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1. General considerations

Unless otherwise noted, all reagents were purchased from commercial suppliers and used
without purification. All Pd-catalyzed cross-coupling reactions were performed in resealable
screw cap Schlenk tube (approx. 20 mL volume) in the presence of Teflon-coated magnetic stir
bar (5 mm x 10 mm). Solvents were distillated following the standard procedures under
nitrogen.! Thin layer chromatography was performed on pre-coated silica gel 60 Fas4 plates.
Silica gel (Merck, 70-230 and 230-400 mesh) was used for column chromatography. Melting
points were recorded on an uncorrected Stuart Melting Point SMP30 instrument. NMR spectra
were recorded on a Briiker spectrometer (400 MHz for 'H, 100 MHz for '3C, 376 MHz for '°F
and 162 MHz for *'P) or JEOL JMN-ECZ500R/S1 spectrometer (465.89 MHz for '°F and
200.43 MHz for 3'P). Spectra were referenced internally to the residual proton resonance in
CDCI; (6 7.26 ppm) as the internal standard. Chemical shifts (8) were reported as part per
million (ppm) in & scale downfield from TMS. '*C NMR spectra were referenced to CDCl3 (8
77.0 ppm, the middle peak). 3'P NMR spectra were referenced to 85% H3POu externally.
Coupling constants (J) were reported in Hertz (Hz). Mass spectra (EI-MS) was recorded on a
HP5977A MSD Mass Spectrometer. High-resolution mass spectra (HRMS) were obtained on
Agilent 6540 ESI-QTOF-MS (ESI-MS), Agilent 6540 APPI-QTOF-MS (APPI-MS) or Waters
GCT Premier mass spectrometer (EI-MS). GC-MS analysis was conducted on a HP 7890B GC
system using a HP5MS column (30 m < 0.25 mm). The products described in GC yield were
accorded to the authentic samples/dodecane calibration standard from HP 7890B GC-FID
system. All yields reported refer to isolated yield of compounds estimated to be greater than
95% purity as determined by capillary gas chromatography (GC) or *H NMR. Compounds
described in the literature were characterized by comparison of their 'H, 1*C and/or ’F NMR

spectra to the previously reported data.
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2. The preparation of ligands

The following alkyl-indole phosphine ligands (L.13, L15, L16, L21 and L22) were prepared

according to the reported procedures.?

PPh, Pi-Pr, PCy, PCy, PCy,
Me

N N N N e N

Me Me Me Me Me

L13 L15 L16 L21 L22

2-Cyclohexyl-3-(di-o-tolylphosphaneyl)-1-methyl-1H-indole (L14)

00
Br Me Cl?il P(o-tol)y
N THF N

Me -78 °C-r.t. Me

A 50 mL Schlenk flask was added 3-bromo-2-cyclohexyl-1-methyl-1H-indole (877 mg, 3.0
mmol). The flask was then evacuated and flushed with nitrogen (3 cycles) followed by the
addition of freshly distilled THF (30 mL). The reaction mixture was cooled to -78 °C. n-BuLi
(3.3 mmol) was added dropwise while stirring. The solution was stirred at -78 °C for 20 min.
Di(o-tolyl)chlorophosphine (821 mg, 3.3 mmol) was dissolved in freshly distilled THF (5.0
mL) and the solution was then added dropwise. The resulting solution was allowed to stir at
room temperature overnight. After completion of the reaction, solvent was removed under
vacuum and distilled MeOH was added to precipitate the product. After solvent was removed
by filtration, the crude product was further washed with distilled MeOH to give the product as
a white solid (252.0 mg, 20%).

M.P.: 175.8-176.8 °C. '"H NMR (400 MHz, CDCl3) § 7.32 (d, J = 8.1 Hz, 1H), 7.27-7.07 (m,
9H), 6.95 (d, J=7.7 Hz, 1H), 6.85-6.81 (m, 1H), 3.90 (s, 3H), 3.61 (s, 1H), 2.39 (s, 6H), 2.14—
2.10 (m, 2H), 1.90-1.79 (m, 5H), 1.46—1.32 (m, 3H); *'P NMR (200.43 MHz, CDCls) § -43.5;
3C NMR (100 MHz, CDCls) § 152.5, 152.2, 141.9, 141.7, 138.5, 135.9, 135.8, 132.3, 131.0,
129.94, 129.9,127.8, 125.5, 120.9, 120.8, 119.6, 108.8, 98.6, 37.9, 37.8, 31.4, 27.0, 26.0, 21 .4,
21.2. HRMS (APPI): calculated for C2oH33NP*: 426.2345, found: 426.2340.
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2-Cyclohexyl-3-(di-adamantan-1-yl)phosphaneyl)-1-methyl-1H-indole (L17)

<2, A

Br H PAd
Pd(OAc), (5 mol%) 2

N dioxane, 110 °C, 24 h N

Me Me

A Schlenk flask was added Pd(OAc)2 (28.1 mg, 5 mol%) and DIPPF (57.5 mg, 5.5 mol%). The
flask was then evacuated and flushed with nitrogen (3 cycles) followed by the addition of
freshly distilled dioxane (5.0 mL). The mixture was stirred at room temperature for 5 min.
Another Schlenk flask was added di-1-adamantylphosphine (756.1 mg, 2.5 mmol), 3-bromo-
2-cyclohexyl-1-methyl-1H-indole (730 mg, 2.5 mmol) and NaO7Bu (360 mg, 3.75 mmol). The
flask was then evacuated and flushed with nitrogen (3 cycles) followed by the addition of
freshly distilled dioxane (7.5 mL) and the freshly prepared catalyst stock solution. The mixture
was stirred at 110 °C for 24 h. After completion of the reaction, the mixture was filtered over
celite. The filtrate was concentrated and washed with distilled MeOH to give the product as a
white solid (553.8 mg, 43%).

M.P.: 248.0-249.0 °C. '"H NMR (400 MHz, CDCl3) § 7.94 (d, J = 8.0 Hz, 1H), 7.28 (d, J= 8.0
Hz, 1H), 7.20-7.16 (m, 1H), 7.13-7.09 (m, 1H), 3.88 (s, 3H), 2.07-1.53 (m, 41H); *'P NMR
(200.43 MHz, d-benzene) § 19.2; 3C NMR (100 MHz, CDCls) § 155.5 (d, J=40.1 Hz), 138.5,
130.5 (d,J=4.7 Hz), 124.5, 120.5, 119.0, 108.5, 101.6 (d, /= 17.4 Hz), 42.8 (d, /= 12.8 Hz),
36.88, 36.85 (d, J = 19.1 Hz), 32.3, 30.7, 29.0 (d, J = 8.9 Hz), 26.8, 26.3. HRMS (ESI):
calculated for C3sH49NP": 514.3597, found: 514.3604.

3-(tert-Butyl(phenyl)phosphaneyl)-2-cyclohexyl-1-methyl-1H-indole (L.18)

bBu\ , t-Bu
p/Ph
THF
-78 °C-r.t.

A 100 mL Schlenk flask was added 3-bromo-2-cyclohexyl-1-methyl-1H-indole (1.27 g, 4.35
mmol). The flask was then evacuated and flushed with nitrogen (3 cycles) followed by the
addition of freshly distilled THF (30 mL). The reaction mixture was cooled to -78 °C. n-BuLi
(4.73 mmol) was added dropwise while stirring. The solution was stirred at -78 °C for 20 min.

Chloro(tert-butyl)phenylphosphine (863 mg, 4.30 mmol) was added dropwise. The resulting
4



Supporting Information

solution was allowed to stir at room temperature overnight. After completion of the reaction,
solvent was removed under vacuum and distilled MeOH was added to precipitate the product.
After solvent was removed by filtration, the crude product was further washed with distilled
anhydrous MeOH to give the product as a white solid (1.22 g, 74%).

M.P.: 176.0-178.0 °C. "H NMR (400 MHz, CDCl3) § 7.54-7.51 (m, 2H), 7.31 (d, J = 8.1 Hz,
1H), 7.25-7.10 (m, 5H), 6.91-6.88 (m, 1H), 3.92 (s, 3H), 2.05-1.82 (m, 7H), 1.57-1.32 (13H);
3P NMR (162 MHz, CDCl3) § -7.7; *C NMR (100 MHz, CDCl3) & 154.4 (d, J = 37.2 Hz),
139.5 (d, J = 15.2 Hz), 138.9 (d, J = 2.8 Hz), 131.5 (d, J = 14.4 Hz), 129.3 (d, J = 4.3 Hz),
127.7 (d, J=4.0 Hz), 126.0, 123.3, 120.8, 119.1, 108.7, 102.3 (d, J = 6.7 Hz), 37.8, 37.6, 32.4,
32.2,32.0, 31.8, 30.9, 30.2, 30.1, 26.94, 26.9, 26.2. HRMS (ESI): calculated for C2sH33NP™:
378.2345, found: 378.2349.

2-Isopropyl-1H-indole

3-Methyl-2-butanone (2.1 mL, 20 mmol) was mixed with phenylhydrazine (2.4 ml, 24 mmol),
and stirring was started. About 25 g of polyphosphoric acid was added to the mixture. An
exothermic reaction ensured whereupon the mixture was heated to 85 °C. The temperature was
then increased from 85 °C to 110 °C gradually. This process was conducted around 30 min.
The mixture was then kept at 110 °C for another 1 h. The mixture was poured into ice water
and stirred for 1 h. The mixture was then extracted with Et,0O. The organic phase was combined
and dried over Na;SOs. The concentrated organic phase was filtered through a short silica pad
and eluted with ethyl acetate/hexane (1:9) mixture. The solution was evaporated to yield a solid
product. The product was further washed with hexane. The white solid was filtered and dried
under vacuum to yield 2-isopropyl-1H-indole (1.59 g, 50%).

'H NMR (400 MHz, CDCls) § 7.84 (br s, 1H), 7.60 (d, J = 7.6 Hz, 1H), 7.33 (d, J = 7.8 Hz,
1H), 7.20-7.12 (m, 2H), 6.30 (s, 1H), 3.13-3.03 (m, 1H), 1.39 (d, J = 6.9 Hz, 6H); °C NMR
(100 MHz, CDCl3) 6 145.9, 135.6, 128.5, 120.9, 119.8, 119.5, 110.3, 97.3, 27.6, 22.4. The data

are in agreement with those previously reported in the literature.®
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2-Isopropyl-1-methyl-1H-indole

©\/H\>7I-Pr % ©\/’\>7i-Pr

Me

2-Isopropyl-1H-indole (1.27 g, 8.0 mmol) was placed in the dropping funnel and dissolved
with 25 mL tetrahydrofuran. The solution was added dropwise to the 2.5 equivalent sodium
hydride (0.8 g, 20 mmol, 60% dispersion in mineral oil) which suspended in 25 mL
tetrahydrofuran at room temperature. Sodium hydride was washed with anhydrous hexane (5
mL x 3) to remove mineral oil prior to usage. Additional 5 mL tetrahydrofuran was added to
rinse out the dropping funnel, after completion of the addition of 25 mL tetrahydrofuran
solution. The reaction mixture was refluxed for 15 minutes and then stirred at room temperature
for 1 hour. Dimethyl sulfate (1.89 mL, 20 mmol) was added to the reaction mixture and the
reaction mixture was allowed to stir for overnight. Methanol was added to the reaction mixture
which was then concentrated under reduced pressure. The concentrated mixture was diluted
with ethyl acetate and washed with water and brine. The organic layer was dried over Na;SOs,
and then concentrated. The concentrated mixture was applied to a short silica pad and eluted
with ethyl acetate/hexane (1:20) mixture. The solution was evaporated to yield 2-isopropyl-1-
methyl-1H-indole as yellow liquid (1.26 g, 91%).
'H NMR (400 MHz, CDCl3) § 7.62 (d, J = 7.6 Hz, 1H), 7.34 (d, J = 8.1 Hz, 1H), 7.23 (t, J =
8.1 Hz, 1H), 7.14 (t, J= 7.5 Hz, 1H), 6.34 (s, 1H), 3.75 (s, 3H), 3.19-3.09 (m, 1H), 1.41 (d, J
= 6.8 Hz, 6H); 3C NMR (100 MHz, CDCIl3) § 147.6, 137.3, 127.8, 120.5, 119.8, 119.2, 108.7,
96.1, 29.4, 259, 22.5. The data are in agreement with those previously reported in the

literature.*

3-Bromo-2-isopropyl-1-methyl-1H-indole

Br
mi-Pr _NBS_ ©f&m
N CHCl, N

Me Me

N-Bromosuccinimide (1.24 g, 7.0 mmol) was added to a solution of 2-isopropyl-1-methyl-1H-
indole (1.21 g, 7.0 mmol) in anhydrous chloroform (50 mL) in portion at 0 °C. After stirring
for 30 min, DCM and water were added to the mixture and the organic phase was separated.
The organic layer was washed with water and then with brine. The organic layer was dried over

Na»S04, and then concentrated. The concentrated mixture was applied to a short silica pad and

6
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eluted with ethyl acetate/hexane (1:20) mixture. The eluent was evaporated to yield 3-bromo-
2-isopropyl-1-methyl-1H-indole as yellow liquid product (1.69 g, 96%).

"H NMR (400 MHz, CDCl3) § 7.60 (d, J= 7.7 Hz, 1H), 7.34-7.22 (m, 3H), 3.81 (s, 3H), 3.58—
3.47 (m, 1H), 1.55 (d, J = 7.2 Hz, 6H); 1*C NMR (100 MHz, CDCls) § 141.5, 136.2, 127.3,
121.9, 120.0, 118.5, 109.0, 87.7, 30.7, 26.3, 20.8; HRMS (ESI): calcd. for Ci2HisBrN™:
252.0382, found 252.0385.

3-(Dicyclohexylphosphaneyl)-2-isopropyl-1-methyl-1H-indole (L19)

Br PCYQ
\ . 1) n-BuLi \ .
m/-Pr 2) PCy2C| i-Pr
N THF N
Me Me

3-Bromo-2-isopropyl-1-methyl-1H-indole (1.25 g, 5.00 mmol) was dissolved in freshly
distilled THF (15 mL) at room temperature under nitrogen atmosphere. The solution was
cooled to -78 °C. Titrated n-BuL.i (5.25 mmol) was added dropwise with a syringe. After the
reaction mixture was stirred for 30 min at -78 °C, chlorodicyclohexylphosphine (1.16 mL, 5.25
mmol) was added. The reaction was allowed to warm to room temperature and stirred for
overnight. The solvent was removed under reduced pressure. The solid product was washed
with methanol successively. The white solid was collected by filtration and dried over vacuum
to afford 3-(dicyclohexylphosphaneyl)-2-isopropyl-1-methyl-1H-indole (1.43 g, 77%).

M.P.: 144.5-146.0 T. 'H NMR (400 MHz, CeD¢) 5 7.93 (d, J = 4.7 Hz, 1H), 7.25-7.20 (m,
2H), 7.04-7.02 (m, 1H), 4.36-4.23 (m, 1H), 3.12 (s, 3H), 2.56-2.45 (m, 2H), 2.16-2.07 (m,
2H), 1.81-1.68 (m, 4H), 1.59-1.07 (m, 20H); **C NMR (100 MHz, C¢D¢) & 154.3, 153.9,
138.60, 138.58, 130.5, 121.0, 120.8, 119.6, 109.1, 101.8, 101.7, 34.1, 34.0, 32.6, 32.4, 30.64,
30.56, 30.48, 27.03, 27.01, 27.0, 26.9, 26.4, 26.1, 25.9, 21.5; P NMR (162 MHz, CsDs) & -
19.9. HRMS (ESI): calcd. for C24H37NP*: 370.2658, found 370.2662.
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3. General procedures for condition optimization and scope

3.1 General procedures for condition optimization (GP1)

A Schlenk tube with Teflon-coated magnetic stir bar was added palladium source (4.0
mol% of Pd), L15 (Pd/L ratio was indicated), 1-methylindolin-2-one (0.20 mmol), and base
(0.40 mmol). It was evacuated and flushed with nitrogen (3 cycles). 3-Chlorophenyl
trifluoromethanesulfonate (0.20 mmol) and solvent (1.0 mL) were then added by syringes. The
Schlenk tube was sealed and stirred at room temperature for 1 min. Then it was stirred at 110
°C for indicated time. Water, ethyl acetate, and dodecane (45.2 uL, internal standard) were
added. The organic layer after extraction was subjected to GC analysis. The GC yield was

previously calibrated by authentic sample/dodecane calibration curve.

3.2 General procedures for ligand screening (GP2)

A Schlenk tube with Teflon-coated magnetic stir bar was added palladium(z-cinnamyl)
chloride dimer (2.0 mol%), ligand (4.0-8.0 mol%, if solid), 1-methylindolin-2-one (0.20 mmol),
and KzPO4 (0.40 mmol). It was evacuated and flushed with nitrogen (3 cycles). 3-Chlorophenyl
trifluoromethanesulfonate (0.20 mmol) and toluene (1.0 mL) were then added by syringes. The
Schlenk tube was sealed and stirred at room temperature for 1 min. Then it was stirred at 110
°C for 4 h. Water, ethyl acetate, and dodecane (45.2 uL, internal standard) were added. The
organic layer after extraction was subjected to GC analysis. The GC yield was previously

calibrated by authentic sample/dodecane calibration curve.

3.3 General procedures for the entries of the scope (GP3)

A Schlenk tube with Teflon-coated magnetic stir bar was added palladium(z-cinnamyl)
chloride dimer (2.0 mol%), L15 or L18 (8.0 mol%), substrates (0.20 mmol, if solid), and K3sPO4
(amount was indicated). It was evacuated and flushed with nitrogen (3 cycles). Substrates (0.20
mmol, if liquid) and toluene (1.0 mL) were then added by syringes. The Schlenk tube was
sealed and stirred at room temperature for 1 min. Then it was stirred at indicated temperature
for indicated time. Water and ethyl acetate were added. The organic layer after extraction was

collected and subjected to column chromatography (on silica gel) to afford the product.
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4. Data of screening and scope

Table S1 Screening of ligands®

oTf cl R’©\R
Pd(n-cinnamyl)Cll, (2 mol%) RSN :
TfO cl [Pa(z-cinnamy!)Cl; (2 mol%) LS :
.\ o ligand (8 mol%) ER = |
N K3POQy,, toluene ' N i

Me 110 °C, 4 h ro” N

1a 2a 3a 3a' 3a"

ratio (%) of

yield of 3a yield of 3a’ yield of 3a”
code ligand products
(%) (%) (%)
(Ba:3a’:3a”)
L1 PPh; n.d. 42 n.d. 0:100:0
L2 PCy; 12 17 n.d. 41:59:0
L3 P'Bus 5< n.d. n.d. 100:0:0

L4 ‘ PCy2 5< 38 n.d. 10:90: 0
O PCy, . .

L5 oo O o n.d. 63 n.d. 0:100:0
L.,

L6 i-Pr O i-Pr n.d. 85 n.d. 0:100:0

L7 i-Pr i-Pr n.d. 94 n.d. 0:100:0

i-Pr
L8  Me” " P(1-Ad), 17 n.d. n.d. 100:0:0

L9 gp(1'Ad)2 19 n.d. nd. 100:0: 0

@—PCyz

N

L10 } 33 10 n.d. 77:23:0



L11

L12

L13

L14

L15

L16

L17

L18

L19

L20

L21

Me

-
N Me

22

n.d.

13°

32

30

86

80

30

74

51

12

10

22

15°

65

18°

n.d.

n.d.?

n.d.

n.d.

n.d.

n.d.

n.d.

<5

n.d.

n.d.

nd.?

n.d.

n.d.?

n.d.

n.d.?

n.d.

n.d.

n.d.

n.d.

n.d.

n.d.

n.d.
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50:50:0

0:100:0

0:100:0
42 :58:0
100:0:0

100:0:0

100:0:0

100:0:0

100:0:0

100:0:0

100:0:0

75:25:0

100:0:0
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L22 N
N

Me

n.d.

n.d.
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100:0:0

“Reaction condition: 1a (0.20 mmol), 2a (0.20 mmol), Pd:L = 1:2, K3PO4 (0.40 mmol), toluene (1.0 mL),
under N for 4 h. The yield was calibrated by GC-FID using dodecane as internal standard; *Ligand (4.0

mol%) was used.

Table S2 Condition screening®

Pd cata./L15
@E\Fo + Cl ot base, solvent
N 110 °C, 16 h

O OTf

\ O o + O o + ; R
Me NMe N|‘v|e 'O_'\yl_e
1a 2a 3a 3a’' 3a"
entry catalyst (mol%o) base solvent 3a (%) 3a’ (%) 3a” (%)
1 Pd(OAc), (4) K3PO4 toluene 62 n.d. n.d.
2 Pd(dba), (4) K3PO4 toluene 81 n.d. n.d.
3 [Pd(n-cinnamyl)Cl]> (2) K3PO4 toluene 90 (88%) n.d. n.d.
4 [Pd(r-cinnamyl)Cl]> (2) K>CO; toluene 19 n.d. n.d.
5 [Pd(r-cinnamyl)Cl]> (2) Cs,CO3 toluene 2< n.d. n.d.
6 [Pd(r-cinnamyl)Cl]> (2) NaO7Bu toluene 2< n.d. n.d.
7 [Pd(r-cinnamyl)Cl]> (2) K3PO4 THF 81 n.d. n.d.
8 [Pd(r-cinnamyl)Cl]> (2) K3PO4 dioxane 83 n.d. n.d.
9¢ [Pd(r-cinnamyl)Cl]> (2) K3PO4 toluene 84 n.d. n.d.
104 [Pd(n-cinnamyl)Cl], (2) K3POy4 toluene 78 n.d. n.d.

“Reaction condition: 1b (0.20 mmol), 2a (0.20 mmol), Pd:L = 1:2, base (0.40 mmol), solvent (1.0 mL), under

No. The yield was calibrated by GC-FID using dodecane as internal standard. n.d. = not detected; “Isolated

yield; “Reaction time: 12 h; “Pd:ligand = 1:1.

11



Supporting Information

Table S3 Chemoselectivity data of the scope®

A
R2 o 2
cl Z N 1 [Pd(n-cinnamyl)Cl],
X R
H/\—OTf . o L15 or L18 _
S o K3POy, toluene, 110 °C
R
1 W N
R _l g 4
major product  minor product difunctionalized
. product (%) (%)? product (%)’
entry
(reacting at C—ClI bond) (reacting at C— (reacting at C—  (reacting at both C—Cl
Cl bond) OTf bond) & C-OTY)
Scheme 5, 88 n.d. n.d.
3a 63¢ n.d. n.d.
Scheme 3, 807 n.d. n.d.
3b 5644 n.d. n.d.
Scheme 5, 91 n.d. n.d.
3c 70°¢ n.d. n.d.
Scheme 5, 79 n.d. n.d.
3d 68°¢ n.d. n.d.
Scheme 5, 84 n.d. n.d.
3e 70¢ n.d. n.d.
Scheme 5, 81 n.d. n.d.
3f 71¢ n.d. n.d.

12



Scheme 5,

3g

Scheme 5,
3h

Scheme 5,

3i

Scheme 5,

3j

Scheme 5,

3k

Scheme 5,

31

Scheme 5,

3m

Scheme 5,

3n

80°

54
48¢

71
57¢

81
92¢

88¢

73
84¢

88
64¢

79
73¢

13

n.d.

n.d.
n.d.

n.d.
n.d.

n.d.
n.d.

n.d.

n.d.
n.d.

n.d.
n.d.

n.d.
n.d.
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n.d.

n.d.
n.d.

n.d.
n.d.

n.d.
n.d.

n.d.

n.d.
n.d.

n.d.
n.d.

n.d.
n.d.



Scheme 5,

30

Scheme 5,

3p

Scheme 8,

S5a

Scheme 8,

5b

Scheme 8,

5¢

Scheme 8,

5d

Scheme 8,

S5e

Scheme 8,

5f

Scheme 8,

5g

Scheme 8,

5h

78¢

93¢

Me
(0}

S I"
64¢

oTf
M
I
75¢

Qe
g oTf 53¢

=
@
(o]

T
o o
62°¢
oTf
R
c,e
oM 66

LT, e

=

)
3
=

14

n.d.

n.d.

n.d.

n.d.

n.d.

n.d.

n.d.

n.d.

n.d.

n.d.
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n.d.

n.d.

n.d.

n.d.

n.d.

n.d.

n.d.

n.d.

n.d.

n.d.
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Me
Scheme 8, Q O
) Me oTf 74¢¢ n.d. n.d.
51 O Ve
oTf
Scheme 8, Me
) Me O 53¢¢ n.d. n.d.
5]
%
Me
Scheme 8, @ O
sk O oTf 60%¢ n.d. n.d.
MeO Me
Me
Scheme 8, o O
oTf 71¢¢ n.d. n.d.
s1 F SR
o
Scheme 8,
i O O o 66°°¢ n.d. n.d.
Sm ) O T
Scheme 8, o O OTf
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n Me
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Scheme 8, 9 O
oTf 72¢¢ n.d. <3

S0 O M
FsC ©
o oTf
Scheme 8, O

O OMe 65¢¢ n.d. n.d.
5p F\C Me

“Reaction condition: 1 (0.20 mmol), 2 (0.20 mmol) or 4 (0.20 mmol), [Pd(n-cinnamyl)Cl]; (2.0 mol%), L15
(8.0 mol%), Pd:L = 1:2, K3PO4 (0.4 mmol), toluene (1.0 mL), 110 °C, 16 h. Isolated yields were reported.
n.d. = not detected; >GC-MS yields were reported; L.18 (8.0 mol%) was used; “Reaction condition: 80 °C,
14 h; °K3PO4 (0.50 mmol) was used.
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5. %P NMR and HRMS analysis for Pd/LL13 species

Ph\P/Ph
/i rt., 5 min *'P NMR analysis
Pd(dba), + Rk R
\ CeDe ESI-MS analysis
Me
L13

To an NMR tube was charged Pd(dba), (4.6 mg, 0.0080 mmol), ligand L.13 (3.2 mg, 0.080
mmol, if Pd:L=1:1; 6.3 mg, 0.016 mmol, if Pd:L=1:2), and d-benzene. The tube was placed at
room temperature and shook for 3 minutes. The mixture in the tube was subjected to *'P NMR
analysis. The *'P signal located at -30.7 ppm was due to the free phosphine of L13 (Fig. S1a).
A new species with 3!P signal located at 9.05 ppm was observed in both cases of Pd:L13=1:1
(Fig. S1b) and 1:2 (Fig. Slc).
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o
(a) >
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\
/ Me
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Fig. S1 3'P NMR spectrum of (a) L13. (b) 4 mol% Pddba; and 4 mol% L13 (Pd:L=1:1). (c) 4
mol% Pddba; and 8 mol% L13 (Pd:L=1:2).
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Supporting Information

To confirm the coordination mode of the newly formed species, the mixtures were directly
subjected to HRMS analysis. Fig. S2 depicts the ESI-MS spectrum showing one major cluster
peak at m/z 935 in both cases of Pd:LL13=1:1 (Fig. S2a) and 1:2 (Fig. S2b). This intense peak
is assignable to the putative bisligated complex formulated as [CssHssCIN2P2Pd]. This
formulation is supported by the observed agreement of the simulated isotopic pattern with the
experiment pattern. These results might further support the readily formation of Pd(L13)..
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Fig. S2 Full scan ESI-MS spectrum of (a) 4 mol% Pddba; and 4 mol% L13 (Pd:L=1:1). (b) 4
mol% Pddba, and 8 mol% L13 (Pd:L=1:2). (c¢) The experimental isotopic pattern and (d) the

simulated isotopic pattern of the cluster peak at m/z 935 based on the molecular formula of

Cs4Hs6CIN2P2Pd cationic complex
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6. Reaction rate study of electronically different CI-Ar-OTf in a-arylation
reaction

General procedure for reaction rate study:

Palladium(z-cinnamyl) chloride dimer (41.4 mg, 0.080 mmol) and ligand (L15 or L18 or
L17,0.32 mmol) in 20.0 mL freshly distilled toluene (4.00 mol% Pd per 1.00 mL stock solution)
was prepared was then prepared under N2 with stirring up to dissolve all the solids (around 10
min). 1-Methylindolin-2-one (29.4 mg, 0.20 mmol) and K3PO4 (0.40 mmol) was added into a
Schlenk tube with Teflon-coated magnetic stir bar. It was evacuated and backfilled with
nitrogen (3 cycles). 3-Chloro-5-(trifluoromethyl)phenyl triflate (0.20 mmol) or 3-chloro-5-
methylphenyl triflate (0.20 mmol) was then added by syringes followed by the addition of and
stock solution (1.0 mL). The Schlenk tube was sealed and stirred at room temperature for 5
min before stirring in oil bath. An array of Schlenk tubes those were prepared in parallel
according to above procedure were placed into a preheated oil bath (110 °C) and stirred for the
time indicated. After completion of reaction, the reaction tube was immediately cooled with
ice bath, and water (~2 mL) were added to quench the reaction. Dodecane (45.2 pL, internal
standard) and EA (~4 mL) was added for extraction. The organic layer was subjected to GC
analysis. The GC yield was previously calibrated by authentic sample/dodecane calibration

curve.

o R
M [Pd(n-cinnamyl)Cl], (2 mol%)
e~N . Pd:L (1:2) .
OTf  K3PO,, toluene, 110 °C
80

R= Me or CF3
-Pi-Pr, (L15)
70 | ——-PAd, (L17) [T —
-Pt-BuPh (L18) e
60 § o
50 e g e
R W - -
X 40 7 e o F'//
= ] / B L &
o 30 / e
> ] 7 ) Q/// ]
20 = ® _
L £ ’ :- e )7 [ e 2
T Y T & T T T T T
0 10 20 30 40 50 60

Time / min
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General procedure for competition experiments:

Palladium(z-cinnamyl) chloride dimer (2.0 mg, 2.0 mol%), L15 or L18 or L17 (8.0
mol%), 1-methylindolin-2-one (29.4 mg, 0.20 mmol) and K3PO4 (0.40 mmol) was added into
a Schlenk tube with Teflon-coated magnetic stir bar. It was evacuated and backfilled with
nitrogen (3 cycles). R!-chloroaryl triflate (0.10 mmol) and R!-chloroaryl triflate (0.10 mmol)
was then added by syringes followed by the addition of freshly distilled toluene (1.0 mL). The
Schlenk tube was sealed and stirred at room temperature for 5 min before stirring in oil bath.
The Schlenk tube was then placed into a preheated oil bath (110 °C) and stirred for 60 min.
After reacting for indicated time, the reaction tube was immediately cooled with ice bath, and
water (~2 mL) were added to quench the reaction. Dodecane (45.2 pL, internal standard) and
EA (~4 mL) was added for extraction. The organic layer was subjected to GC analysis. The GC

yield was previously calibrated by authentic sample/dodecane calibration curve.

Table S4 Competition experiment of different chloroaryl triflates”

Tf0\©/0|
R’ [Pd(n-cinnamyl)Cl], (2 mol%)
N R mo L17 (8 mol%)
TfO Cl N K3POy, toluene
\©/ Me 110 °C, 60 min

R2
entry Ligand substrate 1 yield (%)? substrate 2 yield (%)?
1 L15 R!=Me 22% R2=CF; 35%

2 L18 R!=Me 20% R2=CF; 30%

3 L17 R!=Me 4% R2=CF; 10%

4 L17 R!'=H 10% R?=Me 10%

5 L17 R!'=H 6% R2=CF; 9%

“Reaction condition: R'-chloroaryl triflate (0.10 mmol), R?-chloroaryl triflate (0.10 mmol), 1-methylindolin-
2-one (0.20 mmol), [Pd(n-cinnamyl)Cl], (2.0 mol%), L15 or L18 or L.17 (8.0 mol%), Pd:L = 1:2, K3PO4
(0.40 mmol), toluene (1.0 mL), 110 °C, 60 min. *Calibrated GC yields were reported using dodecane as the

internal standard. Maximum yield for each substrate in the reaction mixture is 50%.
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General procedure for isotope experiments:

A Schlenk tube with Teflon-coated magnetic stir bar was charged with deuterated 1-
methylindolin-2-one (0.10 mmol) and K3PO4 (0.20 mmol). The tube was evacuated and
backfilled with nitrogen (3 cycles). Freshly distilled toluene (0.50 mL) was then added by
syringe. The Schlenk tube was sealed and stirred at a preheated oil bath (110 <C) for 60 min.
After reacting for indicated time, the reaction tube was immediately cooled with ice bath, and
the reaction mixture was filtered on celite. After removing the solvent, the resulting product

was dissolved with CDCl; to perform *H NMR analysis.

Table S5 Isotope experiments?

D
D H/D p/H
fe) K3POy, toluene o
N 110 °C,1h

\ N
Me Me
(0.1H, 1.9D)
entry catalyst base H/D ratio”
1¢ [Pd(n-cinnamyl)Cl], /L.18 KsPOs  >99% H (2.00 H)
2 - KsPOs  >99% H (2.00 H)
3 - KsPOs?  68% H (1.36 H, 0.64 D)

#Reaction condition: deuterated 1-methylindolin-2-one (0.10 mmol), KsPO4 (0.20 mmol), toluene (0.5 mL),
110 °C, 60 min; "The ratio of H was determined by 'H NMR analysis; <[Pd(n-cinnamyl)Cl]. (1.0 mol%),
L18 (4.0 mol%), Pd:L = 1:2; The product was isolated before 'H NMR analysis; “KsPO4 was further dried

under vacuum with heat gun.
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7. Characterization of products

3-(1-Methyl-2-oxoindolin-3-yl)phenyl trifluoromethanesulfonate (3a)

Compound 3a was synthesized according to general procedure (GP3). Palladium(rn-cinnamyl)
chloride dimer (2.0 mg, 2.0 mol%), L15 (5.3 mg, 8.0 mol%) or L18 (6.0 mg, 8.0 mol%), Pd:L
=1:2, 1-methylindolin-2-one (29.4 mg, 0.20 mmol), 3-chlorophenyl trifluoromethanesulfonate
(52.1 mg, 0.20 mmol), and KzPO4 (85 mg, 0.40 mmol) were used.

Yellow liquid, Re= 0.4 (hexane/EA = 4/1). *H NMR (400 MHz, CDCls) § 7.44-7.36 (m, 2H),
7.29 (d, J=17.8 Hz, 1H), 7.23-7.17 (m, 3H), 7.13-7.10 (m, 1H), 6.93 (d, J= 7.8 Hz, 1H), 4.65
(s, 1H), 3.25 (s, 3H); 3C NMR (100 MHz, CDCl3) § 174.7, 149.7, 144.4, 139.3, 130.5, 129.0,
128.5,127.1, 125.0, 123.0, 121.4, 120.4, 118.7 (g, J = 319.1 Hz), 108.5, 51.2, 26.5; 1°F NMR
(376 MHz, CDCl3) 6 -72.8. HRMS (EI): calcd. for CisH12F3NO4S™: 371.0434, found 371.0437.

3-(3-Chlorophenyl)-1-methylindolin-2-one (3a”)

Compound 3a’ was synthesized according to general procedure (GP3). Palladium(z-cinnamyl)
chloride dimer (2.0 mg, 2.0 mol%), SPhos (6.6 mg, 8.0 mol%), Pd:L = 1:2, 1-methylindolin-
2-one (29.4 mg, 0.20 mmol), 3-chlorophenyl trifluoromethanesulfonate (52.1 mg, 0.20 mmol),
and KzPOs (85 mg, 0.40 mmol) were used.

Yellow liquid, Rr = 0.4 (hexane/EA = 4/1). *H NMR (400 MHz, CDCls) § 7.37-7.33 (m, 1H),
7.27-7.26 (m, 2H), 7.17-7.12 (m, 3H), 7.10-7.06 (m, 1H), 6.91 (d, J = 7.8 Hz, 1H), 4.57 (s,
1H), 3.25 (s, 3H); 3C NMR (100 MHz, CDCls) & 175.2, 144.4, 138.4, 134.6, 130.0, 128.7,
128.4,127.9, 127.7, 126.8, 125.0, 122.8, 108.3, 51.5, 26.5.
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3,3'-(1,3-Phenylene)bis(1-methylindolin-2-one) (3a”%)

Me Me
\N 0] (0]

N

A Schlenk tube with Teflon-coated magnetic stir bar was added Pd(OAc)2 (1.8 mg, 4.0 mol%),
SPhos (6.6 mg, 8.0 mol%), Pd:L = 1:2, 1-methylindolin-2-one (58.9 mg, 0.40 mmol), and
K3PO4 (127.2 mg, 0.60 mmol). It was evacuated and flushed with nitrogen (3 cycles). 1,3-
Dibromobenzene (47.2 mg, 0.20 mmol) and toluene (1.0 mL) was then added by syringes. The
Schlenk tube was sealed and stirred at room temperature for 1 min. Then it was stirred at
indicated temperature for 12 h. Water and ethyl acetate were added. The organic layer after
extraction was collected and subjected to column chromatography (on silica gel) to afford the
product 3a’’ as a white solid (63.6 mg, 86%).

M.P: 200.0-202.5 °C. R¢ = 0.1 (hexane/EA = 2/1). *H NMR (400 MHz, CDCls) § 7.40-7.28
(m, 3H), 7.22-7.05 (m, 6H), 6.96 (dd, J = 7.7, 1.5 Hz, 1H), 6.90-6.88 (m, 2H), 4.64 (s, 1H),
4,57 (s, 1H), 3.25 (s, 6H); *C NMR (100 MHz, CDCl3) § 175.72, 175.66, 144.4, 144.3, 136.99,
136.97, 130.2, 129.3, 129.2, 128.6, 128.4 (overlapped), 128.38, 128.37, 127.6, 126.8, 125.1,
122.73,122.68, 108.11, 108.10, 51.8, 26.4. HRMS (APPI): calcd. for C24H21N202": 369.1598,
found 369.1602.

4-(1-Methyl-2-oxoindolin-3-yl)phenyl trifluoromethanesulfonate (3b)
OTf

\
Me

Compound 3b was synthesized according to general procedure (GP3). Palladium(z-cinnamyl)
chloride dimer (2.0 mg, 2 mol%), L15 (5.3 mg, 8.0 mol%) or L18 (6.0 mg, 8.0 mol%), Pd:L =
1:2, 1-methylindolin-2-one (29.4 mg, 0.20 mmol), 4-chlorophenyl trifluoromethanesulfonate
(52.1 mg, 0.20 mmol), and K3PO4 (85.0 mg, 0.4 mmol) were used.

Yellow solid, R = 0.4 (hexane/EA = 4/1). M.P.: 60.5-62.5 °C. 'H NMR (400 MHz, CDCl3) &
7.39-7.35 (m, 1H), 7.33-7.31 (m, 2H), 7.25-7.23 (m, 2H), 7.19-7.17 (m, 1H), 7.12-7.08 (m,
1H), 6.93 (d, J= 7.8 Hz, 1H), 4.64 (s, 1H), 3.25 (s, 3H); **C NMR (100 MHz, CDCl3) § 175.0,

148.9, 144.4, 137.0, 130.3, 128.9, 127.6, 125.1, 122.9, 121.6, 118.7 (g, J = 318.8 Hz), 108.4,
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51.0, 26.5; 1°F NMR (376 MHz, CDCls) 5 -72.8. HRMS (ESI): calcd. for CigHi3FsNO4S™:
372.0512, found 372.0517.

3-Methyl-5-(1-methyl-2-oxoindolin-3-yl)phenyl trifluoromethanesulfonate (3c)

Me

Compound 3¢ was synthesized according to general procedure (GP3). Palladium(rn-cinnamyl)
chloride dimer (2.0 mg, 2.0 mol%), L15 (5.3 mg, 8.0 mol%) or L18 (6.0 mg, 8.0 mol%), Pd:L
= 1:2, 1-methylindolin-2-one (29.4 mg, 0.20 mmol), 3-chloro-5-methylphenyl
trifluoromethanesulfonate (54.9 mg, 0.20 mmol), and KzPO4 (85.0 mg, 0.40 mmol) were used.
Yellow liquid, Rr= 0.4 (hexane/EA = 4/1). *H NMR (400 MHz, CDCls) § 7.37 (t,J= 7.7 Hz,
1H), 7.18-7.16 (m, 1H), 7.12-7.08 (m, 2H), 7.02 (s, 1H), 6.94-6.92 (m, 2H), 4.60 (s, 1H), 3.26
(s, 3H), 2.36 (s, 3H); *C NMR (100 MHz, CDCl3) § 174.8, 149.6, 144.4, 141.3, 138.9, 129.2,
128.9, 127.3, 125.0, 122.9, 120.9, 118.6 (q, J = 318.7 Hz), 118.4, 108.4, 51.2, 26.5, 21.3; 1F
NMR (376 MHz, CDCls) § -72.9. HRMS (EI): calcd. for C17HisF3NO4S™: 385.0590, found
385.0596.

3-Methoxy-5-(1-methyl-2-oxoindolin-3-yl)phenyl trifluoromethanesulfonate (3d)

Me

Compound 3d was synthesized according to general procedure (GP3). Palladium(z-cinnamyl)
chloride dimer (2.0 mg, 2.0 mol%), L15 (5.3 mg, 8.0 mol%) or L18 (6.0 mg, 8.0 mol%), Pd:L
= 1:2, 1-methylindolin-2-one (29.4 mg, 0.20 mmol), 3-chloro-5-methoxyphenyl
trifluoromethanesulfonate (58.1 mg, 0.20 mmol), and K3POj4 (85.0 mg, 0.40 mmol) were used.
Yellow liquid, R¢ = 0.3 (hexane/EA = 4/1). *H NMR (400 MHz, CDCls) § 7.39-7.35 (m, 1H),
7.19-7.17 (m, 1H), 7.12-7.08 (m, 1H), 6.92 (d, J= 7.8 Hz, 1H), 6.83-6.82 (m, 1H), 6.74-6.73
(m, 2H), 4.59 (s, 1H), 3.79 (s, 3H), 3.25 (s, 3H); 1*C NMR (100 MHz, CDCls) § 174.6, 160.9,
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150.2, 144.4, 139.7, 128.9, 127.0, 125.0, 123.0, 118.6 (q, J = 318.8 Hz), 114.5, 113.4, 108.5,
1065, 55.7, 51.3, 26.5; °F NMR (376 MHz, CDCls) & -72.9. HRMS (EI): calcd. for
C17H14F3NOsS™: 401.0539, found 401.0537.

3-Fluoro-5-(1-methyl-2-oxoindolin-3-yl)phenyl trifluoromethanesulfonate (3e)

Me

Compound 3e was synthesized according to general procedure (GP3). Palladium(rn-cinnamyl)
chloride dimer (2.0 mg, 2.0 mol%), L15 (5.3 mg, 8.0 mol%) or L18 (6.0 mg, 8.0 mol%), Pd:L
= 1:2, 1-methylindolin-2-one (29.4 mg, 0.20 mmol), 3-chloro-5-fluorophenyl
trifluoromethanesulfonate (55.7 mg, 0.20 mmol), and KsPO4 (85.0 mg, 0.40 mmol) were used.
Yellow liquid, R¢ = 0.4 (hexane/EA = 4/1). *H NMR (400 MHz, CDCls) § 7.42-7.37 (m, 1H),
7.21-7.19 (m, 1H), 7.15-7.11 (m, 1H), 7.04-7.02 (m, 2H), 6.99-6.96 (m, 1H), 6.94 (d, J=7.8
Hz, 1H), 4.63 (s, 1H), 3.25 (s, 3H); 13C NMR (100 MHz, CDCls) & 174.0, 162.7 (d, J = 250.2
Hz), 149.6 (d, J = 11.6 Hz), 144.4, 140.7 (d, J = 8.7 Hz), 129.3, 126.3, 125.1, 123.1, 118.6 (q,
J=318.8 Hz), 117.5 (d,J=3.2 Hz), 115.8 (d, J=22.0 Hz), 108.5 (d, /= 25.9 Hz), 108.7, 51.0,
50.9, 26.6; 1°F NMR (376 MHz, CDCls) § -72.7 (s, 3F), -107.6 (s, 1F); HRMS (EI): calcd. for
Ci6H11F4aNO4S™: 389.0339, found 389.0338.

3-(1-Methyl-2-oxoindolin-3-yl)-5-(trifluoromethyl)phenyl trifluoromethanesulfonate (3f)

Compound 3f was synthesized according to general procedure (GP3). Palladium(r-cinnamyl)
chloride dimer (2.0 mg, 2.0 mol%), L15 (5.3 mg, 8.0 mol%) or L18 (6.0 mg, 8.0 mol%), Pd:L
= 1:2, 1-methylindolin-2-one (29.4 mg, 0.20 mmol), 3-chloro-5-(trifluoromethyl)phenyl
trifluoromethanesulfonate (65.7 mg, 0.20 mmol), and K3PO4 (85.0 mg, 0.40 mmol) were used.
Yellow liquid, Rf= 0.5 (hexane/EA = 4/1).
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IH NMR (400 MHz, CDCls) & 7.39 (s, 1H), 7.29 (s, 1H), 7.26-7.22 (m, 2H), 7.03-6.95 (m,
2H), 6.79 (d, J= 7.9 Hz, 1H), 4.54 (s, 1H), 3.09 (s, 3H); 3C NMR (100 MHz, CDCls) & 173.8,
149.4, 144.5, 140.6, 133.2 (q, J = 33.7 Hz), 129.5, 125.9, 125.2 (d, J = 3.5 Hz), 125.1, 125.0,
123.3,122.7(q, J=271.4 Hz), 118.6 (q,J=319.1 Hz), 117.9 (d, J= 3.7 Hz), 108.9, 50.9, 26.7;
19F NMR (376 MHz, CDCls) § -62.7, -72.6. HRMS (EI): calcd. for C17H1 FeNO4S™: 439.0307,
found 439.0316.

4-(1-Methyl-2-oxoindolin-3-yl)-3-(trifluoromethyl)phenyl trifluoromethanesulfonate (3g)
OTf

Me

Compound 3g was synthesized according to general procedure (GP3). Palladium(rn-cinnamyl)
chloride dimer (2.0 mg, 2.0 mol%), L18 (6.0 mg, 8.0 mol%), Pd:L = 1:2, 1-methylindolin-2-
one (29.4 mg, 0.20 mmol), 4-chloro-3-(trifluoromethyl)phenyl trifluoro methanesulfonate
(65.7 mg, 0.20 mmol), and K3PO4 (85.0 mg, 0.40 mmol) were used.

Yellow solid, R¢ = 0.3 (hexane/EA = 4/1). M.P.: 80.5-82.5 °C. 'H NMR (400 MHz, CDCls) &
7.65 (d, J = 2.5 Hz, 1H), 7.38-7.32 (m, 2H), 7.07-6.93 (m, 4H), 5.04 (s, 1H), 3.31 (s, 3H); *C
NMR (100 MHz, CDCl3z) 6 174.7, 148.0, 144.1, 137.0, 132.1, 129.1, 128.8, 125.4, 124.8, 123.3,
123.0(q, J=272.9 Hz), 119.6, 119.5, 118.6 (g, J = 318.9 Hz), 108.5, 48.0, 26.6; °F NMR (376
MHz, CDCl3) & -58.5, -72.7. HRMS (ESI): calcd. for Ci7Hi2FeNO4S*: 440.0386, found
440.0387.

3-Chloro-5-(1-methyl-2-oxoindolin-3-yl)phenyl trifluoromethanesulfonate (3h)

Compound 3h was synthesized according to general procedure (GP3). Palladium(z-cinnamyl)

chloride dimer (2.0 mg, 2.0 mol%), L15 (5.3 mg, 8.0 mol%) or L18 (6.0 mg, 8.0 mol%), Pd:L

= 1:2, 1l-methylindolin-2-one  (29.4 mg, 0.20 mmol), 3,5-dichlorophenyl
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trifluoromethanesulfonate (59.0 mg, 0.20 mmol), and KzPO4 (85.0 mg, 0.40 mmol) were used.
Yellow liquid, Re= 0.5 (hexane/EA = 4/1). *H NMR (400 MHz, CDCls) & 7.42—7.38 (m, 1H),
7.27-7.26 (m, 1H), 7.24-7.23 (m, 1H), 7.20-7.18 (m, 1H), 7.14 (d, J= 7.5 Hz, 1H), 7.12-7.11
(m, 1H), 6.94 (d, J = 7.8 Hz, 1H), 4.62 (s, 1H), 3.26 (s, 3H); 3C NMR (100 MHz, CDCls) &
174.0, 149.5, 144.4, 140.4, 135.8, 129.3, 128.6, 126.3, 125.1, 123.2, 121.1, 120.1, 118.6 (g, J
= 318.7 Hz), 108.7, 50.9, 26.6; °F NMR (376 MHz, CDCls) § -72.7. HRMS (EI): calcd. for
Ci6H11CIFsNO4S*: 405.0044, found 405.0029.

4-(4-(1-Methyl-2-oxoindolin-3-yl)benzoyl)phenyl trifluoromethanesulfonate (3i)

\
Me

Compound 3i was synthesized according to general procedure (GP3). Palladium(r-cinnamyl)
chloride dimer (2.0 mg, 2.0 mol%), L.15 (5.3 mg, 8.0 mol%) or L18 (6.0 mg, 8.0 mol%), Pd:L
= 1:2, 1-methylindolin-2-one (29.4 mg, 0.20 mmol), 4-(4-chlorobenzoyl)phenyl
trifluoromethanesulfonate (72.9 mg, 0.20 mmol), and KsPOj4 (85.0 mg, 0.40 mmol) were used.
Colorless liquid, Re= 0.2 (hexane/EA = 4/1). 'H NMR (400 MHz, CDCls) § 7.91-7.87 (m, 2H),
7.77-7.74 (m, 2H), 7.40-7.35 (m, 5H), 7.18-7.17 (m, 1H), 7.11-7.08 (m, 1H), 6.94 (d, J=7.8
Hz, 1H), 4.71 (s, 1H), 3.27 (s, 3H); 13C NMR (100 MHz, CDCls3) § 194.1, 175.0, 151.9, 144.4,
141.9, 137.5,135.9, 132.1, 130.5, 128.8, 128.7, 127.8, 125.0, 122.9, 121.3, 118.7 (q, J = 319.0
Hz), 108.4, 51.9, 26.5; F NMR (376 MHz, CDCl3) & -72.7. HRMS (ESI): calcd. for
C23Hi17F3NOsS™: 476.0774, found 476.0778.

4-Methyl-3-(1-methyl-2-oxoindolin-3-yl)phenyl trifluoromethanesulfonate (3j)

\
Me

Compound 3j was synthesized according to general procedure (GP3). Palladium(r-cinnamyl)
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chloride dimer (2.0 mg, 2.0 mol%), L15 (5.3 mg, 8.0 mol%) or L18 (6.0 mg, 8.0 mol%), Pd:L
= 1:2, 1-methylindolin-2-one (29.4 mg, 0.20 mmol), 3-chloro-4-methylphenyl
trifluoromethanesulfonate (54.9 mg, 0.20 mmol), and K3PO4 (85.0 mg, 0.40 mmol) were used.
Colorless liquid, Re= 0.5 (hexane/EA =4/1). *H NMR (400 MHz, CDCls) § 7.39-7.35 (m, 1H),
7.30 (d, J = 8.4 Hz, 1H), 7.12-7.05 (m, 3H), 6.93 (d, J = 7.8 Hz, 1H), 6.77 (s, 1H), 4.84 (s, 1H),
3.27 (s, 3H), 2.43 (s, 3H); 3C NMR (100 MHz, CDCls) § 174.8, 147.7, 144.4, 138.2, 137.8,
132.4,128.8,127.6,124.5,123.0, 120.1, 118.6 (q, /=318.9 Hz), 108.4, 49.7 (low signal), 26.4,
19.3; F NMR (376 MHz, CDCls) & -72.9. HRMS (EI): calcd. for C17H14F3sNO4S*: 385.0590,
found 385.0608.

2-Methyl-3-(1-methyl-2-oxoindolin-3-yl)phenyl trifluoromethanesulfonate (3k)

Compound 3k was synthesized according to general procedure (GP3). Palladium(z-cinnamyl)
chloride dimer (2.0 mg, 2.0 mol%), L18 (6.0 mg, 8.0 mol%), Pd:L = 1:2, 1-methylindolin-2-
one (29.4 mg, 0.20 mmol), 3-chloro-2-methylphenyl trifluoromethanesulfonate (54.9 mg, 0.2
mmol), and K3zPO4 (85.0 mg, 0.40 mmol) were used.

Yellow liquid, R¢= 0.5 (hexane/EA = 4/1). *H NMR (400 MHz, CDCls3) § 7.38-7.34 (m, 1H),
7.26-7.17 (m, 2H), 7.08-7.07 (m, 2H), 6.93 (d, J= 7.8 Hz, 1H), 6.87 (s, 1H), 4.90 (s, 1H), 3.27
(s, 3H), 2.55 (s, 3H); 3C NMR (100 MHz, CDCl3) § 175.0, 148.9, 144.2, 138.7, 130.8, 128.7,
128.1,127.3,124.6, 123.0, 120.7, 118.6 (q, J = 318.3 Hz), 108.4, 48.9 (low signal), 26.4, 13.0;
F NMR (376 MHz, CDCl3) § -73.8. HRMS (EI): calcd. for C17H14F3NO4S*: 385.0590, found
385.0602.

3,5-Dimethyl-4-(1-methyl-2-oxoindolin-3-yl)phenyl trifluoromethanesulfonate (31)
OTf

Me
Compound 31 was synthesized according to general procedure (GP3). Palladium(r-cinnamyl)
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chloride dimer (2.0 mg, 2.0 mol%), L15 (5.3 mg, 8.0 mol%) or L18 (6.0 mg, 8.0 mol%), Pd:L
= 1:2, 1-methylindolin-2-one (29.4 mg, 0.20 mmol), 4-chloro-3,5-dimethylphenyl
trifluoromethanesulfonate (57.7 mg, 0.20 mmol), and K3sPO4 (85.0 mg, 0.4 mmol) were used.

Colorless liquid, Re= 0.4 (hexane/EA = 4/1). *H NMR (400 MHz, CDCls) § 7.35-7.31 (m, 1H),
7.06 (d, J=2.5 Hz, 1H), 7.05-7.01 (m, 1H), 6.93-6.91 (m, 2H), 6.85 (d, J=2.4 Hz, 1H), 5.02
(s, 1H), 3.32 (s, 3H), 2.58 (s, 3H), 1.69 (s, 3H); 3C NMR (100 MHz, CDCls) & 175.4, 148.3,
143.8, 140.7, 140.1, 134.2, 128.4, 127.2, 123.5, 122.9, 121.7, 120.5, 118.7 (q, J = 319.3 Hz),
108.2, 47.8, 26.5, 21.5, 19.1; *F NMR (376 MHz, CDCls) & -73.0. HRMS (EI): calcd. for
CisHi6F3NO4S™: 399.0747, found 399.0766.

3-(5-Fluoro-1-methyl-2-oxoindolin-3-yl)phenyl trifluoromethanesulfonate (3m)

Compound 3m was synthesized according to general procedure (GP3). Palladium(z-cinnamyl)
chloride dimer (2.0 mg, 2.0 mol%), L15 (5.3 mg, 8.0 mol%) or L18 (6.0 mg, 8.0 mol%), Pd:L
= 1:2, 5-fluoro-1-methylindolin-2-one  (33.0 mg, 0.20 mmol), 3-chlorophenyl
trifluoromethanesulfonate (52.1 mg, 0.20 mmol), and KzPO4 (85.0 mg, 0.40 mmol) were used.
Yellow liquid, R¢ = 0.3 (hexane/EA = 4/1). *H NMR (400 MHz, CDCls) 7.45-7.41 (m, 1H),
7.26-7.21 (m, 2H), 7.16-7.15 (m, 1H), 7.10-7.05 (m, 1H), 6.94 (dd, J = 7.7, 1.7 Hz, 1H), 6.87—
6.84 (m, 1H), 4.64 (s, 1H), 3.24 (s, 3H); *C NMR (100 MHz, CDCls3) § 174.3, 159.3 (d, J =
240.3 Hz), 149.7, 140.4, 138.6, 130.7, 128.6 (d, J = 8.5 Hz), 128.3, 121.4, 120.6, 118.7 (9, J =
318.8 Hz), 115.3 (d, J = 23.4 Hz), 113.1 (d, J = 24.9 Hz), 109.0 (d, J = 8.1 Hz), 51.4, 26.7; *°F
NMR (376 MHz, CDCls) § -72.8 (s, 3F), -119.8 (s, 1F). HRMS (EI): calcd. for Ci¢HiFaNO4S*:
389.0339, found 389.0340.

3-(1-Benzyl-2-oxoindolin-3-yl)phenyl trifluoromethanesulfonate (3n)

Compound 3n was synthesized according to general procedure (GP3). Palladium(zn-cinnamyl)
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chloride dimer (2.0 mg, 2.0 mol%), L15 (5.3 mg, 8.0 mol%) or L18 (6.0 mg, 8.0 mol%), Pd:L
=1:2, 1-benzylindolin-2-one (44.7 mg, 0.20 mmol), 3-chlorophenyl trifluoromethanesulfonate
(52.1 mg, 0.20 mmol), and K3PO4 (85.0 mg, 0.40 mmol) were used.

Yellow liquid, R¢= 0.5 (hexane/EA = 4/1). *H NMR (400 MHz, CDCls3) § 7.48-7.44 (m, 1H),
7.36-7.23 (m, 8H), 7.20-7.18 (m, 2H), 7.10-7.06 (m, 1H), 6.84 (d, J=7.8 Hz, 1H), 5.01 (d, J
= 15.6 Hz, A part of AB system, 1H), 4.90 (d, J = 15.6 Hz, B part of AB system, 1H), 4.76 (s,
1H); *C NMR (100 MHz, CDCl3) & 174.8, 149.7, 143.5, 139.4, 135.5, 130.6, 128.9, 128.8,
128.5, 127.7,127.23, 127.18, 125.1, 123.0, 121.3, 120.4, 118.7 (g, J = 319.0 Hz), 109.5, 51.2,
44.0; F NMR (376 MHz, CDCl3) § -72.8. HRMS (EI): calcd. for C22H1sFsNO4S*: 447.0747,
found 447.0747.

3-(1-Benzyl-2-oxoindolin-3-yl)-4-methylphenyl trifluoromethanesulfonate (30)

Compound 30 was synthesized according to general procedure (GP3). Palladium(z-cinnamyl)
chloride dimer (2.0 mg, 2.0 mol%), L18 (6.0 mg, 8.0 mol%), Pd:L = 1:2, 1-benzylindolin-2-
one (44.7 mg, 0.20 mmol), 3-chloro-4-methylphenyl trifluoromethanesulfonate (54.9 mg, 0.20
mmol), and K3zPO4 (85.0 mg, 0.40 mmol) were used.

Yellow liquid, R¢= 0.5 (hexane/EA = 4/1). *H NMR (400 MHz, CDCls) § 7.34-7.24 (m, 7H),
7.14-7.11 (m, 1H), 7.09-7.03 (m, 2H), 6.85 (d, /= 7.9 Hz, 1H), 6.75 (s, 1H), 5.01 (d, /= 15.6
Hz, A part of AB system, 1H), 4.96 (s, 1H), 4.90 (d, J = 15.6 Hz, B part of AB system, 1H),
2.53 (s, 3H); *C NMR (100 MHz, CDCls) § 174.9, 147.8, 143.5, 138.3, 138.0, 135.6, 132.5,
128.83, 128.77, 127.77, 127.69, 127.4, 124.7, 123.1, 120.2, 118.6 (g, J = 316.9 Hz), 109.4,
49.2, 44.0, 19.5; '°F NMR (376 MHz, CDCls) § -72.9. HRMS (EI): calcd. for C23HisF3NO4S*:
461.0903, found 461.0903.
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2-Methyl-3-(2-oxo-1-phenylindolin-3-yl)phenyl trifluoromethanesulfonate (3p)

Compound 3p was synthesized according to general procedure (GP3). Palladium(rn-cinnamyl)
chloride dimer (2.0 mg, 2.0 mol%), L18 (6.0 mg, 8.0 mol%), Pd:L = 1:2, 1-phenylindolin-2-
one (41.8 mg, 0.20 mmol), 3-chloro-2-methylphenyl trifluoromethanesulfonate (54.9 mg, 0.20
mmol), and K3POj4 (85.0 mg, 0.40 mmol) were used.

Yellow solid, Rf= 0.5 (hexane/EA = 4/1). M.P.: 139.5-140.5 °C. *H NMR (400 MHz, CDCls)
§ 7.57-7.53 (m, 2H), 7.47-7.42 (m, 3H), 7.31-7.10 (m, 6H), 6.92 (d, J= 7.9 Hz, 1H), 5.12 (s,
1H), 2.64 (s, 3H); **C NMR (100 MHz, CDCls) & 174.3, 148.9, 144.2, 138.8, 134.2, 130.9,
129.6, 128.6, 128.2, 127.8, 127.4, 126.4, 124.8, 123.4, 120.8, 118.6 (q, J = 318.0 Hz), 109.7,
49.0 (low signal), 13.0; F NMR (376 MHz, CDCls) & -73.7. HRMS (El): calcd. for
CaoH16F3sNO4S*: 447.0747, found 447.0756.

4-Methyl-3-(1-0x0-1,2,3,4-tetrahydronaphthalen-2-yl)phenyl trifluoromethanesulfonate
(52)

Compound 5a was synthesized according to general procedure (GP3). Palladium(z-cinnamyl)
chloride dimer (2.0 mg, 2.0 mol%), L18 (6.0 mg, 80 mol%), Pd:L = 1.2, 3,4-
dihydronaphthalen-1(2H)-one  (29.2 mg, 0.20 mmol), 3-chloro-4-methylphenyl
trifluoromethanesulfonate (54.9 mg, 0.20 mmol), and KsPOj4 (85.0 mg, 0.40 mmol) were used.
Yellow liquid, R¢= 0.7 (hexane/EA = 4/1). *H NMR (400 MHz, CDCl3) & 8.08 (d, J= 7.6 Hz,
1H), 7.54 (t, J = 7.5 Hz, 1H), 7.38-7.28 (m, 3H), 7.11 (dd, J= 8.5, 2.6 Hz, 1H), 7.01 (s, 1H),
3.99 (dd,J=12.4,4.7 Hz, 1H), 3.22 (ddd, /= 16.7, 11.6, 4.8 Hz, 1H), 3.11 (dt, J=16.8, 3.8
Hz, 1H), 2.44 (ddd, J = 24.9, 12.9, 4.2 Hz, 1H), 2.40-2.34 (m, 1H), 2.33 (s, 3H); 1*C NMR
(100 MHz, CDCl3) 6 196.6, 147.8, 143.7, 141.0, 137.4, 133.7, 132.6, 131.8, 128.8, 127.8, 126.9,
120.3, 119.4, 118.7 (g, J = 319.2 Hz), 51.4, 30.1, 29.5, 19.4; °F NMR (376 MHz, CDCl3) § -

72.9. HRMS (EI): calcd. for Ci1gHi5F304S™: 384.0638, found 384.0634.
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2-Methyl-3-(1-0x0-1,2,3,4-tetrahydronaphthalen-2-yl)phenyl trifluoromethanesulfonate
(Sb)

Compound 5b was synthesized according to general procedure (GP3). Palladium(zn-cinnamyl)
chloride dimer (2.0 mg, 2.0 mol%), L18 (6.0 mg, 80 mol%), Pd:L = 1:2, 3/4-
dihydronaphthalen-1(2H)-one  (29.2 mg, 0.20 mmol), 3-chloro-2-methylphenyl
trifluoromethanesulfonate (54.9 mg, 0.20 mmol), and KsPOj4 (85.0 mg, 0.40 mmol) were used.
Orange liquid, R¢= 0.7 (hexane/EA = 4/1). *H NMR (400 MHz, CDCl3) 6 8.09 (d, J= 7.7 Hz,
1H), 7.54 (t, J = 7.5 Hz, 1H), 7.36 (t, J= 7.6 Hz, 1H), 7.33 (d, J= 7.7 Hz, 1H), 7.27-7.20 (m,
2H), 7.14 (d, J = 7.4 Hz, 1H), 4.04 (dd, J = 12.3, 4.7 Hz, 1H), 3.21 (ddd, J = Hz, 16.7, 11.5,
4.6 Hz, 1H), 3.10 (dt, J=16.7, 3.9 Hz, 1H), 2.47 (ddd, J=25.0, 12.8, 4.3 Hz, 1H), 2.42-2.36
(m, 1H), 2.32 (s, 3H); *C NMR (100 MHz, CDCls) 5 196.8, 148.7, 143.8, 141.9, 133.7, 132.6,
130.1, 128.8, 127.8, 127.6, 127.1, 126.9, 119.9, 118.7 (q, J = 318.1 Hz), 51.6, 30.3, 29.5, 12.9;
F NMR (376 MHz, CDCls) § -73.8. HRMS (EI): calcd. for C1sH1sF304S*: 384.0638, found
384.0641.

