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Table S1. 'H and '9F NMR chemical shifts in rotaxanes (10Aa-Ad) with variable axle lengths.

Entry Length of Rotaxane SF ASF2 SH, dHi ASHP
alkylene group (n)

1 3 10Aa  -127.12 -127.77 0.66 408 386 022

2 6 10Ab  -127.07 -127.84 0.77 4.01 3.79 0.22

3 12 10Ac  -127.12 -127.87 0.75 403 3.83 0.20

4 20 10Ad  -127.11 -127.85 0.74 405 385 0.20

a ASF = oF (low field) - 8F (high field).
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b ASH = 8H (low field) - 8H (high field).



General Information:

All moisture and air-sensitive reactions were performed using standard syringe-septum technique
under argon atmosphere. Low temperatures were maintained using dry ice-acetone combination.
Oil bath was used as the heating source and the external temperature was reported.
Commercially available reagents were used without further purification. All reactions were
monitored by thin-layer chromatography (TLC, on Merck silica gel 60F-254 plates) and
visualization of the spots was done under UV light or by dipping the plates in polymolybidic acid-
ethanol or anisaldehyde-acid reagent and heating at ~120 °C. Column chromatography was
performed using silica gel 60N (spherical, neutral 40-50 pm) from Kanto Chemicals. NMR
spectra were recorded on a JEOL 300, 400 or 500 MHz spectrometer or a Bruker 400 MHz NMR
spectrometer. Chemical shifts were reported in delta units (&) relative to chloroform (7.24 ppm
for '"H NMR and 77.0 ppm for *C NMR) and dimethyl sulfoxide (DMSO, 2.50 ppm for '"H NMR
and 39.5 ppm for *C NMR) as internal reference standards or BF3-Et,O (0.00 ppm for '°F) as
external reference standard. Multiplicity is indicated by s (singlet), d (doublet), t (triplet), q
(quartet), quint (quintet), m (multiplet), or bs (broad singlet). Coupling constants (J) are reported
in Hertz. IR spectra were recorded on a Fourier transform infrared spectrometer using a diamond
ATR module. A YMC-GPC T30000 (21.2 mm ID x 600 mm L) column was used for GPC
separation using CHCIs as the eluent. High-resolution mass spectra (HRMS) were obtained by
using matrix-assisted laser desorption/ionization (MALDI) and a time-of-flight (TOF) mass

analyzer.
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Synthesis of compound 1c:

H 1. n-BuLi, CI(CH,);,OMOM (CH,)1,—OH
Ar THF, rt, 12 h Ar
Ar Ar > Ar Ar
2. HCI, MeOH, 60 °C

Tris(4'-cyclohexyl[1,1"-
biphenyl]-4-yl)methane

v -0

n-BuLi (1.56 M solution in hexane, 1.78 mL, 2.78 mmol, 2 equiv) was added dropwise to

1.5 h, 69% (over 2 steps) 1c

the solution of tris(4-cyclohexylbiphenyl)methane' (1.00 g, 1.39 mmol, 1 equiv) in 15 mL
of dry THF with stirring at room temperature. The color of the solution turned to dark blue.
1-Chloro-6-(methoxymethoxy)dodecane? (0.37 g, 1.39 mmol, 1 equiv) was added at rt,
and the mixture was stirred for 12 h. MeOH (20 mL) and conc. HCI (7 mL) were added,
and the mixture was heated at 60 °C for 1.5 h. Water was added, and extraction was done
with CH2Cl2 (30 mL x 3). The combined organic layer was dried over MgSO., and the
solvent was evaporated. The residue was purified by flash silica gel column
chromatography using hexane:EtOAc (4:1 v/v) as eluent which resulted in compound 1¢

as a colorless amorphous solid (0.82 g, 0.90 mmol, 65%):

Compound 1c: colourless amorphous solid; '"H NMR (400 MHz, CDCl;) 6 7.51 (t, J = 8.0
Hz, 12H), 7.37 (d, J = 8.2 Hz, 6H), 7.26 (d, J = 8.2 Hz, 6H), 3.61 (t, J = 6.6 Hz, 2H), 2.62
(m, 2H), 2.56-2.50 (m, 3H), 1.88 (m, 12H), 1.75 (d, J = 12.8 Hz, 3H), 1.53 (m, 4H), 1.43
(m, 10H), 1.35-1.17 (m, 21H); *C NMR (100 MHz, CDCl3) & 147.0, 146.4, 138.4, 138.2,
129.6, 127.1, 126.8, 126.2, 63.1, 56.0, 44.2, 40.5, 34.4, 32.8, 30.5, 29.6, 29.6, 29.5, 29.5,
294, 26.9, 26.2, 25.7; Anal. Calcd for Cs9Hs,0: C, 89.59; H, 7.98. Found: C, 89.33; H,
8.03; IR(ATR): 3367, 3026, 2925, 2851, 2324, 1906, 1496, 1447 cm™.

Svynthesis of compound 2:

F R
Cul, PdCIy(PPh3),, EtzN
HO I HO ——TMS
TMS-acetylene
F THF, 50°C, 1 h, 74% F

2
A mixture of 4-iodo-2,6-difluorophenol (2.30 g, 8.99 mmol, 1 equiv), Cul (0.086 g, 0.45
mmol, 0.05 equiv), PdCI>x(PPhs)s (0.158 g, 0.225 mmol, 0.025 equiv) in anhydrous
triethylamine (5 mL) and anhydrous THF (25 mL) was stirred at room temperature. After
stirring for 10 minutes, trimethylsilylacetylene (1.55 mL, 10.8 mmol, 1.2 equiv) in
anhydrous THF (5 mL) was added dropwise to the reaction mixture over 10 min and the

resulting reaction mixture was heated to 50 °C. After stirring for 1 h, the mixture was
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cooled to 0 °C and then 100 mL of hexane was added. Stirring was continued for 15 min
after which the insoluble material was removed by filtration through a pad of celite and
the residue was washed with hexane (3 x 50 mL). The filtrate was concentrated under
vacuum and the crude product was purified by flash silica gel chromatography
(EtOAc:Hexanes, 6:1 v/v) to afford the alkyne 2 (1.50 g, 6.6 mmol, 74%) as dark brown

oil.

Compound 2: dark brown oil, "H NMR (300 MHz, DMSO-de) & 10.78 (s, 1H), 7.17 (dd, J
= 7.4, 1.5 Hz, 2H), 0.21 (s, 9H); *C NMR (125 MHz, CDCl3) 6 151.0 (dd, J = 242.0, 7.1
Hz), 133.8 (t, J = 14.5 Hz), 115.5 (m), 114.6 (t, J = 10.8 Hz), 102.5, 94.6, -0.2; "°F NMR
(377 MHz, CDCIz) 6 -135.1; HRMS calcd. for C11H11F20Si [M-H]: 225.0542, Found:
225.0580; IR(ATR): 3419, 2961, 2428, 2162, 1600, 1521, 1433, 1251 cm™.

General procedure for the synthesis of Axle precursors 3a-d:

@TTMS
(CH,),—OH F 2 (CHy)
Ar Ar

Ar Ar DEAD, PPhg Ar Ar
THF, reflux, 14 h

1a-d
K,CO3 MeOH:THF

(2:1, viv), rt, 12 h 81-
v + OO0
F

(CH,),—0 —
Ar
Ar  Ar F

3a(n=3),81%; 3b (n = 6), 83%
3¢ (n = 12), 88%; 3d (n = 20), 85%

To a solution of alcohol (1a-d, 1 equiv, 1a,® 1b,* and 1d° were synthesized by the reported
procedure), TMS-alkyne 2 (1.1 equiv) and PPhs (1.3 equiv) in dry THF (20 mL/mmol), was
added DEAD (1.3 equiv). The mixture was stirred at room temperature for 16 h and after
completion of reaction (as confirmed from TLC), water was added to the reaction mixture.
Extraction was done with CH.Cl; (x3), and the combined organic layer was washed with
water, brine, dried over MgSO. and concentrated under reduced pressure. The crude
products were directly used for next reaction without further purification. To a mixture of
crude protected alkyne (1 equiv) in MeOH:THF (2:1, 20 mL/mmol), K2COs (5.0 equiv) was
added and the mixture was stirred at room temperature for 14 h. After completion of
reaction, the solvent was removed under vacuum and the residue was extracted with
CH.CI, (x 3). The combined organic layer was washed with water and brine, dried over

MgSO4, and evaporated to dryness under reduced pressure. The crude product was
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purified by flash silica gel chromatography (CH2Clz2:Hexanes, 3:7 v/v) to afford the terminal
alkynes 3a-d (81-88%).

Compound 3a: 0.800 g (1.03 mmol) of 1a taken and 0.760 g (0.833 mmol) of 3a obtained
in 81% yield. Colorless needles, mp 86.4-87.7 °C; 'H NMR (400 MHz, CDCl3) 6 7.51-
7.49 (m, 12H), 7.40 (d, J = 7.6 Hz, 6H), 7.25 (d, J = 6.4 Hz, 6H), 7.01 (m, 2H), 4.16 (bs,
2H), 3.05 (s, 1H), 2.90-2.83 (bs, 2H), 2.56-2.46 (m, 3H), 1.87 (dd, J = 21.2, 9.2 Hz, 12H),
1.75 (d, J = 12.4 Hz, 3H), 1.63 (bs, 2H), 1.49-1.34 (m, 12H), 1.30-1.24 (m, 3H); 3C NMR
(100 MHz, CDCl3) 6 155.2 (dd, J = 247.8, 6.7 Hz), 147.1, 145.9, 138.6, 138.2, 137.1 (t, J
=14.4,13.5 Hz), 129.5, 127.2, 126.8, 126.4, 116.2 (m), 81.3, 78.1, 75.1, 55.6, 44.2, 36 .4,
34.4, 26.9, 26.6, 26.2; ""F NMR (377 MHz, CDCl;) & -127.529; HRMS calcd. for
CesH7oF2NO [M+NH4]*: 930.5420, Found: 930.5420; IR(ATR): 3295, 2923, 2849, 2120,
1567, 1509, 1341 cm™.

