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1. General considerations

Unless otherwise noted, all reagents were purchased from commercial suppliers
without purification. All Suzuki-Miyaura reactions were performed in Rotaflo®”
(England) resealable screw-cap Schlenk flasks (approx. 20 mL volume) in the
presence of Teflon-coated magnetic stir bar (4 mm X% 10 mm). Toluene,
tetrahydrofuran (THF) and dioxane were distilled from sodium and sodium
benzophenone ketyl under nitrogen.' Chlorodiphenylphosphine was distilled under
vacuum prior to use. Commercially available aryl chlorides (liquid form only) were
purified by passing through a short plug (0.5 cm width x 4 cm height) of neutral
alumina. Most commercially available arylboronic acids were used as received.
Some arylboronic acids may require further recrystallization depending on the
received conditions. New bottle of n-butyllithium was used (Note: since the
concentration of n-BuLi from old bottle may vary, we recommend performing a
titration prior to use). Pd(OAc), and Pd,(dba); were purchased from Strem
Chemical. K;PO4 was purchased from Fluka. 4-Chloro-3,5-dimethylanisole2 and
2-methoxynaphthalen-1-ylboronic acid® were synthesized according to the literature
methods. Thin layer chromatography was performed on Merck precoated silica gel
60 Fjs4 plates. Silica gel (Merck, 70-230 and 230-400 mesh) was used for column
chromatography. Melting points were recorded on an uncorrected Biichi Melting
Point B-545 instrument. 'H NMR spectra were recorded on a Bruker (400 MHz) or
Varian (400 MHz or 500 MHz) spectrometer. Spectra were referenced internally to
the residual proton resonance in CDCl; (8 7.26 ppm), or with tetramethylsilane (TMS,
0 0.00 ppm) as the internal standard. Chemical shifts (6) were reported as part per

million (ppm) in & scale downfield from TMS. '*C NMR spectra were referenced to
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CDCl; (8 77.0 ppm, the middle peak). *'P NMR spectra were referenced to 85%
H3;PO, externally. Coupling constants (J) were reported in Hertz (Hz). Mass
spectra (EI-MS and ES-MS) were recorded on a HP 5989B Mass Spectrometer.
High-resolution mass spectra (HRMS) were obtained on a Briikker APEX 47e FT-ICR
mass spectrometer (ESIMS). GC-MS analyses were conducted on a HP 5973 GCD
system using a HPSMS column (30 m x 0.25 mm). The products described in GC
yield were accorded to the authentic samples/dodecane calibration standard from HP
6890 GC-FID system. All yields reported refer to the isolated yield of compounds.
Compounds described in the literature were characterized by comparison of their 'H,
and/or °C NMR spectra to the previously reported data. The procedures in this

section are representative, and thus the yields may differ from those reported in tables.
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2. Preparation of new carbazolyl phosphine ligands

H

N Cu-catalyzed ©\Br CIPR, ©\pR2
+ —_—

Br c-N bond coupling N N

Bf -0

9-(2-Bromophenyl)-9H-carbazole (1)*

General procedures for Cu-catalyzed C-N bond coupling: 9-Carbazole (8.35 g,
50 mmol), 1,2-dibromobenzene (12 mL, 100 mmol), copper(I) oxide (1.43 g, 10
mmol), N,N’-dimethylethylenediamine (2.15 mL, 20 mmol) and anhydrous potassium
phosphate (23.35 g, 110 mmol) were mixed in toluene (40 mL) and heated at 120 C
for 3 days.” After the completion of the reaction, the crude reaction mixtures were
poured into 1.0 M NH4OH,q) and then extracted with DCM. The organic phase was
separated and the aqueous layer was further extracted with DCM (2 x 200 mL). The
combined organic phases were concentrated under reduced pressure. The crude
product was purified by flash column chromatography on silica gel (230-400 mesh).
The desired product 9-(2-bromophenyl)-9H-carbazole was dried under vacuum (9.33
g, 58%) and formed as a white solid upon standing. Hexane:DCM = 30:1, R=0.25;
'H NMR (400 MHz, CDCl3) § 7.14 (d, J = 8.0 Hz, 2H), 7.35-7.56 (m, 7H), 7.91 (dd, J
= 8.0 Hz and 1 Hz, 1H), 8.23 (d, J = 7.6 Hz, 2H); °C NMR (100 MHz, CDCl3) &

110.1, 120.1, 120.4, 123.4, 123.9, 126.0, 128.9, 130.2, 131.2, 134.3, 136.8, 140.9; MS
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(EI) m/z (relative intensity) 321 (M", 100), 241 (80), 120 (40).

9-(2-(Dicyclohexylphosphino)phenyl)-9H-carbazole (2a)

©\P0y2
N

General procedures for synthesis of carbazolyl dialkylphosphine or
diarylphosphine: 9-(2-Bromophenyl)-9H-carbazole (3.21 g, 10 mmol) was
dissolved in freshly distilled THF (50 mL) at room temperature under a nitrogen
atmosphere. The solution was cooled to -78 ‘C using a dry ice/acetone bath.
Titrated n-BuLi (10.5 mmol) was added dropwise by syringe. After the reaction
mixture was stirred for 30 min at -78°C, chlorodicyclohexylphosphine (2.6 mL, 12
mmol) in THF (5 mL) was added. The reaction was allowed to warm to room
temperature and stirred overnight. Solvent was removed under reduced pressure.
After the solvent was removed under vacuum, the product was successively washed
with  MeOH.  The  product was then dried under  vacuum.
9-(2-(Dicyclohexylphosphino)phenyl)-9H-carbazole was obtained as a white solid
(3.2 g,73%). Melting point 186.3-186.8 °C; 'H NMR (400 MHz, CsDg) & 0.94-1.11
(m, 10H), 1.50-1.68 (m, 12H), 7.00-7.02 (m, 1H), 7.10-7.14 (m, 3H), 7.18-7.19 (m,
1H), 7.23 (t, J = 6.8 Hz, 2H), 7.35 (t, J = 6.8 Hz, 2H), 7.55 (d, J = 7.6 Hz, 1H), 8.07
(d, J = 8.0 Hz, 2H); >C NMR (100 MHz, C¢Dy) 8 26.3, 27.0, 27.1, 27.2, 29.6, 29.7,
30.1, 30.3, 33.9, 34.1, 110.7, 120.0, 120.3, 123.5, 125.3, 127.5, 127.8, 128.3, 130.0,
133.9, 137.9, 138.2, 142.6, 143.9, 144.1 (unresolved C-P couplings were observed);
3P NMR (162 MHz, CDCl3) & -14.44; IR (cm™) 3414.3, 3059.6, 3047.0, 3018.5,

2920.3, 2844.3, 2648.0, 2363.1, 2331.4, 1926.1, 1590.5, 1451.2, 1229.6, 745.1, 720.0;
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MS (EI) m/z (relative intensity) 438 (M, 100), 356 (40), 272 (100), 241 (20); HRMS:

caled. for C30H34sNPH ' 440.2507, found 440.2520.

9-(2-(Di-tert-butylphosphino)phenyl)-9H-carbazole (2b)

; “P'Bu,

N

The general synthetic procedures for synthesis of the carbazolyl
dialkylphosphine or diarylphosphine were followed.
9-(2-Bromophenyl)-9H-carbazole (3.21 g, 10 mmol) and di-tert-butylchlorophosphine
(2.6 mL, 12 mmol) were used to yield the desired product (1.9 g, 50%) as a white
solid. Melting point 153.0-153.6 C; '"H NMR (400 MHz, C¢Ds) & 0.99 (s, 9H),
1.02 (s, 9H), 6.95-6.98 (m, 1H), 7.06-7.14 (m, 4H), 7.21 (t, J = 6.8 Hz, 2H), 7.30 (t, J
= 6.8 Hz, 2H), 7.89 (d, J = 7.6 Hz, 1H), 8.05 (d, J = 8.0 Hz, 2H); *C NMR (100 MHz,
CsDs) 6 30.7, 30.8, 31.8, 32.1, 111.2, 119.5, 120.2, 123.5, 125.0, 125.9, 127.1, 127.6,
128.3, 130.5, 136.6, 138.8, 139.2, 142.7, 144.5, 144.8 (unresolved C-P couplings
were observed); *'P NMR (162 MHz, C¢D¢) & 17.79; IR (cm™) 3051.1, 2974.5,
2953.9, 2933.3, 2886.2, 2853.7, 1592.7, 1463.1, 1451.3, 1312.8, 1230.3, 747.1, 720.6;
MS (EI) m/z (relative intensity) 387 (M", 30), 330 (30), 274 (100), 241 (15); HRMS:

caled. for C,sH3oNPH ' 388.2194, found 388.2193.

9-(2-(Di-iso-propylphosphino)phenyl)-9H-carbazole (2c)
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The general synthetic procedures for synthesis of the carbazolyl
dialkylphosphine or diarylphosphine were followed.
9-(2-Bromophenyl)-9H-carbazole (3.21 g, 10 mmol) and
chlorodi-iso-propylphosphine (1.9 mL, 12 mmol) were used to yield the desired
product (1.4 g, 40%) as a white solid. Melting point 146.5-147.1 °C; "H NMR (400
MHz, CsDg) 6 0.76 (q, J = 7.6 Hz, 6H), 0.84 (dd, J = 7.2 Hz and 4.4 Hz, 6H),
1.68-1.71 (m, 2H), 6.97-7.00 (m, 1H), 7.06-7.13 (m, 3H), 7.13-7.17 (m, 1H), 7.22 (t, J
= 6.8 Hz, 2H), 7.32 (t, J = 6.8 Hz, 2H), 7.44 (d, J = 7.6 Hz, 1H), 8.07 (d, J = 8 Hz,
2H); *C NMR (100 MHz, CsDg) 5 19.5, 19.8, 24.0, 24.2, 110.7, 119.6, 120.2, 123.5,
125.0, 127.6, 127.8, 129.9, 130.5, 138.8, 139.2, 142.6, 143.8, 144.0 (unresolved C-P
couplings were observed); 3P NMR (162 MHz, C¢Dg) & -6.53; IR (cm™) 3054.1,
2953.9, 2921.5, 2892.0, 2859.6, 2358.8, 2332.3, 1625.2, 1589.8, 1469.0, 1448.4,
1312.8, 1230.3, 747.2, 723.6; MS (EI) m/z (relative intensity) 358 (M", 100), 272 (70),

241 (15); HRMS: calcd. for Co4H,NPH': 360.1881, found 360.1884.

9-(2-(Diethylphosphino)phenyl)-9H-carbazole (2d)

The general synthetic procedures for synthesis of the carbazolyl
dialkylphosphine or diarylphosphine were followed.
9-(2-Bromophenyl)-9H-carbazole (3.21 g, 10 mmol) and chlorodiethylphosphine (1.4
mL, 12 mmol) were used to yield the desired product (1.7 g, 52%) as a white solid.
Melting point 119.8-120.8 ‘C; 'H NMR (400 MHz, C¢Ds) & 0.65-0.72 (m, 6H),

1.16-1.31 (m, 4H), 6.93-6.96 (m, 1H), 7.08 (t, J = 7.6 Hz, 3H), 7.16-7.24 (m, 3H),

S7



Supplementary Material (ESI) for Chemical Communications

This journal is (c) The Royal Society of Chemistry 2011 Supporting Information

7.30 (t, J = 7.6 Hz, 2H), 7.39-7.41 (m, 1H), 8.06 (d, J = 8 Hz, 2H); '*C NMR (100
MHz, C¢D¢) 6 9.3, 9.4, 18.9, 19.1, 110.3, 119.7, 120.3, 123.5, 125.7, 127.6, 128.5,
129.8, 131.5, 140.5, 142.3 (unresolved C-P couplings were observed); 3P NMR (162
MHz, C¢Ds) & -28.23; IR (cm™) 3051.1, 2956.9, 2924.4, 2868.5, 2815.4, 1622.2,
1592.7, 1469.0, 1451.3, 1312.8, 1230.3, 747.2, 726.3; MS (EI) m/z (relative intensity)
330 (M", 100), 274 (50), 241 (15); HRMS: calcd. for C,,H,,NPH': 332.1568, found

332.1581.

9-(2-(Diphenylphosphino)phenyl)-9H-carbazole (2e)

The general synthetic procedures for synthesis of the carbazolyl
dialkylphosphine or diarylphosphine were followed.
9-(2-Bromophenyl)-9H-carbazole (3.21 g, 10 mmol) and chlorodiphenylphosphine
(2.2 mL, 12 mmol) were used to yield the desired product (2.9 g, 70%) as a white
solid. Melting point 137.9-138.8 ‘C; 'H NMR (400 MHz, C¢Ds) & 6.87-6.95 (m,
9H), 7.01 (d, J = 6.8 Hz, 2H), 7.11-7.16 (m, 4H), 7.17-7.22 (m, 4H), 7.33-7.40 (m,
1H), 8.00-8.02 (m, 2H); °C NMR (100 MHz, C¢Ds) & 110.4, 119.6, 120.1, 123.5,
125.5, 127.6, 128.3, 130.1, 133.8, 134.8, 136.6, 138.8, 140.5, 144.5, 141.8
(unresolved C-P couplings were observed); *'P NMR (162 MHz, C¢Dy) 6 -16.22; IR
(cm™) 3048.2, 1622.2, 1595.7, 1581.0, 1469.0, 1448.4, 1312.8, 1230.3, 744.2, 697.1;
MS (EI) m/z (relative intensity) 426 (M", 100), 272 (40), 241 (15); HRMS: calcd. for

C30H,oNPH': 428.1568, found 428.1574.
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3. Preparation of aryl chlorides

Synthesis of ethyl 2-chloro-3-methoxybenzoate

ethanol, conc. H,SO,
OH OEt
MeO reflux MeO

Cl O Cl O

2-Chloro-3methoxybenzoic acid (1.86 g, 10 mmol), absolute ethanol (50 mL)
and concentrated H,SO4 (0.5 mL) were mixed and refluxed for overnight.6 The
alcohol was removed under reduced pressure. Then, the mixture was poured into 1.0
M Na;COjuq and then extracted with diethyl ether. The organic phase was
separated and the aqueous layer was further extracted with diethyl ether (2 x 50 mL).
The combined organic phases were concentrated under reduced pressure. The crude
product was purified by flash column chromatography on silica gel (230-400 mesh).
The desired product ethyl 2-chloro-3-methoxybenzoate was dried under vacuum (1.39
g, 65%) and yielded a pale yellow liquid. Hexane:EA = 20:1, R=0.25; 'H NMR
(400 MHz, CDCls) 6 1.41 (t, J = 7.2 Hz, 3H), 3.93 (s, 3H), 4.41 (q, J = 7.2 Hz, 2H),
7.05 (dd, J=8.4 Hz and 1.2 Hz, 1H), 7.27 (t, J = 8 Hz, 1H), 7.33 (dd, J = 7.6 Hz and
1.6 Hz, 1H); *C NMR (100 MHz, CDCly) & 14.2, 56.5, 61.6, 114.4, 121.8, 122.2,
127.1, 132.7, 155.7, 166.1; MS (EI) m/z (relative intensity) 214 (M", 40), 186 (25),

169 (100); HRMS: calcd. for C1oH1105CINa’: 237.0294, found 237.0303.

Synthesis of 9-substituted-10-chloroanthracene
R

R
OOO ICI, MeCN OOO

Cl
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General procedures for the synthesis of 9-substituted-10-chloroanthracene:
9-Substituted-10-chloroanthracene (3 mmol) was dissolved in MeCN (100 mL).
After added ICl (4.5 mmol), the mixture was stirred at room temperature for 24 h.’
The reaction was quenched by bubbling acetylene gas. The solvent was removed
under reduced pressure. Then, the mixture was poured into 1.0 M Na;S;03(,q) and
then extracted with ether. The organic phase was separated and the aqueous layer
was further extracted with ether (2 x 50 mL). The combined organic phases were
concentrated under reduced pressure. The crude products were purified by flash
column chromatography on silica gel (230-400 mesh). The residue was dissolved by
minimal amount of DCM and recrystallized by methanol, and then washed with cold

methanol to afford the corresponding aryl chlorides.

10-Chloro-9-methylanthracene®
Me

Cl
Pure Hexane, R=0.65; yield=40%; yellow solid;'"H NMR (400 MHz, CDCl;) 6 3.06

(s, 3H), 7.52-7.62 (m, 4H), 8.29 (d, J = 9.2 Hz, 2H), 8.56 (d, J = 8.0 Hz, 2H); °C
NMR (100 MHz, CDCls) & 14.2, 125.0, 125.5, 126.3, 127.2, 128.5, 130.0, 130.6; MS

(EI) m/z (relative intensity) 226 (M", 100), 191 (50), 94 (25).