3-(5,7-Dimethyl-1-0x0-1,2,3,4-tetrahydronaphthalen-2-yl)-4-methylphenyl
trifluoromethanesulfonate (5c)

Compound 5¢ was synthesized according to general procedure (GP3). Palladium(z-cinnamyl)
chloride dimer (2.0 mg, 2.0 mol%), L18 (6.0 mg, 8.0 mol%), Pd:L = 1:2, 5,7-dimethyl-3,4-
dihydronaphthalen-1(2H)-one (348 mg, 0.20 mmol), 3-chloro-4-methylphenyl
trifluoromethanesulfonate (54.9 mg, 0.20 mmol), and KsPO4 (85.0 mg, 0.40 mmol) were used.
Colorless liquid, Rr= 0.7 (hexane/EA = 4/1). *H NMR (400 MHz, CDCls3) § 7.78 (s, 1H), 7.29
(d, J=8.5Hz, 1H), 7.26 (s, 1H), 7.10 (d, /= 8.4 Hz, 1H), 7.02 (s, 1H), 3.97 (t,J= 8.6 Hz, 1H),
3.08 (dt, J=17.1, 3.8 Hz, 1H), 2.99-2.90 (m, 1H), 2.43-2.38 (m, 2H), 2.36 (s, 3H), 2.33 (s,

3H), 2.32 (s, 3H); °F NMR (465.89 MHz, CDCl3) & -72.8; 3C NMR (100 MHz, CDCls) &
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197.0, 147.9, 141.0, 139.1, 137.4, 136.3, 136.13, 136.06, 132.7, 131.7, 125.7, 120.2, 119.3,
118.7 (g, J = 318.9 Hz), 50.6, 29.4, 26.2, 20.8, 19.3, 19.2. HRMS (APPI): calcd. For
CaoHaoF304S " 413.1029, found 413.1031.

3-(5,7-Dimethyl-1-ox0-1,2,3,4-tetrahydronaphthalen-2-yl)-2-methylphenyl
trifluoromethanesulfonate (5d)

Compound 5d was synthesized according to general procedure (GP3). Palladium(z-cinnamyl)
chloride dimer (2.0 mg, 2 mol%), L18 (6.0 mg, 8 mol%), Pd:L = 1:2, 5,7-dimethyl-3,4-
dihydronaphthalen-1(2H)-one (348 mg, 0.2 mmol), 3-chloro-2-methylphenyl
trifluoromethanesulfonate (54.9 mg, 0.2 mmol), and KzPO4 (85.0 mg, 0.4 mmol) were used.
White solid, R¢= 0.8 (hexane/EA = 4/1). M.P.: 103.0-104.3 °C. *H NMR (400 MHz, CDCl3) &
7.76 (s, 1H), 7.25-7.17 (m, 3H), 7.12 (d, J = 7.4 Hz, 1H), 3.99 (dd, J = 10.8, 6.2 Hz, 1H), 3.04
(dt, J =17.1, 4.0 Hz, 1H), 2.96-2.88 (m, 1H), 2.42-2.37 (m, 2H), 2.34 (s, 3H), 2.31 (s, 3H),
2.28 (s, 3H); °C NMR (100 MHz, CDCls) § 197.3, 148.7, 141.9, 139.2, 136.3, 136.1, 136.06,
132.7,130.1, 127.4, 127.1, 125.7, 119.8, 118.6 (q, J = 318.3 Hz), 50.8, 29.6, 26.2, 20.8, 19.2,
12.9; F NMR (465.89 MHz, CDCls) & -73.7. HRMS (APPI): calcd. For C20Hx0F304S™:
413.1029, found: 413.1025.

3-(6-Methoxy-1-0x0-1,2,3,4-tetrahydronaphthalen-2-yl)-4-methylphenyl

trifluoromethanesulfonate (5e)

MeO
Compound 5e was synthesized according to general procedure (GP3). Palladium(z-cinnamyl)
chloride dimer (2.0 mg, 2.0 mol%), L18 (6.0 mg, 8.0 mol%), Pd:L = 1:2, 6-methoxy-3,4-
dihydronaphthalen-1(2H)-one  (35.2 mg, 0.20 mmol), 3-chloro-4-methylphenyl
trifluoromethanesulfonate (54.9 mg, 0.20 mmol), and K3PO4 (85.0 mg, 0.40 mmol) were used.
Colorless liquid, R¢ = 0.5 (hexane/EA = 4/1). *H NMR (400 MHz, CDCls) § 8.05 (d, J = 8.7

Hz, 1H), 7.27 (d, J = 8.8 Hz, 1H), 7.09 (d, J = 8.4, 1H), 6.9 (s, 1H), 6.87 (d, J = 8.7 Hz, 1H),
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6.76 (s, 1H), 3.94 (dd, J = 11.9, 4.9 Hz, 1H), 3.88 (s, 3H), 3.16 (ddd, J = 16.6, 11.2, 4.9 Hz,
1H), 3.04 (dt, J = 16.7, 3.8 Hz, 1H), 2.44-2.31 (m, 5SH); 1°F NMR (465.89 MHz, CDCls) § -
72.8; 13C NMR (100 MHz, CDCl3) § 195.3, 163.8, 147.8, 146.2, 141.3, 137.4, 131.8, 130.3,
126.2, 120.4, 119.3, 118.7 (9, J = 319.0 Hz), 113.4, 112.6, 55.4, 51.1, 30.2, 29.7, 19.4. HRMS
(APPI): calcd. For C19HsF305S™: 415.0822, found 415.0817.

4-(1-Oxo-1-phenylpropan-2-yl)phenyl trifluoromethanesulfonate (5f)

OTf
Pg
O Me

Compound 5f was synthesized according to general procedure (GP3). Palladium(z-cinnamyl)
chloride dimer (2.0 mg, 2 mol%), L18 (6.0 mg, 8 mol%), Pd:L = 1:2, propiophenone (26.8 mg,
0.2 mmol), 4-chlorophenyl trifluoromethanesulfonate (52.1 mg, 0.2 mmol), and K3zPO4 (106.0
mg, 0.5 mmol) were used.

Pale-yellow liquid, Rf= 0.8 (hexane/EA = 4/1). *H NMR (400 MHz, CDCl3) & 7.95-7.93 (m,
2H), 7.55-7.51 (m, 1H), 7.44-7.37 (m, 4H), 7.22-7.19 (m, 2H), 4.76 (q, J = 6.9 Hz, 1H), 1.55
(d, J = 6.9 Hz, 3H); **C NMR (100 MHz, CDCl3) § 199.7, 148.4, 141.8, 136.0, 133.2, 129.6,
128.7, 128.6, 121.7, 118.7 (q, J = 318.8 Hz), 46.8, 19.5; °F NMR (465.89 MHz, CDCls) & -
72.8. HRMS (APPI): calcd. For CisH17F3NO4S™ [M + NH4]": 376.0825, found: 376.0828.

2-Methoxy-4-(1-oxo-1-phenylpropan-2-yl)phenyl trifluoromethanesulfonate (5g)

o O OTf

O OMe
Me

Compound 5g was synthesized according to general procedure (GP3). Palladium(rn-cinnamyl)

chloride dimer (2.0 mg, 2 mol%), L18 (6.0 mg, 8 mol%), Pd:L = 1:2, propiophenone (26.8 mg,

0.2 mmol), 4-chloro-2-methoxyphenyl trifluoromethanesulfonate (58.0 mg, 0.2 mmol), and

K3POs (106.0 mg, 0.5 mmol) were used.

Pale-yellow liquid, Rf= 0.6 (hexane/EA = 4/1).

'H NMR (400 MHz, CDCls) § 7.96-7.94 (m, 2H), 7.55-7.51 (m, 1H), 7.44-7.41 (m, 2H), 7.14

(d, J = 8.2 Hz, 1H), 6.95-6.91 (m, 2H), 4.72 (q, J = 6.9 Hz, 1H), 3.87 (s, 3H), 1.54 (d, J = 6.9
Hz, 3H); *C NMR (100 MHz, CDCl3) 5 199.8, 151.6, 142.8, 137.6, 136.1, 133.2, 128.7, 128.6,
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122.6, 120.3, 118.6 (q, J = 318.7 Hz), 112.2, 56.2, 47.3, 19.6; F NMR (465.89 MHz, CDCI;)
3 -73.8. HRMS (APPI): calcd. For C17H19F3NOsS™ [M + NHa4]*: 406.0931, found: 406.0930.

4-(4-(1-Oxo-1-phenylpropan-2-yl)benzoyl)phenyl trifluoromethanesulfonate (5h)
o)
SORs
O oTf
Me

Compound 5h was synthesized according to general procedure (GP3). Palladium(rn-cinnamyl)
chloride dimer (2.0 mg, 2 mol%), L18 (6.0 mg, 8 mol%), Pd:L = 1:2, propiophenone (26.8 mg,
0.2 mmol), 4-(4-chlorobenzoyl)phenyl trifluoromethanesulfonate (72.8 mg, 0.2 mmol), and
K3PO4 (106.0 mg, 0.5 mmol) were used.

Pale-yellow liquid, Rr= 0.6 (hexane/EA = 4/1). *H NMR (400 MHz, CDCl3) & 7.97-7.95 (m,
2H), 7.87-7.85 (m, 2H), 7.74-7.72 (m, 2H), 7.53-7.49 (m, 1H), 7.45-7.36 (m, 6H), 4.81 (q, J
= 6.9 Hz, 1H), 1.58 (d, J = 6.8 Hz, 3H); 3C NMR (100 MHz, CDCl3) § 199.5, 194.1, 151.8,
146.8, 137.5, 136.1, 135.3, 133.1, 132.0, 130.7, 128.7, 128.6, 128.0, 121.3, 118.6 (q, J = 319.0
Hz), 47.6, 19.3; °F NMR (465.89 MHz, CDCl3) & -72.6. HRMS (APPI): calcd. For
C23HisF30sS™: 463.0822, found: 463.0823.

4-Methyl-3-(1-ox0-1-(m-tolyl)propan-2-yl)phenyl trifluoromethanesulfonate (5i)

Me
Pg
M
© OTf
Me

Compound 5i was synthesized according to general procedure (GP3). Palladium(z-cinnamyl)
chloride dimer (2.0 mg, 2.0 mol%), L18 (6.0 mg, 8.0 mol%), Pd:L = 1:2, 1-(m-tolyl)propan-1-
one (29.6 mg, 0.20 mmol), 3-chloro-4-methylphenyl trifluoromethanesulfonate (54.9 mg, 0.20
mmol), and K3PO4 (106 mg, 0.50 mmol) were used.

Yellow liquid, Rr= 0.7 (hexane/EA = 4/1). *H NMR (400 MHz, CDCl3) § 7.69 (s, 1H), 7.61 (d,
J=7.6 Hz, 1H), 7.33-7.24 (m, 3H), 7.05-7.03 (m, 2H), 4.81 (q, J = 6.9 Hz, 1H), 2.45 (s, 3H),
2.36 (s, 3H), 1.50 (d, J = 6.7 Hz, 3H); 3C NMR (100 MHz, CDCl3) & 200.3, 148.2, 142.5,
138.5, 136.2, 135.4, 133.9, 132.2, 128.9, 128.5, 125.5, 120.0, 119.5, 118.6 (q, J = 318.9 Hz),
44.1, 21.3, 19.2, 17.9; F NMR (376 MHz, CDCls) & -72.9. HRMS (ESI): calcd. For

Ci1sHi1sF304S*: 387.0872, found: 387.0876.
36



Supporting Information

2-Methyl-3-(1-oxo0-1-(m-tolyl)propan-2-yl)phenyl trifluoromethanesulfonate (5j)

OTf

Me
(0]
Me
O Me

Compound 5j was synthesized according to general procedure (GP3). Palladium(r-cinnamyl)
chloride dimer (2.0 mg, 2 mol%), L18 (6.0 mg, 8 mol%), Pd:L = 1:2, 1-(m-tolyl)propan-1-one
(29.6 mg, 0.2 mmol), 3-chloro-2-methylphenyl trifluoromethanesulfonate (54.9 mg, 0.2 mmol),
and KzPO4 (106.0 mg, 0.5 mmol) were used.

Colorless liquid, Rr=0.85 (hexane/EA = 4/1). *H NMR (400 MHz, CDCl3) § 7.61 (s, 1H), 7.56
(d, J =7.5Hz, 1H), 7.29-7.22 (m, 2H), 7.17-7.06 (m, 3H), 4.77 (g, J = 6.8 Hz, 1H), 2.47 (s,
3H), 2.31 (s, 3H), 1.47 (d, J = 6.8 Hz, 3H); 1*C NMR (100 MHz, CDCls3) § 200.1, 148.8, 143.4,
138.5, 136.0, 133.9, 129.0, 128.5, 128.1, 127.7, 127.1, 125.5, 119.8, 118.6 (g, J = 318.2 Hz),
44.4, 21.3, 18.0, 12.6; '°F NMR (465.89 MHz, CDCls) 5 -73.6. HRMS (APPI): calcd. For
CisHisF304S™: 387.0872, found: 387.0871.

3-(1-(4-Methoxyphenyl)-1-oxopropan-2-yl)-4-methylphenyl trifluoromethanesulfonate

(5K)
OMe
O g OTf
MeO Me

Compound 5k was synthesized according to general procedure (GP3). Palladium(z-cinnamyl)
chloride dimer (2.0 mg, 2.0 mol%), L18 (6.0 mg, 80 mol%), Pd:L = 1:2, 1-(4-
methoxyphenyl)propan-1-one (328 mg, 0.20 mmol), 3-chloro-4-methylphenyl
trifluoromethanesulfonate (54.9 mg, 0.20 mmol), and K3PO4 (106 mg, 0.50 mmol) were used.
Yellow liquid, R¢= 0.6 (hexane/EA = 4/1). *H NMR (400 MHz, CDCls3) § 7.85-7.81 (m, 2H),
7.25-7.23 (m, 1H), 7.05-7.02 (m, 2H), 6.89-6.85 (m, 2H), 4.76 (q, J = 6.9 Hz, 1H), 3.82 (s,
3H), 2.45 (s, 3H), 1.48 (d, J = 6.9 Hz, 3H) *C NMR (100 MHz, CDCl3) & 198.5, 163.5, 148.2,
142.8,135.3,132.2, 130.7, 129.0, 120.0, 119.4, 118.6 (9, J = 319.1 Hz), 113.8, 55.4, 43.8, 19.2,
18.0; F NMR (376 MHz, CDCl3) § -72.9. HRMS (ESI): calcd. For C1sHisF305S*: 403.0822,
found: 403.0823.
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3-(1-(4-Fluorophenyl)-1-oxopropan-2-yl)-4-methylphenyl trifluoromethanesulfonate (51)

Me
T
O OTf
M
. e

Compound 51 was synthesized according to general procedure (GP3). Palladium(r-cinnamyl)
chloride dimer (2.0 mg, 2.0 mol%), L18 (6.0 mg, 80 mol%), Pd:L = 1:2, 1-(4-
fluorophenyl)propan-1-one (304 mg, 0.20 mmol), 3-chloro-4-methylphenyl
trifluoromethanesulfonate (54.9 mg, 0.20 mmol), and K3zPO4 (106 mg, 0.50 mmol) were used.
Yellow liquid, R¢ = 0.7 (hexane/EA = 4/1). *H NMR (400 MHz, CDCls) & 7.87-7.82 (m, 2H),
7.26 (d, J=8.4 Hz, 1H), 7.09-7.04 (m, 3H), 6.96 (d, J = 2.6 Hz, 1H), 4.74 (q, J = 6.8 Hz, 1H),
2.46 (s, 3H), 1.49 (d, J = 6.8 Hz, 3H); 13C NMR (100 MHz, CDCl3) 5 198.4, 165.6 (d, J=253.8
Hz), 148.2, 142.3, 135.3, 132.43, 132.41, 131.0 (d, /= 9.1 Hz), 120.0, 119.7, 118.6 (q, J =
318.9 Hz), 115.8 (d, J = 21.8 Hz), 44.2, 19.1, 17.8; ®F NMR (376 MHz, CDCl3) & -72.9 (s,
3F), -104.8 (s, 1F). HRMS (EI): calcd. For C17H14F404S™: 390.0543, found 390.0543.

4-(4-(1-(4-Fluorophenyl)-1-oxopropan-2-yl)benzoyl)phenyl  trifluoromethanesulfonate
(5m)

o)
? T U
O OTf
Me
F

Compound 5m was synthesized according to general procedure (GP3). Palladium(z-cinnamyl)
chloride dimer (2.0 mg, 2 mol%), L18 (6.0 mg, 8 mol%), Pd:L = 1:2, 1-(4-
fluorophenyl)propan-1-one (304 mg, 0.2 mmol), 4-(4-chlorobenzoyl)phenyl
trifluoromethanesulfonate (72.8 mg, 0.2 mmol), and KzPO4 (106.0 mg, 0.5 mmol) were used.
Pale-yellow liquid, Rf= 0.6 (hexane/EA = 4/1). *H NMR (400 MHz, CDCl3) & 8.00-7.96 (m,
2H), 7.88-7.84 (m, 2H), 7.74-7.73 (m, 2H), 7.43-7.36 (m, 4H), 7.10-7.05 (m, 2H), 4.75 (q, J
=6.8 Hz, 1H), 1.57 (d, J = 6.8 Hz, 3H); 13C NMR (100 MHz, CDCl3) § 197.9, 194.1, 165.6 (d,
J =254.1 Hz), 151.9, 146.6, 137.4, 135.4, 132.5 (d, J = 2.9 Hz), 132.0, 131.4 (d, J = 9.3 Hz),
130.8, 127.9, 121.4, 118.7 (q, J = 318.9 Hz), 115.8 (d, J = 21.8 Hz), 47.7, 19.3; °F NMR
(465.89 MHz, CDCls) 6 -72.6, -104.5. HRMS (APPI): calcd. For C23H17F40sS™: 481.0727,
found: 481.0727.
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2-Benzyl-4-(1-oxo-1-(3-(trifluoromethyl)phenyl)propan-2-yl)phenyl

OTf
(0]
FsC
O Me

Compound 5n was synthesized according to general procedure (GP3). Palladium(zn-cinnamyl)
chloride dimer (2.0 mg, 2 mol%), L18 (6.0 mg, 8 mol%), Pd:L = 1.2, 1-(3-
(trifluoromethyl)phenyl)propan-1-one (40.4 mg, 0.2 mmol), 2-benzyl-4-chlorophenyl

trifluoromethanesulfonate (5n)

trifluoromethanesulfonate (70.1 mg, 0.2 mmol), and KzPO4 (106.0 mg, 0.5 mmol) were used.
Colorless liquid, R¢= 0.8 (hexane/EA = 4/1). *H NMR (400 MHz, CDCls) § 8.13 (s, 1H), 8.02
(d, J=7.9Hz, 1H), 7.76 (d, J = 7.8 Hz, 1H), 7.54-7.50 (m, 1H), 7.31-7.19 (m, 5H), 7.11-7.09
(m, 3H), 4.63 (g, J = 6.8 Hz, 1H), 4.04 (s, 2H), 1.52 (d, J = Hz, 3H); 3C NMR (100 MHz,
CDClI3) 6 198.2, 146.9, 141.0, 138.8, 136.5, 134.8, 131.7, 131.4, 131.2 (q, J = 32.2 Hz), 129.5
(9, J = 3.7 Hz), 129.3, 128.9, 128.7, 127.3, 126.7, 1255 (q, J = 3.7 Hz), 123.5 (g, J = 270.9
Hz), 122.0, 118.5 (q, J = 318.3 Hz), 47.3, 35.8, 19.2; °F NMR (465.89 MHz, CDCl3) § -62.8,
-73.7. HRMS (APPI): calcd. For C24H2FeNOsS* [M + NHa]*: 534.1168, found: 534.1173.

4-Methyl-3-(1-ox0-1-(4-(trifluoromethyl)phenyl)propan-2-yl)phenyl

Me
P
O OTf
Me
FsC

Compound 50 was synthesized according to general procedure (GP3). Palladium(z-cinnamyl)
chloride dimer (2.0 mg, 2.0 mol%), L18 (6.0 mg, 8.0 mol%), Pd:L = 1:2, 1-(4-
(trifluoromethyl)phenyl)propan-1-one (40.4 mg, 0.20 mmol), 3-chloro-4-methylphenyl

trifluoromethanesulfonate (50)

trifluoromethanesulfonate (54.9 mg, 0.20 mmol), and K3PO4 (106 mg, 0.50 mmol) were used.
Colorless liquid, Rr= 0.8 (hexane/EA = 4/1). 'H NMR (400 MHz, CDCls) § 7.89-7.87 (m, 2H),
7.65-7.63 (m, 2H), 7.21-7.14 (m, 2H), 7.06-7.04 (m, 1H), 4.78 (q, J = 6.8 Hz, 1H), 2.50 (s,
3H), 1.52 (d, J = 6.8 Hz, 3H); 3C NMR (100 MHz, CDCl3) § 198.9, 149.0, 142.6, 138.7, 134.3
(g, J = 32.7 Hz), 128.7, 128.2, 128.0, 127.0, 125.8 (q, J = 3.8 Hz), 123.4 (q, J = 271.0 Hz),
120.3, 118.5 (q, J = 318.2 Hz), 45.0, 17.8, 12.6; °F NMR (376 MHz, CDCls) & -63.3, -73.7.
HRMS (EI): calcd. For CisH14Fs04S™: 440.0512, found 440.0529.
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2-Methoxy-4-(1-oxo-1-(4-(trifluoromethyl)phenyl)propan-2-yl)phenyl

OTf
P
O OMe

M
F4C ©

Compound 5p was synthesized according to general procedure (GP3). Palladium(zn-cinnamyl)
chloride dimer (2.0 mg, 2 mol%), L18 (6.0 mg, 8 mol%), Pd:L = 1.2, 1-(4-
(trifluoromethyl)phenyl)propan-1-one (40.4 mg, 0.2 mmol), 4-chloro-2-methoxyphenyl

trifluoromethanesulfonate (5p)

trifluoromethanesulfonate (58.0 mg, 0.2 mmol), and KzPO4 (106.0 mg, 0.5 mmol) were used.
Pale-yellow liquid, R¢= 0.65 (hexane/EA = 4/1). *H NMR (400 MHz, CDCls3) § 8.04-8.02 (m,
2H), 7.69-7.67 (m, 2H), 7.15 (d, J = 8.0 Hz, 1H), 6.91-6.89 (m, 2H), 4.69 (q, J = 6.8 Hz, 1H),
3.87 (s, 3H), 1.56 (d, J = 6.8 Hz, 3H); 13C NMR (100 MHz, CDCls) § 198.8, 151.8, 142.1,
138.8, 137.8, 134.4 (q, J = 32.2 Hz), 129.0, 125.7 (q, J = 3.7 Hz), 123.4 (g, J = 271.3 Hz),
122.9,120.3, 118.7 (q, J = 318.6Hz), 112.1, 56.2, 47.9, 19.4; °F NMR (465.89 MHz, CDCls)
5 -63.1, -73.8. HRMS (APPI): calcd. For CigHisFeNOsS™ [M + NH4]": 474.0804, found:
474.0802.

tert-Butyl 2-(3-fluoro-4-(((trifluoromethyl)sulfonyl)oxy)phenyl)propanoate (7a)

Me

F
Ij)\COOtBu
TfO

A Schlenk tube with Teflon-coated magnetic stir bar was added Pd(dba); (4.6 mg, 4.0 mol%),
L15 (5.3 mg, 8.0 mol%), Pd:L = 1:2, and ZnF (10.3 mg, 0.10 mmol). It was evacuated and
flushed with nitrogen (3 cycles). 4-Chloro-2-fluorophenyl trifluoromethanesulfonate (57.7 mg,
0.20 mmol), (E)-((1-(tert-butoxy)prop-1-en-1-yl)oxy)trimethylsilane and (101 mg, 0.50 mmol),
and THF (1.0 mL) was then added by syringes. The Schlenk tube was sealed and stirred at
room temperature for 1 min. Then it was stirred at 110 <T for 18 h. Water and ethyl acetate
were added for extraction. After removing the solvent, the resulting residue was subjected to
column chromatography (on silica gel) to afford the product.

Colorless liquid (52.1 mg, 70%). R¢ = 0.6 (hexane/EA = 9/1). *H NMR (400 MHz, CDCls) §
7.29-7.22 (m, 2H), 7.15-7.12 (m, 1H), 3.63 (q, J= 7.2 Hz, 1H), 1.45 (d, J= 7.2 Hz, 3H), 1.40
(s, 9H); °F NMR (376 MHz, CDCls) § -73.3 (d, J = 4.9 Hz, 3F), -127.2 (q, J = 5.1 Hz, 1F);
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13C NMR (100 MHz, CDCls) & 172.5, 153.4 (d, J = 251.8 Hz), 143.5 (d, J = 6.7 Hz), 135.5 (d,
J=13.8Hz), 124.1 (d, J = 3.6 Hz), 123.3, 118.7 (d, J = 318.6 Hz), 116.7 (d, J = 18.6 Hz), 81.4,
45.9, 27.8, 18.4. HRMS (APPI): calcd. For CisHx0F4NOsS™ [M+NH,]*: 390.0993, found:
390.0999.

tert-Butyl 2-(2-fluoro-[1,1’-biphenyl]-4-yl)propanoate (8a)°

Me

F
O COO1Bu

A Schlenk tube with Teflon-coated magnetic stir bar was added Pd(dba). (4.6 mg, 4.0 mol%),
L13 (6.4 mg, 8.0 mol%), Pd:L = 1:2, phenylboronic acid (36.6 mg, 0.30 mmol)), and K3PO4
(85.0 mg, 0.40 mmol). It was evacuated and flushed with nitrogen (3 cycles). Tert-Butyl 2-(3-
fluoro-4 (((trifluoromethyl)sulfonyl)oxy)phenyl)propanoate (74.5mg, 0.20 mmol) and dioxane
(1.0 mL) was then added by syringes. The Schlenk tube was sealed and stirred at room
temperature for 1 min. Then it was stirred at 110 <C for 6 h. Water and ethy|l acetate were added
for extraction. After removing the solvent, the resulting residue was subjected to column
chromatography (on silica gel) to afford the product.

Pale-yellow solid (58.0 mg, 97%). R¢= 0.8 (hexane/EA = 9/1). 'H NMR (400 MHz, CDCls) §
7.56-7.54 (m, 2H), 7.46-7.34 (m, 4H), 7.16-7.10 (m, 2H), 3.65 (g, J = 7.2 Hz, 1H), 1.49 (d, J
=7.2 Hz, 3H), 1.43 (s, 9H); °F NMR (376 MHz, CDCls) § -118.0; *C NMR (100 MHz, CDCls)
6 173.3,159.4 (d, J = 246.3 Hz), 1425 (d, J = 7.8 Hz), 135.6, 130.6 (d, J = 4.0 Hz), 128.9 (d,
J=29Hz),128.4,127.6,127.4 (d, J = 13.6 Hz), 123.4 (d, J =3.2 Hz), 115.1 (d, J = 23.4 Hz),
80.9, 46.0, 27.9, 18.4.

tert-Butyl 2-(2-fluoro-4’-methoxy-[1,1’-biphenyl]-4-yl)propanoate (8b)

Me

F
O COO1Bu
MeO I

A Schlenk tube with Teflon-coated magnetic stir bar was added Pd(dba). (4.6 mg, 4.0 mol%),
L13 (6.4 mg, 8.0 mol%), Pd:L = 1:2, 4-methoxyphenylboronic acid (47.4 mg, 0.30 mmol)),

and K3POg4 (85.0 mg, 0.40 mmol). It was evacuated and flushed with nitrogen (3 cycles). Tert-
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Butyl 2-(3-fluoro-4 (((trifluoromethyl)sulfonyl)oxy)phenyl)propanoate (74.5mg, 0.20 mmol)
and dioxane (1.0 mL) was then added by syringes. The Schlenk tube was sealed and stirred at
room temperature for 1 min. Then it was stirred at 110 <T for 12 h. Water and ethyl acetate
were added for extraction. After removing the solvent, the resulting residue was subjected to
column chromatography (on silica gel) to afford the product.

Colorless liquid (58.5 mg, 89%). R¢= 0.7 (hexane/EA = 9/1). *H NMR (400 MHz, CDCls) §
7.51-7.49 (m, 2H), 7.39-7.35 (m, 1H), 7.14-7.09 (m, 2H), 7.00-6.97 (m, 2H), 3.85 (s, 3H),
3.65 (g, J=7.2 Hz, 1H), 1.49 (d, J = 7.2 Hz, 3H), 1.44 (s, 9H); °F NMR (376 MHz, CDCls) &
-118.3; 13C NMR (100 MHz, CDCls3) § 173.3, 159.5 (d, J = 245.6 Hz), 159.1, 141.8 (d, J = 7.8
Hz), 130.3 (d, J = 3.9 Hz), 130.0 (d, J = 3.1 Hz), 127.9, 127.0 (d, J = 13.3 Hz), 123.4 (d, J =
3.3 Hz), 115.0 (d, J = 23.6 Hz), 113.8, 80.8, 55.2, 45.8, 27.9, 18.4. HRMS (APPI): calcd. For
C20H23FO3": 330.1626, found: 330.1627.

tert-Butyl 2-(2,4’-difluoro-[1,1’-biphenyl]-4-yl)propanoate (8c)

Me

F
O COO1Bu
e

A Schlenk tube with Teflon-coated magnetic stir bar was added Pd(dba)z (6.9 mg, 4.0 mol%),
L13 (9.5 mg, 8.0 mol%), Pd:L = 1:2, 4-fluorobenzeneboronic acid (63.0 mg, 0.45 mmol)), and
K3PO4 (127.0 mg, 0.6 mmol). It was evacuated and flushed with nitrogen (3 cycles). Tert-Butyl
2-(3-fluoro-4 (((trifluoromethyl)sulfonyl)oxy)phenyl)propanoate (111.0 mg, 0.30 mmol) and
dioxane (1.0 mL) was then added by syringes. The Schlenk tube was sealed and stirred at room
temperature for 1 min. Then it was stirred at 110 <T for 12 h. Water and ethyl acetate were
added for extraction. After removing the solvent, the resulting residue was subjected to column
chromatography (on silica gel) to afford the product.

Pale-yellow solid (88.1 mg, 97%). Ry = 0.85 (hexane/EA = 9/1). *H NMR (400 MHz, CDCls)
d 7.53-7.49 (m, 2H), 7.37-7.33 (m, 1H), 7.16-7.10 (m, 4H), 3.65 (q, J = 7.2 Hz, 1H), 1.49 (d,
J = 7.2 Hz, 3H), 1.44 (s, 9H); °F NMR (376 MHz, CDCls) & -114.7, -118.1; 3C NMR (100
MHz, CDCl3) § 173.2, 162.3 (d, J = 245.4 Hz), 159.5 (d, J = 246.2 Hz), 142.6 (d, J = 7.5 Hz),
131.5 (d, J = 3.3 Hz), 130.6-130.4 (m), 126.4 (d, J = 13.2 Hz), 123.5 (d, J = 3.4 Hz), 115.3 (d,
J = 21.3 Hz), 115.2 (d, J = 23.3 Hz), 80.9, 45.9, 27.9, 18.4. HRMS (APPI): calcd. For
CioH20F20,"; 318.1426, found: 318.1420.
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2-(2-Fluoro-[1,1’-biphenyl]|-4-yl)propanoic acid (9a, Flurbiprofen)®

Me

F
O COOH

A 25 mL flask with Teflon-coated magnetic stir bar was added tert-Butyl 2-(2-fluoro-[1,1’-
biphenyl]-4-yl)propanoate (60.1 mg, 0.20 mmol). The flask was evacuated and flushed with
nitrogen (3 cycles). Anhydrous DCM (10 mL) was added to dissolve the solid. The flask was
put in an ice bath and stirred at for a few minutes. Trifluoromethanesulfonic acid (0.50 mmol)
was added under N, atmosphere. Then the solution was allowed to stir at room temperature
and use TLC to confirm the completion of the reaction. The reaction mixture was subjected to
column chromatography (on silica gel) to afford the product.

Pale-yellow solid (52.1 mg, 88%). R¢= 0.5 (hexane/EA = 3/1). 'H NMR (400 MHz, CDCl3) &
7.56-7.54 (m, 2H), 7.49-7.36 (m, 4H), 7.20-7.15 (m,2H), 3.80 (g, J = 7.2 Hz, 1H), 1.58 (d, J
= 7.2 Hz, 3H); **F NMR (376 MHz, CDCls) § -117.4; *C NMR (100 MHz, CDCl3) § 180.2,
159.6 (d, J = 247.1 Hz), 140.9 (d, J = 7.7 Hz), 135.4, 130.8 (d, J = 3.8 Hz), 128.9 (d, J=2.8
Hz), 128.4, 128.2, 128.0, 127.7, 123.7 (d, J = 3.4 Hz), 115.3 (d, J = 23.8 Hz), 44.8, 18.0.

2-(2-Fluoro-4’-methoxy-[1,1’-biphenyl]-4-yl)propanoic acid (9b)

Me

F
O COOH
MeO I

A 25 mL flask with Teflon-coated magnetic stir bar was added tert-butyl 2-(2-fluoro-4’-
methoxy-[1,1’-biphenyl]-4-yl)propanoate (50.8 mg, 0.154 mmol). The flask was evacuated and
flushed with nitrogen (3 cycles). Anhydrous DCM (10 mL) was added to dissolve the solid.
The flask was put in an ice bath and stirred at for a few minutes. Trifluoromethanesulfonic acid
(0.39 mmol) was added under N, atmosphere. Then the solution was allowed to stir at room
temperature and use TLC to confirm the completion of the reaction. The reaction mixture was
subjected to column chromatography (on silica gel) to afford the product.

White solid (38.0 mg, 90%). R¢= 0.5 (hexane/EA = 3/1). M.P.: 115.0-116.0 °C. 'H NMR (400
MHz, CDCls) § 7.48-7.46 (m, 2H), 7.39-7.35 (m, 1H), 7.16-7.11 (m, 2H), 7.00-6.96 (m, 2H),
3.85 (s, 3H), 3.77 (q, = 7.2 Hz, 1H), 1.55 (d, J = 7.2 Hz, 3H); 2°F NMR (376 MHz, CDCls) 5
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-117.5; 3C NMR (100 MHz, CDCls) & 180.1, 159.6 (d, J = 246.4 Hz), 159.2, 141.3 (d, J = 7.8
Hz), 130.6 (d, J = 4.1 Hz), 130.0 (d, J = 3.0 Hz), 127.76, 127.75 (d, J = 13.2 Hz), 123.6 (d, J =
3.3 Hz), 115.3 (d, J = 23.7 Hz), 113.9, 55.3, 44.8, 18.0. HRMS (APPI): calcd. For CisH;sFOs™
274.1000, found: 274.1001.

2-(2,4°-Difluoro-[1,1’-biphenyl]-4-yl)propanoic acid (9c)

Me

F
O COOH
;e

A 25 mL flask with Teflon-coated magnetic stir bar was added tert-butyl 2-(2,4’-difluoro-[1,1°-
biphenyl]-4-yl)propanoate (63.6 mg, 0.20 mmol). The flask was evacuated and flushed with
nitrogen (3 cycles). Anhydrous DCM (10 mL) was added to dissolve the solid. The flask was
put in an ice bath and stirred at for a few minutes. Trifluoromethanesulfonic acid (0.50 mmol)
was added under N> atmosphere. Then the solution was allowed to stir at room temperature
and use TLC to confirm the completion of the reaction. The reaction mixture was subjected to
column chromatography (on silica gel) to afford the product.

White solid (52.1 mg, 75%). Rr= 0.6 (hexane/EA = 3/1). M.P.: 118.5-119.5 °C. 'H NMR (400
MHz, CDCls3) 6 7.52-7.48 (m, 2H), 7.39-7.35 (m, 1H), 7.19-7.10 (m, 4H), 3.79 (q, J = 7.2 Hz,
1H), 1.56 (d, J = 7.2 Hz, 3H); *°F NMR (376 MHz, CDCls) & -114.7, -117.9; 3C NMR (100
MHz, CDCl3) § 180.3, 162.4 (d, J = 245.7 Hz), 159.6 (d, J = 246.8 Hz), 141.0 (d, J = 7.6 Hz),
131.3 (d, J = 3.6 Hz), 130.7-130.5 (m), 127.1 (d, J = 13.5 Hz), 123.7 (d, J = 3.4 Hz), 115.41

(d, J = 21.4 Hz), 115.40 (d, J = 23.4 Hz), 44.8, 17.9. HRMS (APPI): calcd. For C1sH 1 F20, [M
— HJ": 261.0733, found: 261.0727.
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8. X-ray crystallography data of L17

Table S6 Crystal data and structure refinement for L17. (CCDC 2117109)

Identification code
Empirical formula

Formula weight
Temperature

Wavelength

Crystal system, space group

Unit cell dimensions

Volume

Z, Calculated density
Absorption coefficient

F(000)

Crystal size

Theta range for data collection
Limiting indices

Reflections collected / unique
Completeness to theta = 25.242
Absorption correction

Max. and min. transmission
Refinement method

Data / restraints / parameters
Goodness-of-fit on F/2

Final R indices [I>2sigma(1)]
R indices (all data)

Extinction coefficient

Largest diff. peak and hole

exp_6910
C35H48 NP
513.71

293(2) K
0.71073 A
Triclinic, P-1

a=10.6770(8) A  alpha =96.831(6) deg.

B = 11.8045(10) A

beta = 101.037(6) deg.

C=12.4452(9) A gamma=111.157(7) deg.

1405.1(2) A"3
2,1.214 Mg/m"3
0.123 mmA-1

560

0.3x0.29 X 0.27 mm
2.702 to 26.000 deg.

-13<=h<=13, -14<=k<=14, -15<=I<=14

11455 / 5514 [R(int) = 0.0225]
99.9 %

Semi-empirical from equivalents
1.00000 and 0.89425
Full-matrix least-squares on F2
5514/01/335

1.051

R1 =0.0450, wR2 = 0.1007

R1 =0.0624, wR2 = 0.1127

n/a

0.275 and -0.217 e.A"-3
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Table S7 Atomic coordinates ( x 1074) and equivalent isotropic displacement parameters
(A”2 x 10"3) for L17. U(eq) is defined as one third of the trace of the orthogonalized Uij

tensor.

X y z U(eq)
P(1) 4478(1) 6264(1) 6609(1) 28(1)
N(1) 2506(2) 5095(2) 8919(1) 39(1)
C(11) 3503(2) 6979(2) 5650(1) 28(1)
C(12) 4000(2) 8397(2) 5815(2) 32(1)
C(21) 3763(2) 6163(2) 7827(1) 30(1)
C@) 6369(2) 7316(2) 7141(2) 29(1)
C(13) 3080(2) 8753(2) 4918(2) 36(1)
C(28) 3215(2) 5017(2) 8110(1) 31(1)
C(2) 7001(2) 7539(2) 6134(2) 37(1)
C@17) 1974(2) 6446(2) 5715(2) 34(1)
C(29) 3409(2) 3852(2) 7716(1) 32(1)
C(16) 3534(2) 6465(2) 4458(1) 36(1)
C(22) 3406(2) 7008(2) 8537(1) 34(1)
C(18) 1064(2) 6809(2) 4824(2) 38(1)
C(6) 7029(2) 6546(2) 7788(2) 36(1)
C(27) 2613(2) 6295(2) 9187(2) 39(1)
C(15) 2631(2) 6832(2) 3571(2) 41(1)
C(19) 1586(2) 8218(2) 5017(2) 40(1)
C(9) 6774(2) 8563(2) 7933(2) 41(1)
C(5) 8613(2) 7224(2) 8172(2) 40(1)
C(@3) 8583(2) 8219(2) 6518(2) 46(1)
C(34) 4208(2) 3462(2) 8665(2) 43(1)
C(20) 1125(2) 6298(2) 3661(2) 47(1)
C(23) 3674(2) 8275(2) 8714(2) 44(1)
C4) 9202(2) 7441(2) 7156(2) 44(1)
C(14) 3157(2) 8244(2) 3760(2) 43(1)
C(30) 2089(2) 2764(2) 7022(2) 44(1)
C(8) 8365(2) 9242(2) 8301(2) 52(1)
C(31) 2384(2) 1641(2) 6626(2) 50(1)
C(33) 4455(2) 2319(2) 8241(2) 51(1)
C(26) 2084(2) 6802(2) 9972(2) 54(1)
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C(35) 1680(2) 4119(2) 9406(2) 57(1)
C(24) 3152(2) 8775(2) 9494(2) 54(1)
C(32) 3117(2) 1259(2) 7594(2) 52(1)
C(10) 8993(2) 8464(2) 8936(2) 51(1)
C(25) 2364(3) 8037(3) 10109(2) 60(1)
c(7) 8939(2) 9455(2) 7282(2) 57(1)

Table S8 Bond lengths [A] and angles [deg] for L17.

P(1)-C(11) 1.9023(17)
P(1)-C(21) 1.8203(17)
P(1)-C(1) 1.8822(18)
N(1)-C(28) 1.384(2)
N(1)-C(27) 1.374(2)
N(1)-C(35) 1.452(2)
C(11)-C(12) 1.536(2)
C(11)-C(17) 1.545(2)
C(11)-C(16) 1.545(2)
C(12)-H(12A) 0.9700
C(12)-H(12B) 0.9700
C(12)-C(13) 1.542(2)
C(21)-C(28) 1.385(2)
C(21)-C(22) 1.454(2)
C(1)-C(2) 1.540(2)
C(1)-C(6) 1.545(2)
C(1)-C(9) 1.535(2)
C(13)-H(13) 0.9800
C(13)-C(19) 1.524(3)
C(13)-C(14) 1.523(3)
C(28)-C(29) 1.503(2)
C(2)-H(2A) 0.9700
C(2)-H(2B) 0.9700
C(2)-C(3) 1.531(3)
C(17)-H(17A) 0.9700
C(17)-H(17B) 0.9700
C(17)-C(18) 1.535(2)
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C(29)-H(29)
C(29)-C(34)
C(29)-C(30)
C(16)-H(16A)
C(16)-H(16B)
C(16)-C(15)
C(22)-C(27)
C(22)-C(23)
C(18)-H(18)
C(18)-C(19)
C(18)-C(20)
C(6)-H(6A)
C(6)-H(6B)
C(6)-C(5)
C(27)-C(26)
C(15)-H(15)
C(15)-C(20)
C(15)-C(14)
C(19)-H(19A)
C(19)-H(19B)
C(9)-H(9A)
C(9)-H(9B)
C(9)-C(8)
C(5)-H(5)
C(5)-C(4)
C(5)-C(10)
C(3)-H@)
C(3)-C(4)
C(3)-C(7)
C(34)-H(34A)
C(34)-H(34B)
C(34)-C(33)
C(20)-H(20A)
C(20)-H(20B)
C(23)-H(23)
C(23)-C(24)
C(4)-H(4A)
C(4)-H(4B)

0.9800
1.537(2)
1.532(3)
0.9700
0.9700
1.531(2)
1.411(3)
1.399(3)
0.9800
1.523(3)
1.523(3)
0.9700
0.9700
1.533(3)
1.395(3)
0.9800
1.532(3)
1.526(3)
0.9700
0.9700
0.9700
0.9700
1.540(3)
0.9800
1.526(3)
1.518(3)
0.9800
1.523(3)
1.519(3)
0.9700
0.9700
1.520(3)
0.9700
0.9700
0.9300
1.382(3)
0.9700
0.9700

48

Supporting Information



C(14)-H(14A)
C(14)-H(14B)
C(30)-H(30A)
C(30)-H(30B)
C(30)-C(31)
C(8)-H(8)
C(8)-C(10)
C(8)-C(7)
C(31)-H(31A)
C(31)-H(31B)
C(31)-C(32)
C(33)-H(33A)
C(33)-H(33B)
C(33)-C(32)
C(26)-H(26)
C(26)-C(25)
C(35)-H(35A)
C(35)-H(35B)
C(35)-H(35C)
C(24)-H(24)
C(24)-C(25)
C(32)-H(32A)
C(32)-H(32B)
C(10)-H(10A)
C(10)-H(10B)
C(25)-H(25)
C(7)-H(7A)
C(7)-H(7B)

C(21)-P(1)-C(11)
C(21)-P(1)-C(1)
C(1)-P(1)-C(11)
C(28)-N(1)-C(35)
C(27)-N(1)-C(28)
C(27)-N(1)-C(35)
C(12)-C(11)-P(1)
C(12)-C(11)-C(17)
C(12)-C(11)-C(16)

0.9700
0.9700
0.9700
0.9700
1.518(3)
0.9800
1.527(3)
1.519(3)
0.9700
0.9700
1.513(3)
0.9700
0.9700
1.512(3)
0.9300
1.361(3)
0.9600
0.9600
0.9600
0.9300
1.389(3)
0.9700
0.9700
0.9700
0.9700
0.9300
0.9700
0.9700

106.24(7)
106.24(8)
111.12(8)
129.37(17)
108.92(15)
121.59(17)
120.03(12)
108.18(14)
108.33(14)
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C(17)-C(11)-P(1)
C(17)-C(11)-C(16)
C(16)-C(11)-P(1)
C(11)-C(12)-H(12A)
C(11)-C(12)-H(12B)
C(11)-C(12)-C(13)
H(12A)-C(12)-H(12B)
C(13)-C(12)-H(12A)
C(13)-C(12)-H(12B)
C(28)-C(21)-P(1)
C(28)-C(21)-C(22)
C(22)-C(21)-P(1)
C(2)-C(1)-P(1)
C(2)-C(1)-C(6)
C(6)-C(1)-P(1)
C(9)-C(1)-P(1)
C(9)-C(1)-C(2)
C(9)-C(1)-C(6)
C(12)-C(13)-H(13)
C(19)-C(13)-C(12)
C(19)-C(13)-H(13)
C(14)-C(13)-C(12)
C(14)-C(13)-H(13)
C(14)-C(13)-C(19)
N(1)-C(28)-C(21)
N(1)-C(28)-C(29)
C(21)-C(28)-C(29)
C(1)-C(2)-H(2A)
C(1)-C(2)-H(2B)
H(2A)-C(2)-H(2B)
C(3)-C(2)-C(1)
C(3)-C(2)-H(2A)
C(3)-C(2)-H(2B)
C(11)-C(17)-H(17A)
C(11)-C(17)-H(17B)
H(17A)-C(17)-H(17B)
C(18)-C(17)-C(11)
C(18)-C(17)-H(17A)

107.40(11)
107.32(14)
104.96(11)
109.6
109.6
110.48(14)
108.1
109.6
109.6
118.79(13)
106.29(15)
134.10(13)
108.67(12)
107.47(14)
104.47(12)
118.74(12)
109.53(15)
107.35(14)
109.3
109.26(15)
109.3
109.63(15)
109.3
110.12(16)
109.67(15)
121.95(15)
128.20(16)
109.5
109.5
108.0
110.93(15)
109.5
109.5
109.5
109.5
108.1
110.73(14)
109.5
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C(18)-C(17)-H(17B) 109.5
C(28)-C(29)-H(29) 105.4
C(28)-C(29)-C(34) 112.66(14)
C(28)-C(29)-C(30) 115.19(15)
C(34)-C(29)-H(29) 105.4
C(30)-C(29)-H(29) 105.4
C(30)-C(29)-C(34) 111.89(15)
C(11)-C(16)-H(16A) 109.4
C(11)-C(16)-H(16B) 109.4
H(16A)-C(16)-H(16B) 108.0
C(15)-C(16)-C(11) 111.21(14)
C(15)-C(16)-H(16A) 109.4
C(15)-C(16)-H(16B) 109.4
C(27)-C(22)-C(21) 106.51(16)
C(23)-C(22)-C(21) 136.07(18)
C(23)-C(22)-C(27) 117.41(17)
C(17)-C(18)-H(18) 109.3
C(19)-C(18)-C(17) 109.24(15)
C(19)-C(18)-H(18) 109.3
C(20)-C(18)-C(17) 110.04(15)
C(20)-C(18)-H(18) 109.3
C(20)-C(18)-C(19) 109.61(16)
C(1)-C(6)-H(6A) 109.4
C(1)-C(6)-H(6B) 109.4
H(6A)-C(6)-H(6B) 108.0
C(5)-C(6)-C(1) 111.01(15)
C(5)-C(6)-H(6A) 109.4
C(5)-C(6)-H(6B) 109.4
N(1)-C(27)-C(22) 108.57(16)
N(1)-C(27)-C(26) 128.7(2)
C(26)-C(27)-C(22) 122.7(2)
C(16)-C(15)-H(15) 109.5
C(16)-C(15)-C(20) 109.39(16)
C(20)-C(15)-H(15) 109.5
C(14)-C(15)-C(16) 109.54(16)
C(14)-C(15)-H(15) 109.5
C(14)-C(15)-C(20) 109.44(16)
C(13)-C(19)-H(19A) 109.8
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C(13)-C(19)-H(19B)
C(18)-C(19)-C(13)
C(18)-C(19)-H(19A)
C(18)-C(19)-H(19B)
H(19A)-C(19)-H(19B)
C(1)-C(9)-H(9A)
C(1)-C(9)-H(9B)
C(1)-C(9)-C(8)
H(9A)-C(9)-H(9B)
C(8)-C(9)-H(9A)
C(8)-C(9)-H(9B)
C(6)-C(5)-H(5)
C(4)-C(5)-C(6)
C(4)-C(5)-H(5)
C(10)-C(5)-C(6)
C(10)-C(5)-H(5)
C(10)-C(5)-C(4)
C(2)-C(3)-H(3)
C(4)-C(3)-C(2)
C(4)-C(3)-H(3)
C(7)-C(3)-C(2)
C(7)-C(3)-H(3)
C(7)-C(3)-C(4)
C(29)-C(34)-H(34A)
C(29)-C(34)-H(34B)
H(34A)-C(34)-H(34B)
C(33)-C(34)-C(29)
C(33)-C(34)-H(34A)
C(33)-C(34)-H(34B)
C(18)-C(20)-C(15)
C(18)-C(20)-H(20A)
C(18)-C(20)-H(20B)
C(15)-C(20)-H(20A)
C(15)-C(20)-H(20B)
H(20A)-C(20)-H(20B)
C(22)-C(23)-H(23)
C(24)-C(23)-C(22)
C(24)-C(23)-H(23)

109.8
109.37(15)
109.8
109.8
108.2
109.7
109.7
109.88(15)
108.2
109.7
109.7
109.4
109.56(15)
109.4
109.70(16)
109.4
109.36(18)
109.6
109.70(16)
109.6
108.91(17)
109.6
109.40(17)
109.2
109.2
107.9
111.87(16)
109.2
109.2
109.20(15)
109.8
109.8
109.8
109.8
108.3
120.1
119.8(2)
120.1
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C(5)-C(4)-H(4A)
C(5)-C(4)-H(4B)
C(3)-C(4)-C(5)
C(3)-C(4)-H(4A)
C(3)-C(4)-H(4B)
H(4A)-C(4)-H(4B)
C(13)-C(14)-C(15)
C(13)-C(14)-H(14A)
C(13)-C(14)-H(14B)
C(15)-C(14)-H(14A)
C(15)-C(14)-H(14B)
H(14A)-C(14)-H(14B)
C(29)-C(30)-H(30A)
C(29)-C(30)-H(30B)
H(30A)-C(30)-H(30B)
C(31)-C(30)-C(29)
C(31)-C(30)-H(30A)
C(31)-C(30)-H(30B)
C(9)-C(8)-H(8)
C(10)-C(8)-C(9)
C(10)-C(8)-H(8)
C(7)-C(8)-C(9)
C(7)-C(8)-H(8)
C(7)-C(8)-C(10)
C(30)-C(31)-H(31A)
C(30)-C(31)-H(31B)
H(31A)-C(31)-H(31B)
C(32)-C(31)-C(30)
C(32)-C(31)-H(31A)
C(32)-C(31)-H(31B)
C(34)-C(33)-H(33A)
C(34)-C(33)-H(33B)
H(33A)-C(33)-H(33B)
C(32)-C(33)-C(34)
C(32)-C(33)-H(33A)
C(32)-C(33)-H(33B)
C(27)-C(26)-H(26)
C(25)-C(26)-C(27)

109.8
109.8
109.40(15)
109.8
109.8
108.2
109.27(15)
109.8
109.8
109.8
109.8
108.3
109.3
109.3
107.9
111.78(16)
109.3
109.3
109.2
109.75(18)
109.2
109.91(17)
109.2
109.46(17)
109.3
109.3
108.0
111.50(17)
109.3
109.3
109.3
109.3
107.9
111.66(17)
109.3
109.3
121.1
117.7(2)
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C(25)-C(26)-H(26)
N(1)-C(35)-H(35A)
N(1)-C(35)-H(35B)
N(1)-C(35)-H(35C)
H(35A)-C(35)-H(35B)
H(35A)-C(35)-H(35C)
H(35B)-C(35)-H(35C)
C(23)-C(24)-H(24)
C(23)-C(24)-C(25)
C(25)-C(24)-H(24)
C(31)-C(32)-H(32A)
C(31)-C(32)-H(32B)
C(33)-C(32)-C(31)
C(33)-C(32)-H(32A)
C(33)-C(32)-H(32B)
H(32A)-C(32)-H(32B)
C(5)-C(10)-C(8)
C(5)-C(10)-H(10A)
C(5)-C(10)-H(10B)
C(8)-C(10)-H(10A)
C(8)-C(10)-H(10B)
H(L0A)-C(10)-H(10B)
C(26)-C(25)-C(24)
C(26)-C(25)-H(25)
C(24)-C(25)-H(25)
C(3)-C(7)-H(7A)
C(3)-C(7)-H(7B)
C(8)-C(7)-C(3)
C(8)-C(7)-H(7A)
C(8)-C(7)-H(7B)
H(7A)-C(7)-H(7B)

121.1
109.5
109.5
109.5
109.5
109.5
109.5
119.5
120.9(2)
119.5
109.5
109.5
110.91(17)
109.5
109.5
108.0
109.04(16)
109.9
109.9
109.9
109.9
108.3
121.5(2)
119.3
119.3
109.7
109.7
109.98(17)
109.7
109.7
108.2
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Symmetry transformations used to generate equivalent atoms:
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Fig. S3 ORTEP drawing of L17 (50% probability for the thermal ellipsoid).
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9. Computational Details

All density functional theory (DFT) calculations were performed using the Gaussian 16
software.” The B3PW918 functional has been used in this study. This hybrid functional has
been shown to perform well in modelling a range of reactions involving transition metals.’
Geometry optimizations of all the minima and transition states were fully optimized at the
B3PW91-D3(BJ) level of theory, with the SDD® pseudopotential for Pd and K and the 6-
31G(d) for other atoms in toluene solvent employing the Solvation Model Based on Density
(SMD)™. Dispersion corrections according to Grimmes’s DFT-D3 scheme!? including Becke—
Johnson damping was employed!®.  Vibrational frequencies were computed at the same level
of theory to evaluate its zero-point vibrational energy and thermal corrections at 383.15K, and
to check whether each optimized structure is an energy minimum or a transition state. Intrinsic
reaction coordinates (IRC) calculations were performed to confirm whether the located
transition state connect the correct reactant and product.!* On the basis of the optimized
structures, the single point energies were calculated at the B3PW91-D3(BJ)/Def2-TZVP®
level and solvation energy corrections were calculated using the SMD model with Toluene as
the solvent. For the rotational energy barrier study, geometries of the complexes were
optimized at various fixed indole-PR, dihedral angles, using relaxed dihedral scans at the
SMD(toluene)/B3PW91/6-31G* level in 30° increments and the rotation was performed from
0° to 360°. The reported Gibbs free energies were corrected using the quasi-harmonic model?®
with a cut-off frequency of 100 cm™. The Gibbs free energies were further corrected to standard
state from 1 atm to 1 mol/L, a correction of RTLn(cy/cg) (1.89 kcal/mol) is added to energies of
all species. Cs is the standard molar concentration in solution (1 mol/L), cg is the standard molar
concentration in the gas phase (0.0446 mol/L), and R is the gas constant. Conformational
searches are conducted to ensure that the most stable conformers are located. The images of

computed species were generated using CYLView.!’
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Table S9 Table of energies of minimum energy structures®

Supporting Information

Imaginary
Structure ZPE tcH E caled H G qh-G frequency
(em™)
TA 0.974468 1.062675 -3012.07704510 -3011.01437010 -3011.24193310 -3011.21956910
7B-TS-C1 1.085657 1.196051 -4664.81866110 -4663.62261010 -4663.89859210 -4663.87090710 -225.07
7C-TS-Otf 1.085354 1.195682 -4664.83348410 -4663.63780210 -4663.91268010 -4663.88513210 -172.65
7D 0.597107 0.665525 -3222.79959110 -3222.13406610 -3222.32395310 -3222.30454010
7E-TS-Cl1 0.596568 0.664282 -3222.78685710 -3222.12257510 -3222.31283610 -3222.29279010 -95.17
7F 0.597091 0.665545 -3222.79775410 -3222.13220910 -3222.32074910 -3222.30211410
7G-TS-Otf 0.595802 0.663535 -3222.77037610 -3222.10684110 -3222.29117110 -3222.27490210 -339.48
8A 0.773763 0.829488 -1887.04797010 -1886.21848210 -1886.36895410 -1886.35892010
8B 0.885238 0.964288 -3539.83233410 -3538.86804610 -3539.07185310 -3539.05452110
8C-TS 0.884643 0.963037 -3539.81639510 -3538.85335810 -3539.05706410 -3539.03929710 -120.06
8D 0.887689 0.966349 -3539.85739910 -3538.89105010 -3539.09293610 -3539.07694810
8E 1.038819 1.130671 -3557.46499310 -3556.33432210 -3556.56446710 -3556.54474310
8F-TS 1.036701 1.128224 -3557.44169410 -3556.31347010 -3556.54434810 -3556.52372510 -360.40
8G 1.039295 1.131279 -3557.49163910 -3556.36036010 -3556.59196410 -3556.57129510
8H 0.885405 0.964422 -3539.83451810 -3538.87009610 -3539.07427010 -3539.05650410
8I-TS 0.883951 0.962424 -3539.81147910 -3538.84905510 -3539.05136110 -3539.03428510 -164.47
8J 0.886216 0.965241 -3539.83495810 -3538.86971710 -3539.07474410 -3539.05675010
8K 1.010779 1.092344 -3056.15034110 -3055.05799710 -3055.26164110 -3055.24725710
8L-TS 1.007641 1.08904 -3056.12631610 -3055.03727610 -3055.24361110 -3055.22715010 -344.23
M 1.010389 1.092124 -3056.17650370 -3055.08437970 -3055.29065870 -3055.27444470
8N 1.039386 1.131199 -3557.42747810 -3556.29627910 -3556.52579310 -3556.50646210
80O-TS 1.035525 1.127608 -3557.39768810 -3556.27008010 -3556.50441810 -3556.48247610 -140.19
8P 1.038596 1.13097 -3557.48581010 -3556.35484010 -3556.58983310 -3556.56739510
8Q 1.039033 1.13093 -3557.46781152 -3556.33688152 -3556.56691552 -3556.54728452
8R-TS 1.037152 1.128697 -3557.42861510 -3556.29991810 -3556.53196310 -3556.51065010 -293.47
8S 1.038738 1.130904 -3557.48616310 -3556.35525910 -3556.58959010 -3556.56745810
(KCl)4 0.005088 0.027124 -4240.77074210 -4240.74361810 -4240.82834110 -4240.82600210
KOTf 0.028611 0.043311 -1561.49609110 -1561.45278010 -1561.51800510 -1561.51590310
Sl 0.110654 0.132468 -1652.73603310 -1652.60356510 -1652.68428910 -1652.68101310
S2 0.150761 0.168839 -1077.73688910 -1077.56805010 -1077.63895610 -1077.63774010
PPh-1 0.486576 0.531467 -1570.01889910 -1569.48743210 -1569.62062810 -1569.61029710
PPh-2 0.486509 0.531542 -1570.01993210 -1569.48839010 -1569.62292310 -1569.61183310

57




Supporting Information

PPh-3 0.486972 0.531871 -1570.01744710 -1569.48557610 -1569.61796510 -1569.60812010
PPh-4 0.487189 0.532046 -1570.01528010 -1569.48323410 -1569.61613410 -1569.60602210
PPh-5 0.486909 0.531982 -1570.01571010 -1569.48372810 -1569.61917510 -1569.60769110
PPh-6 0.487081 0.531841 -1570.01710510 -1569.48526410 -1569.61673310 -1569.60754610
PPh-7 0.487149 0.531836 -1570.01657110 -1569.48473510 -1569.61534710 -1569.60660710
PPh-8 0.486987 0.531894 -1570.01634610 -1569.48445210 -1569.61822510 -1569.60765910
PPh-9 0.486916 0.531937 -1570.01552810 -1569.48359110 -1569.61884710 -1569.60753910
PPh-10 0.487066 0.531935 -1570.01649510 -1569.48456010 -1569.61730210 -1569.60733910
PPh-11 0.48671 0.531694 -1570.01875710 -1569.48706310 -1569.62070510 -1569.61019810
PPh-12 0.486539 0.531506 -1570.02045510 -1569.48894910 -1569.62289810 -1569.61206210
PiPr-1 0.493865 0.536673 -1343.79295710 -1343.25628410 -1343.38234310 -1343.37466610
PiPr-2 0.494602 0.537294 -1343.78358310 -1343.24628910 -1343.37109610 -1343.36442810
PiPr-3 0.495535 0.537898 -1343.77371010 -1343.23581210 -1343.35870310 -1343.35274110
PiPr-4 0.494906 0.537808 -1343.77270210 -1343.23489410 -1343.36038110 -1343.35355310
PiPr-5 0.494726 0.537474 -1343.77626510 -1343.23879110 -1343.36407610 -1343.35739510
PiPr-6 0.494654 0.537273 -1343.77620510 -1343.23893210 -1343.36247210 -1343.35662910
PiPr-7 0.494815 0.537277 -1343.77518110 -1343.23790410 -1343.36097110 -1343.35516610
PiPr-8 0.494728 0.537407 -1343.77681510 -1343.23940810 -1343.36326510 -1343.35733110
PiPr-9 0.495013 0.537859 -1343.77394710 -1343.23608810 -1343.36290210 -1343.35526810
PiPr-10 0.495221 0.537686 -1343.77862810 -1343.24094210 -1343.36522910 -1343.35843710
PiPr-11 0.494365 0.537119 -1343.79165310 -1343.25453410 -1343.37934110 -1343.37255810
PiPr-12 0.494039 0.536828 -1343.79622510 -1343.25939710 -1343.38459910 -1343.37739810

“Zero-point correction(ZPE), thermal correction to enthalpy (tcH), energies€, enthalpies (H), Gibbs free energies
(G) (in Hartree), and quasi-harmonic corrected Gibbs free energy of the structures calculated at the B3PW91-
D3(BJ)/Def2-TZVP-SMD(toluene)//B3PW91-D3(BJ)/6-31G(d)-SDD(Pd,K)-SMD(toluene) level of theory.
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Fig. S4 Free energy profiles calculated for the chemoselective Pd(LL13): cross-coupling
reaction of 4-chlorophenyltriflate.
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Fig. S5 Free energy profiles calculated for the chemoselective Pd(L.13) cross-coupling reaction
of 4-chlorophenyltriflate.
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Fig. S6 Relative energy of SelectPhos (L15) and PhSelectPhos (L.13) with different dihedral
angles (PR»-indole) in constrained-relaxation dihedral scans.
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A preliminary investigation of the possible pathways for the reductive elimination step was
also attempted (Figure S7). The calculated results suggested that the C-bound Pd-enolate (8F-
TS) with an energy barrier of 13.2 kcal mol™! may be a more facial pathway than the O-bound
(80-TS, 15.1 kcal mol™) and n-bound Pd-enolate (8R-TS, 23.0 kcal mol'!) pathway for this

a-arylation reaction.
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Fig. S7 Free energy profiles calculated for the chemoselective Pd-L17 cross-coupling reaction

of different reductive elimination mode.