Compound 3b: 0.800 g (0.977 mmol) of 1b taken and 0.775 g (0.812 mmol) of 3b
obtained in 83% vyield. Colorless needles, mp 78.5-79.8 °C; '"H NMR (400 MHz, CDCl;) &
7.56-7.47 (m, 12H), 7.41-7.33 (m, 6H), 7.27 (d, J = 6.8 Hz, 6H), 7.03-6.96 (m, 2H), 4.11
(t, J = 6.2 Hz, 2H), 3.05 (s, 1H), 2.65 (m, 2H), 2.57-2.52 (m, 3H), 1.90 (dd, J = 22.2, 9.6
Hz, 12H), 1.80-1.66 (m, 5H), 1.52-1.35 (m, 15H), 1.32-1.17 (m, 6H); *C NMR (100 MHz,
CDCl3) 6 155.4 (dd, J = 248.8, 6.7 Hz), 147.0, 146.3, 138.4, 138.2,137.0 (t, J=13.5, 14 .4
Hz), 129.5, 127.2, 126.8, 126.3, 116.2 (m), 81.3, 78.1, 74.7, 56.0, 44.2, 40.4, 34.4, 30.0,
29.9, 26.9, 26.2, 25.6, 25.4 (one signal is merged); '°F NMR (377 MHz, CDCl3) 6 -
127.574; HRMS calcd. for CegHzeF2NO [M+NH4]*: 972.5889, Found: 972.5890; IR(ATR):
3295, 2924, 2850, 2363, 2116, 1571, 1509, 1496 cm™.

Compound 3c: 3.67 g (4.07 mmol) of 1¢ taken and 3.72 g (3.58 mmol) of 3¢ obtained in
88% yield. Colorless needles, mp 54.9-55.7 °C; '"H NMR (400 MHz, CDCl3) & 7.50 (t, J
= 8.0 Hz, 12H), 7.35 (d, J = 8.4 Hz, 6H), 7.26-7.22 (m, 6H), 7.02-6.96 (m, 2H), 4.11 (t, J
= 6.8 Hz, 2H), 3.03 (s, 1H), 2.63-2.58 (m, 2H), 2.55-2.47 (m, 3H), 1.92-1.80 (m, 12H),
1.78-1.67 (m, 6H), 1.50-1.36 (m, 12H), 1.35-1.10 (m, 20H); '*C NMR (100 MHz, CDCl3) 6
155.4 (dd, J = 247.9, 6.8 Hz), 147.0, 146.4, 138.4, 138.2, 137.0 (t, J = 13.5, 14.4 Hz),
129.6, 127.1, 126.8, 126.2, 116.2 (m), 81.3 (t, /= 3.8, 2.9 Hz), 78.0, 74.8, 56.0, 44.2, 40.5,
34.4, 30.5, 29.9, 29.6, 29.55, 29.49, 29.2, 26.9, 26.2, 25.7, 25.5 (three signals are
missing);'°F NMR (377 MHz, CDCls) 6 -127.614; HRMS calcd. for C7sHgsF2NO [M+NH4]*:
1056.6828, Found: 1056.6826; IR(ATR): 3291, 2924, 2850, 2359, 2324, 1509 cm™".

Compound 3d: 1.00 g (0.985 mmol) of 1d taken and 0.963 g (0.837 mmol) of 3d obtained
in 85% yield. Colorless liquid; 'H NMR (400 MHz, CDCl3) 6 7.50 (t, J = 8.0 Hz, 12H), 7.36
(d, J=8.4 Hz, 6H), 7.25 (d, J = 8.4 Hz, 6H), 7.00 (m, 2H), 4.14 (t, J = 6.8 Hz, 2H), 3.03
(s, 1H), 2.65-2.59 (m, 2H), 2.56-2.48 (m, 3H), 1.87 (dd, J = 22.0, 9.6 Hz, 12H), 1.78-1.70
(m, 5H), 1.50-1.36 (m, 14H), 1.35-1.12 (m, 35H); "*C NMR (100 MHz, CDCl3) 6 155.5 (dd,
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J=247.9,6.7 Hz), 147.0, 146.4, 138.4, 138.2, 137.0 (t, J= 13.4 Hz), 129.6, 127.2, 126.8,
126.2, 116.2 (m), 81.3, 78.0, 74.9, 56.0, 44.2, 40.5, 34.4, 30.5, 29.9, 29.7, 29.65, 29.56,
29.5,29.3, 26.9, 26.2, 25.7, 25.6 (some signals got merged); '°F NMR (377 MHz, CDCls)
0 -127.592; HRMS calcd. for CssHi0sF2NO [M+NH4]*: 1168.8080, Found 1168.8081;
IR(ATR): 3304, 2921, 2849, 2362, 1906, 1568, 1509, 1495 cm™.

Procedure for the synthesis of 5A:

;r
BrCH,CH,Br, K,CO5 O o
18-crown-6, 80 °C, 36 h .

The procedure reported in the literature® was generally followed. A suspension of
spirofluorenediol 4A” (0.900 g, 1.84 mmol, 1 equiv), finely powdered K.COs (0.635 g, 4.59
mmol, 2.5 equiv) and 18-crown-6 (0.049 g, 0.184 mmol, 0.1 equiv) in 1, 2-dibromoethane
(20 mL) was stirred at 80 °C for 36 h. After completion of reaction, the mixture was cooled,
filtered, and washed with CH>Cl,. The filtrate was evaporated under vacuum to yield a
residue that was purified by flash silica gel chromatography (EtOAc:Hexanes, 1:9 v/v) to
yield pure dibromide 5A (1.215 g, 1.73 mmol, 94%).

Compound 5A: White solid, mp 182.4-184.2 °C; 'H NMR (400 MHz, CDCls) & 7.75 (d, J
= 7.6 Hz, 1H), 7.70-7.65 (m, 1H), 7.54-7.47 (m, 1H), 7.43-7.33 (m, 2H), 7.27-7.22 (m, 1H),
7.10 (d, J = 8.0 Hz, 1H), 6.73 (d, J = 2.8 Hz, 2H), 6.43-6.38 (m, 2H), 6.31-6.27 (m, 2H),
4.30-4.24 (m, 4H), 3.65-3.59 (m, 4H); 3C NMR (100 MHz, CDCls) & 158.0, 157.3, 154.7,
151.8, 139.0, 138.6, 136.9, 134.6, 129.0, 128.9, 127.9, 125.6, 121.6, 120.0, 116.7, 111.2,
102.2, 93.4, 67.9, 53.2, 28.9; HRMS calcd. for CaeH22"®Br,105 [M+H]'*: 702.8975, Found:
702.8989; IR(ATR): 3060, 2969, 2873, 2359, 1742, 1615, 1499, 1418, 1189 cm’™.

General procedure for the synthesis of 5B-D:

R

K,CO3, CH3CN
reflux, 4 h

Dibromide

R = CH,CH,CH,Br (5B), 73%
= CH,CH,CH,CH,Br (5C), 81%
= H,C~7)-CH,Br (5D), 86%

A mixture of spirofluorenediol 4A (1 equiv), dibromide (10 equiv) and KoCOs (5 equiv) in

CH3CN (25 mL/mmol) was stirred under refluxing conditions for 4 h. After completion of
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reaction, solvent was removed under vacuum and water was added to the residue.
Extraction was done with CH.Cl, (x3), combined organic layer was dried over MgSO. and
concentrated under reduced pressure. The crude reaction mixture was purified using flash
silica gel column chromatography (EtOAc:hexanes, 1:9 v/v) to yield the target compounds
5B (73%), 5C (81%) and 5D (86%).

Compound 5B: 0.550 g (1.12 mmol) of 4A and 1.14 mL (11.2 mmol) of 1,3-
dibromopropane taken and 0.598 g (0.819 mmol) of 5B obtained in 73% yield. White solid,
mp 87.7-89.1 °C; "H NMR (400 MHz, CDCl;) 6 7.73 (d, J = 7.6 Hz, 1H), 7.68-7.64 (m,
1H), 7.52-7.46 (m, 1H), 7.43-7.39 (m, 1H), 7.35 (t, J = 7.6 Hz, 1H), 7.25-7.20 (m, 1H),
7.10 (d, J = 7.6 Hz, 1H), 6.73 (d, J = 2.0 Hz, 2H), 6.40-6.35 (m, 2H), 6.28-6.23 (m, 2H),
4.12-4.04 (t, J = 5.6 Hz, 4H), 3.60-3.53 (m, 4H), 2.33-2.25 (m, 4H); *C NMR (100 MHz,
CDCIs) 6 158.6, 157.4, 154.8, 151.9, 139.0, 138.6, 136.8, 134.6, 129.0, 128.8, 127.9,
125.6, 121.6, 119.9, 116.1, 111.0, 101.9, 93.4, 65.4, 53.3, 32.2, 29.9; HRMS calcd. for
Cs1H26"°Br2103 [M+H]*: 730.9288, Found: 730.9288; IR(ATR): 3060, 2973, 2359, 1749,
1610, 1497, 1252, 1181 cm™.