10-Chloro-9-phenylanthracene’
Ph

Cl
Pure Hexane, R=0.65; yield=40%; yellow solid; '"H NMR (400 MHz, CDCl3) &
7.38-7.43 (m, 4H), 7.56-7.62 (m, 5H), 7.68 (d, J = 8.8 Hz, 2H), 8.60 (d, J = 8.8 Hz,
S10
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2H); *C NMR (100 MHz, CDCls) & 124.9, 125.6, 126.6, 127.3, 127.7, 128.5, 128.6,
130.8, 131.3, 136.8, 138.4; MS (EI) m/z (relative intensity) 288 (M*, 100), 252 (70),

126 (35).
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4. General procedures for initial ligand and reaction condition

screenings

General procedures for Suzuki-Miyaura coupling of hindered aryl chlorides: A
stock solution of Pd(OAc), (2.2 mg, 0.01 mmol) with ligand (0.03 mmol) in freshly
distilled dioxane (50.0 mL) was initially prepared with continuous stirring at room
temperature. Phenylboronic acid (1.0 mg, as reducing agent) and magnetic stirrer bar
(4 mm x 10 mm) were charged to the Schlenk tube. Each tube was carefully
evacuated and backfilled with nitrogen (3 cycles). Stock solution of palladium
complex (1.0 mL), base (3.0 equiv.), 1-chloro-2,6-dimethylbenzene (1.0 mmol) and
0-tolylboronic acid (1.5 equiv.) were added to Schlenk tube. The liquid substrates
were added by a syringe. Further solvent was added up to final volume 3.0 mL.
This batch of Schlenk tubes was resealed and then placed into a preheated oil bath
(110 °C) and stirred for the time as indicated. The reactions were allowed to reach
room temperature. Diethylether (~15 mL), dodecane (227 pL, internal standard) and
water were added. The organic layer was subjected to GC analysis. The GC yield was

previously calibrated by authentic sample/dodecane calibration curve.

B(OH),  0.02% Pd-2 ‘ @\PRZ
/@\ Me base Me Me | N

Me Me —_— Me |

al solvent O

2a-2e
entry ligand2  base solvent yield %>
1 2a K;PO40H,0  dioxane 98 (95)°
2 2b K5PO4eH,O  dioxane 20

3 2C K5;PO4eH,0O dioxane 89

4 2d K5PO4eH,O  dioxane 11

5 2e K5PO4eH,0O dioxane 9

6 2a K,COs3 dioxane 17

7 2a K3POy4 dioxane 54
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2a Cs,CO;5 dioxane 3
2a KsPO4eH,O  THF 76
10 2a K3;PO4eH,O  toluene 65

®Reaction conditions: Pd(OAc), (0.02 mol %), ligand 2 (0.06 mol %), ArCl (1.0
mmol), ArB(OH); (1.5 mmol), PhB(OH);, (1 mg), base (3.0 mmol), solvent (3.0 mL)
were stirred for 24 h at 110 °C under nitrogen. PCalibrated GC yields were reported

using dodecane as the internal standard.  “Isolated yield in parenthesis.
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5. General procedures for Suzuki-Miyaura reaction of aryl

chlorides

General procedures for Suzuki-Miyaura coupling of hindered aryl chlorides: A
stock solution of Pd(OAc); (2.2 mg, 0.01 mmol) with ligand 2a (13.1 mg, 0.03 mmol)
in freshly distilled dioxane (5.0 to 50.0 mL) was initially prepared with continuous
stirring at room temperature. Phenylboronic acid (1.0 mg) and magnetic stirrer bar
(4 mm X 10 mm) were charged to Schlenk tube. Each tube was carefully evacuated
and backfilled with nitrogen (3 cycles). Stock solution of palladium complex (1.0
mL), hydrated potassium phosphate (3.0 mmol), aryl chlorides (1.0 mmol) and
arylboronic acid (1.5 mmol) were added to Schlenk tube. The liquid substrates were
added by a syringe. Further solvent was added up to final volume 3.0 mL. This
batch of Schlenk tubes was resealed and then placed into a preheated oil bath (110 °C)
and stirred for the time as indicated. The reactions were allowed to reach room
temperature. The reactions were quenched with water and diluted with diethylether.
After the completion of reaction was judged by GC or TLC analysis, the organic layer
was concentrated under reduced pressure. The crude product was purified by flash

column chromatography on silica gel (230-400 mesh) to afford the desired product.

General procedures for Suzuki-Miyaura coupling of hindered arylboronic acids:
A stock solution of Pd(OAc)2 (2.2 mg, 0.01 mmol) with ligand 2a (13.1 mg, 0.03
mmol) in freshly distilled dioxane (5.0 to 10.0 mL) was initially prepared with
continuous stirring at room temperature. Phenylboronic acid (1.0 mg) and magnetic
stirrer bar (4 mm % 10 mm) were charged to Schlenk tube. Each tube was carefully

evacuated and backfilled with nitrogen (3 cycles). Stock solution of palladium
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complex (1.0 mL), anhydrous potassium phosphate (3.0 mmol), aryl chlorides (1.0
mmol) and arylboronic acid (3.0 mmol) were added to Schlenk tube. The liquid
substrates were added by syringe. Further solvent was added up to final volume 3.0
mL. This batch of Schlenk tubes was resealed and then placed into a preheated oil
bath (110 °C) and stirred for the time as indicated. The reactions were allowed to
reach room temperature. The reactions were quenched with water and diluted with
diethylether. After the completion of reaction was judged by GC or TLC analysis,
the organic layer was concentrated under reduced pressure. The crude product was
purified by flash column chromatography on silica gel (230-400 mesh) to afford the

desired product.
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6. Palladium-Catalyzed Suzuki-Miyaura Coupling of
2,6-Disubstituted Arylboronic Acids (Table 4)?

entry ArCl Ar'B(OH), product Pd loading  %yield®

1 B(OH) O R=Me 01% 76
Me Me R
R
& Me O Me r-oMe 0206 83

won, L)
3¢ Me Me " " 01% 84
e ! e
“
| X B(OH), NG
4 _N  Me Me € 0.2% 81
Me Me Me
cl
— B(OH), Me— S
sd  Me S Me Me 0.2% 75
Me Me )
cl
6 B(OH), ‘ R=Me 02% 64
MeO OMe R
R MeO OMe
7 & O R=OMe 02% 58

B(OH),

OMe MeO I o
8 Meo/© OMe 0.2% 58
¢ 99

®Reaction conditions: ArCl (1.0 mmol), ArB(OH), (3.0 mmol), Pd(OAc), (mol % as
indicated), ligand (Pd/2a, 1:3), PhB(OH), (1 mg), K5;PO4 (3.0 mmol), dioxane (3.0
mL) were stirred for 24 h at 110 °C under nitrogen. PIsolated yields are reported.

v

9!
Cr

v

(%2}

v

‘Technical grade (85% purity) 1-chloronaphthalene was used. “Reaction at 120 °C.
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7. Characterization data of coupling products

2,2’ 6-Trimethylbiphenyl (Table 2, entry 1; Table 4, entry 1)°

Me l Me
O

Pure Hexane, R=0.6; colourless liquid; "H NMR (400 MHz, CDCls) & 1.96 (s, 6H),
1.99 (s, 3H), 7.02-7.04 (m, 1H), 7.11-7.13 (m, 2H), 7.16-7.20 (m, 1H), 7.25-7.30 (m,
3H); *C NMR (100 MHz, CDCl;) & 19.4, 20.3, 126.1, 126.9, 127.0, 127.2, 128.9,

130.0, 135.6, 135.9, 140.6, 141.1; MS (EI) m/z (relative intensity) 196 (M", 60), 181

(100), 165 (40).

2’-Ethyl-2,6-dimethylbiphenyl (Table 2, entry 2)*

Me l Me
RS

Pure Hexane, R=0.6; colourless liquid; "H NMR (400 MHz, CDCl3) 6 1.06 (t, J=17.6
Hz, 3H), 1.98 (s, 6H), 2.30 (q, J = 7.6 Hz, 2H), 7.01 (d, J= 7.6 Hz, 1H), 7.12 (d, J =
6.8 Hz, 2H), 7.17-7.21 (m, 1H), 7.24-7.28 (m, 1H), 7.30-7.37 (m, 2H); BC NMR (100

MHz, CDCl) 6 14.6, 20.6, 25.8, 126.0, 126.9, 127.2, 128.2, 129.1, 136.1, 140.0,

141.0, 141.5; MS (EI) m/z (relative intensity) 210 (M", 75), 195 (100), 165 (60).

S17



Supplementary Material (ESI) for Chemical Communications

This journal is (c) The Royal Society of Chemistry 2011 Supporting Information

2’-Methoxy-2,6-dimethylbiphenyl (Table 2, entry 3; Table 4, entry 2)*

Me ] Me
MeO O

Hexane:EA = 9:1, R=0.6; pale yellow liquid; '"H NMR (400 MHz, CDCl;) & 2.04 (s,
6H), 3.76 (s, 3H), 7.01 (d, J = 8.0 Hz, 1H), 7.03-7.07 (m, 2H), 7.13 (d, J = 7.2 Hz,
2H), 7.19 (dd, J = 8.8 Hz and 6.4 Hz, 1H), 7.34-7.39 (m, 1H); °C NMR (100 MHz,
CDCl3) & 20.6, 55.5, 111.0, 120.7, 127.1, 128.4, 129.5, 130.7, 136.6, 138.2, 156.5;

MS (EI) m/z (relative intensity) 212 (M", 100), 197 (40), 165 (40).

2,6-Dimethyl-2’-phenylbiphenyl (Table 2, entry 4)*2

Me l Me
Ph O

Pure Hexane, R=0.5; white solid; '"H NMR (400 MHz, CDCl3) 6 1.96 (s, 6H), 6.98 (d,
J = 7.6 Hz, 2H), 7.07-7.12 (m, 3H), 7.15-7.21 (m, 4H), 7.39-7.51 (m, 3H); C NMR
(100 MHz, CDCl3) & 20.8, 126.6, 127.0, 127.2, 127.4, 127.5, 127.6, 128.8, 130.2,

130.4, 136.1, 139.0, 140.8, 141.3; MS (EI) m/z (relative intensity) 258 (M", 100), 243

(60), 228 (40).

2’-fluoro-2,6-dimethylbiphenyl (Table 2, entry 5)*

Me l Me
D
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Pure Hexane, R#=0.6; white solid; '"H NMR (400 MHz, CDCl;) & 2.11 (s, 6H),
7.17-7.28 (m, 6H), 7.37-7.41 (m, 1H); *C NMR (100 MHz, CDCls) & 20.5, 115.6,
115.8, 124.2, 127.3, 127.8, 128.0, 190.0, 131.4, 135.3, 136.7, 158.4, 160.8; MS (EI)

m/z (relative intensity) 200 (M", 100), 185 (70), 165 (40).

1-(2,6-Dimethylphenyl)naphthalene (Table 2, entry 6; Table 4, entry 3)*

MelMe

Pure Hexane, R=0.5; white solid; '"H NMR (400 MHz, CDCl5) 6 1.97 (s, 6H), 7.23 (d,
J=17.2Hz, 2H), 7.32 (t, J = 6.8 Hz, 2H), 7.40 (d, J = 4.0 Hz, 2H) , 7.50-7.55 (m, 1H),
7.60 (t, J = 6.8 Hz, 1H), 7.91-7.97 (m, 2H); *C NMR (100 MHz, CDCl5) & 20.5,
125.4, 125.8, 126.1, 126.5, 127.2, 127.3, 127.4, 128.3, 131.8, 133.8, 137.1, 138.8,

139.7; MS (EI) m/z (relative intensity) 232 (M", 100), 217 (70), 202 (40).

4-Methoxy-2,2’,6-trimethylbiphenyl (Table 2, entry 7)

OMe

Me l Me
Mel

Hexane:EA = 50:1, R=0.4; orange solid; "H NMR (400 MHz, CDCls) 6 1.96 (s, 6H),
2.00 (s, 3H), 3.86 (s, 3H), 6.71 (s, 2H), 7.03-7.05 (m, 1H), 7.24-7.32 (m, 3H); Bc
NMR (100 MHz, CDCls) 6 19.5, 20.6, 55.1, 112.6, 126.0, 127.0, 129.6, 129.9, 133.7,

136.3, 137.3, 140.4, 158.3; MS (EI) m/z (relative intensity) 226 (M", 100), 211 (70),

196 (40); HRMS: calcd. for Ci16H150™: 226.1358, found 226.1364.
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6,6’-Dimethyl-2-nitrobiphenyl (Table 2, entry 8)*°

Me N02
Me !

Hexane:EA = 20:1, R=0.5; yellow solid; '"H NMR (400 MHz, CDCl3) 6 2.04 (s, 3H),
2.06 (s, 3H), 6.99 (d, J = 7.6 Hz, 1H), 7.20-7.24 (m, 1H), 7.28-7.30 (m, 2H), 7.40 (t, J
= 8.0 Hz, 1H), 7.50 (d, J = 8.0 Hz, 1H), 7.73 (d, J = 8.0 Hz, 1H); *C NMR (100 MHz,

CDCl) 6 19.6, 20.1, 121.2, 126.0, 127.8, 128.0, 128.2, 130.0, 133.8, 135.2, 135.7,

136.1, 139.3; MS (EI) m/z (relative intensity) 227 (M, 20), 197 (70), 180 (100).

2,3,4,5,6-Pentafluoro-2’-methyl biphenyl (Table 2, entry 9)*°

F
FlF
F F

T

Pure Hexane, R=0.7; pale yellow solid; 'H NMR (400 MHz, CDCl3) 6 2.19 (s, 3H),
7.19 (d, J = 7.6 Hz, 1H), 7.28-7.32 (m, 1H), 7.34-7.41 (m, 2H); *C NMR (100 MHz,
CDCl3) & 19.6, 115.4, 125.9, 126.0, 129.6, 130.5, 130.6, 136.4, 137.4, 138.9, 142.8,

145.3; MS (EI) m/z (relative intensity) 258 (M", 100), 237 (50), 219 (25).

3-Methoxy-2-(o-tolyl)benzonitrile (Table 2, entry 10)

MeO I CN
“C
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Hexane:EA = 20:1, R#=0.25; white solid; "H NMR (400 MHz, CDCl3) 6 2.12 (s, 3H),
3.78 (s, 3H), 7.19 (d, J = 8.0 Hz, 2H), 7.28-7.37 (m, 4H), 7.43 (t, J = 7.6 Hz, 1H); °C
NMR (100 MHz, CDCl3) & 19.6, 55.9, 114.4, 115.1, 117.8, 124.6, 125.8, 128.7, 129.2,
129.7, 130.1, 134.3, 134.7, 136.7, 151.1; MS (EI) m/z (relative intensity) 223 (M,

100), 208 (50), 180 (40); HRMS: calcd. for CysH;sNOH: 224.1075, found 224.1070.

Ethyl 2-o-tolyl-3-methoxybenzoate (Table 2, entry 11)

L on

Me O O
Hexane:EA = 20:1, R#=0.3; pale red solid; '"H NMR (400 MHz, CDCl3) 6 0.90 (t, J =
7 Hz, 3H), 2.10 (s, 3H), 3.75 (s, 3H), 3.97 (q, J = 6.8 Hz, 2H), 7.01 (d, J = 7.6 Hz,
1H), 7.10 (d, J = 8.0 Hz, 1H), 7.16-7.20 (m, 1H), 7.24-7.26 (m, 2H), 7.40 (t, J = 7.6
Hz, 1H), 7.48 (d, J = 7.6 Hz, 1H); °C NMR (100 MHz, CDCl3) § 13.5, 19.6, 55.9,
60.7, 113.6, 121.5, 125.1, 127.3, 128.4, 129.1, 130.8, 133.3, 136.9, 137.0, 157.0,

168.1; MS (EI) m/z (relative intensity) 270 (M", 70), 224 (100), 181 (40); HRMS:

caled. for C;7H 3s03Na': 293.1154, found 293.1163.

9-o-Tolylanthracene (Table 3, entry 1)*

“C

Pure Hexane, R=0.5; white solid; '"H NMR (400 MHz, CDCls) 6 1.88 (s, 3H), 7.28 (d,

J=7.2Hz, 1H), 7.33-7.42 (m, 3H), 7.44.7.49 (m, 4H), 7.52 (d, J = 7.2 Hz, 2H), 8.05

(d, J = 8.4 Hz, 2H), 8.51 (s, 1H); °C NMR (100 MHz, CDCl3) § 19.8, 125.1, 125.5,
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125.8, 126.4, 126.5, 127.9, 130.0, 131.2, 131.5, 136.4, 137.8, 138.2; MS (EI) m/z

(relative intensity) 268 (M", 100), 252 (35), 126 (20).

9-(2-Ethylphenyl)anthracene (Table 3, entry 2)'

Et E

Pure Hexane, R=0.5; white solid; 'H NMR (400 MHz, CDCl3) 6 0.87 (t, J = 7.4 Hz,
3H), 2.19 (q, J = 7.6 Hz, 2H), 7.24 (d, J = 7.6 Hz, 1H), 7.32-7.41 (m, 3H), 7.41-7.54
(m, 6H), 8.06 (d, J = 8.8 Hz, 2H), 8.51 (s, 1H); °C NMR (100 MHz, CDCls)  14.9,

26.3, 125.1, 125.3, 125.8, 126.4, 126.8, 128.1, 128.3, 128.4, 130.3, 131.4, 136.3,

137.6, 143.8; MS (EI) m/z (relative intensity) 282 (M, 100), 265 (40), 132 (15).