61



Cartesian Coordinates of Minimum Energy Calculated Structures
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Multiplicity: 1

-1.66893200
-2.48691400
-2.12620300
-3.68982800
-3.45029000
-4.12617700
-3.69475900
-2.89048000
-1.21086600
-0.59927100
-3.78966800
-4.22378800
-2.70489700
-2.74943900
-3.32697800
-1.82353300
-1.68144000
-5.64184400
-5.84590300
-6.18493800
-4.32707400
-4.10846000
-3.79743700
-1.06420000
-0.33898200
-5.82930800
-6.18895500
-6.36546400
-4.52686600
-5.07715500
-5.25010900
-3.92599200
-6.16228300

-0.13996300
0.96906800
2.36406800
1.89534600
0.72217600

-0.57749800

-1.28439700
2.90369100
3.19263000
2.78539200

-1.13549300

-0.50224600

-1.11534600
4.22591500
4.61989500
5.01981300
6.05095900

-0.61113500

-0.23786400
0.04486400

-2.55781900

-2.94159200

-3.20826900
4.50803200
5.14869700

-2.61830500

-3.65263100

-2.04380000
2.09605500
3.03604500
1.29018700
2.13688200

-2.04130300

62

1.49248100
0.32536400
0.22067700

-1.34648900
-0.65055500
-0.95599100
-0.24184500
-0.84163400
0.88529300
1.68976600
-2.35025200
-3.13454100
-2.49427900
-1.27014700
-2.10153700
-0.60248500
-0.91504300
-0.68852700
0.32124700
-1.38134100
-2.49400400
-3.49895900
-1.78514900
0.46512000
0.95751900
-2.21507100
-2.28828500
-2.98585000
-2.50678400
-2.40071200
-2.59806300
-3.42309100
-0.83845500
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-7.24552200
-5.70071500
-2.85888700
-2.40857500
-4.17401200
-3.27213200
-1.37506300
-5.03404900
-4.51459500
-4.58851300
-2.91491900
-6.05404500
-5.26008800
-1.64572800
-0.94290100
-2.22771300
-0.84364700
-0.48151100
-2.10606400
-2.78480300
-1.41705000
-0.31110100
-2.56102100
-1.32898200
0.50001900
2.35140500
2.11060900
4.03981700
2.64383600
1.10785200
2.54254200
4.16429100
5.18708900
245158800
3.07006900
1.01861900
0.24191600
1.88563600

-2.06683200
-2.66889500
-0.36820100
-1.01883300
0.10173300
-1.23088100
-1.35616800
-0.09646000
0.63520600
-0.77014800
-1.74343100
0.27694200
-0.92556900
-1.79154600
-1.90197900
-2.93515300
-3.12888200
-1.01882700
-4.16929500
-2.86479300
-4.27107600
-3.19204900
-5.05088700
-5.23189500
0.49189100
0.92796600
0.10015000
0.46287400
2.67851700
0.53723300
-1.15320800
-0.18001600
0.72229700
3.64646900
3.07835500
-0.46985000
1.63939800
-1.48824000

63

-0.66409300
-0.06235300
2.86660200
4.02423200
2.81795100
5.09556300
4.07758500
3.89732100
1.93575600
5.03349300
5.98519000
3.84986800
5.87389300
0.68126400
-0.52737100
1.23788700
-1.17289500
-0.95755900
0.59738000
2.16713600
-0.60954800
-2.11686800
1.04228500
-1.11010400
1.70150600
0.50594800
-1.09147200
1.06835700
0.03821700
-2.03778700
-1.50674500
2.30414500
0.30844800
1.03105600
-1.23263500
-3.03398500
-2.10352800
-2.68534200
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3.43746300
5.41780200
3.26573600
6.43724600
5.09714800
2.69770200
2.09943000
3.29843500
3.20601600
0.13219200
0.25561300
-0.65223300
2.11171700
3.81029600
4.69647700
2.66899500
6.55412700
5.50559400
7.32395700
3.11588200
2.55009200
3.61787800
0.08517900
-0.70195000
-1.32205000
1.19251500
2.36749000
2.91246700
4.43855300
5.22971700
5.59883700
1.81419700
2.25631500
3.59381000
7.53192500
3.29348000
-1.40614200
6.48498000

-2.09839700
-0.57963600
-0.37636000
0.32218200
1.22853700
4.99070900
3.33574600
4.42591900
2.33495100
-0.37537600
2.40369100
1.72706600
-2.64639100
-1.52234500
-2.55914500
-3.27476100
-0.33232500
-1.08390000
0.52074600
5.38362300
5.73326400
4.72807300
-1.13857700
0.73642200
2.57940600
-2.88018900
-3.51142700
-2.47220000
-3.17883200
-1.68063000
-3.36264000
-2.88019200
-3.93755000
-4.07564000
-0.64431700
6.43428800
0.83574200
-3.71557300

64

-0.76875300
2.76764600
2.88580500
0.77035500

-0.64858200
0.76371700
2.01252800

-1.50475400

-2.01265800

-4.11014300

-1.33502500

-3.16235300

-3.51856400
0.07924900

-1.51970000

-0.13904000
1.99943800
3.72648500
0.17372000

-0.50782800

1.54392800

-2.49901700

-4.88133900

-4.15852300

-3.21546400

-4.06133400

-2.90875200

-4.24744300

-2.38709600

-1.90326400

-0.58271200
0.42199100

-0.91130200
0.77668100
2.35717000

-0.72264100

-4.98062300

-1.12587900
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5.95863200
4.84901700
3.05382100
3.89029300
5.50875100
4.56039300

Multiplicity: 1

-1.53496000
-3.20333100
3.33442100
-3.67511700
-5.31232800
-4.23706800
-4.27059300
-3.36706700
-5.00560700
-3.09706200
-2.07150100
3.75851900
-4.13949400
-4.99135400
-3.24730500
4.42239700
5.10704500
4.61467900
2.67333900
2.03928400
-5.78122600
-6.80673600
-5.18804800
-5.76373400
-5.43313500
-5.44191300
-6.40068400
2.40945900
-4.04456800

-2.70057400
-4.54217000
-4.93329700
-3.44003100
-5.09289100
-5.24695300

-1.92257700
-1.51873500
-0.87773400
-2.07982700
-0.80263900
-0.75429600
-0.02026400
-0.34076900
-1.63067900
-2.90450200
-3.24828400
-1.48319000
1.50651600
1.92442400
1.72776000
-0.34685400
0.32444200
-0.64504500
-2.04611200
-2.76707300
-2.00586300
-1.66710400
-2.82939800
-3.14082200
-0.42665300
-1.51830200
-0.14526300
-1.67535200
2.16697400

65

0.21720500
0.03826900
1.19763700
1.62346900
0.72094200
-0.75660300

-0.63155400
-0.08328900
1.55125800
1.15957500
0.26929300
-0.60905200
-1.91380300
-2.43647600
1.33032400
2.13329800
2.02860500
-1.16057300
-1.77627900
-1.22408800
-1.18128900
0.88380400
1.39071500
-0.46558200
-0.49027900
-0.99622000
2.42832300
2.54390700
3.37943700
4.24718000
-2.83597900
-2.94454100
-2.40407200
0.84640000
-3.15116300
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-4.00200400
-3.10183000
-3.85777000
-3.42215500
-5.20624100
-5.09578200
-6.15012800
-6.56775100
-7.37065100
-6.46831200
-6.84008200
-5.28813900
-6.12856300
-4.37352200
3.16416700
3.94719300
1.57227000
-1.71164900
-0.59182200
-2.92900700
-0.67810800
0.34227600
-3.01674800
-3.80659200
-1.89058400
0.19835600
-3.96646000
-1.96228800
-1.26589200
-0.85797800
-1.35866400
-0.54801700
-0.79994600
-1.05282500
-1.66956800
-0.64377800
-0.21806300
-1.12872100

3.25829100
1.86061700
-3.26600600
-3.90386900
1.76520500
2.23439100
2.14053900
-0.09246400
-0.73206900
0.78171700
0.25782000
0.24548000
-0.03529000
-0.12132800
-0.63453300
-1.71988800
-3.17921400
-3.71079300
-4.53880500
-4.26567900
-5.89618900
-4.11819500
-5.62249000
-3.62962700
-6.43933800
-6.52997000
-6.04510500
-7.49944900
-1.18679100
0.15442800
-1.93455500
0.72965900
0.74330100
-1.35233700
-2.97353600
-0.02207300
1.76311200
-1.94512200

66

-3.04268900
-3.62457600
3.23873000
4.00323700
-4.05907800
-5.04494800
-3.63498700
0.18912100
-0.19686900
-0.45011300
1.18836500
-4.20094600
-4.84836600
-4.68871300
2.59318300
-2.20227100
1.90064400
-1.00952800
-0.88363400
-1.42211000
-1.18718300
-0.52214200
-1.72242000
-1.49816300
-1.60900500
-1.08040900
-2.04062600
-1.83819100
-2.29134800
-2.36520500
-3.47058400
-3.59350100
-1.45414700
-4.70082900
-3.42950700
-4.76613500
-3.63730900
-5.60875300
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-0.39553600
0.34278700
0.37908600

-1.09514800

1.78083600
0.63865600

-2.28820900

-1.36185100
2.07294800
2.59443000
0.95665400
0.45923200

-3.24103000

-2.61144200

-2.65942800

-0.45446000
3.13162800

1.47976100
3.67069000
2.40339400
1.13594400
1.03468300
0.63951600
0.15355300

-4.51556800

-1.90113800

-3.86330200

-3.37699500
0.42246200
0.07758300

-0.99982400
3.93801400
3.34964500
4.30341600
0.98522300

1.37903200
0.49732100
-5.25148300

0.42778400
-1.30930600
0.91334200
1.94128000
1.78054000
1.18678200
1.61215400
3.11411800
1.42956200
2.71393800
0.09234200
2.44374300
2.61965100
0.59300900
3.52022900
3.87553000
2.02840500
0.66597400
3.29524900
2.97452200
0.25699000
-0.89462200
2.60933600
3.28647100
2.61586000
-0.19649400
0.60166200
4.65950000
3.23618800
5.19091600
4.08188400
2.96067800
1.73941900
4.01055300
1.51700600
-0.60296900
3.58884800
3.37897100
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-5.72372700
0.66037100
1.28388500
1.04398100
0.48059700
3.08298800
1.78943000
0.34365900
-0.84497200
1.13022500
3.89260300
3.67372600
1.50870600
2.69390900
0.63586400
-0.57116000
-1.51940300
-1.33750000
0.46022900
2.16597600
5.26521500
3.44300200
5.04426500
3.05906400
2.08102800
2.91561900
3.29070500
0.11322000
-0.68806000
0.02411200
-1.99352900
-0.86660800
-2.54363500
0.97944900
5.84144800
5.88386100
5.49374400
1.84462400
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-4.80639700
-4.12719400
-3.98398900
-2.68530400
-4.03561600
-0.73820400
0.50444300
1.13845000
-1.36185800
-1.85834300
0.09128200
4.78174200
1.11841400
-5.78383400
1.48059900
2.01031200
0.62089500
-0.29567800
0.92052800
1.41676000
-0.18959700
5.68200600
7.02828600
6.73243400
7.79660500
7.88038500
9.13693000
7.86405600
7.26864100

Multiplicity: 1

-1.28598700
-2.31631200
-2.53272100
-3.82887000
-3.13789900
-3.29683500

1.59778200
-0.19146800
4.39056700
5.45189800
5.05183700
5.91138400
4.98979300
5.79901800
3.12579100
4.76325800
4.66428600
3.40871200
1.64622400
1.57126900
6.75882700
5.13169300
5.98105200
4.81349500
3.94579400
6.38032900
6.72559200
-0.01056100
-0.84857500
-2.23342900
0.00939800
-0.83558100
-1.22705700
0.39503400
-1.66619400

0.41949800
1.22514000
0.73137400
2.55970800
2.33838000
3.15052700

68

2.98327600
3.98215600
-0.75937300
-0.16519000
0.89297000
0.17251200
1.01399000
-0.89357100
-2.38431300
-1.99606100
-2.89086900
-1.38394600
6.91242000
3.45826900
-0.48593700
-0.90928700
-2.32092800
-3.90698900
-2.96517400
-2.96209000
-2.32424800
-1.13638100
-1.47901400
-1.79138300
-2.35718900
0.17542000
-0.00368700
0.67719700
1.00916700

-0.77240600
0.44868800
1.78502500
1.45078300
0.27741000

-0.97090000

Supporting Information
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-2.51890900
-3.46774100
-2.02340100
-1.33589300
-3.02288500
-3.80104900
-2.07438700
-3.87475700
-4.57643600
-3.33855300
-3.63351500
-4.62752800
-4.77428600
-5.47197200
-2.99603200
-2.80619900
-2.15860600
-2.42686900
-2.03142400
-4.30639800
-4.26278700
-5.12539700
-4.76330100
-5.53182600
-5.25808000
-4.26251700
-4.61593800
-5.57799800
-3.85276800
-2.47304200
-3.55914200
-2.34998600
-4.49921500
-3.65928000
-3.29642300
-1.52699200
-4.37027000
-5.32820400

2.77620200
1.60562700
-0.34201900
-1.04700800
4.65628200
5.12973700
4.81243800
1.45594200
2.14334900
0.39252600
0.24829800
2.90078700
1.82301600
3.27225400
5.32491300
6.40021400
4.91240900
-0.50006400
-1.32895600
5.08885000
5.55149700
5.58542300
3.62357500
3.24285300
3.95804300
4.47575400
3.59694200
3.44486300
3.11912100
0.06706400
-0.75773400
0.54919900
-1.09871300
-1.13884300
0.20682000
1.20414900
-0.61803400
-1.74841100

69

-1.64610100
2.39002400
2.52658700
2.06963200
-0.81408100
-0.20359300
-0.28854500
3.71857300
4.18200800
4.43617900
5.47210600
-1.70484700
-1.83045700
-1.10860200
-2.18763300
-2.07815800
-2.76898500
3.84394200
4.42337400
-2.94021200
-3.93434800
-2.39824600
1.74564600
2.42307100
0.83589500
2.21951700
-3.06557600
-3.57057700
-3.69503300
-2.12439400
-1.80029000
-3.43075000
-2.76613800
-0.79159100
-4.39799900
-3.69740300
-4.07084500
-2.49906700

Supporting Information
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-3.19264300
-5.10302100
-0.13170800
0.01597300
0.68103700
0.92339200
-0.56408400
1.57947500
0.59918400
1.69643100
1.02217700
2.19299500
2.39876600
0.07225400
1.91622600
2.36757800
3.32569300
1.91755600
1.46144700
3.43642900
3.35382300
4.33660400
1.16940300
2.61909100
2.00950500
0.25129100
3.21025200
4.69722600
4.39887300
2.55120400
5.37259800
4.31524500
1.13861400
0.59153200
2.58088900
3.18213300
1.34274800
-0.16617600

0.59328600
-0.88660600
1.63091500
2.93051100
1.19471600
3.80279700
3.25328800
2.06882600
0.16935200
3.38093200
4.81297600
1.72609900
4.06367100
-1.30201600
-0.35387200
1.39255900
-1.26901700
-0.83974000
2.34836400
2.11417500
-1.42247900
-1.84315400
-1.96337400
-0.12215300
3.63222200
2.23080000
3.46586600
1.59569300
-2.10755100
-0.99958600
-2.54693500
-1.73822700
-2.37440700
-2.50451500
-0.53202700
0.76173000
4.79940800
1.25710300

70

-5.40869900
-4.82703700
-1.50172300
-1.01804200
-2.56136600
-1.61889000
-0.16092500
-3.16285400
-2.91525900
-2.69677300
-1.23260900
-3.99197600
-3.16743200
-0.11897900
1.03926900
1.07702200
0.31520200
2.79935100
1.66642800
0.54900300
-1.07895200
1.09215900
3.17260900
3.77383000
1.43719900
2.35609700
0.77537400
-0.07135300
-1.68869900
-1.67787400
0.47831500
2.17282000
4.50260700
242728200
5.10496800
3.48773100
1.81519300
2.58022300

Supporting Information
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-0.41607100
3.99658400
4.55945200
5.93318200
4.95270500
5.40988600
4.41283800
6.15298000
1.84322500
0.55078200
3.12306800
1.75399500
0.11862200

-1.36380800
3.61409100
5.03713100
3.96049600
6.16663000
5.71236300
7.14533100
4.06475900
5.10474000
6.17962800
6.21819300
1.81005400

-0.42488100
8.02863800
6.95697500
7.41023100
6.37459200
5.96708700
8.27275400
7.67468400

-0.52807900
0.50878900

-0.64064000
1.52905900
0.46321900

3.38657800
4.59002900
0.51651100
1.78901600
2.04082800
-2.67406800
-2.22114700
-2.99550700
-1.65825100
-3.24477600
0.03260300
5.78377400
4.65699600
3.30079000
4.98661200
4.30397400
5.37984000
2.85311800
1.38891200
1.07850600
1.81304700
3.12504800
1.32708200
-3.22296400
-1.97190000
5.54651400
1.24856200
-0.00423100
1.54015100
1.67460200
0.25096200
1.00503900
2.60867200
-2.84767500
-3.60321800
-2.77270800
-4.13442400
-3.88312000

71

2.74159800
0.32184100
-0.12670000
0.82815900
-1.52023600
-0.91016700
-2.76826100
1.08745000
5.47035700
4.78134600
5.85911700
1.61125000
2.46372600
3.26439600
-0.62596300
0.18906800
1.07730700
0.96356000
1.82521600
0.22660200
-2.11852700
-1.58476000
-2.08740000
-1.38553200
6.51048800
2.77172800
0.85524100
0.22628000
-1.20627500
-3.11010200
-2.15111100
-1.62316000
-1.20148300
-1.23351400
-0.62253700
-2.63856000
-1.44055700
0.42492100

Supporting Information
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0.38083300
-1.48599300
2.33464200
1.46454000
0.35718700
2.72646000
-4.16794200
-4.10391000
-2.40507000
-5.00113000
-4.41614200
-2.48910900
-1.50839000
-2.28999700

Multiplicity: 1

-1.17202800
-4.84672800
-3.42011900
-3.68716700
-3.44122100
-2.35885900
-4.70514600
-2.78927500
-1.22070000
-0.07803600
-5.59805900
-6.57593600
-2.23551200
-3.04912700
0.98978500
1.10535000
-5.18379400
-5.85377600
-3.02703500
-2.04543800
-0.18940800

-3.28319300
-2.26277200
-4.70654400
-3.95177800
-3.16438200
-4.60211100
-2.14121600
-3.47289900
-4.02623500
-3.87877900
-3.99379900
-5.48324100
-3.46110900
-3.33486500

-0.60004300
-0.36647000
-2.08224500
0.18352100
1.64828500
1.70439600
-1.74147600
-0.84509000
-1.35535400
-1.70685500
-2.70282500
-2.43101200
-2.21893100
-2.47181700
-2.38655200
-2.38087600
-4.02994000
-4.80264100
-3.42835200
-3.71054500
-1.02026100

72

-3.41307700
-3.08758500
-0.99264500
-2.80569500
-4.49220800
-3.83233900
1.28409500
1.19357800
0.70490300
0.29252600
2.38094200
0.61506800
1.72346100
-0.64924700

0.47232200
-1.04208400
-0.64244900
-0.53592800
-0.36928600
-0.14032400
-1.13417900
-0.25324800
2.13945200
-0.49754300
-1.61196000
-1.99859000
2.56487200
1.89331200
0.09641100
1.17597000
-1.58740600
-1.95475500
-0.63090700
-0.26261900
3.02884800

Supporting Information
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0.57942400
-4.13471500
-5.22286100
-3.96093900
-2.20712100
-3.00237900
-6.05311700
-6.92105600
-6.08105600
-6.12233100
-3.62085400
-3.09335500
-4.67791100
-0.20765400
-1.03693300
-3.91306000
-3.61912500
-0.15445600

0.65411500

0.71980200

0.60513400
-1.16516300
-1.14566000

1.92098500

2.75352200

1.79204500

2.52061500
-3.07346900
-1.98940500
-3.21953400
-3.73033400
-3.29387900
-4.79961400
-3.58514000
-4.08859200
-2.51898300

-0.15787900

1.45372300

-0.31838800
2.28709400
2.33333000
1.66446700

-2.75202300
-3.41943500
0.32606800
-0.27460300
0.49815400
1.28138300
2.49077000
2.01046000
2.55780500
-1.72203300
-1.19738400
-4.38825100
-5.43442500
-1.56761300

-1.30617500

-2.40108900

-2.41119200

-2.43508900
-2.85506800

-3.06039100

-3.57273200

-3.06741700

-3.59025500
3.89847700
3.83251100
4.51487600
4.55860900
5.55047600
4.71629300
3.69647900
4.17054400
3.61821900
1.43978400
2.81735800

73

2.70994200
0.84324300
0.69292900
1.72911700
3.85240800
4.17447700
-1.43848600
-1.15243300
-2.52056100
-0.92133300
-1.64069700
-2.47410800
-1.92732000
-1.89276400
-2.36033800
-1.10267400
-1.10167300
4.30887700
4.98663000
-2.67745500
-3.75852900
4.72319000
5.72543200
-0.69239500
-0.21828900
-2.08016100
-2.69385300
-1.40403400
-1.23590000
-2.30006900
-0.19102700
-0.01975100
-0.39891900
1.06359000
1.91544300
1.32613300
0.40500000
0.05946400

Supporting Information
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2.16786000
1.53442100
2.98485000
2.10016400
2.39965100
1.11990700
3.53403800
3.10385300
2.48824300
3.87200800
5.48509400
6.00326900
5.97796900
5.63676200
6.90638900
4.86749300
5.27000600
0.84144700

Multiplicity: 1

1.21708900
4.90952100
3.14539200
3.88305600
3.97212500
2.93298200
4.48298700
2.77863300
1.14587600
-0.01897900
5.16787900
6.18772900
2.08275700
2.88796800
-1.01375000
-1.04315800
4.49084700

2.62987100
1.83088200
1.51965400
3.38136600
0.72580700
2.03434200
1.36403000
0.60253700
-0.02584900
-0.56187400
-0.49480000
0.80147400
-1.74282000
-0.60980400
-0.86282300
-1.59263900
0.53816000
4.43182100

0.37354900
0.98168100
2.33659300
0.17455100

-1.31050900
-1.61417800

2.29883100
0.97349500
0.94493500
1.41108300
3.44949700
3.40693600
1.82979100
2.21146600
2.12771000
2.13464600
4.66029500

74

1.27346700
-0.97217900
1.43292100
2.05330700
-0.79748900
-1.95465500
2.35472200
0.38139800
-1.57358100
0.57609600
0.40459600
0.79628700
0.94693500
-1.44700000
-1.74098700
-1.89921900
-2.00332900
-0.31997400

0.40539200

-0.97943400
-0.54114500
-0.53293000
-0.39793200
-0.15427400
-1.00897000
-0.24045100

2.14116500

-0.46073300
-1.40501900
-1.77611000
2.68424300
2.06476700
0.20924100
1.29429300
-1.31375700

Supporting Information
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4.99420100
2.48813400
1.46608000
0.11646500
-0.59940400
4.81078400
5.87677400
4.50393200
1.98356400
2.71763100
6.23666000
6.96255700
6.31241500
6.48958200
4.30750100
3.65518000
5.34068800
0.00049200
0.77120300
3.16735900
2.66672500
0.01176000
-0.79445700
-0.95187900
-0.92018700
0.94753300
0.87190500
-1.97381000
-2.74750800
-1.94506400
-2.69338900
4.11779400
3.05288500
4.38206800
4.94439100
4.77023600
6.01447000
4.61849000

5.57511200
3.57263400
3.62842700
0.45036100
-0.25244500
-1.79460300
-1.57734700
-1.24933600
2.22158600
2.90817700
0.58318500
1.31471900
0.52295900
-0.38394000
-2.06858900
-1.71353400
-1.87718700
1.41062900
0.85129200
4.72052100
5.68318800
0.85496100
0.47115900
2.12796600
2.12991600
1.74081400
2.05087200
2.83749500
3.38399900
2.84183000
3.39723800
-3.57017500
-3.76722600
-4.11809300
-4.07363700
-5.14593500
-3.95827600
-3.29862200

75

-1.61487800
-0.45514200
-0.09524900
2.95453100
2.53696500
0.79473800
0.63810100
1.69525900
4.01848700
4.43238100
-1.39400900
-1.02776700
-2.48588200
-0.96473700
-1.69055700
-2.49781900
-2.00655000
-1.86192400
-2.38707300
-0.84195100
-0.78208100
4.28235100
4.90234000
-2.57846100
-3.66513600
4.81790500
5.85682800
-0.51178600
0.01990700
-1.90461600
-2.46379100
-1.47348400
-1.28096700
-2.38661000
-0.28972700
-0.13619900
-0.52007700
0.98741000

Supporting Information
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5.23694000
3.57039500
0.72557400
-1.38909800
-2.01579700
-1.86588800
-2.99965400
-1.69123200
-2.84942700
-1.42035600
-3.45836200
-3.39037300
-3.17546000
-4.30540400
-5.89306300
-6.12341300
-6.50064900
-6.33835300
-7.66155200
-5.82234200
-5.86746500
-0.47787800

Multiplicity: 1

1.30642700

3.07547800
3.82876800
1.97458600
0.57620200

-0.03966700

4.21199700
2.39667300
1.56616500
2.11977200
5.53688500
5.81343800
0.54602500

-3.65391400
-3.48469300
-1.81260200
-2.24789500
-2.11862300
-1.54569600
-1.15242900
-2.72690700
-0.58480000
-1.70520600
-0.99035800
-0.38942500
0.03160200
0.66615200
0.34215800
-0.93266100
1.57867800
0.12766200
0.14215200
1.12443900
-1.02991200
-3.87817300

0.26828900
-2.57618100
-0.73081900
-1.96043400
-2.47950500
-1.67640100
-1.84012900
-0.82100700
-0.16852000

1.90087700
-2.06912400
-2.91277100

0.14734800

76

1.82106600
1.26619600
0.09014800
-0.08351300
1.17021500
-1.20622400
1.33404800
2.00707400
-1.02689100
-2.18145400
2.30358700
0.23889100
-1.85634100
0.41278500
0.53738400
1.18873800
0.98099900
-1.25680600
-1.35987600
-1.96730500
-1.70356700
-0.40306800

0.71971100
-1.45073100
-0.36878900
-0.88786500
-0.98591500
-0.53956400
-1.16576900
-0.20566600

2.47880300

0.55971300
-1.54285500
-2.16834900

3.38491800

Supporting Information
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-0.36352900
2.47162100
2.30776700
6.49665400
7.53729500
4.82147000
4.56178600
2.72543000
3.51747600
0.31669600
0.88914300
0.66846800
0.68885700

-0.10877600
3.11058600
4.00457300
3.13337600
2.24205300
0.03896800
0.20644300
0.57489300
2.34332800
2.06714100
6.14182200
6.91515500
2.86225800
3.76415300
2.92766400
3.10377600
1.84772200
1.95760200
3.04744500
3.32054900
3.28001900
3.73253400

-1.44941800

-2.00331000

-1.83139500

0.61941000
2.67837400
2.29831300
-1.17062000
-1.31982500
0.15587400
1.00804600
-0.79911500
-1.05615000
-3.72295700
-4.58461400
-3.52515800
-0.14509500
0.10462300
-3.78410300
-4.35817600
-3.55791000
-4.40259500
-2.64300500
-1.71080200
-3.43183800
2.40150500
1.80096300
-0.07354500
0.61023200
-1.10086800
-1.59439900
3.65051100
4.02479300
-0.77174600
-1.00979500
3.93596200
4.53163900
4.42338400
5.40158800
-2.98815100
-2.14434400
-3.12583500

77

3.01721300
1.66690300
2.67103600
-1.09159100
-1.36693600
0.07752400
0.69585600
2.94426200
2.24766500
-0.11893200
-0.49006100
0.90072300
4.73958500
5.43444500
-2.24531700
-1.98559600
-3.31780200
-2.02902100
-2.41547000
-2.96999900
-2.95719200
-0.72976100
-1.59205100
-0.28710400
0.05279300
4.29749600
4.65063500
-0.90712900
-1.91171500
5.19698400
6.25185200
1.48513200
2.35263100
0.20067000
0.06122600
-2.37803000
-1.94523000
-3.39750500

Supporting Information
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-1.71734700
-2.79354500
-1.23946400
-1.17281300
-1.34785200
-1.71916300
-0.87003500
-2.61093500
-2.84989700
-1.59617300
-3.69804900
-2.11232800
-3.63834800
-0.89269200
-1.55779100
-3.93999100
-2.28422200
-1.15940000
-0.16485600
-4.39428800
-2.86364700
-5.42686200
-0.29991100
-5.07710600
-6.36293000
-5.88008900

Multiplicity: 1

1.24362000
2.97845700
3.69864600
1.86721700
0.49203300
-0.15068500
4.10209200
2.26691600
2.05939100

-4.23239200
-4.43700200
-5.10325800
-4.06361600
-4.97309700
-3.25308800
0.41561600
1.08227000
2.36335700
0.91728300
0.14653300
3.45248200
2.48802700
2.05815400
0.00142100
-0.91524700
4.43112900
3.29357500
1.95281700
-2.14914700
-0.87491300
-0.13942600
4.70186700
1.00360100
0.09002200
-0.98402100

0.26849600
-2.44210200
-0.60599600
-1.86362400
-2.44437200
-1.67186900
-1.68842200
-0.72196000

0.02987300

78

-1.53217800
-1.49980800
-2.00645500
-0.11410600
0.47427100
0.38568400
0.04479700
-1.00397700
-0.44088400
-1.99193100
-1.02507300
-0.86758700
0.29225600
-2.44660200
-2.57350300
0.16916300
-0.43281400
-1.88967500
-3.24386600
-0.43818900
1.14885100
0.97121500
-2.46062800
1.55573300
0.06289100
1.88814300

0.70932800
-1.65605800
-0.54068900
-1.07775300
-1.14641500
-0.68953200
-1.36022700
-0.38236100

2.33828700

Supporting Information
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1.56887200
5.43028600
5.72525800
1.79669500
1.11571400
1.05244300
0.48694400
6.37076800
7.41354100
4.66993000
4.39090000
2.91700900
3.12258900
0.31578900
0.90155000
0.70649400
2.39317900
2.18135900
3.03522400
3.98374000
2.96264400
2.23288800
-0.07259500
0.06656400
0.46450100
2.25532300
2.63654700
5.99452000
6.75359800
3.50716600
4.17321600
2.45472300
2.98674900
3.25035200
3.71193200
1.26148500
0.86280700
1.96743500

2.00929100
-1.87652200
-2.69593700
-1.17459100
-1.89672100

2.99319700

2.69816000
-0.96817000
-1.08754700

0.29223400

1.12762300

0.96246500

1.90470300
-3.68440300
-4.52924000
-3.46261700
-1.44825900
-2.38647700
-3.63472900
-4.14514800
-3.39495800
-4.31827700

-2.68445900
-1.78637400
-3.49399100

2.39397300

1.63738100

0.10167700

0.79346700

0.69031100

1.42267200

3.74441700

4.03532700
-0.51373300
-0.72250700

4.34102300

5.09723000

4.71835600

79

0.29224800
-1.74845700
-2.39709300

3.00537400

2.55804200

1.14605400

2.02689100
-1.27701500
-1.55835100
-0.07627400

0.55563000

2.92867000

2.43011500
-0.25221400
-0.63957000

0.74821200

4.23196700

4.73809200
-2.47368300
-2.28880500
-3.54057600
-2.20350600

-2.55442300
-3.16931300
-3.06300800
-0.86316500
-1.54085300
-0.44634200
-0.09120600

4.16247100

4.61141300
-1.14023900
-2.04170100

4.81495500
5.77637100

0.87090700

1.54194400
-0.27117900

Supporting Information
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2.12047900
-1.55267900
-2.11318800
-1.95969000
-1.76255900
-2.83252600
-1.29241300
-1.15988800
-1.28294000
-1.70729400
-0.99136200
-1.87840500
-2.25464800
-1.19005000
-3.20317200
-1.79710200
-2.87319600
-0.74430100
-0.99614800
-3.82772900
-2.04603400
-1.05661000
-0.17623200
-4.22057300
-3.02246300
-5.39926800
-0.58448600
-5.12054000
-6.14389400
-6.05526100

Multiplicity: 1

-0.69713400

0.32544600
-0.73488300
-0.39404300
-2.61883600

5.77070600
-3.05562500
-2.20958900
-3.23961400
-4.27929700
-4.49858000
-5.15611100
-4.06975800
-4.97255400
-3.26674200
-0.16079400
0.94204000
2.18611300
0.88424100
-0.10204100
3.35378100
2.23451600
2.05927900
-0.07487000
-0.95295300
4.31548200
3.28931100
2.01997700
-2.27832300
-0.81270800
-0.03777000
4.76542600
1.19548100
0.01865800
-0.68564000

-0.47615300

-0.13666000
0.52420400
0.99212700
1.27349500

80

-0.49318800
-2.45770100
-2.03961800
-3.45979300
-1.56533200
-1.47812100
-2.03646500
-0.17660500

0.43479200

0.33503300

0.92229400
-0.62651900
-0.07999400
-1.85247900
-0.78864200
-0.67867100

0.80846000
-2.43851500
-2.31574100

0.34944400

-0.24202600
-1.85765700
-3.36231900
-0.09761900

1.58752100

0.71393200
-2.66377500

1.12704300
-0.38249200

1.66989300

-2.31879800

-0.35354400
0.98363700
2.31700300
2.00853200

Supporting Information
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-2.11731400
-2.98889400
-2.27096700
-1.59564700
0.77481200
1.71431900
-3.64513300
-4.43013000
-2.88759900
-1.65717000
-2.59472200
-0.47607400
-0.48605500
-3.97464300
-3.44425000
-4.78434600
-4.25065700
-4.74463100
-3.43195600
0.72800300
1.64197700
-5.23262500
-5.63285300
-6.09125600
-3.97958800
-4.28294700
-4.65381400
-4.07188300
-4.57608300
-5.30102900
-3.76861000
1.74112200
2.20862600
1.13042700
2.98630100
1.33166200
2.63879700
3.23627900

0.71939200
0.40142500
0.01487300
1.46136300
1.07637000
0.69971200
1.61025600
2.05683400
2.38649900
2.01004900
2.36704800
2.08751900
2.50977800
-0.75644000
-1.60114200
-0.48254400
1.17516900
2.02453100
0.85623000
1.61846000
1.67472800
0.01687000
-0.29613900
0.36206900
1.65854100
1.23059500
1.28703800
2.74971000
-1.16910800
-1.98088300
-1.56772900
1.10372500
0.94783800
2.50963400
0.98901800
1.01274200
-0.04950400
2.02469500

81

0.84703100
-0.32152000
-1.07700700

2.91031800

3.09139400

2.71385100
-1.00346300
-0.37851800
-1.16557600

4.19297700

4.60910200

4.91877800

5.91996200

-0.10674200

0.34833800

0.58408800
-2.33841100
-2.82718900
-3.00298200

4.36906000

4.95452100
-2.15811100

-3.13087800
-1.56205100

2.30743300

3.26871100

1.54164900

2.36001500

-1.45029800

-1.30934200

-2.08397500
-0.62072200
-2.08674000
-0.46238000

0.27354900
-2.74751400
-2.23964600
-2.45604600

Supporting Information
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0.79343100
0.24419100
2.15843300
3.44792600
2.71960300
4.01220200
3.53810200
2.60084200
4.45887100
1.69742600
3.37430100
4.87675800
1.73616100
3.31957400
4.93510200
5.20697000
4.10801400
3.06473800
0.93123300
1.91559200
1.56932200
-0.32437700
2.82345900
1.45183200
2.29278300
0.85983700
2.46057500
1.95853800
-0.80820800
-1.04503300
0.04783900
2.99855200
2.94744200
1.03106000
2.42621800
0.70189800
-0.86384900
3.85969900

2.65755800
2.59466800
3.58734200
0.00205300
1.10296600
2.07640000
1.88043200
3.40898600
1.90355200
4.57524000
3.45883100
1.97625200
3.50967800
4.19309600
0.92222700
2.66532300
4.24484900
3.59471700
-1.79989300
-2.39768900
-1.81686800
-2.69788100
-1.78505500
-2.38179700
-3.83070000
-1.42064000
-1.18206900
-3.25138600
-2.68699800
-2.28033700
-4.13121500
-4.23163400
-3.81675800
-4.70097400
-3.23001900
-4.12705900
-4.74288900
-3.20393200

82

0.56922900
-1.10698400
-0.82929200

0.15630800

1.32460300
-0.08646100
-3.50184600
-2.28572500
-1.54071600
-0.69891800

0.09672400

0.58312500
-2.95610900
-2.56200000
-1.67499800
-1.80083400
-0.12980200

1.14219300

0.28644900
-0.73465300

1.68359200
0.33170200
-0.79229600
-1.73155500

-0.33738700

2.41675800

1.70951100

2.07585400
-0.65592100
1.04715500
0.72837500
-1.07679700
1.04971400
-0.30131500
3.06902800
2.11464800
0.74867200
1.02824600

Supporting Information
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3.24857400
0.56285600
1.29348200
0.96274200
-0.00289400

Multiplicity: 1

-0.00021200
-1.31692400
-2.85024000
1.71026700
-3.88335600
-4.42608400
-3.23987700
-2.56802100
-1.73086500
-4.84752800
-4.12397200
-3.41334500
3.18941400
-3.42439000
-4.27719800
-3.83950200
2.67017600
2.83616600
3.38107500
2.29290000
2.17745300
-6.00744700
-6.73269600
-6.21095200
-7.10443200
-1.89431500
-1.25961900
-2.63759300
1.56005500
-2.57622000

-4.83397300
-4.72364400
-5.73604200
-5.15180200
-3.73898600

1.41142500
-0.46418700
-0.15165900
1.70550700
-1.05816200
1.04522400
1.12973100
2.43625900
2.17419600
-0.26707200
-2.43950700
-3.09652500
1.65967200
3.43251600
3.78621200
2.92592700
0.69564900
-0.08139100
0.69427700
2.69188000
3.48778200
-0.79637600
-0.16155800
-2.16573300
-2.61064600
3.08864700
2.34633900
3.41698600
2.75086600
4.62926400

83

1.33625300
-1.29506400
-0.04172300

2.41403900

2.86277900

0.68273200
0.15011400
-0.77799200
2.13223000
-1.24631300
-1.88872400
-1.18553000
-0.91009500
-0.22976000
-1.92362900
-1.16694600
-0.68567400
-0.27209900
-0.11265800
-0.70508800
0.76707300
1.90493900
2.64342900
0.72398700
-0.04889300
-0.77711900
-2.49409400
-2.99455500
-2.38854100
-2.81800200
-2.12707600
-2.62519900
-2.86609900
1.17149600
0.31283200

Supporting Information
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-3.19706000
-1.80636800
-5.27291700
-5.44664600
-1.89711400
-1.26525000
-2.66409700
-5.18843600
-5.52246700
-4.57166000
-6.06639300
-1.06122900
-0.59756900
-0.24501100
1.27795800
3.74375000
0.93809900
4.22323500
5.84051600
6.20201800
6.39579400
6.15206100
7.46366000
5.66256200
5.57504300
-1.78705400
-0.71309800
-3.12518500
-1.91383100
-0.60986500
0.26358000
-1.09104400
-3.91406000
-3.03736900
-3.50871500
-0.96545300
-2.67354400
-2.30705500

5.35669500
4.28391800
-2.97790100
-4.04849300
5.29231300
6.12299400
5.72692700
2.10770700
1.78339600
2.99262200
2.36809800
4.28774800
4.77237200
3.92115100
1.81582300
1.60659200
4.32344600
-0.40804100
-0.22220300
1.17894400
-1.23440900
-0.78831800
-0.79672000
-2.00910600
0.04871000
-1.38137900
-1.04019800
-0.78217400
-2.91119900
0.05052000
-1.42698900
-1.61068000
-1.00559300
0.31225100
-1.34907000
-3.35770900
-3.20164400
-3.47865700

84

0.85109200
1.01507300
-1.73059000
-1.66165100
-0.88576700
-0.54799800
-1.54507600
-2.50682200
-3.49709500
-2.63605800
-1.90416200
-1.67857800
-2.54728400
-1.04078200
3.12160100
-1.20119400
1.70183000
0.48244500
0.50937700
0.60142200
1.38469700
-1.23101900
-1.43474600
-1.39942900
-2.08763800
1.73858300
2.79527200
2.21357500
1.67177500
2.85691000
2.47975100
4.16731100
1.48712600
2.26751000
3.58684300
1.35275400
0.94431700
3.04506700

Supporting Information
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-0.30423100
-2.42503200
-1.22495900
-4.46705600
-3.64647800
-2.40435000
-2.32809300
-2.70518200
-0.26574100
-1.48563000
-3.95198200
-4.42964800
-0.24163700
1.05473100
-0.86417200
0.12240300
0.83852900
1.49363400
2.04659000
-1.76706100
-1.15613300
0.13586700
0.56352200
-0.79089900
1.11177700
2.95912100
1.41188500
2.38951400
-0.32877600
0.48337300
1.34935700
1.17444600
2.11995100
2.84847000
3.12282400
1.18099900
-0.42329800

-1.35003100
-1.00202800
-3.13394900
-0.91129700
-2.87299700
-4.56884200
0.08879600
-1.38650700
-3.57927000
-3.55457100
-3.29283700
-3.12920800
-1.49025700
-1.86147900
-2.75451000
-0.53689500
-2.53823700
-0.95313100
-2.53364100
-2.48907500
-3.45872400
-3.43621600
0.38185700
-0.24698300
-1.20642300
-2.78465000
-3.80505100
-1.56767700
-4.34417600
-2.47765600
-0.50414000
-4.50663800
-4.31349000
-0.66017600
-2.02609400
-2.95898000
-2.22541800

85

4.88766200
4.61366300
4.07266200
3.89507800
3.48159300
2.95891200
4.70425700
5.60408100
3.77369600
5.05361100
4.44985400
2.75485100
-1.00361000
-0.26290000
-1.61271800
-2.16311200
0.57259600
0.16336600
-1.21987900
-2.17113900
-0.82720900
-2.56110800
-1.74970500
-2.69893700
-3.12422600
-0.66612200
-1.79475800
-2.35889700
-2.96738800
-3.70528100
-3.93443600
-0.98261600
-2.46372200
-1.94923700
-3.03613200
-4.40472200
-4.27225300

Supporting Information
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Multiplicity: 1

0.24928200
1.48438600
3.14308400

-2.36623400
4.22924500
4.90303200
3.61436800
2.91227400
1.95885900
5.30770800
4.43120300
3.63581500

-3.47715500
3.58375800
4.52899900
3.82665700

-3.35421200

-3.71048100

-3.89152100

-2.47271800

-2.14361200
6.54228000
7.35166300
6.70478600
7.65315700
2.47453600
1.96753200
3.33811600

-1.87082900
2.64310600
3.13277700
1.76096400
5.65269100
5.79363100
2.19019600
1.49126200

1.32437400
-0.39049500
0.08599400
0.32470700
-0.72782900
1.43370200
1.40632300
2.64444500
2.27147900
0.15231200
-2.09262600
-2.80714300
1.09824600
3.39419800
3.85606700
2.67978500
-0.45199900
-1.35254700
-0.05943400
1.87382300
2.78758900
-0.27849300
0.42134000
-1.63725500
-2.00774000
3.58684500
3.00276300
4.06844000
1.44721400
4.47724900
5.03899100
3.99139500
-2.53373500
-3.59300600
5.42446300
6.16901700

86

-1.01706200
-0.02126700
0.56705900
-2.02508400
1.08565400
1.05668700
0.56260300
0.11196700
0.31247700
1.36226000
1.34774900
1.19231100
0.43141200
-1.04853700
-0.73664300
-1.84470800
-1.43999000
-1.92791800
-0.21628100
-0.13404900
0.34752900
1.85278400
2.03839900
2.08686500
2.46627400
1.24369600
2.02042600
1.72277900
-1.33371300
-1.57779600
-2.38327300
-2.01782200
1.83859000
2.03650500
-0.46621500
-0.86753100

Supporting Information
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3.06013300
5.77572300
6.29827200
5.19822600
6.51737300
1.54007500
1.23896600
0.62476200
-1.94645500
-3.93742900

-1.07749000

1.70094300
0.48627300
2.96281300
1.80207700
0.39865100
-0.43784700
0.63832800
3.84889900
2.88847200
3.12040000
0.90207300
2.65561800
1.97091700
-0.24386500
1.90084500
0.75326000
4.02946800
3.24124100
2.05797700
1.81265800
2.02024500
-0.15837100
0.85397300
3.38799400
4.11978000
0.56967400
-0.82546100

5.98152300
2.57414300
2.48723600
3.49439000
2.63026500
4.66009400
5.35066300
4.16984400
0.05090900
1.38793400
2.81935400
-1.74632900
-1.64914100
-1.38703600
-3.20325000
-0.61245900
-1.87164800
-2.59862500
-1.44814300
-0.34726700
-2.33643800
-3.48201200
-3.33304300
-4.15275700
-2.49758200
-2.22104000
-4.04119400
-2.06227800
-3.77690700
-5.17953600
-1.19408000
-2.88131700
-4.32548200
-4.73289400
-4.46708500
-3.86997200
-0.98720400
-1.48038700

87

-0.08591000
1.22792400
2.18525200
1.24398200
0.42250000
0.68734200
1.48529400
0.32349000

-2.98574700
1.36979800

-2.38746100
-1.33028200
-2.27920000
-2.13852000
-0.85191500
-2.63288200
-1.73349600
-3.47270800
-1.49746500
-2.48777600
-3.33388400
-0.29261800
-0.18559500
-2.04907200
-4.11894000
-4.25520300
-2.97079600
-3.88475900
-2.82135200

-1.67025600

-4.63583500

-5.12526200

-2.42681900
-3.81845600
-3.66351200
-2.16813500
1.50483300
1.08605200

Supporting Information
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Charge: 0

Pd
P
C
C

1.26863300
0.39297100
-0.74214200
-1.32013800
-1.66415700
2.24839100
1.43153500
0.42037500
-0.09953500
1.37937800
-0.44040500
-2.65196500
-0.95855400
-1.82185200
0.93413900
0.26074400
-0.54790500
-0.84914000
-1.56277100
-2.33695000
-2.43994000
-0.32500000
1.24618700
-4.84103900
-6.38028600
-6.44204800
-7.00853200
-7.02280100
-8.34614000
-6.66636000
-6.52860600

Multiplicity: 1

0.17334100
1.55478100
2.84422600

-2.12458500

-2.06629000
0.26463400
-2.36999300
-0.70520500
-1.81833500
-1.70257100
-2.97202300
-2.41361100
1.05453200
0.64521800
-0.06993600
-2.16777300
-2.91514800
-0.56744900
-3.19860400
-1.16278100
0.83743600
-3.82141700
-3.18854100
0.21693800
-0.79595600
-1.39781900
-0.81173600
-0.87347400
-0.88687800
-0.69797600
-1.99829300
0.67459800
0.67245400
0.71121300
1.73167200

0.28595100

-0.40216100
0.88513500

-1.40523200

88

2.34504600
2.39108700
0.45047500
0.49145600
2.32551200
2.67007800
1.75298500
3.57827900
1.80674900
2.68643600
3.63498400
2.00020400
3.13207000
3.19679500
4.14846900
4.44875900
4.24417000
2.51987300
4.00799300
2.63057900
4.07600800
5.34821300
4.78472100
0.42870400
-0.10337500
-1.53948900
0.57741800
0.68091400
0.58392700
1.95970600
0.04879400

-1.61898500
0.09682900
0.16959200
-0.93872400

Supporting Information
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4.25302800
3.81553900
2.61928200
1.32450500
0.54842400
4.81860800
5.10224200
4.71693900
-3.43249900
1.15227100
1.89210900
1.31957400
-3.35832800
-3.82542100
-3.98690200
-2.19510600
-1.76624800
6.16719200
6.56700100
6.97926900
8.03319600
1.00170000
1.09427100
1.72142500
-1.52482400
-0.25383100
-0.35692700
-0.97597700
6.44450200
7.08929100
-0.57532300
-1.59783000
0.09462400
4.08937000
4.30090800
3.24749400
4.95862200
-0.40215700

0.76986600
2.92357900
2.24324000
2.95945800
2.18532000
2.05867800
-0.25374800
-1.24408300
0.56936600
3.52573600
4.30717900
2.72615700
-1.68577400
-2.65704000
-0.69327900
0.83571800
1.82614900
2.33846200
3.33944700
1.29328200
1.47487500
4.01430900
3.56458400
4.84032300
-0.15644000
4.09626900
4.51822500
3.27185200
0.00956900
-0.79251200
5.14717900
5.52091500
6.01163600
4.32730700
4.84103000
4.80920800
4.42063600
4.58151400

89

0.50167700
-0.04284300
-0.12624600
-0.37817200
-0.28543500
0.33997800
0.94841700
1.13679200
0.54426500
-1.79987200
-2.01202600
-2.53193800
-0.35184200
-0.47295400

0.38721700
-0.03948200

0.06812900

0.57020300

0.44037200

0.98841500

1.17937400

0.69839800

1.69330000

0.66283600

-0.75867900
-1.97514300
-2.98172000
-1.91455500

1.18321100

1.53200800

-0.91386400
-1.04892300
-1.03822600
-0.27183300

0.67267400
-0.75788700
-0.93001800
0.49526100

Supporting Information
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-0.60139000
-1.14182400
-1.63801000
-3.95987900
-0.78700200
-5.19822600
-6.57645800
-6.35831200
-7.57292200
-6.90976500
-8.15713600
-6.76745200
-6.06782000
2.24897100
1.06188000
3.21624900
2.92879200
0.54347700
0.33577000
1.54559200
4.07292400
2.70097100
3.70321600
2.21305300
3.76454400
3.44555000
0.67172700
2.50865400
2.26228300
4.39864900
4.42320200
3.96067200
1.99179100
2.85321400
1.57102700
2.61156200
4.81783300
5.28049500

5.35392500
3.78546400
-2.17427800
1.32885400
0.84048200
-0.96367800
-1.08167000
-1.74191700
-1.51740600
0.71329000
0.81678700
1.42995400
1.14948100
-2.00334900
-2.74702600
-1.57202600
-3.01636300
-2.06562400
-3.04772900
-3.97175300
-1.03492400
-0.87582200
-2.79672100
-3.36564400
-2.57468500
-4.22409700
-4.45815700
-3.51058700
-4.94626600
-2.45964800
-3.75027600
-4.90028900
-2.83189500
-4.37301000
-5.30749300
-5.82474000
-4.61450500
-3.24108800

90

1.24873500
0.66130400
-1.52686200
1.11247500
-3.67109500
1.05830900
0.20481000
-1.06694100
1.15945400
-0.16359400
-0.60521900
0.94654600
-1.08962100
-0.65960400
-1.31951600
-1.78065800
0.27853900
-2.00570100
-0.55542600
-2.10604100
-1.36354000
-2.46062700
-2.56402000
1.03046700
0.81879100
-0.52030300
-2.55780300
-3.20528100
-1.16878400
-3.34280000
-1.60270900
0.17405000
-3.89698900
-3.79163600
-0.39479500
-1.72791000
-2.15362800
-1.14132600

Supporting Information
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Charge: 0
Pd

O T OO0z 000"

0.99319800
-0.06243200
2.16326500
0.36152000
0.36599300
-0.89684100
-0.57193200
2.90976200
2.65925700
1.64314900
-0.45871400
1.11536600
-0.16305400
-1.31989800
0.60057300
-1.21264000
2.49001600
1.00238700
-0.61800000
1.05581800
0.24222000
-2.05460600
-1.61342100
0.64520400
1.74751100

Multiplicity: 1

0.30177700
1.92561300
3.51187200
-2.06262800
4.80323200
4.96392300
3.67738300
2.71386200
1.85492700
5.67233800

-0.62795700
-1.74057100
-0.91905200
0.71081600
-2.70567800
-1.53716900
-1.82671300
-0.12013000
-1.85626100
-1.01533800
0.96605000
1.50254900
0.62293400
-2.62727400
-2.13634300
-0.49110000
-1.23804100
0.31545300
1.58560000
-3.09906000
-2.22913200
-0.26998500
-0.55142600
0.26047400
1.12159800

-1.19381400
0.52095000
0.17723600
-0.05225100
0.84047700
-0.78051200
-0.82976300
-1.88620300
-1.81965800

0.20538300

91

1.86385600
1.97762200
2.82261400
2.29010000
1.68449400
1.30151500
3.42301400
2.74816200
2.55722100
4.26589800
1.61452200
2.21630400
3.72802700
3.48327400
4.36113800
3.81715900
4.92758300
4.67363500
3.99519000
4.08960400
5.39529000
3.14809400
4.83799800
5.71096400
4.62846300

-0.23837100
0.20533900
-0.63101100
1.16082200
-0.51426200
-2.09026900
-1.58932500
-2.04006500
-1.34174000
-1.43751900

Supporting Information
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5.34501300
4.73259400
-3.18911100
3.24927400
4.14446100
3.55773100
-3.23253100
-3.72350800
-3.76817800
-2.01030400
-1.57025800
7.01373600
7.65270800
7.51001600
8.55021000
2.09839500
1.64066700
2.88402400
-1.42031600
2.20726500
2.65425300
1.38306000
6.67643600
7.07703300
1.64907000
0.88172700
2.45454900
5.56201500
6.16079600
4.79667300
6.20985800
1.06372300
0.69153700
0.19397900
-1.66527700
-3.64951900
-4.90177200
-6.37156300

1.88440000
2.43390500
1.02841300
-3.32012100
-3.46845100
-3.47047300
0.70063100
0.85759700
1.23818500
0.28744600
0.10069100
0.55964300
0.04048900
1.58931200
1.88745300
-1.61558700
-0.61982800
-1.58850300
-0.23034600
-4.35918500
-5.36001400
-4.35632500
2.24519400
3.05446800
-4.08555700
-4.82874300
-4.20290000
-1.54653100
-0.87386700
-1.98529000
-2.34085200
-2.67750900
-2.49229600
-2.59171600
-0.50158400
1.43886400
2.08084600
1.43601500

92

0.25503800
0.95376300
-1.15492800
-1.88033300
-2.49172100
-0.83826300
1.25013400
2.20479000
0.08884600
-1.22753100
-2.20137000
-1.60201100
-2.30967100
-0.81590800
-0.91322400
-3.42257000
-3.40853600
-4.18915400
-0.06844100
-2.29069000
-2.24363200
-1.56753600
0.10385600
0.70829000
-3.68671400
-3.93420700
-4.42807400
-3.16472100
-3.78551200
-3.79915100
-2.77710500
-3.78598900
-4.80132600
-3.12082300
2.06304100
-2.04788800
0.16371000
0.39357900

Supporting Information
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-6.29017300
-7.20452100
-6.87334900
-8.15137600
-6.71141500
-6.13276700
-1.39993800
-2.08714000
-2.80113300
-0.78489500
-3.18524400
-2.17042400
-3.58506200
-1.56283900
0.29219000
-4.52576300
-2.94334900
-4.65755200
-1.08725600
-5.18399500
-4.93109100
-4.47867800
-3.53420000
-0.87848400
-0.12924500
2.23738800
3.15560300
2.85802800
0.88702700
4.12827200
2.71324600
3.34472600
2.21822900
3.83172900
3.04981200
0.44177000
0.18836400
1.06949500

0.14672500
2.51603100
1.11711400
0.75794700
2.22219600
0.14093500
-3.16893300
-2.81493400
-2.99122800
-3.40327800
-2.77912200
-2.72750000
-3.01323600
-3.44042600
-3.54373300
-2.49611100
-3.23932300
-2.85034000
-3.62362400
-3.36025000
-1.63738900
-2.26909600
-3.26140000
-2.94143600
-3.63386100
0.37535600
-0.84824900
1.58626600
0.06058400
-0.66605500
-1.72201900
-1.14326700
2.46761000
1.82098100
1.28841700
-0.81625900
0.89183100
-0.22618500

93

1.05443700
0.87769800
-1.36744600
-1.37580700
-2.08354000
-1.88086000
1.07217900
-1.14755700
1.02614100
2.29650900
-0.29063900
-2.37020600
2.17264400
3.46066500
2.34901200
-0.72660400
3.39606200
2.12524600
4.42051100
-0.57186700
-0.18458200
-1.79285500
4.30813700
-0.28608100
-0.67460400
2.06417200
2.25605500
2.77636700
2.73880700
1.78568700
1.75365000
3.75054400
2.65710200
2.34598500
4.27197700
2.25230300
2.59592300
4.23270300

Supporting Information
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4.00784800
3.97753600
1.98839500
3.50536600
1.69360900
0.08615200
4.95655700
4.14795200
1.53009100
2.12210000
1.81962500
1.03017600
1.42823600
0.20303900
2.52006700
1.03341400
0.47570800
-0.58805300
-0.31798200
3.39245000
2.84197900
1.99809200
0.26835500
1.90877000
0.50815500
-1.19598100
0.77887000
-0.71525300
2.79914000
1.60483200
0.22529500
1.05975800
0.41067700
-1.51070200
-1.11244600
1.24682000
2.48161200

-2.01155400
0.07760700
-1.44069900
2.16725800
0.99218000
-0.44318200
0.29325800
-0.13092000
-2.32005100
-1.67430700
0.80155900
1.86250800
2.24801300
2.72085600
3.32554400
2.09288500
2.85723500
1.96975200
4.05027200
3.01669000
3.46327100
4.66245000
1.31632400
1.76371400
3.42282200
4.35563800
5.11445200
3.86573200
5.40847900
4.48776700
3.27855900
5.26390900
6.07873700
3.11556100
4.80769500
5.44140800
4.18731300

94

3.85701800
4.42969100
4.39871400
4.74649900
4.91901100
4.66880400
3.98012100
5.49464100
3.92822800
5.46376600
5.99355700
4.81966500
-0.34227100
0.46167700
-0.25781700
-1.82614100
1.51502300
0.42625200
-0.10215600
-0.83961500
0.77962500
-0.80725800
-1.92449100
-2.40173200
-2.38227900
0.48104600
0.00367500
-1.57114500
-0.72409100
-2.27815700
-3.43325700
1.05576300
-0.37267300
-1.64824900
-1.97376400
-2.68978400
-2.86827500

Supporting Information
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Charge: 0
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Multiplicity: 1

-0.29496500
-2.00708300
-3.62007400
2.21066400
-4.91795300
-5.13449500
-3.81305700
-2.81775000
-1.90346800
-5.83030200
-5.42861200
-4.77786300
3.12985000
-3.15888600
-4.05017900
-3.39419600
3.16873300
3.57227600
3.62116600
2.16363400
1.81395400
-7.19013200
-7.86296600
-7.65687700
-8.70966100
-2.37928400
-2.09617400
-3.20545400
1.67457100
-1.98799100
-2.26272500
-1.14278700
-6.77781800
-7.15729400
-1.54340600
-0.67762300

-1.07027700
0.46310000
0.11758900

-0.23118500
0.74281700
-0.90171300

-0.89522700

-1.86614300

-1.68472100
0.06590400
1.79091000
2.37212000

1.08026000

-3.34656800

-3.64357200

-3.49875000

0.76908200
1.04014100
1.40310200
0.08796400
-0.20368400
0.37701000

-0.17251200
1.41001600

1.67740500

-1.58058200

-0.52505200

-1.74293200

-0.56955300

-4.23658400

-5.29230800

-4.05825600
2.11197100
2.92567500

-3.95660600

-4.58045800

95

0.30148400
-0.20620300
0.56791800
-1.11326300
0.37479600
1.91729200
1.51799200
2.06753100
1.47036400
1.22492100
-0.40872400
-1.04587100
1.17501600
1.83520900
2.40049600
0.77442800
-1.23343900
-2.20302000
-0.08382800
1.28733900
2.27083400
1.29405500
1.94554200
0.49297800
0.51953500
3.51276600
3.59569600
4.21833300
0.14129600
2.25350700
2.13590800
1.57439000
-0.34757500
-0.95984500
3.68912500
3.94266100

Supporting Information
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-2.35179900
-5.78004000
-6.45477400
-5.04318300
-6.35829500
-1.20410200
-0.90924700
-0.33762200
1.87473300
3.51350600
4.59331200
6.13749800
6.23085900
6.84381300
6.63498200
7.95883900
6.24052800
6.09155700
1.74830900
2.53534100
3.12520000
1.06158100
3.57542800
2.61117800
3.83480900
1.76007300
-0.00020200
4.92694200
3.12875800
4.89868700
1.23403000
5.24903300
5.61055700
4.94895300
3.66163400
1.34688300
0.43657100
-2.23085500

-4.24102700
-1.75323000
-1.14857900
-2.20285900
-2.54712400
-2.48010400
-2.29496400
-2.21698700
-0.74784100
1.58711900
2.42485400
2.00710300
0.90987200
3.25814800
1.31959100
1.21416000
2.14027900
0.12168300
-3.08530400
-2.72934200
-3.37298900
-3.28555700
-3.13128400
-2.58115600
-3.83413600
-3.76297100
-3.06249500
-3.31770900
-4.02183100
-4.04288400
-3.92597300
-4.35710100
-2.65525400
-3.06864400
-4.38117000
-2.50970100
-2.94406900
0.38136100

96

4.37992400
2.89266700
3.50584000
3.55242700
2.40591700
3.89174200
4.93209700
3.26822000
-2.00463700
2.05435500
-0.17134800
-0.45253000
-1.39655700
-0.62801600
1.20594300
1.22233100
2.17237900
1.38448600
-0.96959900
1.22545200
-0.89508900
-2.15696500
0.40139800
2.43646200
-1.99534300
-3.27302700
-2.21624700
0.86067600
-3.19007500
-1.93668200
-4.20941900
0.72747400
0.31824700
1.92314300
-4.06641500
0.32837900
0.79468400
-2.08336000

Supporting Information
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-3.17057800
-2.76847200
-0.84932100
-4.16424900
-2.78743100
-3.27722100
-2.10465000
-3.75603700
-2.88079800
-0.44652600
-0.14327600
-0.95046000
-3.95740500
-3.83157800
-1.89223000
-3.28011600
-1.49869900
0.05070700
-4.82947800
-3.94313700
-1.49293600
-1.96477900
-1.56864700
-0.81620000
-1.50585600
-0.21066300
-2.56477000
-1.20533600
-0.39445100
0.55033800
0.30117600
-3.47985900
-2.81838200
-2.04668800
-0.45484300
-2.11666500
-0.69610400
1.22392400

-0.80957600
1.62468200
0.04706600

-0.60408300

-1.70316800

-1.07335600
2.47977800
1.89240600
1.35724800

-0.83727500
0.86191000

-0.21765100

-1.91929200
0.17779200

-1.40224100
2.25753700
1.02897200

-0.45547100
0.41351200

-0.00515900

-2.30383400

-1.61775600
0.85824700
1.87673700
2.16519200
2.60826400
3.26840900
1.97814700
2.75867800

1.82706800
3.91944300
2.96920200
3.42573000
4.58429700
1.18618100
1.64812400
3.28838800
4.21179400

97

-2.35578700
-2.80805600
-2.68503400
-1.94215700
-1.84126300
-3.86340300
-2.63841600
-2.43039200
-4.31834700
-2.17534500
-2.49131500
-4.19039800
-4.02721400
-4.55586500
-4.43132000
-4.80331200
-4.89166100
-4.57316800
-4.16131500
-5.63339200
-3.94674200
-5.50618100
-5.97474300
-4.74020400
0.40498100
-0.29963700
0.26538300
1.90769200
-1.37010100
-0.20704100
0.31295600
0.78535100
-0.78819100
0.86547800
2.03208300
2.42350700
2.52093600
-0.20422800

Supporting Information
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-0.76264600

0.59017300
-2.81774200
-1.75864300
-0.49081600
-0.96769200
-0.39731200

1.35994400

0.98025200
-1.40756300
-2.68072900

Multiplicity: 1
-0.21655400

1.62438800
3.15039200
-2.44575200
4.45236300
4.51741700
3.24808400
2.22004300
1.36887600
5.27178400
5.03572800
4.45534400
-2.85662900
2.65110600
3.51498600
2.97037600
-3.03436900
-3.31053300
-3.24286700
-2.27712200
-2.12751300
6.60995800
7.21219400
7.15057200

5.01007700
3.71328200
5.35557400
4.38044800
3.12435200
5.17435100
5.96220700
2.94296000
4.64149500
5.31938000
4.09344900

-0.61112800
0.71079800
0.48118400
-1.35424500
1.11518300
-0.36235600
-0.43128900
-1.39203400
-1.28921600
0.55214800
2.08205500
2.56772100
0.52682800
-2.86608200
-3.06811400
-3.08818900
-0.13352400
0.12252500
0.78114900
-0.71947700
-0.98263100
0.90543100
0.44520500
1.85962700

98

0.14361400
1.80388900
0.73924400
2.35688700
3.58706400
-0.92373300

0.55242800
1.92808800
2.24384100
2.80683700
2.88100300

-0.31561200
0.20527800
-0.75796200
1.02456100
-0.64574800
-2.36112900
-1.81667000
-2.32534300
-1.62062000
-1.65820500
0.18952000
0.96112200
-1.01386800
-2.24375700
-2.88813600
-1.21790000
1.32269900
2.33944200
0.28871200
-1.32465900
-2.36723600
-1.84611500
-2.62390500
-0.99464300

Supporting Information
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8.18959600
1.63105100
1.26447900
2.39331100
-2.09574500
1.50550300
1.84434800
0.70562900
6.36505300
6.80277200
0.94641900
0.11103700
1.72089100
5.06555600
5.62545900
4.27040900
5.73957000
0.49323600
0.08655400
-0.31938000
-2.28972900
-3.00431600
-3.72632700
-5.32136700
-5.97114100
-5.44420300
-5.84581800
-7.06552600
-5.00157200
-5.85816700
-0.99881500
-3.13841300
-1.73929100
0.27657400
-2.99148600
-4.12641200
-1.22668500
0.81468000

2.15605400
-1.01673000
0.01540600
-1.04393800
-1.69998500
-3.79071400
-4.83414400
-3.71254600
2.44228700
3.19178800
-3.42625900
-4.09013500
-3.58522200
-1.09059600
-0.39937500
-1.52701200
-1.88771800
-1.96761400
-1.71046200
-1.82914800
-2.08512900
1.27159300
2.06908800
2.30604900
1.12500900
3.61747500
2.47114900
2.99439700
3.27268300
1.27888100
-3.92796300
-3.95263300
-5.04247800
-3.71436200
-5.03909600
-3.69656500
-5.96258700
-4.63398700