Compound 5C: 0.700 g (1.43 mmol) of 4A and 1.70 mL (14.3 mmol) of 1,4-
dibromobutane taken and 0.877 g (1.16 mmol) of 5C obtained in 81% yield. White solid,
mp 118.4-119.1 °C; 'H NMR (400 MHz, CDCl3) 6 7.73 (d, J = 7.2 Hz, 1H), 7.65 (d, J =
8.4 Hz, 1H), 7.49 (d, J = 8.0 Hz, 1H), 7.42 (s, 1H), 7.34 (t, J = 7.2 Hz, 1H), 7.25-7.19 (m,
1H), 7.10 (d, J = 8.0 Hz, 1H), 6.71 (bs, 2H), 6.38-6.33 (m, 2H), 6.25 (d, J = 8.8 Hz, 2H),
3.96 (t, J = 6.0 Hz, 4H), 3.46 (t, J = 6.4 Hz, 4H), 2.08-2.00 (m, 4H), 1.96-1.88 (m, 4H); *C
NMR (100 MHz, CDCls) 6 158.8, 157.5, 154.8, 151.9, 139.0, 138.6, 136.7, 134.6, 128.9,
128.7,127.8, 125.6, 121.6, 119.9, 115.9, 111.0, 101.7, 93.4, 66.9, 53.3, 33.4, 29.4, 27.8;
HRMS calcd. for CasHao BralO; [M+H]*: 758.9601, Found: 758.9605; IR(ATR): 3057,
2865, 1609, 1568, 1496, 1468, 1438, 1413 cm™.

Compound 5D: 0.600 g (1.22 mmol) of 4A and 3.20 g (12.2 mmol) of 1,4-
bis(bromomethyl)benzene taken and 0.900 g (1.05 mmol) of 5D obtained in 86% yield.
White solid, mp 203.1-204.7 °C; 'H NMR (500 MHz, CDCl3) 6 7.74 (d, J = 8.0 Hz, 1H),
7.65 (d, J = 8.0 Hz, 1H), 7.51-7.47 (m, 1H), 7.44-7.32 (m, 10H), 7.25-7.21 (m, 1H), 7.12-
7.09 (m, 1H), 6.80-6.78 (m, 2H), 6.45-6.42 (m, 2H), 6.29-6.25 (m, 2H), 5.01 (s, 4H), 4.49
(s, 4H); *C NMR (100 MHz, CDCl;) 6 158.6, 157.4, 154.8, 151.9, 139.0, 138.6, 137.6,
137.0, 136.8, 134.7, 129.3, 129.0, 128.8, 127.9, 127.8, 125.6, 121.6, 119.9, 116.3, 111.4,
102.2, 93.4, 69.7, 53.3, 33.1; HRMS calcd. for Ca1H33"°Br2INOs [M+NH,4]": 871.9866,
Found: 871.9863; IR(ATR): 3060, 2973, 2861, 2359, 1746, 1611, 1178 cm™.
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General procedure for the Williamson’s etherification (synthesis of 7A-D):

K2003, DMSOHZO
(99:01, viv), 65 °C

R = CH,CH,Br (5A) 6
= CH,CH,CH,Br (5B)
= CHchchchzBr (5C)
= H,C~T)~CH,Br (5D)

D =CH,CH, (7TA), 66%

= CH,CH,CH, (7B), 61%

= CH,CH,CH,CH, (7C), 59%

= H,C«Z)~CH, (7D), 68%
A mixture of 4,4'-(1,10-phenanthroline-2,9-diyl)diphenol hydrochloride 6° (1 equiv),
dibromospirofluorene (5A-D, 1 equiv) and powdered K.CO3; (10 equiv) in DMSO:H,0
(99:1, 250 mL/mmol) was stirred at 65 °C for 4 h. After completion of reaction, as
confirmed from TLC, the solvent was removed under reduced pressure. Water was added
to the crude reaction mixture and extraction was performed with CH2Cl,> (x3). The
combined organic layer was washed with water and brine, dried over MgSOs4 and
evaporated to dryness under vacuum. The residue was purified by flash silica gel column
chromatography with CH.Cl, as eluent to yield the corresponding macrocyclic

phenanthroline complexes 7A-D.

Compound 7A: 1.92 g (2.73 mmol) of 5A taken and 1.64 g (1.80 mmol) of 7A obtained
in 66% yield. White solid, mp 339.4-342.5 °C; '"H NMR (400 MHz, CDCl3) 6 8.36 (d, J =
7.2 Hz, 4H), 8.23 (d, J = 8.0 Hz, 2H), 8.03 (d, J = 8.0 Hz, 2H), 7.75-7.62 (m, 4H), 7.52-
7.46 (d, J = 9.6 Hz, 2H), 7.32 (t, J = 6.8 Hz, 1H), 7.25-7.13 (m, 8H), 6.45-6.38 (m, 2H),
6.31-6.27 (m, 2H), 4.45 (d, J = 13.2 Hz, 8H); *C NMR (100 MHz, CDCl;) 5 159.7, 158.8,
157.0, 156.6, 154.4, 152.2, 146.1, 139.1, 138.6, 136.8, 136.7, 134.7, 133.3, 129.3, 129.0,
128.4, 127.8, 127.5, 125.8, 125.6, 121.5, 119.8, 119.5, 117.1, 115.8, 111.9, 103.7, 93.3,
68.2, 67.6, 53.6; HRMS calcd. for Cs3H3sIN20s [M+H]": 907.1663, Found: 907.1663;
IR(ATR): 3057, 2928, 2363, 1742, 1605, 1574, 1496, 1418, 1252, 1177 cm™.

Compound 7B: 0.900 g (1.23 mmol) of 5B taken and 0.703 g (0.752 mmol) of 7B
obtained in 61% yield. White solid, mp 348.5-350.2 °C (Decomp.); 'H NMR (400 MHz,
CDCl3) 6 8.42 (d, J = 7.6 Hz, 4H), 8.25 (d, J = 8.0 Hz, 2H), 8.07 (d, J = 8.2 Hz, 2H), 7.75-
7.62 (m, 4H), 7.48 (d, J= 7.6 Hz, 2H), 7.32 (t, J = 6.8 Hz, 1H), 7.24 (s, 2H), 7.20-7.15 (m,
4H), 6.96 (s, 2H), 6.38 (d, J = 8.4 Hz, 2H), 6.26 (d, J = 8.4 Hz, 2H), 4.30-4.20 (m, 8H),
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2.30-2.22 (t, J = 5.7 Hz, 4H); *C NMR (100 MHz, CDCl3) & 160.1, 158.8, 157.1, 156.5,
154.4,152.3,146.1, 139.1, 138.7, 136.7, 134.7, 132.7, 129.2, 129.0, 128.4, 127.8, 127.5,
125.8, 125.6, 121.5, 119.9, 119.4, 116.6, 115.2, 111.5, 102.3, 93.3, 64.7, 53.6, 28.6;
HRMS calcd. for CssHa0lN2Os [M+H]": 935.1977, Found: 935.1961; IR(ATR): 3032, 2945,
2315, 1742, 1609, 1573, 1496, 1251, 1186 cm™".

Compound 7C: 0.750 g (0.989 mmol) of 5C taken and 0.562 g (0.584 mmol) of 7C
obtained in 59% yield. White solid, mp 359.1-361.3 °C (Decomp.); 'H NMR (400 MHz,
CDCl3) 6 8.44 (d, J = 8.4 Hz, 4H), 8.24 (d, J = 8.4 Hz, 2H), 8.07 (d, J = 8.4 Hz, 2H), 7.75-
7.62 (m, 4H), 7.48 (t, J = 8.0 Hz, 2H), 7.32 (t, J = 7.2 Hz, 1H), 7.25-7.20 (m, 1H), 7.16-
7.10 (m, 5H), 6.87-6.84 (m, 2H), 6.43-6.38 (m, 2H), 6.27-6.23 (m, 2H), 4.22-4.11 (m, 8H),
2.05 (bs, 8H); '*C NMR (100 MHz, CDCls) & 160.3, 159.0, 157.4, 156.3, 154.8, 152.0,
146.0, 139.1, 138.6, 136.8, 134.8, 132.2, 129.0, 128.7, 127.8, 127.5, 125.7, 125.6, 121.5,
119.9, 119.3, 115.7, 114.7, 112.7, 100.8, 93.4, 68.2, 67.9, 53.4, 26.9, 25.5; HRMS calcd.
for Cs7H44IN2Os [M+H]*: 963.2289, Found: 963.2274; IR(ATR): 3040, 2920, 2869, 1604,
1570, 1488, 1395, 1245, 1175 cm™.