9-(2-Methoxyphenyl)anthracene (Table 3, entry 3)*°

MeO O

Hexane:EA = 20:1, R=0.5; white solid; '"H NMR (400 MHz, CDCls) 6 3.64 (s, 3H),
7.18-7.24 (m, 2H), 7.33 (d, J = 7.6 Hz, 1H), 7.37-7.41 (m, 2H), 7.49 (t, J = 8.0 Hz,
1H), 7.57 (d, J = 7.6 Hz, 1H), 7.69 (d, J = 7.2 Hz, 2H), 8.05 (d, J = 7.6 Hz, 2H), 8.08
(s, 1H); C NMR (100 MHz, CDCl3) & 55.7, 111.4, 120.8, 125.1, 125.3, 126.6, 126.8,
127.4,128.5, 129.4, 130.5, 131.5, 132.9, 133.8, 158.1; MS (EI) m/z (relative intensity)

284 (M*, 100), 268 (40), 119 (10).
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9-(2-Biphenyl)anthracene (Table 3, entry 4)%

Ph O

Pure Hexane, R~=0.3; yellow solid; '"H NMR (400 MHz, CDCls) 8 6.83-6.90 (m, 3H),
6.99-7.02 (m, 2H), 7.31-7.35 (m, 2H), 7.38-7.45 (m, 3H), 7.55-7.59 (m, 1H),
7.63-7.70 (m, 4H), 7.96 (d, J = 7.6 Hz, 2H), 8.38 (s, 1H); >*C NMR (100 MHz, CDCl3)
§ 124.9, 125.4, 126.5, 126.6, 126.9, 127.3, 127.4, 128.2, 128.4, 128.5, 130.3, 130.5,

131.2, 132.5, 136.2, 137.0, 141.2, 143.2; MS (EI) m/z (relative intensity) 330 (M,

100), 252 (40), 157 (15).

9-(1-Naphthalenyl)anthracene (Table 3, entry 5)*

Pure Hexane, R#=0.4; white solid; '"H NMR (400 MHz, CDCl3) 6 7.14 (d, J = 7.6 Hz,
1H), 7.21-7.31 (m, 3H), 7.46-7.53 (m, 5H), 7.57-7.59(m, 1H), 7.73 (t, J = 7.6 Hz, 1H),
8.04-8.15 (m, 4H), 8.63 (s, 1H); *C NMR (100 MHz, CDCl3) & 125.3, 125.6, 126.0,
126.3, 127.0, 128.2, 128.3, 128.5, 129.2, 131.1, 131.5, 133.6, 133.8, 135.0, 136.6; MS

(EI) m/z (relative intensity) 304 (M", 100), 150 (25), 138 (10).

9-0-Tolylacridine (Table 3, entry 6)%
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Me O
Hexane:EA = 9:1, R=0.4; pale yellow solid; '"H NMR (400 MHz, CDCls) & 1.87 (s,
3H), 7.23 (d, J = 7.4 Hz, 1H), 7.38-7.51 (m, 5H), 7.54 (d, J = 7.6 Hz, 2H), 7.78 (t, J =
8 Hz, 2H), 8.32 (d, J = 8.8 Hz, 2H); >C NMR (100 MHz, CDCl3) § 19.7, 118.7, 125.1,

125.8, 125.9, 126.6, 128.7, 129.5, 130.2, 135.5, 136.9, 148.6; MS (EI) m/z (relative

intensity) 269 (M", 100), 254 (30), 133 (10).

9-(2-Ethylphenyl)acridine (Table 3, entry 7)

Et O
Hexane:EA = 9:1, R=0.35; yellow solid; "H NMR (400 MHz, CDCl3) 6 0.86 (t, J =
7.6 Hz, 3H), 2.17 (q, J = 7.6 Hz, 2H), 7.21 (d, J = 7.6 Hz, 1H), 7.37-7.43 (m, 3H),
7.49-7.57 (m, 4H), 7.77 (t, J = 7.6 Hz, 2H), 8.30 (d, J = 8.8 Hz, 2H); *C NMR (100
MHz, CDCl;) & 15.0, 26.3, 125.5, 125.7, 125.8, 12.8, 128.5, 128.9, 129.5, 130.2,

130.4, 134.9, 143.0, 148.7; MS (EI) m/z (relative intensity) 283 (M, 100), 268 (80),

133 (20); HRMS: calcd. for C, H;7sNH": 284.1439, found 284.1452.

10-Methyl-9-o-tolylanthracene (Table 3, entry 8)

Me

Me ‘
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Pure Hexane, R=0.5; pale yellow solid; "H NMR (400 MHz, CDCl;) & 1.89 (s, 3H),
3.20 (s, 3H), 7.27 (d, J = 8 Hz, 1H), 7.34-7.42 (m, 3H), 7.45-7.48 (m, 2H), 7.51-7.56
(m, 4H), 8.38 (d, J = 8 Hz, 2H); °C NMR (100 MHz, CDCl;) & 14.2, 19.8, 124.9,
125.1, 125.9, 127.3, 127.8, 129.9, 130.0, 131.5, 135.0, 138.0, 138.7; MS (EI) m/z
(relative intensity) 282 (M', 100), 265 (35), 126 (20); HRMS: calcd. for CyHig'":

282.1409, found 282.1415.

10-Phenyl-9-o-tolylanthracene (Table 3, entry 9)*

Me :

Pure Hexane, Ri=0.4; pale yellow solid; 'H NMR (400 MHz, CDCIs) 6 1.96 (s, 3H),
7.33-7.37 (m, 5H), 7.42-7.45 (m, 1H), 7.49-7.64 (m, 9H), 7.72-7.74 (m, 2H); “C
NMR (100 MHz, CDCls) & 19.9, 125.1, 125.2, 125.9, 126.7, 127.1, 127.5, 127.9,

128.4, 129.7, 130.0, 130.1, 131.4, 136.5, 138.0, 138.5, 139.1; MS (EI) m/z (relative

intensity) 344.1 (M, 100), 265.1 (25), 163 (15).

9-o-Tolylanthracene-10-carbaldehyde (Table 3, entry 10)

CHO

“C

Hexane:EA = 20:1, R=0.4; yellow solid; "H NMR (400 MHz, CDCl3) 6 1.68 (s, 3H),

7.00-7.03 (m, 3H), 7.17-7.19 (m, 2H), 7.22-7.26 (m, 3H), 7.58 (d, J = 8.8 Hz, 2H),
25
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8.94 (d, J = 8.8 Hz, 2H), 11.32 (s, 1H); *C NMR (100 MHz, CDCls) & 19.7, 123.7,
125.0, 125.8, 126.0, 127.6, 128.4, 128.7, 129.7, 130.2, 130.5, 131.8, 137.2, 137.7,
145.2, 193.4; MS (EI) m/z (relative intensity) 296 (M', 100), 252 (45), 126 (25);

HRMS: calcd. for CooH1gOH': 297.1279, found 297.1284.

2-(2,6-Dimethylphenyl)-3-methylpyridine (Table 4, entry 4)*

A

|
Me N

Me Me

Hexane:EA = 10:1, R=0.25; white solid; '"H NMR (400 MHz, CDCl3) 6 1.94 (s, 6H),
2.01 (s, 3H), 7.08 (d, J = 7.6 Hz, 2H), 7.15-7.19 (m, 2H), 7.58 (d, J = 7.6 Hz, 1H),
8.54 (d, J = 4.8 Hz, 1H); °C NMR (100 MHz, CDCl;) & 18.4, 19.6, 122.1, 127.5,
127.7, 131.7, 135.3, 137.6, 139.6, 147.3, 159.3; MS (EI) m/z (relative intensity) 197

(M*, 25), 182 (100), 167 (30).

2-(2,6-Dimethylphenyl)-3-methylthiophene (Table 4, entry 5)

Me— XS

Me Me

Pure Hexane, R=0.6; colourless liquid; "H NMR (400 MHz, CDCls) & 1.98 (s, 3H),
2.13 (s, 3H), 6.98 (d, J = 5.2 Hz, 1H), 7.14 (d, J = 7.6 Hz, 2H), 7.20-7.24 (m, 1H),
7.30 (d, J = 5.2 Hz, 1H); *C NMR (100 MHz, CDCl3) & 13.8, 20.5, 123.9, 127.2,
128.1, 129.6, 133.4, 133.9, 135.8, 138.8; MS (EI) m/z (relative intensity) 202 (M,

100), 187 (85), 172 (35); HRMS: calcd. for C;3H,4S™: 202.0816, found 202.0818,.
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2’,6’-Dimethoxy-2-methylbiphenyl (Table 4, entry 6)*

Me l
MeO ‘ OMe

Hexane:EA = 50:1, R=0.3; white solid; '"H NMR (400 MHz, CDCl3) 6 2.09 (s, 3H),
3.73 (s, 6H), 6.66 (d, J = 7.6 Hz, 2H), 7.14-7.17 (m, 1H), 7.24-7.34 (m, 4H); °C
NMR (100 MHz, CDCls) 6 19.7, 55.9, 104.0, 119.0, 125.2, 127.2, 128.7, 129.5, 130.8,
134.2, 137.4, 157.8; MS (EI) m/z (relative intensity) 228 (M", 100), 213 (25), 197

(40).

2,2’,6’-Trimethoxybiphenyl (Table 4, entry 7)*°

MeO l
MeO i OMe

Hexane:EA = 10:1, R=0.3; pale yellow solid; "H NMR (400 MHz, CDCl;) & 3.74 (s,
6H), 3.76 (s, 3H), 6.67 (d, J = 8.0 Hz, 2H), 7.00-7.05 (m, 2H), 7.20 (d, J = 7.6 Hz,
1H), 7.28-7.37 (m, 2H); *C NMR (100 MHz, CDCls) & 55.9, 56.1, 104.3, 111.3,
120.3, 123.6, 128.5, 128.7, 132.2, 157.5, 158.1; MS (EI) m/z (relative intensity) 244

(M", 100), 213 (20), 198 (25).

2-Methoxy-1-(2-methoxyphenyl)naphthalene (Table 4, entry 8)*
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MeO I
O ! OMe

Hexane:EA = 20:1, R=0.3; purple solid; '"H NMR (400 MHz, CDCls) & 3.71 (s, 3H),
3.86 (s, 3H), 7.08-7.13 (m, 2H), 7.23-7.26 (m, 1H), 7.32-7.36 (m, 2H), 7.38-7.43 (m,
2H), 7.43-7.47 (m, 1H), 7.82-7.85(m, 1H), 7.90 (d, J = 7.6 Hz, 1H); >C NMR (100
MHz, CDCl;) & 55.7, 57.0, 111.4, 114.2, 120.6, 123.4, 125.3, 125.4, 126.1, 127.9,
128.9, 129.1, 132.5, 133.7, 154.3, 157.8; MS (EI) m/z (relative intensity) 264 (M",

100), 249 (15), 218 (30).
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8. Preparation of Pd-2a complex

: cl
pcy, i) DCM, gently warm, 5.0 min K ,/(3' N
PACI,(CH4CN), + y2 ’ i P—pd” "\ D
N i) hexane a\\\u\"?dﬂ?
L

2a Pd-2a

Bis(acetonitrile)dichloropalladium(Il) (12.9 mg, 0.05 mmol) and 2a (22 mg, 0.05
mmol) were dissolved in freshly distilled dichloromethane (0.5 mL) under nitrogen at
room temperature. The yellow solution was warmed to 40 °C for 5 minutes.
Anhydrous hexane (1.0 mL) was slowly added and yellow single crystals were

obtained.

Full X-ray data (cif) were reported in Section 8.
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9. X-ray crystallographic data of Pd-2a complex

Table 1. Crystal data and structure refinement for Pd-2a complex (4 Oct 2010).

Identification code
Empirical formula
Formula weight
Temperature
Wavelength
Crystal system
Space group

Unit cell dimensions

Volume

Z

Density (calculated)
Absorption coefficient

F(000)

Crystal size

Theta range for data collection
Index ranges

Reflections collected
Independent reflections
Completeness to theta = 27.55°
Absorption correction

Max. and min. transmission
Refinement method

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

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

Largest diff. peak and hole

tsc9

[PACl(mu-C1)C3H34NP], .2(CH,Cly)

701.78

296(2) K

0.71073 A

Triclinic

P-1

a=11.7713(6) A o= 96.295(3)°.
b=11.8421(6) A B=106.772(3)°.
c=12.6198(6) A v=109.775(3)°.
1542.49(13) A3

2

1.511 Mg/m3

1.022 mm™!

716

0.40x 0.18 x 0.01 mm?

1.73 to 27.55°.

-15<=h<=15, -15<=k<=15, -16<=I<=16
32764

7059 [R(int) = 0.0864]

98.9 %

Semi-empirical from equivalents

0.9899 and 0.6853

Full-matrix least-squares on F?

7059 /4 /340

1.003

R1=0.0591, wR2 = 0.1454

R1=0.1051, wR2 =0.1706

0.860 and -0.755 e.A-3
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Table 2. Atomic coordinates ( x 10%) and equivalent isotropic displacement parameters (A2x 10%)

for tsc9. U(eq) is defined as one third of the trace of the orthogonalized Ul tensor.

X y z U(eq)
Pd(1) 5156(1) 6546(1) 5310(1) 40(1)
CI(1) 4421(1) 7762(1) 4239(1) 57(1)
Cl(2) 4120(1) 4775(1) 3709(1) 44(1)
P(1) 6113(1) 8207(1) 6757(1) 39(1)
N(1) 8325(2) 7904(3) 5979(3) 49(1)
c() 8439(3) 9148(4) 6300(3) 45(1)
C(2) 7445(3) 9407(3) 6530(3) 40(1)
C(3) 7543(3) 10609(4) 6644(3) 55(1)
C4) 8590(4) 11537(4) 6582(4) 63(1)
C(5) 9578(4) 11275(4) 6400(4) 66(1)
C(6) 9490(3) 10089(4) 6261(3) 58(1)
C(7) 7837(3) 7260(4) 4846(3) 49(1)
C(®) 8163(3) 6237(4) 4751(3) 55(1)
Cc) 7779(4) 5487(4) 3695(4) 69(1)
C(10) 7115(4) 5774(5) 2767(4) 75(2)
c(11) 6803(4) 6788(4) 2858(4) 64(1)
C(12) 7151(3) 7557(4) 3877(3) 57(1)
C(13) 9056(3) 7336(4) 6614(3) 52(1)
C(14) 8935(3) 6286(4) 5897(4) 61(1)
C(15) 9531(4) 5520(4) 6360(4) 79(2)
C(16) 10251(5) 5858(5) 7503(5) 97(2)
Cc(17) 10390(4) 6928(5) 8185(4) 90(2)
C(18) 9791(4) 7682(5) 7744(4) 68(1)
C(19) 6895(3) 7874(3) 8109(3) 43(1)
C(20) 7930(4) 8983(4) 9048(3) 58(1)
C(21) 8584(4) 8557(5) 10047(4) 71(2)
C(22) 7619(4) 7720(5) 10500(4) 78(2)
C(23) 6601(4) 6660(4) 9584(4) 72(1)
C(24) 5908(3) 7069(4) 8568(3) 53(1)
C(25) 4972(3) 8911(3) 6925(3) 45(1)
C(26) 5368(3) 9820(4) 8052(4) 56(1)
C(27) 4399(4) 10424(4) 7996(4) 70(1)
C(28) 3057(4) 9469(5) 7721(4) 77(2)
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C(29)
C(30)
Cc@31)
cl3)

Cl(4)

Cc@31)
Cl1(3)
Cl1(4))

2649(4)
3616(3)
7534(11)
8692(4)
6926(5)
6779(8)
8323(6)
6512(3)

8539(4)
7929(4)
13936(14)
13288(4)
13676(6)
13504(11)
14239(6)
13493(3)

6633(4)
6678(4)
8593(11)
8858(4)
9649(5)
8686(8)
8885(5)
9909(3)

Supporting Information

69(1)
54(1)
189(8)
134(1)
184(2)
91(3)
201(2)
105(1)
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Table 3.  Bond lengths [A] and angles [°] for tsc9.