99

-1.11002600
-3.69494500
-3.64690200
-4.48505000
-0.31319300
-2.65152800
-2.63569300
-1.90539800
0.01317000
0.66723400
-4.02595300
-4.28284900
-4.79161500
-3.48442400
-4.12205300
-4.08210200
-3.14919100
-4.06067500
-5.04680500
-3.33334300
1.81277400
-1.78736100
0.59753700
0.78695800
1.32015500
1.38698900
-0.99153900
-1.01690000
-1.63253600
-1.57279400
0.29691800
-0.74642500
0.71487000
0.79062600
0.09272900
-1.40857300
1.62094200
1.70010400

Supporting Information
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0.83349000
-4.02333400
0.06753100
-1.80379500
1.81748200
-3.67916900
-4.32352600
-4.88046400
0.49334300
-1.82714100
-1.38696900
2.04508000
3.01843600
2.65530200
0.74027500
3.96035500
2.59116500
3.29023700
1.97440600
3.59323600
2.93675500
0.29068600
0.00610200
1.01122200
3.98871200
3.91263700
1.97917900
3.38383000
1.62685500
0.06092600
4.86027200
4.14235500
1.52684800
2.17502100
1.81430000
0.92869200
1.07493100
-0.15008200

-2.83187900
-6.02144700
-5.73965100
-6.82374300
-4.48470400
-7.01864300
-6.04433300
-5.73732500
-6.44508700
-3.14252600
-3.16890300
0.38393800
-0.81094800
1.53436700
-0.05782900
-0.53249600
-1.63956400
-1.26272500
2.39279400
1.86427600
1.08384700
-0.88548100
0.75559800
-0.49841300
-2.10986500
-0.09905400
-1.68588300
1.92332100
0.66268900
-0.79967300
0.20265500
-0.41373900
-2.52594400
-2.02889400
0.36122500
1.51089900
2.48516100
2.77047200

100

0.47614300
0.30761200
2.10621200
1.94365100
2.08930100
0.01058200
1.36146700
-0.30549600
2.81485800
-0.68031900
-1.68525400
2.02482400
2.04170400
2.83984500
2.72537300
1.55582600
1.46033200
3.48289500
2.85362800
2.38983800
4.28239500
2.16133100
2.71135700
4.16836000
3.46219600
4.26444900
4.15496000
4.83096100
4.95518200
4.62863100
3.79738100
5.29181000
3.61188200
5.18044400
5.99508700
4.98429300
-0.10162000
0.78588300

Supporting Information
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2.11695700
0.62489300
0.13855400
-0.89065200
-0.75728000
2.97595400
2.48249200
1.50532100
-0.11074200
1.48575100
0.01785800
-1.62720000
0.29475000
-1.19706900
2.26687400
1.06317300
-0.29359500
0.60624200
-0.13209600
-1.96136000
-1.65466500
0.64265400
1.92973100

Multiplicity: 1

2.03916100
3.33078400
2.22126700
1.40190000
0.08205000
-0.32515600
3.38840900
4.45819100
4.50313100
-0.97381000
-0.67716400
-1.06694600

3.59505300
2.52141200
2.76135700
1.97338300
4.13538600
3.41526100
3.60348300
4.96633200
1.72409500
2.31178600
3.88571900
4.30976700
5.22727200
4.14413900
5.73960000
4.98393100
3.87732800
5.23426800
6.21625300
3.37423700
5.11125400
5.96608100
4.81927500

-0.75761300
-1.39921800
-1.43011100
-0.79661000
-0.21371100
0.21016500
-1.81928200
-1.65777200
-1.31257300
-1.22519100
-1.70506800
-2.01835300

101

0.09639700
-1.57861600
1.84366200
0.64537000
0.43993700
-0.55750300
1.12828600
-0.23568000
-1.74829100
-2.22769100
-1.92681100
1.08502500
0.66860200
-1.02779800
-0.06940300
-1.70288200
-2.98002400
1.72274500
0.45173500
-1.18884700
-1.27811800
-1.96006200
-2.35807600

-1.20955300
-1.39470500
-3.37029300
-2.45652100
-2.84888800
-1.90865400
-2.74915200
-0.59679500
0.42605500
-3.31830800
-4.25916200
-2.56912500

Supporting Information
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4.47604500
4.47776300
5.55861700
6.42213300
0.20713800
0.92316600
0.60796100
-2.31843300
-3.06429700
-2.66690300
5.54861500
6.41278200
-2.20736200
-3.18101700
-1.93758700
1.97118100
2.83845600
1.10842300
1.79051700
-1.15310100
-1.06504600
-1.46728400
1.22514900
0.12089400
0.80844200
2.52956400
-0.81936000
0.36904000
-0.06601500
1.57229700
-0.12738400
0.62386200
2.84832400
3.32471700
2.34155000
-0.85750800
-0.47275800
1.24708600

-2.50387200
-2.82524700
-2.76210100
-3.29276900
0.99585500
1.70719300
0.69797100
-0.52697700
-1.24449800
-0.18023800
-2.33220300
-2.52382900
0.66447000
1.16196000
0.30482200
-1.73349900
-1.44025400
-1.18435400
-2.80610600
1.66246600
2.49802900
2.08798000
-1.53267000
-1.22690800
-2.79872800
-1.81843900
-1.02480300
-0.32212800
-2.40454400
-3.04494000
-2.60469000
-3.97919000
-0.93199900
-2.07170000
-3.00023300
-2.14869100
-3.64919700
-2.67091300

102

-3.29615300
-4.33343900
-2.46647200
-2.85813300
-3.79166600
-3.36345600
-4.76935500
-3.51097800
-3.87486000
-2.53002900
-1.12982500
-0.49925100
-4.46208100
-4.56216600
-5.46682000
-4.76252000
-5.36270000
-5.12602100
-4.89944200
-3.98259600
-4.68870800
-3.02098000
1.55625600
2.59193800
0.77958200
2.31357100
2.06762800
3.15823500
3.55555900
0.03319600
0.23857700
1.74197600
2.87501300
1.61159800
3.27893000
4.27165700
2.75989300
4.29864800

Supporting Information
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0.33761800
1.94300700
3.29183600
-1.42396300
-0.62600800
1.53391800
1.12384500
1.83312800
2.73283000
2.21103200
1.72948000
3.73724800
1.85788800
1.97868800
0.63775800
2.39248600
4.09343400
4.02686300
4.40545200
0.76626400
2.18309300
2.52488000
2.03303700
3.91432000
2.02723100
5.49342100
4.04643500
2.25330600
4.18537100
4.40228500
0.94026200
2.47506900
4.53610200
4.41254500
1.22148600
-1.01790600
-3.00313400
-2.34241000

-4.86563800
-4.24569800
-3.18304800
-3.46527900
-4.49939700
-1.78802800
-3.50441900
-5.10748900
-4.49535700
1.36967200
1.82906300
1.21118100
2.46689400
1.07360900
1.93447000
3.15980300
0.89744500
0.43718400
2.53959900
2.58957100
2.14695400
3.79432300
3.46524700
2.97525200
4.22912300
2.39392000
3.61272300
4.55303400
2.21944300
3.91416100
4.37272900
5.19314300
4.56266500
3.31502100
-0.12984800
0.55993900
1.27713300
1.68000900

103

1.16087600
2.47737700
3.79796700
2.24572300
3.43930400
4.88745600
5.00407800
3.15024800
1.75543100
0.83460000
2.22116200
0.86104100
-0.19392400
2.97561100
2.21052400
2.60078400
-0.12539000
1.58068700
1.24970700
-0.23181700
-1.19314300
0.18294400
3.59247400
2.63519100
1.56598000
1.27026400
0.21580100
-0.56240000
3.38584500
2.93104800
1.54051100
1.84405800
0.47129800
-0.77645500
0.29220100
0.02086500
0.15780300
1.36093700

Supporting Information
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-3.17567800
-1.88738800
-2.44703300
-2.69454900
-3.71823600
-1.43465600
-2.06461500
-2.81018400
-1.50929300
-5.27524200
-5.29978100
-3.57689300
-6.14755900
-5.66790500
-3.99161600
-2.73395400
-3.27829000

Multiplicity: 1

2.09780200
3.46359800
2.31316800
1.43854700
0.04335000
-0.35727400
3.54652000
4.63542300
4.64812500
-0.91798600
-0.62460000
-0.87969700
4.71665600
4.74615800
5.84797500
6.77651800
-0.01801800
0.65209200

2.19633400
3.02209100
1.09404300
3.48449800
1.87506700
3.36553600
3.88726400
4.18572600
5.54064000
-3.22105600
-1.91664400
-1.27684000
-1.31650700
-1.71270800
0.23816100
-1.89795900
-1.40184500

-0.61692100
-1.06281200
-1.33102600
-0.78410400
-0.38212700
0.07274900
-1.51038200
-1.11765400
-0.73949900
-1.53669400
-2.05844900
-2.27137100
-2.01974100
-2.35133800
-2.07852900
-2.46857700
0.74100700
1.55413200

104

-0.90902400
1.45479000
2.26841000

-0.79882500

-1.79180100
2.37860000
0.39491000

-1.61784800

0.52256200
0.53491900
0.28128400
0.55066000
1.10462800
-0.97686100
0.17167500
-0.45814000
1.96817600

-1.21255500
-1.41900400
-3.35338300
-2.43649200
-2.79667200
-1.87200800
-2.76289400
-0.64708400
0.36572900
-3.11788500
-4.03777900
-2.30678200
-3.32971600
-4.36344000
-2.52670800
-2.93441700
-3.84592200
-3.54253500

Supporting Information
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0.33658100
-2.34030100
-3.02269000
-2.66557500

5.80512000

6.70629000
-2.42160000
-3.44778400
-2.18270200

2.08769100

2.65792600

1.03381900

2.40174200
-1.44995900
-1.49789500
-1.74358200

1.51251500

0.36718300

1.33471300

2.84321400
-0.59884500

0.44360800

0.39518500

2.13329200

0.38069900

1.36413300

2.98625300

3.67721300

2.87203200
-0.43173200

0.22179500
1.73343800
1.24521600
2.70809900

3.83825800
-0.74612600

0.22212500

1.85356600

0.38786200
-1.00166500
-1.81924200
-0.62356200
-1.62335600
-1.65733000

0.11829400
0.50371300
-0.28818900
-1.66189300
-0.99276200
-1.57935000
-2.69401800
1.25371600
2.03207700

1.72676700
-1.30280600
-1.11042400
-2.68655300
-1.27335100
-1.14335700
-0.12752800
-2.21209400
-2.85454400
-2.71483300
-3.78926300
-0.29855200
-1.42976900
-2.38211600
-2.04100100
-3.57356400
-2.16788900
-4.76105100
-3.74503400
-2.34275700
-3.60898300
-4.37424400
-1.19955100

105

-4.82253800
-3.26990800
-3.53026600
-2.29285400
-1.19873300
-0.59228100
-4.30699900
-4.36833200
-5.30140600
-4.74350100
-5.39814000
-4.98995900
-4.93040700
-3.98313400
-4.75521200
-3.03612700
1.65379200
2.67541100
0.99543000
2.41883200
2.15579300
3.15398200
3.74176400
0.26379500
0.45300300
2.06205000
2.90012100
1.73333700
3.48380100
4.44242500
3.06071200
4.48581200
1.56569200
2.79947900
4.00384600
2.54572500
3.81315200
4.99206600

Supporting Information
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1.76170900
2.75550100
3.53176100
1.96048600
1.41927000
3.49154800
1.40828400
1.79897800
0.32454200
1.84567600
3.88336700
3.91853500
3.92289000
0.30993400
1.76593500
1.84129400
1.44996000
3.37713600
1.28960600
5.01955300
3.37200800
1.43663200
3.78150800
3.69944200
0.19297400
1.56724100
3.69345200
3.77183600
1.24853600
-1.11341300
-2.84129000
-2.47446200
-3.35506100
-2.44832300
-2.29611300
-3.30866000
-3.73075700
-2.15173900

-2.94457200
-4.54884100
-3.91085100
1.65256700
2.16125700
1.75773000
2.56325900
1.54050300
2.08259700
3.61791500
1.41161600
1.11691800
3.21349400
2.50042600
2.20333300
4.01595000
3.95686600
3.69886000
4.49880000
3.26071100
4.09825700
4.63629300
3.08170000
4.73228000
4.45031500
5.54795200
5.13868200
3.76736600
-0.03872700
0.27094600
1.15022900
1.82082400
1.83078400
3.22433600
1.27440700
3.21805100
1.28390400
3.77383300

106

5.26233900
3.54699700
2.09130100
0.65735200
2.00434300
0.65309400
-0.46274600
2.82471800
2.01193600
2.23108600
-0.30903600
1.43270100
0.89180500
-0.47755300
-1.43639700
-0.23955800
3.19757300
2.24030300
1.10649600
0.89666100
-0.23238700
-1.04968600
3.05488000
2.42758700
1.09715000
1.27615000
-0.08653900
-1.20073800
0.28162700
0.15892000
0.35931100
1.54598500
-0.75780300
1.53146700
2.46717500
-0.75275900
-1.61463300
2.41890900

Supporting Information
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-2.84513700
-3.62407800
-2.79756000

-4.11296000

-4.58891300
-3.36626300

-5.74602900

-4.78792500

-4.02027400
-2.13603400
-3.29172700

Multiplicity: 1

2.35017000
3.78921200
2.94747900
1.87765000
0.45631400
-0.14206100
4.11647000
4.83402700
4.63435500
-0.00418200
0.54436400
0.21215400
5.42114800
5.64001500
6.43118600
7.45804500
0.08092200
0.38884400
0.61950400
-1.50341700
-1.81215400
-2.04116800
6.13509300
6.93734000

3.89761400
3.77706700
5.64367400
-3.98466100
-2.74562900
-1.70420500
-2.77649900
-2.24674000
-0.33367200
-1.82147700
-2.22354300

0.28853400
0.43548500
-0.23237700
-0.09655100
-0.23168700
0.04006200
0.08755900
0.85975900
1.18961500
-1.65188500
-2.03497300
-2.32509700
0.11216200
-0.15893600
0.51111800
0.54417900
0.80503900
1.80266300
0.61289000
-1.66073200
-2.66590000
-1.44457500
0.88985800
1.22176700

107

0.38378200
-1.62804700
0.35799400
-0.18069800
-0.07297300
0.84555700
0.58166500
-1.29191900
0.72973400
0.01531900
2.20807800

-1.11047700
-1.23287600
-3.22966800
-2.37207800
-2.82316200
-1.94001700
-2.56788800
-0.39590100
0.61511900
-3.19006000
-4.06048800
-2.35398200
-3.06503700
-4.09351600
-2.19978600
-2.55302800
-3.89806000
-3.55982000
-4.83394900
-3.48924100
-3.79971500
-2.55886900
-0.87996700
-0.22646300

Supporting Information
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-1.88204500
-2.96707500
-1.41866300
2.94864600
3.18895300
1.97914500
3.69589300
-1.42086000
-1.67521800
-1.95153100
1.90062300
0.80492800
2.03628900
3.23530800
-0.15368600
0.67064200
1.18946600
2.80097300
1.08663900
2.42040700
3.17178500
4.02455700
3.60838500
0.39421300
1.33116900
2.51610300
2.52137000
3.75313800
4.56391300
0.37534500
1.59314500
2.41459900
2.79237000
4.04913200
4.54667700
1.24565200
0.66972800
2.54727300

-0.63415700
-0.64455100
-0.91196600
-0.60768000
0.25295000
-1.00195400
-1.39006000
0.77104700
1.49085200
1.09538500
-0.84025300
-1.00382300
-2.18199100
-0.51027500
-1.24880700
-0.07144600
-2.11665600
-2.09460300
-2.42620800
-3.29542700
0.45460300
-0.43514600
-1.62293500
-2.20396300
-3.43916100
-1.76035200
-4.23533400
-2.94432900
-1.36412400
-3.70324400
-4.24768700
-0.81959000
-2.53869900
-3.74745600
-2.85432700
2.17769900
2.32413000
2.98071900

108

-4.55623100
-4.71976100
-5.51514600
-4.62762500
-5.26212500
-4.91625200
-4.79190000
-4.16911800
-4.95729400
-3.26325900
1.62638700
2.70229300
0.87472100
2.30729200
2.23311000
3.25755000
3.68617500
0.09341500
0.38399600
1.85980000
2.82787500
1.55641500
3.29960700
4.43674800
2.92848200
4.36517300
1.30228200
2.53295400
3.77425700
246452000
3.62480000
4.92486500
5.08952000
3.22148900
1.77826700
0.89154600
2.30971700
0.79446900

Supporting Information
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0.22454700
1.37609800
-0.26154600
0.39836700
2.97784300
3.27614200
2.27995800
-0.79671700
0.55417600
-0.05131300
-0.00609400
1.71098500
-0.61536700
3.22356100
1.27399100
-0.77352600
2.43500400
1.53513500
-1.56639900
-0.82865300
1.09436900
1.67581600
1.29492500
-1.09083400
-3.03219000
-3.53525900
-3.85206900
-4.83393800
-2.92666700
-5.15022700
-3.49842800
-5.22756700
-5.62244500
-5.79122200
-7.25134900
-0.66809900
-1.95273000
-2.49940400

2.77871800
1.91762700
1.74619400
3.80236800
2.87921100
2.57817300
4.46049800
2.28374800
2.63733900
4.25379900
3.87711300
4.58938100
4.36938900
5.01514700
5.02159500
4.64114000
4.20562900
5.64579100
3.82384100
5.42051400
6.08750200
4.93846200
0.37853700
0.37127400
0.80881300
1.35771200
0.72000400
1.86769400
1.38814100
1.22879000
0.23702900
2.29830900
1.80346900
1.16507100
2.44630800
-4.34974900
-4.12867600
-2.45041400

109

-0.10103900
3.04187000
2.39774100
2.62300900
-0.20743400
1.50803900
1.10737800
-0.01600800
-1.13597200
0.20327300
3.64005100
2.52564200
1.62260600
1.03302100
0.09490100
-0.52505400
3.25726400
2.76838800
1.69066900
1.85544400
0.28715200
-0.92373700
0.34759400
0.08555900
0.08318200
1.26523800
-1.04088600
1.31308800
2.16748300
-1.00878600
-1.94595200
2.22858400
0.16816800
-1.88267700
0.21408900
0.32060200
0.02122300
0.58607400

Supporting Information
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-2.69525800
-2.10113700
-3.86136500
-1.45055600
-2.29238600

Multiplicity: 1

1.08976300
-0.87055600
-2.35732200

3.11370800
-3.75274600
-3.66346600
-2.35668000
-1.20693000
-0.31266200
-4.52557400
-4.44912500
-3.91590500

3.31243300
-1.27527700
-2.11368700
-1.46935600

3.95859900

4.54829700

4.03933600

2.46560900

1.90329000
-5.92060600
-6.48132100
-6.56991900
-7.65405100
-0.91472000
-0.81659700
-1.74451200

2.33023000
0.01053100

-5.06056900
-4.24040800
-2.31753200
-1.65072500
-2.41287100

-0.58846500
0.18175200
-0.10614900
0.94286700
-0.17619500
-0.10367800
-0.08808400
-0.13559000
-0.29510100
-0.17992800
-0.24534600
-0.24195800
3.06989400
-1.33959400
-1.23698000
-2.25321500
2.01187900
2.01575800
3.07474100
1.99426200
2.00745700
-0.25600900
-0.27239300
-0.32539300
-0.38987800
1.16598200
1.99253500
1.42451700
0.93214700
-1.46017400

110

0.61898900
-1.30071900

0.07671800
-0.18722100

2.03617800

0.66569900
-0.45063900
0.57776600
-0.81019300
0.17732700
2.43629800
1.98376100
2.94769500
2.31842300
1.36504500
-1.03929500
-1.97706600
0.97565700
3.90652000
4.60347200
3.33237500
-1.10389400
-2.01566800
-0.20960500
1.25002600
2.17839300
1.37323700
2.30284500
0.14871400
0.11779900
3.71543700
3.00701800
4.38653100
0.35145000
4.72317900

Supporting Information
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-0.06397200
0.85517100
-5.83461600
-6.35720900
0.29681700
1.23540800
-0.49907800
-4.16102300
-5.02364100
-3.40551800
-4.47033800
0.36599900
0.56140900
1.21242400
3.06003600
3.39952200
1.96571100
3.94893700
2.71141900
0.72699300
3.86128700
4.93597600
2.26578600
0.26699000
0.15746200
4.88615600
1.03049400
2.84732400
-0.68620600
5.33089000
4.48489600
5.65829300
0.66785800
2.65868100
2.67524200
-0.91301600
-1.52092500
-1.62954000

-2.31177800
-1.66841300
-0.31932400
-0.37447200
-0.17055300
-0.26311700
-0.00171700
-0.02607700
0.64630000
0.38466400
-1.01036200
1.02075700
1.94806200
0.87397800
0.11664500
3.89536500
-2.84262500
-1.63523000
-3.41762700
-3.39234400
-2.67649300
-0.92754700
-4.54334300
-4.52845100
-2.98275900
-2.94593700
-5.09596100
-4.99064700
-4.97077300
-3.93687700
-2.88945400
-2.18431700
-5.98108900
-1.62829600
-1.27857600
-0.90304400
-2.26107800
-0.34292200

111

5.41080700
4.05322900
-1.04762500
-1.99880800
5.49072400
6.05071800
6.23163000
3.79347900
3.81487400
4.45690700
4.16315600
4.53755100
5.09030000
3.85235100
-1.51310600
1.67587700
1.25244100
0.94259000
0.17903900
1.59522500
-0.00481200
1.07218300
-0.48997600
0.90835800
2.42030400
-0.97556200
-0.10524100
-1.29070600
1.18337600
-0.82252200
-1.99484200
-0.84747200
-0.62088300
1.67153800
2.70024300
-2.01296000
-1.61483000
-3.25650300

Supporting Information
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0.55862200
-2.56324600
-0.97343600
-1.44492500
-1.15575900
-2.67333600
-1.57238000

1.11994900

1.03478300

0.64289500
-1.89309800
-2.21558800

0.01753400
-2.12669700
-0.11100500

1.70131300
-3.26747100
-2.20554600

0.57023700

0.07898500
-0.04693800

0.33967700
-1.01293700

0.12520900
-2.36725100
-0.85017800

0.04049600

1.08903900

0.08323600
-3.17752800
-2.54781400
-2.39552600

0.09000100
-1.66910600
-0.86992000

0.90037100
-1.26442800

0.26796900

-1.14736200
-2.13742700
-2.66926800
-3.24351500
0.59129300
-0.10811000
-1.34591800
-1.55433100
-0.19630000
-2.13108800
-4.19612900
-2.66895200
-3.46579500
-0.92394300
-1.57234100
-2.27946900
-2.50432300
-3.38248000
-3.88688300
-4.18541600
-2.27286200
-0.62537200
2.00902800
2.42442800
2.42019200
2.77501100
1.90011300
2.15121600
3.93847600
2.14610600
1.90089300
3.93698300
2.48588200
2.49924400
4.28977200
4.20279700
4.32060000
4.67394600

112

-2.42940000
-1.30303600
-0.75452500
-2.79165400
-3.57222800
-3.05349700
-4.41787300
-1.57681900
-2.69568900
-3.60439100
-2.48117400
-3.98557000
-3.18883300
-5.26633100
-4.81325600
-3.85668200
-3.71326800
-4.82085000
-2.34349800
-4.01730600
-5.65714900
-5.14143100
-0.89316500
-1.84192000
-1.49875600
0.43308100
-2.79969600
-1.40901900
-2.08931500
-0.81593800
-2.44298800
-1.74940900
0.91069200
1.10771000
0.19407000
-2.77257600
-2.71107100
-0.75807600

Supporting Information
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-3.36534400
-2.21535800
-0.73656400
-1.39624100
-1.29441900

1.23600100

0.27154300
-2.25378200
-3.03494600
5.07810800

Multiplicity: 1

0.79712200
-1.31945900
-2.73092100
2.91471600
-4.15395900
-3.82662700
-2.58401500
-1.34015800
-0.52307000
-4.79186800
-4.97600700
-4.55757000
3.15364400
-0.98705300
-1.76107200
-0.94746200
3.41079200
3.71028600
3.51435100
2.65285100
2.40507700
-6.16961200
-6.62262700
-6.94380800
-8.01929800

4.19802100
4.68338700
4.79910700
3.80431500
5.39941400
4.40542100
5.76026200
5.76855000
4.43115200
4.43924600

0.72826400
-0.29913000
0.81115300
-1.34453500
0.61485600
2.72086300
2.12139700
2.82785600
2.10973900
1.83701300
-0.44431700
-1.41772900
-1.48246100
4.08071400
4.85202000
3.80619800
-2.50183700
-3.34693900
-2.56598600
-0.32996200
0.52716400
2.03845000
2.99301400
0.97367900
1.09461400

113

-2.19286600
-0.42315900
1.15775900
-3.67253500
-2.91722400
-0.31782000
-0.92271100
-0.59141600
0.26403600
-0.57977700

0.08336100
0.16843600
-0.13353400
0.30484800
0.08235300
-0.68409700
-0.61233900
-1.05167900
-0.84812500
-0.25270800
0.50067100
0.71293200
-2.47313500
-0.23211900
-0.32433500
0.83015000
-0.28873600
0.32343200
-1.67613100
-1.87291800
-2.48956200
-0.14423500
-0.39507200
0.29664300
0.39320400

Supporting Information
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-1.26426700
-1.44050100
-2.04990100
2.48314700
0.35401200
0.55799700
1.15814200
-6.34797300
-6.97116400
0.39740800
1.38122500
-0.34327700
-4.16781000
-5.00563800
-3.32800900
-4.45545400
0.10084600
0.14151700
0.88159400
2.84384500
3.26513800
3.59481200
3.75857500
4.94763900
3.26316900
5.02244600
3.52895200
5.97730900
4.29033600
2.22006900
6.24023100
5.62602600
7.01877100
4.04414800
6.81678900
6.85739800
5.96342600
6.41352800

3.06003400
2.10599000
3.74650700
-0.26520700
4.66492000
5.59013500
3.96166900
-0.25939700
-1.08890200
4.91481000
5.30628200
5.68371000
4.06258700
4.02240400
4.53212800
4.67842300
3.62826900
3.80670600
2.89139900
-1.29651000
-1.53381700
1.22709800
2.03831400
1.36381400
0.82736800
1.82134600
2.54247400
1.08391100
0.54940900
0.72725300
2.11620100
0.66895600
1.18597800
0.23585900
2.89332400
1.21609200
2.47430000
0.44363400

114

-2.57098800
-3.08110200
-2.91366900
-0.48018600
-0.67833800
-0.12460800
-0.42709200
0.60731900
0.93083800
-2.18469600
-2.46946100
-2.45416400
-1.10443600
-1.80778600
-1.60684500
-0.24427600
-2.95337800
-4.03536300
-2.71908200
1.38586200
-3.55177200
1.56270100
-0.64627400
1.19536600
2.84789300
-0.11903200
-1.73781100
2.08294300
3.75857300
3.13582600
-0.82706500
3.37375500
1.79294800
4.76921100
-0.31142400
-0.92550200
-1.82034600
4.08800700

Supporting Information
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2.77816900

1.98299500
-1.44285200
-1.87769200
-2.36742100
-0.01410400
-2.89078100
-1.21196100
-1.83357100
-2.06219600
-3.39671400
-2.32784600

0.66484100

0.34390600

0.03509200
-2.15606100
-2.78032800
-0.40575500
-3.01034700
-0.90377400

1.06611500
-3.80771100
-2.78454400

0.27685200
-0.36060400
-0.87300100
-0.57882800
-1.45528000
-0.37585000
-2.83021000
-1.15101200
-0.56498400

0.60684700
-0.37524900
-3.59704700
-3.09113300
-2.82354100
-0.17496100

1.53223200
2.29954100
-0.96359400
0.22777800
-2.15891600
-1.37143200
0.54293800
1.08264000
-0.15424500
-3.02117700
-1.91722800
-2.53648900
-0.52999400
-2.20377400
-1.75278000
0.70860200
-1.33588200
-0.55163700
-3.38058900
-2.93597800
-2.02996600
-1.05448100
-1.60209400
0.29386800
-0.80035900
-3.22686200
-3.80726100
-1.64424200
-2.71261500
-2.31837200
-0.94273700
-3.23402100
-2.23619200
-3.73330400
-1.56170300
-2.81897100
-3.34724000
-0.44468500

115

0.37302300
0.54706700
1.93750800
2.81325700
2.21278200
2.36289200
2.53941800
2.62234200
4.29819300
1.60922600
1.94743200
3.70310400
2.16807600
1.74736100
3.84578700
4.89526600
4.54305900
4.68910200
3.86720900
4.10046000
4.10281700
4.27420100
5.60898100
4.52424300
5.75829400
5.15953900
3.51499800
-1.12961300
-0.88625900
-1.24430300
-2.47038500
0.05982500
-0.80475600
-2.03271400
-1.43925400
-0.30602500
-2.38543600
-2.40687600

Supporting Information
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-1.90439500
-1.15045600
0.40030700
-1.74963100
-0.07549600
-3.81172000
-2.52393500
-0.93115500
-1.96903400
-1.75372700
0.91244900
-0.05013900
-2.53800300
-3.30105300
4.11786900

Multiplicity: 1

-0.86548400
1.33379400
2.22171000

-2.93816100
3.56816800
2.57525200
1.64683500
0.25668000

-0.26895800
3.73964600
4.65087400
4.59112100

-1.93196600

-0.52581800

-0.06483400

-0.49830700

-2.50514500

-2.52909400

-2.02394800

-2.38663400

-0.16573200
-1.95943300
-4.48409800
-4.40799900
-3.01961900
-3.82299400
-2.63354600
-1.43325200
-4.93336700
-5.16180300
-2.54810200
-3.74659800
-3.35327000
-1.88444000
-4.02682400

0.43723400
0.05729500
-1.35636400
1.71109000
-1.85308800
-3.14926800
-2.19955600
-2.17817900
-1.40577600
-2.97396800
-1.49939500
-0.63922300
3.03288700
-3.48377400
-4.32260400
-3.74191000
3.02625200
3.53889200
3.68130900
1.70399800

116

-2.65418400
-3.61906200
-1.83549100
-2.11457400
-3.35500500
-2.43670800
-3.70843900
-4.55756700
-1.17417400
-2.91393300
-3.30381300
-4.17848500
-4.53861600
-3.91430300
-2.43017500

-0.44526500
0.19120600
-0.53461500
0.68567800
-0.31132800
-1.88103200
-1.49426400
-2.04736900
-1.44897800
-1.16467400
0.51061600
1.16222100
-1.57095600
-1.82716100
-2.36153700
-0.76112600
0.79071600
1.74653400
-0.34904400
-1.68312900

Supporting Information



T OoOOoO@Daoaoocozoocooo@m IO ITToDnIToDnaornoDnaoaomDnzTZzao@DmDaorn QX

-2.46057500
4.91373500
5.00745000
5.95772000
6.88434000
0.16554300
0.67126500
0.68264100

-2.94580500

-1.97279600

-2.49643000

-2.48869500
5.82343200
6.65247400

-2.05496300

-3.10415600

-1.62522300
2.44340500
3.36502400
1.62732900
2.26517100

-1.29664200

-1.36434300

-1.76203700

-3.33717500

-1.53691900

-3.78194000

-5.28680800

-5.09788300

-2.74362600

-5.96606700

-5.79061400

-5.40404400

-3.03161800

-1.72186800

-7.38981300

-4.34542400

-6.42412700

1.25926000
-3.72926000
-4.58931000
-3.35052700
-3.91806100
-1.66663200
-0.69594100
-2.33684900

1.03133000

-3.33931100
-4.29735500
-2.62814400
-2.24216100
-1.95652200
-2.84442600
-2.72066200
-3.60191100
-4.19730700
-4.25335200
-3.97797900
-5.17077400
-1.52935200
-1.17453200
-0.76067500
1.20451000
3.54510700
-1.20087000
0.15736200
-1.38104100
-1.89570700
-0.57627500
0.94370100
-2.24994300
-2.78249800
-1.73202000
-0.49051700
-2.95112500
-2.38356700

117

-2.67119900
-1.21045100
-1.86682300
-0.37714100
-0.38472300
-3.49423700
-3.55436100
-4.19436200
-0.56555000
-2.29659700
-2.18695700
-1.64072600
0.47465500
1.11675300
-3.74001700
-4.03763700
-4.41303600
-2.86943100
-3.45649400
-3.55254800
-2.39758200
-3.91200300
-4.94812700
-3.27855200
1.56021900
-2.44153600
0.37351200
-0.87401300
0.82229800
0.96966400
0.07844600
-1.65393200
1.86233600
2.01521200
0.62797300
0.28117200
2.45205300
2.20901500

Supporting Information



T T o000 @D IT@D D ITT@DooocoraoDnImaoDn Doz oD 0@n T DT T

-2.22736400
-7.86522000
-7.61724400
-7.78227600
-4.55725200
-3.79275400
-3.50732700
1.34346100
1.14197200
2.57851300
0.11069500
2.00152900
0.25912300
0.96671400
2.73300700
3.47424800
2.41111200
-0.78530800
0.19802900
-0.05748400
0.83034600
2.22172900
-0.25643700
3.31547400
1.19040400
-0.93956700
3.10226500
2.12719200
-1.16428200
-0.39577000
1.07542500
1.32756900
2.27799200
1.63138900
3.79373300
2.04287300
1.78542300
0.54770500

-3.33987800
-1.46482200
-0.14373100
0.22690800
-3.63858700
-0.20821000
-0.68117400
-0.17227600
-1.67775700
0.30777400
0.57408700
-2.24146500
-2.02966800
-1.94491600
1.38107600
-0.20872600
0.03339700
0.23995400
1.64980800
0.31571500
-3.02370900
-1.47177300
-1.18600300
0.37384900
0.79252700
0.86497700
-2.01967500
-1.68340000
-1.52257800
-1.39277800
0.62164000
1.87332200
1.59047700
2.81847100
1.61624800
1.68435000
2.78540700
2.79675600

118

2.48638500
0.12024100
1.29581000
-0.44179100
3.26674400
-0.75535300
-1.70350800
2.07436900
2.33510600
2.85171600
2.63251300
1.95536300
1.78414700
3.83603000
2.69326600
2.50278100
4.35501100
2.09392000
2.44163500
4.13414700
3.98984700
4.57977900
4.36322700
4.87643200
4.88352200
4.48920800
4.21685100
5.65386100
3.84579300
5.43355800
5.96294000
4.73897400
-0.35590300
0.31101100
-0.11460200
-1.87942400
1.39641900
0.13618500

Supporting Information
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2.23758800
4.26128000
4.01686100
4.39943000
0.96274200
2.48859400
2.64681100
1.75976900
3.74616700
1.98547600
5.47885800
4.15553600
2.46020500
3.93179200
4.19117100
0.90522600
2.38719700
4.60090800
4.63989600

-1.48330200

Multiplicity: 1

-2.57151800
-3.83991900
-5.27285500
-4.69328300
-3.53440400
-2.18871300
-1.52815500
-5.76503300
-6.19545000
-5.87016100
-1.59005800
-2.19811700
-1.60410900
-7.11822600
-7.47490600

4.11089900
0.76320600
1.53496800
2.91921700
1.65339300
0.80973700
2.97622400
4.96719800
4.12372100
4.17894500
2.91652700
2.99729700
3.01420400
4.08618600
5.05726600
4.17573100
5.11640100
3.91514400
2.14884300
5.33930800

0.28864200
-0.77741800
-0.58921200
-2.42972400
-1.92745500
-2.55600100
-2.02753700
-1.64452000

0.34561700

1.15459500
-2.31579400
-2.79725600
-1.23849000
-1.79069500
-2.61791100

119

-0.24854000
-0.61595000
0.95398500
-0.66236000
-2.07700300
-2.37186400
-2.44159100
0.24324600
0.02521200
-1.75847400
-0.46114300
-2.17337600
-3.52321800
1.10807000
-0.34635200
-1.95209400
-2.16747400
-2.58200700
-2.67619100
-0.21044400

0.20396100
-0.50093500
-0.59527500
-1.78681100
-1.23220200
-1.40905300
-0.71355700
-1.40603200
-0.10145900

0.53977000
-2.80626900
-3.58440600
-3.01570000
-1.71790300
-2.32421600

Supporting Information
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-8.00197400
-9.06176000
-2.11950700
-2.50356200
-2.75242900
-0.15972700
0.25366800
0.45513300
-7.54201800
-8.25260200
-0.09231100
0.94552800
-0.65127500
-4.85375600
-5.16554600
-3.92415400
-5.61420000
-0.68017900
-0.64325600
-0.07538200
-2.80494300
-3.27553700
-3.71877800
-1.37945000
-4.28836800
-2.62714000
-3.25073700
-3.40150200
-4.74517900
-3.68935700
-0.70175400
-0.97091400
-1.33543800
-3.60239100
-4.17656000
-1.82297800
-4.35187700
-2.25988900

-0.84389200
-0.92926000
-4.03596400
-4.13944500
-4.66121300
-2.84634300
-2.69978300
-2.25806800
0.21439300
0.93867400
-4.31994100
-4.67555000
-4.92259300
-3.58408300
-4.46716400
-3.80237200
-3.36100400
-4.54084000
-5.60501900
-4.00272600
2.01092400
1.83292100
3.02162200
2.60131100
1.41861000
1.10930200
3.17827500
3.16630700
2.64758400
4.36809000
1.93362300
2.72357900
3.94280000
3.02135000
4.16651600
3.73592100
5.07082300
4.92241900

120

-1.21545000
-1.43926100
-0.99195600
0.03022400
-1.63222200
-2.86786900
-3.87394900
-2.17502800
-0.41454500
-0.02535000
-2.46690900
-2.50196900
-3.19938800
-2.64526700
-2.07630000
-3.16586100
-3.39851300
-1.07267000
-0.80739800
-0.33352500
-0.54329300
-1.99976000
0.16279900
-0.57955300
-2.01119800
-2.51316300
-2.73791100
1.20132200
0.18319200
-0.57842600
-1.20285600
0.42826300
-1.32429800
-3.76524600
-2.01834200
-2.76066500
-0.05751800
-0.58958900

Supporting Information
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-0.30524900
-5.20561500
-4.18929000
-1.15196700
-1.79586400
-2.23506900
-1.90462700
-2.76599400
-1.76074300
-4.17188700
-2.37111200
-2.01099600
-0.75558000
-1.77145200
-4.88746700
-4.49081900
-4.18149500
-1.37565200
-3.07937400
-2.38713900
-1.05071300
-3.17949600
-1.38206200
-5.19165700
-3.79272000
-2.10472800
-3.45982600
-3.19771400
-0.37075100
-1.36607100
-3.81924400
-4.51675900
-0.18585900
1.69418100
2.17802900
2.53775300
3.49593900
1.53864700

4.31777800
3.78275400
5.12756000
3.04328200
4.68892300
5.89863400
5.07739600
0.24247400
1.21272800
0.52544800
-1.20232600
2.24984600
1.01758800
1.04616700
-0.17409100
1.53977400
0.36890600
-1.43565100
-1.90431600
-1.36672500
1.74834000
1.34787100
-0.39192600
0.58603200
-1.06782500
-2.39787400
2.38223400
1.25883300
-0.61261800
-0.51237400
-1.19847600
-1.77373600
0.30375500
0.85820200
2.02448200
0.13770200
2.43999500
2.61372200

121

-1.32231700
-2.01588100
-2.54987900
-3.28730100
-3.30488300
-1.09151400
0.43844900
2.05715800
2.70311800
2.60324200
2.44069100
2.44797400
2.30633100
4.22817600
2.15838700
2.33778000
4.13221000
2.04288300
1.98159300
3.96558200
4.66709700
4.75652900
4.59005900
4.50272900
4.49940800
4.21286500
4.51206100
5.85116200
4.22473300
5.68178900
5.58994600
4.07023200
-0.31612100
-0.71005100
-0.10410800
-1.55949800
-0.29766400
0.55022300

Supporting Information
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3.85422000
2.19176700
3.88590400
4.31397100
4.51911900
5.64458400
6.75046300
6.11668100
7.77464400
7.46194700
8.33596000
8.07905900
6.50011000
1.71126800
2.55775600
0.45405100
2.43676800
3.80824300
2.17266900
3.76141000
2.04774100
4.96639600
2.79262200
2.25828300
1.13358200
4.92659500
6.10401300
4.98679700
6.08177300
4.92215600
7.02401700
6.98681400

Multiplicity: 1

-2.19830900
-3.31770000
-4.59338900

0.54201300
-0.77747500
3.32851200
1.67692100
-0.02351600
2.09271700
1.85482500
1.63685600
2.85758900
0.23395800
-0.17632500
0.41361100
-0.66340800
-1.81750200
-1.21123100
-1.48372500
-2.78501900
-1.77748900
-0.20286100
-2.78685100
-3.40435300
-1.49916000
0.69284600
-0.57537000
0.06280100
-3.52435300
-2.25043400
-0.71743000
-3.25315700
-4.30122800
-2.05075200
-3.82128800

0.47318200
0.34628800
0.98713900

122

-1.77188800
-2.03127100
0.18871700
-1.11783200
-2.41538700
-1.34449500
-0.17257800
1.11274500
-0.38199200
-0.73979500
0.17218500
-1.90205100
-0.88096800
0.57178200
1.50647400
0.46849500
-0.11712300
1.41760200
2.45356000
0.40893500
-0.91069300
2.14005700
2.34217900
3.48207000
2.25905300
0.14490300
1.85457300
2.89331900
0.86947400
-0.61641800
2.39738000
0.66804500

0.25622800
-1.16133500
-1.41669800

Supporting Information
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-4.07329600
-3.04001200
-1.85205400
-1.19475400
-5.01874100
-5.42652800
-5.16733600
-1.01293400
-1.57507600
-0.76749800
-6.20319200
-6.49572700
-6.99518600
-7.92310300
-2.17038200
-2.71242400
-2.83214900
0.26239700
0.84485600
0.88627400
-6.60879400
-7.24709700
-0.03885200
0.89763800
-0.57565900
-4.21886600
-5.23831600
-3.53403800
-4.02525400
-0.88431600
-1.12350700
-0.29929000
-1.81677400
-1.72299000
-2.77819600
-0.41639400
-2.70070000
-1.02932100

-0.32443700
-0.44527500
-1.32203300
-1.14149100
0.55179900
1.87963600
2.21662500
-0.93849000
-1.08619700
0.12983500
0.98648900
0.64588300
1.87790600
2.23751700
-2.82607100
-3.04504100
-3.11524200
-1.77748400
-1.52540600
-1.51563600
2.31566700
3.00602600
-3.27584700
-3.84683600
-3.55934800
-0.94391000
-1.32723800
-1.78026700
-0.22248100
-3.64624100
-4.71685100
-3.46843700
2.30741800
2.96256900
3.11956400
2.37730700
2.93530000
2.38677800

123

-3.18988800
-2.28140500
-2.52136400
-1.65245000
-2.69790400
-0.72418500
0.27009500
-3.75135000
-4.68118000
-3.70000600
-3.29649700
-4.28521900
-2.58470200
-3.02084000
-2.47461000
-1.54780900
-3.30170700
-3.80129500
-4.69644300
-2.93645200
-1.30724800
-0.76230100
-3.76160700
-3.75415300
-4.67962400
-4.48949800
-4.59595600
-4.59340100
-5.29190000
-2.54303300
-2.55780000
-1.63196500
0.55027200
-0.84183800
1.43121000
1.20188000
-1.33465600
-1.47203800

Supporting Information
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-1.24106000
-2.83806500
-3.78470500
-2.30117200
0.31127800
-0.42153300
0.06901000
-1.19368500
-2.23370300
0.14698300
-3.01808400
-0.91486400
1.06367200
-3.22857200
-1.92156300
0.86702400
0.50891700
-0.57501100
-0.95880200
-3.07393100
-2.17992200
-4.48483000
-3.18314300
-2.08154800
-1.17402500
-2.78686600
-5.12505500
-4.46088900
-5.08352300
-2.18974400
-3.81333200
-3.78865600
-2.13872500
-4.18479400
-2.88754800
-6.08323100
-5.18711500
-3.85224200

4.41383500
2.67874300
3.11273000
4.57710000
1.82833200
1.89340300
3.82617900
4.85481400
5.20111700
4.44848400
5.13245100
4.61754500
3.82278100
5.18860600
6.25189800
3.89209100
5.48336000
5.65678100
4.18670200
-0.34440900
-0.23524100
0.16753500
-1.83406500
0.81337600
-0.60675500
-1.04619600
0.06301000
1.22921700
-0.63778100
-2.22480600
-1.92533400
-2.64591900
-0.95038900
-0.50390200
-2.51945700
-0.24334000
-2.11294000
-3.69858200

124

-0.72026500
2.43274800
1.00935900
1.54332300
0.57999300
2.18489700
1.32635100

-1.72434500

0.14414400
-0.07143000
2.16190700
2.19381800
1.78915700

-0.32180500

0.21575800
-0.68691500
-0.00471900

2.29929100

3.20372700

1.68987200
2.93878400

2.01457800

1.29398900

3.24492200
2.70404500
4.09162200

1.13255100

2.28058600
3.17856300

1.04703800
0.39980700
2.44651500
4.97255400
4.41380600
3.68044500

3.40269200
2.77541700
2.14134200

Supporting Information



T T T o T T

]
ol

DT T T orTooo00oZao"m MO0 »vnwo T o DT oD Onnn

-4.11834800
-4.61913300
-1.88829500
-3.29356100
-5.63397400
-5.84579900
0.04245500
2.00770400
2.64948800
2.37025100
3.57246200
2.38790400
3.30058100
1.93724300
4.05159300
3.87487200
3.58459700
4.75429500
6.35058900
6.61763100
6.92154100
6.80564800
8.12869200
6.27025100
6.36483200
1.11533300
1.54228700
0.11806300
1.98384800
2.69605500
0.98000300
2.98870900
1.70470300
3.48608400
1.73556300
0.57722400
0.16920500
4.10013400

0.54989600
-1.05763600
-2.91096000
-3.11585000
-2.69760300
-2.21761600
-0.38933800
-0.30978200
-0.12040300

0.45092700

0.90779600
-0.74209500

1.48568800

0.25246900

1.10669700
1.69644400

2.10938400

2.79174900

2.52466300

1.33312600
3.81744900

2.13072100

2.16699000

3.03483900

0.92202200
-2.98093700
-4.08511500
-2.28148700
-2.80148300
-4.60016500
-4.51094700
-3.82116300
-2.26732600
-5.66733300
-4.48589500
-5.52768800
-3.82690700
-4.16742300

125

4.71931700
5.25749900
3.45214300
4.50917100
3.59152400
1.90233300
0.08578000
0.08897300
1.32184300
-1.03477400
1.46343700
2.17349700
-0.89204700
-2.01243400
2.41621300
0.35209100
-1.73390800
0.48692100
0.63941900
1.42057200
0.95072700
-1.12248900
-1.22323800
-1.93579900
-1.44470900
0.67597700
1.39473600
1.08419800
-0.42697500
0.81262700
2.64945000
-0.34303600
-1.32023200
1.21370900
3.44383100
2.57432200
2.90365900
-1.11850900

Supporting Information
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4.59813200
3.24630800
4.89603400
4.34665000
5.23346000
5.76437900

Multiplicity: 1

-1.96170600
-3.31798400
-4.67102200
-4.33216400
-3.16684200
-2.00291400
-1.25295400
-5.25644000
-5.47819200
-5.11365000
-1.29470200
-1.95414700
-1.01586500
-6.56008600
-6.97360200
-7.31530400
-8.33416700
-2.31251700
-2.73569000
-3.06820700
-0.05027100

0.43408300
0.66466100

-6.77662300
-7.38920700
-0.36909000

0.54860800
-1.03470700
-4.65314500

-5.98289200
-6.24757000
-5.24415800
-3.59462000
-6.81723000
-5.51250600

0.40673500
0.01018200
0.52926200
-0.93312200
-0.89889800
-1.78761200
-1.54008400
-0.07456600
1.40579400
1.84961400
-1.49358700
-1.66233000
-0.43282100
0.18854200
-0.29222800
1.08078700
1.30891800
-3.28140500
-3.42412400
-3.63262100
-2.36801600
-2.18161400
-2.07246200
1.67580000
2.35350900
-3.85266500
-4.44859600
-4.17853400
-1.73267000

126

0.42531000
2.10074200
-0.72627200
-2.00939600
0.71041100
-1.32286300

0.24669200
-0.90342900
-1.00537900
-2.70207200
-1.95815200
-2.26301600
-1.48450500
-2.14883300
-0.26129600

0.65405900
-3.59520100
-4.45597300
-3.61650400
-2.57497200
-3.45670400
-1.82562900
-2.12675700
-2.06502900
-1.06419500
-2.77972700
-3.73863600
-4.70572800
-2.95988600
-0.67337700
-0.08455400
-3.56945800
-3.65929700
-4.38322800
-3.86353800

Supporting Information
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-5.47691200
-3.79275200
-4.95103300
-1.04434300
-1.28193300
-0.35783000
-1.73451100
-1.79213600
-2.71202600
-0.30924300
-2.79462000
-1.08929700
-1.44028400
-2.67736800
-3.73381300
-2.36280000
0.40069600
-0.22047900
0.04553200
-1.49832300
-2.44222100
-0.02254700
-3.08799600
-0.94747500
1.06349100
-3.46010100
-2.22233700
0.70292500
0.24898700
-0.69999000
-0.88626100
-2.51098300
-1.48257500
-3.91781500
-2.46329300
-1.50645700
-0.47221300
-1.79071900

-2.41988500
-2.31461900
-1.08294400
-4.11654900
-5.18248900
-3.86098300
2.28475600
2.72938800
3.13704000
2.56248600
2.54804600
2.12207600
4.21714600
2.84311200
2.99299400
4.62951600
1.95436200
2.24632300
4.04821700
4.50731800
5.04240100
4.45977200
5.21039400
4.88063400
4.19918800
4.88125100
6.11410600
3.87541100
5.51859200
5.94893300
4.60435100
-0.28343700
0.10493200
0.09134700
-1.81512500
1.18833900
-0.14747700
-0.61931300

127

-3.63871300
-4.17726300
-4.69387300
-2.22408100
-2.11577800
-1.40648100
0.26329300
-1.21164100
1.08478000
0.78949400
-1.61658700
-1.79978800
-1.33717700
2.14065600
0.73259300
0.95533800
0.21902600
1.83452200
0.66637400
-2.39470200
-0.51979200
-0.80764700
1.54068500
1.48294600
1.04435100
-0.90112500
-0.62260500
-1.38969000
-0.91986700
1.41169700
2.54505600
1.90351400
2.98044100
2.38978900
1.71023600
3.15001700
2.62942500
4.29681700

Supporting Information
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-4.65817900
-4.00175300
-4.22723400
-1.47001400
-3.18897000
-2.77736500
-1.04478700
-3.19198200
-1.73447600
-5.23108100
-4.17698400
-2.73321700
-3.23259400
-3.42088200
-0.73350900
-1.92590000
-4.41890500
-4.92972500
0.13393300
2.16593100
2.42966200
2.16275700
2.82406000
2.40516200
2.57794500
2.03929400
3.04847700
2.93093700
2.62374400
3.29505900
4.85297000
5.50836800
4.85878700
5.54313400
6.74406300
4.74490000
5.65024700
1.65267800

-0.20292600
1.17491100
-0.62035600
-2.11480500
-2.10438400
-2.53572500
-0.32575000
-0.21818700
-2.13533000
-0.32547200
-2.13801200
-3.61920400
0.86632000
-0.70806300
-2.42911700
-2.66165100
-2.65730600
-2.43930000
-0.55412200
-1.18585500
-0.64396700
-0.27703200
0.67772700
-1.30317900
1.05721400
-0.65783300
1.07647500
1.49244700
1.73425600
2.84817100
3.22608200
2.24819200
4.64525600
3.00397500
3.56899000
3.59118100
1.71136800
-3.54423200

128

1.63872100
2.52924000
3.71737800
1.35076400
0.93852800
3.02518600
5.04751100
4.77476000
4.07528700
4.05063000
3.50709900
2.85441200
4.94938600
5.73146500
3.73245100
5.02105300
4.44516500
2.76553200
-0.15498800
-0.16089800
1.13538000
-1.26026600
1.29971000
1.99881100
-1.09228900
-2.26962500
2.28242300
0.17123400
-1.93818800
0.31941200
0.57055500
1.41701400
0.85383900
-1.14493500
-1.18315400
-2.02955400
-1.42839800
0.67745500

Supporting Information
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2.62682300
0.48497200
2.30424000
3.86749000
2.38650400
3.73959900
1.81842300
5.08321700
3.00374900
2.60931900
1.33208500
4.84663800
6.19408100
5.17567500
6.08404500
4.75873100
7.16014500
6.96352600

Multiplicity: 1

-0.14357600

-1.87279700
-3.21055900
2.04057900
-4.64678900
-4.19805700
-2.98369200
-1.68371300
-0.91854000
-5.22048200
-5.52237200
-5.14051800
3.28670300
-1.60320100
-2.31711200
-1.88873200
3.23616700

-4.37225000
-3.53079200
-2.67436000
-4.14429800
-5.33615300
-3.13827200
-2.92469700
-4.76003100
-5.11592300
-6.35014900
-5.27156800
-2.71416700
-4.33157700
-5.53922100
-3.32226200
-1.91551600
-4.79338100
-3.00135800

0.73993800
-0.20109600
-0.73674400
-1.21238700
-0.78068500
-1.39280500
-1.16040800
-1.51168600
-1.34101000
-1.17412700
-0.56830300
-0.31523700

0.12117600

-3.00813700
-3.24772000
-3.61725500
-1.70886300

129

1.18714800
1.03456600
-0.40579900
0.57951600
2.23103300
-0.38768300
-1.35695000
0.84248700
3.10929400
1.88063500
2.50491600
-1.09959400
0.10596000
1.59289900
-0.84957400
-1.83169200
0.29121700
-1.40030900

0.81726900
-0.49189500
0.62687500
0.48545300
0.42771400
2.56079000
1.94704700
2.61112400
1.83955800
1.66335300
-0.64823800
-1.62594600
-1.62742800
2.97479800
3.77187000
2.11010100
-0.03355500

Supporting Information
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3.69823600
3.84008800
2.09949100
1.68543700
-6.59549600
-7.00003900
-7.42926000
-8.50437800
-1.25648300
-1.27998600
-1.94830300
1.45304500
-0.19905400
-0.16598500
0.50666600
-6.89136200
-7.55651900
0.23723100
1.25949600
-0.41164900
-4.46971900
-5.24377000
-3.58012100
-4.81808500
0.14739100
0.45322100
0.85411600
1.57738000
3.78614100
5.03244400
6.44437000
7.42460800
6.31254600
6.72251300
7.98234600
5.90675500
6.50674000
2.33529100

-2.60372100
-1.02816500
0.61039200
1.52811000
-1.31921900
-1.62405800
-1.07741700
-1.18454300
-0.62450300
0.42673500
-0.72347000
-0.04944000
-3.37666500
-4.43735700
-3.24940300
-0.71392700
-0.55030500
-2.49837300
-2.75312800
-2.70160800
-1.81356100
-1.16881000
-1.71955900
-2.85237600
-1.01786300
-0.38979900
-0.81613800
-1.73929600
0.63627800
-1.56841600
-0.84399100
-1.52499900
0.59962800
-1.39526700
-1.12403700
-0.74360600
-2.70188200
2.61248100

130

0.37172700
-1.08131000
-1.08655400
-1.49159200
1.85845800
2.81895300
0.77503300
0.88952200
3.79353500
3.48537100
4.63946800
-0.03111800
3.44821700
3.72733400
2.61456400
-0.47028300
-1.31398900
4.62024900
4.92707400
5.48537600
3.91860300
4.34632500
4.53339900
3.94532400
4.25402800
5.10004000
3.43700000
1.31456300
-2.44089300
-1.61880500
-1.28422700
-2.10280400
-1.25045700
0.47250600
0.79142700
1.29370300
0.57406800
1.55246400

Supporting Information
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0.09635500
1.88540600
3.64743300
0.54269200
-1.10043800
2.70858500
4.48728800
4.00425900
-0.28327300
4.02296300
2.34960800
5.50543000
0.04266300
-0.24583200
-1.30883200
4.68957600
1.20430200
1.33841500
-1.53150300
-0.95950800
-2.79329900
-0.47788100
-1.70820700
-0.07373500
-0.59384200
-3.24836500
-3.53588200
-2.43180100
0.42172000
-0.85280800
-0.12762400
-0.18215300
-1.85267900
0.45215200
-3.34182800
-1.39249300
0.61764200
-2.59669200

2.81516400
3.92880800
2.27132000
4.02950600
2.53933800
4.89889300
3.23641300
1.25905700
5.19611400
4.53090500
5.90652200
2.96796100
6.00169900
5.55863000
4.91707400
5.26661800
1.85661700
1.15207900
-1.69214300
-2.76754400
-2.27484800
-1.37207800
-3.00586900
-2.37761000
-4.03564100
-1.54694000
-2.51379100
-3.54197600
-0.96613800
-0.61177000
-2.64377100
-4.77338300
-4.59704000
-3.69057300
-3.93031300
-3.19621200
-2.39015700
-4.86592100

131

2.15209700
1.29696300
1.24127600
1.66784300
2.41558000
0.74050800
0.67892500
1.40524800
1.50344600
0.43181400
0.55051000
0.41313200
2.17232100
0.47078600
1.75236000
-0.01055100
2.08434300
2.90081500
-1.57299300
-0.62907400
-2.23404500
-2.64667200
0.13397200
-0.11947700
-1.40790600
-2.91074100
-1.46371400
-3.02582000
-2.17587200
-3.34040700
-3.43162300
-0.70658200
-2.07705100
-2.47357900
-3.50131000
-4.09990300
-4.19631200
-1.31450700

Supporting Information
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-1.61110000
1.35962700
0.73909500

-1.14862000

-1.80418400

-2.42802800

-1.14649600

-3.17234400

-3.28532900

-0.49597900

-0.57666200

-1.49413400

-4.08188700

-2.54115500

-3.54695800

-2.73566000

-4.20543200

-3.63670300

-0.55897500

-2.26952800

-2.35313200

-4.10625000

-4.41854500

-4.25413600

-1.65369200

-2.51704400

-1.79444700

-2.59580500

-4.71366200

-5.34189700

Multiplicity: 1

-0.24832400
-1.92623900
-3.35134900
2.20309900
-4.57479800

-5.51338700
-3.29743700
-4.59391200
-4.09109300
-2.45329000
1.29688600
2.08461600
1.02207400
2.19243600
1.46942700
2.31088000
3.39661900
0.44599400
0.43228300
2.33951000
2.40442900
1.67458200
3.50261900
3.92101800
3.10324200
4.25901800
2.10053500
3.18672100
4.11335000
2.50655000
4.04064800
4.48865700
5.21446100
4.11737000
2.64567100

1.09499200
-0.34074500
-0.64353600
-0.29421700
-1.39467700

132

-2.63302900
-1.99663000
-3.02908500
-4.68870100
-4.79750400
-1.52160100
-1.89318500
-2.84094200
-0.60536000
-2.52558900
-0.98155100
-2.60790000
-2.67680500
-3.51316800
-3.53693400
0.32162400
-0.31958400
-1.32223000
-2.84410100
-3.89459300
-1.67787000
-4.45084400
-2.60248900
-0.65121900
-4.58171500
-4.41123200
-0.76331100
-2.16314100
-3.10623800
-2.35407800

0.45015400
-0.39974600
0.69535000
1.36337400
0.45463300

Supporting Information



T O DD Oo@DnT@Do@nop@Dmooco@n oD on oo on OO0 n 0O0mn 00z

-4.48737500
-3.35357600
-2.33934700
-1.62796500
-5.24972000
-5.19000200
-4.74187200
3.22361200
-1.48514800
-2.09784700
-1.04852100
3.15095300
3.50713300
3.64605500
2.29015600
1.98292500
-6.47624700
-6.97284800
-7.04691100
-8.00014600
-2.89429500
-3.38794600
-3.65586000
1.73245600
-0.38685000
0.20546900
0.29597400
-6.40328000
-6.86452600
-0.96645600
-0.16105000
-1.61057600
-4.90360600
-5.67481500
-4.05758700
-5.30826100
-1.77462700
-2.20282300

-0.84121500
-0.31745600
0.44838500
0.83875900
-1.48491400
-2.01129900
-1.96865200
-0.38384300
-0.44357800
-0.92897800
-1.24782000
-1.25773800
-1.97409500
-1.28812800
0.57711300
1.30984700
-2.13257800
-2.16305100
-2.73070300
-3.24383700
1.69195300
2.33232000
1.42143400
0.62076900
0.37598400
-0.26375000
0.75034300
-2.66887100
-3.13728100
1.56757800
2.14358100
1.20001200
-0.77913100
-0.01479100
-0.56245000
-1.75233500
246417800
3.30917000

133

2.65024800
2.05889600
2.85000100
2.10156100
1.69992700
-0.64889600
-1.63058300
-1.24137400
3.76789200
4.53934100
3.16400500
1.02571900
1.75913700
-0.26987800
-0.89454400
-1.63406700
1.86581000
2.83098600
0.75105200
0.84416700
3.56612200
2.82541800
4.30624400
0.40380400
4.44105200
5.10792400
3.66452500
-0.49483900
-1.36027700
5.20098100
5.67447400
6.01476700
4.03474100
4.18522700
4.68057400
4.32758400
4.26423600
4.81883200

Supporting Information
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-1.11417000
1.81713600
3.63255000
4.58254000

6.14700700
6.80590000
6.29908300
6.64232500
7.96866200
6.16411300
6.17511900
2.74391200
0.45075100
2.32950500
4.08206000
0.95307100

-0.64777900
3.22510900
4.99919000
4.40415900
0.22023000
4.57172700
2.89559500
6.04894100
0.61918900
0.26979500

-0.81912800
5.29532400
1.53757600
1.58707700

-1.30435900

-1.34852400

-2.07217700
0.17056700

-2.38314900

-0.79680800

-0.73361100

-2.04279000

2.88555200
-0.26317100
-0.43140600
-2.29195000
-1.87810300
-3.05055700
-0.55475200
-1.74170100
-1.72836400

-0.61779000
-2.78353400

2.97113200

3.38729900

4.00582500

2.60742900

4.19434500

3.57096500

4.69085300

3.29608700

1.77816000
5.29959100
4.31975800
5.48784900
3.01912100
6.25727800
5.27852900

5.20769500

4.83893000

2.37205500

2.16115300

-2.06022000
-2.92633000
-2.77724700
-1.93301000
-3.04288400
-2.41808800
-4.30664100
-2.18238300

134

3.49746600
2.37737800
-2.24475900
-0.60174900
-0.74447600
-1.27938500
-1.31774000
1.04576400
1.10430900
1.56842600
1.72433100
0.51238400
0.79955800
-0.34224800
0.55967900
-0.21091500
1.33794600
-1.15452500
-0.23843500
1.18292700
-0.77281500
-1.08684200
-1.81431800
-0.21141800
-0.41549000
-1.86604200
-0.45477700
-1.70961200
1.14613600
2.21272200
-0.89937500
0.37537100
-2.01882100
-1.32022100
0.71567500
1.17846500
0.10573400
-2.93939500

Supporting Information
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-3.11824900
-1.45931200
0.72564100
0.26851900
0.78376700
-0.78738300
-1.52852000
0.72744400
-2.03636900
0.00039000
1.82847400
-2.57510400
-1.11961300
1.30863900
1.17915700
0.43928500
0.05503300
-2.54510500
-1.38205100
-3.79581700
-2.86697000
-1.14388800
-0.48536200
-1.74895300
-4.63622300
-3.63463200
-4.15678600
-1.99666400
-3.68847200
-3.23294800
-0.90251900
-2.98434600
-2.05001100
-5.04142800
-4.46630400
-3.44684400
-2.76744300
-3.24618300

-2.90727000
-4.16146300
-1.45221800
-1.28942600
-3.30823100
-4.90178300
-5.00249000
-4.15107300
-4.65162400
-4.00433800
-3.16734600
-5.12989700
-6.00531700
-3.66050600
-5.13765200
-4.98764200
-3.41284700
0.68472400
0.83671800
0.20903700
2.07250600
-0.13374600
1.17396500
1.83489300
0.13981000
-0.78415800
1.19670700
2.44915300
1.98001100
3.06945900
1.92429200
1.32425600
3.20000500
0.81753400
2.56802300
4.04310600
0.34975300
2.01419500