Compound 7D: 0.740 g (0.866 mmol) of 5D taken and 0.623 g (0.589 mmol) of 7D
obtained in 68% yield. White solid, mp 243.6-246.2 °C; '"H NMR (400 MHz, CDCl;) 6 8.33
(d, J = 8.8 Hz, 4H), 8.22 (d, J = 8.0 Hz, 2H), 8.03 (d, J = 8.0 Hz, 2H), 7.75-7.67 (m, 3H),
7.56-7.53 (m, 1H), 7.45-7.38 (m, 10H), 7.31 (t, J = 8.0 Hz, 1H), 7.25-7.19 (m, 1H), 7.15-
7.10 (m, 5H), 6.70 (d, J = 2.4 Hz, 2H), 6.45 (dd, J = 8.4, 2.0 Hz, 2H), 6.27-6.22 (m, 2H),
5.20 (d, J = 16.8 Hz, 8H); *C NMR (100 MHz, CDCl3) & *C NMR (100 MHz, CDCl3) &
160.1, 158.2, 156.6, 153.6, 152.2, 146.1, 138.9, 138.8, 136.8, 136.7, 136.7, 134.5, 132.8,
129.2, 128.8, 128.1, 127.8, 127.6, 127.1, 125.7, 121.5, 119.9, 119.7, 117.1, 115.4, 112.2,
102.8, 93.4, 70.1, 69.7, 53.6; HRMS calcd. for CesH4IN.Os [M+H]*: 1059.2289, Found:
1059.2288; IR(ATR): 3032, 2921, 2865, 2327, 1898, 1604, 1489, 1247, 1172 cm™.
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General procedure for the synthesis of 8A-D:

Pd(PPhg3)4, Cul
TBS acetylene

. —_—
Y \i NEt;:DMF (1:2, v/v)
f rt, 18 h

€D =CHyCH; (TA) D =CH,CH, (8A), 85%
= CH,CH,CH;, (7B) = CH,CH,CH, (8B), 91%
= CH,CH,CH,CH, (7€) = CH,CH,CH,CH, (8C), 93%
= H,C~{@)-CH, (7D) = H,C~T)-CH; (8D), 89%

A mixture of macrocyclic phenanthroline (7A-D, 1 equiv), Pd(PPhs)s (10 mol%), Cul (25
mol%) and tert-butyldimethylsilylacetylene (3 equiv) in dry-NEtsz and dry DMF (1:2 v/v, 40
mL/mmol) was stirred at room temperature and after completion of reaction (18 h),
aqueous ammonia (30% solution), CH2Cl, and CHsCN (1:1:2.5 v/v) were added for
demetallation. After stirring at room temperature overnight, extraction was done with
CH.CI, (x 3), the combined organic layer was washed with water and brine and dried over
MgSO4 before solvent removal under reduced pressure. The crude reaction mixture was
purified by flash silica gel column chromatography with CH.Cl./hexanes (6:4 v/v) as eluent
to furnish the target compounds 8A-D (85-93%).

Compound 8A: 1.40 g (1.54 mmol) of 7A taken and 1.20 g (1.31 mmol) of 8A obtained
in 85% yield. White solid, mp 221.2-223.5 °C; 'H NMR (500 MHz, CDCl;) 6 8.37 (d, J =
8.5 Hz, 4H), 8.24 (d, J = 8.0 Hz, 2H), 8.03 (d, J = 8.0 Hz, 2H), 7.74-7.67 (m, 4H), 7.46 (d,
J=8.0 Hz, 1H), 7.31 (m, 2H), 7.22-7.15 (m, 8H), 6.41 (dd, J = 8.5, 2.5 Hz, 2H), 6.28 (d,
J = 8.5 Hz, 2H), 4.50-4.40 (m, 8H), 0.88 (s, 9H), 0.06 (s, 6H); *C NMR (100 MHz, CDCls)
0 159.7, 158.7, 156.6, 155.6, 154.8, 152.2, 146.1, 140.1, 138.6, 136.7, 133.3, 132.0,
129.2,129.1,128.8, 128.5, 127.7,127.5, 125.7, 125.6, 122.7, 120.0, 119.6, 119.5, 117.3,
115.8, 111.9, 106.0, 103.6, 92.8, 68.2, 67.6, 53.5, 26.1, 16.6, -4.7; HRMS calcd. for
Ce1H51N205Si [M+H]™: 919.3562, Found: 919.3562; IR(ATR): 3036, 2928, 2853, 2359,
2141, 1742, 1605, 1575, 1488, 1417, 1247, 1176 cm™.

Compound 8B: 0.600 g (0.642 mmol) of 7B taken and 0.553 g (0.584 mmol) of 8B
obtained in 91% yield. White solid, mp 222.6-225.3 °C; "H NMR (500 MHz, CDCl;) & 8.42
(d, J = 8.5 Hz, 4H), 8.24 (d, J = 8.0 Hz, 2H), 8.06 (d, J = 8.0 Hz, 2H), 7.75-7.66 (m, 4H),
7.47-7.45 (m, 1H), 7.33-7.27 (m, 2H), 7.20-7.15 (m, 6H), 6.95 (d, J = 2.5 Hz, 2H), 6.37
(dd, J = 8.5, 2.5 Hz, 2H), 6.27 (d, J = 8.5 Hz, 2H), 4.30-4.20 (m, 8H), 2.29-2.23 (m, 4H),
0.88 (s, 9H), 0.06 (s, 6H); *C NMR (100 MHz, CDCl3) 5 160.1, 158.7, 156.5, 155.6, 154.9,
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152.3, 146.1, 140.0, 138.7, 136.7, 132.7, 132.0, 129.1, 128.8, 128.6, 127.7, 127.5, 125.7,
125.6, 122.7, 120.1, 119.6, 119.4, 116.7, 115.2, 111.5, 106.1, 102.2, 92.7, 64.7, 53.5,
28.5,26.1, 16.6, -4.7; HRMS calcd. for Ce3HssN2OsSi [M+H]*: 947.3875, Found: 947.3873;
IR(ATR): 3032, 2949, 2853, 2359, 2148, 1741, 1606, 1496, 1249, 1177 cm™.
Compound 8C: 0.500 g (0.520 mmol) of 7C taken and 0.472 g (0.484 mmol) of 8C
obtained in 93% yield. White solid, mp 231.6-233.2 °C; '"H NMR (500 MHz, CDCl;) 6 8.45
(d, J = 8.5 Hz, 4H), 8.22 (d, J = 8.0 Hz, 2H), 8.06 (d, J = 8.0 Hz, 2H), 7.75-7.68 (m, 4H),
7.49-7.46 (m, 1H), 7.34-7.28 (m, 2H), 7.22-7.15 (m, 2H), 7.13 (d, J = 8.5 Hz, 4H), 6.88 (d,
J=2.3Hz, 2H), 6.41 (dt, J = 8.8, 2.0 Hz, 2H), 6.28 (dd, J = 9.0, 2.5 Hz, 2H), 4.16 (m, 8H),
2.04 (m, 8H), 0.92 (d, J= 1.0 Hz, 9H), 0.09 (d, J = 1.5 Hz, 6H); "*C NMR (126 MHz, CDCls)
0 160.3, 158.9, 156.3, 155.9, 155.2, 152.0, 146.0, 140.0, 138.6, 136.7, 132.1, 132.0,
129.1, 128.9, 128.8, 127.7,127.5,125.7, 125.6, 122.7, 120.1, 119.6, 119.2, 115.9, 114.7,
112.6, 106.1, 100.7, 92.7, 68.1, 67.9, 53.3, 26.9, 26.1, 25.4, 16.6, -4.6; HRMS calcd. for
CesHsoN205Si [M+H]™: 975.4188, Found: 975.4187; IR(ATR): 3040, 2920, 2849, 2355,
2142, 1738, 1603, 1487, 1412, 1245, 1172 cm™".

Compound 8D: 0.450 g (0.425 mmol) of 7D taken and 0.405 g (0.378 mmol) of 8D
obtained in 89% yield. White solid, mp 255.3-256.9 °C; "H NMR (500 MHz, CDCl;) & 8.34
(d, J = 8.5 Hz, 4H), 8.22 (d, J = 9.0 Hz, 2H), 8.04 (d, J = 8.5 Hz, 2H), 7.73-7.66 (m, 4H),
7.48-7.40 (m, 9H), 7.31 (t, J = 7.5 Hz, 1H), 7.27 (bs, 1H), 7.19 (t, J = 7.5 Hz, 1H), 7.16-
7.12 (m, 5H), 6.71 (d, J = 3.0 Hz, 2H), 6.46 (dd, J = 8.5, 2.0 Hz, 2H), 6.28 (d, J = 8.5 Hz,
2H), 5.17 (d, J = 7.5 Hz, 8H), 0.94 (s, 9H), 0.12 (s, 6H); *C NMR (126 MHz, CDCl3) &
160.2, 158.2, 156.6, 154.8, 154.3, 152.3, 146.1, 139.9, 138.8, 137.0, 136.7, 136.5, 132.8,
132.1, 129.2,129.0, 128.7, 128.2, 127.8, 127.8, 127.6, 127.1, 125.7, 125.6, 122.6, 120.1,
119.7, 117.4, 115.4, 112.0, 106.1, 102.9, 92.8, 70.4, 69.9, 53.6, 26.1, 16.6, -4.6; HRMS
calcd. for Cz3HseN2OsSi [M+H]": 1071.4188, Found: 1071.4190; IR(ATR): 3036, 2928,
2853, 2363, 2148, 1738, 1605, 1574, 1495, 1248, 1173 cm™.
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General procedure for the synthesis of 9A-D:

Cul, CHQC|2:CH3CN
(3:1,viv), rt, 2 h

€ =CH,CH; (8A) <> =CH,CH, (9A), 95%

= CH,CH,CH, (8B) CH,CH,CH, (9B), 90%
CH>CH,CH,CH, (8C) CH,CH,CH,CH, (9C), 94%
H,C~@)-CH, (8D) HoCHE)-CH, (9D), 92%

To the solution of phenanthroline macrocycle (8A-D, 1 equiv) in CH.Cl, was added a
suspension of Cul (1 equiv) in CH3CN (ratio of CH2Cl,:CH3CN = 3:1 v/v, 30 mL/mmol) and
the mixture was stirred at room temperature for 2 h. After completion of reaction, the
solvent was removed under vacuum, the residue was purified by flash silica gel column
chromatography with CH.Cl,:MeOH (98:2 v/v) as eluent and finally recrystallized from
CH2Clz/hexane to furnish the phenanthroline-Cul complexes 9A-D (90-95%).