Pd(1)-P(1) 2.2352(9)
Pd(1)-CI(1) 2.2904(11)
Pd(1)-C1(2)#1 2.3286(10)
Pd(1)-C1(2) 2.4257(9)
CI(2)-Pd(1)#1 2.3286(10)
P(1)-C(2) 1.843(3)
P(1)-C(19) 1.844(4)
P(1)-C(25) 1.852(4)
N(1)-C(7) 1.394(5)
N(1)-C(13) 1.397(5)
N(1)-C(1) 1.434(5)
C(1)-C(6) 1.375(5)
C(1)-C(2) 1.403(5)
C(2)-C(3) 1.376(6)
C(3)-C(4) 1.375(5)
C(3)-H(3A) 0.9300
C(4)-C(5) 1.373(6)
C(4)-H(4A) 0.9300
C(5)-C(6) 1.360(7)
C(5)-H(5A) 0.9300
C(6)-H(6A) 0.9300
C(7)-C(8) 1.393(6)
C(7)-C(12) 1.410(6)
C(8)-C(9) 1.375(6)
C(8)-C(14) 1.452(6)
C(9)-C(10) 1.355(7)
C(9)-H(9A) 0.9300
C(10)-C(11) 1.372(7)
C(10)-H(10A) 0.9300
C(11)-C(12) 1.356(6)
C(11)-H(11A) 0.9300
C(12)-H(12A) 0.9300
C(13)-C(18) 1.367(5)
C(13)-C(14) 1.395(6)
C(14)-C(15) 1.402(7)
C(15)-C(16) 1.378(7)
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C(15)-H(15A) 0.9300
C(16)-C(17) 1.382(8)
C(16)-H(16A) 0.9300
C(17)-C(18) 1.383(7)
C(17)-H(17A) 0.9300
C(18)-H(18A) 0.9300
C(19)-C(24) 1.535(5)
C(19)-C(20) 1.535(5)
C(19)-H(19A) 0.9800
C(20)-C(21) 1.510(6)
C(20)-H(20A) 0.9700
C(20)-H(20B) 0.9700
C(21)-C(22) 1.529(6)
C(21)-H(21A) 0.9700
C(21)-H(21B) 0.9700
C(22)-C(23) 1.487(6)
C(22)-H(22A) 0.9700
C(22)-H(22B) 0.9700
C(23)-C(24) 1.531(6)
C(23)-H(23A) 0.9700
C(23)-H(23B) 0.9700
C(24)-H(24A) 0.9700
C(24)-H(24B) 0.9700
C(25)-C(26) 1.530(5)
C(25)-C(30) 1.540(4)
C(25)-H(25A) 0.9800
C(26)-C(27) 1.528(6)
C(26)-H(26A) 0.9700
C(26)-H(26B) 0.9700
C(27)-C(28) 1.511(6)
C(27)-H(27A) 0.9700
C(27)-HQ27B) 0.9700
C(28)-C(29) 1.502(6)
C(28)-H(28A) 0.9700
C(28)-H(28B) 0.9700
C(29)-C(30) 1.533(6)
C(29)-H(29A) 0.9700
C(29)-H(29B) 0.9700
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C(30)-H(30A) 0.9700
C(30)-H(30B) 0.9700
C(31)-Cl(4) 1.696(13)
C(31)-CI(3) 1.750(13)
C(31)-H(31A) 0.9700
C(31)-H(31B) 0.9700
C(31)-CI(3") 1.656(10)
C(31)-CI(4") 1.662(10)
C(31)-H31C) 0.9700
C(31'-H(31D) 0.9700
P(1)-Pd(1)-Cl(1) 86.47(4)
P(1)-Pd(1)-CI(2)#1 96.99(3)
CI(1)-Pd(1)-CIQ2)#1 176.31(4)
P(1)-Pd(1)-C1(2) 178.64(4)
CI(1)-Pd(1)-CI(2) 92.31(3)
CI(2)#1-Pd(1)-C1(2) 84.21(3)
Pd(1)#1-CI(2)-Pd(1) 95.79(3)
C(2)-P(1)-C(19) 103.83(15)
C(2)-P(1)-C(25) 106.89(17)
C(19)-P(1)-C(25) 110.24(18)
C(2)-P(1)-Pd(1) 111.35(12)
C(19)-P(1)-Pd(1) 112.64(12)
C(25)-P(1)-Pd(1) 111.50(11)
C(7)-N(1)-C(13) 107.5(3)
C(7)-N(1)-C(1) 122.4(3)
C(13)-N(1)-C(1) 126.1(3)
C(6)-C(1)-C(2) 119.9(4)
C(6)-C(1)-N(1) 118.4(4)
C(2)-C(1)-N(1) 121.4(3)
C(3)-C(2)-C(1) 117.2(3)
C(3)-C(2)-P(1) 121.4(3)
C(1)-C(2)-P(1) 121.3(3)
C(4)-C(3)-C(2) 122.2(4)
C(4)-C(3)-H(3A) 118.9
C(2)-C(3)-H(3A) 118.9
C(5)-C(4)-C(3) 119.9(4)
C(5)-C(4)-H(4A) 120.1
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C(3)-C(4)-H(4A) 120.1
C(6)-C(5)-C(4) 119.0(4)
C(6)-C(5)-H(5A) 120.5
C(4)-C(5)-H(5A) 120.5
C(5)-C(6)-C(1) 121.8(4)
C(5)-C(6)-H(6A) 119.1
C(1)-C(6)-H(6A) 119.1
C(8)-C(7)-N(1) 110.4(4)
C(8)-C(7)-C(12) 121.2(4)
N(1)-C(7)-C(12) 128.3(4)
C(9)-C(8)-C(7) 119.3(4)
C(9)-C(8)-C(14) 135.3(4)
C(7)-C(8)-C(14) 105.3(4)
C(10)-C(9)-C(8) 119.3(5)
C(10)-C(9)-H(9A) 120.4
C(8)-C(9)-H(9A) 120.4
C(9)-C(10)-C(11) 121.5(4)
C(9)-C(10)-H(10A) 119.2
C(11)-C(10)-H(10A) 119.2
C(12)-C(11)-C(10) 121.8(4)
C(12)-C(11)-H(11A) 119.1
C(10)-C(11)-H(11A) 119.1
C(11)-C(12)-C(7) 116.9(5)
C(11)-C(12)-H(12A) 1215
C(7)-C(12)-H(12A) 121.5
C(18)-C(13)-C(14) 122.3(4)
C(18)-C(13)-N(1) 129.1(4)
C(14)-C(13)-N(1) 108.5(3)
C(13)-C(14)-C(15) 118.9(4)
C(13)-C(14)-C(8) 108.0(4)
C(15)-C(14)-C(8) 133.1(4)
C(16)-C(15)-C(14) 118.5(5)
C(16)-C(15)-H(15A) 120.7
C(14)-C(15)-H(15A) 120.7
C(15)-C(16)-C(17) 121.1(5)
C(15)-C(16)-H(16A) 119.4
C(17)-C(16)-H(16A) 119.4
C(16)-C(17)-C(18) 121.0(5)
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C(16)-C(17)-H(17A) 119.5
C(18)-C(17)-H(17A) 119.5
C(13)-C(18)-C(17) 118.0(5)
C(13)-C(18)-H(18A) 121.0
C(17)-C(18)-H(18A) 121.0
C(24)-C(19)-C(20) 110.8(3)
C(24)-C(19)-P(1) 112.0(2)
C(20)-C(19)-P(1) 116.7(3)
C(24)-C(19)-H(19A) 105.4
C(20)-C(19)-H(19A) 105.4
P(1)-C(19)-H(19A) 105.4
C(21)-C(20)-C(19) 110.5(4)
C(21)-C(20)-H(20A) 109.5
C(19)-C(20)-H(20A) 109.5
C(21)-C(20)-H(20B) 109.5
C(19)-C(20)-H(20B) 109.5
H(20A)-C(20)-H(20B) 108.1
C(20)-C(21)-C(22) 112.0(4)
C(20)-C(21)-H(21A) 109.2
C(22)-C(21)-H(21A) 109.2
C(20)-C(21)-H(21B) 109.2
C(22)-C(21)-H(21B) 109.2
H(21A)-C(21)-H(21B) 107.9
C(23)-C(22)-C(21) 111.5(4)
C(23)-C(22)-H(22A) 109.3
C(21)-C(22)-H(22A) 109.3
C(23)-C(22)-H(22B) 109.3
C(21)-C(22)-H(22B) 109.3
H(22A)-C(22)-H(22B) 108.0
C(22)-C(23)-C(24) 112.5(4)
C(22)-C(23)-H(23A) 109.1
C(24)-C(23)-H(23A) 109.1
C(22)-C(23)-H(23B) 109.1
C(24)-C(23)-H(23B) 109.1
H(23A)-C(23)-H(23B) 107.8
C(23)-C(24)-C(19) 109.6(3)
C(23)-C(24)-H(24A) 109.8
C(19)-C(24)-H(24A) 109.8
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C(23)-C(24)-H(24B) 109.8
C(19)-C(24)-H(24B) 109.8
H(24A)-C(24)-H(24B) 108.2
C(26)-C(25)-C(30) 108.8(3)
C(26)-C(25)-P(1) 117.3(2)
C(30)-C(25)-P(1) 111.9(3)
C(26)-C(25)-H(25A) 106.0
C(30)-C(25)-H(25A) 106.0
P(1)-C(25)-H(25A) 106.0
C(27)-C(26)-C(25) 110.4(3)
C(27)-C(26)-H(26A) 109.6
C(25)-C(26)-H(26A) 109.6
C(27)-C(26)-H(26B) 109.6
C(25)-C(26)-H(26B) 109.6
H(26A)-C(26)-H(26B) 108.1
C(28)-C(27)-C(26) 111.2(4)
C(28)-C(27)-HQ27A) 109.4
C(26)-C(27)-H(27A) 109.4
C(28)-C(27)-H(27B) 109.4
C(26)-C(27)-H(27B) 109.4
H(27A)-C(27)-H(27B) 108.0
C(29)-C(28)-C(27) 111.3(4)
C(29)-C(28)-H(28A) 109.4
C(27)-C(28)-H(28A) 109.4
C(29)-C(28)-H(28B) 109.4
C(27)-C(28)-H(28B) 109.4
H(28A)-C(28)-H(28B) 108.0
C(28)-C(29)-C(30) 111.2(3)
C(28)-C(29)-H(29A) 109.4
C(30)-C(29)-H(29A) 109.4
C(28)-C(29)-H(29B) 109.4
C(30)-C(29)-H(29B) 109.4
H(29A)-C(29)-H(29B) 108.0
C(29)-C(30)-C(25) 110.5(3)
C(29)-C(30)-H(30A) 109.6
C(25)-C(30)-H(30A) 109.6
C(29)-C(30)-H(30B) 109.6
C(25)-C(30)-H(30B) 109.6
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H(30A)-C(30)-H(30B) 108.1
Cl(4)-C(31)-CI(3) 103.0(8)
CI(4)-C(31)-H(31A) 111.2
CI(3)-C(31)-H(31A) 111.2
Cl(4)-C(31)-H(31B) 111.2
CI(3)-C(31)-H(31B) 111.2
H(31A)-C(31)-H(31B) 109.1
CI(3')-C(31')-CI(4") 111.9(5)
CI(3')-C(31')-H(31C) 109.2
CI(4)-C(31")-H(31C) 109.2
CI(3')-C(31';-H(31D) 109.2
CI(4")-C(31")-H(31D) 109.2
H(31C)-C(31')-H(31D) 107.9

Symmetry transformations used to generate equivalent atoms:

#1 -x+1,-y+1,-z+1
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Supporting Information

Anisotropic displacement parameters (A2x 10%)for tsc9. The anisotropic

displacement factor exponent takes the form: -22[ h2a*2U!! + .. + 2 hk a* b* U!2 ]

Ull U22 U33 U23 U13 UIZ
Pd(1) 43(1) 35(1) 46(1) 8(1) 18(1) 18(1)
cl(1) 73(1) 58(1) 57(1) 20(1) 22(1) 42(1)
cl2) 52(1) 35(1) 44(1) (1) 13(1) 19(1)
P(1) 38(1) 33(1) 48(1) 6(1) 20(1) 13(1)
N(1) 45(1) 55(2) 60(2) 13(1) 26(1) 27(1)
c(1) 47(2) 50(2) 45(2) 13(2) 21(1) 22(1)
CQ) 37(1) 39(2) 48(2) 12(1) 19(1) 16(1)
C@3) 54(2) 43(2) 72(2) 8(2) 32(2) 17(2)
C(4) 66(2) 44(2) 85(3) 21(2) 36(2) 18(2)
C(5) 52(2) 62(3) 82(3) 23(2) 33(2) 11(2)
C(6) 49(2) 59(2) 73(2) 21(2) 34(2) 20(2)
C(7) 47(1) 49(2) 62(2) 13Q2) 32(1) 20(2)
C(®) 56(2) 48(2) 76(2) 15(2) 40(2) 23(2)
C©) 70(2) 49(2) 96(3) 4(2) 51(2) 17(2)
C(10) 63(2) 72(3) 63(3) -10(2) 29(2) 3(2)
c(11) 54(2) 74(3) 56(2) 9(2) 23(2) 16(2)
C(12) 50(2) 62(2) 67(2) 172) 32(2) 22(2)
c(13) 50(1) 66(2) 63(2) 31(2) 35(1) 32(2)
C(14) 61(2) 57(2) 93(2) 29(2) 51(2) 33(2)
c(15) 89(2) 65(3) 115(3) 38(2) 55(2) 46(2)
cae6)  117(3) 121(3) 124(3) 773) 72(2) 90(2)
c(17) 93(2) 143(4) 81(3) 59(3) 40(2) 81(2)
c(8) 68(2) 85(3) 77(3) 30(2) 38(2) 45(2)
C(19) 42(1) 41(2) 45(2) 4(2) 16(1) 16(1)
C(20) 55(2) 51(2) 60(2) 2(2) 23(2) 13(2)
c@2l) 57(2) 86(3) 56(2) 13(2) 12(2) 19(2)
C(22) 71(2) 94(4) 58(3) 22(2) 172) 22(3)
C(23) 90(2) 713) 66(2) 29(2) 42(2) 28(2)
C(24) 56(2) 43(2) 59(2) 112) 27(2) 14(2)
C(25) 44(2) 36(2) 59(2) 9(2) 21(1) 15(1)
C(26) 57(2) 44(2) 71(2) 4(2) 31(2) 22(2)
c@27) 74(2) 63(3) 82(3) 2(2) 37(2) 35(2)
C(28) 68(2) 75(3) 104(3) 2(2) 43(2) 39(2)
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C(29) 49(2) 75(3) 87(3) 122) 29(2) 25(2)
C(30) 42(2) 50(2) 71(2) 4(2) 27(2) 14(2)
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Table 5.  Hydrogen coordinates ( x 10%) and isotropic displacement parameters (A2x 103)

for tsc9.
X y z U(eq)

H(3A) 6880 10799 6766 66
H(4A) 8629 12341 6664 76
H(5A) 10298 11900 6371 79
H(6A) 10158 9911 6136 69
H(9A) 7974 4790 3618 83
H(10A) 6864 5272 2052 90
H(11A) 6340 6952 2203 76
H(12A) 6946 8249 3935 68
H(15A) 9442 4799 5906 95
H(16A) 10651 5358 7822 117
H(17A) 10895 7144 8951 109
H(18A) 9885 8402 8202 82
H(19A) 7345 7365 7920 51
H(20A) 8564 9460 8750 69
H(20B) 7536 9511 9296 69
H(21A) 9191 9271 10651 85
H(21B) 9064 8114 9817 85
H(22A) 8069 7414 11098 93
H(22B) 7221 8194 10826 93
H(23A) 5977 6183 9890 86
H(23B) 6989 6131 9326 86
H(24A) 5446 7532 8801 63
H(24B) 5288 6350 7975 63
H(25A) 4883 9381 6335 55
H(26A) 5411 9388 8663 67
H(26B) 6216 10450 8211 67
H(27A) 4653 10984 8722 84
H(27B) 4400 10901 7419 84
H(28A) 3034 9051 8338 93
H(28B) 2457 9875 7650 93
H(29A) 2578 8944 6003 83
H(29B) 1808 7912 6503 83
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H(30A)
H(30B)
HG1A)
H(1B)
HBIC)
H31D)

3347
3637
7922
6871
6488
6283

7356
7468
14812
13534
12661
13900

5958
7269
8634
7851
8267
8232

Supporting Information

65
65
227
227
109
109
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Table 6. Torsion angles [°] for tsc9.