135

-1.73769400
-2.28668500
-0.51499600
-2.20081600
-1.60721400
1.02691800
-1.00613100
-0.32973300
-3.08199300
-2.72344500
-1.91095400
-0.69685700
-1.19146600
0.46247700
-0.50253100
-2.94204700
-3.64834700
-1.85596200
-2.85403300
-2.60725100
-1.25751100
-3.30535600
-2.31522500
-3.95815000
-1.91029100
-3.03898300
-3.72983400
-0.70151100
-0.53505000
-2.36265100
-4.65177800
-4.70872400
-3.32961800
-4.25781900
-3.12061400
-1.90287500
-5.16826600
-5.52272700

Supporting Information
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-1.16466400
-2.27852700
-4.74293500
-5.32261200

Multiplicity: 1

0.09209300
-1.96552800
-3.41089200

2.40598400
-4.79331600
-4.53853500
-3.31059900
-2.11592700
-1.32847900
-5.45570500
-5.56136600
-5.12363100

2.49234800
-1.54036300
-2.24525800
-1.37391600

2.78167300

3.01516200

2.85835500

2.08940500

1.96550600
-6.81083000
-7.29016800
-7.53140300
-8.58781600
-2.28303600
-2.61702400
-3.05460200

2.13381300
-0.22841600

0.17074600

3.56012300
3.93634900
3.28010900
2.49163000

0.61635800
-0.38106100
0.19945300
0.37920500
-0.24679700
1.32743500
1.17535800
1.98270000
1.68989100
0.48279000
-1.16782300
-1.73086900
-0.79438500
1.61573700
1.85356100
0.53239200
-0.95065100
-1.56174400
-1.49863400
0.54825300
1.14416000
0.32493000
0.91028800
-0.60268900
-0.75150300
3.49874800
3.69312600
3.90277900
1.19841600
2.35992200
2.11658700

136

-2.78853600
-4.11242500
-3.91051600
-2.43686800

0.24375400
-0.24465400
0.69976300
1.54840100
0.70538000
2.31511000
1.69813700
2.09602000
1.37036000
1.72741700
-0.02652700
-0.83856600
-1.00143700
3.47304600
4.28061200
3.50802100
1.41086300
2.27603700
0.12790100
-0.86409400
-1.76413800
2.02692500
2.80604000
1.28658000
1.49310300
1.90565500
0.87981700
2.57271900
0.41061400
3.71092200
4.70396600

Supporting Information
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0.50206400
-6.90750800
-7.48913700
-0.39798100

0.56259600
-1.07907600
-4.91413500
-5.51386600
-4.03217400
-5.50117400
-0.96144600
-1.10049500
-0.24948000

2.40638400

2.51568900

3.21411700

4.67465000

4.64821100

5.08252700

5.75195500

6.95117900

5.86349300

5.22347600

3.80067900

1.68859400

3.92893300

4.92111200

2.67334800

0.50842900

5.15696900

6.17133600

4.83441900

2.43090900

6.28148900

5.24785500

7.06031100

2.72090600

2.99312700

1.99956000
-1.34003600
-2.05381400

3.86997100
4.37848700
4.24381700
2.22774900
3.06271200
2.62415500
1.68159100
4.21692000
5.30140900
3.91939100

0.83359900
-1.26671100
-2.86154800
-3.26295200
-4.70444800
-2.38262500
-2.85787700
-3.38767100
-1.54176300
-3.37515000

3.08476600

3.50408200

4.00512100
2.66569400
4.24545300
3.51240900
4.53945200
3.19183800
1.93102700
5.12795600
4.11700400
5.25272800
2.87248700
6.15448500
4.80060600

137

2.97349600
0.26738800
-0.31006500
3.55015900
3.70642000
4.32984700
3.38285800
3.00162700
3.87713300
4.12788400
2.17246500
2.07715000
1.39318200
2.53546200
-1.97669900
0.02802400
-0.55178100
-0.67940000
-1.62929100
0.91115800
0.69960500
1.04349300
2.01464400
0.40331900
-0.60528700
-0.64568400
1.09746000
-1.21578700
-0.91979100
-1.00987300
0.74582000
1.89342800
-2.32892300
-0.29117500
-1.82335000
1.28206600
-2.07874700
-3.21077400

Supporting Information
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1.36263100

7.25726100

2.34661200

1.91888000
-1.82504400
-2.10707300
-2.72362400
-0.35478200
-3.14528700
-1.46325300
-1.84805200
-2.53109200
-3.77557900
-2.46837200

0.29147800
-0.09568700
-0.09504800
-2.06547500
-2.76784200
-0.38516300
-3.13302200
-1.00722600

0.95577400
-3.81925900
-2.61596300

0.28251300
-0.18767300
-0.82251400
-0.78812600
-2.31547800
-1.19459900
-3.67578700
-2.22236200
-1.24386200
-0.22101800
-1.32483600
-4.47919400
-3.79496200

5.09735300
4.51584500
2.69459100
3.04788600
-2.24354900
-2.46514400
-3.17756200
-2.63213200
-2.19937700
-1.79906000
-3.92821800
-3.04348400
-2.94884000
-4.64390500
-1.97146800
-2.46160900
-4.09571200
-4.05785700
-4.83508900
-4.28891400
-5.28429500
-5.00610300
-4.32973400
-4.59160600
-5.88605900
-3.64938600
-5.32872600
-6.06004500
-4.88492900
0.05300000
-0.53057400
-0.35502200
1.59437200
-1.62640100
-0.24846200
-0.02136300
0.07964400
-1.44370400

138

-2.54961000
-0.55500100
0.52077100
1.46852800
0.05820900
1.55737500
-0.76475700
-0.20373000
1.78636700
2.14942100
1.94090200
-1.83569200
-0.58600500
-0.37865700
0.38598300
-1.25457100
0.16773600
3.00945400
1.11338000
1.65940500
-0.97369900
-0.66034700
-0.03924900
1.31992100
1.39597600
2.25340300
1.95501800
-0.41015400
-1.73057900
-2.03912800
-2.91816700
-2.62048000
-2.08437700
-2.91519400
-2.49736700
-4.35875100
-2.01740800
-2.59744600

Supporting Information
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(KCl)4
Charge: 0

K
K
K
K
Cl
Cl
Cl
Cl
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Charge: 0

O
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-3.80610600
-1.26512400
-3.01582900
-2.35628500
-0.51523300
-2.68189700
-1.22537300
-4.78028200
-3.71069500
-2.28224700
-2.75221300
-2.78260700
-0.25323100
-1.28966800
-3.82316600
-4.52609200

Multiplicity: 1

0.01524500
0.20729600
2.00321400
-2.22580500
-2.09568500
-0.21663600
-0.01602000
2.32839700

Multiplicity: 1

1.24617000
0.24418300
-0.58198500
1.20033100
0.32985300
1.96891200
1.96884700
-0.58187800

0.14044700
1.92160700
2.02397200
2.10141900
-0.45189200
-0.45609400
1.50858300
-0.17726100
1.66997500
3.19669800
-1.55301500
-0.12177800
1.82618600
1.88087800
2.03747400
2.10761300

-1.52627100
-1.46647900
1.65237400
1.34051000
-1.72895700
1.53362500
1.59721800
-1.40203600

1.96204200
0.89878200
0.75307900
-0.67947600
-1.71912500
-0.79163700
-0.79164600

0.75314100

139

-4.07060100
-1.65750300
-1.45814100
-3.52429800
-4.96320800
-4.92557700
-4.37319900
-4.46515700
-4.09765800
-3.52205400
-4.92996100
-5.96752700
-3.97191900
-5.40528400
-5.12741500
-3.50546900

2.10297200
-2.13536100
0.11420900
-0.08180600
-0.11930300
2.23428900
-2.20023000
0.08522900

-0.00007100
-0.00000400
-1.22902100
0.00000000
-0.00003500
-1.08341800
1.08346000
1.22909100

Supporting Information
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Charge: 0
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-2.64083600

Multiplicity: 1

2.58736000
1.03960900
1.26612400
0.82678200
0.51424400
2.36295100
2.79864700
3.12151900
3.19639000
0.42061400
4.78004700
-0.80128900
-1.99201000
-1.50000300
-3.13121000
-2.31428200
-3.44953100
-2.41524900
-1.31702200

Multiplicity: 1

-0.87247300
-1.13304700
-2.37416100
-3.40356200
-3.17819100
-1.92737100

1.05717700
-2.54436900
-4.38454000
-3.99178800
-1.77366200

0.03121100

-0.43832000

1.20405800
-0.75280700
1.48104900
2.44703200
0.49471900
-1.02712800
-1.99259400
-0.04586600
1.95538100
-1.49466800
-0.38902500
0.76778400
0.83527200
1.36045200
1.38572400
-0.98455300
-1.11462000
-1.58534500
-1.52165600

-0.81220200
0.53172100
0.93892000

-0.00864900

-1.32595800

-1.73310900

0.42566200
1.96660500
0.28577000
-2.04715100
-2.76247700
1.25351600

140

0.00000000

0.28281100
-0.98655500
-0.05345500
0.16746500
-0.67751200
-0.65750600
-0.89061800
-0.02279900
0.77348600
-1.47950500
0.39493500
-1.08726200
0.02603200
1.28418000
-0.67340200
0.27714200
0.94885800
-0.90205500
0.96851600

0.41943300
0.00322600
-0.46978500
-0.52605000
-0.11016100
0.36044700
0.67013400
-0.78248700
-0.89079100
-0.15354100
0.67988300
0.16025000

Supporting Information
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0.22603500
0.04922400
-0.43877000
1.26396900
2.23751900
0.50152200
0.97878600
3.12352300

Multiplicity: 1

-0.61480300
0.06671200
-1.81445800
-1.67329700
-0.68616500
1.41772100
-1.84822900
-2.66673000
-1.01402700
-3.06804300
0.26120300
-2.05126500
1.52456100
2.58852500
-2.73037900
-1.18569000
-3.55718200
-2.62373400
-1.73311700
0.07026400
-3.78930400
-3.59663000
-0.11178200
-2.80064100
-2.43000500
2.72578700
2.12051900

2.63379700
2.82131700
3.28642600
2.87658400
0.85858500
-0.87027300
-1.68013900
-1.00366700

-0.78307900
0.86401800
-1.02301600
-0.49154900
2.09584800
1.21203900
-0.18919000
-2.13727300
-0.33361300
-0.40705900
3.14652300
2.41515300
2.58494900
0.28882000
-0.45293500
0.66863800
-2.38899600
-2.80939900
-0.07920000
-0.41537000
-0.16370400
-0.52816500
4.48909400
1.63350100
3.74860000
3.38848100
-0.70450300

141

-0.17429800

-1.24265800
0.40623800
0.06733200
0.84032400
0.80917100
1.35298100

-0.69336900

-0.08005200
0.20120400
1.28552300
-1.55792600
0.27543400
0.20852700
2.40756400
1.24020500
-2.78444800
-1.52246900
0.35041700
0.29641500
0.31896400
0.12742900
3.45541000
2.46051100
2.27879700
0.38600700
-3.94747500
-2.81965600
-2.69144700
-0.58175400
0.43736500
0.24796200
0.38308200
0.35765000
-0.02245600

Supporting Information
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PPh-2
Charge: 0

P

C
C
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3.39066400
3.49725600
-3.59119300
-2.74563900
-4.21797400
-3.12604600
-1.20763300
-4.87378700
0.62789400
-1.47207700
-3.48631000
2.89478500
3.58773500
2.63261600
3.93257700
2.69764100
4.38840100
2.88077200
4.05008700
4.49097700
-4.28080600
-3.68976500
-1.79860500
4.98368800
3.82601700
5.30046500
5.15965700
3.93152300
5.98778100
5.92502300
0.76439700

Multiplicity: 1

-0.54969300
-0.05657300
-2.25485400
-0.81954400

0.15304800
0.49098000
-1.54626500
0.20419800
-3.25057000
0.00415600
0.04589200
-0.09997000
5.28311800
4.77542700
4.00394500
3.89153100
2.76782100
4.14533700
1.07937200
-0.02924200
-0.99850200
0.54522900
1.43743600
-0.66661300
-1.74748700
0.19580700
5.80993200
-1.08336400
-1.93935800
-0.82290900
-0.51706500
-1.59501700
-1.67412000
0.07180800
-2.47753400

-0.80259000
0.93064800

-0.67146700

-1.33663400

142

1.43113000
-1.09405400
3.39197500

4.32129100
2.22593700
-3.90472400
-4.89088700
-2.64898800
0.48469900
0.45274100
0.39662000
-0.60175100

0.58877300

1.14278700

1.66687400

2.26107500

1.30742400
-1.99953900
-1.03027400

-1.19518000
4.20758900
-4.81399200
0.51761700
2.22525400
1.20573400
0.09273900
-2.05226800
-1.38672100
0.00808900
0.23683800
-0.22754800

0.22282600
0.07567500
0.88477700

-1.51159400

Supporting Information
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-0.88840000
1.26913100
-2.42256000
-3.37680200
-0.76206600
-1.09617300
-0.00290200
-2.27069200
1.29198400
2.49009300
-3.69342900
-1.55021700
-4.65002600
-3.26065000
-0.99182000
-0.52759100
-1.31581000
-1.13978600
-0.45115700
-2.98112900
-2.72085800
2.44663700
2.08869600
3.44874300
3.22995800
-4.81304700
-3.81279500
-5.51655800
-1.26659900
-0.94584100
-1.52660000
0.24370300
-1.82396200
-3.78989400
2.26082500
3.31856800
2.66025000
3.94292400

2.09969800
1.35569800
-0.09954500
-1.12551200
-2.70365200
-0.42420900
3.19880100
2.34178400
2.71906400
0.50305800
0.04225100
0.24699300
-0.99343000
-1.56659400
-3.15509300
-3.40478100
-0.87644600
0.63806300
4.50795600
1.52956900
3.64058600
3.57879800
-0.48489400
0.89154600
0.26177800
-0.40422800
0.50157300
-1.34602200
-2.24093600
-4.21877900
-0.16090900
5.33694600
4.71514100
3.82923700
4.31433900
2.99461300
4.10787900
1.85061800

143

-0.11278200
-0.00157200
2.15367200
0.18545100

-1.80746100
-2.53656500

-0.27213000

-0.18645600
-0.21748600

0.12022000

2.69898600

2.70294500
0.74112600
-0.79986100
-3.10531400
-1.00850500
-3.83603900

-2.31582000

-0.45978300

-0.09199700

-0.38465900
-0.34919800

0.41387200
1.25614100

-1.20547100

1.99306700

3.67690900

0.18727100
-4.12239000
-3.32471000
-4.62682200

-0.55803000

-0.51326300

-0.43835100

-1.13731600

-0.63492900

0.58706600
1.05541600

Supporting Information
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Charge: 0
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2.87720700
4.51398100
2.50855600
3.69642200
4.30446000
-5.80642700
-1.43640500
-2.20729000
5.21473600
4.02297700
5.26487600
4.85614800
3.81036100
6.00755500
5.82408100
0.70926200

Multiplicity: 1

-0.53666500
-0.33501100
-2.32190400
0.25478900
-1.31272100
0.92170300
-3.18149100
-2.85241700
0.73411000
0.38650800
-0.57398000
-2.71594200
0.77177900
2.23346700
-4.55468100
-2.75813400
-4.22397900
-2.19669500
1.33034100

1.01487600
-0.19223200
-0.05156600

1.18770000
-0.80885800
-0.29553200
-2.59046900

5.72174000

0.08868700
-1.12324700
-0.44595200
-0.96047300
-1.76315500
-1.24209600

0.46102700
-2.11189700

-0.84429900
0.93977800
-1.11817400
-1.57882400
1.99638100
1.52771700
-1.29662000
-1.10260400
-2.89071800
-0.87783700
3.20122200
2.07807800
2.89188700
0.81728400
-1.42631300
-1.32225800
-1.24126500
-0.97319000
-3.49567800

144

2.18420800
1.42601700
-1.96922700
-1.57085600
-1.01500800
2.42038300
-5.13756800
-0.65772400
2.22240100
1.74795200
0.11821700
-1.95135300
-0.77941400
0.25536600
-0.15776800
1.44531500

0.31256200
0.05195200
-0.02556300
-1.17791300
-0.06151700
-0.04307200
1.06409700
-1.32026000
-1.09461500
-2.38233200
-0.23123300
-0.03254600
-0.20287800
0.08324600
0.86664200
2.06635400
-1.51778800
-2.17551000
-2.19874100

Supporting Information
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0.64676800
0.98473900
0.03146800
-1.18632600
-3.32143200
-3.32696500
1.80632400
1.96664700
2.96217900
3.17601400
-5.07824300
-5.21446000
-4.62731900
1.45895500
1.70350000
1.08504400
-0.60207300
-2.57427800
-4.41200200
1.92777100
2.75362900
1.54583500
3.30987500
2.25604100
4.15363700
2.62627900
3.54972200
4.35934900
-6.14872100
1.93267600
-3.08271400
4.69488300
3.77261000
5.09792700
5.04672700
3.98547900
5.92392900
5.55069100

-3.42335800
-1.48313000
0.14691300
4.44549300
1.19210800
3.31525700
3.88657000
-0.24569200
1.10150000
0.94052000
-1.39577900
-1.55543200
-1.22381100
-2.79162200
-4.51372900
-0.92959500
5.34929800
4.48811000
3.37638800
4.16198600
3.51022200
4.78198600
2.14275900
0.96252500
0.15559400
0.70727500
1.96747400
-0.01242200
-1.50002000
-3.25952700
5.44058500
0.37549600
-0.87263400
0.24236400
0.08849200
-1.04631300
-0.47073100
1.24512900

145

-0.14947000
-3.48630200
-2.44770200
-0.39692000
0.11023200
-0.18619900
-0.37223300
0.13804100
1.40822300
-1.12366100
-0.42556100
1.72070600
-2.52698800
-3.39613400
-2.12176900
-4.41657600
-0.54412400
-0.37105800
-0.16459500
-1.42681400
0.00711600
0.19983200
1.45087100
2.23629900
1.55862000
-2.04193700
-1.22513200
-0.95654300
-0.58267300
-4.25522100
-0.49513000
2.48768700
1.64801000
0.35848300
-1.80600000
-0.97326800
0.47439600
0.32827600

Supporting Information
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Charge: 0
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0.15149800

Multiplicity: 1

-0.74073900
-0.24796100
-2.11763400
0.55099300
-1.20321000
1.01142400
-3.03194100
-2.25974300
1.28632100
0.81542200
-0.46892400
-2.59255500
0.86856800
2.34000800
-4.06325700
-2.92914900
-3.29742800
-1.56782200
2.28754500
1.06564200
1.81423900
0.24317300
-1.08653200
-3.17626500
-3.20873700
1.89022800
2.10105900
3.16182600
3.17662600
-4.19919100
-4.76697300
-3.40456000
2.55445200
2.85595700

-1.57044200

-0.75806300
0.92914700
-1.08509600
-1.86511800
2.01323700
1.49739200
-2.09351700
-0.39853000
-2.68203900
-1.90874300
3.20645900
2.09045600
2.87301700
0.80860300
-2.42115700
-2.61089000
-0.72053900
0.40037300
-3.51590400
-2.64537600
-2.74154500
-1.28690700
4.45659800
1.19365900
3.33392500
3.85650800
-0.25207100
1.14162200
0.92029600
-1.73298500
-3.20698000
-0.17486200
-3.54460500
-4.14414200

146

2.25370400

0.39932000
-0.03785900
-0.77725300
-0.30863100
-0.02494600
-0.19629700
-0.45208500
-1.98862900
0.55593400
-1.68342200
-0.23468100
0.15477500
-0.32053900
-0.15283100
-1.32903000
0.49989700
-2.86106300
-2.23886000
0.05916100
1.62109800
-2.17913700
-2.36531800
-0.31776100
0.33667600
0.09398600
-0.59952900
-0.05868500
1.10612200
-1.43847000
-2.53475300
-1.06654500
-3.79514800
-1.30850900
0.74003000

Supporting Information
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PPh-5
Charge: 0

P
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2.01619200
-0.51766800
-2.46580700
-4.28443700

1.92520000

2.86608400

1.67708900

3.47138400

2.53118000

4.40240900

2.56079800

3.48461000

4.41977700
-5.01041700

3.33338200
-2.97658900

5.00114400

4.08326200

5.24516700

5.03048600

4.10357100

6.11796600

5.63457800

-1.18954000

Multiplicity: 1

-0.81945700
-0.30045900
-1.58982800
0.69465600
-1.30397500
0.93211600
-2.35516800
-1.42019000
1.35341400
1.20635100
-0.62323200

-2.76611500
5.36274400
4.50287200
3.40501400
4.10564600

3.49072100
4.76677700
2.19490500
0.99289000
0.25109700
0.61723200
1.95712800
0.03622800
-1.97985000

-4.19447700
5.46063800
0.50874800

-0.79357700
0.36717700
0.14574000

-1.01496100

-0.29513200

1.39328200
-1.03437700

-0.79873400
0.92001000
-1.21401500
-1.83814800
1.96022600
1.54453700
-2.38416200
-0.42142500
-2.08623900
-2.38682700
3.18879600

147

-3.24686700
-0.50447600
-0.14902800
0.23171400
-1.66725100
-0.28987500
-0.03152600
1.11336700
1.99104700
1.17519600
-2.29383800
-1.62211000
-1.33923400
-3.21480300
-1.69868000
-0.20344600
2.05802400
1.30083600
-0.09539600
-2.24459300
-1.29410500
-0.03317900
-0.17930300
2.51282900

0.35416700
0.11320400
-1.26072100
0.32137400
0.12602100
-0.05670600
-1.34728900
-2.39971700
1.53298100
-0.86066100
-0.04208600

Supporting Information
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-2.70142700
0.72683700
2.28970900

-2.92586600

-2.50122100

-2.00389100

-0.83361800
2.52449500
0.93572500
2.37127800
0.70150900

-1.29396400

-3.24195800

-3.37445200
1.69772900
2.10649200
3.20169900
2.99953000

-2.75344200

-3.51506800

-1.87246900
3.03658200
3.03232800
2.76044000

-0.76150600

-2.67889400

-4.45747700
1.60563200
2.70691300
1.53935100
3.43827200
2.66534800

4.50170600
2.32553300
3.22826700
4.29699500

-3.20902600

3.94577500

1.96351900
2.91664300
0.91773900
-2.76449400
-2.98844300
-0.79651600
0.49032000
-2.83838200
-1.68134100
-3.15186700
-2.20559100
4.41291300
1.02865100
3.17816000
3.96950000
-0.15529700
1.23272200
1.12882800
-1.96869300
-3.67618100
-0.17014400
-3.37317400
-3.01743700
-3.57471700
5.34944200
4.38911000
3.19423100
4.40256300
3.58795300
4.75956000
2.30306000
0.98757400
0.43409300
0.81869600
2.18794800
0.32193000
-2.25884000
-3.96820200

148

0.24125700
-0.13674900
-0.14057400

-2.55821900
-0.45405500
-3.60956600
-2.33449400
1.55753000
2.45225900
-0.83155600
-1.80462000
-0.09529300

0.36769200

0.19536300
-0.33417200

-0.08300400

1.05943300

-1.49040900
-3.69233900
-2.61592400
-4.48836000

0.37399900

2.50165500

-1.75420200
-0.23356000

0.02793700

0.28547600
-1.33748700
-0.21033400

0.40744100

1.11131100

1.98412300

0.96941300
-2.29855600
-1.66225600
-1.54016200

-4.63561800

0.39335200

Supporting Information
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Charge: 0
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-3.23260200
5.16071600
4.26847300
5.21188500
4.81199000
4.05228700
6.13077800
5.51881900

-2.08838800

Multiplicity: 1

-0.74293100
-0.69099400
0.02143000
0.51457900
-1.87016000
0.40920700
0.15357800
0.43930500
0.22150500
1.69737500
-1.42223800
-3.24734700
-0.04192500
1.85848700
0.73506500
-0.20538100
1.00683200
0.30851800
1.10000700
-0.70473200
2.57132200
1.94626200
-2.30033900
-3.60475400
-4.12702200
0.73026300

5.32356400
0.69758200
-0.63459800
0.66478600
0.49953200
-0.74888100
0.06678400
1.71938300
-1.10413500

-0.96233800
0.83561500
-1.63551900
-1.29250400
1.66717300
1.69033900
-3.02624700
-0.81400600
-0.82586200
-2.00679300
3.01035100
1.41723400
2.99742200
1.30538600
-3.57702700
-3.67205600
-1.36801800
0.26040800
-1.05646200
-0.28168100
-2.24924600
-2.36945700
4.09594600
0.38775400
2.49061900
4.21928900

149

-0.00998000
1.80650800
1.07066200

-0.36443500

-2.49288500

-1.50360500

-0.41234000

-0.43761600

2.10142400

0.02108800
-0.15833500
-1.50125500

1.32920400
-0.21277400

-0.08800700
-1.62934700
-2.55174900

2.61962100
1.12094400
-0.17022600
-0.29707100

-0.08297900
-0.11805800
-2.76708900
-0.83078400
-3.69895000

-2.47024700

3.67280800
2.79040300
2.18212700
0.12816900
-0.21449600

-0.32766100
-0.33707200
-0.02854800

Supporting Information
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PPh-7
Charge: 0
P
C
C

1.85451400
2.62100300
2.62197500
1.16541800
0.84175100
1.32492700
2.27996500
0.86107700
3.48749800
-1.94025400
-3.65944900
-5.19596600
0.78489900
1.73799200
0.25909900
2.66869200
2.07898400
4.04063200
2.06949000
2.69753700
4.02931600
1.61085600
2.96351900
-4.37067400
4.58378600
3.98070900
4.79781100
4.56975800
3.95496800
5.79944600
4.94181500
-2.65330500

Multiplicity: 1

-0.70654500
-0.71621400
0.34056400

0.21993700
1.54801000
1.88052400
-2.74810300
-4.65557500
-0.71753900
-1.77281900
-0.68336400
-2.80693700
5.12045300
3.81697700
2.30502200
4.69811200
4.01686000
4.91196100
2.62111200
1.07193100
0.98787600
1.66311000
2.97220300
1.29004300
-3.17953600
-1.96086300
4.63785700
1.20026900
-0.10497700
1.54472800
1.71237700
0.20680700
1.10003800
2.62854600
-1.83510200

-0.99214400
0.80814600
-1.60574000

150

-0.26332800
1.19666800
-1.32632000
-3.80547600
-2.85053800
-4.50982600
3.45784600
4.66550800
2.00428700
-0.19322500
-0.29711800
-0.40471500
-1.01325000
0.32482400
0.67556000
1.42522800
2.01943500
1.10567200
-2.24736900
-1.25618700
-1.39592600
-4.69804700
4.28146600
-0.33606900
2.03513200
1.02116200
-0.09914400
-2.25256200
-1.57084500
-0.15660700
0.02743300
0.61564400

0.07945800
-0.07809200
-1.29743900

Supporting Information
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0.31021800
-1.90769100
0.37297500
0.80426400
0.58056800
-0.28031100
1.61313100
-1.47716300
-3.28313400
-0.09384600
1.82402500
1.54082000
0.57843500
1.30469500
0.19364500
0.42465600
-1.29820200
2.31324600
2.09432700
-2.37383800
-3.62383400
-4.17982000
0.66988700
1.83157000
2.52000900
2.63918600
1.79839000
1.90497000
1.48360100
1.72600600
-0.04445800
3.32587100
-2.03108200
-3.73058500
-5.24769600
0.73776400
1.67330500
0.18249900

-1.22405500
1.62048300
1.67064200

-2.93031500

-0.83044900

-0.81965300

-1.72929000

2.96540400
1.35485000
2.96993000
1.29731900

-3.44307300

-3.56225200

-1.35102700
0.18286700

-0.90060400

-0.43589200

-1.82556900

-2.03752700

4.03379400
0.32328400
2.41168100
4.19306500
0.20393200
1.64255600
1.78199700

-2.65316700

-4.46644700

-0.73414200

-1.40735800

-0.57506800

-2.22096600
5.05834600
3.73844100
2.21298900
4.52640100
4.05514700
4.97424200

151

1.59719900
-0.11759200
-0.19023600
-1.27079400
-2.43680700
2.80354700
1.61881800
-0.24158000
-0.05758600
-0.26749400
-0.16866200
-2.33425300
-0.41540500
-3.50827800
-2.48221200
3.99966000
2.79580200
2.82213900
0.69600300
-0.32249300
0.04383200
-0.13128800
-0.38306500
-0.23057000
1.16184100
-1.38015300
-3.45619800
-2.29227900
-4.38536600
4.01360700
4.92463600
2.82234900
-0.43416400
-0.26358900
-0.08795700
-1.42525100
0.01360500
0.20686600

Supporting Information
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2.54566200
1.93855900
3.94642200
2.13304300
2.70811100
4.05039200
2.36841100
2.27515700
-4.45478900
4.44415900
3.90076100
4.75516900
4.62982300
3.98885400
5.76136200
4.88552600
-2.63359700

Multiplicity: 1

-0.82761700
-0.49924000
0.71738300
-0.87054000
-1.57958600
0.68916900
1.51663600
1.06692500
-1.35195600
-0.43222600
-0.98593500
-2.97750300
0.38400900
2.08605900
2.64829900
1.26229600
2.20445800
0.43548000

2.72992800
1.22046700
1.09388100
1.48471200
2.87592300
1.19854000
-3.05634000
-1.47845300
4.54662000
1.38476700
-0.00336400
1.56187200
1.55534700
0.10439100
1.12457400
2.65366700
-2.01019000

-0.84381700
0.92567100
-1.58520800
-1.47933100
1.88626800
1.64850300
-2.47339800
-1.28240700
-2.77672600
-0.71869800
3.16728200
1.79027500
2.99892500
1.11478800
-3.04287900
-2.71448800
-1.83893300
-0.60977900

152

1.31358900
1.98881800
1.18101600
-2.30482900
-1.39487400
-1.33557500
-4.28897000
4.94872300
-0.32349700
2.11464900
1.17948200
-0.02845400
-2.19643300
-1.42742000
-0.00338100
0.01908800
0.00286100

-0.21439500
-0.02815000
-0.88406900

1.50509300
-0.01988500
0.06981000
-0.15606600
-2.20847800
1.72647600
2.59256100
0.07743800
-0.07553100
0.13288500
0.15085800
-0.74067700
0.87131200
-2.78311200
-2.78449400

Supporting Information
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-1.36548900
-1.71687300
-0.46009000
-0.07969300
-1.73884300
-3.44949900
-3.73382100
1.28221200
1.97157200
2.78302600
2.98355400
2.99808000
3.25957900
2.46843500
-0.92011000
-1.73564700
-0.12285800
-1.26734400
-3.12196400
-4.81795700
1.25563700
2.30132300
0.98725000
2.96257600
2.12858100
4.11617300
2.46540300
3.16808800
4.31885700
3.88088000
-0.94175600
-3.73910600
4.62095800
3.92025600
5.01733000
4.96539800
4.13484800
5.95905300

-3.31330100
-3.35733000
-1.25140000
0.29482900
4.34366300
0.81155800
2.95500800
4.13078500
0.03074000
1.36396500
1.50124800
-2.72619300
-3.73297100
-1.58894500
-2.55014100
-4.32268000
-0.64917300
5.32017300
4.21874500
2.89051600
4.69239000
3.80209300
4.79681400
2.43364700
1.02606700
0.61714700
1.25303200
2.58283300
0.76273600
-3.16935900
-2.96442400
5.11322100
0.81377700
-0.46402000
1.00614600
1.07053300
-0.31292200
0.44449100

153

3.01071700
0.88143400
3.88087800
2.42604700
0.09929700
-0.14724400
-0.04914500
0.18788100
0.08766300
1.50186100
-1.03810900
-2.05161600
-0.16456100
-3.80748300
4.09174600
3.17118800
4.72081700
0.16296500
0.03610100
-0.09434400
-0.75341500
0.36824600
1.00563600
1.66901900
2.31380100
1.55019300
-1.97125300
-1.05736900
-0.95997500
-2.50466400
5.09639400
0.05344500
2.50457000
1.51123100
0.37795100
-1.79168800
-1.08274700
0.42175800

Supporting Information



Supporting Information

H 5.28209000 2.07113400 0.46315700
Pd -2.52560700  -1.35345000  -1.48843400
PPh-9
Charge: 0 Multiplicity: 1

P -0.79828800  -0.77809300  -0.39217200
C -0.25347200 0.91512500  -0.04850000
C 0.64016900  -1.88168400 -0.08570800
C -1.84615100  -1.15040600 1.07177800
C -1.23351300 1.97682300  -0.03829200
C 0.99437900 1.51036600 0.10328700
C 1.04022500  -2.24865200 1.20486300
C 1.35689300  -2.36359500  -1.18790300
C -2.73086300  -2.23267900 0.99241300
C -1.76974500  -0.41437100 2.25886500
C -0.52474800 3.18763000 0.14480200
C -2.63014400 2.01159000  -0.15912700
N 0.81901900 2.88322300 0.23620900
C 2.34007200 0.85353000 0.12701100
C 2.15360900  -3.06592900 1.38752200
H 0.48204300  -1.89409200 2.06615800
C 2.47722800  -3.17066700  -1.00332900
H 1.02459900  -2.09230700  -2.18794000
C -3.51561800  -2.58326400 2.08755700
H -2.80121500  -2.79031800 0.06045300
C -2.56372700  -0.76004100 3.35162300
H -1.09215200 0.43232000 2.32185200
C -1.16861400 4.42595300 0.20104900
H -3.19362500 1.09330600  -0.29802500
C -3.27607100 3.24038800  -0.10271800
C 1.82376300 3.91382700 0.37259700
H 2.14130400  -0.20201300  -0.06246900
C 3.02623100 0.89200800 1.50489400
C 3.27974300 1.29421600  -1.00962800
C 2.87816600  -3.52253500 0.28571000
H 2.45688200  -3.34627600 2.39295100
H 3.03027800  -3.53397400  -1.86557800
C -3.43524900  -1.84503600 3.26926300

154
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-4.19819200
-2.50281100
-0.61527500
-2.55368200
-4.35792800
1.97115200
2.77230400
1.50761000
3.25127600
2.33360700
4.31992500
2.75706700
3.54501700
4.55878800
3.74711600
-4.05597500
-3.08579500
4.82224300
4.06894900
5.25452200
5.23501800
4.30373300
6.16445200
5.57482000

-1.75865200

Multiplicity: 1

0.55026300
0.31668800
-0.32791900
2.30887100
1.29202600
-0.93945500
-0.53219800
-0.78854200
3.22830200
2.76019000

-3.42631500
-0.17784700
5.35147100
4.43366800
3.28178900
4.44999500
3.48575900
4.62931000
1.92242200
0.49078800
0.07823700
1.18020100
2.35465600
0.45704900
-4.15875100
-2.11102800
5.38051800
0.15289300
-0.98058800
0.53170000
0.79162600
-0.59017400
-0.08173700
1.56804900
-1.01283400

-0.83549200
0.93981000
-1.62841000
-1.09971100
2.00066600
1.52133600
-0.98262100
-2.93901100
-1.42266700
-0.93889700

155

2.01637700
4.26769700
0.33091400
0.07655600
-0.19805100
-0.57274100
0.68528500
1.13835800
1.80902100
2.25481200
1.48624100
-1.96725100
-0.92041300
-0.99425900
0.43173500
4.12102600
0.11593800
2.45925300
1.33710900
0.36486700
-1.79116900
-1.21056700
0.36000200
0.55210700
-2.33448500

0.32380000
0.03657600
-1.08715600
-0.14799600
-0.04976400
-0.09645200
-2.31218000
-0.92091700
0.85506800
-1.46302800

Supporting Information
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0.55501100
2.69256400
-0.78999100
-2.25296400
-1.18291300
-0.19771400
-1.43675100
-0.64432000
4.58305300
2.86571400
4.11198000
2.05822700
1.17053800
3.29288700
3.30581400
-1.82577200
-1.99188200
-3.21998800
-2.95436300
-1.63704700
-1.34048800
-1.79397700
5.02686600
5.28987100
4.45362100
0.59093400
2.55660900
4.38890700
-1.54991900
-2.76594300
-1.97010700
-3.59245900
-2.69214000
-4.40381200
-2.23332000
-3.29303300
-4.14941400
-2.15088100

3.20104400
2.08603300
2.88637500
0.81533600
-1.64059900
0.04310200
-3.59724300
-3.42872700
-1.55850600
-1.55413700
-1.07957600
-0.69219000
4.44521500
1.20199700
3.32358600
3.87398900
-0.24855200
0.94761400
1.10225400
-2.94815000
-1.12870200
-4.61407100
-1.38363400
-1.80245600
-0.94657500
5.34665100
4.49166000
3.38909300
4.79586500
3.52302900
4.09597600
1.97582500
0.71677900
-0.00071700
0.95801900
2.14631400
0.16483800
-3.45733000

156

-0.25135100
0.03411500
-0.25866300
0.04181900
-3.35409900
-2.44026100
-1.96373900
0.04031700
0.55544000
1.87289900
-1.76349400
-2.25313000
-0.40751200
0.20969700
-0.10635000
-0.45933200
0.08714700
-1.14436500
1.38169800
-3.18189600
-4.30015400
-1.82219200
-0.75430800
1.34432400
-2.78674000
-0.58419200
-0.33176600
-0.04268800
0.06026100
-0.03897400
-1.52360700
-1.23344100
-2.07592500
-0.95573600
2.19577300
1.43108000
1.55505000
-3.99308200

Supporting Information
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6.08250900

3.06644000
-5.10681600
-4.03547100
-5.11600300
-4.67124400
-3.77467200
-5.94329800
-5.56405400

0.03587800

Multiplicity: 1

-0.52848700
-0.28398300
-0.08054300
-2.35194400
-1.22591100
0.99210600
-0.20948500
0.41376600
-2.99240000
-3.11833300
-0.44769200
-2.62458700
0.88668700
2.28087100
0.14699400
-0.58350800
0.76956500
0.52839900
-4.37916300
-2.39190500
-4.50754700
-2.63429800
-1.01643600
-3.26068900
-3.19250500

-1.48914000
5.44459200
0.10411300
-1.03638400
0.25719100
0.38938000
-0.86602600
-0.45171400
1.26228300
-1.50117900

-0.84744700
0.94236800
-1.45552900
-1.02706000
2.02203700
1.49705500
-0.64505000
-2.75633400
-0.82477400
-1.33159300
3.20654300
2.13713300
2.85856600
0.74901000
-1.13401900
0.36966700
-3.24490000
-3.37241300
-0.88635200
-0.60904200
-1.40900600
-1.49488500
4.46894800
1.26546600
3.38954900

157

-0.99097200
-0.44633500
-1.79184200
-0.98000200
0.37322200
2.49406200
1.63847300
0.50459700
0.35190900
2.33776900

-0.28825900
-0.12658700
1.38568800
-0.33395600
0.06521700
-0.08406400
2.52055700
1.52481600
-1.56407400
0.79494600
0.19700700
0.15247900
0.11931500
-0.21108700
3.77568500
2.41538000
2.78043100
0.63482700
-1.65460200
-2.44514700
0.69844900
1.75276500
0.37933800
0.07167300
0.34450000

Supporting Information
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Charge: 0

P
C

1.95334100
1.96882900
3.07639200
3.17005300
0.63854600
0.04531700
1.15826100
-5.14109100
-4.86674700
-5.09524300
-0.40211500
-2.40122100
-4.27409600
2.07832400
2.88935500
1.72534300
3.46605700
2.40996900
4.23964700
2.56465500
3.57147700
4.32905100
0.92431100
-6.22425700
-2.87658600
4.82659700
3.83104800
5.13299100
4.98073300
3.91965800
5.94206200
5.61320500
0.49703200

Multiplicity: 1

-0.57652800
0.03034200

3.83033500
-0.27773400
0.62936500
1.18173000
-2.43347800
-0.49832400
-4.25535500
-1.17760600
-0.71323000
-1.64478800
5.36136900
4.54606700
3.47573900
4.36772200
3.33881500
4.55250600
1.60894100
0.28468100
-0.34502700
1.21319400
2.19153300
0.19731400
-2.81040200
-1.23258400
5.51301900
-0.40708800
-1.34946700
0.06105200
0.51382700
-0.78589400
-0.66858800
1.02469800
-1.81274600

-0.77908900
0.90694200

158

0.20221700
-0.46476100
1.09925500
-1.38754200
3.90702500
4.65163900
2.87803300
-0.52130400
-2.61045900
1.58202600
0.45754400
0.45318300
0.40959300
-0.74538100
0.45799200
0.99172800
1.40986500
1.89745000
0.91763800
-2.30174200
-1.23341700
-1.54916700
4.88569200
-0.59218100
0.59509400
1.84274600
0.73421000
-0.25528400
-2.37347200
-1.82610700
-0.38681600
-0.02660600
-1.96169700

-0.18796500
0.03078500

Supporting Information
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-1.18835900
-2.12636500
-0.75196200
1.37267200
-1.42167000
-1.43331500
-2.03960100
-3.37145700
0.17423600
-2.12441600
1.44942800
2.56049900
-1.90050700
-1.22901700
-1.92553700
-1.22547700
-3.18096900
-1.07305400
-4.51350500
-3.45442500
-0.22611100
-2.85991500
-2.52806300
2.63586100
2.11763200
3.30844800
3.51425500
-2.15787700
-2.07419300
-2.11532100
-4.42358400
-3.10254000
-5.47709500
0.49763900
-1.59125200
-3.58938300
2.84403400
3.49464400

-1.27062400
-0.50158200
2.11098500
1.28026000
-0.34609000
-2.62967800
0.18318400
-0.96499200
3.17461200
2.40125400
2.64344700
0.38405000
-0.77499500
0.70829000
-3.05483200
-3.34856500
0.41746300
0.54434900
-0.73653400
-1.49086000
4.50018200
1.61111200
3.71680600
3.46131700
-0.59437400
0.13338100
0.71830000
-2.12686800
-0.04869400
-4.11141100
-0.04230600
0.96154600
-1.09726100
5.30415000
4.75697600
3.94698700
3.99669900
2.84450800

159

1.47190200
-1.13282900
0.20350500
0.08868200
2.49569300
1.70966800
-2.35267500
-0.69720400
0.35498600
0.26186100
0.29638900
-0.03717900
3.73259600
2.32610200
2.94107000
0.91918400
-3.11135300
-2.69589300
-1.46536200
0.24922200
0.53558000
0.16133700
0.44923400
0.41333100
-0.30723000
1.28183300
-1.19362100
3.95680400
4.52262400
3.11237500
-2.66994500
-4.04916500
-1.11411700
0.63399300
0.58051000
0.49179800
-0.52057200
0.66802700

Supporting Information
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2.49416000
3.81378400
2.58419600
4.33931800
2.93283700
4.04523300
4.53660600
-2.53143500
-5.31552400
-1.93793400
4.89816500
3.80610300
5.29622900
5.23561500
4.00681100
6.00768600
5.89164000
0.75290300

Multiplicity: 1

1.87690200
-0.31244900
-0.90133500
-2.26909000
-0.86860900
-0.08183700
1.41097700
1.69868700
-2.19926700
-0.94605300
-0.49862900
-3.54297300
-3.65994800
2.03491900
1.85295100
1.56888200
-1.28281500

4.19118400
1.04483000
-0.14423900
-0.97927800
0.84599200
1.66253900
-0.40633300
-2.45795900
0.14046200
5.77762400
-1.13922400
-1.91734200
-0.66815800
-0.16404700
-1.32323300
-1.49261700
0.22181300
-2.24240600

-1.76603400
-1.43285500
0.28089800
0.76262900
2.53977700
1.40912500
1.45409400
0.39121800
2.17770000
-2.33743200
-3.33310100
0.17238400
-0.90303200
2.18407900
3.26611600
1.82264600
-2.10338900

160

1.21600800
1.63121500
2.05703300
1.09186900
-2.11494300
-1.01809100
-1.36067400
4.92239500
-3.26345100
0.71889400
2.02253200
0.87632400
-0.05957500
-2.17110400
-1.66144200
-0.19475100
0.19518100
-1.13012300

-0.02971300

0.00509400
0.15933300
0.07220500

-0.04161500
0.04778000
0.05991800

0.18973100
-0.02316500
1.52376700
1.40602700
0.02045800
0.05218300
1.25859600
1.21327200
2.18332700
-1.43270900

Supporting Information
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-2.34816700
-3.32837000
-3.24111400
-4.57129800
-5.47197400
2.05253900
1.60108800
1.86436700
-0.89522000
-1.11295700
-1.45191100
0.17697600
3.54269100
4.00105100
3.71620100
-4.67263400
-5.65386500
-0.32749700
0.76546200
-0.58673300
-0.69674700
-2.45160800
-2.92850800
-2.65052900
-2.93951900
4.20345800
5.27948800
4.10292500
-1.02388500
0.04825700
-1.55669300
-1.35709800
-0.44884500
-1.00193600
0.61059300
-0.63358000
3.56004100
4.03052200

-1.93734600
2.99524700
4.07688500
2.37556300
2.98041100

1.86417400
1.27562100
2.92159700

-1.34209800

-0.27298400

-1.72895200

-1.45550400

1.93014200
2.46938100
0.85803000
0.97564300
0.50966600

-1.68380600

-1.64056200

-2.24918500

-0.65857000

-2.50270900

-1.55215800

-3.20092700

-2.90822000
2.33349100
2.12060400
3.42115100

-3.60056400

-3.79289300

-3.99689600

-4.16491200
3.92190000
4.44106000
3.98412400
4.42806100
1.61831700

1.93423800

161

-1.23715000
-0.09955500
-0.14380500
-0.12135000
-0.18249500
-1.27430700
-2.08175000
-1.50646300
-2.69738300
-2.60562400
-3.56035800
-2.90136800
1.28754100
2.12622100
1.46579700
-0.07364700
-0.11025500
2.75926100
2.67747400
3.66349300
2.88307800
1.69793700
1.95387800
2.52173100
0.80459000
-0.03128900
0.00273100
-0.16725900
-1.57633500
-1.71111000
-2.45014300
-0.69849400
-0.09745100
-0.88655000
-0.33009200
0.85749200
-1.21960000
-2.15930400

Supporting Information
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3.73056400

Multiplicity: 1

1.67951000
-0.25265100
-0.94053700
-2.30378800
-0.89254300
-0.11535900
1.38135400
1.67927600
-2.22242300
-1.48400600
-0.84098400
-3.58916000
-3.72724900
2.00764800
1.80360000
1.55015700
-0.29965800
-1.35618700
-3.34153900
-3.24094100
-4.59202600
-5.48396900
2.01636300
1.56197500
1.84152100
0.42246700
-0.04284900
0.39617300
1.47425100
3.51773900
3.97287000
3.69761200
-4.70862700

0.53404900

-1.75608500
-1.42830100
0.25852200
0.75522700
2.52880300
1.38912000
1.43453200
0.38201500
2.17507200
-2.66571900
-3.54635300
0.19251300
-0.87729000
1.83311700
2.88593800
1.22804600
-1.77764800
-1.78476200
3.00922000
4.09008200
2.41149900
3.03120500
2.20367500
1.88794500
3.28316400
-0.69478700
0.28467900
-0.92942400
-0.62724800
1.60068400
1.90800300
0.51884400
1.01313500

162

-1.12714000

0.86374800
-0.15437900
0.01913600
0.07891900
-0.00116300
-0.05184700
-0.09105400
-0.22638700
0.06211400
0.53768900
0.65758300
0.16832900
0.21714000
1.25788800
1.49734300
2.05013500
-1.98932900
-2.28731700
0.10333100
0.07118600
0.17845000
0.21189600
-1.25946200
-2.20480500
-1.17218700
-2.78112200
-2.63805700
-3.85290700
-2.47791800
1.21974400
2.16989100
1.11454500
0.21464300

Supporting Information
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-5.69407900
-1.90207600
-1.01488900
-2.48258900
-2.50889100
-2.64080100
-3.38142300
-2.28935700
-3.16048700
4.17273900
5.24911900
4.06978400
0.32341400
1.38362700
0.25052900
-0.15797800
-0.46040400
-0.54707200
0.57106500
-1.07957300
3.52439500
3.98754200
3.70522400

Multiplicity: 1

1.26632900
-0.21625200
-0.86165800
-2.20282900
-0.76561700
-0.02767600
1.47600800
1.74657300
-2.09132200
-1.65349700
-1.16072700
-3.48699300

0.55970200
-2.25018800
-2.06360400
-3.05243400
-1.34121200
-3.09012000
-3.65737300
-3.74411000
-2.25755500

2.33398300

2.12204900

3.41940500
-3.14665900
-3.13833100
-3.39776100
-3.95062900

3.90868900

4.34407600

3.98540000

4.48675200

1.95018600

2.50645200

0.88281300

-2.01105400

-1.36805000
0.32157400
0.85406000
2.59075800
1.42856000
1.40537200
0.36614400
2.27267800

-2.55413300
-3.52036100
0.32943600

163

0.28267500
1.94896600
2.56612400
2.42152100
1.96162600
-0.37298100
0.20537200
-1.17718800
-0.85111600
0.04923200
0.02267500
0.20022200
-2.25665400
-1.97478000
-3.32269800
-1.69015500
-0.01659200
-1.01902300
0.31768100
0.67513000
-1.28163600
-2.10645300
-1.47692900

1.17709000

-0.31891100
-0.01757400
0.16070700
-0.12527800
-0.21967000
-0.18092200
-0.40381000
0.08432400

-0.10329500

-0.26534900
0.40493600

Supporting Information
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-3.64978300
1.97896200
1.77562000
1.42337600
0.03764600
-0.95331600
-3.18647100
-3.07495300
-4.43344800
-5.30204400
2.25883900
1.89339800
2.12889800
0.98729500
0.62838200
1.05812400
1.99677700
3.47592900
3.83672000
3.62661400
-4.57596700
-5.55769300
-2.10423900
-1.30365300
-2.99600800
-2.32997900
-2.77295500
-3.66868500
-2.46812200
-3.06474000
4.27788500
5.34108200
4.20811500
0.51674900
1.46497500
0.67945300
-0.19895600
-0.27525400

-0.73350700
1.62889100
2.65937700
0.96048000

-1.52784100

-1.36893000

3.13222100

4.20887000
2.57114000

3.21568200
2.28031600
2.13238200
3.34389400

-0.50693200
0.51241100

-0.66856300

-0.59792900
1.33593900
1.52681600
0.26335900
1.17874900
0.75263600

-2.57556800

-2.99406500

-3.20493300

-1.58627500

-2.45099700

-2.98104900

-2.92276300

-1.42436600
2.15283100
1.88619600
3.22028100

-2.94676400

-3.14873700

-3.06266400

-3.71454800

3.94886900

164

0.49941400
1.25981100
1.58378400
1.92928000

-2.17178900
-2.61534800
0.20547500
0.12085700
0.43695000
0.54085900
-1.17059900
-2.19248500
-0.94195100
-2.77735700
-2.61789500
-3.86052800
-2.36080900
1.34956400
2.36847600
1.15347800
0.54046400
0.73006600

1.36257000

1.98377500

1.47992600

1.76766600

-1.14772900
-0.79927800
-2.08791800
-1.38092900
0.33676800
0.38936800
0.59575900
-2.47800700
-1.96457300
-3.55700200
-2.16852800
-0.21602000

Supporting Information
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PiPr-4
Charge: 0

Pd
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-0.07335200
0.63256100
-1.02723900
3.74978900
4.31285500
3.90692300

Multiplicity: 1

-2.07101800
-1.02590800
-0.17361700
-0.99188700
1.16863400
1.14096600
2.38179500
2.04173200
-0.11601000
-2.02532600
-1.73561500
-2.37358900
-3.07344000
3.01008200
3.35739200
2.23843900
0.11173900
-0.66473700
-0.57041900
0.11870700
-1.94398300
-2.33122300
3.42377500
2.93529100
3.82576000
0.95357800
0.33071200
1.49430300
1.69370200

4.23640300
4.07175300
4.62455300
1.94963600
2.56987400
0.90329700

-1.46228800

-1.06584400
0.55258500
1.73892900
2.32949400
0.95692400
0.12221800

-0.88783300
2.82553600
-1.02710500
-1.97440100
1.97863100
1.15727800
0.03429500
1.01733000
-0.28379800
-2.49009800
-3.23390800
4.13619100
4.96325300
4.34681700
5.35365900
0.44983900
0.43504900
1.46126000
-2.31851800
-2.09627700
-3.24941100
-1.51957000

165

-1.25324500
0.37579800
0.19338300
-1.08380600
-1.79265000
-1.38390100

1.52969300
-0.35493100
-0.28907100
-0.11727900
0.15433300
-0.06984800
-0.01973600
-0.24155200
0.11435400
-1.97051500
-2.44336900
-0.08818200
-0.18692900
1.38500700
1.72564800
2.09677400
-0.81954300
-1.05471900
0.28234100
0.42586800
0.26843500
0.40044000
-1.10543800
-2.08782200
-0.97615000
-2.08535400
-2.95751800
-2.29986800
-2.00813200

Supporting Information
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PiPr-5
Charge: 0

Pd

— OO0z o 0"

4.18716600
4.65199700
3.81502700
-2.83712000
-3.90753300
-3.53255000
-3.78244700
-4.04637400
-3.94010300
-1.64936200
-2.12927600
-0.56812200
-1.98060000
5.22001900
6.04179200
5.66342000
0.87532300
1.61658500
1.40068100
0.17424300
2.31180800
2.53950800
3.18847800
2.09894800
4.57813000
5.32478800
4.19987800

Multiplicity: 1
-2.69094400
-0.98476000
-0.14560800
-0.97325900

1.18824400
1.16863300
2.41669600
2.06538400

-0.94221800
-0.95167400
-1.96071700
3.27432500
3.46146500
-1.11100300
-1.92570600
-1.29086700
-0.18726100
0.10071000
-0.06506300
0.16064000
1.07360500
-0.59486700
-1.32170000
0.38693000
-3.07272800
-2.39119600
-3.98738500
-3.32305300
3.20134800
3.72480400
2.64031900
3.94327800
-0.55113500
-0.29427000
-1.55237800

1.25739100

1.11291300
0.50096100
1.69326600
2.31700000
0.92997200
0.10774100

-0.92236100

166

1.39669600
2.39048300
1.21535000
0.10149200
0.12351200
-1.73969700
-1.05178500
-2.69361300
-1.31816800
-2.92739200
-3.90089500
-3.08771600
-2.55340300
0.32478900
0.34097400
0.54970500
0.36928500
0.79217000
0.06506100
1.17373900
0.30427400
-0.63262300
0.61505700
1.07978300
-1.06183300
-1.82367400
-1.31557700

1.11386800
0.27143600
-0.11534800
-0.07309000

0.13409300
0.04296500
0.11022800
0.06570200

Supporting Information
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-0.10169500
-1.34709300
-1.36812500
-2.35612400
-3.04885400
3.17373100
3.55705900
2.47607700
0.11327900
-0.67793800
-0.56276300
0.12075900
-1.93554600
-2.32728800
3.35287100
2.77938000
3.73488400
1.14994100
0.68848800
1.61966800
1.95095300
4.34392500
4.88796200
3.95570300
-2.82295600
-3.89330400
-2.72394900
-3.50275700
-2.96322200
-2.75305000
-0.26623400
-0.46113200
0.73650400
-0.26044500
5.28532400
6.11478300
5.73266600
0.64168300

2.79904500
-1.23859900
-2.32342500

1.93262500

1.09738400

0.22390800

1.24006500

0.03313600
-2.61839500
-3.37959500

4.11565200

4.95079200

4.32097500

5.33282200

0.27679300

0.10709300

1.30310500
-3.00695400
-3.16548200
-3.95494400
-2.27638500
-0.75813100
-0.64815900
-1.78702500

3.23816400

3.42559400
-0.68383100
-1.11349900
-0.91479900

0.40481300
-0.59969700
-0.80769200
-0.96692700

0.48710200
-0.55144100
-1.26839300

0.45202400
-2.68165200

167

0.07287100
-2.11254200
-2.29002800
-0.11818400
-0.18657300
1.44648700
1.59409600
2.27112100
-0.00755400
-0.06950200
0.15799500
0.28054100
0.09438600
0.15760900
-1.10207500
-2.02127800
-1.16449100
-1.06298400
-2.04225700
-0.76940700
-1.19193200
1.49099600
2.43735800
1.46828200
-0.03529100
-0.06410700
-2.47017800
-1.83049500
-3.51664700
-2.35667200
-2.98150700
-4.04181400
-2.74663800
-2.84726400
0.30463900
0.34671600
0.36768100
1.42506800

Supporting Information
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PiPr-6
Charge: 0

Pd
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1.41337300
1.07502400
-0.17554300
2.31278200
2.21611200
3.24736000
2.35496700
4.53592100
5.21401100
4.17031100

Multiplicity: 1
-3.01009500

-0.93099800
-0.15084500
-0.98619100
1.17917700
1.17077000
2.42769500
2.07195100
-0.11736000
-0.83509600
-1.01958200
-2.36919000
-3.05892600
3.23013100
3.68018700
2.55954200
0.02359700
-0.79890500
-0.57717300
0.11010300
-1.95133600
-2.34437300
3.36462600
2.79446400
3.82399200

-1.93507500
-3.67025400
-2.51322600
3.19811100
4.07585100
2.70411200
3.53205100
-0.68920400
-0.51822300
-1.72165400

-1.19905900

-1.12838500
0.51569100
1.70533400
2.35327700
0.96863600
0.15593900

-0.87521700
2.82252100
-1.50090600
-2.58330300
1.94567500
1.10045200
0.28178600
1.27902500
0.17804900
-2.51917500
-3.23894800
4.14173300
4.98156200
4.34268200
5.35566700
0.32151600
0.23661200
1.31767000

168

1.62939500
1.62240700
2.13653600
0.35683900
-0.28967800
0.10655900
1.40075700
-1.02025100
-1.86576400
-1.11608200

0.61404400
-0.14288200

0.03258000
0.04928500
0.08075100
0.03848400
0.06670100
0.02726200
0.08816200

-1.97610300

-2.03200700
0.01508900
-0.02810700
1.37744600
1.45783700
2.23759700
0.70326100
0.79994900
0.12711700
0.17235300
0.10601400
0.13337200
-1.14587400
-2.07518300
-1.15361900

Supporting Information
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PiPr-7
Charge: 0
Pd

P

C

C

1.14005200
0.82300000
1.40723000
2.05614400
4.33806700
4.91480200
3.88284500
-2.83726000
-3.90860600
-1.96975000
-2.94514200
-1.95219000
-1.86757800
0.50195400
0.50345100
1.34796200
0.66737200
5.26051500
6.02240100
5.79894100
0.41289400
1.22470200
0.74690200
-0.44014200
2.30306200
2.20597200
3.23645800
2.34371200
4.47353700
5.14661900
4.02558200

Multiplicity: 1
-3.16895100

-0.97810800
-0.13186700
-0.90456500

-3.26226200
-3.60593700
-4.15366800
-2.67857300
-0.77017400
-0.66664700
-1.77108200
3.25218900
3.43578700
-0.77768700
-1.06159000
-1.01739000
0.30934100
-1.17063300
-1.49656500
-1.64979300
-0.08854300
-0.66006400
-1.44908600
0.29847300
-2.10098400
-1.36963900
-2.97341100
-1.65251400
3.25411100
4.06544900
2.73634200
3.68619000
-0.73046500
-0.60194500
-1.72997800

-1.02552100

-1.10696800
0.51272900
1.74426600

169

-0.02891200
-1.01838900
0.55406500
-0.15099300
1.42391800
2.35152200
1.44734400
0.04740400
0.02661200
-2.70186400
-2.29193300
-3.77333400
-2.59961900
-2.62852000
-3.67687500
-2.13011100
-2.61549600
0.20934100
0.23752700
0.25311300
2.11753600
2.11623700
2.69304700
2.64024700
0.20879000
-0.51985200
0.01174100
1.21583300
-1.09986100
-1.95673700
-1.20141700

-0.28860200

0.06771300
-0.00642600
-0.02574200

Supporting Information
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1.28998900
1.21411000
2.44445500
2.06884600
0.01938500
-0.27710000
-1.10106200
-2.27215700
-3.00464000
3.39410600
3.83917900
2.82967600
-0.64712400
-0.95365900
-0.37111800
0.35807600
-1.73206500
-2.07136900
3.21993400
2.53531200
3.61631800
0.77907700
1.50155700
0.82416100
1.09484000
4.52053500
5.18825000
4.09473400
-2.67274400
-3.73295800
-0.22483200
-1.19151900
0.02334900
0.52816100
0.98981100
1.11149300
0.94098400
1.89225600

2.27872200
0.89703200
0.03930600
-0.97034500
2.81480400
-2.29174000
-3.01487800
2.05802000
1.24822100
0.34113400
1.33687500
0.35116700
-1.84355700
-2.89229400
4.15702800
4.96134300
4.42996500
5.46251900
-0.01779700
-0.29615600
0.97081400
-1.78904400
-2.29816600
-2.26613600
-0.74916300
-0.68929100
-0.46237200
-1.68435100
3.38642100
3.62460600
-1.57119100
-1.10966200
-2.27740600
-0.77672800
-3.09282900
-3.85069000
-3.62341400
-2.47917000

170

-0.10146200
-0.03098800
0.00362700
0.17884100
-0.08056200
-1.21624200
-1.26452200
0.01825800
0.07038400
1.17990300
1.07687100
2.11819500
1.76084500
1.63576800
-0.09558200
-0.12324800
-0.05899000
-0.06735400
-1.32868700
-2.13697600
-1.59078300
2.29465300
1.65302200
3.28238800
2.41852300
1.24044200
2.08092500
1.43604800
-0.00171700
0.03260600
-2.56124000
-2.79461000
-3.36348800
-2.56091500
-0.93654800
-1.72192100
0.01935200
-0.94708900

Supporting Information
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PiPr-8
Charge: 0

Pd
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5.30387100
6.10303100
5.79405800
-1.59200100
-1.37664900
-1.46817600
-2.63745900
2.45963800
2.27849000
3.32706000
2.68073300
4.38014800
4.94263900
3.98074700

Multiplicity: 1

-2.82162400
-0.95371100
-0.14999300
-0.99080700
1.16399700
1.16132600
2.41892000
2.07271600
-0.13202600
0.10621100
-0.69482800
-2.37428800
-3.05587200
3.34047300
3.73661600
2.75777800
-1.12518800
-1.21985700
-0.60658200
0.06756300
-1.98009000

-0.72174500
-1.47186700
0.25178000
-1.17836600
-0.10586200
-1.62548000
-1.28406000
3.12847200
3.93626400
2.57230300
3.56767700
-1.01233600
-0.99447800
-2.03116300

-1.22757900

-1.13039000
0.50165400
1.68566900
2.33606500
0.94992700
0.14092800
-0.89167400
2.80254600
-2.60250300
-3.35434500
1.91300700
1.06849000
0.32909000
1.35149400
0.19121200
-1.35543200
-2.44400900
4.11543900
4.95839600
4.30699900

171

-0.07119700
-0.02202100
-0.22206800
2.76488000
2.84883400
3.75998800
2.45484000
-0.15922700
-0.87439400
-0.50242100
0.82078700
-1.25303700
-2.19489800
-1.14898000

-0.93935100

0.23229900
0.07219800
0.05272600

-0.14842800

-0.06685700

-0.11150200

-0.06278800

-0.08471700

-0.28001400
-0.29371900
0.13227900
0.21936100
1.10968200
1.14676200
2.02703700
2.08678800
2.20878100
-0.15262900
-0.27348400
-0.06869600

Supporting Information
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PiPr-9
Charge: 0

-2.38236200
3.20543000
2.52764600
3.60948500
0.08096300
1.02227900

-0.03362800
0.16618800
4.51108700
5.17883300
4.12916500

-2.85449200

-3.92554500
0.58001700

-0.25297700
0.97556700
1.36828500
1.17905500
1.56140100
0.77427100
2.03763600
5.28425100
6.09667100
5.75724600

-2.40943000

-2.37288000

-2.54458700

-3.28432600
2.27793500
2.31597100
3.21783600
2.17095200
4.36017300
4.92365600
3.95383900

Multiplicity: 1

5.31555200
0.25552600
0.08554500
1.26665900
-0.85227800
-1.28951700
-1.09646400
0.23600800
-0.65411700
-0.47636400
-1.67901700
3.21457400
3.39196400
-2.45714900
-2.15961000
-3.41334700
-1.70823800
-3.15942400
-4.09806300
-3.39204100
-2.49845300
-0.55084600
-1.28797800
0.44055900
-0.70717900
0.38181900
-0.92608000
-1.07549600
3.23059500
3.56459300
2.74704400
4.10695000
-0.74537700
-0.64606800
-1.76737600

172

-0.11689800
-1.43071800
-2.27570700
-1.55782500
2.87555700
2.53303400
3.93983200
2.78795800
1.06413900
1.91650900
1.17589300
0.06987700
0.12551100
-1.72450300
-2.37244900
-2.08941000
-1.83364600
0.65595900
0.23347000
1.64545100
0.79440200
-0.25055300
-0.27105700
-0.31598100
2.60021100
2.48565000
3.66768300
2.05338800
-0.37089200
-1.41490200
-0.12070200
0.27570600
-1.45290600
-2.38902600
-1.43673900