Compound 9A: 0.850 g (0.926 mmol) of 8A taken and 0.975 g (0.880 mmol) of 9A
obtained in 95% yield. Light brown solid, mp 248.7-250.2 °C (Decomp.); '"H NMR (400
MHz, CDCls) 6 8.40 (d, J = 7.6 Hz, 2H), 8.02-7.91 (m, 6H), 7.87 (bs, 2H), 7.70 (dd, J =
18.8, 7.2 Hz, 2H), 7.47-7.43 (m, 1H), 7.34-7.27 (m, 2H), 7.20-7.06 (m, 8H), 6.41 (dd, J =
8.8, 2.4 Hz, 2H), 6.24 (d, J = 8.8 Hz, 2H), 4.41 (s, 8H), 0.90 (s, 9H), 0.08 (s, 6H); *C NMR
(100 MHz, CDCls) 6 159.7, 158.6, 155.7, 155.1, 152.3, 143.8, 139.9, 138.7, 137.9, 131.9,
131.4,129.2,128.8, 128.4, 127.7,127.3, 125.9, 125.8, 124.6, 122.7, 120.0, 119.6, 116.8,
116.0, 112.7, 106.1, 103.3, 92.7, 67.2, 66.7, 53.5, 26.1, 16.6, -4.6; HRMS calcd. for
Ces1H54°*CulN30sSi [M+NH,]*: 1126.2168, Found: 1126.2169; IR(ATR): 3057, 2927, 2856,
2359, 2144, 1746, 1606, 1489, 1246, 1177 cm™.

Compound 9B: 0.300 g (0.317 mmol) of 8B taken and 0.325 g (0.286 mmol) of 9B
obtained in 90% yield. Light brown solid, mp 236.4-238.8 °C (Decomp.); '"H NMR (400
MHz, CDCl3) 6 8.43 (d, J = 7.6 Hz, 2H), 8.08 (t, J = 8.0 Hz, 6H), 7.89 (s, 2H), 7.70 (dd, J
=19.6, 7.6 Hz, 2H), 7.45 (d, J = 7.6 Hz, 1H), 7.34-7.28 (m, 2H), 7.21-7.12 (m, 6H), 6.94
(s, 2H), 6.36 (d, J = 8.4 Hz, 2H), 6.24 (d, J = 8.4 Hz, 2H), 4.27-4.18 (m, 8H), 2.30-2.21
(m, 4H), 0.90 (s, 9H), 0.08 (s, 6H); *C NMR (100 MHz, CDCl;) & 160.7, 158.7, 158.3,
155.6, 155.0, 152.4, 144.0, 139.9, 138.8, 137.8, 131.9, 131.1, 130.8, 129.2, 128.8, 128.3,
127.7,127.3, 125.8, 124.3, 122.7, 120.0, 119.6, 116.7, 115.2, 111.5, 106.1, 102.6, 92.7,
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65.1, 64.9, 53.5, 28.5, 26.1, 16.6, -4.6; HRMS calcd. for Ce3Hss®*CulN3OsSi [M+NHa]":
1154.2481, Found: 1154.2486; IR(ATR): 3060, 2949, 2857, 2357, 2148, 1607, 1496,
1415, 1255, 1180 cm™.

Compound 9C: 0.470 g (0.482 mmol) of 8C taken and 0.527 g (0.453 mmol) of 9C
obtained in 94% yield. Yellow solid, mp 241.2-242.8 °C (Decomp.); '"H NMR (400 MHz,
CDCI3) 6 8.38 (d, J = 5.2 Hz, 2H), 8.15 (bs, 5H), 7.87 (bs, 2H), 7.70 (dd, J = 18.0, 7.2 Hz,
2H), 7.45 (d, J = 8.0 Hz, 1H), 7.35-7.26 (m, 2H), 7.22-7.08 (m, 6H), 6.86 (bs, 2H), 6.38 (d,
J=8.8 Hz, 2H), 6.25 (d, J = 8.4 Hz, 2H), 4.10 (bs, 8H), 2.02 (bs, 8H), 0.90 (s, 9H), 0.07
(s, 6H); *C NMR (100 MHz, CDCls) & 160.9, 158.8, 155.9, 155.1, 152.2, 140.0, 138.6,
137.8, 132.0, 130.9, 129.2, 128.8, 128.6, 127.7, 125.8, 122.7, 120.0, 119.6, 116.1, 114.7,
112.5, 106.1, 101.0, 92.7, 67.4, 53.4, 26.1, 25.8, 25.3, 16.6, -4.6 (some signals got
merged); HRMS calcd. for CesHss®*CuN.OsSi [M-1]": 1037.3406, Found: 1037.3405;
IR(ATR): 3057, 2945, 2853, 2357, 2146, 1605, 1488, 1412, 1247, 1173 cm™.
Compound 9D: 0.250 g (0.233 mmol) of 8D taken and 0.270 g (0.214 mmol) of 9D
obtained in 92% vyield. Red solid, mp 256.6-258.8 °C (decomp.); '"H NMR (400 MHz,
CDCI3) 6 8.29 (d, J = 6.8 Hz, 2H), 8.10-7.93 (m, 6H), 7.77-7.65 (m, 4H), 7.47-7.41 (m,
9H), 7.30-7.23 (m, 2H), 7.18-7.08 (m, 6H), 6.69 (d, J = 1.6 Hz, 2H), 6.45 (dd, /= 8.8, 2.4
Hz, 2H), 6.25 (d, J = 8.8 Hz, 2H), 5.16 (d, J = 12.4 Hz, 8H), 0.92 (s, 9H), 0.09 (s, 6H); '*C
NMR (100 MHz, CDCls) 6 160.5, 158.3, 154.9, 154.4, 152.2, 143.8, 139.9, 138.7, 137.8,
136.8, 136.3, 132.0, 131.3, 130.7, 129.0, 128.7, 128.1, 127.7, 127.6, 127.2, 125.8, 125.6,
124.6, 122.6, 120.0, 119.6, 117.1,115.3, 112.4, 106.1, 102.5, 92.7, 70.1, 70.0, 53.5, 26.1,
16.6, -4.6; HRMS calcd. for C73Hss®*CuN20sSi [M-1]": 1133.3405, Found: 1133.3405;
IR(ATR): 3032, 2926, 2861, 2367, 2141, 1746, 1605, 1490, 1416, 1249, 1173 cm™.
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General procedure for the synthesis of rotaxanes 10Ac-Dc:

i. KoCOg, Iy, xylene
130°C, 36 h

F
_ ii. NHg:CHoCly:CH3CN
7{');0 — (1:1:2.5, vIv)

AY Ar F 11 (11-17%) F < = CH,CH, (10Ac), 76%; = CH,CH,CH, (10Bc), 79%;
= CH,CH,CH,CH, (10Cc), 82%; = H,C~T)-CH,(10Dc), 77%

A sealed tube was charged with macrocyclic Cu-complex 9A-D, (1 equiv), terminal alkyne
3c (2.5 equiv), finely powdered K>COs (3.75 equiv), |2 (1.25 equiv) and dry xylene (2
mL/0.01 mmol of 9A-D) as solvent under argon. The reaction mixture was stirred for 36 h
(12 hfor9D) at 130 °C and after completion of reaction, aqueous ammonia (30% solution),
CH2Cl2 and CH3CN (1:1:2.5 v/v, 2 mL: 2 mL: 5§ mL/0.01 mmol of 9A-D) were added for
demetallation. After stirring the mixture at room temperature overnight, extraction was
done with CH.Cl, (x 3), the combined organic layer was washed with water and brine and
dried over MgSOQO, before solvent was removed under reduced pressure. The crude
reaction mixture was purified by flash silica gel column chromatography with
EtOAc:hexanes (1:9 v/v) as eluent to furnish the target rotaxanes 10Ac-Dc¢ (76-82%)
along with the dimerized axle component (11¢) as side product. Further purification was
done using GPC with CHCIs as eluent.