P(1)-Pd(1)-C1(2)-Pd(1)#1 152.1(14)
CI(1)-Pd(1)-C1(2)-Pd(1)#1 178.76(4)
CI(2)#1-Pd(1)-C1(2)-Pd(1)#1 0.0
CI(1)-Pd(1)-P(1)-C(2) -68.63(13)
CI(2)#1-Pd(1)-P(1)-C(2) 110.09(13)
CI(2)-Pd(1)-P(1)-C(2) -41.9(14)
CI(1)-Pd(1)-P(1)-C(19) 175.20(13)
CI(2)#1-Pd(1)-P(1)-C(19) -6.08(13)
CI(2)-Pd(1)-P(1)-C(19) -158.1(14)
CI(1)-Pd(1)-P(1)-C(25) 50.65(14)
CI(2)#1-Pd(1)-P(1)-C(25) -130.63(14)
CI1(2)-Pd(1)-P(1)-C(25) 77.4(14)
C(7)-N(1)-C(1)-C(6) -81.6(4)
C(13)-N(1)-C(1)-C(6) 73.2(5)
C(7)-N(1)-C(1)-C(2) 91.5(4)
C(13)-N(1)-C(1)-C(2) -113.7(4)
C(6)-C(1)-C(2)-C(3) 3.7(5)
N(1)-C(1)-C(2)-C(3) -169.3(3)
C(6)-C(1)-C(2)-P(1) -172.8(3)
N(1)-C(1)-C(2)-P(1) 14.2(5)
C(19)-P(1)-C(2)-C(3) -108.7(3)
C(25)-P(1)-C(2)-C(3) 7.8(3)
Pd(1)-P(1)-C(2)-C(3) 129.8(3)
C(19)-P(1)-C(2)-C(1) 67.5(3)
C(25)-P(1)-C(2)-C(1) -175.9(3)
Pd(1)-P(1)-C(2)-C(1) -53.9(3)
C(1)-C(2)-C(3)-C(4) -2.6(6)
P(1)-C(2)-C(3)-C(4) 173.93)
C(2)-C(3)-C(4)-C(5) 0.1(6)
C(3)-C(4)-C(5)-C(6) 1.2(6)
C4)-C(5)-C(6)-C(1) -0.1(6)
C(2)-C(1)-C(6)-C(5) -2.4(6)
N(1)-C(1)-C(6)-C(5) 170.8(4)
C(13)-N(1)-C(7)-C(8) 4.2(4)
C(1)-N(1)-C(7)-C(8) 163.1(3)
C(13)-N(1)-C(7)-C(12) -173.3(3)
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C(1)-N(1)-C(7)-C(12) -14.4(5)
N(1)-C(7)-C(8)-C(9) -179.4(3)
C(12)-C(7)-C(8)-C(9) -1.6(5)
N(1)-C(7)-C(8)-C(14) -1.9(4)
C(12)-C(7)-C(8)-C(14) 175.8(3)
C(7)-C(8)-C(9)-C(10) 1.3(6)
C(14)-C(8)-C(9)-C(10) -175.2(4)
C(8)-C(9)-C(10)-C(11) -0.8(6)
C(9)-C(10)-C(11)-C(12) 0.5(7)
C(10)-C(11)-C(12)-C(7) -0.8(6)
C(8)-C(7)-C(12)-C(11) 1.3(5)
N(1)-C(7)-C(12)-C(11) 178.6(3)
C(7)-N(1)-C(13)-C(18) 175.1(4)
C(1)-N(1)-C(13)-C(18) 17.2(6)
C(7)-N(1)-C(13)-C(14) -4.8(4)
C(1)-N(1)-C(13)-C(14) -162.8(3)
C(18)-C(13)-C(14)-C(15) 3.5(6)
N(1)-C(13)-C(14)-C(15) -176.5(3)
C(18)-C(13)-C(14)-C(8) -176.3(4)
N(1)-C(13)-C(14)-C(8) 3.7(4)
C(9)-C(8)-C(14)-C(13) 175.7(4)
C(7)-C(8)-C(14)-C(13) -1.1(4)
C(9)-C(8)-C(14)-C(15) -4.1(8)
C(7)-C(8)-C(14)-C(15) 179.1(4)
C(13)-C(14)-C(15)-C(16) 2.2(6)
C(8)-C(14)-C(15)-C(16) 177.6(4)
C(14)-C(15)-C(16)-C(17) -0.1(7)
C(15)-C(16)-C(17)-C(18) 1.28)
C(14)-C(13)-C(18)-C(17) -2.4(6)
N(1)-C(13)-C(18)-C(17) 177.6(4)
C(16)-C(17)-C(18)-C(13) 0.1(7)
C(2)-P(1)-C(19)-C(24) 169.2(3)
C(25)-P(1)-C(19)-C(24) 55.1(3)
Pd(1)-P(1)-C(19)-C(24) -70.2(3)
C(2)-P(1)-C(19)-C(20) 40.0(3)
C(25)-P(1)-C(19)-C(20) -74.2(3)
Pd(1)-P(1)-C(19)-C(20) 160.6(3)
C(24)-C(19)-C(20)-C(21) 56.7(5)
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P(1)-C(19)-C(20)-C(21) -173.6(3)
C(19)-C(20)-C(21)-C(22) -55.0(5)
C(20)-C(21)-C(22)-C(23) 54.4(6)
C(21)-C(22)-C(23)-C(24) -55.0(6)
C(22)-C(23)-C(24)-C(19) 56.3(5)
C(20)-C(19)-C(24)-C(23) -56.4(5)
P(1)-C(19)-C(24)-C(23) 171.4(3)
C(2)-P(1)-C(25)-C(26) -74.4(3)
C(19)-P(1)-C(25)-C(26) 37.8(3)
Pd(1)-P(1)-C(25)-C(26) 163.7(3)
C(2)-P(1)-C(25)-C(30) 158.8(3)
C(19)-P(1)-C(25)-C(30) -88.9(3)
Pd(1)-P(1)-C(25)-C(30) 36.9(3)
C(30)-C(25)-C(26)-C(27) -58.4(5)
P(1)-C(25)-C(26)-C(27) 173.4(3)
C(25)-C(26)-C(27)-C(28) 57.8(5)
C(26)-C(27)-C(28)-C(29) -56.0(6)
C(27)-C(28)-C(29)-C(30) 55.6(6)
C(28)-C(29)-C(30)-C(25) -57.1(5)
C(26)-C(25)-C(30)-C(29) 58.1(5)
P(1)-C(25)-C(30)-C(29) -170.7(3)

Symmetry transformations used to generate equivalent atoms:

#1 -x+1,-y+1,-z+1
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10. 'H, °C, ¥P NMR, IR, MS and HRMS spectra

t302Zpure proton

Br

297
1.00000000
1

1 : CHANNEL f1

t303pure carbeon

T T T T T T T
200 180 160 140 120 100 a0 60 40 20 0 ppm
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File :C: ichen)\ 1\DATA\Ho\Other\t276impure.D
Operator : Seam
Acquired - 14 Sep 2010 14:49 using AcgMethod METHODZ2.M
Instrument : 5973N
Sample Hame:
Misc Info
Vial Number: 3
Abundance Sean 850 (6.802 min); 1278impuse Didata.ms
| 210 e
800000}
750000
00000
Br
5500001
500000{
' 1
1208
350000 |
|
| |
300000, |
250000
200000
150000{
|
1000001
50 1075 ‘ 140.0 2130 |
1 8010 ws | | jes ™0 1070 =
w S mse ) aonn, | 260 520 3668 2810 2350 | 3 4051
t T T g i T frrT T T
me> 40 5 60 70 80 % 100 110 120 130 140 150 K0 170 160 190 200 210 220 230 240 250 260 270 260 250 300 310 320 3] 3 350 30 IO 3K 3 400 410
tlB6fa proton
1
%
20101122
14.29
spect
5 Tm PAREO BE-
zg30
PCy “Tene
2 16
N z
4006.410 Hz
0.127266 Hz
4.0BB4966 sBC
1
oW 124,800 usac
DE 50 usec

2a
|
| I | . M
[ T T T T T T T T T
10 ] ] 7 6 5 4 3 2
searen :
il I Rl A= :: @
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tl86fa carbon

Pcyz

297.9 K
2Z.00000000

0.03000000
1
2a

CHANNEL ] ===

3.50

T T T T T T T T T T
200 180 160 140 120 100 80 60

t186fa phos

-14, 62

PCy2
N
2‘39.: 4
2.00000000
0.03000000
2a
CHANNEL 2
walt
T T T T T T T
100 50 0 =50 -100 -150 -200 ppm
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100
85- i
50

85

75 i\ f

70-

65

3046.97 -

60-

55 |

%Transmittance

50

T

O
<
N

45-

zZ
—

/

40-

2844.33

351

2920.32™

| 301
25

2a
20

Supporti

2363.06™___
e

2331.40
1926.12

1590.50"™

. .__.
122985

1451.19‘I

ng Information

719.79

745.1 2'|I

15
4000 3500

File
Operator
Acquired
Instrument :
Sample Name:
Misc Info

Vial Number: &

:C:\madchem'1\DATA\ sean\t287££.D
: Seam

8 Oct 2010
58738

17:36

Aburdance
11000001

103000‘1]'
900000
800000
700000,

600000,

400000
3W|

200000
2411

100000
831

| N S -1

2500

1070 1350 160 1681 1830 P[P0 | agdy 4l .535‘3P§_1
T T et

2000
Waven_urnbers [cm-1)__

1500 1000

using AcgMethod WANGIUNZ.M

Scan 4215 (27,199 min}. 12671 Ddata.ms

32

| ‘
+r '"{!2 - L,.,.J‘ e

3e42

3281
T T

mz-> 40 60 B0 100 120 14D 180 180 200 230

40 60

Y 300 320 M0 30 38D 400 420 44D 460
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Pcyz

7186

Elemantal Composition Report Page 1
Single Mass Analysis
Tolerance = 20.0 PPM / DBE: min =-100.0, max = 1000.0 2a
Selected filters: None
Monoisotopic Mass, Even Electron lons
73 formula(e) evaluated with 1 results within limits (up to 50 best isotopic matches for each mass)
Elements Used:
C:0-43 H:0-35 N:0-3 Na:0-1 P:0-2
Kin-dept-17112010-HS S8 33 (0.628) Cn (Cen, 10, 80.00, Ar); Sm (SG, 2x3.00); Sb (10,10.00 ); Cm (28:36)
TOF MS ES+ 440.2520 9.74e3
% 1
| 4412570
442,2598
" R i 4252126 402375 4312452 4373085 ' 444.9555 4542558
- T ] — - —— e T f T T THT T
4150 | 4200 425.0 4300 | 4350 440.0 445.0 450.0
Minimum: -100.0
Maximum: 5.0 20.0 1000.0
Mass Calc. Mass mDa PPM DBE i-FIT Formula
440.2520  440.2507 o3 3.0 14.5 6.1 €30 H35 N P
t021fa proton
{ NAME tozira proton
EXPNO 1
PROCHZ
Date
Time
INSTRUM
PROBHD 5 mm FABRO BB
PULEROG zg30
32T6E
CGI_JL'.

2
4006.410 Hz
0.122266 Hz

4.0BD4966 sec

usec
t usec

P BUZ TE

N
CHANNEL 1 =-

10 usec

an

: W
7 Mz
2b Mz

Hz

—

T

7 6 5 4 3 2 1 ppm
I8 I8EE 7+
O jw= | DN - &l

S51



Supplementary Material (ESI) for Chemical Communications
This journal is (c) The Royal Society of Chemistry 2011

t02Z1fa carbon

S

Supporting Information

sp

5 mm PABEO BE
£gpg30

5536

T T T T T T T T T T T
200 180 160 140 120 100 80 60 40 20 0  ppm
t021fa phos
i BRUKER
PtBUZ
2.000000 e
N 0.03000000 sec
1
CHANNEL 1
2b
T T T T T T T
100 50 0 -50 -100 -150 -200 ppm
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Toz|

T

15

; HMIWH\

3§ -

/

2853.74

2974.5
268686.15

2953.91™

293329

P'Bu,

1312.84

1463.10
1230.34

|
1451.31 ™, | —

747.15

File
Operater
Acquired
Instrument :
Sample Name:
Misc Info
Vial Number: s

‘Abundance

S00000

150000
571
100000

50000

o

: 11 Jan 2010 12:41
5973N

TN 80 070 1730 183 gspq qe7a 130 qemt prq 2261

2000
(em-1)

1000

:C:\msdchem', 1\DATA\arwo'\t117.D

using AcqMethod WANGIUNZ.M

Scan 2401 (16.520 min}: 11171 Didata.ms
Z?ii 2

P'Bu,

3302

2411

3rz |

| 2591
Wil L 2881 2009 162 51

rn':-avil).‘{(le‘cm

T T T T T T T T T T T T T
80 90 100 110 120 130 140 150 160 170 160 190 200 210 220 230 240 250 260 270 280 260 300 310 380 330 4D 350 0 30 0 W0
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T 0 P'BU,
Ele: nental Composition Report N Page 1

Single Mass Analysis
Tolerance = 5.0 PPM / DBE: min = -100.0, max = 1000.0
Selected filters: None 2b

Monoisotopic Mass, Even Electron lons

74 formula(e) evaluated with 1 results within limits (up to 50 best isotopic matches for each mass)
Elements Used:

C:0-43 H:0-35 N:0-3 Na:0-1 P:0-2

Kin-dept-17112010-HS S$9 30 (0.572) Cn (Cen, 10, 80.00, Ar); Sm (SG, 2x3.00); Sb (10,10.00 ); Cm (27:36)

T,?f-MS ES+ 388.2193 6.31e3
|
389.2242
1
| 360.3251 3580.2254
363.2854 375.2531 38?.1521. ¢ 393.2064 397.2179
05 T T T T T T T T T T T T T Mz
360.0 365.0 370.0 375.0 380.0 385.0 380.0 395.0
Minimum: -100.0
Maximum: 5.0 5.0 1000.0
Mass Calc. Mass mDa PPM DBE i-FIT Formula
388.2193 388.2194 =0.1 -0.3 12.5 3.9 C26 H31 N P

+299fa proton (“><7
ERgEne: : _ : 3 gonge BRUKER

PPr, 7

I 297.1
1.00000000 sec
1

== CHANNEL [] ==

2c

.,,_
o]
]
e
e
=4

ppm

99
6.00

611

S54



Supplementary Material (ESI) for Chemical Communications . .
This journal is (c) The Royal Society of Chemistry 2011 Supporting  Information

t299fa carbon

BROBED
BULFROG
i
P Pr2
N
2c
Lol i
T T T T T T T T T T T
200 180 160 140 120 100 80 60 40 20 0 ppm
t299fa phos
4 BRUKER
£283fa phos
1
201
INSTRUM spe
PROBHD 5 mm FAHEO B
BULFROG zgpg30
T £5536
CEDE
LE
P'Pr, soe
usec
N 2.00000060 sec
003000000 sac
1
2c
T T T T T T T
100 50 0 -50 -100 -150 -200 ppm
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T2 ?f
I ol Pavi T B | |
98- et y N Fandh s faaln M Ikl W |
a5 ] \‘. /’ i: | ] / Hr-.r |

o A |
| \.f/ Jihl—!ﬂ' ]

AN

2358.77
233225

/
285963

/_
1589.79™,1625.15",

%T

70 Pi Pr2 I

1312.84™_

[+1]
=]
N
o
'/.
1230.35
Fease

1468,
1448.37

747.16),

3500 3000 2500 2000 1500 1000
Wavenumbers (em-1)

File :C:\madchem\ 1\ DATA\ta1}20104£299.D

Operator : Seam

Acquired : 2 Nov 2010 15:15 using AcgMethod WANGIUNZ.M
Instrument : 53738

Sample Name:

Misc Info

Vial Number: 2

Abundance Sean 2265 (15.047 min): t299.D\data.ms
200000 [
00000c!
- PIPr,
26000001
24000001

2721
20000!

2000000 2c

1800000,
16000001
1400000
1200000
1000000
800000

600000

40000, a1 _|
| [ 6.1

20 |zt |

510 631 770 g 070 230 %B2us0 1es0 M8 1o azo at f | ML zes0 30t | g LAt )

! . - ; t T T T T
mir> 40 5 60 70 80 90 100 110 120 30 140 150 160 170 180 150 200 210 220 ZAD 240 250 260 270 260 230 300 310 320 230 340 360 360 370 B0 390 400 410

0
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PPr,

T/

Eiemental Composition Report 2 Page 1

Single Mass Analysis
Tolerance = 5.0 PPM / DBE: min =-100.0, max = 1000.0
Selected filters: None

Monoisotopic Mass, Even Electron lons
83 formula(e) evaluated with 1 results within limits (up to 50 best isotopic matches for each mass)
Elements Used:
C:0-43 H:040 N:0-3 Na:0-1 P:0-2
Kin-dept-17112010-HS S6 42 (0.797) Cn (Cen,10, 80.00, Ar); Sm (SG, 2x3.00); Sb (10,10.00 ); Cm (40:46)
1884

TOF MS ES+ 360. 4.12e3
o
%_
361.1918
181 362.1929 363.2890.
. ?49 1819 | 7 365.1998 367.2802 375.21 6'%',2
T T T T N T T T T L. & ¢ K T T
350.0 352.5 355.0 357.5 360.0 362.5 365.0 367.5 370.0 372.5 375.0
Minimum: -100.0
Maximum: 5.0 5.0 1000.0
Mass Calc. Mass mDa PPM DBE i-FIT Formula
360.1884 360.1881 0.3 0.8 12.5 29.1 C24 H27 N P

t301fa proton

3 w0
D=
5D

KAME
EXFRO
PROCKO
Date.

1 uM
PROBHD
PULPROG
0
SOLVENT
KS

PEt, L
RG . 45.2

2d EI.'I
PL1IW
EF:'DI
5
;,I!-
GR
BC oo
| IWI ) | hoL
T T T T T T T T T T
9 8 7 6 5 4 3 2 1 ppm
R \z_ 2
- ~lpileileila - w
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t301fa carbon

Supporting Information

PEt,
N
2d
T T T T T T T T T T
200 180 160 140 120 100 80 60 40 20 0 ppm
t301fa phos
INSTRUM =p
PROBHD 5 mm BAHBO BB
PULEROG Zgpg30
y 65536
SOLVENT céng
NS 16
PEL,
N
2.00000080
0.03000000
1
2d WNEL r1
T T T T T T T
100 50 0 =50 -100 -150 -200 ppm
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5 _“_ S
. 95-;M'*$%IW"\

2815.44

3051.14
2868.47

2956.86™_
2924 .45

“%Transmittance
= =1
LA

PEt,

45+
40-]

35

Supporting Information

2.20\,

1502.74% 1622:20%

e .
1312.84

A\
1451.32
1230.35
748483

146899\,

3500

1500 1000 {

File
Operator
Acquired
Instrument :
Sample Name:
Misc Info
Vial Number: 8

:C:\msdchem\ 1\DATA\ chun\t301.D

: Seam

2 Nov 2010
59730

11:38 using AcgMethod WANGIUNZ .M

mm
350000|
-

PEt,

2500000

150000
1000000|

500000
L 1856
1363
0 510 g79 770 gap 1070 1220 | gsp 1830 1960

Scan 2086 (15.017 min): 1301, D\data. ms

3302

2411

541 3021
2120 280 | 2660 6.1 M7

miz-> 560 70 80 S 100 110 120 130 140 150 180 170 180 160 200
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PEt,

T30]

Elemantal Composition Report Page 1

Single Mass Analysis
Tolerance = 20.0 PPM / DBE: min = -100.0, max = 1000.0
Selected filters: None

Monoisotopic Mass, Even Electron lons

49 formula(e) evaluated with 1 results within limits (up to 50 best isotopic matches for each mass)
Elements Used:

C:0-43 H:0-23 N:0-3 Na: 01 P:0-2

Kin-dept-17112010-HS §7-3 43 (0.816) Cn (Cen,10, 80.00, Ar); Sm (SG, 2x3.00); Sb (10,10.00 ); Cm (42:47)

TOF MS ES+ 332.1581 1.10e3
] |
%
3331837
|
217.1034 261.1317 348,1548 3621709
200.0879 | 250.9938 | 3701413
0% .---||| R A | T |I'|I T L Wi EAAR MY Wi LAER] AL LA Lk | R LA L LA | T |""[IIT1IrZ
200 210 220 230 240 250 260 270 280 280 300 310 320 330 340 350 360 370
Minimum: -100.0
Maximum: 5.0 20.0 1000.0
Mass Cale. Mass mDa PEM DBE i-FIT Formula
332.1581 332.1568 1.3 3.9 12.5 2773311.0 C22 H23 N P

tl85fa proton

i e

HAME
EXFNO

t185fa proton
1

EROCHD

Date.