Supporting Information
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-2.29584700
-1.01699300
-0.14903800
-0.96945700
1.19120500
1.16479800
2.40713700
2.05740800
-0.09473800
0.11870500
-0.66205400
-2.35151600
-3.04932000
3.40034900
3.80379300
2.86933100
-1.82133100
-1.60156900
-0.55012400
0.13833300
-1.92367300
-2.31254800
3.09825000
2.35945700
3.46951400
-1.20128300
-0.11211500
-1.60636200
-1.43012500
4.55946800
5.27459700
4.17445700
-2.81526200
-3.88572400
0.79570300
0.04512700
1.30076000
1.54072500

-1.35535100
-1.08186400
0.52519600
1.71700800
2.32069400
0.93838800
0.10788000
-0.91635400
2.81130400
-2.56317200
-3.31677200
1.95749700
1.13096900
0.33758000
1.35707600
0.23674000
-1.09987500
-2.11765800
4.12398800
4.95076400
4.33428800
5.34299300
0.14004900
-0.10363100
1.14543400
-0.10758600
-0.20015400
-0.27279900
0.92317600
-0.65623800
-0.46129900
-1.67424600
3.25875700
3.44721100
-2.99120900
-3.10039600
-3.95573000
-2.27709800

173

-1.43710800

0.32572900
0.24520200
0.13241200

-0.11216300
0.04258200

-0.02859100
0.09059200

-0.06462900
0.54601200

0.73112200
0.13063300
0.20622100

1.12670300
1.10833500
2.08137700
2.04163600
2.39086700
-0.20993100
-0.35909800
-0.17478600
-0.28649000
-1.40501300
-2.17837300

-1.63605900

3.02127000

3.07479600

4.02835500
2.73271100
1.04732400
1.85629000
1.20542700

-0.01876700
-0.02456100
-0.75606700
-1.54762800
-0.61679700
-1.11569900

Supporting Information
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PiPr-10
Charge: 0
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1.04315000
1.56637100
0.48500600
1.80352700
5.25606400
6.07566100
5.71108000
-3.34283100
-3.66114600
-3.76351100
-3.77746400
2.31567800
2.28271500
3.25406800
2.29205900
4.26579400
4.77114300
3.87719400

Multiplicity: 1

0.51105000
-0.49126600
-0.73222100
-1.93928600
-0.14937800
0.32231900
1.78019400
1.80946700
-1.52113600
0.01114600
-0.41315600
-3.32207200
-3.72151600
2.66283800
2.72618900
2.21686100
-2.25149800

-2.58755400
-3.55167200
-2.48059200
-1.80464300
-0.59261600
-1.32091800
0.40110800
-0.97383800
0.04967300
-1.24376000
-1.63276200
3.19137200
3.57532500
2.66518700
4.03867100
-0.84624600
-0.78308300
-1.87133300

-2.46955000
-1.25939300
0.50082800
1.30018900
2.69663800
1.40826200
1.05453800
-0.01791500
2.66196000
-1.30122300
-2.26435300
1.05812800
0.05459900
1.75239700
2.82827600
1.64967200
-1.90127200

174

1.76461300
1.80777800
2.69966000
1.75045900
-0.31183700
-0.35270100
-0.44064900
2.00334000
1.78438600
2.98117500
1.24385500
-0.37125200
-1.39808400
-0.22663800
0.32238300
-1.44830000
-2.42008800
-1.36209200

-1.15773500

0.37750000
-0.07370600
-0.21967300
-0.11623400

0.03660700

0.04125900

0.26983500
-0.24878100

2.18662200

249123900
-0.33555300
-0.33237200

1.08697600
0.88916300
2.08401300

0.48606500

Supporting Information
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-2.85289700
-2.40724800
-2.05506400
-3.76004700
-4.47493600
2.39060700
1.75206400
2.40589300
-2.78817900
-2.58155300
-3.87383000
-2.31397000
4.07696200
4.70652300
4.04099900
-4.20770600
-5.27079500
1.51266500
1.98286500
1.69308700
2.01224600
-0.63969500
-0.25399000
-0.42789800
-1.72746800
4.69350400
5.69697800
4.81791000
-2.34393300
-1.58886800
-3.33153100
-2.22420900
0.61000500
0.08138900
1.58716400
0.74121400
3.80964900
4.24942100

-1.15156500
3.73450400
4.76173800
3.44921100
4.26124700
1.15799300
0.60023400
2.20211700
-2.11330800
-1.27344700
-2.28064400
-2.99895800
1.17044200
1.68737700
0.11377400
2.11902500
1.91082800
-1.40609800
-2.10352500
-1.77225600
-0.43935700
-0.19456800
0.78841000
-0.33936800
-0.17111900
1.27107900
0.82718800
2.33212700
-3.21923500
-3.93362600
-3.66934600
-3.09333000
3.92719000
4.65851700
3.76507500
4.34110500
0.59167000
0.69624000

175

1.01265600
-0.37478100
-0.37573000
-0.48726400
-0.58862900
-1.37062900
-2.06602600
-1.71241600
-0.93310000
-1.60324200
-0.91277400
-1.37332500
1.06248400
1.79766800
1.36374900
-0.46736500
-0.55640200
2.43579100
1.73291300
3.45463500
2.34974300
3.00911600
2.71847100
4.07642400
2.88237800
-0.33331400
-0.33670200
-0.59801800
1.25562600
0.90228200
1.09224700
2.33613000
-0.13846400
-0.75396100
-0.59034400
0.86799600
-1.37937400
-2.37938100

Supporting Information



PiPr-11
Charge: 0

Pd

O @Dorr@DnIToDo@nDornorronaorroDnorzonoaoocomnoaoaozZzoaonw

3.75653000

Multiplicity: 1

1.59734800
-0.26717900
-0.88043100
-2.23475800
-0.81418800
-0.05378400
1.44333300
1.70897400
-2.14318600
-0.36501900
-0.10961300
-3.51740000
-3.65907300
2.08639000
1.94125000
1.61485800
-1.62221800
-2.54935600
-3.25776100
-3.15944200
-4.50519900
-5.39229700
2.09521500
1.63088500
1.91560900
-1.81135200
-2.03655500
-2.63322900
-0.89571100
3.58703400
4.05342300
3.73882100
-4.62918600

-0.48626900

-1.95646300
-1.39950900
0.27920700
0.77595300
2.54442000
1.40410700
1.41428100
0.37570100
2.19414500
-1.54254200
-2.59337700
0.20573100
-0.86614800
2.29334500
3.35884200
2.10378300
-2.54468700
-2.27416600
3.02355000
4.10468900
2.42145400
3.03879800
1.65467000
0.98125400
2.68204100
-2.40685800
-1.37848700
-3.04931000
-2.71214200
2.00785300
2.64027300
0.96480000
1.02378900

176

-1.16652000

-0.73142600
0.30119700
-0.06394100
-0.22002600
-0.16357300

0.00832300
0.08338300
0.33209300
-0.28407000
2.16416100
2.35437100
-0.31141400
-0.26850300
1.16615600
0.95075200
2.13684000
-0.27401500
0.23974900
-0.42778900
-0.45658900
-0.51870900
-0.63135300
-1.29149400
-2.02215000
-1.63763700
-1.78269600
-2.08139300
-2.12436300
-2.30450900
1.23851800
2.00449600
1.55235700
-0.45996400

Supporting Information
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PiPr-12
Charge: 0

Pd

o@D om0z ooa"

-5.61502900
0.69551300
1.69356300
0.71647800
0.47054200

-1.75162200

-2.06477300

-1.74038000

-2.51424300
4.26066700
5.33037500
4.18962200

-1.28212200

-0.31586100

-2.05219800

-1.22683400

-0.36096100

-1.00053300
0.65605000

-0.39745100

3.59863800
4.06956500
3.75080400

Multiplicity: 1

1.84265300
-0.27016700
-0.91039200
-2.28295900
-0.90994100
-0.10675100
1.38457400
1.68588600
-2.23295700
-0.62720800
-0.25373600
-3.54979700

0.57140500
-0.66980300
-0.87543700
-0.84956800

0.39059200

-1.24045300
-0.22236800
-1.32174800
-1.93235900

2.22960000

1.99344900

3.29498300

-3.98646100
-4.27755700
-4.66536600
-4.13544500

3.91719200

4.48212900

3.96917300

4.38657600

1.39277000

1.58875200

0.32419100

-1.76937200
-1.44449600
0.25288800
0.71010200
2.51156400
1.39529900
1.46178500
0.40437700
2.12533300
-1.93380000
-2.96434300
0.10191700

177

-0.52898500
2.82512600
2.42259500
3.90730400
2.66978200
2.72613200
2.46956900
3.82086900
2.35482700
-0.11647700
-0.05213400
-0.38363900
0.10027000
-0.33058500
-0.28814500
1.18392900
-0.20748100
-0.89022600
-0.59105400
0.78249500
-1.21114700
-2.18289600
-0.99228000

-0.40372300

0.15350900
0.01564600
-0.08328700
-0.16303900
-0.02940100
0.03295100
0.15935700
-0.19611400
1.92401900
1.98899400
-0.09254500

Supporting Information
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-3.65396600
1.96409900
1.76577200
1.47950600

-1.43151800

-2.44841500

-3.37327900

-3.30174600

-4.60676500

-5.51550300
2.05602800
1.63540300
1.85720100

-1.39273600

-1.70922100

-2.05784000

-0.37501000
3.47428600
3.89990400
3.66097100

-4.68979700

-5.66555900
0.21609200
1.27851500
0.10263200

-0.10052600

-2.09778000

-2.50476900

-2.20834400

-2.71463600

4.16494000
5.24270600
4.05141600

-1.04423900

-0.01039200

-1.70521200

-1.12005900

-0.51600300

-0.97127500
2.19634600
3.27544800
1.82757100
-2.47410500
-2.35590500
2.92258000
4.00376600
2.28420900
2.87324600
1.89372200
1.30374100
2.94964600
-1.99428800
-0.95014300
-2.60673200
-2.07545400
1.96649200
2.50850100
0.89671800
0.88610600
0.40744500
-1.06043500
-1.11232600
-1.38498500
-0.01248000
-1.90344000
-0.88930600
-2.23846100
-2.56161500
2.38882100
2.19197300
3.47564700
-3.94687300
-4.09862000
-4.56070400
-4.31750600
3.90072300

178

0.00788200
1.25095100
1.20303500
2.16258600

-0.87512500
-0.48972000
-0.31170600
-0.38668100
-0.32212400
-0.41156000
-1.28079700
-2.10400600
-1.50928800
-2.32306400
-2.41233100
-2.94508900
-2.72539400
1.32070300
2.17470900
1.49762200
-0.21274700
-0.21726200

2.85081200

2.58584500

3.89290100

2.78904500

2.32695000

2.26001400

3.36671200

1.70573300
0.02325400
0.08576100

-0.10894900
-0.76236000
-1.09759700
-1.38773800

0.26599200
-0.23107400

Supporting Information
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-0.97331400
0.56291900
-0.83305100
3.56549400
4.05587500
3.75264800

4.37432300
3.98181400
4.43904600
1.67196500
2.00197100
0.59012000

179

-1.10622100
-0.32518900

0.66981900
-1.18686900
-2.11142200
-1.09612600

Supporting Information



10. 'H, BC, °F, 3'P NMR and HRMS spectra
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CuVrenL Data Parameters
14 Asyn217- ZDZID-D

FXPN’J

PROCNO 1

F2 - Acquisition Paramerers

Date_ 20210707
Time 20.36
INSTRUM spect
PROBHD 5 mm PABBO BE—
PULPROG 2g30
™D 32768
SQLVENT cocls3
16
2
8012.820 Hz
0.244532 Hz
2.0447233 sec
25.4
62.400 usec
6.50 usec
298.1 K
1.00000000 sec
1

CHANNEL f1

—3.8979
—3.6112
2.3860
2.1430
2.1025
1.8965
1.8705
1.8175
1.7885
1.4623
1.4291
1.3978
1.3786
1.3375
1.3184

Supporting Information

S 2

P(o-Tol);

A\
N

il

Me

NUC1
Pl 14.70 usec
PL1 0 dB
PL1W 11.88122272 W
SFO1 400.1324008 MHz
F2 - Processing parameters
sI 32768
SF 400.1300096 MHz
WoW
EES) 0
LB 0.30 Hz
GB o
BC 1.00
[ T T T T T T T T T T T 1
10 9 8 7 6 5 4 3 2 1 0 ppm
1]
<t| <=0 =115 o h} |m =]
b ] Sl (@ =12 @
ool ™l ol @ N0 ™|
: JEOL
piy
Filename = LPotelz-1_single
Auther = datum
Experiment = single_pulse_dac
Sample_Id = LPotolz-1
P(O‘TOI)Z Solvent = CHLOROFORM-D
s Actual_Start_Time = 14-JUL-2021 10:5|
= Revision_Time = 14-JUL-2021 10:4
\ Comment = single pulse dac
Data_Format = 1D COMPLEX
Dim_Size = 26214
in = Phosphorus3l
N Dim _Title = Phosphorus3l
Dim Units = [ppm]
- \ Dimensions =x
= Me Spectrometer = JMM-ECZ500R/S1
Field_Strength = 11.62926421[T] (
= 0.18874368[s]
= Phosphorus3l
= 200.43293989 [MAz
= 0[ppm]
= 32768
o = 5.29819065 [Hz]
= Sweep = 173.61111111 [kHz|
X_Sweep_Clipped = 1388888888 [kHz
1Trr_Domain = Proten
Irr_Freq = 495.13191398 [Miz
Irr_Offset = S[ppm]
Blanking = 5[us]
Clipped = FALSE
Scans =22
- Total Scans =22
=
Relaxation Delay 2[s]
Recvr_Gain 6
X 460.0[aC]
X_90_Width 11.86 [us]
X_Acq Time 0.18874368[s]
X_angle 30 (deg)
X_atn 6.9[dB]
X_Pulse 3.95333333[us)
> WA A 2%-oxsiam
Irz_Atn Dec_Calc 28.039([aB]
Trz_Atn_Dec_I Dunult _Calc = 28.039[dB]
Irz_Atn_Noe 28.039(dB]

abundance

X : parts per Million : Phosphorus31

10.0

T
-10.0

T
-30.0

-50.0

-43.536

-70.0

—1300

Sana
-110.0

Irr_Dec_Bandwidth_Hz
Irr_Dec_Bandwidth Ppm

Irr_Dec_Freq
Irr_Dec Merit_Fa
Irr_Dacoupling
Trr Noe

Trr_Nois
Irr_offset_Defau!
Irr_Pwidth
Irr_Pwidth Defau!
Irr_Pwidth_Defau.
Irr_Pwidth_Templ
Trr Wurst
Decimation Rate
Experiment_Path
Initial Wait
Noe_Ti

5.97826087 [kHz]
12.07407703 [ppm]
495.13191398 [MHz,
2.2

TRUE

TRUE

WALTZ

5(ppm]

92[us]

92[us]

92(us]

92 [us]

FALSE

ctor

1t

1t
1t_Calc

)

e:\Program Files
1rs]

2(s]
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Supporting Information

TAOHOLWLWONMEOWT O AW W o
NHOOPD-CNNDRN @G~ O N ol O LN ST N
. . - . . . . . . . . . . . . . D (32 =AY SN TOO TN
NN AAINNNONR~NOO® B .
DWNLPTOMMOMENNNNNN O D ~ o M~ [~ 0 A
. r e oA A A A o o o A e O -~~~ Il s N I NI S I
S NV
PROCNO 1
F2 - Acquisition Pa
Date_ 2021
Time 2
INSTRUM s
PROBHD 5 mm BABBO P(O-TO|)2
PULPROG zgpg30
I 65536
SOLVENT cDcl3
NS 121 \
DS 2
SWH 24038.461 Hz
FIDRES 0.366798 Hz N
AQ 1.3631488 sec \
RG 144
oW 20.B00 usec Me
DE 6.50 usec
TE 298.1 K
D1 1.00000000 sec
D11 0.03000000 sec
IO 1
PL1W 58.52175522 W
SFO1 100.6228298 MHz
———————— CHANNEL f2 s===a===
CPDPRG[2 waltzlé
nNuc2 18
PCPD2 80.00 usec
PL2 0 ds
PL1Z 15.00 dB
PL13
PL2W
EL12W
PL13W
SFO2
T T T T T T T T T T |
200 180 160 140 120 100 80 60 40 20 0 ppm

x104 |+ Scan (rt: 0.234 min) CMSO-appi-19072021 S4.d Subtract

8 426.2340

114.0917 214.1592 282.2801 378.2354 520.1383 611.1839 6852072 760.2301
T

T T T T T T T T T T
100 150 200 250 300 350 400 450 500 550 600 650 700 750
Counts vs. Mass-to-Charge (m/z)
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TTTT———ssae—

Current Data Parameters

NAME 20210118-wm343-hl
EXPNO 1
PROCNO 1
F? - Acguisition Parameters
20210118
16.48

spect

mm PABEO BB-

5

LughILVaOOLANONOO LG - MLTNOrUOUN-ONL =
OTDRORDIXVLIRTTOArOTON® T O o TOONWLATr-HDRORMO TN
TANOrOLDTTAN-~ONOTNO - DN I} NADOINNMODIDND D N
R RR R R RN NN @ SOOI INTTITNMO
NEKMNNNMNNNKNKNKENNNNNOG O ™ NANrrr e

Supporting Information

N

zg30
16384
cocia
16 e
2
8012.820 Hz
0.489064 Hz
1.0223616 sec
3z
62.400 usec
.50 usec
295.0 K
1.00000000 sec
1
CHANNEL f1
NUC1 18
P1 14.70 usec
PL1 0 dB
PLIW 11.88122272 W
SFOL 400.1336012 MHz
F2 - Processing parameters
s1 32768
SF 400.130009& MHz
WDW EM
SSB o
LB 0.30 Hz
GB a
EC 1.00
T T | I T T I T I 1 T 1
10 9 8 7 6 5 4 3 2 1 0 ppm
|
=|n|wn|n (=] =+ @
b B Bl B = ) ]
oo ) ‘r-‘ o
-
™
=
~
Current Data Parameters .
NAME 20210118-wm349-P -
EXPNO 1 |
PROCNO 1
F2 - Acquisition Parameters tBU\
Date_ 20210118 P,._Ph
Time 16.52
INSTRUM spect
PROBED 5 mm PABBO BE—
PULPROG zgpgl0
O 65336 \
SOLVENT cocld
NS 64
ns 4
SWH 64102.563 Hz N
FIDRES 0.978127 Hz |
20 0.5111808 sec Me
EG 2050
B 7.800 usec
DE 6.50 usec
TE 295.6 K
Dl 2.00000000 sec
D1l 0.03000000 sec
D0 1
CHANNEL f1
14.70 usec
3.00 dB
12,96693134 W
161.9755930 MHz
- CHANNEL f2
cp walt
NUCZ 1
BCPD2 B0.00 usec
PL2 0 dB
PL1Z 15.00 d&
PL13 15.00 dB
PL2W 11.88122272 W
FL12W 0.37571725 W
FL13W 0.37571725 W
SFO2 400.1316005 MHz
F2 - Processing parameters
ST 32768
SF 161.9755930 MHz
WDW EM
SSB o
LE 1.00 Hz
GE 0
BC 1.40
| L JL L
I I I T T T T
150 100 50 0 -50 -100 -150 ppm



Supporting Information

CFOMOOCETOoONAT A MONW AN WD
HNWAROOTUNEORMDOOMN NS ® COUWNOAANDE T O®
. e K= RG] MM NOOONO MO
~ SFLTARNDO AN RN MO N 0NN
nt Data Parameters OO MM NN NN SO OSO O CENNNEO OO0 WWW
reorganized L B B I I B O B B I | R B B B B B B | - - r- MMM N NN

PO\ Y

F2 - Acquisition Parameters
Date_ 20210329

%
§

D1 1.00000000 sec
D1l 0.02000000 sec
1

32768
100.6127769 MHz
EM

I I
160 140 120 100 80 60 40 20 0 ppm

x10% [+ESI Scan (rt: 0.457 min) Frag=150.0V L6.d Subtract
6 378.2349
tBu
54 ‘p—Ph
OO
41 N
Me
3,
2,
14 347.1707 364.2162 394.2292 416.2111

I [ I [ [ [ [ [ I [ [ [ [ I [ [ [ [
335 340 345 350 355 360 365 370 375 380 385 390 395 400 405 410 415 420
Counts vs. Mass-to-Charge (m/z)
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S

Current Data Parameters

7.1611
7.1589
7.1274
7.1094
7.0901

NAME recorganized
EXPNO 1
PROCHO 1
F2 - Acquisition Parameters
Date_ 10317
Time 20.50
INSTRUM spect
PROBHD 3 mm PARBO BE=-
PULFROG 2g30
ps) 32768
SOLVENT cDcl3
NS 1
Ds 2
SWH B012.820
FIDRES 0.244532
AQ 2.0447233
RG 36
DW 62.400
DE 6.50
TE 298.0
D1 1.00000000
TDO 1

£1

—3.8845

Supporting Information

1.6541
1.6147
1.5614
1.5300

14.70
0 dB
PL1W 11.88122272 W
SFO1 400.1324008 MHz
FZ - Processing parameters
31 32768
SF 400.1300096 MHz
WDW EM
S55B
LB 0.30 Hz
GB
PC 1.00
T T T T T T T T 1
10 9 8 5 4 2 1 0 ppm
5 = R8S
- ] o3| =r|=F
=l
5 JEOL
=]
S
Filename = L17-P_single_pul]
=] Author = datum
= Expariment = single_pulsa_dec
o PAd2 Sample_Id = L17-F
Solvent = BENZENE-D6
Actual_Start_Time = 27-SEP-2021 10:2]
Revision Tima = 27-SEP-2021 12:4
=]
=] \ Comment. = single pulse dec|
~ Data_Format = 1D COMPLEX
Dim _Siza = 26214
N X_Domain = Phosphorus31
Dim_Title = Phosphorus3l
= \ Dim Units = [ppm]
2 M e Dimansions =x
Spectrometer = JNM-ECZ500R/S1
Field Strength = 11.62926421[T] (|
¥_Acq Duration = 0.18874368[s]
g = Phosphorus31l
I = 200.43293989 [Miz|
= 0[ppm]
= 32768
=4
= X_Resolution = 5.29819065[Hz]
= X_Sweep = 173.61111111 [kHz|
=+ X_Sweep_Clipped = 138.88888889 kHz|
Irr_Domain = Proton
Irr Freq = 495.13191398 [Miz|
Irr_Offset = S[ppm]
=) Blanking = S[us]
=] Clipped = FALSE
- Scans =16
Total_Scans =16
Relaxation_Delay 25(s]
=3 Recve Gain 6
5] Temp_Gat 460.0[dC]
X_%0_width 11.86[us’
X_Acq_Time 0.18874368[s]
¥_Angle 30[deq]
X_Atn 6.6[dB]
X_Pulse 3.95333333[us)
Irr_Atn_Dec 28.039[dB]
Irr_Atn_Dec_Cale 28.039[dB]
Irc_Ata_Dec_Default _Calc = 28.039[dB]
Irr_Atn Noe 28.039[dB]

<

(thousandths)

X : parts per Million : Phosphorus31

19.164

Irr_Dec_Bandwidth Hr
Irr Dec_Bandwidth Ppm
Irr_Dec_Freq

Irr Dec Merit Factor
Irr_Decoupling

Irz _Noe

Irr Noise

Irr Offset Default
Irr_Pwidth

Ire_Pwidth Default
Irr Pwidth Default Calc
Ire Pwidth Templ

5.97826087 [kHz]
12.07407703 [ppm]
495.13191398 [MHz

TRUE
TRUE

WALTZ

5[ppa]

92[us]

92[us]

92 [us]

92[us]

FALSE

o

c:\Program Files|
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Current

N 4
EXPNO
PROCNO

130.55
130.48
101.65
101.48

Data Parameters
reorganized

3

1

e

_~155.66
T~155.26
—138.50

F2 - Acquisition Parameters

Date_
Time
INSTRUM
PROBHD
PULPROG

ID
SOLVENT

nucz

CPDPRG[2

F2 - Processing parameters

20210317
20.52
spect

5 mm PABBO BB-
zgpg30

65538
3

0
z

24038 .461
0.366798

1.3631488

1.00000000 =
0.03000000 =
1

CHANNEL f]l ========
13¢
9.50 usec
-2.00 dB
5B.52175522 W

100.6228298

CHANNEL

0.3757172
400.1316005

MHz

32768
100.6127733 MHz
EM

1.00 Hz
1.

40

77.32
77.00
76.68

:
J

36.95
36.88

42 .82
36.76

42.70

—32.32

Supporting Information

~-30.73
29.03
28.94

\

26.76
26.28

PAd,

Me

200 180 160 140 120 100 80 60 40 20
%105 |+ESI Scan (rt: 0.489 min) Frag=150.0V L4.d Subtract
5 514.3604
P(1-Ad),
4 A\
N
34 Me
2,
472.9004 530.3549 552.3375
450 460 470 480 490 500 510 520 530 540 550 560 570 580

Counts vs. Mass-to-Charge (m/z)
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7.8431
7.6123
7.5934
7.3365
7.3170
7.2592
7.1994
7.1822
7.1637
7.1523
7.1333
7.1157
6.2996

ESSSRN

Current Data Parameters

v

PR

3.1310
3.1137
3.0965
3.0793
3.0622

Supporting Information
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Bella-testl- 11230

NAME Bella-test 0211230
EXPNO 1
PROCNO 1 \
F2 - Acquisition Parameters I'Pr
Date_ 20211230
Time 20.19 N
INSTRUM spect }{
PROBHD 5 mm PABBO BB
PULPFOG 7QJE
SOJVENT
NS
Ds
SWH 8012.820 Hz
FIDRES 0.489064 Hz
AQ 1.0223EL6 sec
RG 71.8
W [ 40D usec
DE
TE
D1
TDO
******** CHANNEL fl ========
NUC1 1H
P1 14.70 usec
PL1 0 dB
PL1W 11.88122272 W
SFO1 6012 MHzZ
parameters
32768
SF 400.1300094 MHz
WDW EM
S5B 0
LB 0.30 Hz
GB 0
PC 1.00
U L
R B B B L B B R I B B B B B
10 9 8 7 6 5 4 3 2 1 0  ppm
I /
~o|e| |~ I ~ M~
5 |°.‘|c=. a( 2 S 5
ollr~lol |~ (=] o [i-]
o T Moo
o w0 nohoowm M — — O o
. . A e ™ ™ oW ™M
n n wooao o . v P
. ata Pars - - — w0
Current Data Parameters = T T T = e o9

58.521755
.6228298

CHANNEL f£2
Aalthln

8'30

e
~

ya
RN

i-Pr

Iz

200 180

T T T
160 140 120

T
100 80 60
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Supporting Information
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Current Data Parameters

NAME Bella-test2-20211231
EXPNO 1
PROCNO 1 \\

F2 - Acquisition Parameters

Date, 20211231
Time 15.33 ’\l\
INSTRUM spect
PROBHD 5 mm PABBO BB- Me
PULPROG zg30
TD 32768
SOLVENT CDC13
NS 11
Ds 2
SWH 8012.820 Hz
FIDRES 0.244532 Hz
AQ 2.0447233 sec
RG 50.8
D 62.400 usec
DE 6.50 usec
TE 294.6 K
D1 1.00000000 sec
TDO 1
CHANNEL f1
1H
14.70 usec

0 dB
11.88122272 W
400.1324008 MHz

Processing parameters
32768

400.1300091 MHz
EM
0
0.30 Hz
0
1.00
JL, jL ljl‘#, I
I I T I I T T I I T T 1
10 9 8 7 6 5 4 3 2 1 0 ppm
‘ | |
ofnfw|n o o o ~
3|2(g|e S = S S
- - (5] - @0
) s W
Ly 3] M~ oo W0 [} ™~ © W O s
- e e e — Mo w ™ ©
~ ~ r~rooOo ® . .. <.
Current Data Params rs = ™ NN A O O ~ r~ o oy ™
NAME Bella-test2-20211231 — — Lo o B B B | (=2} o~~~ oo
EXPI 2
PROCNO 1

F2 - Acquisition
Date_ 202
Time
INSTRUM
PROBHD 5
PULPROG

68
S 100.6127809 MHz

EM
- o
LB 1.00 Hz
GB 0
BC 1.40

T
160 140 120

T
100 80
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7.6105
7.6087
7.5909
7.5900
7.3373
7.3170
7.2982
7.2954
7.2832
7.2781
7.2749
7.2590
7.2550
7.2422
7.2394
7.2359
7.2233
7.2196

LI L

Current Data Parameters

NAME Bella-test3B-2021123
EXPNO 1
PROCNO 1

F2 - Acguisition Parameters
Date_ 20211231

Time 19.30
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30

D 32768
SOLVENT CDC13

NS 4

Ds 2

SWH 8012.820 Hz
FIDRES 0.244532 Hz
AQ 2.0447233 sec
RG 50.8

DwW 62.400 usec
DE 6.50 usec
TE 294.3 K

D1 1.00000000 sec
TDO 1

Supporting Information

WNNN™" =T~ R
OO TrMLN®D < ©
ChOTNO OO n oM
e e e B A 1 19
I o ) -

PL1 0 dB
PL1W 11.88122272 W
SFO01 400.1324008 MHZ
F2 - Processing ps: ters
sI 32768
SF 400.13200000 MHz
W EM
o]
LB 0.30 Hz
GB o]
PC 1.00
A L .
I T T T I T T ! I I T 1
10 9 8 7 6 5 4 3 2 1 0 ppm
\ A
@ (o =10k=} 0
@ |2 =11 ]
(=10l ™| |- w
™ ™M e s B )
n ™ NN M NHM o w
. . s e . ~ ™Mmow ~ N @
—~ W oW © e e “ e
T ™M NN-HA O ~ -~ Q o w o
Cu nt Data Parameters — L B N B B w - M N N
NAME Bella-test3B-20211231 ‘ ‘ \ \{/ ‘ ‘ W | | ‘
2
1

Parameters
20211231
19.32
spect
mm PABBO BE-

F2 - Acquisition
Date_

2 - Processing parameters
1 © 3276

i-Pr

Z-ES

I
200 180

T
160

T
140

120

I
100
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0.8

0.6+

0.4+

0.2

Supporting Information

+ESI Scan (rt: 0.184-0.201 min, 2 scans) Frag=150.0V Bella-1.d Subtract

252 0385
254 0364

253.0414 255.0396

2;18 2“17 2‘||8 2‘||9 25‘0 251 252 2‘53 254 255 258 2FIJ7
Counts vs. Mass-to-Charge (m/z)
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Supporting Information
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Current Data Parameters

Bella-te

—pimzozzmos PCy2

1

F2 - Acquisition Parameters \\ .
Date_ 20220103 -Pr
Time 17.30
INSTRUM spect N
PROBHD 5 mm PABBO BB- \
PULPRCG 30
D Me
SOLVENT
N
Ds 2
SWH 8012.820 Hz
FIDRES 0.244532 Hz
AQ
RG
DW us
DE .50 us
TE 295.0 K
Dl 1.00000000 sec
TDO 1
77777777 CHANNEL f1 ========
1H
14.70 usec
0 dB
11.88122272 W
400.1324008 MHz
F2 - Processing parameters
51 32768
400.1300000 MHz
EM
0
0.30 Hz
0
1.00
J J x
e o B e e T e e e
10 9 8 7 6 5 a4 3 2 1 0  ppm
1 \ ) LT
n e iy =23 (=3 @ o - @
] o < x = o (2 =] (<
o o o L3 - o™ - [=]
o
o~ W N NN O 0w
oo WD N CWW ~ W OV N LM W S0
e P e COWISTOVINITOONWF O T
=- ™M L O 0N oy o~ . . . - . . . . . . . . . .
[PalTs} M M NNA O 0O TONNOCOMNEOWWWW A
— HeH o A A o OO N
PCy2
i-Pr
\
Me
T T T T T T T T T T T
200 180 160 140 120 100 80 60 40 20 0 ppm
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Supporting Information

Current Data Parameters
NAME Bella-testd

i PCy,

F2 - Acg
Date_
Time
INSTRUM
PROEHD
PULPROG
D
SOLVENT
NS

DS

SWH
FIDRES

-19.866

N i-Pr

Me

D1 2.00000000
D11 0.03000000 sec

HANNEL f1 ==
31F

HANNEL £2
waltzl6
1H

T T T T
150 100 50 0 -50 -100 -150 ppm

108 |+ESI Scan (rt: 0.834-0.917 min, 6 scans) Frag=150.0V Bella-2.d Subtract
44
3.759
3.54
3.25- PCy2
34
2751 N—ipr

251 N
2254 A

370.2662

1.759
1.59
1.254
14 371.2696
0.751
0.5

0.254
o) 3682498369 2511 | 372'5730373,2780

SEIiS 3!‘56 357 sés SéB S%U 3?“\ 3‘72 37‘3 37‘4 3‘75 3?‘8 3?‘7 37‘8
Counts vs. Mass-to-Charge (m/z)
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Supporting Information

O NN CONDOWLANTIL —N N

SANOMNDLOONANNODNOOOMraOT AN WD n
Lo e e o0 @ ]
e T i

Current Data Parameters

MAME ATB3IG-20200528 (ok)
EXPNO 1
PROCNO 1

OoTf

F2 - Acquisition Parameters

Date_ 20200528

Time 20.24

INSTRUM spect

PROBHD 5 mm FABBO EBE-

PULPROG zg3i0

TD 32768

SOLVENT CpC13

NS 156 (@]
Ds 2

SWH B012.820 Hz

FIDRES N

A

R Me
DW 62.400 usec

DE 6.50 usec

E 298.6 K

31 1.00000000 sec

TDO 1

CHANNEL f1

14.70 usec
0 dB
11.88122272 W
400.1324008 MHz

F2 - Processing paramerers
51 32768

400.1300096 MHz
EM
o
0.30 Hz
o
1.00
M . 1
T T T T T T T T T T T 1
10 9 8 7 6 5 4 3 2 1 0 ppm
L
0N | w0 o
e e B ] <
Nl o |
[te]
-
=]
™~
~
Current Data Parameters !
NAME AT83G-20200528 (ok)
EXPNO 2
PROCNG 1
F2 - Acquisition Parameters OTf
Date_ 20200528
Time 20.27
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgfhiggn
D 131072
SOLVENT coc13
ns 16
Ds 4
SWH 89285.711 Hz O
FIDRES 0.681196 Hz
o 0.7340032 sec N
RG 2
D 5.600 usec
DE 6.50 usec Me
TE 298.8 K
D1 1.00000000 sec
D11 0.03000000 sec
Dplz 0.00002000 sec
D0 1
CHANNEL f1 =
19F
14.20 usec
-3.00 dB
18.69428444 W
376.4607164 MHz
= CHANNEL £2 =
CEDPRG[2 waltzlé
NUC2 1H
PCPD2 80.00 usec
PLZ 0 dB
PL12 15,00 dB
PL2W 11.88122272 W
PL1ZW 0.37571725 W
5F02 400.1316005 MHz
F2 - Processing parameters
SI 65536
SF 376.4983660 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
T T T T T T T T T T T
0 -20 -40 -60 -80 -100 -120 -140 -160 -180 -200 ppm
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Current Data Parameters
NAME
EXPNO

ATB3G-20200528 (ok
3

F2 - Acquisition Parameters
Date_

20200528

20.30

spect

5 mm PABBO BB-—
zgpg30

22 W
100.6228298 MHz

PL13W

SFO2

parameters
51 32768
SF 100.6127744 MHz
WD EM
s58 o
LE 1.00 Hz
GB 0
PC 1.40

o [ i e o B e o I T o

i=} T NWn SO oo el = o
T T Mmoo

e T RHhOOO-NN-HOoOOoOr© .

- TT MM NN O - -

— oo o = r-

76.68

4 /
N

-
—
—
uy

Supporting Information

—26.51

I I I I \ \ \
200 180 160 140 120 100 80

CMS030122020 A3 1353 (21.894)

100- 371.0437

1 372.0453
e

1327.0266 342.9388 356.0228 370'0368

60

TOF MS El+
1.11e5

_373.0398 385.0355

403.0303 413.9777

(} e g s e g e s

330 340 350 360 370 380
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Supporting Information

COOVWLOWOWOTONLLOO LD [Ty] [=2]
OO OO0 WOMNMANO-rANOOD < -
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oo 9oan© 10 o
MNMNMMMNNMNMNNMNMNMNMNMNOO < (3]
Current Data Parameters Cl
NAME AB30C-20201128-1
EXPNO 1
PROCNO 1
F2 - ACqulSlthn Parameters
Date_ 20201128
Time 15.53
INSTRUM spect ()
PROBHD 5 mm PABBO BB-
PULPROG 2930 N
D 32768
SOLVENT cpels RA
NS 16
DS 2 €
SWH 8012.820 Hz
FIDRES 0.244532 Hz
AQ 2.0447233 sec
RG 90.5
DW 62.400 usec
DE 6.50 usec
TE 298.0 K
b1 1.00000000 sec
TDO 1
= CHANNEL f1
NUC1 1H
Pl 14.70 usec
PL1 dB
PLIW 11.88122272 W
SFO1 400.1324008 MHz
F2 - Processing parameters
SI 32768
SF 400.1300097 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
a JL A A |
I T T I I I I I
10 9 8 7 6 4 3 1 0 ppm
(< (o] o]0 [=) (=)
=22 < N
GRS B - o3|
— WONWHMC~WW O™ TN
™~ MITOHOCOWMA™®N®N — O @ © 1)
. e« s s s e o 8 s s s e @ ™ O < <
[Ts] O O 00 00O Sy D . .
Current Data rameters - TOONONNNNNNANNS g - b
NAME A830C-20201128-1 - cod OO o o o™
! S a4 N/
PROCNO 1
F2 - Acquisition Parameters
Date_ 20201128 (:|
Time 20.08
INSTRUM spect
PROBHD S5 mm PABBO BB-
PULPROG zgpg30
D 65536
SOLVENT cDC13
60
2
24038.461 Hz
0.366798 Hz ()
1.3631488 sec
144 N
20.800 usec \
6.50 usec
298.4 K Me
) 1.00000000 sec
D11 0.03000000 sec
TDO 1
CHANNEL f1
NUC1
Pl
PL1 =
PLIW 58.5
SFOL 100.6228298 MHz
CPDPRG[2
NUC2
PCPD2 usec
PL2
PL12 dB
PL13 dB
PL2W W
PL12W W
PL13W W
SFO2 MHz

F2 - Processing parameters
sI 32768

SF
WDW
SSB
LB
GB
PC

100.6127776
EM

0
1.00

0
1.40

MHz

Hz

200

180 160 140

120

100
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7.4067
7.3502
7.3431
7.3311
7.3241
7.3119
7.3048
7.2834
7.2602
7.2209
7.2012
7.1818
7.1607
7.1236
7.1073
7.0895
7.0824
7.0708
7.0638
7.0522
7.0452
6.9711
6.9676
6.9519
6.9484
6.9007
6.8814
4.6372
4.5707

—3.2456

M\M/

Current Data Parameters

NAME
EXPNO
PROCNO

1

A889E-20211016-2
1

F2 - Acquisition Parameters

Supporting Information

Date_ 20211016 NrrrOQANANONOMWULTODOOOSTNT
Time 18.59 O rr T rT O T rrONONMNOONODMNM TN 0O
INSTRUM spect OCOANTTODOONONOVDONONOLITO®D
PROBHD 5 mm PABBO BB- TOONNANANT OO0 RN®R
PULPROG 2930 MNMNMMMMNMNMNMMNMNMNMNMNNMNMNMNOOOOOO
™ 16384 Me Me
SOLVENT cDCl13 \ O O !
NS 16 N N
DS 2
SWH 8012.820 Hz
FIDRES 0.489064 Hz
20 1.0223616 sec
RG 71.8
bW 62.400 usec
DE 6.50 usec
TE 295.1 K
D1 1. 00000000 sec
TDO
CHANNEL f1 =
1H
14.70 usec T T T T T T
O l.su122072 w 7.4 7.3 7.2 7.1 7.0 6.9 ppm
400.1336012 MHz
F2 - Processing parameters
SI 32768
SF 400.1300094 MHz
WDW EM
SSB ]
LB 0.30 Hz
GB 0
PC 1.00
A 1 il
T T T | T T T T I T T
10 9 8 6 5 4 3 2 1 0 ppm
0[m(m| o) o|lo o
S|NI= 9|2 ol -
ol <lail—lad - |
N © HEOO - OO ONNORM-WM-N SO
-~ O TN A NNOTOMOWS A0 A A — O e} o
A =X ) ~ <
n O OO 00O WO N N . - .
Current Data Parameters -~ TTTOMOONNNNNNANNANNNOO ~ - O — Ao}
NAME A889E-20211016=2 — ™ HA A A A A A A A A A A A [l o) o~
A N |
PROCNO 1

F2 - Acquisition Parameters

Date_ 20211016

ime 19.00
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG 2gpg30

65536

SOLVENT €DCl13
NS 50
DS 2

SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG 144
DW 20.800 usec
DE 6.50 usec
TE 295.5 K
D1 1.00000000 sec
D11 0.03000000 sec
TDO 1

CHANNEL £1
NUC1
Pl 9.50 usec
PL1 -2.00 dB
PL1W 58.52175522 W
SFO1 100.6228298 MHz
CHANNEL £2

CPDPRG[2 waltzlé
NUC2 1H
PCPD2 80.00 usec
PL2 0 dB
PL12 15.00 dB
PL13 15.00 dB
PL2W 11.88122272 W
PL12W 0.37571725 W
PL13W 0.37571725 W
SFO2 400.1316005 MHz
F2 - Processing parameters
SI 32768
SF 100.6127784 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC .40

Me Me

=~
Z.

200

180 160

T
140

ppm



0.6+

0.4+

0.2

Supporting Information

+ Scan (rt: 0.249 min) appi-15102021-57.d Subtract

369.1602

329.1657 345.1600 383.‘1395

Me—N

412.1999427.2405 4473323

()

¢]

»

N-Me

D

| ] ] | ] | [ | | | ] | ] | | | | | |
280 290 300 310 320 330 340 350 360 370 380 390 400 410 420 430 440 450 460

Counts vs. Mass-to-Charge (m/z)
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Supporting Information
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Current Data Parameters
NAME AT81C=-20200508-1
EXPNO 2
PROCNO 1 OTf
FZ - Acquisition Farameters
Date_ 20200508
Time 17.48
INSTRUM spect
PROBHD 5 mm FPAEEO EB-
PULPROG 2g30
D 32768
SOLVENT cpci13
NS 16
Ds 2
SWH 8012.820 Hz
FIDRES 0.244532 Hz O
aQ 2.0447233 sec
RG 7.8 N
D 62.400 usec \
DE 6.50 usec
TE 298.0 K Me
D1 1.00000000 sec
TDO 1
CHANNEL f1 =
1H
4.70 usec
0 dB
11.8B122272 W
400.1324008 Miz
F2 - Processing parameters
sI 32768
SF 400.1300091 MHz
WoW EM
55B 0
LB 0.30 Hz
GB 0
PC 1.00
. L J j . J\ -
T T T T T T T T T T T 1
10 9 8 7 6 5 4 3 2 1 0  ppm
LLL
’6? (=] I ﬂ o) =)
o|o|—=|o|o|o (=] (=]
~lailail ==l =1 ©
™
o
o
—~
Current Data Parameters I
NAME AT81C-20200508-1
EXPNO 1
PROCNO 1
F2 - Acquisiticn Parameters
Date_ o 20200508 OTf
Time 17.51
INSTRUM spect
PROBHD 5 mm PABRO BE-
PULFROG zgfhiggn
™ 131072
SOLVENT €DC13
NS 16
bs 4
SWH 89285.711 Hz
1 0.681196 Hz
0.7340032 sec
912
5.600
6.50 O
298.1
1.00000000 N
0.03000000 \
0.00002000
2 Me
= CHANNEL fl =
19F
14.20 usec
=-3.00 dB
PL1W 18.69428444 W
SFOL 376.4607164 MHz
= = CHANNEL f2 =
CPDPRG[2 waltzlé
NuC2 18
PCPD2Z 80.00 usec
PLZ 0 ds
FL12 15.00 dB
PL2W 11.88122272 W
PL12W 0.37571725 W
sFO2 400.1316005 MHz
F2 - Processing parameters
SI 65536
SF 376.4983660 MHz
WoW EM
S5B o
1B 0.30 Hz
GE ]
PC 1.00
T T T T T T T T T T T
0 -20 -40 -60 -80 -100 -120 -140 -160 -180 -200 ppm
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Supporting Information

—~ oM 0nWwomew -0
o WTFTON®DUONONO S — O 00 - -
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Current Data Parameters [ TTFOONNNNNNAC [l i +} — Xe]
NAME ATB1C-20200508-1 — oA A A ~ -~ - w ]
EXPNO 3
1 NN\ N |
F2 = Acquisition Parameters
Date_ 20200508
Time 17.54
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG 2gpg30 OTf
65536
cpcl3
42
24038.461
0.366798 H:
1.3631488
20.800
E 6.50
E 298.7
Dl 1.00000000 sec
D11 0.03000000 sec O
D0 1

CHANNEL fl =
1

Pl 9.50 usec Me
PL1 -2.00 dB

PL1W 58.52175522 W

SFO1 100.622829%6 MHz

L £2 ===
waltzlé
1H

20
1725

FL12W 0.37
PL13W 0.37571725 W
SFO2 400.1316005 MHz

ng parameters
32768

T T \ T T \ T T \ T T
200 180 160 140 120 100 80 60 40 20 0 ppm

105 |+ESI Scan (rt: 0.149 min) Frag=150.0v P1.d Subtract
3.5 372.0517

373.0546

0.5+

370.2174 ‘
[ I

| | | | | | | ] |
370 370.5 371 371.5 372 3725 373 3735 374 3745
Counts vs. Mass-to-Charge (m/z)

374.0507
|
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Supporting Information
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Current Data Parameters Me
NAME AB16Z-20200917-1

Froono : oTf

F2 - Acquisition Parameters

Date_ 20200317
Time 15.45
TNSTRUM spect
PROBHD 5 mm PABRO BE-
PULPROG z2g30
b 2768
SOLVENT CDC13 O
HE 16
2
B012.820 Hz NI
0.244532 Hz
2.0447233 sec Me
64
©2.400 usec
6.50 usec
299.6 K

1.00000000 sec
1

= CHANNEL fl =

14.70 usec
0 dB
11.88122272 W
400.1324008 MHz

F2 - Processing parameters
32768
400.1300091 MHz
EM
0
0.30 Hz
)
1.00
A L
T T T T T I I I I I I 1
10 9 8 7 6 5 4 3 2 1 0 ppm
/r/ L
o= mﬁ () o (=)
b B D B B ] = =
=Nl O| v (=] Ll Lyl
o
@
o~
-~
Current Data Parameters |
NAME ABlEZ-20200917-1
EXPNO H
PROCNO 1 Me
F2 - Acquisition Parameters
Date_ 20200917 OTf
Time 15.47
INSTRUM spact
PROBHD 5 mm PABBO BB-
PULPROG zgfhiggn
D 131072
SOLVENT CDC13
NS 16
Ds 4
SWH 89285.711 Hz O
FIDRES 0.681196 Hz
AQ 0.7340032 sec
RG 912 N
DW 5.600 usec \
DE 6.50 usec
£ 293.7 K Me
Dl 1.00000000 sec
D1l 0.03000000 sec
D12 0.00002000 sec
D0 1
= CHANNEL f1 =
NUC1 19F
Pl 14.20 usec
PL1 =3.00 dB
PL1W 18.60428444 W
SFOl 376€.4607164 MHz
CHANNEL 2
CEDPRG[2 waltzlg
NUC2 1H
PCPDZ 60.00 usec
PL2 0 48
PL12 .00 dB
PL2W 11.88122272 W
PL12W 0.37571725 W
SFO2 400.1316005 MHz
F2 - Processing parameters
SI 65531
13 376.4983660 MHz
WDW EM
SSB a
1B 0.30 Hz
GB ]
FC 1.00
T T T T T T T T T T T
0 =20 -40 -60 -80 =100 =120 =140 -160 -180 =200 ppm
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it Data Parameters
ABl6Z-20200917-1

B
EXP 3
PROCNO 1

F2 - Acquisition Parameters
Date_ 20200917
Time 5.5
INSTRUM £
PROBHD 5 mm PABE

FIDRES 0.366798 Hz

waltzlé

174.82
51.23

Supporting Information

~
=
fXe}
o~

\ \
200 180

CMS030122020 A9 1473 (22.594)

100+

356.0603

TOF MS EI+
1.65e4

42909

59 439.0186
e M

350 360

/z

420 430 | 440



Supporting Information

M- gg [ = = 0 (] gg e Nl N - ] [x¢] o™ o
w0~ ~ NN r—M (=] MW O o™ - n
QUITLOONMNNO NOMOANN EE [ =] EE b
foaarmreSoaagaan " B
MhMMMMMMNOOO OO OO < © ©
Current Data Parameters
NAME A785A-reorg Meo
EXPNO 1
PROCNO 1 OTf
F2 = Acquisition Parameters
Date_ 20200919
Time 20.18
INSTRUM spect
PROBHD 5 mm PABEO BB-
PULPROG 2930
™ 32768
SOLVENT ChC13
NS 16 O
DS 2
SWH 8012.820 Hz N
FIDRES 0.244532 Hz 4
AQ 2.0447233 sec
2 3 Me
DW 62.400 usec
DE 6.50 usec
TE Z3B.4 K
D1 1.00000000 sec
0 1
CHANNEL f1
NuC1
P1 14.70 usec
PL1 dB
PLIW 11.88122272 W
SFO1 400.1324008 MHz
F2 - Processing parameters
51 32768
SF 400.1300091 MHz
WDW EM
SSB o
LB 0.30 Hz
GE o
PC 1.00
A PO A
T T T T T T T T T I I 1
10 9 8 6 5 4 3 2 1 0 ppm
r~ =) )
oz s 5
(=] (] L]
n
co
o
r~
Current Data Parameters |
HAME AT85A-rearg
EXPNO 2
PROCKO 1 MEO
F2 - Acquisition Parameters
Date_ 20200919
Time 20.18 OTf
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG 2gfhiggn
D 131072
SOLVENT [selea )
NS 18
D3 L]
SWH 89285.711 Hz
0.681196 Hz
0.7340032 sec O
912
5.600 usec rﬂ
6.50 usec 4
298.4 K
1.00000000 sec Me
0.03000000 sec
0.00002000 sec
1
HANNEL £1
NUC1L 19F
Pl 14.20 usec
PL1 =-3.00 dB
PL1W l8.69428444 W
SFOl 376.4607164 MHz
CHANNEL £2 =
waltzl6
18
80.00 usec
0 ds
15.00 dB
11.88122272 W
PL12W 0.37571725 W
SFO2 400.1316005 MHz
FZ - Processing parameters
1 65536
376.4983660 MHz
EM
Q
0.30 Hz
1]
1.00
I I T T T T T I T T I
0 -20 -40 -60 -80 -100 -120 -140 -160 -180 -200 ppm
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Current Data Parameters ~ 0 NTONNNNNA A AO O
E "-H"‘"E"”'g — — — o o

Acquisition Paramet
20200604
11.41

spect

5 mm PABBO BB-

NUC1

Pl

PL1

FL1W 58.52175522 W
SFO1 100.6228298 MHz

F2 - Processing pa
sI
SF

rameters
32768

100.8127755 MHz

WDW EM
SSB 0

LB 1.00 Hz
GB o

BC 1.40

Supporting Information

200 180 160 140 120 100 80 60 40 20 0 ppm
CMS030122020 A4 1470 (23.454) TOF MS El+
401.0537 1.99e4
100+
=
402.0585
e
| 413.9812
0 363.9785 372 0503 385.9631 400.0473 ‘/403.0535 b 420,0911432.1277 $42_52:3’Z

350 360 370 380 390 400
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Supporting Information

TN OULTON T OO ] ~~0uWw N MW
R R R R Ao e e e B e e e e e e B
Current Data Parameters F
NAME ATB5B-Z0200604-1
EXPNO 1
PROCNO 1 OTf
F2Z - Rcquisition Parameters
Date_ 20200604
Time 11.45
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
I0 32768
SOLVENT cpel3 O
NS 18
DS 2
SWH 8012 .B20 H=z N
FIDRES 0.244532 Hz \
aQ 2.0447233 sec Me
RG 114
bW 62.400 usec
DE 6.50 usec
E 299.4 K
Dl 1.00000000 sec
TDOD 1
INEL f1 ==
1H
14.70 usec
PL1 0 dB
FL1W 11.88122272 W
SFO1 400.1324008 MHz
F2 - Processing parameters
ST 32768
SF 400.1300098 MHz
WOW EM
558 o
1B 0.30 Hz
GB o
PC 1.00
\ 1 A 1
10 9 8 7 6 5 4 3 2 1 0  ppm
I~ (=)
3 (q
(=] Ll
-~
o n
— .
. -
o~ o
r~ —
Current Data Parameters | |
NAME AT85B-20200604-1
EXPNO z
PROCND 1
F2 - Acguisition Parameters
Date_ 20200604 F
Time 11.48
INSTRUM spect
PROBHD 5 mm PAERO EB-
PULPROG zgfhiggn OTf
D 131072
SOLVENT CDCL3
NS 16
Ds 4
SWH B89285.711 Hz
FIDRES 0.6B81196 Hz
AQ 0.7340032 sec
RG
DW 5.600 usec
DE 6.50 usec 0
TE 299.6
Dl 1.00000000 N
D1l 0.03000000 sec \
Dl2z 0.00002000 sec
TDO 1 Me
CHANNEL f1
19F
14.20 usec
=3.00 dB
18.69428444 W
376.4607164 MHz
CHANNEL f2
waltzlé
1H
80.00 usec
0 ds
15.00 dB
11.88122272 W
0.37571725 W
400.1316005 MHz
FZ - Processing parameters
I 65536
376.4983660 MHz
EM
0
0.30 Hz
1)
1.00
T T T T T T T T T T T
0 =20 -40 -60 -80 =100 =120 =140 -160 -180 =200 ppm
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Current Data Parameters -
HAME AT85B-20200604-1 —
EXPN 4
PROCNO 1 \
F2 - Acquisition Parameters
Date_ :U:D\J-C‘I
Time .55
INSTRUM spect
PROB 5 mm PABBO BB-
zgpg30
85536
cDC13

24038.461 H
0.366798 H
1.3631488 s
128
20_800 usec
6.50 usec
300.3 K
1.00000000
0.03000000 sec

0.37571 *25
400.1316005 FHL
g parameters

32768
6127729 MHz

EM

.03
67

.89

123,14
120.22
117.54
117.51
117
115
115.
108.959
108.73
108.69
77.31
77.00
76.68

W’

WV

Supporting Information

—26.58

200 180

160 140

CMS030122020 A6 1306 (21.267)

100+

1355.0711 34 9302

3
374.0167

88.0297

120 100 80

389.0338

390.0354
Ve

|/391 .0295

60 40 20 0 ppm
TOF MS El+
3.88e4

413. 9790 429.0999 439.0529

350 360

370 380

390 400
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Supporting Information

oM M~ gg w :; COoOM~MOWLIW gg o WD :g [1=]
=1 0] 5? W0 r-MmNn 0 [y
o o D NODOr=M~MN~nWn FE F: 2] 2]
AacAaNoQooomoo o b n 2
AN == T 3
Current Data Parameters 3
NAME 2813B-20200905-1
EXPNO 1 OTf
PROCNO 1
F2 - Acquisition Parameters
Date_ 20200905
Time 13.42
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULFROG zg30
TD 32768 O
SOLVENT CDC13
NS 16 rq
DS 2 \
SWH 8012.820 Hz
FIDRES 0.244532 Hz Me
AQ 2.0447233 sec
RG 114
DW 62.400 usec
DE 6.50 usec
TE 299.1 K
D1 1.00000000 sec
TDO 1
CHANNEL £1
1H
14.70 usec
0 dB
11.88122272 W
400.1324008 MHz
F2 - Processing parameters
SI 32768
SF 400.1300813 MHz
WDW EM
SSB a
LB 0.30 Hz
G o
PC 1.00
L 1__4L
T T T T T T T T T T T
10 9 8 7 6 5 4 3 2 1 0 ppm
QO || D @« b=d
N2 2D @ )
OlolNI N~ o Ll
— <+
- =
o o~
Lt} e~
Current Data Parameters | 1
NAME ABLl3B-20200905-1 | ‘
EXPNO 2
PROCNO 1
F2 = Acquisition Parameters FSC
Date_ 20200905
ime 13.44
INSTRUM spect OTf
PROBHD 5 mm PABBO BB-
PULEROG zgfhiggn
D 131072
SOLVENT CDC13
NS 16
Ds 4
89285.711 Hz
0.681196 Hz
0.7340032 sec O
912
5.600 usec
6.50 usec
299.2 K
1.00000000 sec
0.03000000 sec Me
0.00002000 sec
1
CHANNEL £1
19F
14.20 usec
-3.00 dB
18.69428444 W
376.4607164 MHz
= CHANNEL £2 =
waltzlg
1H
80.00 usec
0 ds
15.00 dB
11.88122272 W
PL12W 0.37571725 W
SFO2 400.1316005 MHz
FZ - Processing parameters
I 65536
376.4983660 MHz
WDW EM
SSB 0
1B 0.30 Hz
GB 0
PC 1.00
T T T T T T T T T T T
0 -20 -40 -60 -80 -100 -120 -140 -160 -180 -200 ppm
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Current Data Parameters R B B
AB13B-20200905-1 — — = = = = = ==
b

13.47
spect

5 mm PABBO BB-

CHANNEL f2
2 waltzlé
1H

F2 - Processing [

EI
SF
WDW
SSB 0

— O o —

mow =)
M~~~ 0 . . N
O~ 9 [=]
e B B B el I

Supporting Information

Ly
0
el
o~

\ T T
200 180 160

CMS030122020 A8 1245 (20.454)
100+

%

413.9790

140

N 420.|0357

T
100

ppm

TOF MS El+
1.31e4

629 4}78. 1141 487.0674

O*'i‘.'.;‘v;'m e [ttt
400 410 420

120 80 60 40
439.0316
440.0336
e
438.0258
| 4e30778 4690

430

420 ' 450

460 470
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Supporting Information

Qlﬂhtﬂoc@h—mﬂmﬂh—rv—hrﬂg o
NMOWUrOANNDLDMRNMNDr-rNONO™T™ o
TN ODODTONNDNMNDONNDO® -
suaaaaaaanadogEooaaa “
Lol T T T el T T = (= R ] [32]
Current Data Parameters
NAME ABI13E-20200916
EXENO 1
EROCNG 1
F2 - Aequisition Parameters
20200916 CF
20.50
spact 3
PROI 5 mm PABBO BB-
FULPROG zg30
o] 32768 O
cpCl3
16 N
2 \
B012.820 Hz
; 0.244532 Hz Me
AQ 2.0447233 sec
RG 114
oW 62.400 usec
CE 5.50 usec
IE 299.3 K
j=h 8 1.00000000 sec
TDO 1
CHANNEL f1 =
1H
El 14.70 usec
BL1 0 de
BLIW 11.88122272 W
SFO1 400.1324008 MHz
F2 - Processing parameters
SI 32788
SF 400.130009% MHz
WDW EM
SSB o
LB 0.30 Hz
GB L]
PC 1.00
L N S [
10 9 8 7 6 5 4 3 2 1 0  ppm
| (=] [~ - (=)
a9 |S @ S
ol il = o ©
0 o
=+ o
@ o~
Tl -~
Current Data Parameters | |
NAME AB13E-20200916 | |
EXPNO 2
PROCNO 1 OTf
F2 - Acquisition Parameters
Date_ 20200916
Time 20.53
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULFROG zgfhiggn
™ 131072
SOLVENT CDC13
NS 16 CF3
4
89285.711 Hz
0.681196 Hz
0.7340032 sec O
5.600 usec
6.50 usec N\
299.4 K
1.00000000 sec Me
0.03000000 sec
0.00002000 sec
1
CHANNEL f1
19F
14.20 usec
=-3.00 dB
18.69428444 W
376.4607164 MHz
= CHANNEL f2 =
PRG([2 waltzl6
NUC2 1H
PCPD2 B0.0D usec
PL2 0 48
PL12 15.00 dB
PL2ZW 11.88122272 W
PL12W 0.37571725 W
SFO2 400.1316005 MHz
F2 - Processing parameters
SI 65536
376.4983660 MHz
EM
a
0.30 Hz
1]
1.00
T T T T T T T T T T T
0 =20 -40 -60 -80 =100 -120 -140 -160 -180 =200 ppm
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Supporting Information

— COWVWNWYWOMEEMOOoONNOMo
- OHG\HGF—Q"[“WN@NU’?W}DU} - O @ o) o™
. Mo w =) w
- < 0TGN WIS L OO~ O . . .
Current Data Parameters ~ T T MM N NNNCNCNM A oo O ~~ 0 © o
NAME AB13E-Z0200916 — e o o o o o o e ™~~~ = o
EXPNOD 3
FTOSESWE=EE |
F2 - Requisition Parameters
Date_ 20200916
Time 20.57 OTf
INSTRUM
PROEED 5 m
PULPROG
™D
SOLVENT
NS
DS 2
SWH 24038.461 Hz
FIDRES 0.366798 Hz
aQ 1.3631488 sec CF3
RG 144
oW 20.800 usec
DE 6.50 usec O
TE 300.2 K
Dl 1.00000000 sec N
D11 0.03000000 sec
D0 1 !
Me
B CHANNEL f1 ========
i 13C
Pl 9.50 usec
PL1 -2.00 dB
EL1W 5B8.52175522 W
SFOL 100.6228298
== CHANNEL £2
walt
PCPD2 80.00 usec
PL2 0 dB
PL12 15.00 dB
PL13 15.00 dB
PL2W 11 881242#2 W
PL12W 571725 W
PL13W 7 5
SFOZ 400.1316005 MHz
F2 = Processing parameters
51 32768
SF 100.6127721 MHz
WDW EM
S5B 0
LE 1.00 Hz
GB 0
P 1.40
T T T T T T
200 180 140 120 100 80 20 0 ppm
x105 |+ESI Scan (rt: 0.176 min) Frag=150.0V P3.d Subtract
440.0387
2
1.5+
14
0.5 441,0420
434.1861 + 443.0396 448.1809

433 434 435 436 437 438 439 440 441

Mass
440.0387

Counts vs. Mass-to-Charge (m/z)

Calc. Mass mDa

-0.13

208

PPM
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442 443 444 A4S 446 447 448 449

Formula
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Supporting Information

7.4176
7.3985
7.3793
7.2696
7.2645
7.2604
7.2412
7.2361
7.2313
7.1988
7.1806
7.1525
7.1338
7.1195
7.1146
7.1099
6.9521
6.9325
—4.6192
3.2559

Cl
Current Data_Parameters OoTf

NAME AB17I-20200919
EXENO 1
FROCNO 1
F2 - Acquisition Parameters
Date_ 20200919
Time 20.33
INSTRUM spect
5 mm PABBC BB-— 0
zg30
32768 N
cpel3 \
16
2 Me
B012.820 Hz

0.244532 Hz
2.0447233 sec
114

62.400 usec
€.50 usec

258.4 K
1.00000000 sec

= CHANNEL f1 =

1H
14.70 usec

0 dB
11.88122272 W
400.1324008 MHz

FZ - Processing parameters
SI 32768
SF 400.1300096 MHz
WDW EM
SS5B 0
LB 0.30 Hz
GB 0
BC 1.00
L TR l_ _i 1 1l
T T T T T T T T | 1
10 9 6 5 E 3 2 1 0 ppm
) o
= ]
(=] Ll
@
e
o~
~
Current Data Parameters | (:I
NAME }\3171—2020091?