Compound 10Ac: 0.040 g (0.036 mmol) of 9A and 0.094 g of 3¢ (0.090 mmol) taken and
0.082 g (0.027 mmol) of 10Ac and 0.032 g (0.015 mmol) of 11¢ obtained in 76% and 17%
(based upon 3c¢) yield respectively. White solid, mp 171.2-173.5 °C; "H NMR (500 MHz,
CDCls) 6 8.20 (t, J = 8.0 Hz, 6H), 7.93 (d, J = 8.5 Hz, 2H), 7.73-7.70 (m, 3H), 7.64 (d, J =
8.0 Hz, 1H), 7.52-7.46 (m, 24H), 7.44-7.41 (m, 1H), 7.37-7.33 (m, 12H), 7.32-7.26 (m,
2H), 7.26-7.22 (m, 12H), 7.18 (d, J = 8.0 Hz, 2H), 7.12-7.07 (m, 6H), 7.04 (t, J = 7.5 Hz,
1H), 6.85 (d, J = 8.0 Hz, 1H), 6.68 (m, 2H), 6.44 (m, 2H), 6.29 (m, 2H), 4.53-4.36 (m, 8H),
4.03 (t, J=6.5Hz, 2H), 3.83 (t, J = 6.5 Hz, 2H), 2.61 (m, 4H), 2.55-2.48 (m, 6H), 1.86 (dd,
J=26.0, 10.0 Hz, 24H), 1.74 (d, J = 12.0 Hz, 6H), 1.68-1.63 (m, 2H), 1.56-1.52 (m, 4H),
1.47-1.30 (m, 30H), 1.29-1.12 (m, 34H), 0.92 (s, 9H), 0.09 (s, 6H); *C NMR (100 MHz,
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CDCls) 6 159.2, 158.0, 156.8, 155.2 (dd, J = 248.8 Hz, 6.7 Hz), 154.7 (dd, J = 247.9, 6.7
Hz), 154.4, 153.7, 152.7, 147.0, 146.4, 139.6, 139.2, 138.3, 138.2, 137.6 (t, J = 13.4 Hz),
137.2 (t, J=14.4 Hz), 136.5, 133.5, 132.2, 129.6, 129.4, 128.6, 128.5, 128.3, 127.9, 127 4,
127.2,126.8, 126.2, 125.8, 125.6, 122.7, 120.1,119.8, 118.2, 117.0 (m), 116.8 (m), 115.3
(m), 113.2, 106.1, 102.9, 92.7, 81.3, 80.8, 75.6, 75.0, 74.8, 74.6, 66.6, 66.1, 56.0, 53.8,
44.2,40.5,34.4,30.5,29.9, 29.8, 29.7, 29.6, 29.5, 29.3, 29.2, 26.9, 26.2, 26.1, 25.7, 25.6,
25.5, 16.6, -4.6 (some signals are merged); 'F NMR (377 MHz, CDCl3) 6 -127.121, -
127.865; HRMS calcd. for Cz11H217F4N2O7Si [M+H]": 2994.6386, Found: 2994.6340;
IR(ATR): 3025, 2924, 2850, 2324, 2144, 1740, 1506, 1340, 1242, 1172 cm™.
Compound 10Bc: 0.020 g (0.018 mmol) of 9B and 0.046 g of 3¢ (0.044 mmol) taken and
0.042 g (0.014 mmol) of 10Bc and 0.013 g (0.0060 mmol) of 11¢c obtained in 79 % and
14% (based upon 3c) yield respectively. Light yellow solid, mp 179.1-181.8 °C; '"H NMR
(500 MHz, CDCl3) 6 8.32 (d, J = 8.5 Hz, 4H), 8.20 (d, J = 8.5 Hz, 2H), 7.98 (d, J = 8.5 Hz,
2H), 7.72-7.68 (m, 3H), 7.64 (d, J = 8.0 Hz, 1H), 7.52-7.41 (m, 25H), 7.37-7.28 (m, 14H),
7.26-7.21 (m, 12H), 7.14 (d, J = 8.0 Hz, 4H), 7.07-7.03 (m, 3H), 6.98-6.94 (m, 2H), 6.87
(d, J =7.5 Hz, 1H), 6.75-6.69 (m, 2H), 6.37-6.33 (m, 2H), 6.26-6.22 (m, 2H), 4.30-4.08
(m, 8H), 3.97 (t, J = 6.5 Hz, 2H), 3.85 (t, J = 6.5 Hz, 2H), 2.63-2.56 (m, 4H), 2.55-2.46 (s,
6H), 2.27-2.18 (m, 4H), 1.86 (dd, J = 25.5, 10.5 Hz, 24H), 1.74 (d, J = 12.5 Hz, 6H), 1.65-
1.52 (m, 4H), 1.48-1.30(m, 32H), 1.29-1.10 (m, 34H), 0.91 (s, 9H), 0.08 (s, 6H); "*C NMR
(100 MHz, CDCls) 6 160.0, 158.9, 156.4, 155.1 (dd, J = 248.9, 6.8 Hz), 154.9 (dd, J =
247.9,6.7 Hz), 154.4,154.3,152.7, 147.0, 146.4, 146.3, 139.5, 139.2, 138.3, 138.2, 137 .4
(t, J=13.4 Hz), 137.2 (t, J = 13.5 Hz), 136.5, 132.9, 132.1, 129.6, 129.1, 128.8, 128.6,
128.0, 127.8,127.4,127.1,126.8, 126.2, 125.7, 125.6, 122.7, 120.0, 119.7, 119.3, 117.5,
116.8 (m), 116.6 (m), 115.6 (m), 115.1, 111.6, 106.1, 102.3, 92.7, 80.5, 75.3, 74.83, 74.76,
74.66, 65.0, 64.8, 56.0, 53.7, 44.2, 40.5, 34.4, 30.5, 29.9, 29.8, 29.7, 29.63, 29.58, 29.30,
29.26, 29.0, 26.9, 26.2, 26.1, 25.8, 25.6, 25.5, 16.6, -4.6 (some signals are merged); "°F
NMR (377 MHz, CDCl3) 6 -127.312, -127.647; HRMS calcd. for C213H221F4N20O;Si [M+H]":
3022.6699, Found: 3022.6685; IR(ATR): 3020, 2923, 2853, 2362, 2163, 1734, 1555,
1340, 1236 cm™.

Compound 10Cc: 0.040 g (0.034 mmol) of 9C and 0.089 g of 3¢ (0.086 mmol) taken and
0.086 g (0.028 mmol) of 10Cc and 0.019 g (0.0090 mmol) of 11¢ obtained in 82% and
11% (based upon 3c) yield respectively. Light yellow solid, mp 174.3-176.7 °C; '"H NMR
(500 MHz, CDCls3) 6 8.44 (d, J=7.0 Hz, 4H), 8.22 (d, J = 8.5 Hz, 2H), 8.04 (d, J = 8.0 Hz,
2H), 7.74-7.66 (m, 4H), 7.53-7.45 (m, 26H), 7.39-7.33 (m, 12H), 7.29 (t, J = 7.5 Hz, 1H),
7.27-7.21 (m, 12H), 7.16-7.01 (m, 8H), 6.96 (d, J = 7.0 Hz, 2H), 6.86 (bs, 2H), 6.39-6.36
(m, 2H), 6.27-6.24 (m, 2H), 4.16-3.98 (m, 12H), 2.66-2.58 (m, 4H), 2.56-2.47 (m, 6H),
2.00 (bs, 8H), 1.88 (dd, J = 26.0, 10.5 Hz, 24H), 1.75 (d, J = 11.5 Hz, 6H), 1.70-1.60 (m,
4H), 1.50-1.32 (m, 32H), 1.31-1.14 (m, 34H), 0.93 (s, 9H), 0.10 (s, 6H); "*C NMR (100
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MHz, CDCIs) 6 160.2, 158.8, 156.4 (m), 156.3, 155.6, 155.1, 1563.9 (m), 152.1, 147.0,
146.4, 146.1, 139.9, 138.7, 138.3, 138.2, 137.7 (m), 137.6 (m), 136.6, 132.3, 132.0, 129.6,
129.0, 128.7,128.6, 127.7,127.5,127.1, 126.8, 126.2, 125.7, 125.6, 122.7, 120.0, 119.6,
119.3, 116.8 (m), 116.6 (m), 116.1, 115.4 (m), 114.6, 112.7, 106.1, 100.8, 92.7, 80.3, 74.9,
74.83, 74.79, 67.9, 67.6, 56.0, 53.4, 44.2, 40.6, 34.4, 30.6, 29.91, 29.87, 29.77, 29.63,
29.57, 29.3, 26.9, 26.6, 26.2, 26.1, 25.8, 25.6, 25.5, 25.3, 16.6, -4.6 (some signals are
merged); '"F NMR (377 MHz, CDCl;) & -126.999, -127.183; HRMS calcd. for
C215H225FsN207Si [M+H]": 3050.7012, Found: 3050.6921; IR(ATR): 3025, 2924, 2850,
2320, 2144, 1742, 1606, 1506, 1335, 1245 cm™.

Compound 10Dc: 0.040 g (0.032 mmol) of 9D and 0.082 g of 3¢ (0.079 mmol) were
taken and 0.077 g (0.024 mmol) of 10Dc and 0.024 g (0.012 mmol) of 11¢c was obtained
in 77% and 15% (based upon 3c) yields respectively. Off-white solid, mp 178.5-181.1 °C;
'"H NMR (500 MHz, CDCl3) 6 8.31 (d, J = 8.5 Hz, 4H), 8.20 (d, J = 8.5 Hz, 2H), 8.02 (d, J
= 8.5 Hz, 2H), 7.70-7.67 (m, 3H), 7.64 (d, J = 8.0 Hz, 1H), 7.50-7.42 (m, 26H), 7.39-7.26
(m, 21H), 7.24-7.20 (m, 12H), 7.10 (t, J = 7.0 Hz, 1H), 7.05-6.99 (m, 5H), 6.90-8.84 (m,
2H), 6.82-6.75 (m, 2H), 6.55 (d, J = 2.5 Hz, 2H), 6.39 (dd, J = 8.5, 2.5 Hz, 2H), 6.22 (d, J
= 8.5 Hz, 2H), 5.07 (d, J = 10.0 Hz, 8H), 4.02-3.95 (m, 4H), 2.69-2.46 (m, 10H), 1.85 (dd,
J=23.5,10.5 Hz, 24H), 1.73 (d, J = 13.0 Hz, 6H), 1.63-1.56 (m, 4H), 1.47-1.33 (m, 24H),
1.31-1.22 (m, 12H), 1.20-1.06 (m, 30H), 0.91 (m, 9H), 0.08 (s, 6H); *C NMR (100 MHz,
CDCIs) 6 160.3, 158.3, 156.5, 156.4 (m), 154.8, 154.6, 153.9 (m), 152.2, 147.0, 146.4,
146.2, 139.7, 139.0, 138.3, 138.2, 137.63 (m), 137.58 (m), 137.0, 136.7, 132.7, 1321,
129.6, 129.1,128.9, 128.7, 128.3, 127.8, 127.7,127.6, 127.1, 127.0, 126.8, 126.2, 125.7,
122.7,120.1,119.7, 119.6, 117.2, 116.7 (m), 116.5 (m), 115.3, 111.9, 106.1, 102.7, 92.7,
79.9, 74.9, 74.4, 70.3, 69.8, 56.0, 53.6, 44.2, 40.5, 34.4, 30.5, 29.9, 29.8, 29.60, 29.56,
29.3, 26.9, 26.3, 26.1, 25.8, 25.5, 16.6, -4.6 (some signals are merged); '°F NMR (377
MHz, CDCls) 6-126.977, -127.047; HRMS calcd. for Cz23H225F sN2O7Si [M+H]": 3146.7012,
Found: 3146.7027; IR(ATR): 3020, 2925, 2851, 2320, 2144, 1730, 1603, 1506, 1341,
1246, 1172 cm™.