Time

INSTRUM =p
EROBHD 5 mm BABEO
FULEROG zg30
0 32768
SOLVENT CEDE
NS 16

4006.
0.122266 Hz
4.0884966 sec

&4

PPh,

- -
@
o
=
w
%)
-
©
-]
3
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t185fa carbon

&i!D HD
EEJ[.F ROG
é.C][.‘.’EN'I'
KS
PPh,
N
2e
T T T T T T T T T 1
180 160 140 120 100 80 60 40 20

t185fa phos

S

BRUKER
r;,\mw
EX
IFI!DENC
PPh,
N
2e
T T T T T T T
100 50 0 =50 =100 -150 -200 ppm
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T?Bf

BTE m— —
ot i “\ e e VNN
95 Ty /_/ Vo o A )
/ | 1 1 al ]
' 2 Wbl \
( I‘|"I\"‘1 fif '1
i\ "|fJJ I
| 1 [

a0

i

85 . J

75-

3
3048.19),
\
1622.20",
1580.95 199568\ =

70-

65-

60

55

1312.84™

50 I~

N PPh,

% Transmittance

1448.37
123035

40

1468.99|
697.07

g
N
[¢)

74421,

3500 3000 2500 2000 1500 1000
Wavenumbers (cm-1)

File :C: \medchem1\DATA\Smal1l\t138.D
Operator = fhm

Acquired : 4 Feb 2010 11:16 uzing AcgMethod WANGIUNZ.M
Instrument :  5%73N

Sample Name:

Mise Info

vial Mumber: 1

Abundance Scan 3834 (25.019 min}: 1138.Dictata. ms
ADODDD|

350000

| PPh,
250000 N

200000

1500001 Ze

2721

1
100000 ‘

Sa0dc 2411 ‘

1830 2135 I

1070 425013911520 qgg3 | so01, | 2o | E7a ,|| 201,1200.05151 3330 1 [ a3z
iy T T T | R | a1 b pret T I T T [ A KAZ Y L) T L2 § T T T T T T T T T T
0 110 120 130 140 150 160 170 120 180 200 210 220 230 240 250 260 270 280 200 300 310 320 330 340 350 360 370 380 300 400 410 420 430 440 450

o
miz>
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PPh,
N

Elemental Composition Report Page 1

. . 2e
Single Mass Analysis
Tolerance = 5.0 PPM / DBE: min =-100.0, max = 1000.0
Selected filters: None
Monoisotopic Mass, Even Electron lons
73 formula(e) evaluated with 1 results within limits (up to 50 best isotopic matches for each mass)
Elements Used:
C:0-43 H:0-35 N:0-3 Na:0-1 P:0-2
Kin-dept-17112010-HS $10 31 (0.581) Cn (Cen,10, 80.00, Ar); Sm (SG, 2x3.00); Sb (10,10.00 ); Cm (31:32)
TOF M5 ES+ 428.4574 1.14e3

|
o |
4201623
oL 2B srezres 427.0707 i
i 418.0 " 4200 ' 422.0 ' 424.0 " 420 ' 4280 : 430.0

Minimum: -100.0
Maximum: 5.0 5.0 1000.0
Mass Calc. Mass mba PPM DEE i-FIT Formula
428.1574  42B.1568 0.6 1.4 20.5 140 €30 H23 N P
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t248pure proton

OEt
MeO

Cl O
ethyl 2-chloro-3-methoxybenzoate

0.97  ~-
@
wn
&

1.98
3.00
.97

tZ48pure carbon

OEt
MeO
Cl O
ethyl 2-chloro-3-methoxybenzoate

T T T
200 180 160

ppm

T T T
140 120 100 80
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File :C:\medchem\, L\DATA\Ho\Other\t246pure.D
Operator + fbkm

hequired ;10 Jun 2010 19:45
Instrument : 59730

Sample Name:

Misc Info

Vial Number: 5

Abundance
400000}

OEt
MeO

Cl O
ethyl 2-chloro-3-methoxybenzoate

250000

150000

100000
1260
630

1110

i 9.0
Bl &tt&m | |n9a

using AcgMethod METHODZ .M

'"”“l” st 1
i

Supporting Information

Scan 423 (4.058 min); L24Bpure Dicata ms
188.0

2140

185.0

27322810

|
miz-> 45 50 55 60 65 70 75 80 85 90 85 1001051101151 2D125|30 351101{5l5£|55|60!65|?01?513013619(1195'002352"‘ 15220225 30 235240 24!

1930
1m0 | [, 2070 | 2451
T

e
260265270 275280285

OEt
MeO
Cl O
ethyl 2-chloro-3-methoxybenzoate

Elemantal Composition Report T2 L’LB Page 1
Single Mass Analysis
Tolerance = 5.0 PPM / DBE: min =-100.0, max = 1000.0
Selected filters: None
Monoisotopic Mass, Even Electron lons
43 formula(e) evaluated with 1 results within limits (up to 50 best isotopic matches for each mass)
Elements Used:
C:0-17 H: 018 0:0-6 Na:0-1 CL0OA1
KIN-DEPT-28092010 HS S7 46 (0.861) AM (Cen, 10, 80.00, Ar,5000.0,0.00,1.00); Sm (SG, 2x3.00); Sb (10,10.00 }; Cm (40:56)
TOF MS ES+ 237.0303 2.13e3
LIV

% 239.0279

2150446 217 0691 2211751
- 195.0981 1990012 2050915 209.0781 219.0863 [223.0957 2250990 230.2498 | 240.0292
0 |-.|| NI FIET |l bl | L_la|| ,\w,,l J '-‘Jnll ..,...I_'!,' '.l."ri.'...l':,.'I.'.,l I |'-| | |.'*.. 'n.w_
195.0 200.0 205.0 210.0 215.0 2200 2250 230.0 235.0 240.0

Minimum: =100.0
Maximum: 5.0 5.0 1000.0
Mass Calc. Mass mDa PEM DBE i-FIT Formula
237.0303  237.0294 0.8 3.8 4.5 15.3 C10 H1l 03 Na Cl
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t268f proton

Ph

Cl
10-chloro-9-phenylanthracene

- .
I T T T T T T T T T T T
10 0 8 7 6 5 a 3 2 1 ppm
s8 =2 g
pa o & &

Ph

Cl
10-chloro-9-phenylanthracene

T T T T
200 180 160 140 120 100 80 60
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File :C:\madchem\ 1} DATA\arwo\t268£.D
Operator : CM 50
Acquired  : 9 Aug 2010 1B:31 using AcgMethod METHODZ.M
Instrument :  597IN
Sample Name:
Misc Info

Vial Number: 4

Ao Sean 774 (5.010 min; st Detams
1800000 Me
14000001
1300000{
mnomué
| 10:0305 | Cl
1000000, | 10-chloro-9-methylanthracene

5000001
£acaco 15_1.1
700000 [
80000
500000

400000|

200000
i 1630 |i{ll
100000) B24 130 |
| 831 1 . 5 1760 | ;
u-mm | 4. 120 13901500 ,| L 201 %2100 2526 280.9 3561

T T T T T T T T T
mz-> 40 50 &0 70 B0 S0 100 110 120 130 140 150 160 170 160 190 200 210 220 230 240 50 260 270 280 290 200 30 320 330 40 B0 ;W0

|

|

300000 a5 |
| |

i

t263fa proton

PULPROG
™

Ph r:E LVENT

Cl
10-chloro-9-phenylanthracene

11 10 9 8 7 6 5 4 3 2 1 ppm

1.82

2.00
09

3.92
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t263fa carbon

Ph

Cl
10-chloro-9-phenylanthracene

Supporting Information

HAME t263fa ca
EXPNO
PROCKO
Date 2010
1
zpe
5 mm PABEO E
zgpg
2

sec
usec
usec
sec
BeC

CPDPRGZ
KuCz2

T T T T T T
200 180 160 140 120 100

File :C: \madchem\ 1\DATA\chun\t263.D
Operator : fha
Aequired  : 16 Jul 2010
Instrument : 5973N
Sample Name:

Misc Info

Vial Number: 3

12:13

Abundance
1500000,

1400000
1300000 Ph
1200000
11000001
1000000]

Cl
10-chloro-9-phenylanthracene

300000|
800000
700000
50000
500000
1261
400000,
30000

200000

1000

130 140

13661440
s 1520
150

using AcgMethod METHODZ .M

Scan 1040 (7,532 min): t253.Didata. ms

2861

2521

2240

200 39
;

ST) PP

200 20

80,

1740 1870
bbb
183 170 180 150

2370
T |

20

200 M0
% 0 70 WO W0 300

240
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t253f proton

Table 2, entry 1,
Table 4, entry 1

Supporting Information

usec
usec

K
sec

23
1.00000000

1

CHANNEL 1

j.J.Ll
T T T T
9 8 7 6
g8
ol —leil—
t253f carbon
Me Me

Me

Table 2, entry 1,
Table 4, entry 1

1 ppm

T T T T
200 180 160 140
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File 1C: \madchem\ 1\DATA\ chun\£253. D
Cperator 1 fbm
Acquired @ 20 Jun 2010 15:58 using AcgMethod METHODZ .M

Instrument : 59738
Sample Name:

Misc Info

vial Number: 3

Abundance Scan 358 (3,629 min): 1253, Ddsta me
18).1

IWOOO:
350000.
300000
- |
200000| 165.0
1500001 ‘
n:oooo:

s0a00]
1520
M50 1280 444

baee L b ‘J

O
miz-> 40

t200f proton

Me Me
Et

Table 2, entry 2

. - ] 2810
80 100 110 120 130 140 150 160 170 180 190 200 210 220 230 240 250 280 270 280 290 300 MO 320 330 340 350 3%0

Supporting Information

Me Me
Me

Table 2, entry 1;
Table 4, entry 1

. T PR .

T200f proton

EXFNO
FROCKO
Date.
Tima
INSTRUM
PROBHD
BULBROG
™

SOLVENT
KsS

0.122266 H
4.0B54966 sac
57
124, BOD usec
£.50 usec

T

9 8 7
SR S8
== =D ol o

S70

293.0 K
1 1.00000000 sac
Do 1
- CHANNEL T1
KUC1
Bl 14.
PL1 a
PLIW 11.88122272
EF01 400.1318007
3I 32TRE
EF 400.130009%
WOW 1
251
LB
(=:] H
BC 1.00
T
ppm
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t19%cf carbon

Me
Et

Me

Table 2, entry 2

Supporting Information

tiggcr

KAME carb

EX: ]

PROCKC
ate.

INS
PROBHD
PULPROG

UM

SOLVENT
05

T T T T T
180 160 140 120 100

File

Operator
hcquired
Instrument
Sample Nam
Misc Info
Vial Numb

:C:\madchem' 1\DATA\chun'\t200f.D
: fbm

6 Apr 2010
5973N

10:38

Abundance
1700:
ISCO-.
1500
1400
1300
1200
1100

1000

&

8.0

g

1030

| 960
100 |

1278
1348

1148

Scan 412 (3939 min)c (2001 Didata.ms
194

using AcgMethod METHODZ .M

Me
Et

2101

165.0

Table 2, entry 2

1810

157

miz=>

45 50 55 60 65

T ooy T T Lk T
0 75 80 85 90 85 100105110115120125130135 140145 150 155 180165 170175180 185 150 195200205 1

0215220225230 355 240245250255260265 2’7D2752!l‘:| 285
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tl%%af proton

1,757
2,040

Me
MeO

Me

Table 2, entry 3;
Table 4, entry 2

1.00
100 o

Supporting Information

tl99ar proton

KAME
Ex

FROCKO

uM
FROEHD
PULFROG

SOLVENT
NS

) Bz
nz
sec

usec
usec

sac

1

usec

SEpE:

t19%af carbon

5546
20,49

Me
MeO

Me

Table 2, entry 3;
Table 4, entry 2

LB 0.30 Hz
GB
PC o
T
ppm

PROBHD
PULPROG

5 mm PABBO

]
2
Cl

T T T
200 180 160 140 120 100 80 60 40 20 0
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File :C: \madehem\1\DATA\chun\t195%af .D
Cperator : fbm

ired : 6 Apr 2010 10:06
ment 5973N

using AcqMethed METHODZ.M

Vial Number: 1
A
bJr\daﬂce. Scan 435 (4.070 min) t159af Didata ms

5500

|
|

dﬁﬁﬂi

4000/
3500]
3000 181.0
25001
| 16850 1870
2000/
‘ﬂ
| 1520
1000

500 &9 1145 ‘
759 1050 |
l 50 g9 | s WO A
| A
] ! Ll || | | I

ol

Supporting Information

Me Me
MeO

Table 2, entry 3;
Table 4, entry 2

B0 e 260 2008

|| 978
L1l

. AR | T T T T T T
mize> 45 50 55 60 B5 70 75 80 B85 90 5 1001 5“0\I5|2012513013514{:‘.45!50156\601551?0I?5183|S5lWlslls2002052{0215220255230235240?‘525‘025626025!527023.‘5280285 !

t241ldpure proton

Me Me
Ph

Table 2, entry 4

. )

1
20100605
Time &
INSTRUM 5P
FROBHD 5 mm BABEO
PULEROG s

|
[
_Ll{'ti___ 2 His D | Ao
I T T T T T T T T T T
10 9 8 7 6 5 4 3 2 1 ppm
R 8
o e [N = w

S73
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tZ4ldpure carbon

Me
Ph

Me

Table 2, entry 4

Supporting Information

20,93

t241ldpure carbon
1

1
20100605
18.53

spect
H 5 mm PAREO BB
PULEROG zgpg 30
D 536
SOLVENT
NS

0.03000000 sec
1

CHANNEL 1 -
13

CHANNEL 12
waltzl

T T T T T T T
200 180 160 140 120 100 80

File
Operator
cquired
Instrument :
Sample Name:
Misc Info
Vial Number: 2

:C:\msdchem’ 1\DATA\chun\t241de13.D
: fbm

2 Jun 2010
5973N

21:24

Abundance
320000
300000
260000
260000] Me

Ph

Me
2400001

22030E§

EUCEODI

o000 Table 2, entry 4
1smmf
MU:IJOE
12CDCID§
mcocu;

80000{

113.8
1520

60

using AcgMethod METHCD2.M

165.1

Scan 583 (4.917 min): 1241de13 Didatams

2681

431

281

[
|
2154 |

; 1076 1281
mo et
. 01 | |l l 1o
I 1 . -1 Lo

sty T :
60 70 B0 80 100 110 120 130 140 150

|

160 170
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t240pure proton

Hz
Hz
=0

usec

Me Me oo
1.00000000 sec
1

CHANNEL Il

Table 2, entry 5

2 :

tZ40pure carbon

T

Me Me z.cooécoﬁg
= p-83000000

CHANNEL 1

Table 2, entry 5

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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File +C: \medchem\ 1\DATA\chun\t240fpure .D
c;Je_n_al:o‘: : fbm
Acquired : 20 May 2010 16:12 using AcgMethod METHODZ.M

Instrument : 5373N
Sample Mame:

Misc Info

Vial Humber: 7

Apundance Scan 343 (3,544 min): 240fpurn Didata ms
200000 o1
850000] i
800000 |
Me Me
750000] E
700000]
| 185.0
650000]
500000
550000]
; Table 2, entry 5
£00000|
450000
350000 1850
300000
250000
200000
150000
100000|
| 880 1330 |
80000, gg a0  7ap 290 | D 1520 175:1
| vl 150 425 |
| T J| T e ARl I..|.I [ 1GE % T Y i} 529 812
mize» 45 50 55 B0 65 70 75 80 85 90 55 100105110115120125 130135140 145150 155 180 165170 175 160 185150 195 200205 210215 220 225 230 236 240 245 250 255 260 288 270 276 280285 |
t19%bf proton
z BRUKER
KAME t199bf proton
EXPNO 1
PROCKC 1
Date_ 20100403
Time 23.38
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG Zg30
™ 32
SOLVENT
KS
Ds
SWH -410 Hz
Me Me FIDRES 0.122266 Hz
AQ 1.0884966 sac
RG 50.8
oW usec
DE usec
TE K
D1 sec
DO
. NUC1
Table 2, entry 6; 1
a. dB
Table 4, entry 3 iz
0.1 MHz
400.1 Hz
Hz
I
T T T T T T T T T T
10 9 6 5 4 3 2 1 ppm
8
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t1%9%bf carbon

HAM] t199bf carbon
E3

20,48

PROCKO
Date

INSTRUM
FROBHD
BULEROG

Hz
Hz
=80

Me Me

usac
usec

3.
2. 00000000
0.03000000

CHANNEL 1

Table 2, entry 6;
Table 4, entry 3

EFO01

CPDPRGZ

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

\madchem' 1\DATA\chun\t195b£.D

File
Operator bm
A i A r 3 Apr 2010 11:43 using AcgMethod METHOD2 .M

S973H

Abundance: Scan 558 (4,783 min): 11550f D'datams.
| PR

5000000
|

4500000{

2174 Me Me

35000001

Table 2, entry 6;
250309 Table 4, entry 3

2000000

2021

1500000¢

1000000

) ..i_,.].??f_Li,f._._....25.?_5.,,.256.8...@@'.0,..,.
200 20 220 230 40 2%0 280 270 280 200
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t264df proton