EXPNO 2

PROCNOD 1 O Tf

F2 - Acquisition Parameters
Date_ 20200919
Time 20.36
INSTRUM spect
PROBHD 5 mm PABEO BB=
PULPROG zgfhiggn

™ 131072
SOLVENT CDC13

NS 16 O

4
89285.711 Hz
0.681196 Hz N
0.7340032 sec Al
1440
5.600 usec Me
6.50 usec
298.5 X
1.00000000 sec
0.03000000 sec
0.00002000 sec
1

CHANNEL f1 =
19F
14.20 usec
=3.00 dB
lE.63428444 W
376.4607164 MHz

CHANNEL 2 =
waltzlé

1H
B80.00 usec

0 ds
15.00 dB
11.88122272 W
PL1Z2W 0.37571725 W
SFO2 400.1316005 MHz

F2 = Processing parameters

65536
376.4983660 MHz
El

o
0.30 He
o
1.00
T T T T T T T T T T
0 -20 -40 -60 -80 =100 =120 =140 -160 -180 <200 ppm
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Current Data Parameters
NAME

EXPNO
PROCHO

AB1TI=-20200919

—174.03

spect
5 mm PABBO BB-

zgpg30
65536
cpcl3

.”...'.! 7
1.3631488

sec
114
20.800
6.50

usec
usec
299.2 K
1.00000C
0.03000C

CHANNEL £1

CPDPRG[
nNuc2
PCED2
PL2
PL12
PL13
PL2W
PL12W
PL13W 0.
400.1316005 MHz

X

SFo2

F2 - Processing parameters
sI 32768

SF 100.6127736 MH=z
WDW EM
SSB 0

LB 1.00 Hz
GB 0

BC 40

77.31
77.00
76.68

50.87

<

Supporting Information

—26.60

T T \ T
200 180 160 140

CMS030122020 A10 1420 (22.787)
100+

0'370.0383 376.0005
AR AR R A AR RSN

120 100 80

405.0029

407.0017

403.8951 ?08'0088

419.0058 429.0943438.9715
P e e e e MUZ

TOF MS El+

9.57e4
oTf

451.9622

360 370 380 390

-
400 410 420 430 440

210

450 460



Supporting Information
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Current Data Parameters

HAME ATBEB-20200605-1
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date_ 20200605
Time 11.25
INSTRUM spect
PROBHD 5 mm PABBO EB=
PULPROG zg30

T 32768
SOLVENT cbcl3

NS 16

Ds 2

SWH B012.820 Hz
FIDRES 0.244532 Hz
AQ 2.0447233 sec
RG 0.5

DwW 62.400 usec
DE 6.50 usec
TE 299.8 K
Dl 1.00000000 sec
DO 1

CHANNEL f1 =

1H
14.70

usec

dB
11.88122272 W

OoTf

400.1324008 MHz
FZ - Processing parameters
51 32768
SF 400.1300096 MHz
wWoW EM
S5SB o
LB 0.30 Hz
GB o
PC 1.00
L Lo
T T T T T T T T T T T 1
10 9 8 7 6 5 4 3 2 1 0 ppm
I~ 0| [O| WD) = f=1
ale FF’ | 2 S
NN D= =l Al ™)
[yl
r-
o~
~
Current Data Parametars |
HAME ATBEB-20200605-1
EXPNQ 2 (@) OTf
PROCNO 1
F2 = Acquisition Parameters
Date_ 20200805
Time 11.28
INSTRUM spact
PROEHD 5 mm DABBO BE-
PULBROG zgfhiggn
T 131072
SOLVENT chel3
NS 16
Ds 4
SWH 89285.711 Hz
FIDRES 0.681196 Hz
AQ 0.7340032 sec
RG 1620 O
oW 5.600 usec
DE 6.50 usec
E 299.9 K Pq
Dl 1.00000000 sec \
D11 0.03000000 sec
Dl2 0.00002000 sec Me
DO 1
= CHANNEL f1 =
NUCL 19F
Pl 14.20 usec
PL1 =3.00 dB
PLIW 18.60428444 W
5FOl 376.4607164 MHz
CHANNEL £2 =
CEDPRG[2 waltzlg
NUC2 1H
PCPD2 B0.00 usec
PL2 0 48
PL12 15.00 dB
PL2W 11.88122272 W
PL12W 0.37571725 w
5F02 400.1316005 MHz
F2 - Processing parameters
SI 6553
SF 376.4983660 MHz
WO EM
558 a
1B 0.30 Hz
GB o
PC 1.00
T T T T T T T T T T
0 =20 -40 -60 -80 -100 =120 =140 -160 -180 -200 ppm
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Supporting Information

ATBEB-20200605-1
3

IS oo ;

F2 - Acquisition Parameters
Date_ 20200605

(@) OTf R:Tmm ;ﬂeitl:

PROBHED S mm PABBO BB-

= = MO~ OoOWAHANWOYITONMWESM

— o VTR TNOT VOO MNO T SE=K-:] =) —

B B =X @ IS

= n H S A NN O M NN O~ o . .

=] - TN NNNNNNN O ~ -\ - \o Current Data Parameters
— — o e e o r~ - N oy NRME

PULPROG

™D

SOLVENT

NS

DS 2

SWH 24038.4861 Hz

FIDRES 0.36673%8 Hz

AQ 1.3631488 sec

RG 228

DW 20.800 usec

DE 6.50 usec

TE 300.5 K

01 1.00000000 sec
O D11 0.03000000 sec

DO 1

CHANNEL f1

-2.00
58.52175522 W
100.622B29%8 MHz

CHANNEL
W

.375
0.37571725 W
400.1316005 MHz

F2 - Processing pa
s8I

SF 100.6127
WDW

55B 0
e
GB 0

pc

T T \ T
200 180 160 140 120 100 80 60 40 20 0 ppm

%109 |+ESI Scan (rt: 0.110 min) Frag=150.0V P4.d Subtract

2.5+
476.0778

054 467.3183 | 4833134
460 462 464 466 468 470 472 474 476 478 480 482 484 486 488 490
Counts vs. Mass-to-Charge (m/z)
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Supporting Information

7.3882
7.3866
7.3828
7.3757
7.3687
7.3666
7.3640
7.3517
7.3495
7.3466
7.3137
7.2928
7.2599
7.1219
7.1154
7.1010
7.0941
7.0871
7.0696
7.0531
6.9432
6.9236
6.7709
4.8438
—3.2657
—2.4275

|
|

Current Data Parameters
NAME AE10A-20200822-1
1

EXPNO

Erocio : TfO

F2 - Acguisition Parameters

Date_ 20200822

Time 15.38

INSTRUM spect

PROBHD 5 mm PABBO BB=-

PULFROG zg30

™ 32768 Me
SOLVENT cocl3

NS 16

DS 2

SWH 8012.820 Hz O
FIDRES 0.244532 Hz FJ

AQ 2.0447233 sec

RG 40.3 A

oW 62.400 usec

DE .50 usec Me
TE 299.4 K

Dl 1.00000000 sec

TDO 1

CHANNEL f1 =

1H
14.70 usec

PL1 0 dB

BL1W 11.88122272 W
SFOL 400.1324008 MHz
F2 = Processing parameters
sI

SF 400.1300094 MHz
WDW EM
558 0

LB 0.30 Hz
GE ]

FC 1.00

L
of oo~ @ =] ‘“1:\
=|2eet ] 2 o
h L =101l =] [=] L] @
—
o«
o~
-
Current Data Parameters
NAME ABlOA-20200822-1
EXPNO 2
PROCND 1
F2 - Acquisition Parameters
Date_ 20200822 Tfo
Time 15.41
INSTRUM spect
PROBHD 5 mm PAEBQO BB-
PULFROG zgfhiggn
D 131072
SOLVENT CDC13
NS 16
s 4 Me
SWH 89285.711 Hz
FIDRES 0.681196 Hz
AQ 0.7340032 sec
RG 912 O
oW 5.600 usec
nE 6.50 usec N
E 2%3.5 K \
Dl 1.00000000 sec
D1l 0.03000000 sec Me
Di2 0.00002000 sec
TDO 1

= = CHANNEL f1 =
NUC1 19F

P1 14.20 usec
PL1 =-3.00 dB
PLIW 18.69428444 W
SFOL 376.4607164 MHz
= = CHANNEL f2 =
CPDPRG[2 waltzlé

Nuc2 1H
PCED2 B0.00 usec
PL2 0 ds

PL12 15.00 dB
PL2W 11.88122272 W
PL12W 0.37571725 W
SFO2 400.1316005 MHz

F2 - Processing parameters
ST 65536

sF 376.4983660 MHz

Wow EM
55B 0
18 0.30 Hz
GB 1]
PC 1.00
T T T T T T T T T T T
0 20 -40 -60 -80 -100 -120 -140 -160 -180 200 ppm
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Current Data Parameters — ST MM e NN N O ~ e~ 9
N AB10A-20200822-1 o e e e e e r~ 0~ o~

? Sz W

n Parameters
Date 202008

FROBED 5 mm PAEED BE-
FULPROG 2gpg30
65536

cpe13

47

RG
DW
DE
TE
D1
D11
TDO

PLIW 5B.52175522 W
SFOl 100.6228298 MHz

32768

100.6127762 MHz
EM
o
1.00 Hz
0
PC 1.40

Supporting Information

49.68
—26.41

(=11
o~
o
—

\ \ T T
200 180 160 100 80 60

10 120 40 20 0 ppm
CMS030122020 A1 1378 (22.227) Cm (1378:1380) TOF MS El+
385.0608 1.48e5
100+
~°\°7
] 386.0666
] 387.0483
ol 3sorrer BT 3eaq087 | 3880101 15 g1 3904018391 vl
T T T T T T T T T T T T
380 381 382 383 384 385 386 387 388 389 390 391
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7.3781
7.3677
7.3570
7.3480
7.3364
7.2595
7.2241
7.2046
7.1696
7.0779
7.0662
6.9363
6.9168
6.8685

N

Current Data Parameters

NAME
EXPNO
PROCNO

AB17A-20201006-2 (400scan)

F2 - Acquisition Parameters
Date_
Time
INSTRUM
PROBHD
PULPROG

20201006
20.28
spect

5 mm PABBO BB-

2930
32768
cpCl3

16

2
B8012.820 Hz
0.244532 Hz

2.0447233 sec
90.5
BZ.400

14.70 usec

0 dB

11.88122272 W
400.1324008 MHz

F2 - Processing parameters
SI 32768

—4.9040

Supporting Information

—3.2709
—2.5506

OoTf

SF 400.1300091 MHz
WDW EM
SSB o
LB 0.30 Hz
GB 0
BC 1.00
I T T T T I T T T T T
10 9 8 7 6 5 ) 3 2 1 0 ppm
k} L R
VoINS w0 b=4 |
Qo9 @ o "‘—‘ch[f
Nl - (=1 @ (3]
~
-
Il
~
Current Data Parameters |
NAME AB17A-20200919
EXPNO z
BROCNO 1
F2 - Acquisition Parameters
Date_ 20200919 OTf
Time 20.24
INSTRUM spect
PROBHD 5 mm PAEEQ BE=-
PULFROG zgfhiggn
D 131072
SOLVENT CDC13 Me
NS 16
D3 4
SWH 89285.711 Hz (@]
FIDRES 0.68119%6 Hz
AQ 0.7340032 sec Pq
RG 912
bW 5.600 usec \
DE 6.50 usec
E 2%8.5 K hﬂe}
Dl 1.00000000 sec
D1l 0.03000000 sec
Diz 0.00002000 sec
TDO 1
CHANNEL £1 =
19F
14.20 usec
=3.00 dB
1B.69428444 W
376.4607164 MHz
= = CHAMNEL £2 =
CPDPRG[2 waltzlé
Nucz2 1H
PCPD2 B0.00 usec
PLZ 0 ds
PL12 5.00 dB
PLIW 11.88122272 W
PL12W 0.37571725 W
SFO2 400.1316005 MHz
F2 - Processing parameters
51 5536
SF 376.4983660 MHz
WOW EM
S5B o
1B 0.30 Hz
==} ]
BC 1.00
T T T T T T T T T
0 -20 -40 -60 -80 -100 -120 -140 -160 -180 -200 ppm
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(To] o = 00 O
Current Data Parameters ; R
NAME A817A-20201006-2 (40055an)

: ESSS

F2 - Acguisitien Parameters

Date_ 20201006
Time 20.33
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30

D 85536
SOLVENT CDC13

NS 403

Ds 2

SWH 2403B.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG 25

bW 20.800 usec
DE 6.50 usec
IE 298.6 K
Dl 1.00000000 sec
D11 0.03000000 sec
TDO 1

30

123.35
122.99
120.72
120.17
116.99
113.81
108.35
77.32

77.00

128.06
127.
124.55

v
N\

=

76.68
48.88

4 !
N

Supporting Information

—26.44
—12.97

OoTf

PL1W SB.52175522 W
SFO1 100.6228298 MHz
======= CHANNEL f2 ========
CPDPRG[2 waltzlé
Nucz2 1H
PCPD2Z 80.00 usec
FLZ 0 de
PL12 15.00 de
PL13 15.00 dB
PL2ZW 11.88122272 W
PL12W 0.37571725 ::
sFor 406.1316005 1z
F2 - Processing parameters
SI 32768
SF 100.8127747 MHz
WO EM
SSB o
LB 1.00 Hz
GB o
BC 1.40 1 i
- o [N -Jbuuu LRI, voptp I —
T T T T T T T T T T T
200 180 160 140 120 100 80 60 40 20 0 ppm
CMS030122020 A11 1420 (22.788) TOF MS ElI+
385.0602
1004 6.60e4
o
1 386.0669
] e
384.0498 387.0597
ol 3560554  369.0634 . 399.0385 4139799 420 1018 434.0626 /
7'\"\\1w""'iww’w"‘w'w'\'w"wwww‘www'w‘wH'w‘nwww‘wwww‘nw'w'wl'n"w'(n‘nw|w||'ww’n"lnwii'l'in'i'ii?w’nn"wiww‘wwww‘wnww"wwmz

350 360 370 380 390 400
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Supporting Information

~unon oo ~ o o« (] () wn
—aNANOD n w0 [ 0 0 o] [ [ =}
nMmrewn T N =31 - - o 0
Mmaan ea ] < “ 0 s
Current Data Parameters
NAME AB10B-20200822
EXPNO 1
PROCHO 1
Me
F2 - Acquisition Parameters
Date_ 20200822
Time 20.03 Me
INSTRUM spect
PROBHD 5 mm PABBO BB=
PULEROG zg30 O
D 32768
SOLVENT CDC13
16 N
Ds 2 \
SWH 8012.820 Hz
FIDRES 0.244532 Hz Me
AQ 2.0447233 sec
RG 64
oW 62.400 usec
DE 6.50 usec
TE 299.2 K
D1 1.00000000 sec
DD 1
CHANNEL fl =
18
14.70 usec
0 ds
11.88122272 W
400.1324008 MHz
F2 - Processing parameters
sI 32768
SF 400.1300095 MHz
WOHW EM
SSB ]
LB 0.30 Hz
Ga 1]
PC 1.00
A Jt A ;L |
10 9 8 7 6 5 4 3 2 1 0 ppm
o [=] o -
< (c S N
- «@ © )
—
(=]
™
-~
Current Data Parameters I
HAME A810B-20200822
EXPNO 2
PROCNO 1
F2 - Acquisition Parameters
Date_ 20200822 OTf
ime 20.05
INSTRUM spect.
PROBHD 5 mm PABEQ BE-
PULPROG zgfhiggn
TD 131072
SOLVENT coc13 Me
NS 16
bs 4
SHH 89285.711 Hz Me
0.681196 Hz
0.7340032 sec
912
5.600 usec O
6.50 usec
299.3 K N
1.00000000 sec \
0.03000000 sec
0.00002000 sec Me
1
CHANNEL f1
NUCL 19F
p1 14.20 usec
PL1 =3.00 dB
PL1W 18.69428444 W
SFO1 376.4607164 MHz
CHANNEL £2
CPDPRG[2 waltzlé
NUC2 1H
PCPDZ 80.00 usec
PL2 0 d8
PL12 15.00 dB
PL2W 11.88122272 W
PL12W 0.37571725 W
sFo2 400.1316005 MHz
FZ - Processing parameters
34 65536
F 376.4983660 MHz
WOW EM
S8B Q
1B 0.30 Hz
GE o
PC 1.00
T I T T I T T I T T T
0 -20 -40 -60 -80 -100 -120 -140 -160 -180 -200 ppm
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Supporting Information

O O MmMHdHOoOLOVWON>~WOWSN
[ae] NOD A TNTOOTNON — O @ o @
. e e e e e e e R=XC) ~ e
wn OMOOTOMTMNMN OO~ . . .
Current Data Parameters - TIITTONNNNNNNADO O~~~ 0 -~ O~ O
NAME A892C-20211021 — A A A A A A A A A A A A A -~~~ < NN~
EXPNO 2
PROCNO 1
F2 - Acquisition Parameters
Date_ 20211021
Time 14.04
INSTRUM spect OTf
PROBHD 5 mm PABBO BB-
PULPROG 2gpg30
D 65536
SOLVENT cDel3
NS 95
DS 2
SWH 24038.461 Hz Me
FIDRES 0.366798 Hz
20 1.3631488 sec
RG 144 Me
bW 20.800 usec
DE 6.50 usec
TE 295.6 K
D1 1.00000000 sec C)
D11 0.03000000 sec
D0 1 N
CHANNEL f1 .
NUC1 13c Me
Pl 9.50 usec
PL1 -2.00 dB
PLIW 58.52175522 W
SFO1 100.6228298 MHz
CHANNEL f2
CPDPRG[2 waltzl6
NuC2 1H
PCPD2 80.00 usec
PL2 0 dB
PL12 15.00 dB
PL13 15.00 dB
PL2W 11.88122272 W
PL12W 0.37571725 W
PL13W 0.37571725 W
SFO2 400.1316005 MHz
F2 - Processing parameters
SI 32768
SF 100.6127747 MHz
WDW EM
SSB ]
LB 1.00 Hz
GB 0
BC 1.40

\ \ T \ \ \
200 180 160 140 120 100 80 60 40 20 0 ppm

CMS030122020 A2 1457 (23.281) TOF MS El+
100~ 399.0766 6.44e4

400.0813

398.0669 || 401.0742
356.0618  370.0694  383.0810 Niis 413.9764  427.0406436.3976

O L I I B \I T - L e L m/z

350 360 370 380 390 400 410 420 430 440

Mass Calc. Mass mDa PPM Formula
399.0766 399.0752 -1.39 -3.47 C,gH,(,F:NO,S
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Supporting Information

oo™ FU’OQWF’? hv—lﬂ@ﬂs DO~ OOM o
DNOr-FrOTONT-OW OO ®MN~ WL NN WL T O =
SEINAINNNErr 005000 R0RRRBIRE o
PR a s
Current Data Parameters
NAME AB17P-20200924-1 OTf
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date_ 20200924 F
Time 15.47
INSTRUM spect
PROBHD 5 mm PABBO BB- O
PULBROG 2g30
D 32768 N
SOLVENT cocl3 \
NS 16
Ds 2 Me
SWH 8012.820 Hz
FIDRES 0.244532 Hz
AQ 2.0447233 sec
114
62.400 usec
6.50 usec
298.0 K
D1 1.00000000 sec
TDO 1
== CHANNEL ] ssssss=s
1H
14.70 usec
0 dB
11.88122272 W
400.1324008 MHz
F2 = Processing parameters
S1 32768
F 400.1300094 MHz
WOW EM
SSB a
LB 0.30 Hz
GB a
PC 1.00
W L ,L A -
T T T T T T T T T T T
10 9 8 7 6 5 4 3 2 1 0 ppm
ERERED ; S
(=1 A =A== = -1 =]
lail sl =+l =1 o
]
=t r~
@ .
. (2]
™~ —
r~ —
Current Data Parameters I |
HAME ABlTP-20200924-1
EXPNO z
PROCNO 1
F2 - Acquisition Parameters
Date_ 20200924
Time 15.50
INSTRUM spect
PROBHD 5 mm ;ABBOPBE— OTf
PULPROG zgfhiggn
™ 131072
SOLVENT CDCLl3
NS 16
Ds 4
89285.711 Hz F
0.681196 Hz
0.7340032 sec
912
5.600 usec O
6.50 usec
296.2 K N
1.00000000 sec \
0.03000000 sec
0.00002000 sec Me
1
CHANNEL f£1
19F
P1 14.20 usec
PL1 =3.00 dB
PL1W 18.69428444 W
SFOL 376.4607164 MHz
CHANNEL £2
CPDPRG[2 waltzlé
Nuc2 1H
PCPD2 B0.00 usec
PL2 0 ds
PL12 15.00 dB
PLZW 11.88122272 W
PL12W 0.37571725 W
SFOZ 400.1316005 MHz
F2 - Processing parameters
ST 65536
376.4983660 MHz
EM
0
0.30 Hz
o
1.00
T I T T T T T I T T T
0 =20 -40 -60 -80 =100 =120 =140 =160 -180 =200 ppm
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Current Data Parameters

AB1TP=Z0200924=-1
EXPNO 3
PROCNO 1

F2 - Acquisition Parameters
Date_ 20200921
Time
INSTRUM
PROBHD

FIDRES .366798 Hz
8 sec

00 usec
usec

F2 - Processing parameters
sI 32768

SF 100.6127747 MHz
WDW EM

55B 1]

LB 1.00 Hz
GB a

1.40

.55
.06

—174.30
160.52
158.12
149.73
140.40
138.60
130.66
128.63
128
128.30
121.43
120.62
120.25
117

/
g
§

19

113.00
109.06
108.97
77.31
77.00
76.68

115.42
115.
113.25

—51.42

Supporting Information

—26.66

I T
200 180

CMS030122020 A13 1348 (21.827)

100

360.0

T
100 80 60

389.0340

390.0369
391.0334

130760

TOF MS El+
1.27e5

0 L L e e
350 360

390 400

410

220

4290950 4419985

430 | 440
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Supporting Information

Current Data Parameters
NAME A8170-reorg

SRocro 1 OTf

F2 - Acquisition Parameters

Date_ 20201003
Time 15.05
INSTRUM spect
PROBED 5 mm PABEO BB-
PULPROG zg30
™ 32768
SOLVENT cpCl3 O
NS 16
Ds 2 N
SWH 8012.820 v
FIDRES 0.244532 Hz
AQ 2.0447233 sec Bn
G 71.8
DW 62.400 usec
DE 6.50 usec
TE 300.4 K
Dl 1.00000000 sec
D0 1
CHANNEL f1
NUC1 1H
Pl 14.70 usec
PL1 0 dB
PL1W 11.88122272 W
SFO1 400.1324008 MHz
F2 - Processing parameters
sI 768
SF 400,1300091 MH=z
WDW EM
55B o
LB 0.30 Hz
GB o
PC 1.00

L |

T T T T T T T T T T I 1
10 9 8 7 6 5 4 3 2 1 0  ppm
= (O|cy| oy (=15
S B ]
o o=l NS
—~
o
o~
~
Current Data Parameters
NAME AB170-rearg
EXPNO 2
PROCNO 1
F2 - Acgquisition Parameters
Date_ 20200924 OTf
Time 14.27
INSTRUM spect
PROBHD 5 mm PABRO BB-
PULPROG zgfhiggn
™ 131072
SOLVENT €DC13
NS 16
Ds 4
SWH 89285.711 Hz O
FIDRES 0.68119%6 Hz
AQ 0.7340032 sec N
RG 1
DW 5.600 usec
50 usec Bn
E 298.0 K
Dl 1.00000000 sec
D11 0.03000000 sec
Dl2 0.00002000 sec
TDO 1
CHANNEL £1
14.20 usec
-3. dB
18.69428444 W

376.4607164 MHz

CHANNEL 2
waltzl6

1H
80.00 usec

0 ds
15.00 dB
11.88122272 W
PL12W 0.37571725 W
sFo2 400.1316005 Miz
FZ - Processing parameters
st 65536
SE 376.4983660 MHz
WDW EM
S3B 0
18 0.30 Hz
GB o
BC 1.00
T T T T T T T T T T T
0 -20 -40 -60 -80 -100 -120 -140 -160 -180 =200 ppm
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Current Data Parameters
NAME

EXPNO
PROCNO 1

o]
SFO2 40

.23
.18

149.75
143.49
139.41
135.52
130.60
128.87
128.81
128.52
127.72
127

12

AB170-reorg

—174.81

F2 - Acquisition Parameters
Date_
Time
INSTRUM
PROBHD
LPROG

20200924

14.31

spect

5 mm PABBO BB-
zgpg 30

65536

58.52175522 W
100.6228298 MHz

dB
2272 W
725 W

ad 71725 W
0.1316005 MHz

|
%

125.07
123.01
121.32
120.44
120.25
117.06
109.51

51.21

Supporting Information

—43.99

200 180 160 140
CMS030122020 A12 1697 (26.481)
100+
o
07’ 413_9803\418.9775 431.9810

120 100 80 60
4470747
4480771
s
446.0692 || 4490752
, [ 463.9693
)

TOF MS El+
3.26e4

479.0980 489.0911

400 410 420 430

440 450 460 470

222
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7.3411
7.3302
7.3040
7.2932
7.2824
7.2599
7.2459
7.2416
7.1419
7.1355
7.1208
7.1144
7.0877
7.0691
7.0517
7.0334
6.8638
6.8441
6.7519
5.0337
4.9948
4.9631

W

Current Data Parameters

NAME AB23W-20201031-2
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date_ 20201031
Time 17.25
INSTRUM spect
PROBHD 5 mm PAEBO BB-
PULPF{O.: 2g30

32768
r‘CJJ.“»:‘E.‘J'[‘ chCl3

16

DS 2
SWEH 8012.820 Hz
FIDRES 0.244532 Hz
AQ 2.0447233 sec
RG 114
DH §2.400 usec
DE 6.50 usec
TE 298.0 K
D1 1.00000000 sec
TDO 1

CHANNEL f1

dB
11.88122272

H
14.70 usec

=

400.1324008 MHz

F2 - Processing parameters
2768

Supporting Information

4.9240
4.8850
—2.5277

=N

=

TfO

51 A
SF 400.1300096 MHz
WDW EM
55B o
LB 0.30 Hz
GB o
PC 1.00
J
T T T T T T T T T T T 1
10 9 8 7 6 5 4 3 2 1 0 ppm
—
N WO =t |=F| =t (=1 I~
=229 Q b=
Nl =l «@ Lyl
-]
-
o~
r~
I
Current Data Parameters
NAME ABZ3IW-20201031-2
EXPNO 2
PROCNO 1
F2 - hcguisition Parameters Tfo
bate_ 20201031
Time 17
INSTRUM 3
PROBHD 5 mm PABBO BB-
PULPROG zgfhiggn
pye) 131072
SOLVENT €bC13
NS 16
b3 4 Me
SWH 89285.711 Hz
FIDRES 0.681196 He
AQ 0.7340032 sec
RG 1620 O
DW 5,800 usec
DE 6.50 usec N
IE 298.1 K \
bl 1.00000000 sec
bpl1 0.03000000 sec Bn
D12 0.00002000 sec
OO 1
———————— CHANNEL fl ========
NUC! 9F
Pl 14.20 usec
PL1 -3.00 4B
PL1W 18.659428444 W
SFO1 376.4607164 MHz
= CHANNEL f£2 =
waltzlé
H
80.00 usec
0 dB
11 8912227£ W
PL12W 571725 W
SFoz 316005 MHz
FZ - Processing parameters
8T 65536
SF 376.4983660 MHz
WOW EM
558 0
LB 0.30 Hz
GB 0
pC 1.00
T T T T T T T T T T T
0 -20 -40 -60 -80 -100 -120 -140 -160 -180 -200 ppm
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Supporting Information

2] T NOWEO M 300 oo
=2} [==JnTo o le)) =+ @ WMWY oMo - O o o
e e e e e s e e e e e e s MmO W ™ O 3]
= MO~ NOOSETMNO-0 . . . .
Current Data rarameters T W00 0NN NSNS NN D oo o =
F2 - Acgquisition Parameters
Date_ 20201031
E;;‘?R[.‘.\{
PROBHD
PULPROG
D
SOLVENT
NS
DS 2
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG 144
bW 20.800 usec
DE 6.50 usec
IE 298.5 K
D1 .00000000 sec
D1l D 03000000 sec
TDO 1
o
100.6228298 l“i:—:g
=== CHANNEL f_.Z
0
F2 - Processing parameters
51 32768
SF 100.6127747 MHz
WDW EM
SSB
LB 1.00 Hz
GB
PC 1.40
T T T T T T T T T T T
200 180 160 140 120 100 80 60 40 20 0 ppm
CMS030122020 A14 1731 (26.934) TOF MS El+
100 461.0903 2.32e4
O\O,
i 462.0968
b e
] 460 0805 463.0851
ol 4320819 4450959 ol i 4730538 4790735 4o 0300_492.0931

425 430 435 440 445 450 455 460 465 470 475 480 485 490 495
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Supporting Information

ON T -~ HNON~NDODOT~NL N -
FANOOO~RODOOOOOAMRTTMOLOO® (=]
I~ 1Mo :; MOrerO0ONDMrrONO ™ ;5
oSS saddirrnoag 2
Ll A e ot T o T T T T ol - - T ™~
Current Data Parameters
NAME ABZ32-20201030
EXPNO 1
PROCNO 1 OTf
FZ - Rcquisition Parameters
Date_ 20201030
Time 20.29
INSTRUM spect
PROEHD 5 mm PABEO BB=- Me
PULPROG zg30
D 32768
SOLVENT cocl3 O
NS 16
s 2 N
SWH £8012.820 Hz \
FIDRES 0.244532 Hz
AQ 2.0447233 sec Ph
RG 36
bW 62.400 usec
DE 6.50 usec
TE 298.0 K
Dl 1.00000000 sec
DO 1
CHANNEL f1 =
1H
14.70 usec
PL1 B
PL1W 11.88122272 W
SFO1 400.1324008 MHz
FZ - Processing parameters
sI 32768
SF 400.1300096 MHz
WO EM
S5B 0
1B 0.30 Hz
GB 0
PC 1.00 U
l\._ Jk A
T T T T T T T T T T T 1
10 9 8 7 6 5 4 3 2 1 0 ppm
|
w| = (@ ~ wn
N @ @
M |- o o
o~
-
Il
o~
Current Data Parameters |
HAME ABZ3Z-20201030
EXPNO 2
PROCNO 1
F2 - Acquisition Parameters
Date_ 20201030 OTf
Time 20.31
INSTRUM spect
PROBHD PABBO BB-
PULPROG zgfhiggn
™ 131072
SOLVENT €pC13 Me
NS 16
D3 4
SWH 89285.711 EHz (@]
0.681196 Hz
0.7340032 sec N
5.600 usec M
6.50 usec
298.1 K Ph
1.00000000 sec
0.03000000 sec
0.00002000 sec
1
CHANNEL £1
NUC1
Pl 14.20 usec
PL1 =-3.00 dB
FL1W 18.69428444 W
SFOL 376.4607164 MHz
= CHAMNEL f2 =
DPRG[2 waltzlé
Nuc2 18
PCPDZ B0.00 usec
PL2Z 0 ds
PL12 15.00 dB
PL2W 11.88122272 W
PL12W 0.37571725 W
SFO2 400.1316005 MHz
FZ - Processing parameters
65536
376.4983660 MHz
EM
0
0.30 Hz
o
1.00
T T T T T T T T T T I
0 =20 -40 -60 -80 =100 =120 -140 -160 -180 =200 ppm
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Current Data Parameters
NAME

w MITNOY M WO WO N
™~ SN N WY N
= W= oS OOy
- TN NN
— o o

RB23Z-20201030
3

EXFNO

PROCNO 1

F2 - Acquisition Parameters
Date_ 20201030
Time 20.33
INSTRUM spect
PROBHD 5> mm PABBEO BB-
PULPROG zgpg30

D 65536
SOLVENT cnci3

NS lbL

Ds

SWH 24038. sGL Hz
FIDRES D 366798 Hz
AQ .36314B8 sec
RG 3z

DW 20.800 usec
DE B.50 usec
TE 298.4 K
D1 1.00000000 sec
D11 0.03000000 sec
TDO 1

PL1W 58. 'J)l"';’w) W
SFO1 100.6228298 MHz
===s===== CHANNEL f2 ===s====
CEDPRG[2 waltzlé
NUCcz 1H
PCPD2 80.00 usec
2 0 dB
15.00 dB
15.00 dB

11.88122272 W
0.37571725 W

0.37571725 W
400.1316005 MHz

127,37

=SS

126.43
124.84
123.43
120.84
120.15
116.97
109.66
77.31

76.99

76.68

N

Supporting Information

—48.897
—13.01

F2 - Processing parameters
“g 100. 512’7"‘9’3 MH
WDW
55B 1]
LB 1.00 Hz
GB [1]
PC 1.40 {
" o . A o i Aapiamppprsn
T I T T T T T T T ] T
200 180 160 140 120 100 80 60 40 20 0 ppm
CMS030122020 A15 1726 (26.868) TOF MS El+
100 447.0756 5.93e3
O\G,
] 4480791
1 449 0764
| 4139781 419.0826
o " 431.0794 446-0633 4639760 468.0510 47 40444827792
L N A S B S L N

410 415 420 425 430 435 440 445 450 455 460 465 470 475 480 485
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Supporting Information

OO MNMNOOANOITITLULLrEFrDNOONOrTOTrNOrOMroOoOMOWOMNMMMrTATVOOMAITTANMM
CroOOMNTOOO O rNOWOOOMNMAOANNLIDOTLONANNFTANNNMMO - TTOT - OODORVOMNM
COOVUUITONANNDONEOMNrrdOdr O rOONMNLANTTrOOTONANODDOUOLNMANODONOOL M
CoonBNNNNANNNANNE 05839593 aAUNNrL - r00ITIITIINONOOM
WOWRXIMNNMNMNMNMMNMMNMMMAESASAEAMSMENMNMAEMNSSTOOOMOMMOMOMOOOOMOONNNNNNNNNNNN
Current Data Parameters
NAME A814I-20200908-1 (clean)
EXPNO 1
PROCNO 1 OTf
F2 - Acquisition Parameters
Date_ 20200908
Time 16.27
INSTRUM spect O
PROBHD 5 mm PABBO BB-
PULPROG zg30
D 32768
SOLVENT CDCl3
NS 16
Ds 2
SWH 8012.820 Hz Me
FIDRES 0.244532 Hz
AQ 2.0447233 sec
RG
DW usec
DE usec
TE 298.2 K
D1 1.00000000 sec
D0 1
== CHANNEL f1
14.70 usec
0 dB
11.88122272 W
400.1324008 MHz
F2 - Processing parameters
SI 168
SF 400.1300093 MHz
WDW EM
S8B 0
LB 0.30 Hz
GB 0
C 1.00
| u
10 9 8 7 6 5 4 3 2 1 0  ppm
| | k L
© < Ny/c;! ~ o o ~(en T
o ! o ] ] = Qe o
o ~mcle - - Ol=|en
o
w0
ol
~
Current Data Parameters ]
NAME BB14I-20200908-1 (clean)
EXPNO 2
PROCHO 1
F2 - hequisition Parameters
Date_ 20200905 OTf
Time 13.58
INSTRUM spact
PROBHD 5 mm PABEO BE-
PULPROG zgfhiggn O
™ 131072
SOLVENT €bC13
NS 16
Ds 4
SWH 89285.711 Hz
FIDRES 0.68119%6 Hz
AQ 0.7340032 sec Me
RG 912
DwW 5.6800 usec
DE 6.50 usec
E 299.5 K
D1 1.00000000 sec
D11 0.03000000 sec
Diz2 0.00002000 sec
TDO 1
= CHAMNEL f1
1
Pl 14.20 usec
PL1 =-3.00 dB
PL1W 18.69428444 W
SFOL1 376.4607164 MHz
PCFDZ 80.00 usec
PL2 0 ds
PL12 15.00 dB
PL2W 11.88122272 W
PL12W 0.37571725 W
SFO2 400.1316005 MHz
F2 - Processing parameters
ST 655316
376.4983660 MHz
EM
o
0.30 Bz
o
1.00
T T T T T T T T T T T
0 -20 -40 -60 -80 -100 -120 -140 -160 -180 -200 ppm
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Me

77.31
76.99
76.68
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Supporting Information

_—30.09
T~29.45

—

g}
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= Current Data Parameters

‘ NAME RE141-20200908-1 (cle
EXPNO 3
PROCNO 1

= Acguisition Parameters
20200908
16.30

Time

INSTRUM

FROBHD 5 mm PA

FULFROG

D

SOLVEN

NS 55

Ds 2

SWH 24038.461 Hz
FIDRES 0.3667598 Hz
AQ 1.36314B8 sec
RG 2z8

DW 20.800 usec
DE 6.50 usec
TE 298.6 K
bl 1.00000000 sec
D1l 0.03000000 sec
TDO 1

-2.00 dB
58,52175522 W
100.622B2598 MHz

200 180 160 140

CMS030122020 A16 1441 (23.067)
100+

100 80 60

120 40
384.0634
o]
385.0669
382.0406 386.0607
396.0311 413.9736
|

oLl 3650606 366.0533 3800345
A L e e e

20 0 ppm

TOF MS El+
1.76e4

429.0839

350 360 370

380

390 400 410

228
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8.1041
8.0848
7.5608
7.5581
7.5421
7.5397
7.5235
7.5208
7.3825
7.3635
7.3442
7.3360
7.3167
7.2739
7.2596
7.2539
7.2348
7.2176
7.2001
7.1510
7.1325
4.0591
4.0475
4.0284
4.0167
3.2439
3.2141
3.2021
3.1848
3.1734
3.1347
3.1248
3.1149
3.0929
3.0830
3.0732
2.4879
24774
2.4576
2.4468
2.4276
2.4166
2.4117
2.4007
2.3904
2.3789
2.3681
2.3576
2.3185

%W)L&N%

Current Data Parameters
NAME AB20F-20201008
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date_ 20201008
Time 20.25
INSTRUM spect
PROBHD S mm PABBO BB-
PULPROG 2g30
D 32768
SOLVENT CDCl3
NS 16

us
us
298.0 K
Dl 1.00000000 sec
TDO 1
“HANNEL f1
1H
14.70 usec
dB
11.88122272 W
400.1324008 MHz

Processing parameters

32768

300094 MHz
EM

400.1

Supporting Information

10

Current Data Parametars
HAME ABZ0F-20201008
EXPNQ z
PROCNO 1

F2 - Acquisition Parameters
Date_

20201008
20.28
spect.

PAERO BB-
zgfhiggn
131072
¢bC13

16

5 mm
PULPROG

D
bDLVELT

Ds
SWH

4
89285.711
0.681196
0.7340032
912

5.600
6.50

Hz
Hz
sec

usec
usec

298.1 K
1.00000000
0.03000000
0.00002000

1

sec
sec
sec

CHRNNEL f1 =
19F
14.20 usec
=-3.00 dB
18.69428444 W
376.4607164

Mz

CHANNEL £2
waltzl6

usec
15.00 dB

11.88122272 W

0.37571725 W

400.1316005 MHz

F7 = Processing paraweters

376. 4983650 MHz

0.30 Hz

1.00

-73.79

1.00>

oTf
Me

T T
-20 -40 -60

T
-80

100
229

T
-120

T
=140

T
-160

T T
-180 =200 ppm
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Me
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126.

120.20
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117.02

Supporting Information

- [=Ty] -
o ™ = o
— o oY (o]
2] ™Mo ™ Current Data Parameters
N AB20F=20201008
E2 3
PE 1
F2 - Aecguisition Parameters
Date_ 20201008
20.31
RUM spect
PROEHD 5 mm PABEQ BB-
PULPROG zgpg3o
65536
CDC13
54
5 2
SWH 2403B.461 Hz
FIDRE 0.366798 Hz
AQ 1.3631488 sec
RG 228
DW usec

usec

PL |7u
PL13W
SE02

75 25 W
.1316005 M

Frocessing parameters
2 €8

100. T47T MHz
EM

1.00 Hz
1.40

200

100+

%

180 160 140 120 100 80 60 a0 20 0 ppm
CMS030122020 A17 1473 (23.494) TOF MS El+
384.0641 1.68e4

oTf

0

385.0664
382'0483 386.0578
3550577  366.0537 3800354 | 396.0270 413.9770 4200040

T o e P e e TR MYZ

350 360

370 380

390 400

230

410 420 430



Current Data

Parameters

Supporting Information

NAME A851A-20210420-1
EXPNO 1
BROCNO 1 o™ - D m o =2}
B3R SPEFELI R E
s e 8§66 6 833828888563 €
" T ommm e e e e e e G G
spect
PROBED 5 mm PABEO BE- \,\// \N\‘\/ ///// Me
PULPROG
D
SOLVENT
NS
Ds 2
SWH 8012.820 Hz
FIDRES 0.244532 Hz
AQ 2.0447233 sec
Me
DW 62.400
DE 6.50
m B N U
% : 4.0 3.8 3.6 3.4 3.2 3.0 ppm
Pl 14.70 usec
PL1 0 dB
PL1W 11.88122272 W
SFO1 400.1324008 MHz
F2 - Processing parameters
sI 3 8
SF 400.1300095 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
EC 1.00
e e L L e e e B
10 9 8 7 6 5 4 3 2 1 0 ppm
L |\ g
| [©r=|r| 0 (=) || [eN[ea| &3] ]
NS @Gﬂ S q}q NER)
ol =l=lole - =l=lN|
<
1 JEOL
=
-
Filename = AB51A-19F_single_pu|
= Author = datum
- Experiment = single_pulse.jxp
- Sample_Id = ABS1A-19F
Solvent = CHLOROFORM-D
=] Actual_Start_Time = 14-MAY-2021 14
—_ Me Revision_Time = 14-MAY-2021 14
O Comment = single pulse
= Data_Format = 1D COMPLEX
5 Dim_Size = 13107
< Me X_Demain = Fluorinels
OTf Dim_Title = Fluorineld
= Dim_Units = (ppm]
a;— Dimensions =X
Spectrometer = TNM-ECZS00R/S1
= Field Stremgth = 11.62926421[T] (500
o] ¥_Acg Duration = §8.15744[ms]
X_Demain = Fluorineld
Me X_Freqg = 465 88941346 [MHz]
= X_offset = -100[ppm]
~] %_Points = 16384
X_Prescans -
X_Resolution = 14.67191256[Hz]
=) X_Swes = 240.38461538[kHz]
&7 X_Sweep_Clipped = 192.30769231 [kHz]
Irr_Domain = Fluorineld
Irr_Freq = 465.88941346[MHz]
=) Irr_offset = 5[ppm]
i) Tri_Domain = Fluorineld
Tri_Freq = 465.88941346(Miz]
Tri Offset = S[ppm]
s ] Blanking = 2{us]
- Clipped = FALSE
Seans = 16
Total_Scans = 16
<]
Ll Relaxation_Delay = 2(s]
Recvr_Gain = 56
Temp_Get = 460.0[dc]
<] X_90_Width = 8.5[us]
o X_Req_Time = §8.15744[ms]
X_Angle = 45[dag]
K_Atn = 3.2[dB]
<] X_Pulse = 4.25[us]
- Irr Mode = Off
Tri_Mode = Off
o Dante_Loop = 200
2o Dante_Presat = FALSE
=4 Decimation_Rate -
2 Experiment_Path = c:\Frogram Files\JE|
E Initial Wait = 1(s]
s = {0, %0, 270, 180, 1
— T — — —T ———— Time = 2[a]
1] -100.0 -200.0 Presat_Time_Flag = FALSE
Relaxation_belay Cale = 0[s]
Relaxation_Delay Temp = 2[s]
Repetition_Time = 2.06815744[s]
&
=
&
X : parts per Million : Fluorinel9

231
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Me
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Supporting Information

50.56
_—29.39
—26.18
_—20.79

Current Da
NAME ABE
EXPNO

19.32
19.21

~

PL13
PL2W

PL1ZW
PL13W
SFOZ

5717
13717125 W
400.1316005

T
200

T
180

T T
160

T T
100

140 120 80 60 40 20 0 ppm
x108 |+ Scan (rt: 0.204 min) CMS0-21052021 APPl-again-A4.d Subtract
77 413.1031
6 . OMe
. e
4,
Me

3,
2,
; 383.0912 295.0922 4271177 435.0847 441.0638 456.1453

380 385 390 305 400 405 410 415 420 425 430 435 440 445 450 455

Counts vs. Mass-to-Charge (mi/z)
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Current Data Parameters

NAME AB86A-20210929

EXPNO 1

PROCNO 1

F2 - Acquisition Parameters

Date_ 20210929

Time 15.36

INSTRUM spect

PROBHD 5 mm PABBO BB-

PULPROG zg30

TD 16384

SOLVENT CDC13

NS 16

DS 2

SWH 8012.820 Hz

FIDRES 0.489064 Hz

AQ 1.0223616 sec

RG 71.8

DW 62.400 usec

DE 6.50 usec

TE 296.6 K

D1 1.00000000 sec

TDO 1
CHANNEL f1 =

NUCL 1H

Pl 14.70 usec

PL1 0 dB

PL1W 11.88122272 W

SFO1 400.1336012 MHz

F2 - Processing parameters
SI 32768

SF 400.1300191 MHz
WDwW EM

SSB 0

LB 0.30 Hz
GB 0

PC 1.00

7.7592
7.2533
7.2345
7.2141

_-—3.9908

AN

3.9793
3.9639

7.1298
7.1113

LOMOOr~roOoNMMLANO WO
QOO MANNOODOODDDO ™00
COMNOMNOLANTFOUTr—O
cCammooooooamam
TOOOMONOOOMMOANANANAN
L L L
\ﬂ ol
OroaNMMLAN
NN NI O ™
MNOULUAN"TO LWL
ogocogooao
Ly B or o B0 B or Mo B o B9 )

ppm

2.8920
2.8760
2.4298
2.4185
2.3934
2.3841
2.3774
2.3670
2.3366
2.3084
2.2774

Supporting Information

Me

Me

10

00 —

3

.

ot~ o) =
2121222
el el esled

o -

[+ 0| [=] o
o |=e = qle
=] 3|~ - -
<]
=+
3 JEOL
<]
e
IXE|
(=
a9 OTf , ,
IS Filename = A886A_single pulse-|
= Author = datum
=7 M e Experiment = single_pulse.jxp
&1 Sample_Id = ass6a
= O Solvent = CHLOROFORM-D
& Actual_Start_Time = 4-0CT-2021 20:31:4
2 3 M Revision_Time = 4-0CT-2021 20:26:2
=1 € Comment = single_pulse
g Data_Format = 1D COMPLEX
=1 Dim Size = 104858
<=4 X_Domain = Fluorineld
=7 Dim_Title = Fluorineld
=¥ Dim_Units = [ppm]
CE Dimensions =x
5 1 Spectrometer = JNM-ECZ500R/S1
o9 Me Field_Strength = 11.62926421[T] (500
< X_Acq Duration = 2.24395264[s]
3 = X_Domain = Fluorinel9
= X_Freq = 465.88941346 [MHz]
g X_offset = =70 [ppm]
=1 X_Points = 131072
<4 X_Prescans =2
o X_Resolution = 0.4456422[Hz]
=g X_sweep = 58.41121495 [kHz]
=4 X_Sweep_Clipped = 46.72897196 [kHz]
=1 Irr_Domain = Fluorinel9
2 3 Irr Freq = 465.88941346 [MHz]
S E| Irr_Offset = 5[ppm]
o1 Tri_Domain = Fluorinel9
> Tri_Freq = 465.88941346 [MHz]
1 Tri_Offset = 5[ppm]
=3 Blanking = 2[us]
© 4 Clipped = FALSE
=] Scans =25
=7 Total_Scans =25
37 Relaxation Delay = 2([s]
1 Recvr_Gain = 56
<] Temp_Get = 460.0[dC]
v X_90_Width = 8.5[us]
= X_Req_Time = 2.24395264(s]
= X_Angle = 45[deg]
] X_Atn = 3.2(aB]
= X_Pulse = 4.25[us]
] Irr_Mode = Off
o1 Tri Mode = off
© g Dante_Loop = 200
2 Dante_Presat = FALSE
s 24 Decimation Rate =0
ElaE Experiment_Path = c:\Program Files\JE|
z _ 3 Initial Wait = 1(s]
g °7 Phase = (0, 90, 270, 180, 1
T T T T T T T T T Presat_Time = 2[s]
-30.0 -40.0 -50.0 -60.0 -70.0 -80.0 -90.0 -100.0 -110.0 Progat_Tims _Flag = FALSE
Relaxation Delay Calc = 0[s]
Relaxation Delay_Temp =
Repetition Time = 4.24395264[s]
=3
=
2

X : parts per Million : Fluorine19
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197.26

Me

Me

77.31

77.00
76.68

50.81

—29.57
—26.17

Supporting Information

—
00 ¢ 0o
. . « Current Data Parameters
© OV N NAME A8BEA-20210929
8 — — EXPNO 2
\ / | PROCNO 1
F2 - Acquisition Parameters
Date_ 20210929
Ti 15.39
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
D 65536
SOLVENT CDC13
NS 81
DS 2
SWH 24038.461 Hz
s 0.366798 Hz
AQ 1.3631488 sec
RG 144
DW
DE
TE 297,
D1 1.0000000
D11 0.03000000 sec
TDO 1
HANNEL f1
NUC1 13C
P1 9.50 usec
PL1 -2.00 dB
PL1W 58.52175522 W
SFO1 100.6228298 MHz

altzle
A 1H
PCPD2 80.00 usec
PLZ 0 dB
PL12 15.00 dB
PL13 15.00 dB
PLZW 11.88122272 W
PL12W 0.37571725 W

PL13W
SFO2

0.37571725 W
400.1316005 MHz

F2 - Processing parameters
sI

32768
100.6127754 MHz
EM

1:407
T T T T T T T T T T T
200 180 160 140 120 100 80 60 40 20 0 ppm
%108 |+ Scan (rt: 0.182 min) CMS0-28092021 appi-1.d Subtract
413.1025
3.5
3 -
2.5
2 -
1.5
281.1538 338.3435 473.0868 5291644  579.5338 641.1962

240 260 280 300 320 340 360 380 400 420 440 460 480 500 520 540 560 580 600 620 640
Counts vs. Mass-to-Charge (m/z)
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Supporting Information

3.9627
3.9504
3.9329
3.9207
3.8809
3.2002
3.1880
3.1721
3.1591
3.1465
3.1305
3.1185
3.0709
3.0614
3.0516
3.0294
3.0197
3.0100
2.4458
2.4352

3
-
<
ol

s i e |

2.4035
2.3836
23731
2.3616
2.3514
2.3306
2.3089

Current Data Parameters

OTf NAME AB51B=20210419
EXPNO 1
PROCNO 1
M O F2 - Acquisition Parameters
€ TOO O TON DO = ©FO©D Dare_ 20220419
ONOCCNWVWORXOT--OMNIMMe =0 © . :
DONODNTOrEONE-=-00Nk OO STRU . spect
OO Rr -~ rrr~rO000O0TTMNMOMOON®M PROBHD 5 mm PASED RE=
L I o B N B B B I B B B B R S I S S S Y FoLEROG 2330
2
'///' %‘m\/ %‘“ { SOLVENT cpe13
NS 16
Ds 2
SWH 8012.820 Hz
FIDRES 0.244532 Hz
AQ 2.0447233 sec
RG 71.8
oW 62.400 usec
DE 6.50 usec
TE 2%98.0 K
D1 1.00000000 sec
TDO 1
= CHANNEL
40 38 36 34 32 30 28 26 °%
X m 11.88122272 W
PP 400.1324008 MHz
ing parameters
32768
400.1300097 MHz
EM
0
0.30 Hz
0
1.00
10 9 8 7 6 5 4 3 2 1 0 ppm

3 68 0

= Filename = AB51B~15F single_pul
EN Author = datum
Experiment = single_pulse.jxp
Me Sample_Td = AB51B-15F
O Solvent = CHLOROFORM-D
Actual_Start_Time = 14-MAY-2021 14:59:4)
Revision Time = 14-MAY-2021 15:03:5
Comment. = single_pulse
OTf Data_Format = 1D COMPLEX
Dim_Size = 13107
i = Fluorinel?
= Dim_Title = Fluorinel9
< Dim_Units = [ppml
- Meo Dimensions = )(w‘m
Spectrometer = MNM-ECZ500R/51
Field_Strength = 11.62926421[T] (500
X_Acq Duration = §8.15744 [ms]
%_Domain = Fluorinel9
X _Freq = 465.88941346 [MHz)
X_offset = -100[ppm]
X_Points = 16384
X_Prescans =2
= X_Resolution = 14.67191256 [Hz]
=R = 240.38461538 [kHz]
« = 192.30769231 [kHz]
= Fluorinel9
= 465.88941346 [MHz)
= 5[ppm]
= Fluorineld
Tri_Freq = 465.88941346 [MHz]
Tri_Offset = 5(ppm]
Blanking = 2[us]
Clipped = FALSE
Scans =16
=] Total_Scans =16
=
- Relaxation_Delay = 2[s]
Recvr_Gain = 56
Temp_Get = 460.0[dc]
X_90_Width = 8.5[us]
X_Acq Time = §8.15744 [ms]
%_Angle = 45[deg]
X_Atn = 3.2([dB]
X_Pulse = 4.25[us]
Irr_Mode = Off
TEi_Mode = off
3 L Dante_Loop = 200
2o 2| Dante_Presat = FALSE
=4 Decimation Rate =0
2 Experiment_Path = c:\Program Filas\JE|
E Initial Wait =11
= Phase = {0, %0, 270, 180, 1
— T T ™—T — —T T T T| Presat_Time = 2[s]
0 -100.0 -200.0 Presat_Time Flag = FALSE
Relaxation_Delay_Calc = 0[s]
Relaxation_Delay_Temp = 2([s]
Repetition_Time = 2.06815744(s]
9_
~
i
L
X : parts per Million : Fluorine19
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Supporting Information

™ (3] AT A0 O 0000 W
™ =] WM TS W — O 0 ) 3 o N @«
" - A L i m oo =+ o — I~ ™M cyrrent Data Parameters
. . [ * paur AE1R-D021047 ¢
@ L AL OO NN A A A A ~ @0 o oo o lgy‘["lﬁo A851B-20210419
— — o o o ~ -~ TeRTs} o o — - =
PROCNO 1
‘ \\\\\\\\f//n/// \|/ || \/ | sisition Parameters

OTf
MeO

58.52175
100.622B2598

CHANNEL f2
wa

0 dB

T T T T T T
200 180 160 140 120 100 80 60 40 20 0 ppm

x108 |+ Scan (rt: 0.255 min) CMS0-21052021 APPl-again-A5.d Subtract
415.0817

7 OMe
6.5
OTf

41 385.0706 399.0853 429.0606  437.0788443.0407 454.0918
T T T T T

375 380 385 330 395 400 405 410 415 420 425 430 435 440 445 450 455
Counts vs. Mass-to-Charge (m/z)
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Current Data Parameters

NAME gl36-1-20211011-1
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date_ 20211011
Time 19.55
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30

TD 16384
SOLVENT CDC13

NS 16

DS 2

SWH 8012.820 Hz
FIDRES 0.489064 Hz
AQ 1.0223616 sec
RG 71.8

DW 62.400 usec
DE 6.50 usec
TE 294.9 K
D1 1.00000000 sec
TDO 1

= CHANNEL f1

NUC1 1H

Pl 14.70 usec
PL1 0 de

PL1W 11.88122272 W
SFO1 400.1336012 MHz
F2 - Processing parameters
SI 32768

SF 400.1300094 MHz
WDW EM
SSB 0

1B 0.30 Hz
GB 0

PC 1.00

7.1990
7.1943
7.1870
4.7887
4.7715

4.7542
4.7370

Supporting Information

_-1.5545
-1.5372

Me

oTf

i

R (Y
T T T T T T T T T
10 9 8 7 5 4 3 2 1 0 ppm
D (= Ea (=] [fe]
x| (Sa|® = =]
|l - 4]
Filename GCX-1I-136-1_singlel
OTf Author datum
O Experiment single_pulse.jxp
Sample_Id GCX=-IT=-136-1
Solvent CHLOROFORM-D
Actual Start Time 4-0CT=-2021 20:05:4
Revision_Time = 5-0CT-2021 10:30:1
Comment. single_pulse
Data_Format 1D COMPLEX
M e Dim_Size 104858
X_Domain FluorinelS
Dim Title Fluorinel9
Dim_Units [ppm]
Dimensions X
/s1
Field_Strength 11.62926421[T1 (500
X_Acq_Duration 2.24395264(s]
X_Domain Fluorinel9
X_Freq 465.88941346[MHz]
X_Offset ~70 [ppm]
X_Points 131072
X_Prescans 2
X_Resolution 0.4456422[Hz]
X_Sweep 58.41121495 [kHz]
X_Sweep_Clipped 46.72897196 [kHz]
Irr_Domain Fluorinel9
Irr_Freq 465.88941346[MHz]
] Irr_Offset 5[ppm]
1 Tri_ Domain FluorinelS
Tri_Freq 465.88941346 [MHz]
Tri_Offset 5[ppm]
Blanking 2[us]
Clipped FALSE
Scans 20
Total Scans = 20
Relaxation Delay
1 Recvr_Gain
] Temp_Get. 460.0[dC]
< X_90_Width 8.5[us]
vy X_Acq_Time 2.24395264(s]
] X_Angle 45 [deg]
X_Atn 3.2[dB]
X_Pulse 4.25[us]
Izx_Mode off
Tri_Mode Off
@ Dante_Loop 200
2 Dante_Presat FALSE
= o
E c:\Program Files\JE|
Z Initial Wait 1(s]
Ed Phase {0, so, 270, 180, 1
T T T T T T T T T T T T T T | Prasat_Time 215]
-30.0 -40.0 -50.0 -60.0 -70.0 -80.0 -90.0 -100.0 -110.0 Presat_Time Flag FALSE
Relaxation_Delay Cale = 0[s]
| Relaxation_Delay Temp 2[s]
Repetition_Time = 4.24395264(s]
©
=
i
i

X : parts per Million : Fluorine19
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Supporting Information

o N0 MM~ NN N W

w0 MmMH-oNwVwwVwOrNO ~N O ® o —

. S S P R=XC) ~ n

N WHWMO WO oo . .

o IO NNN NN A ~ [~ w0 o o

— A A AAAA A A A ~r~~ < —~ Current Data Parameters
NAME gex-1T-136-1

| VNN N z
PROCNO 1

F2 - Acquisition Parameters
Date_ 20211002
OTf Time 10.12
O INSTRUM spect
PROBHD 5 mm PABBO BB-

PULPROG zgpg30
™D 65536
SOLVENT CcDC13
NS 41
DS 2
SWH 24038.461 Hz
Me FIDRES 0.366798 Ez
aQ 1.3631488 sec
RG 228
DW 20.800 usec
DE 6.50 usec
TE 296.1 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1

CHANNEL f1

0
58.52175522 W
100.6228298 MHz

=== CHANNEL f2 =
CPDPRG[2 waltzl6
NUC2 E
PCED2

PL2 0
PL12

PL13

PLZW

PL12W
PL13W

SF02

W
W
5 MHz

F2 - Processing parameters
sI 131072
SF 100.6127740 MHz
WDW EM

1.00 Hz

1.40

200 180 160 140 120 100 80 60 40 20 0 ppm

x10% |+ Scan (rt: 0.178 min) appi-15102021-51.d Subtract

376.0828

0.8 o O oTf
0.6 O Me

0.4+

0.9 377.0858
374.0677 ‘ 378.0800
] I ] | | | | | | | | | | | | | | | | | |
367 368 369 370 371 372 373 374 375 376 377 378 379 380 381 382 383 384 385 386 387
Counts vs. Mass-to-Charge (m/z)
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Supporting Information

T TTOMNOMNONOONMNNMOODANTOANMNMANLLONNANNL®MTT™O < N
NTFTOONDDOTFOANINITITTOOOMNOMNATOITONOMON (52 1
ST OVTTONAN T rrTOTATTOOTATTNINANTTOTO O N nm
agaaanuLboNBINIIIINTTOIRRODENINNGO® ©n
MNMNMMNMNNMNMMNMMNNMNNMNMMNMMNMNMNNMNNMNOOOOOO M -
Current Data Parameters OTf
NAME gl36-4-20211011-1
EXPNO 1 O
PROCNO 1
F2 - Acquisition Parameters
Date 20211011
Time 19.59 OMe
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30 Me
TD 16384
SOLVENT CcDC13
NS 16
ok 2
SWH 8012.820 Hz
FIDRES 0.489064 Hz
AQ 1.0223616 sec
RG 114
DW 62.400 usec
DE 6.50 usec
TE 294.9 K
D1 1.00000000 sec
TDO 1

= CHANNEL f1 =

NUC1 1H

Pl 14.70 usec
PL1 0 dB

PL1W 11.88122272 W
SFO1 400.1336012 MHz

F2 - Processing parameters

S1 32768

SF 400.1300094 MHz
WDW EM

SSB 0

LB 0.30 Hz
GB 0

PC 1.00

10 9 8 7 6 5 4 3 2 1 0 ppm

n O|~|[d] e o [=2] (=)
o |gafale =] o S
R ) g | P - o ]
<] Filename g136-4-CDC13_single
i O Tf Authoz Delta
O Experiment single_pulse. jxp
] Sample_Id g136-4-CDC13
] Solvent CHLOROFORM-D
Actual_Start_Time 18-0CT-2021 11:34:3
] Revision_Time = 18-0CT-2021 11:28:5
1 OMe Comment single_pulse
=1 Data_Format 1D COMPLEX
Z Dim_Size 13107
=+ ] Me X_Domain Fluorinel9
1 Dim_Title Fluorineld
] Dim_Units [ppm]
Dimensions X
B /s1
Field_Strength = 11.62926421[T] (500
N X_Acq Duration 68.15744 [ms]
o1 X_Domain Fluorinel9
P X_Freq 465.88941346[MHz]
1 X_offsat ~100 [ppm]
1 X_Points 16384
1 X_Prescans 1
1 X_Resolution 14.67191256 [Hz]
1 X_sweep 240.38461538 [kHz]
1 X_Sweep_Clipped 192.30769231 [kHz]
] Irr_Domain Fluorinel9
1 Irr Freq 465.88941346[MHz]
o Irr Offset 5[ppm]
i Tri_Domain Fluorinel9
] Tri_Freq 465.88941346[MHz]
] Tri_Offset 5[ppm]
] Blanking 2[us]
] Clipped FALSE
1 Scans 16
] Total_Scans 16
] Relaxation Delay 5[s]
< Recvr_Gain 56
- Temp_Get 460.0[dc]
B X_90_Width 8.5[us]
X_Acq_Tima 68.15744 [ms]
X_Angle 45[deg]
B X_Atn 3.2[dB]
R X_pulse 4.25[us]
B Irr_Mode off
N Tri_Mode off
o 1 Dante_Loop 500
2 Dante_ Presat FALSE
= Decimation Rate 0
2 1 Experiment_Path c:\Program Files\JE
2 1 Initial Wait 1(s]
= ] Phase {0, 90, 270, 180, 1
T T T T T T T T T T T T T T T T T Presat_Time 5[s1
10.0 -10.0 -30.0 -50.0 -70.0 900 -110.0 -130.0 -150.0 -170.0 Pragat_Time_Flag FALSE
Relaxation Delay Calc = 0[s]
Relaxation_Delay_Temp
Repetition Time = 5.06815744[s]
)
=
g
X : parts per Million : Fluorine19
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Supporting Information

o OIS TNMNWO
~ NENONWYWYWeMNON IS E=E-)} [ - ©
. P m oW — ™ n
o HANSOMOONOOSN . . .
)
— 2 3 2 :} 2 2 E ﬁ ﬁ ﬁ : : ,[: rr: ‘,f g ; S Current Data Parameters
NAME gl36-4-20211012
| VSN A N | :
PROCNO 1
F2 - Acquisition Parameters
Date_ 20211012
OTf Time 19.03
INSTRUM spect
O PROBHD 5 mm PABEO BE-
PULPROG zgpg30
TD 65536
SOLVENT cpCl3
OMe NS 8l
DS 2
SWH 24038.461 Hz
Me FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG 144
DW 20.800 usec
DE 6.50 usec
TE 295.9 K
D1 1.00000000 sec
D11 0.03000000 sec
TDO 1
CHANNEL fl ========
13c
9.50 usec
=-2.00 dB
58.52175522 W
100.6228298 MHz
CHANNEL f2
waltzlé
1H
80.00 usec
0 dB
15.00 dB
15.00 dB
11.88122272 W
0.37571725 W
0.37571725 W
400.1316005 MHz
F2 - Processing parameters
SI 32768
SF 100.6127729 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 1]
PC 1.40
T T T T T T T T T T T
200 180 160 140 120 100 80 60 40 20 0 ppm

x105 |+ Scan (rt: 0.216 min) appi-15102021-52.d Subtract

406.0930

o ! oTf
41 OMe
Me

11 4040765 | 4201079
392 394 396 398 400 402 404 406 408 410 412 414 416 418 420 422 424
Counts vs. Mass-to-Charge (m/z)
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7.9709
7.9525
7.8682
7.8464
7.7410
7.7204
7.5281
7.5097
7.4913
7.4515
7.4307
7.4070
7.3843
7.3624
7.2592

é
§

Current Data Parameters

NAME gl36-5-20211011-1
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date_ 20211011
Time 13.28
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG 2g30