Compound 11c: Off-white solid, mp 131.2-133.6 °C; '"H NMR (500 MHz, CDCl;) 6 7.52
(t, J = 8.5 Hz, 24H), 7.36 (d, J = 8.0 Hz, 12H), 7.25 (d, J = 8.0 Hz, 12H), 7.03 (m, 4H),
415 (t, J= 6.5 Hz, 4H), 2.64-2.58 (m, 4H), 2.55-2.47 (m, 6H), 1.87 (dd, J = 27.0, 10.5 Hz,
24H), 1.78-1.68 (m, 10H), 1.49-1.31 (m, 32H), 1.30-1.10 (m, 34H); *C NMR (100 MHz,
CDCI3) 6 155.4 (m, J = 248.8, 6.7 Hz), 147.0, 146.4, 138.4, 138.2, 137.8 (t, J = 14.4 Hz),
129.6, 127.2, 126.8, 126.2, 116.6 (m), 115.4 (t, J= 11.5 Hz), 79.8, 74.9, 74.2, 56.0, 44.2,
40.5, 34.4, 30.4, 29.9, 29.63, 29.55, 29.5, 29.2, 26.9, 26.2, 25.7, 25.5 (few signals are
merged); "F NMR (377 MHz, CDCl;) 6 -127.032; HRMS calcd. for CisoH1ssFsNaO2
[M+Na]": 2098.2716, Found: 2098.2654; IR(ATR): 3020, 2924, 2851, 2331, 2154, 1901,
1742, 1506, 1341, 1244, cm™.
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Synthesis of compound 12:

BrCH,CH,Br, K,CO3
18-crown-6, 80 °C, 36 h

A stirred suspension of spirofluorenediol 4B° (0.470 g, 1.29 mmol, 1 equiv), finely
powdered KoCOs (0.446 g, 3.22 mmol, 2.5 equiv) and 18-crown-6 (0.034 g, 0.129 mmol,
0.1 equiv) in 1,2-dibromoethane (15 mL) was heated at 80 °C for 36 h. After completion
of reaction, the mixture was cooled, filtered, and washed with CH>Cl,. The filtrate was
evaporated under vacuum to yield a residue that was purified by flash silica gel
chromatography (CHCIs) to yield pure dibromide 12 (0.675 g, 1.17 mmol, 91%).

Compound 12: White solid, mp 118.1-118.7 °C; "H NMR (400 MHz, CDCls) & 7.78 (d, J
= 8.0 Hz, 2H), 7.35 (t, J = 7.2 Hz, 2H), 7.20 (t, J = 7.6 Hz, 2H), 7.12 (d, J = 7.6 Hz, 2H),
6.73 (d, J = 2.8 Hz, 2H), 6.38 (dd, J = 8.8, 2.4 Hz, 2H), 6.30 (d, J = 8.4 Hz, 2H), 4.24 (t, J
= 6.4 Hz, 4H), 3.60 (t, J = 6.4 Hz, 4H); *C NMR (100 MHz, CDCls) & 157.8, 155.2, 152.0,
139.5, 128.9, 128.4, 127.7, 125.5, 119.9, 117.6, 111.1, 102.1, 67.9, 53.3, 28.9; HRMS
calcd. for CaeH2s®Br,05 [M+H]*: 577.0008, Found: 577.0014; IR(ATR): 3032, 2853, 2367,
2143, 1738, 1615, 1498, 1414, 1259, 1191 cm”".
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Synthesis of Compound 13:

1. K,CO3, 18-crown-6
BrCH,CH,Br, 80 °C, 36 h

2. Pd(PPhg)s, Cul, TBS acetylene
NEty:DMF (dry, 1:2, v/v), rt, 18 h, 76%
(over 2 steps)

A suspension of diiodo spirofluorenediol 4C'™ (0.540 g, 0.877 mmol, 1 equiv), finely
powdered K.COs (0.303 g, 2.19 mmol, 2.5 equiv) and 18-crown-6 (0.023 g, 0.088 mmol,
0.1 equiv) was stirred in 1,2-dibromoethane (15 mL) at 80 °C for 36 h. After completion of
reaction, the mixture was cooled, filtered, and washed with CH2Cl>. The filtrate was
evaporated under vacuum to yield a residue. Because of its low solubility, the residue was
washed with solvent (EtOAc:hexane 3:7 v/v) and used for the next reaction without further
purification. To the solid was added Pd(PPhs)s (0.138 g, 0.119 mmol, 15 mol%), Cul
(0.045 g, 0.239 mmol, 30 mol%), tert-butyldimethylsilyl acetylene (0.725 mL, 3.98 mmol,
5 equiv), anhydrous NEt3 (8 mL) and anhydrous DMF (16 mL). The mixture was stirred at
rt for 18 h, and aqueous ammonia (30% solution), CH>Cl, and CH3CN (10 mL: 10 mL: 25
mL) were added for demetallation. After stirring at room temperature overnight, extraction
was done with CH2Cl; (3 x 30 mL), the combined organic layer was washed with water
and brine and dried over MgSO4 before solvent was removed under reduced pressure.
The crude reaction mixture was purified by flash silica gel column chromatography with
CH.Cly/hexanes (6:4 v/v) as eluent to furnish the target compound 13 (0.570 g, 0.669

mmol, 76% over 2 steps).

Compound 13: White solid, mp 291.2-292.3 °C; 'H NMR (500 MHz, CDCl3) & 7.66 (d, J
= 7.5 Hz, 2H), 7.46 (d, J = 8.0 Hz, 2H), 7.16 (s, 2H), 6.72 (d, J = 2.5 Hz, 2H), 6.38 (dd, J
= 9.0, 3.0 Hz, 2H), 6.24 (d, J = 8.5 Hz, 2H), 4.26 (t, J = 6.0 Hz, 4H), 3.61 (t, J = 6.0 Hz,
4H), 0.93 (s, 18H), 0.11 (s, 12H); *C NMR (126 MHz, CDCl3) 5 158.0, 155.6, 151.8, 139.0,
132.2,129.1,129.0, 123.3, 120.0, 116.2, 111.2, 105.8, 102.2, 93.4, 67.9, 53.1, 28.8, 26.1,
16.7, -4.6; HRMS calcd. for CasHsi"°Br.0sSiz [M+H]": 853.1738, Found: 853.1745;
IR(ATR): 3029, 2951, 2849, 2363, 2148, 1748, 1614, 1498, 1464, 1417, 1252, 1178 cm
1

Svynthesis of macrocycle 14:
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KzCOg, DMSOHzo

(99:01, v/v), 65 °C O

A mixture of 4,4'-(1,10-phenanthroline-2,9-diyl)diphenol hydrochloride 6 (0.278 g, 0.694
mmol, 1 equiv), dibromospirofluorene 12 (0.400 g, 0.694 mmol, 1 equiv) and powdered
K2CO3 (0.960 g, 6.94 mmol, 10 equiv) in DMSO:H,0 (297 mL: 3 mL) was stirred at 65 °C
for 4 h. After completion of reaction, as confirmed from TLC, the solvent was removed
under vacuum. Water was added to the crude reaction mixture and extraction was
performed with CH2Cl, (60 mL x 3). The combined organic layer was washed with water
and brine, dried over MgSO4 and evaporated to dryness under vacuum. The residue was
purified by flash silica gel column chromatography with CHCIs as eluent to yield the

macrocyclic phenanthroline complex 14 (0.320 g, 0.410 mmol, 59%).