L BST

OMe

Me Me

Me

Table 2, entry 7

Supporting Information

297.9 K
1.0000ao0oo
1

CHANNEL Il

,'.- A =d -
T T T T T T T T T T
9 8 7 6 5 4 3 2 1 ppm
a5 & 2 28
Mo |- L] Ll -
t264df carbon
OMe
Me Me
Me
2%8.9 K
2.00000000
0.03000000
1
CHANNEL r1 -
Table 2, entry 7 .
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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File :C: ymadchem 1\DATA\Ho\Other\t264d£.D

Operator : Seam

Acquired : 11 Aug 2010 20:53 using AcgMethed METHODZ.M
Instrument :  S973N

Sample Mame:

Misc Info

Vial Number: 5

Abundance Scan 535 (4,642 min); 12640 Didata ms
2200000 2261

OMe

2000000

1800000|

_ Me Me
1600000! Me
1400000}

2114

— ‘ Table 2, entry 7
1000000
800000
186.1

600000

400000| 161
| 152.1 1781
200000 .
1151 128.4 I ‘
891 |
4 T r | f
St e Tl ey ;| I 1491 || Il L,y 7.0 2810 3269 3409 3550 w0 a9
Al : I, - : . . 4020 491
mz-> 40 50 60 70 80 ©0 100 110 120 130 140 150 160 170 180 190 200 210 220 230 240 250 260 270 260 260 200 310 320 330 340 350 360 370 380 390 400 410 420 430

o

OMe

_ Me Me
[264d Me

Eiemental Composition Report Page 1

Single Mass Analysis
Tolerance = 5.0 mDa / DBE: min =-1.5, max = 50.0
Element prediction: Off Table 2, entry 7

Monoisotopic Mass, Odd and Even Electron lons
3 formula(e) evaluated with 1 results within limits (up to 50 best isotopic matches for each mass)
Elements Used:

C:0-22 H:0-20 0O:041
Kin-dept-04112010 S5 HS 12 (0.200) Cm (12:21)

TOF MS El+
. B8.31e+004
100 226.;1 364
| i
W
!
227.1398
. 221.2076222.2323222.9036 395 5410 2242617 225.1281 226.2709 2281425 229.1506 2294578
T R R T T T T T T T TTT T BRAN AN
221.00 222.00 223.00 224.00 225.00 226.00 227.00 228.00 229.00
Minimum: -1.5
Maximum: 5.0 10.0 50.0
Mass Calc. Mass mDa PPM DBE i-FIT Formula
226.1364 226.1358 0.6 2.7 8.0 16.8 Clé H18 o©
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t272f proton

Hz

sac

usec

Me NO,
Me

100000000
1

CHANNEL 1

Table 2, entry 8

T T T T T T T T T T
9 g 7 6 5 4 3 2 1 ppm
Zegas s
t272f carbon
Me NO,

2
2.00000000
0.03000000

1

Me

CHANNEL I1
13C

Table 2, entry 8

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

S80



Supplementary Material (ESI) for Chemical Communications
This journal is (c) The Royal Society of Chemistry 2011

File :C: \msdchem' 1\ DATA\Ho\Other\ t272£.D

Cperator : Seam

Acquired : 19 RAug 2010 17:45 using AcgMethod METHODZ .M
Instrument : 5%73N

Sample Name:

Misc Info

Vial Number: 2

Abundance
900000 18p1
| 165.1
850000
8O0
7500001
700000{
1

650000

B00000

550000

400000

300000

25!:(100; | 2100
200000, I

150000/ | 270

soooof 511 | |
] F'ivs

1'_%"?. | .‘Ei.l ‘

Scan 565 (4 814 min): 1272f D\data.ms

Supporting Information

Me NO,
Me

Table 2, entry 8

1268 408 3551 4010 4250

Ll b

t187fa proton

2508 2668 10
AL WAL M

|
T L ekl L il Bl A kel Bl b WA T T T
60 70 B0 90 100 110 120 130 140 150 160 170 180 190 200 210 220 230 240 250 260 270 280 290 300 310 320 330 340 350 350 370 380 380 400 410 420 430 440

293 g BRUKER
-;_J.J. T
KAME tle7fa proton
EXPNO 1
PROCKO
Date_
Time
INSTRUM
PROBHD
PULPROG
F n
SOLVENT
i
F F
Hz
0.122266 Hz
4.0894966 sec
30.5
F i%50 usas
Me sac
usec
a8
W
i
Table 2, entry 9
HZ
Hz
T T T T T T T T T
9 8 7 6 5 4 3 2 ppm
ok g
Nl o
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t187fa carbon

Supporting Information

F
F F
F F
Me
Table 2, entry 9
' 250 200 150 100 50 0 _50

:€: Ymsdohem\ 1\DATA\ chun\t187. 0
bm

24 Mar 2019
5573N

20:31

Sample Name:
Misc Info
Vial Number: 2

Abundance
600000

50000 F F

570(200;

450000; F F

AUDDD:-:

350000

300000
Table 2, entry 9

2500001

150001:;

1093’30;

50000
.0

750 | 980
20 reHpretly

51.0 620

1050 123.0

1159 5
] S R — 1350
iz 45 50 85 B0

il . vt e b Hpre et bl ey ot 4
65 70 75 30 65 90 95 100108 110 115 120 125 130 135 140 148 150 155 160 165 170 175 180 185 180 195 200 206 210 3

using AcgMethcd METHODZ .M

Scan 270 {3.128 min): 1167 Didata.ms

2370

2180

188.0 |
207.0 | ‘

14 1810

1550

& iran |_| 1980 |

b il 222 Llasss

LT s A frrergrer
15 220 225 230 235 240 245 250 255 260 265
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tZ41lbfa proton

MeO CN
Me

Table 2, entry 10

Supporting Information

1.00000000 =
1

CHANNEL 1

2 1 ppm

3.05>

t241bf carbon

MeO CN
Me

Table 2, entry 10

BE

pg30
536

5 mm PABBO
Q]

0.03000000
1

CHANNEL r1
13C

20 0 ppm

T
180 160 140 120 100

T
200

40
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File :C:\madchem' 1\DATA\ chun\t241bf . D
Operator fbm

Aogquired : 1 Jun 2010 20:21 using AcgMethod METHODZ .M
Instrument : 5573N

Sample Name:

Misc Info

vial Number: 4

‘Scan 534 (4,637 min): 124106 Dhdata ms
3 @21

MeO CN
2800000/ Me

2200000] Table 2, entry 10

1600000
1400000
1200000 180.1

1000000] ‘ |

500000

400000 |
| 760

2000001 g 8 80 1035 12720 a0

.,..|| | YT N T .| |,| adisalll Ml 2 2e7a s S
60 70 B0 50 100 110 120 130 140 150 180 170 1ao190:mzlummzanzﬁammzéﬁﬁmmmm .

MeO CN
: Me
T L ' J3 Page 1

Elemental Composition Report

Single Mass Analysis
Tolerance = 5.0 PPM / DBE: min =-100.0, max = 1000.0  Table 2, entry 10

Selected filters: None

Monoisotopic Mass, Even Electron lons

108 formula(e) evaluated with 1 results within limits (up to 50 best isotopic matches for each mass)
Elements Used:

C:0-21 H:0-29 N:0-2 0:0-6 Na:0-1

KIN-DEPT-28092010 HS $2-3 46 (0.861) AM (Cen,5, 80.00, Ar,10000.0,0.00,1.00); Sm (SG, 2x3.00); Cm (37:51)

TOF MS ES+ 224.1070 1.09e4
LRI,
%
1 | 225.1107
197.0918 209.0803 1 2230027 | 2261192
ol 201_11229 207.0058 ' 211.0043 2149182 21?,?31?220_9390 : 4 | o
— A AL s e - —— Y — — T
197.5 200.0 202.5 205.0 207.5 210.0 2125 215.0 2175 220.0 2225 2250 2275
Minimum: -100.0
Mazximum: 5.0 5.0 1000.0
Mass Calc. Mass mDa PPM DEE i-FIT Formula
224.1070 224.1075 -0.5 -2.2 9.5 102.5 Ci5 H14 N O
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t257af proton

OEt

MeO
Me (e}

Table 2, entry 11

1IN X [
[ T T T T T T T T T T T
10 9 8 7 6 5 4 3 2 1 ppm
gBE] s =

t257af carbon

OEt

MeO
Me (@]

299.6 K
2.00000000
0.03000000
1

CHANNEL r1

Table 2, entry 11

CHANNEL f2
waltzlé

B

uzec

T T T
200 180 160 140 120 100 80 60 40 20 0  ppm
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File :C: \msdchem\ 1\DATA\ chun\£257a€ .D
Operator : fbm
Acquired : 26 Jul 2010
Instrument : 53738
Sample Name:
Misc Info
Vial Mumber:

12:05 using AcgMethod METHODZ.M

1

.Anun:lamal Scan 618 (5.117 min): 1257af Didata.ms

1300000]

1200000

1100009

OFEt
MeO

Me

1000000

900000]

|

800000
Table 2, entry 11

700000

600000 1810
!
500000
400000| |
300000 |
200000

100000| |

1391
631 7 ”:5‘ 127.0 |
514 N0 a0 | | )
Ottt o 1l 838,10 T | il ‘?”".l 'ag.nH

T
10 120 |3|D 140

1 T x
miz-» 150 160 170 180 180 A0 210

MeO

8 Me
» T 2574

Elemental Composition Report

Single Mass Analysis

Tolerance = 20.0 PPM / DBE: min =-100.0, max = 1000.0
Selected filters: None

Monoisotopic Mass, Even Electron lons

Supporting Information

281

| 2701

20

Page 1

Table 2, entry 11

12 formula(e) evaluated with 1 results within limits (up to 50 best isotopic matches for each mass)

Elements Used:
C:0-17 H:0-18 0:0-6 Na:0-1

KIN-DEPT-28092010 HS S4 46 (0.861) AM (Cen,10, 80.00, Ar,5000.0,0.00,1.00); Sm (SG, 2x3.00); Sb (10,10.00 ); Cm (41:51)

'I:ef_‘MS ES+ 293.1163

281.0873

2889235  290.2200

286.0025 287.1216

2922283 293223
L Lt |

294.1196 285.1933

1.38e3

296,2260297.1324

Jzsogers |

Tt

I |259.6275 |
. | [289.6278 |
287.0

290.0

2850 = 286.0 2880  289.0 2010 | 2020 2030 2940

-100.0
1000.0

Minimum:

Maximum: 20.

Mass Calc. Mass mDa FPM DBE i-FIT

293.1163 283.1154 0. 8.5 61. C17

S86
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t264af proton

1,884

Hz
Hz
sac

usec
0 usec

29B8.2 K
1.00000000 sec
1

Me

CHANNEL r1

Table 3, entry 1

I T T T T T T T T T T
10 9 8 7 6 5 4 3 2 1 ppm
b
s 3383 ]
- ollled|=f ed|— ™~
t264af carbon
BRUKER
20100808
19,27
spect
5 mm PAEEO BE
usec
usec
Me . .3 K
200000000 sec
003000000 sec
1
CHANNEL I1 =
Table 3, entry 1
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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File :C:\madchem), 1\DATA \arwo\ t264af .D
Operator : CM SO
hoquired + 9 Rhug 2010

Instrument :
Sample Name:
Misc Info
Vial Number: 2

Abundance

1000020]

200000]

1000001

510 63
-l

70 B0 90

miz-> 40 50 60

t269af proton

59730

750 871 100
e v T ¢ T
100 190 120 130 140 150 160 170 180 180 200 210 220 230 240 250 260

17:58

1261
113.0

l"“'l

i

using AcgMethod METHODZ.M

Scan 868 (5,548 min): (264al Didata ms
2861

Me

| Table 3, entry 1

2331 w
226, |

[iseo 1500 reso 750 woo 200 230 | M I awee  wes  smo

270 280 290 300 300 320 B0 MO W0 380

1

t269ar proton
1

1
20100817
17.58
spect
FPROBHD 5 mm PABBO BB-
PULPROG
0
SOLVENT
K5

4006410 Hz

0.122266 Hz

4.080496E sBC
1.8

usec
- usec
TE 297.4 K
Et D1 1.00000000 sec
0 1

Table 3, entry 2

1.00°

200 g J

Ry A
338
-1 10

S&8
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t269%9af carbon

Et

Table 3, entry 2

Supporting Information

T BRUKER
| | HAM] t269af carbon
EX )
PROCHD

Date

CPDPRGZ
KUC2

Rl kX wh
R

T T T T T T
200 180 160 140 120 100

File :C:\medchem\ 1\DATAYtai\2010\T269AF.D
Operator  : Seam
Acquired : 17 Aug 2010 18:07 using AcgMethod METHOD2 .M

t 5973N
Sample Name:

Misc Info

Vial Number: 4

Abundance
1000000
500000|
WU
700000

600000

400000/
300000}
200000

100000 137
130
631 770 sa6 | | ]

1780
1520 (AR0

Scan 899 {6.725 min): T268AF Didata ms
28R

Et

Table 3, entry 2

265.1

500

.| L 326 5340.9355.0355.0 1,0415,0420.1 503.0

miz-> 40 50 60 70 80 90 100110 120130 140 153150 170 160 160200 210220 230 240 250 260 270 280 260 300310 320 330 340 350 350 370 380 350 400 410 420 430 440 450 450 470,430 420 500510

S89



Supplementary Material (ESI) for Chemical Communications
This journal is (c) The Royal Society of Chemistry 2011

t275f proton

MeO

Table 3, entry 3

Supporting Information

3.05,

t275f carbon

55,92

MeO

Table 3, entry 3

2 1 ppm
BRUKER
HAM] L275f car

PROCKC
Date, 2010082
33

spe
5 mm PAEBO HE
£gpg30

36

2
Hz
Hz

sec

usec
usec

238.5
2.00000000
0.03000000

1

CHANNEL Il -
13

8F01

CPDPRGZ
KuCz

T T T T T T
200 180 160 140 120 100 80 60

S90

40 20 0 ppm
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i len € Amadoehamy 1 \DATAVHS\Other\c265 . D
Operator Seam
Acqguired 19 Aug 2010 LG 107 umsing AcgMethod METHODS2 .M
Tram € lame 273N
Sample
M Info
Vial Numbez: 3
Abundance Soan 860 (7.017 min) 1266 Ddate ms
2861
BOOO00
70000
FOGOOO
a50000
soooon I | :
550000
500000

Table 3, entry 3

AODO00
BBO000
aooooo
2HE00D0

Fooooo

=am.0

180000

100000 |

sooDo

——————— AL DO4.S 4080
ado  ako sdo  ado sbo ada

ol —— S5
- an

t269cf proton

5 mm PABEO BE-
PULFROG
m

SOLVENT
s

Hz
0.122266 Hz
4.080496E sec
50.8

usec
usec
4K

Ph

297.
oL lL.0oo0Qaooo
DO 1

Table 3, entry 4

wn
F-Y
(]
=]

T
14 13 12 11 10 9 8 ppm
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t269cf carbon

HAME t269cf carbon

EX

PROCKO

Date.