TD 16384
SOLVENT CDC13

NS 1lé

Ds 2

SWH 8012.820 Hz
FIDRES 0.489064 Hz
AQ 1.0223616 sec
RG 71.8

DW 62.400 usec
DE 6.50 usec
TE 295.7 X
Dl 1.00000000 sec
TDO 1

CHANNEL f1

1H
14.70 usec
0 dB

11.88122272 W

400.1336012 MHz

F2 - Processing parameters
ST 32768

SF 400.1300094 MHz
WDW EM
SSB 0

LB 0.30 Hz
GB 0

PC 1.00

4.8387
4.8217
4.8045
4.7874

Ve
X

Supporting Information

1.5893
1.5722

O

OTf

10

Relaxation_Delay Temp

(=)= (=) o~
o b I it < -
allailail =& - )
a :
- Filename = g136-5-19F_19F-1-2.
=K Author = Delta
P Experiment = single_pulse.jxp
a7 O Sample_1d = g136-5-19F
E Solvent = CHLOROFORM-D
1 Actual_start_Time = 12-0CT-2021 12:32:2)
Revision_Time = 12-0CT-2021 12:28:0)
O Comment = single_pulse
Data_Format = 1D COMPLEX
Dim Size = 104858
X_Domain = Fluorinel9
OTf Dim_Title = Fluorinel9
3 Dim Units = [ppml
E Dimensions =x
< 1 = s1
2 Me 4
9 Field Strength = 11.62926421[T] (500|
3 X_Acq Duration = 0.56623104(s]
. X_Domain = Fluorinel9
34 X Freq = 465.88941346[MHz]
=1 X_Offset = =100 [ppm]
B X_Points = 131072
E X_Prescans =2
< X_Resolution = 1.76606355[Hz]
ci X_Sweep = 231.48148148[kHz]
— 1 X_Sweep_Clipped = 185.18518519[kHz]
Irr_Domain = Fluorinel9
1 Irz_Freq = 465.88941346[MHz]
= Irr_Offset = 5[ppm]
=7 Tri Domain = Fluorinel?
1 Tri_Freq = 465.88941346[MHz]
= Tri Offset = 5[ppm]
Blanking = 2[us]
Clipped = FALSE
Scans =16
E Total_Scans =16
< 1 Relaxation Delay = 2[s]
= Recvr_Gain = 56
1 Temp_Get = 22.2[dC]
E X_90_Width = 8.5[us]
1 X_Acq_Time = 0.56623104[s]
=7 X_Angle = 45[deg]
<+ 4 X_Atn = 3.2[dB]
3 X_Pulse = 4.25[us]
1 Irz_Mode = off
= Tri_Mode = off
o o Dante_Loop = 200
2 3 Dante_Presat = FALSE
s 4 Decimation_Rate =
2 3 Experiment_Path = c:\Program Files\JE|
£ o4 Initial Wait = 1[s]
= 1 Phase = (0, 90, 270, 180, 1
T T T T T T T T T T T T T T T T T T T T T T Presat_Time = 2[s]
20.0 0 -20.0 -40.0 -60.0 -80.0  -100.0 -1200 -140.0 -160.0 -180.0 -200.0 -220.0 |Presat_Time Flag = FALSE
Relaxation_Delay Calc = 0[s]

X : parts per Million : Fluorine19

-72.616

Repetition_Time

2[s]
2.56623104(s]
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Supporting Information

w ™M TAOACC-OOMOO M- ON S WD
- — O TONHOR VWO MNO S E=N:] ™ ~
. e e e e e Mo w0 © o~
[ IS HO WM OWooOA O .
D DTOOMEOONONNNNN A ocoe - O current Data Parameters
— HA A A A A A A A [ < — e Gox_TT-136-5
EXPNO 2
PROCNO 1
F2 - Acquisition Parameters
() Date_ 20211002

Time 10.06
INSTRUM spect
PROBHD 5 mm PABBO BB-

O PULPROG zgpg30
™ 65536

SOLVENT cpcis

NS 45

DS 2

OTf SWH 24038461

FIDRES 0.366798 Hz

) 1.3631488 sec
Me RG 50.8
D 20.800 usec
DE 6.50 usec
= 296.4 K
D1 2.00000000 sec
D11 0.03000000 sec
™00 1

HANNEL £l ========

-2.00 dB
58.52175522 W
100.6228298 MHz

80.00 usec

15.00 dB

15.00 4B
11.88122272 W
0.37571725 W
0.37571725 W
SFO2 400.1316005 MHz

F2 - Processing parameters

SI 131072

SF 100.6127768 MHz
WDW EM

SSB 0

LB 1.00 Hz
GB 0

EC .40

200 180 160 140 120 100 80 60 40 20 0 ppm

%1095 |+ Scan (rt: 0.170 min) appi-15102021-S3.d Subtract

463.0823
3.5 o

. YOR®
254 OTf
2 Me

154

0.51 3741768 4051854 447.0868 | 4801089 506.1248  536.1661 595.1433
350 360 370 380 390 400 410 420 430 440 450 460 470 480 490 500 510 520 530 540 550 560 570 580 590 600
Counts vs. Mass-to-Charge (m/z)
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Supporting Information

OO r-rNOr-rO N ™ [3e M ] (e =] - mo 0 -
Or-OOMOr-nO~TOTOMN O DO n o (=]
comaoNNNiaNeeas dakk = o o
eSS\ U Y

Current Data Parameters

Me Me

NAME AB23I-20201024-1 (cleaner)
EXPNO 1
PROCHO 1
F2 - Acquisition Parameters Me
Date_ 20201024
Time 10.20
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
T 329758 Tfo
SOLVENT cpcl13
NS 16
os 2
SWH B012.820 Hz
FIDRES 0.244532 Hz
AQ 2.0447233 sec
RG 37
oW 62.400 usec
DE 6.50 usec
TE 298.1 K
o1 1.00000000 sec
D0 1
HANMEL f£1
1H
14.70 usec
0 dB
11.88122272 W
400.1324008 MHz
F2 - Processing parameters
sI 27
SF 400.1300094 MHz
WDW EM
55B 0
LB 0.30 Hz
GB 0
BC 1.00
L i.ﬂjm il
T T T T T T T T T T T
10 9 8 7 6 5 4 3 2 1 0 ppm
of (u) © o == o
al=| |2 S =3 S
olr=limlix - ™o L]
2]
o0
o
-~
1
Current Data Parameters
HAME A823I-20201024-1 (cleaner)
EXPNO 2
PROCNO 1
FZ = Acquisition Parameters
Date_ 20201024 (@]
Time 10.22
INSTRUM spect
PROBED 5 mm PABBO BE- Me Me
PULPROG zgfhiggn
D 131072
SOLVENT cbCl3
NS 16
D3 1 Me
SWH 89285.711 Hz
FIDRES 0.681196 Hz
AQ 0.7340032 sec
RG 12
oW 5.600 usec
DE 6.50 usec Tfo
TE 298.1 K
D1 1.00000000 sec
D11 0.03000000 sec
D12 0.00002000 sec
o0 1
CHANNEL f1
NUC1 187
P1 14.20 usec
PL1 -3.00 dB
PL1W 18.69428444 W
SFO1 376.46807164 MHz
CHANNEL f2
CPDPRG (2 waltz
HuC2 H
PCPD2 80.00 usec
PLZ 0 dB
PL1Z .00 dB
PL2W 11.88122272 W
PL1ZW 0.37571725 W
SFO2 400.1316005 MHz
F2 - Processing parameters
51 65536
SF 376.4983660 MHz
WD A
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
T T T T T T T T T T
0 -20 -40 -60 -80 -100 -120 -140 -160 -180 -200 ppm
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200.33

Me Me
Me

TfO

44.13

Supporting Information

19.16
17.93

Parameters

HAME 8231-20201024-1 (cl
/ EXPNO 3
FROCNO 1

_~21.26

F2 - acguisition Parameters
Date_ 20201024

Time 10.25
INSTRUM spect
PROBHD 5 mm PABBC BB=
PULPROG zgpg30
p 65536
cpecl3
73
2

SWH 24038461 Hz

FIDRES 0.366798 Hz
i} 1.3631488 sec

144
20.B0OD usec
6.50 usec
29B.5 K
1.00000000 sec
0.03000000 sec

PL13W 71725 W
SFO2 400.1316005 MH=z

eters
768
100.6127740 MHz
EM

1.00 Hz

1.40

T
200

x105

2.59

T \ T T T
180 160 140 120 100

80 40 20 0 ppm
+ESI Scan (rt: 0.216 min) Frag=175.0v CMS0-30032021 K1.d Subtract
387.0876
o]
Me Me
® -
TfO
385.0716 |

372 374 376 378 380 382 384 386 388 300 392 394 396 398 400

Counts vs. Mass-to-Charge (m/z)
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Supporting Information

abundance

TOONMNOLNOODAATFOANTTNROr OO NN <t -0
OO rONTINONHOOOBr~ODr-rhNMNO®D D o ~
ONDOOMNULNMTEFOTANODNDD®DNDWOWO WS N~ o~ o O
@hvadNNNm TR mO00Q00aONNK < @ T
NNENNNNNNNNNNNNNNNNSS < < oo -
Current Data Parameters oTf
NAME AB66C-20210925-2
EXPNO 1 Me
PROCNO 1 (@)
F2 - Acquisition Parameters
Date_ 20210925 Me
Time 19.50
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG 230 Me
TD 16384
SOLVENT cpc13
NS 16
DS 2
SWH 8012.820 Hz
FIDRES 0.489064 Hz
a0 1.0223616 sec
RG 71.8
bW 62.400 usec
DE 6.50 usec
TE 295.5 K
D1 1.00000000 sec
TDO 1
CHANNEL f1 =
NUC1 18
Pl 14.70 usec
PL1 0 dB
PL1W 11.88122272 W
SFO1 400.1336012 MHz
F2 - Processing parameters
SI 32768
SF 400.1300191 MHz
WDW
SSB 0
LB 0.30 Hz
GB 0
pC 1.00
1 . L.JL — 1 _
T T T T T T T T T T T T
10 9 8 7 6 5 4 3 2 1 0 ppm
© E;Iiu ) o | <
] s bl e e 2|2 <
clolaila - © ©
¥ dEDL:s
7]
| Filename = AB86C-19F_single_pu|
1 OTf Au(:hovt = d,a':“m .
1 Experiment = single_pulse. jxp
= Sample_Id = A8B6C-19F
® 4 M Solvent = CHLOROFORM-D
] e Actual_Start_Time = 27-SEP-2021 10:40:1
bl O Revision_Time = 27-SEP-2021 12:48:1
bl Comment = single_pulse
- Data_Format = 1D COMPLEX
Si Me Dim_Size = 104858
] X_Domain = Fluorinel9
B Dim_Title = Fluorineld
3 Dim_Units = [ppm]
1 Me Dimensions =x
= = /s1
[

4.0

3.0
ol

2.0

Field_Strength
X_Acq Duration
X_Domain

X_Freq

X_Offset
X_Points
X_Prescans
X_Resolution
X_sweep
X_Sweep_Clipped
Irr_Domain

Irr Freq
Irr_Offset
Tri_Domain

Blanking
Clipped
Scans

Total Scans

Relaxation Delay
Recvr_Cain
Temp_Get.
X_90_Width
X_Acq_Time
X_Angle

X_Atn

X_Pulse
Irr_Mode

Tri Mode
Dante_Loop
Dante_Presat
Decimation_Rate
Experiment_Path
Initial Wait

Phase

-60.0

X : parts per Million : Fluorinel9

=70

0

-73.608

-80.0

Presat_Time
Presat_Time Flag
Relaxation Delay Calc
Relaxation Delay_Temp
Repetition_Time

11.62926421[T] (500
2.24395264[s]
Fluorinel9
465.88941346[MAz]
~100[ppn]

131072

2

0.4456422 [Hz]
58.41121495 [kHz]
46.72897196 [kHz]
Fluorinel9
465.88941346(MHz]
5[ppm]

Fluorineld
465.88941346[MHz]
5[ppm]

2[us]

FALSE

18

18

2[s]
56

460.0[dC]

8.5[us]
2.24395264(s])
45[deg]

3.2([dB]

4.25[us]

Off

ofs

200

FALSE

o

c:\Program Files\JE|
1[s]

{0, 90, 270, 180, 1
2[s]

FALSE
o[s]

[s]
4.24395264(s]
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Supporting Information

™~ TOON-OQOO T T
o OFFODOWN A0 DO — O o) WA N
B L I T [sp K= Ne] o] ~N O WO
g oom?wo]rugrn:;moooor\r\mooﬁr\ e | o o Current Data Parameters
< < NN NNNN A A ~ o~ < — Ny 6C-20210925-
o A A A A A A A A A A ~ - SR gigio ABBoC ZUZ‘U‘Zi ‘
IESSS ) N A 1
F2 - Acquisition Parameters
Date_ 20210925

OTf i spect

PROBHD 5 mm PABBO BB-

M PULPROG 2gpg30
e ™ 65536
(@) SOLVENT cpel3
NS 7
DS 2
Me SWH 24038.461 Hz
FIDRES 0.366798 Hz
aQ 1.3631488 sec
RG 144
Me bW 20.800 usec
DE 6.50 usec
TE 296.0 K
b1 1.00000000 sec
D11 0.03000000 sec
D0 1
CHANNEL 1
13¢
9.50 usec
-2.00 dB
58.52175522 W

100.6228298 MHz

400.1316005 MHz

F2 - Processing parameters
SI 3276

SF 100.6127733 MHz
WDW EM
SSB 0

LB 1.00 Hz

GB ]
PC

1.40

200 180 160 140 120 100 80 60 40 20 0 ppm

%103 |+ Scan (rt: 0.168 min) CMS0-28092021 appi-3-2.d Subtract

387.0871 oTf

Me
®
Me

06-
04-
0.2- 4041132 1473003
3383431 3550684 3711013 N j 423.1021 T 461 3500
|

320 330 340 2350 360 370 2380 390 400 410 420 430 440 450 460 470
Counts vs. Mass-to-Charge (m/z)
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7.8452
7.8381
7.8331
7.8207
7.8157
7.8086
7.2595
7.2546
7.2313
7.0458
7.0393
7.0214
6.8869
6.8797
6.8748
6.8624
6.8574
6.8503
4.7830
4.7658
4.7486
4.7314

%

Current Data Parameters

NAME ABZ230-20201030-1
EXPNO 1
PROCNO 1

F2 — Acquisition Parameters
Date_ 20201030
Time 17.04
THSTRUM spect
PROBHD 5 mm PABBO BB=-
FULEPROG zg30

pus) 32768
SOLVENT CDC13

NS 16

bs 2

SWH B012.820 Hz
FIDRES 0.244532 Hz
AQ 2.0447233 sec
RG T1.8

bW 62.400 usec
DE 6.50 usec
IE 298.0 X
DL 1.00000000 sec
push] 1

CHANNEL f1 =

1H
14.70 usec

11.88122272 W
400.1324008 MHz

—3.8197

—2.4495

MeO

Supporting Information

Me

Me

TfO

F2 - Processing parameters
ST 32768
SF 400.130009%96 MHz
WOW EM
S5B 1]
B 0.30 Hz
GB 1]
FC 1.00
JL JL L (0 |
T T I T T T T T T T T
10 9 8 7 6 5 4 3 2 1 0 ppm
)| ~[ea]r~ ) o o (*-)
o =122 Q Q o Q
[y il - @ © «@
]
©
o
-~
I
Current Data Parameters
NAME AB230-20201030-1
EXPNO 2
FROCNO 1
F2 - Acquisition Parameters
Date_ 20201030 O
Time 17.07
INSTRUM spect
FROBED 5 mm PABBO BBE-
FULPROG zgfhiggn Me
! 131072
SOLVENT coe13
NS 16
e Me
285.711 Hz M O
0.681196 Hz e
0.7340032 sec
912
5.600 usec
6.50 usec
TE 298.0 K Tfo
D1 1.00000000 sec
D11 0.03000000 sec
D12 0.00002000 sec
TDO 1
= CHANNEL f1
14.20 usec
=3.00 dB
18.69428444 W
376.4607164 MHz
= CHANNEL f2
waltzl6
1H
80.00 usec
0 dB
15.00 dB
11.88122272 W
.37571725 W
SFO2 400.1316005 MHz
F2 - Processing parameters
k2 63536
SF 376.4983660 MHz
WDW EM
S5B o
LB 0.30 Hz
GB o
BC 1.00
T T T T T T T T T T
0 =20 -40 -60 -80 =100 =120 =140 =160 -180 =200 ppm
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Supporting Information

o ~ O o A0 T A T W T
w - NOMNOATNOT oD o] O [=2) ve] w0
. PN . . Mo W ™ ~ — oV
w© el ONNNOW0OoOoN™M . N * Current Data Parameters
=2l o Ao e B Bas B o= Bl Mo B B M~ - o L o o A8230-20201030-1
— — HeA A A A A A A r~ - L o — o 2
RNV AN N A VA
F2 - Acquisition Parameters
Date_ 20201030
17.10
O spect
5 mm PABBO BE-
2gpg30
Me 65536
CpCl3
51
2
2403B.461 Hz

F TDRE 0.366798 Hz
MeO AQ 1.3631488

RG 144

TfO 1=

12W . S W
PL13W 0.37571725 W
SFo2 400.1316005 MHZ

LB 1.0 z
BEC 1.4

T T T \ T \ T \ T \ T
200 180 160 140 120 100 80 60 40 20 0 ppm

%102 |+ESI Scan (rt: 0.345 min) Frag=175.0v CMS0-30032021 K2.d Subtract

1.64 403.0823

Me
1.2 O
MeO O Me
0.8 o

0.6+

388.2758 393.2336 I 409.1820 4201079
384 386 388 390 392 304 306 398 400 402 404 406 408 410 412 414 416 418 420 422
Counts vs. Mass-to-Charge (m/z)
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Current Data Parameters

NAME AB86J-20211007

EXPNO 1

PROCNO 1

F2 - Acquisition Parameters

Date_ 20211007

Time 19.10

INSTRUM spect

PROBHD 5 mm PABBO BB-

PULPROG zg30

TD 16384

SOLVENT CDC13

NS 16

DS 2

SWH 8012.820 Hz

FIDRES 0.489064 Hz

AQ 1.0223616 sec

RG 128

DW 62.400 usec

DE 6.50 usec

TE 295.9 K

D1 1.00000000 sec

TDO 1
CHANNEL £f1

NUC1 1H

P1 14.70 usec

PL1 0 dB

PL1W 11.88122272 W

SFO1 400.1336012 MHz

F2 - Processing parameters

51 32768

SF 400.1300094 MHz

WDW EM

SSB 0

LB 0.30 Hz

GB 0

PC 1.00

1l

—2.4596

1.4999
1.4827

Supporting Information

<

Me
Me

TfO

10 9 8 7 6 5 4 3 2 1 0 ppm
n =T (N (=1 oy -
o =[R2 e = e
- NS Rl o ©
o
] ©
© .
. T
[ o
~ —
I |
Current Data Parameters
NAME RB23N-20201028-1
2
1
F2 - Acquisition Parameters O
20201028
14,21
spect Me
S mm BABEO BE-
zgfhiggn
131072
coc13 Me
16 F
83235.11£
0.681196 F
0.7340032
s 2o TfO
6.50
298.0
1.00000000
0.03000000
0.00002000
1
CHANNEL f1
usec
dB
W
MHz
HANNEL £2
CPDPRG[2 waltzlé
NUC2 1H
PCPDZ 80.00 usec
PLZ 0 dB
A 15.00 dB
11.88122272 W
37571725 W
400.1316005 MHz
F2 - Processing parameters
sI 65536
SF 376.4983660 MHz
WDW EM
8B o
LB 0.30 Hz
GB o
BC 1.00
T T T T T T T T T T T
0 20 -40 -60 -80 -100 -120 -140 -160 -180 200 ppm
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Supporting Information

o~ ~ ™M ANOMAnYMmodToN
= w NN TTOoOHTNOOORWO — O w ) oo
. . Mmoo o~ — 0
) O = ONWNN Ao IDW . .
(=3 jte e} TN N A A A [l et el = o~
— — L B B e e I B R B B B | ~ -~ =- — — Current Data Parameters
NAME AB23N-20201028-1
RS VAV RN \/ R
PROCNO 1
F2 - Acquisition Parameters
Date_ 20201028
Tim 14.28
INSTRUM spect
PROBHD 5 mm PABEO BE-
O jTS11.PRCJ: 2gpg30
Me SOLVENT Luréz
E 24038,'—16% Hz
DRES _'3._365“:98 Hz
Me ig "h“;ﬁf sec
F DW 20.800 usec
DE §.50 usec
o1 1.00003000 sec
TfO 11 0.03000000 sec
TDO 1
CHANNEL f1
3.50 usec
-2.00 dF
EL1W 58.52175522 W
SFOl 100.6228258
======== CHANNEL fZ ==
CPDPRG[2
N
0 dB §
15.00 dB
11.88122272 W
0.37571725 W
0.37571725 W
400.1316005 MHz
SI 2768
SF 100.6127725 MHz
WDW EM
5sB 0
LE 1.00 Hz
GB 0
BC 1.40
memmmmm
i I i I ! I ' I ' I I I I I I I
200 180 160 140 120 100 80 60 40 20 0 ppm
CMS0-14042021-f1 1189 (19.708) TOF MS El+
100- 390.0543 o 1.02e3
Me
F O O Me
e 380.0465 THo
391.0596
392.0561
o 388.3065 2887740 380.3695 389.5676 390.3309 3904859 ‘ 391 .4013 391.785z ‘ 592.27}5
* T T * T ; T m/z
389 390 391 392
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Supporting Information

_~1.5807
-1.5636

OTf

Current Data Parameters

NAME gl37-1-20211008-1
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date_ 20211008
Time 16.38
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
D 16384 O O
SOLVENT CcDC13
NS 16
D§ 2
SWH 8012.820 Hz
FIDRES 0.489064 Hz
aQ 1.0223616 sec
RG 71. Me
DwW 62.400 usec F
DE 6.50 usec
TE 295.4 K
D1 1.00000000 sec
TDO 1

CHANNEL f1
NUC1 1H
Pl 14.70 usec
PL1 0 dB
PL1W 11.88122272 W
SFO1 400.1336012 MHz
F2 - Processing parameters
ST 32768
SF 400.1300094 MHz
WDW EM
SSB 0
1B 0.30 Hz
GB 0
PC 1.00

J‘JJ

I
10 9 8 7 6 5 4 3 2 1 0 ppm

RN o ©
||| |® °. ]
e P R | - ]

=1 JEOL
=
] Filename = g137-1-CDC13-19F _si
k| Author = Delta
= OTf Experiment = single_pulse. jxp
= Sample_Id = g137-1-CDC13-19F
] Solvent = CHLOROFORM-D
q Actual_Start_Time = 18-0CT-2021 11:45:2
1 Revision Time = 18=-0CT=-2021 11:38:1]
| Comment. = single_pulse
® ] Data_Format = 1D COMPLEX
3 Dim_Size = 13107
] X_Domain = Fluorinel9
| Dim_Title = Fluorinel9
< Dim_Units = [ppm]
~ Dimensions =X
] Spectrometer = JNM-ECZ500R/S1
] O O Field Strength = 11.62926421[T] (500
-1 X_Acq Duration = 68.15744[ms]
< X_Domain = Fluorinel9
] X_Freq = 465.88941346 [MHz]
X_Offset = -100[ppm]
] X_Points = 16384
] X_Prescans -
<7 Me X_Resolution = 14.67191256[Hz]
i X_Sweep = 240.38461538 [kHz]
q F X_Sweep_Clipped = 192.30769231 [kHz]
] Irr_Domain = Fluorinel9
] Irr_Freq = 465.88941346 [MHz]
= Irr_Offset = 5[ppm]
< Tri_Domain = Fluorineld
3 Tri Freg = 465.88941346[MHz]
3 Tri_Offset = 5[ppm]
1 Blanking = 2[us]
-1 Clipped = FALSE
=7 Scans =16
3 Total_Scans =16
3 Relaxation_Delay = 5[s]
E| Recvr_Gain = 56
< = 460.0[dC]
i = 8.5[us]
] = 68.15744[ms]
3 = 45[deg]
] = 3.2[dB]
= ] = 4.25[us]
== = off
o 1 = off
1] 1 = 500
g 3 = FALSE
2 =0
g o4 ¥ = c:\Program Files\JE|
£ E r Initial Wait = 1[s]
B Phase = {0, S0, 270, 180, 1
T T T T T T T T T T T T T T T T T T T T T T T T Beocet Time il
200 0 200 400 600  -80.0  -100.0 -1200 -140.0 -160.0 -180.0  -200.0 |BIsEt-Tite L
Relaxation Delay Calc = 0[s]
Relaxation_Delay Temp = 5[s.
o - Repetition Time = 5.06815744[s]
: Z
g 2
X : parts per Million : Fluorinel9
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Supporting Information

K o CWArTMMIECETITNOHDIMI N W WO
© AN DOFIIIFTOTMMSOMN N O © O — O ® — o
.. J ™o w© ~ ™
~ < O AOEDANNN A HAOS O~ 100 - . -
oy Oy LOVUWOLTOOMMNENMOMOMMANNNA A A ~ -~ 0 ~ o c t Data P t.
— HAd A A A A A A A A A A A A -~~~ B — Current Data Parameters
NAME g137-1-20211008=1
| NS\ :
PROCNO 1
F2 - Acquisition Parameters
Date_ 20211008
OTf Time 16.39
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
65536
SOLVENT cpc13
NS 86
DS 2
SWH 24038.461 Hz
FIDRES 0.366798 Hz
20 1.3631488 sec
RG 144
bW 20.800 usec
O O DE 6.50 usec
TE 295.6 X
D1 1.00000000 sec
D11 0.03000000 sec
D0 1
======== CHANNEL fl ========
NUC1 13c
Me P1 9.50 usec
F PL1 -2.00 dB
PLIN 58.52175522 W
SFOL 100.6228298 MHz
======== CHANNEL f2 ========
CPDPRG[2 waltz16
NuC2 1H
pCPD2 80.00 usec
pL2 0 a8
PL12 15.00 dB
PL13 15.00 dB
PL2W 11.88122272 W
PL12W 0.37571725 W
PL13W 0.37571725 W
SFO2 400.1316005 MHz
F2 - Processing parameters
sI 32768
SF 100.6127740 MHz
WDW EM
5B 0
LB 1.00 Hz
GB 0
pC 1.40
T T T T T T T T T T T
200 180 160 140 120 100 80 60 40 20 0 ppm
x109 |+ Scan (rt: 0.130 min) appi-15102021-54.d Subtract
OTf
254
481.0727
2,
1.5
1]
0.5+
419.3151 447 3464
o 391.2842 Lo 4650783 | 4950881 536.1669
i PRyl VTTORIOTTY (PR [ [T e vivt L L L

380 390 400 410 420 430 440 450 460 470 480 490 500 510 520 530 540 550 560 570 580 580
Counts vs. Mass-to-Charge (m/z)
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Supporting Information

OO TOOMMNANOODNON T T ~rOMNOOMNMTODONMNTMHM O ™ 0 O
OO ITTrrrmrANONDOOTNHNOOMNMNMOOTOOTHNOOMNOML WO [N+ ]
ANANOSOMNLSTNOOOCOCOODOOMNMNOLNULITTAr—ONDOOOTNOM N O
TOORMNUNUAOAAANNNNANNANNNNAT T TO00OOO 19 n
BOBNNNNNNNNNNNNNRNNKNNRNNNRNNNNS S S S -

Current Data Parameters OTf
NAME 28888-20211008-1 O
EXPNO 1

PROCNO 1 F 3 C

F2 - Acquisition Parameters

Date_ 20211008
Time 16.46
INSTRUM spect Me
PROBHD 5 mm PABBO BB-
PULPROG zg30
TD 16384
SOLVENT cbci3
NS 16
DS 2
SWH 8012.820 Hz
FIDRES 0.489064 Hz
AQ 1.0223616 sec
RG 71.8
DW 62.400 usec
DE 6.50 usec
TE 295.5 K
D1 1.00000000 sec
TDO 1

= CHANNEL f1
NUCL 1H
Pl 14.70 usec
PL1 0 dB
PL1W 11.88122272 W
SFOL 400.1336012 MHz
F2 - Processing parameters
5T 32768
SF 400.1300094 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB ]
PC 1.00

~ -
o
(3]
.
w
N
-y
o

10 9 8 ppm

Olo(v|[o]|[a~ [=] (2] -
Q@R 2A|2SAR =] L] S
olololl«llwvla - - ™
<
E D
<
5] Filename = A888B-19F_19F-1-2.j|
= OTF | rutmer I
O Experiment = single_pulse.3jxp
Sample_Id = A888B-19F
Solvent = CHLOROFORM-D
Actual_Start_Time = 12-0CT-2021 12:16:1
S_ F3C Revision_Time = 12-0CT-2021 12:26:0)
Comment = single_pulse
Data_Format = 1D COMPLEX
M Dim_Size = 104858
e X_Domain = Fluorineld
=) Dim_Title = Fluorinel9
Z Dim_Units = [ppml
Dimensions =X
Spectrometer = JNM-ECZ500R/S1
Field Strength = 11.62926421[T] (500
X_Acq Duration = 0.56623104[s]
< X_Domain = Fluorineld
v X_Freq = 465.88941346 [MHz]
X_Offset = -100[ppm]
X_Points = 131072
X_Prescans =2
X_Resolution = 1.76606355[Hz]
X_Sweey = 231.48148148[kHz]
<= X_Sweep_Clipped = 185.18518519 [kiz]
= Irr_Domain = Fluorinel$
Irr_Freq = 465.88941346[MHz]
Irr Offset = 5[ppm]
Tri_Domain = Fluorinel9
Tri_Freq = 465.88941346 [MHz]
=) Tri_Offset = 5[ppm]
] Blanking = 2[us]
Clipped = FALSE
Scans =17
Total_Scans =17
Relaxation_Delay = 2[s]
<=1 Recvr_Gain =56
o = 22.2[dC]
= 8.5[us]
= 0.56623104[s]
= 45[deg]
= 3.2[dB]
o = 4.25[us]
= = off
= Off
o = 200
9 = FALSE
g =0
e | Experiment_Path = c:\Program Files\JE|
3 | Initial Wait = 1[s]
-191 = Phase = {0, so, 270, 180, 1
[ T T T T T T I T T Presat_Time = 218]
50.0 300 100 -100 -300 -500 -70.0 -900 -110.0 -130.0 -150.0 -170.0 -190.0 -210.0 Presat_Time_Flag = FALSE
Relaxation Delay Calec = 0[s]
| | Relaxation Delay Temp =
Repetition Time = 2.56623104[s]
E &
e oo
v
X : parts per Million : Fluorine19
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Supporting Information

N OMOAVT AOANNDO ANOOOSONNDW I O O
N OO ITMNMOLITITITNODOUMELIIIITTTNAOOONNO DO (o)} e} [Te)
N N N ot e, N N c MO Y ™~ - — Current Data Parameters
0OWACOITAAAANNNNNOOEOVOWOWWOWOWWFINNSO + + . . . s NME AB88B-20211008-1
OTITOMOMOOMONANNNNNNNNNNNNNNNNNNNN A SO~ n o pypNo >
YA A A A A A A A A A A A A A A A A A A A A A A A A A A A AT < o — BPROCNO 1
| | | | F2 - Acquisition Parameters
Date_ 20211008
Time 16.47
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG 2gpg30
OTf D 65536
() SOLVENT cDC13
NS 147
DS 2
F C SWH 24038.461 Hz
3 FIDRES 0.366798 Hz
A0 1.3631488 sec
RG 144
DW 20.800 usec
Me DE 6.50 usec
TE 295.6 K
Dl 1.00000000 sec
D11 0.03000000 sec
TDO 1
== CHANNEL fl ===
NUCL 13C
Pl 9.50 usec
PL1 -2.00 dB
PL1W 58.52175522 W
SFOL 100.6228298 MHz
== CHANNEL f2 ===
CPDPRG[2 waltz1l6
NUCZ 18
PCPD2 80.00 usec
pL2 0 ds
pL12 15.00 dB
PL13 15.00 dB
PL2W 11.88122272 W
PL12W 0.37571725 W
PL13W 0.37571725 W
sFOZ 400.1316005 MHz
F2 - Processing parameters
sI 32768
SF 100.6127725 MHz
WDW
ssB 0
LB 1.00 Hz
GB 0
BC 1.40
T T T T T T T T T T T
200 180 160 140 120 100 80 60 40 20 0 ppm

x10% |+ Scan (rt: 0.178 min) appi-15102021-55.d Subtract

534.1173
1.75+

15 0 O ot
125 CFs Bn
14 Me

075
0.5-
0.954 517.0027 5481320 569.1935586.2188
450 460 470 480 490 500 510 520 530 540 550 560 570 580 580 600 610 620 630 640
Counts vs. Mass-to-Charge (m/z)
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7.8903
7.8698
7.6522
7.6316
7.2598
7.2057
7.1851
7.1666
7.1597
7.1438
7.1392
7.0581
7.0536
7.0404
7.0359

e

Current Data Parameters

NAME 20201024-c£31
EXPNO

PROCNO 1

F2 - Acquisition Parameters
Date_ 20201024
Time 10.32
INSTRUM spect

PROBHD 5 mm FABBO BB-

zg30

D 32768
SOLVENT CDC13

NS 16

Ds 2

SWH 8012.820 Hz

FIDRES 0.244532 Hz

AQ 2.0447233 sec
RG 114

DW 62.400 usec
DE 6.50 usec
E 298.0 K
b1 1.00000000 sec
TDO 1

CHANNEL fl =

0 dB
11.88122272 W
400.1324008 MHz

Processing parameters
32768

400.1300096 MHz
EM

0.30 Hz

1.00

4.8043
4.7873
4.7702

/
AN

4.7533

Supporting Information

—2.4987
_-1.5309
™~1.5138

Me

Me

TfO

10 9 8 7

—-63.27

Current Data Parameters
NAME 20201024-cf31
2

EXPNO
PROCNO 1

FZ = Acquisition Parameters
20201024
10.34
spect
EFROI 5 mm FABEO BBE-
PULPROG zgfhiggn
131072
cpC13
16

D
SOLVENT

q
89285.711 Hz
0.681196 Hz
0.7340032 sec
912
5.600 usec
€.50 usec
298.1 K
1.00000000 sec
0.03000000 sec
0.00002000 sec
1

CHANNEL f1

14.20 usec

=3.00 dB
18.69428444 W
376.4607164 MHz

CHANNEL 2
waltzl6
1H

80.00 usec

15.00 dB
11.88122272 W
0.37571725 W
400.1316005 MHz

F2 - Processing parameters

s1 65536

SF 376.4383660 MHz
EM

LB 0.30 Hz

BC 1.00

—-=73.72

ppm

Me

Me

TfO

T
0 -20

-80

T
-100

255

T
-120

T T T T
140 -160 -180 200 ppm



™
~

198.88
148.98
142.59
134.83
134.50
134.17
133.85
128.72
128.25

oo
(A
—

EES

o]

Me

M
FsC ©

TfO

o~
[=}
—
[}
—

127.98
125.81
125.77

125.73
125.70

124.78

Supporting Information

122.07
120.25
120.20
117.02
77.31
T77.00
76.68
45.00

rent Data Parameters
20201024-c£31
3
1

—17.84
—12.63

F2 = Acquisition Parameters
20201024

298.5 K
1.00000000
0.03000000

1

= CHANNEL £2
waltz

1H
80.00
15.00

15.00
11.8812

400.1316005 MH=z

F? - Processing parameters

32768
100.6127703 MHz
EM

1.00 Hz

1.40

T T T T
200 180 160

\
100

140 120 80 60 40 20 0 ppm
CMSO-14042021-3 1165 (19.388) TOF MS El+
100+ 440.0529 o 94.2
Me
F1C ‘ O Me
= TfO
439.0411
441.0402
o 438 4577 430 3753 439-5791 4402198 4405100 440.7062 ‘ 4413238 419998 442.0088 I
L L miz
439 440 441 442
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Supporting Information

TOTNOODOMND N ™ W0 M [{=] N ©
OO OO0OO0OOoOLW ~NO AW [ < N~
STANROL O~ XD ™0 WO N~ @O <
QOO ANmm O®0® Nowowo « -
QONMNNMNNMNNMNMNOOO < T T T [3] - -
Current Data Parameters OTf
NAME gl37-5(0Me)=-20211007-1
EXPNO 1 O
PROCNO 1
F2 - Acquisition Parameters
Date_ 20211007 OMe
Time 14.29
INSTRUM spect
PROBHD 5 mm PABBO BB- Me
PULPROG 2930 FSC
TD 16384
SOLVENT CDC13
NS 1le
DS 2
SWH 8012.820 Hz
FIDRES 0.489064 Hz
AQ 1.0223616 sec
RG 71.8
DW 62.400 usec
DE 6.50 usec
TE 296.0 K
Dl 1.00000000 sec
TDO 1
CHANNEL f1
NUC1 1H
Pl 14.70 usec
PL1 0 dB
PL1W 11.88122272 W
SFO1 400.1336012 MHz
F2 - Processing parameters
S1 32768
SF 400.1300094 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
L s . L l _ML i |
I T I I T I I T I
10 9 8 7 6 5 4 3 2 1 0 ppm
(s} Q ~|| = (=] (=] o
] o o < o e
-l - oSl - o o
o] JEOL
o
(=} E Filename = gl37-45-19F_19F-1-2
- Author = Delta
-3 OTf Experiment = single_pulse.jxp
E Sample_Id = g137-45-19F
3 O Solvent = CHLOROFORM-D
= Actual_Start_Time = 12-0CT-2021 12:27:0
S3 Revision_Time = 12-0CT-2021 12:33:3
1 Comment = single_pulse
El OMe Data_Format = 1D COMPLEX
=4 Dim_Size = 104858
QE! X_Domain = Fluorineld
] Me Dim Title = Fluorinel9
1 F C Dim Units = [ppm]
=E 3 Dimensions =x
6 = s1
] Field Strength = 11.62926421[T] (500
3 X_Acq Duration = 0.56623104[s]
<=4 X_Domain = Fluorinel?
=3 X_Freq = 465.88941346[Miz]
3] X_Offset = -100[ppm]
3 X_Points = 131072
. X_Praescans =2
5 X_Resolution = 1.76606355[Hz]
El X_Sweep = 231.48148148 [kHz]
] X_Sweep_Clipped = 185.18518519 [kHz]
E| Irr_Domain = Fluorinel9
=E! = 465.88941346[MHz]
v = 5[ppm]
E = Fluorinel?
El = 465.88941346 [MHz]
] L = 5[ppm]
=4 Blanking = 2[us]
! Clipped = FALSE
3 Scans =16
] Total Scans =16
=4
Pl Relaxation Delay = 2[s]
3 Recvr_Gain = 56
1 Temp_Get = 22.2[dcC]
] X_90_wWidth = 8.5[us]
(= X_Acq Time = 0.56623104[s]
ol X_Angle = 45[deg]
X_Atn = 3.2([dB]
X_Pulse = 4.25[us]
o Irr_Mode = Off
= Tri_Mode = off
o 3 Dante_Loop = 200
2 ] Dante_Presat = FALSE
=] 3 Decimation_Rate =0
e 1 i _Path = c:\Program Files\JE|
3 < B Initial_Wait = 1[s]
R Phase = {0, 90, 270, 180, 1
[ T T T T T T TT] Bresat_Time = 2[s]
-20.0 -40.0 -60.0 -80.0  -100.0 -1200 -1400 -160.0 -180.0 -200.0 -220.0 |Presat_Time Flag = FALSE
Relaxation Delay Calc = 0[s]
’ ‘ Relaxation Delay Temp = 2[s]
Repetition_ Time = 2.56623104[s]
S o
a &
= &
L] o
v v

X : parts per Million : Fluorinel19
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Supporting Information

~ WMOOMO®PINNODLNNDNO ™
~ NCANE O ONONONOE~OONONNO A O © @™ O <
. e e . . .U mo e —~ © <
[se] ANOSE TN ONWODOONTNNO OSSN .. - . .
o TN NNNNNNNNNN A A ~ o el [l (o)) Current Data Parameters
— A A A A A A A A A A A A AAAA A A A O~~~ e} e — NAME g137-5-20211007-1
EXPNO 2
| k\l\‘k‘\‘\{\w//// \'/ | | PROCNO 1
F2 - Acquisition Parameters
Date_ 20211007
Time 14.31
OTf INSTRUM spect
PROBHD 5 mm PABBO BB-
O PULPROG 2gpg30
D 65536
SOLVENT cDCl3
NS 95
DS 2
OMe SWH 24038.461 Hz
FIDRES 0.366798 Hz
Me AQ 1.3631488 sec
RG 144
F3C DW 20.800 usec
DE 6.50 usec
TE 296.7 K
D1 1.00000000 sec
D11 0.03000000 sec
DO 1
CHANNEL f1
13C
9.50 usec
-2.00 dB
58.52175522 W
100.6228298 MHz
= == CHANNEL f2
CPDPRG([2 waltzl6
NUC2 1H
pceb2 80.00 usec
PL2 0 ds
PL12 15.00 dB
PL13 15.00 dB
pL2W 11.88122272 W
PL12W 0.37571725 W
PL13W 0.37571725 W
SFO2 400.1316005 MHz
F2 - Processing parameters
ST 32768
SF 100.6127718 MHz
WDW EM
ssB 0
LB 1.00 Hz
GB 0
pC 1.40
T T T T T T T T T T
200 180 160 140 120 100 80 60 40 20 0 ppm
x104 |+ Scan (rt: 0.152 min) appi-15102021-86.d Subtract
3.5
474.0802
34
OTf
(o]
2.54
OMe
2 Me
CFy
1.5+
14
05 471.0338 4770971
) 464 3582 | {
L | L | L L |

1 | | | 1 1 | | 1 1 | | | 1 1 | | | |
454 456 458 460 462 464 466 468 470 472 474 476 478 480 482 484 486 488 490

Counts vs. Mass-to-Charge (m/z)

258



7.2925
7.2717
7.2598
7.2521
7.2476
7.2423
7.2204
7.2153
7.1475
7.1436
7.1397
7.1262
7.1223
7.1183

M/M—‘

Supporting Information

o O 0 M-
@O~ D R
M= 0 e3gg
Qoo T9uw
o3 o3 o -

<
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o [ ] = w
m b ~ o
wn © by [=2]
@ @ @« n
Current Data Parameters ™ L] (] (]
NAME A8400-20210201-1 Me
EXPNO 1
PROCND 1 F
F2 - Acquisition Parameters COOtBu
Date_ 20210201
Time 15.50
INSTRUM spect.
PROEHD 5 mm PAEBO BE-
PULFROG zg30 TfO
™D 32768
cDCl13
16
2
Hz
Hz T T T T
sec
3.70 3.65 .60 ppm
usec © (3] -
B usec @ [Lr] =
297.4 K e 3 e
o < =
1.00000000 sec . . .
1 ‘|- 'l- ]
14.70 usec
0 ds
11.88122272 W
400.1324008 MHz
g parameters
32768
400.1300096 MHz
M
i
0.30 Hz
0
1.00
I T T T
1.50 145 1.40 ppm
s A o ,
T T T T T T | T | T T 1
10 9 8 7 6 5 3 2 1 0 ppm
(@fe ﬂ =
bt ! Q. =
oil = - wila
— N W0
o (SRS RS R
oo e s
.- 0~~~
™ ™ (SRS RS RS
Current Data Parameters [T [T 'T‘ 'T. T 'T‘
NAME 28400-20210201-1
EXPNO 2 \/ W
PROCNO 1
F2 - Bcquisition Parameters
Date_ 20210201 Me
Time 15.53
INSTRUM spect F
PROEHD 5 mm PABBO BE-
PULFROG zgfhiggn
w g9fhlgan COO1Bu
SOLVENT cpe13
NS 16
DS 4
SWH 89285.711 Hz TfO
FIDRES 0.681196 Hz
a0 0.7340032 sec
/G 912
DW 5.600 usec
DE 6.50 usec
TE 297.3 K
b1 1.00000000 sec
D1l 0.03000000 sec
b1z 0.00002000 sec
DO 1
= CHANNEL £1
14.20
-3.0
18.69428444 W
376.4607164 MHz
= CHANNEL £2
CPDPRG(Z waltz16
NUC: 1H
PCPDZ 80.00 usec
eLZ 0 dB
eL1Z 15.00 dB
PLZW 11.88122272 W
PLL2W 0.37571725 W
SFOZ 400.1316005 MHz
F2 - Processing parameters
ST 65536
SF 376.4983660 MHz
WDW EM
558 0
LB 0.30 Hz
GE 0
eC 1.00
T T T T T T T T T T T
0 -20 -40 -60 -80 -100 -120 =140 -160 -180 -200 ppm



Supporting Information

[Ty} [ Te I V= RN T e o ) e e
= WAL PO TOONNO WD - O W ™ wn @
. e Mmoo o o @ ™m
o AU e B Lo IV o BES S Ul o Bian B nu it e JNe] e e . . .
~ W T TN NN A A — o 1 - @
t Data Paramaters — Lo B M T e e B L B B B B B @w - - o™ —
Desktop f
3 |
PROCNO 1
F2 - Acquisition Parameters
Date_ 20210201
15.57
UM s
D 5 mm PABBO
PULPROG zg
TD 3
SOLVENT Me
res COOtBu
1
20.800 usec
§.50 usec TfO
297.8 K
1.00000000 sec
0.03000000 sec
1
PL1
PL1W 58.52175522 W
SFO1 100. 6228298 MHz
=== CHANNEL f2
CPDPRG [ 2 waltz
T T T T T T T T T T
200 180 160 140 120 100 80 60 40 20 ppm

x10 4 +APPI Scan (0.406-0.522 min, 8 Scans) Frag=150.0V cmso 21042021APPI-3.d Subtract (5)

6_
5.5
51 Me

390.0993

451 COOtBu

4 TO

3.5
3_

2.5
2_

[M+NH,]*

1.51

307.1332 331.2176 370.2385
323.1651 | | 347.1999 |
i

300 305 310 315 320 325 330 335 340 345 350 355 360 365 370 375 380 385 390 395 400 405
Counts vs. Mass-to-Charge {m/z)

0.5
o/ il
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7.5616
7.5580
7.5414
7.4601
7.4420
7.4226
7.4089

Current Data Parameters
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NAME AB41A-20210204-1
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters Me
Date_ 20210204
Time 10.47 F
INSTRUM spect
PROBHD 5 mm PABBO BB-— COOtBu
PULPROG zg30
™ 32768
SOLVENT CDC13
NS 16
Ds z
SWH B012.8B20 Hz
FIDRES 0.24453Z2 Hz
AQ 2.0447233 sec
RG 114
DW 62.400 usec
DE 6.50 usec
TE 293.5 K
D1 1.00000000 sec
peeli] 1
HANNEL f1
HUC1 18
Pl 14.70 usec
PL1 0 dB
PL1W 11.88122272 W
S5Fo1 400.1324008 MH=z
F2 - Processing parameters
SI 32768
SF 400.1300096 MHz
WOW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
(ki A 1 A
T I I l T I I ] T I I
10 9 8 6 5 4 3 2 1 0 ppm
Q0| = b=1 | O
S|ele = =2
il Ll ™l ®
™~
o
@
—
—
|
Current Data Parameters
NAME AB41A-20210204-1
EXENO 2
PROCNO 1
. eition ® Me
F2 - Acquisition Parameters
20210204
10.50 F
spect
5 mm PAESOPEE— COOtBu
2gfhiggn
131072
cpci3
NS 16
4
89285.711 Hz
0.681196 Hz
0.7340032 sec
2050
5.600 usec
.50 usec
T 233.6 K
D1 1.00000000 sec
D11 0.03000000 sec
D1z 0.00002000 sec
TDO 1
CHANNEL f1
14.20 usec
=3.00 dB
PLIW 18.69428444 W
5F01 376.4607164 MHz
CHANNEL f2
CPDPRG[2Z waltzl6
Nuc2 1H
PCPD2 80.00 usec
FLZ 0 dB
PL12 15.00 dB
BLZW 11.88122272 W
PL12W 0.37571725 W
SFOZ 400.1316005 MHz
F2 - Processing parameters
sI 65536
SF 376.43%83660 MHz
WDW EM
S55B o
LB 0.30 Hz
GB 0
BC 1.00
T T T T T T T T T T T
0 -20 -40 -60 -80 -100 -120 -140 -160 -180 -200 ppm
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Current Data Parameters N A A A A A A A A A o~~~ < o —
NAME AB41A-20210204-1
AN s e ——aRN g | |
PROCNO 1
Me
COOtBu
2
Dl 1.00000000 sec
D11 0.03000000 sec
TDO 1
= CHANNEL f
PL13W D:BF.: 1725 W
SFO2 400.1316005 MHz
rameters
& 32768
SF 100.6127729 MHz
WO EM
558 o
LB 1.0
GB o
BC 1.40
T T T T T T T T T T T
200 180 160 140 120 100 80 60 40 20 0 ppm
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£
N

Current Data Parameters
NAME A906-E4-20220104-1 OO Ord ~ OO OFTOTN®
EXPNO 1 TOND 9 0 [=2] QOO NT NN OD
PROCNO 1 ™™ 0 O < n TONOODDIO DN
MY a9naq R R ]
F2 - Acquisition Parameters NNNMNMN NN~ ~ MNNMNNMNNMNNMNN®OOO
Date_ 20220104 Me
Time 14.23
INSTRUM spect
PROBHD 5 mm PABBO BB- F
PULPROG zg30
TD 16384 COOtBu
SOLVENT CDC13
NS 16
DS 2
SWH 8012.820 Hz
FIDRES 0.489064 Hz
AQ 1.0223616 sec
RG 28.5 A
DW 62.400 usec MeO
DE 6.50 usec A
TE 294.2 K
DL 1.00000000 sec T T T T T T
TDO 1
75 7.4 7.3 7.2 7.1 7.0 ppm
CHANNEL f1
NUC1 1H
Pl 14.70 usec
PL1 0 dB
PL1W 11.88122272 W
SFO1 400.1336012 MHz
F2 - Processing parameters
ST 32768
SF 400.1300094 MHz
WDW
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
Jh L
T T T T T T T T I T T
10 9 8 7 6 5 4 3 2 1 0 ppm
~lolo vﬁ ™~ cﬁ ™|
c|eele o =2
ANl [elB o ™o
©
~
©
—
—
Current Data Parameters 1
NAME A906E3-19F
EXPNO 1 Me
PROCNO 1
F2 - Acquisition Parameters F.
Date_ 20220104
Time 10.03 COO1Bu
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgfhigqgn
™D 131072
SOLVENT C6D6
NS 16
DS 4
SWH 89285.711 Hz
FIDRES 0.681196 Hz MeO
AQ 0.7340032 sec
RG 2050
DW 5.600 usec
DE 6.50 usec
TE 295.3 K
D1 1.00000000 sec
D11 0.03000000 sec
D12 0.00002000 sec
TDO 1
== CHANNEL fl ==
NuC1 19F
Pl 14.20 usec
PL1 -3.00 dB
PLIW 18.69428444 W
SFOL 376.4607164 MHz
CHANNEL £2
CPDPRG(2 waltzl6
NUC2 1H
PCPD2 80.00 usec
PLZ 0 dB
PL12 5.00 dB
PL2W 11.88122272 W
PL12W 0.37571725 W
SFO2 400.1316005 MHz
F2 - Processing parameters
ST 65536
SF 376.4983660 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
FC 1.00
T T T T T T T T T T T
0 20 -40 -60 -80 -100 -120 -140 -160 -180 200 ppm
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NAME A906-E4-20220104-1
N N Y A
PROCNO 1
F2 = Acquisition Parameters
Date_ 20220104
Time 14.24
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
TD 65536 Me
SOLVENT CDC13
NS 47 F
DS 2
SWH 24038.461 Hz COOtBU
FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG 144
DW 20.800 usec
DE 6.50 usec
TE 294.4 K
D1 1.00000000 sec
D11l 0.03000000 sec
o 9 MeO
—==—==== CHANNEL f1 ========
NUC1 13C
Pl 9.50 usec
PL1 -2.00 dB
PL1W 58.52175522 W
SFO1 100.6228298 MHz
======== CHANNEL f2 ========
CPDPRG[2 waltzl6
NUC2 1H
PCPD2 80.00 usec
PL2 0 dB
PL12 15.00 dB
PL13 15.00 dB
PLZW 11.88122272 W
PL12W 0.37571725 W
PL13W 0.37571725 W
SFO2 400.1316005 MHz
F2 - Processing parameters
S1 32768
SF 100.6127777 MHz
WDW EM
SSB
LB
GB
PC
T T T T T T T T T T T
200 180 160 140 120 100 80 60 40 20 0 ppm
x108 |+ Scan (rt: 0.177 min) appi-05012021 $3-3.d Subtract
3.5
330.1627
Me
3 F
COOtBu
2.5+
24 O
MeO
1.5+
14 311.0988 320.2016 335.1293 348.1972 355.0703

Counts vs. Mass-to-Charge (m/z)
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Current Data Parameters
NAME A%06-E4-20220104-F
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters NMOS r~ © DO OO IO~
Date_ 20220104 OUOWONNOM @ 0 ONTOMT
Time 14.29 N==0 0% O TN VWOTMOANO
INSTRUM spect LWL MmMo el
PROBHD 5 mm PABBO BB- NNMNMMNMNMNMN [ N NNMNNMMNMNM Me
PULPROG zg30
D 16384
SOLVENT €DC13 F.
NS 16
DS 2 COO1Bu
SWH 8012.820 Hz
FIDRES 0.489064 Hz
AQ 1.0223616 sec
RG 28.5
DW 62.400 usec
DE 6.50 usec
I I T T T
7.5 74 7.3 7.2 ppm
PL1W 11.88122272 W
SFO1 400.1336012 MHz
F2 - Processing parameters
51 32768
SF 400.1300096 MHz
WDW EM
S5SB 0
1B 0.30 Hz
GB 0
PC 1.00
I LM .
T T T T I T T T I T T
10 9 8 7 6 5 4 3 2 1 0 ppm
™[0 =) F’ ©
%|o|® S S|o
vl - ™o
o ™
O~
Current Data Paramet =+
AM S06-E4— —
NAME AS06-E4 oo
! [
F2 - Acquisition Parameters \ (
20220104
10.05
spect F
S mm PABBO BB
PULPROG zgfhiggn COO1Bu
TD 131072
VENT
295.3
1.00000000
0.030000
0.000
F2 - Processing paral
sI €5
SF 376.49836
WDW
S8B 0
LB
GB [
EC 1.00
|
T T T T T T T T T T T T T T T T T T T T T
0 -20 -40 -60 -80 -100 -120 -140 -160 -180 -200 ppm
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NAME A906-E4-20220104-F
EXPNO 2
PROCNO 1
F2 - Acquisition Parameters
Date_ 20220104
Time 14.31
INSTRUM spect Me
PROBHD 5 mm PABBO BB-
PULPROG 2gpg30
65536 F
SOLVENT CDC13
50 1 COO1Bu
DS 2
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG 144
D 20.800 usec
DE 6.50 usec
TE 294.6 K F
D1 1.00000000 sec
D1l 0.03000000 sec
TDO 1
= CHANNEL f1 =
13C
9.50 usec
-2.00 a8
58.52175522 W
100.6228298 MHz
= = CHANNEL f2 =
CPDPRG[2 waltzlé
NUC2 18
PCPD2 80.00 usec
PL2 0 dB
PL12 15.00 dB
PL13 15.00 dB
PL2W 11.88122272 W
PL12W 0.37571725 W
PL13W 0.37571725 W
SFO2 400.1316005 MHz
F2 - Processing parameters
SI 32768
SE 100.6127755 MHz
WDwW EM
SSB 0
1.00 Hz
T T T | T T T T T T T
200 180 160 140 120 100 80 60 40 20 0 ppm
x104 |+ Scan (it 0.177 min) appi-05012021 S4-3.d Subtract
6_
5 318.1420 Me
F
COOtBu
4
3
F
2,
319.1463
1,
0, e . . . ! s .
T T T T T T [ T T T T T T T T T T
3145 315 3155 316 3165 317 3175 318 3185 319 3195 320 3205 321 3215 322 3225
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Current Data Parameters
NAME AB41F-20210223-1
EXPNO 1
Me PROCNO 1
F2 - Acquisition
F Date_ 20
COOH Time
INSTRUM
PROBHD 5 mm PABBO BB-
PULPROG 2g30
32768
SOLVENT CDC13
NS 18
Ds 2
SWH 8012.820 Hz
FIDRES 0.244532 Hz
a0 2.0447233 sec
RG 80.6
oW 62.400 usec
DE €.50 usec
TE 295.0 K
D1 1.00000000 sec
TDO 1
F2 - Processing parameters
SI B
SF 400.1300096 MHz
WoW EM
SSB o
LB 0.30 Hz
GB o
PC 1.00
wl
T T T T T T T T T T T 1
10 9 8 7 6 5 4 3 2 1 0 ppm
N = i=1 ©
L k=10 =] @
e - o
—
=
[
—
Current Data Parameters —
HAME AB41F-20210223-1 |
EXPNO 2
PROCNO 1
F2 = Acquisition Parameters
Date_ 20210223 Me
Time 15.34
INSTRUM spect F
PROBHD 5 mm PABBO BE-
PULPROG zgfhiggn COOH
D 131072
SOLVENT CDC13
NS 16
Ds 4
SWH 89285.711 Hz
FIDRES 0.6811%96 Hz
RO 0.7240032 sec
RG 2050
DW 5.600 usec
DE 6.50 usec
TE 295.1 K
1 1.00000000 sec
0.03000000 sec
0.00002000 sec
1
CHANNEL f1
NUC1 19F
Pl 14.20 usec
PL1 -3.00 dB
PL1W 18.69428444 W
SFO1 376.4607164 MHz
CHANNEL f2
CPDPRG([2 waltzlé
Nuc2 1H
PCPD2 80.00 usec
PL2 0 dB
PL12 15.00 dB
PL2W 11.88122272 W
PL12W 0.37571725 W
5F02 400.1316005 MHz
F2 - Processing parameters
sI 65536
SF 376.4983660 MHz
WDW EM
55B 0
LB 0.30 Hz
GB 4]
PC 1.00
T I T T T I T T T T I
0 -20 -40 -60 -80 -100 -120 -140 -160 -180 -200 ppm
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— oA A A A A e -~~~ = ™ Current Data Parameters
NAI AB41F=20210223~1
3
1
F2 yjuisition Parameters
a 20210223
Me 15.36
spect
PROBHD 5 mm PABBO BB-
F PULPROG 2gpg30
COOH 0 65536
S T Ccbcl3
SWH
FIDRES
285.2
1.00000000
0.03000000
1
77777777 CHANNEL f1 s=sss===
NUC1 3cC
Pl
PL1
PL1W .
SFO1 100.6228298
= CHANNEL £2
Gl2 waltz
NuC2
PCPD2 80.00
PLZ 0 ds
PL12 15.00 dB8
PL13 15.00 dB
PL2W 1.88122272 W
PL12W 0.37571725 W
PL13W D0.37571725 W
SFo2 400.1316005 MHz
2 = Processing parameters
32768
100.6127755 MHz
1.00 H=z
.40
T T T T T T T T T
200 180 160 140 120 100 80 40 20 0
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Current Data Parameters

NAME A906-G3-20220107
EXPNO 1
PROCNO 1
anNgQYe 2 NP®O9 85D £7 - hequisition Parameters
OW DN Te] O ™ D N 0N~ Date_ 20220107
SIIT 000 N rErEmrn 9099 Time 5.43
MNNNMNNMNNDNMN N~ NNMNNMNNMNMN 0 oo INSTRUM spect
PROBHD 5 mm PABBO BB-
N T NP NI
D 16384
SOLVENT cDpel3
NS 16
DS 2
SWH 8012.820 Hz
FIDRES 0.489064 Hz
AQ 1.0223616 sec
RG 144
DW 62.400 usec
DE 6.50 usec
TE 298.0 K
D1 1.00000000 sec
TDO 1
= CHANNEL f1 =
T T T T T T 10
7.5 7.4 7.3 7.2 74 ppm 14.70 usec
0 daB
Me 11.88122272 W
SFO1 400.1336012 MHz
F F2 - Processing parameters
COOH sI 32768
SF 400.1300094 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
MeO I
T T T T | T T T T T T T 1
10 9 8 7 6 5 4 3 2 1 0 ppm

o™
uw
o
—
—
|
Me
F
COOH
MeO
F2 - Processing param
¢ 1.00
] e
I T T T I T I T T T I
0 -20 -40 -60 -80 -100 -120 -140 =160 -180 =200 ppm
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Current Data Parameters
NAME A306-G3-20220107 | \\l '/ \’/ | ‘ |
EXPNO 2
PROCNG 1
F2 - Acquisition Parameters
Date_ 20220107
Time 9.45
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG 2gpg30 Me
oS 65536
SOLVENT €DC13 F
NS 93
55 2 COOH
swH 24038.461 Hz
FIDRES 0.366798 Hz
A0 1.3631488 sec
RG 144
DW 20.800 usec
DE 6.50 usec
IE 298.3 K
D1 1.00000000 sec
D11 003000000 sec MeO
D0 1
== CHANNEL f1 ===
13C
9.50 usec
-2.00 dB
58.52175522 W
100.6228298 MHz
== CHANNEL f2 ===
waltz16
1
80.00 usec
0 dB
15.00 dB
15.00 dB
11.88122272 W
0.37571725 W
0.37571725 W
200.1316005 MHz
F2 - Processing parameters
s1 32768
SF 100.6127725 MHz
WDW EM
558 0
LB
GB
pC
T T T T T T T T T T T
200 180 160 140 120 100 80 60 40 20 0 ppm
x104 |+ Scan (it: 0.172 min) appi-05012021 $5-3.d Subtract
Me
24 274.1001 F
: O COOH
1.5 O
MeO
1,
2751047
0.51
B il | L [ | '

] [ [ [ [ [ - ] ] [ [ ! [} ! ] | ] ] | | | ]
27222724 27262728 273 27322734 27362738 274 27422744 27462748 275 2752 275427562758 276 2762

Counts vs. Mass-to-Charge (m/z)
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L A T A o o o R R A L R L L L L mMmmaon - -
Me
DWON T — © O SQANMEC ML OO
C838R 8% 838RBELIT F
-
Guerent Data Pezarsters LRIIT ®as Nrerermees=w COOCH
EXPNO 1 MNMNNMNMMN N~~~ MNMNMMMMMMNMN
: W T TSRS o
F2 - Acquisition Parameters
Date_ 20220105
Time 16.18
INSTRUM spect F =
PROBHD 5 mm PABEO BB=
PULPROG zg30
D 16384
SOLVENT CDC13
NS 16
Ds 2
SWH 8012.820 Hz
FIDRES 0.489064 Hz
AQ 1.0223616 sec
RG 71.8
DW 62.400 usec T T T T T
DE 6.50 usec
s b5 s 7.5 7.4 7.3 7.2 ppm
D1 1.00000000 sec
TDO 1
= CHANNEL f1
NUC1 1H
Pl 14.70 usec
PL1 0 dB
PL1W 11.88122272 W
SFO1 400.1336012 MHz
F2 - Processing parameters
S1 32768
SF 400.1300094 MHz
WDW EM
S8B 0
1B 0.30 Hz
GB 0
PC 1.00
! 1
T T I I T T I T T I I 1
10 9 8 7 6 5 4 3 2 1 0 ppm
[ell=d1"s] o <
o2 Q Q
e - ©
9
O
-
—
Current Data Parameters —
NAME A906-G-F-1 L Me
EXPNO 1
PROCNO 1 F
F2 - Acquisition Parameters
Date_ 20220105 COOH
Time 13.55
INSTRUM spect
PROBHD 5 mm PABBO BB=
PULPROG -qfh).gcm
TD 2
SOLVENT
DS
SWH F
FIDRES
AQ
RG
DW
DE
TE 295.1
Dl 1.00000000
D11 0.03000000
D12 0.00002000
TDO 1
CHANNEL f1
19F
14.20 usec
=-3.00 dB
8.69428444 W
376.4607164 MHz
CHANNEL f£2
waltzl6
1H
80.00 usec
0 dB
15 CIU dB
W
W
400. 151&0()9 MHZ
F2 - Processing parameters
65536
376.4983660 MHz
EM
0
0.30 Hz
o
1.00
l
T T T T T T T T T T T
0 -20 -40 -60 -80 -100 -120 -140 -160 -180 -200 ppm
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Current Data Parameters 4 A A A A A~ A" AAcdd Ao o~~~ <t —
NAME A906-G-F-3
TRy TSN \// |
PROCNO 1
F2 = Acquisition Parameters
Date_ 20220105
Time 16.20
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30 Me
TD 65536
SOLVENT CDC13 F
NS 56
DS 2 COOH
SWH 24038.461 Hz
FIDRES 0.366798 Hz
aQ 1.3631488 sec
RG 203
DW 20.800 usec
DE 6.50 usec
TE 295.6 K
D1 1.00000000 sec F
D11 0.03000000 sec
TDO 1
= == CHANNEL f1l =
NUCL 13c
P1 9.50 usec
PL1 -2.00 dB
PLIW 58.52175522 W
SFO1 100.6228298 MHz
== CHANNEL f2 =
CPDPRG[2 waltzlé
NUC2 1H
PCPD2 80.00 usec
PL2 0 dB
PL12 15.00 dB
PL13 15.00 dB
PL2W 11.88122272 W
PL12W 0.37571725 W
PL13W 0.37571725 W
SFO2 400.1316005 MHz
F2 - Processing parameters
ST 32768
SF 100.6127740 MHz
EM
I I I I I I I I T I I
200 180 160 140 120 100 80 60 40 20 0 ppm
x103 |- Scan (rt: 0.259 min) appi-05012021 S6-NEG.d Subtract
44
261.0727
3.5 Me
4 F
8 COOH
2.5+
2,
1.5 F
1,
0.5 ‘

260.2 260.3 2604 260.5 260.6 260.7 260.8 260.9 261 2611 261.2 261.3 2614 2615 2616 2617 2613 2619 262 2621
Counts vs. Mass-to-Charge {m/z)
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