Time

INSTRUM
PROBHD 5 mm
PULPROG

0

SOLVENT

KS

Ph

0.03000000 sec
1

CHANNEL rl -

Table 3, entry 4

200 180 160 140 120 100 80 60 40 20 0  ppm
File :C:\madchem 1\ DATA\tai\ 2010\ T265CF.D
Operator : Seam
Acquired : 17 Aug 2010 15:40 using AcgMethod METHOD2.M
Instrument : 59738
Sample Name:
Migc Info

Vial Humber: 6

Abundance Scan 1182 (8.345 min): T268CF Didatams
850000 3301

750000
700000

650000

550000
500000

450000

Table 3, entry 4 |

400000]
350000
2500001 2520
m.
1500001
100000

_— 3134
50000 i 321
14386 284 1 2891
511 ga1 780 goo 1000 1129 180 T 176.01870 2001 21302240 2371 2T | . 4050
| eotiirNTIN WY NS 1 N

mz-> 40 50 60 70 60 90 100 110 120 130 140 150 160 170 180 190 200 210 220 230 260 250 250 270 280 290 300 310 320 330 340 350 350 27D 380 3N 400 410

a |
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t269bf proton

BRUKER

HAME t2690f proton

EX 1

FROCNO 1
B, 20100817

INSTRUM

FROBHD 5 mm Pi

PULPROG

Table 3, entry 5

ra =

12 11 10 9 8 7 [ 5 4 3
BEEEEEE
e

ppm

t269bf carbon

t260bf carbon

5 mm PAEBRO HE
2gpg30
536

Hz
B Hz

sec

usec
usec

2984
2.00000000
0.03000000
1

CHANNEL Il -
13

Table 3, entry 5

LB
GB
BPC

T T T T T T
200 180 160 140 120 100 80 60 40 20 0 ppm
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File 10+ \medchem, 1\ DATANEail 2010\ T269BF. D

Operator : Seam

Acquired 17 Aug 2010 19:24 uging AcgMethod METHODZ .M
Ingtrument 53730

Sample Name:

Misc Info

Vial Number: §
Abundance
I‘!UUODi
|
1a0000|

1700004
|w:uui
150000{
140000|
13DDDO;
120000}
110000
100000
0000
20000
70000
0000
50000
40000

S0000]

20000

1330

10000
| 1260 | |
)

510 620 751 sro 10001121

207.0
163.0 176.0 19G.9 |

Scan 1268 (8,837 min): T269BF Didata ms

041

‘ Table 3, entry 5

2851

2761

X 2480 2631 |
Z40zm0 Al |

3269 5411 355.0 4060

miz-=

t2l0afa proton

El

Me

Table 3, entry 6

Ll

428.0
............... TR e -l

T T frer 7 | SARNLRARM JRARAS AR RARR RARAS) Tr
40 50 60 F0 BD BD 100 110 120 130 140 150 160 170 180 190 200 210 220 230 240 250 260 270 280 290 300 310 320 330 340 350 360 370 380 380 400 410 420 430

T T T T T T T T
1 10 9 a 7 6 5

IEEEE
= leil—=|ul—

ppm
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t2l0afa carbon

Me

Table 3, entry 6

Supporting Information

tZloara

carbon

SOLVENT

NS

CHANNEL Il -
13

SFO1

CPODPRG2
KUC2

T
200

100

using RocgMethod METHOD2 .M

180 160 140 120
File +C:\msdchem\1\DATA\ chun\T2104.D
Operator : fbm
ed : 21 Apr 2010 12:52
Instrument : S973N
Sample Name:
Misc Info

Vial Number: 1

Abundance
1500000]

1400000
1300000
|

12000001

1100000]

400000
300000/
200030

100000

1335

510 630 750 70 1065 203
g Ly

Sean 796 (6.136 min): T210A D\data ms
2691

Me

Table 3, entry 6

5 2261 2401
150.0 163.0 176.0 189.1 20202140 “
Tt . 1 J il

| || 210

30924283851 45

i e T T T | i T
miz-> 40 50 60 70 B0 90 100 110 120 120 140 150 160 170 180 1&0 200 210 220 230 24D 25

S95

T
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t210bfa proton

Table 3, entry 7

T
1 10 9 8

100, -4
2.00
3.03

t210bfa carbon

i
— 14,98

Et

Fd
2.000000
0.03000000

1

Table 3, entry 7

CHANNEL 1
L3

T T T T T T T
200 180 160 140 120 100 80 60 40 20 0  ppm
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File :C:\msdchem\ 1\DATA\chun\T210E .D

Cperator : fbm

Acquired : 21 Apr 2010 13:08 using AcgMethod METHOD2 .M
Instrument : 5973N

Sample Name:

Misc Info

Vial Nun—ber; 2

&Jndam_ Scan 825 (6.302 min): T2108 Didata.ms

200000

2500000 2681 | X
2600000
2400000 Et
2200000
1500000 Table 3, entry 7
1600000{ |
1-100000;

—-

1000000 ‘ |
£00000] 1325

| 195 | 260 281
511 630 TT0ggy W84, .51u|m 3”20? 231 " | |
o ! | 1 I | Al 270 34s ssiomessso 4051

40 50 60 TO &0 93!0011012{‘13014011 -601?01BCI1902002‘02202302&)?502602?02902903003‘0‘20.,303403503603?03&0390400110

miz->

N

=~

T210b X

Elemental Composition Report Et Page 1

Single Mass Analysis
Tolerance = 20.0 PPM / DBE: min =-100.0, max = 1000.0
Selected filters: None

Table 3, entry 7
Monoisotopic Mass, Even Electron lons
7 formula(e) evaluated with 1 results within limits (up to 50 best isotopic matches for each mass)
Elements Used:

C:0-21 H:0-18 N:0-2 Na:0-1
KIN-DEPT-28092010 HS 51 47 (0.880) AM (Cen,10, 80.00, Ar,5000.0,0.00,1.00); Sm (SG, 2x3.00); Sb (10,10.00 ); Cm (40:52)

TOF MS ES+ 284 1452 6.15e3
ur
%_
285.1488
B ghs 2822619 2951927
253.1079256.2635 261 0973 268.1207 271 1142 2701520 ‘ 286.1528 293.1494 295.192
L Loy e N -I_ . X! Jrl[l‘l e A J..L. Saer I'|.I| ILJ I' S | miz
255.0 260.0 265.0 270.0 275.0 2so.u 285.0 290.0 295.0
Minimum: -100.0
Maximum: 5.0 20.0 1000.0
Mass Calc. Mass mDa PPM DBE i-FIT Formula
2B4.1452 284.1439 1.3 4.6 13.5 20.4 C21 Hlis W
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1,204

e BRUKER

RUM

EROBHD
PULPROG
™

Me

SOLVENT

KS

Me

1

Table 3, entry 8

LI‘.-
GH
BC

10 9 8 7 6 5 4 3 2 1 ppm

t269df carbon
BRUKER

HAME t269df carbon
EXPNO
FROCKO

i5.19

— 14,20

INSTRUM

PROBHD

M e PULFROG
m

JENT

Me

CHANNEL r1 -
13

Table 3, entry 8

A N | VT A b

T T T T T T
200 180 160 140 120 100 80 60 40 20 0 ppm
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File :C:\msdchem), 1\ DATA\chun\t2654.D
Cperator : CM S0
hcquired @ 10 Aug 2010
Instrument : 53730
Sample Name:

Misc Info

Vial Humber: @

17:53 using AcgMethod METHODZ.M

Abundance Scan 986 (7.108 min): 1266d Dndata.ms

2821
|7000W|

1600000/
1500000
1400000
m:ocn:

1200000

700000
600000

500000/ 265.1

400000
2521

300000

200000 1260
f

100000} \ 1
0| |t e

51.4 s:n 751 870 1000 IIL|

2391 |
141
| 1520 1651 1780 || 20202130 =m0 |

miz-> 40 50 ED 70 80 80 |m '10 120 130

T2694

Supporting Information

Me

Me

Table 3, entry 8

3'5& 4350

B SRl

-

la 150 160 ?D 180 mn 260 210 220 230 240 250 260 270 280 250 300 20 120 SJO HD !50 360 370 380 330 400 €10

Me

Elemental Composition Report Me Page 1
Single Mass Analysis
Tolerance = 5.0 mDa / DBE: min=-1.5 max=50.0
Element prediction: Off
Table 3, entry 8
Maonoisotopic Mass, Odd and Even Electron lons
1 formula(e) evaluated with 1 results within limits (up to 50 best isotopic matches for each mass)
Elements Used:
C:0-22 H:0-20
Kin-dept-04112010 S6 HS 47 (0.783) Cm (23:47)
TOF MS El+
1.12e+005
100- 282.1415
|
L
! |
] .2aa,|1460
) 281.1339 |
012691347 2707910 574098 2760912 2791189 “" 77| |284.1498 2851581  5pg9g01 2002079 2023184
2700 | 2720 | 2740 | 2760 | 2780 2800 2620 2840 2860 2880 2000 2920
Minimum: -1.5
Maximuam: 5.0 10.0 50.0
Mass Calc. Mass mba PPM DBE i=FIT Formula
282.1415  282.1409 0.6 2.1 14.0 27.0 c2z His
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t264cfa proton

BRUKER
(>

EROBHD
FULPROG

D
SOLVENT
KS
Hz

Hz

oo

usec
usec

2
1.0000

CHANNEL r1

Me

Table 3, entry 9

=
w

o

1 ppm

t264cf carbon

a8

STRUM
PROBHD
PULPROG

D
SOLVENT
05

Table 3, entry 9

T T T T T T
200 180 160 140 120 100 80 60 40 20 0 ppm
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File :C:\msdchem' 1\DATA\arwo\t264c£.D

Operator : CM SO

Aoquired 9 Aug 2010 18:14 using AcgMethod METHODZ .M
Instrument : S5973N

Sample Name:

Misc Info

Vial Number: 3

Abundance Sean 1355 (9.334 min): 1264¢! D\data.ms
550000

500000
450000‘
400000|

3500001

250000/

Table 3, entry 9

150000

1000001
2521 851

1
500001 1631 |

1500 au;nm‘
510 650 771 910 102111301250, 1380, | Ll yamsatere 2070 2280 szff'_‘__l 2064 2824 WY L) 355 1 s

¥y L P | {Trty Al Rk ik | 5 T T | b, Mkl T
miz-> 40 50 60 70 E0 90 100 110 120 130 140 150 160 170 180 130 200 210 220 230 240 250 260 270 280 250 200 310 320 330 340 350 360 370 350 330 400 410
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tz44afl proton

o BRUKER

t244arl proton

CHO

5 mm

Me

Table 3, entry 10

1.00
2.02
1.96'
3.0
1.88;
3.7
3.09

t261bf carbon

— 153, 3§

CHO

Me

299.6 K
Z.00000000 se
0.03000000 se
CHANNEL I1 -

Table 3, entry 10

CHANNEL 12
walts

80.0
a

T T T T T
200 180 160 140 120 100 80 60 40 20 0 ppm
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File :C:\msdchem\1\DATA\chun\t261b.D

Operator : fbm

Acquired : 13 Jul 2010 12:59 using AcqMethod METHODZ.M
Instrument : 5973N

Sample Name:
Misc Info
Vial Number: 2

Supporting Information

Abundance Scan 1120 (7.990 min); 12510 Ddata. ms
500000/ 29P.|
450000
CHO
4000001
350000 |
300000| |
Me
250000}
2521
200000¢
Table 3, entry 10
|50|30|}i [
2851
‘.mw:
| 1251 2050
| 2350 |
~ T 147.0 nsy 2280 | |‘ “ A1 |
1 1 1 | il
s11 83 gsp 8T 1000 [ 'J A3 wap TP 1880, AT 1 OO 11 i |_'
s Mt 5 o SN, T il o et ety t . + L gl
miz=> 50 60 70 & 80 100 110 120 130 140 150 180 470 180 190 200 210 220 230 240 250 260 270 280 290 3
CHO
_ » T6lb 1
Eiemental Composition Report Me Page
Single Mass Analysis
Tolerance = 5.0 PPM / DBE: min = -100.0, max = 1000.0
Selected filters: None
Table 3, entry 10
Monoisotopic Mass, Even Electron lons
101 formula(e) evaluated with 1 results within limits (up to 50 best isotopic matches for each mass)
Elements Used:
C:0-22 H:0-29 MN:0-2 0:0-6 Na:0-1
KIN-DEPT-28092010 HS $3-2 46 (0.861) Cn (Cen, 10, 80.00, Ar); Sm (SG, 2¢3.00); Sb (10,10.00 ); Cm (41:53)
TOF MS ES+ 297.1284 1.1084
%
298.1321
1
: 206.2569 I
093,154 295-1630 | 299.;!469 301,3420 ;3.02 3025304_|zsau 3051484 307 1200 309.1651
: ! ——— | '8 NN PR N - . ¥ A, S N R ! ke miz
292.0 294.0 296.0 288.0 300.0 302.0 304.0 306.0 308.0
Minimum: -100.0
Maximum: 5.0 5.0 1000.0
Mass Calc. Mass mDa PEM DBE i-FIT Formula
297.1284  297.127% 0.5 1T 14.5 146.1 C22 H17 O
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t306L proton

spect

2 K
1.000c00000
1

| CHANNEL T1

Me
Me Me

Table 4, entry 4

| [ AL .

T T T T T T T T T T

9 8 6 5 4 3 2 1 ppm
g g g8 212
- - led oo

t306f carbon

5] é
5 mm PABBO E
zgpg

Me Me

0.0300

CHANNEL Il

Table 4, entry 4

B

MM%WM

T T
200 180 160 140 120 100 80 60 40 20 0 ppm
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File :C:\msdchem', 1\ DATA' chun\T234F.D

Operator : f£bm

Aoquired ¢ 23 May 2010 20:4% using AcgMethod METHODZ.M
Instrument : 5973 :

Sample Name:

Misc Info

Vial Number: 2

Abundance Scan 414 (3.950 min): T234F Didata.ms

1821
70000| | =
2
swm-; Me Me
55000,
53000. |
| Table 4, entry 4
450001
A0000|

35000

30000

167.0

10000] ‘ 1971
- 85
) .
S0 60 :s“ |

1521 [

| o6 150 1280 140p | |
I, o T il 1s0,)]| 2068

e s

. T
miz-> S 6 70 B0 80 100 M0 120 130 140 150 160 170 180 190 200 210 20 230 240 250 260 20 280 290
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t309f proton

Me— XS

Me Me

297.2 K
1.00000000 se
1

Table 4, entry 5

CHANNEL 1

T T T T T T T T T T T T T T
2 11 10 9 8 7 6 5 4 3 2 1 0 -1 -2 ppm
8g=3 23
=|=leil= wled
t309f carbon
Ik BRUKER
5]
5 mm PABBO BE
Tgpg30
b
Me N S 2.00000060 mec
0.03000000 sec
1
Me Me CHANNEL r1 -
Table 4, entry 5 R
usec
Lo " .

T T
120 100 80 60 40

T T T T
200 180 160 140
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File :C:\medchen'\ 1\DATA \ wzx\wzx047\£309.D
Operator : Seam
Acguired : 21 Nov 2010
Instrument : 5373N
Sample Name:

Misc Info

Vial Number: 1

16:00 using AcgMethod METHODZ.M

Abundance

Me— XS

550000 Me Me

Table 4, entry 5

3500007
300000

2500001
| 1280
200000}

1500001

100000 51 0 510
so000! 1000

Supporting Information

Scan 385 (3.970 min): 1309 D'data ms (-84) [-)

1869 21

1430 ! |

1
157.1 |
| 1520

1340

miz—>

840

1210

ﬂl—-—r— JJ' ] !I

50556D55?D?3

1080 H IJ ms |,| o temal ]l sero |
30 8 S0 95 100 105 1‘D 115 120 115 130 135 140 1‘15 150 155 |50 165 1?€ 175 180 185 190 135 200 205 210

Me— XS
— -
y 307 Me Me
Elemental Composition Report Page 1
Single Mass Analysis
Tolerance = 5.0 PPM / DBE: min = -1.5, max = 50.0
Element prediction: Off Table 4, entry 5
Monoisotopic Mass, Odd and Even Electron lons
9 formula(e) evaluated with 1 results within limits (up to 50 best isotopic matches for each mass)
Elements Used:
C:0-18 H:0-15 S:0-8
Kin-dept-26112010 HS S2 64 (1.067) Cm (63:72)
TOF MS El+
8.58e+004
100 202.0818
1 |
LT
1 |
{ 201.0739203.0853
o 180.0611 1951173196121 1oq gp5 | 204.0803205.0830 2101400 2139805214991 2184577
190.0 1925 195.0 197.5 200.0 202.5 205.0 207.5 210.0 212.5 215.0 2175
Minimum: -1.5
Maximum: 5.0 5.0 50.0
Mass Calc. Mass mDa FPM DBE i-FIT Formula
202.0818 202.0816 0.2 1.0 7.0 6.2 Cl3 Hl4 S
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t239fa proton

Me
MeO

OMe

Table 4, entry 6

Supporting Information

t239fa proton

1

1
20101124
12,

5P
5 mm PABBEO

s i "
T T T T T T T T T
9 8 7 6 5 4 3 2 1 ppm
38 & 5| g
-l Ll L-] @
t23%fa carbon
g : : BRUKER
KAME t239ra carbon
Me
MeO OMe
0.03000000
DO 1
Table 4, entry 6 CHANNEL 1 -
CHANNEL I2
Wwaltzlé
BQ. usec
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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File ¢ :\medchem\ 1\DATA\ chun\T239F.D
Operator + fbm

Acqguired : 25 May 2010 16:03

InstTument 5973W

Sample Name:
Misc Info
¥ial number: 4

Abundance

QUDDDDE
280000
260000
240000

220000

200000
‘|b’.mﬂi
IEDDD:J!
1400001
120000
100000

80054

BODDD|

40000

TBO 9.0

200000 g4 63
|

1
ok _|..,“:|| L '||||._|-.|.!I.

1052 =0

miz-> S0 60 TO 80 80

t238bfa proton

100 110 120 130 140 150

using AcgMethod METHODZ .M

Sean 478 (4. 316 min}: T239F Didata
228

3, TES
3, 74D

ms
1

e [ L T

MeO
MeO

Table 4, entry 7

OMe

Supporting Information

Me

MeO OMe

Table 4, entry 6

T

e prE e =

L T = S RARERas e
180 190 200 210 22‘0 23‘0 240 250 260 270 280 200 200 310 320 I 40 350 380

KAME
EXPRO

tZ3igbfa proton

PROCKO
Date_

T
T T T T T T T T T T T T T T T
2 # 190 9 & ¥ 6 5 4 % 2 41 0 =1 =2 .ppm
22kl &R
| i e il
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t238bfa carbon

MeO
MeO OMe

Table 4, entry 7

CHANNEL 1

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

File :C:\madchem' 1\ DATA chun\T2388F.D

Operator : fhm

Aoquired : 25 May 2010 15:47 using AcgMethod METHODZ.M
Instrumen 59730

Misc Info :
Vial Number: 3

Abundance Scan 534 (4,637 min): T2388F D'data.ms

50000 2

45000

40000

35000/ MeO
MeO OMe

30000/ |

25000|

Table 4, entry 7

20000

15000

196.0
1211
155.0 1831 2130
5000 910 |

1710
{31 1390 220

(A ‘ff-ﬁ_.,._;_._l,s._l_a.|.'..._.,.,,|..,.,

1009 “‘1‘
' i

! _wes 210
70 Bl a0 100 110 120 130 140 150 160 170 180 190 200 210 20 230 240 250 260 20 280 290

.:,_.l..[l|..|.. i

R e
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t273f proton

MeO

OMe

Table 4, entry 8

Supporting Information

298 *
2.98

saqﬁaéa
Sl=l=leil=la

t273f carbon

56,98
4

- 58,

MeO
OMe

Table 4, entry 8

5 mm PABBO BE
Zgpg30
536

2.00000000
0.03000000
1

CHANNEL Il
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