Compound 14: White solid, mp 308.4-310.7 °C; 'H NMR (400 MHz, CDCl;) 6 8.36 (d, J
= 8.8 Hz, 4H), 8.26 (d, J = 8.8 Hz, 2H), 8.04 (d, J = 8.4 Hz, 2H), 7.74 (d, J = 6.0 Hz, 4H),
7.34-7.28 (m, 2H), 7.21-7.16 (m, 8H), 7.15-7.11 (m, 2H), 6.40 (dd, J = 8.8, 2.4 Hz, 2H),
6.28 (d, J = 8.8 Hz, 2H), 4.49-4.39 (m, 8H); *C NMR (100 MHz, CDCl;) 6 159.7, 158.6,
156.7, 155.0, 152.3, 146.1, 139.5, 136.7, 133.3, 129.3, 128.4, 128.3, 127.6, 127.5, 125.73,
125.68, 119.8, 119.6, 118.0, 115.9, 111.8, 103.6, 68.2, 67.6, 53.6; HRMS calcd. for
Cs3H37N20s [M+H]*: 781.2697, Found: 781.2689; IR(ATR): 3036, 2952, 2359, 2339, 1738,
1611, 1575, 1498, 1416, 1248, 1189 cm™.
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Synthesis of Compound 15:

Br Br
6
K,COs, DMSOH,0 O O
o) (99:01, viv), 65 °C S S

A mixture of 6 (0.211 g, 0.528 mmol, 1 equiv), dibromospirofluorene 13 (0.450 g, 0.528
mmol, 1 equiv) and powdered KoCO3 (0.730 g, 5.28 mmol, 10 equiv) in DMSO:H,0 (297
mL:3 mL) was stirred at 65 °C for 4 h. After completion of reaction, as confirmed from
TLC, the solvent was removed under vacuum. Water was added to the crude reaction
mixture and extraction was performed with CH.Cl, (3 x 50 mL). The combined organic
layer was washed with water and brine, dried over MgSO., and evaporated to dryness
under vacuum. The residue was purified by flash silica gel column chromatography with
CH.CI, as eluent to yield the macrocyclic phenanthroline complex 15 (0.378 g, 0.358
mmol, 68%).

Compound 15 : White solid, mp 372.8-374.5 °C; "H NMR (500 MHz, CDCl3) & 8.36 (d,
J=8.5Hz, 4H), 8.25 (d, J= 8.5 Hz, 2H), 8.04 (d, J = 8.5 Hz, 2H), 7.74 (s, 2H), 7.64 (d, J
= 8.0 Hz, 2H), 7.44 (d, J = 8.0 Hz, 2H), 7.24 (d, J = 3.0 Hz, 2H), 7.21 (d, J = 8.5 Hz, 4H),
7.15(d, J=2.5Hz, 2H), 6.41 (dd, J = 8.5, 2.0 Hz, 2H), 6.25 (d, J = 9.0 Hz, 2H), 4.50-4.42
(m, 8H), 0.86 (s, 18H), 0.03 (s, 12H); 3C NMR (100 MHz, CDCIl;) 6 159.7, 158.8, 156.7,
155.3, 152.2, 146.1, 139.0, 136.6, 133.4, 132.1, 129.3, 129.1, 128.5, 127.5, 125.6, 123.2,
119.9, 119.6, 116.6, 115.9, 112.0, 105.9, 103.6, 93.2, 68.1, 67.7, 53.4, 26.1, 16.6, -4.7;
HRMS calcd. for CegHssN20sSiz [M+H]*: 1057.4427, Found: 1057.4426; IR(ATR): 3032,
2949, 2853, 2363, 2152, 1746, 1602, 1489, 1462, 1249, 1178 cm™.
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General procedure for the synthesis of 16 and 17:

Cul, CH,CIl,:CH3CN
(3:1,viv), rt, 2 h

14 (R = H)

15 (-§-—==—T1BS)

To a solution of phenanthroline macrocycle 14 or 15 (1 equiv) in CH2Cl> was added Cul
(1 equiv) in CH3CN (ratio of CH>Cl2:CH3CN = 3:1 v/v, 32 mL/mmol) and the mixture was
stirred at room temperature for 2 h. After completion of reaction, the solvent was removed
under vacuum, the residue was purified by flash silica gel column chromatography with
CH.Cl>:MeOH (98:2 v/v) as eluent to furnish the phenanthroline-Cul complexes 16 and
17.

Compound 16: 0.350 g (0.449 mmol) of 14 taken and 0.388 g (0.400 mmol) of 16
obtained in 89% yield. Brown solid, mp 330.1-332.7 °C (Decomp.); '"H NMR (400 MHz,
DMSO-ds) 6 8.83 (d, J = 8.0 Hz, 2H), 8.26-8.18 (m, 8H), 7.93 (d, J = 7.2 Hz, 2H), 7.36 (t,
J=7.2Hz, 2H), 7.19-7.11 (m, 6H), 7.02-6.97 (d, J = 8.8 Hz, 2H), 6.91 (s, 2H), 6.50 (d, J
= 8.0 Hz, 2H), 6.12 (d, J = 8.4 Hz, 2H), 4.46 (d, J = 30.0 Hz, 8H); *C NMR (100 MHz,
DMSO-ds) 6 159.0, 158.0, 157.8, 153.8, 151.5, 142.8, 138.9, 138.4, 132.7, 131.0, 128.3,
127.8, 127.6, 126.3, 124.8, 120.2, 117.2, 115.2, 112.0, 102.9, 66.0, 52.8 (some signals
are merged); HRMS calcd. for CssH3c®*CuN20s [M-I]*: 843.1915, Found: 843.1931;
IR(ATR): 3032, 2928, 2855, 2356, 2142, 1742, 1605, 1490, 1416, 1249, 1177 cm™.
Compound 17: 0.200 g (0.189 mmol) of 15 taken and 0.217 g (0.174 mmol) of 17
obtained in 92% yield. Off-yellow solid, mp 252.3-254.7 °C (Decomp.); 'H NMR (400 MHz,
CDCI3) & 8.44 (d, J = 8.4 Hz, 2H), 8.07-7.98 (m, 6H), 7.90 (s, 2H), 7.64 (d, J = 8.0 Hz,
2H), 7.43 (d, J = 8.0 Hz, 2H), 7.24 (s, 2H), 7.18-7.11 (m, 6H), 6.41 (dd, J = 8.4, 2.4 Hz,
2H), 6.21 (d, J = 8.8 Hz, 2H), 4.45 (m, 8H), 0.89 (s, 18H), 0.07 (s, 12H); *C NMR (100
MHz, CDCls) 6 159.7, 159.2, 158.7, 155.7, 152.2, 144.0, 139.1, 137.8, 132.0, 131.6, 129.3,
128.4, 127.4, 125.9, 124.8, 123.2, 119.8, 116.2, 116.0, 112.9, 106.0, 103.1, 93.1, 67.1,
66.5, 53.4, 26.2, 16.6, -4.6; HRMS calcd. for CegHgs®*CulN3OsSi [M+NH,]*: 1264.3033,
Found: 1264.3083; IR(ATR): 3060, 2927, 2858, 2359, 2144, 1734, 1607, 1495, 1416,
1249, 1179 cm™.
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Svynthesis of rotaxane 18:

i KQCO3, |2, xylene, 130 °C
36 h
ii. NH3: CH,Cl,:CH3CN
(1:1:2.5, viv)

18 (66%)
+
11c (15%)

A sealed tube was charged with macrocyclic Cu-complex 16 (0.030 g, 0.031 mmol, 1
equiv), terminal alkyne 3¢ (0.080 g, 0.077 mmol, 2.5 equiv), finely powdered K.CO3 (0.016
g, 0.12 mmol, 3.8 equiv), I (0.010 g, 0.039 mmol, 1.3 equiv) and dry THF (7 mL) as
solvent under argon. The reaction mixture was stirred for 36 h at 65 °C and after
completion of reaction, aqueous ammonia (30% solution), CH>Cl, and CH3sCN (4mL: 4
mL: 10 mL) were added for demetallation. After stirring the mixture at room temperature
overnight, extraction was done with CH.Cl, (15 mL x 3), the combined organic layer was
washed with water and brine and dried over MgSO. before solvent was removed under
reduced pressure. The crude reaction mixture was purified by flash silica gel column
chromatography with hexane:EtOAc (9:1 v/v) as eluent to furnish the target rotaxane 18
(0.058 g, 0.020 mmol, 66%) along with the dimerized axle component 11¢ (0.024 g, 0.012
mmol, 15%, based upon 3c¢) as side product. Further purification was carried out by GPC
with CHCI3 as mobile phase.

Compound 18: Light yellow solid, mp 167.6-169.5 °C; '"H NMR (500 MHz, CDCl;) & 8.22
(t, J=6.5Hz, 6H), 7.94 (d, J = 8.0 Hz, 2H), 7.73-7.69 (m, 4H), 7.49 (t, J = 8.5 Hz, 24H),
7.35(d, J=8.5Hz, 12H), 7.28 (t, J = 7.5 Hz, 1H), 7.26-7.22 (m, 13H), 7.12 (d, J = 8.0 Hz,
4H), 7.07-7.05 (m, 4H), 6.99 (d, J = 7.5 Hz, 2H), 6.90 (m, 4H), 6.44 (m, 2H), 6.31 (d, J =
8.5 Hz, 2H), 4.44 (m, 8H), 3.92 (t, J = 7.0 Hz, 4H), 2.63-2.57 (m, 4H), 2.54-2.47 (m, 6H),
1.86 (dd, J = 26.5, 11.0 Hz, 24H), 1.74 (d, J = 12.5 Hz, 6H), 1.62-1.55 (m, 4H), 1.48-1.27
(m, 32H), 1.26-1.10 (m, 34H); *C NMR (100 MHz, CDCl;) & 159.3, 157.8, 156.6, 154.9
(dd, J = 248.8, 6.7 Hz), 153.8, 152.9, 147.0, 146.4, 146.3, 139.6, 138.3, 138.2, 137 .4 (t,
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J=14.4 Hz), 136.5, 133.4, 129.6, 129.3, 128.3, 128.1, 127.7,127.4, 127.2, 126.8, 126.2,
125.6, 125.4, 119.9, 119.6, 119.0, 116.9 (m), 115.3 (m), 113.1, 103.0, 81.0, 75.3, 74.7,
66.7,66.1, 56.0, 53.9,44.2, 40.5, 34 .4, 30.5, 29.8, 29.7, 29.6, 29.5, 29.2, 26.9, 26.2, 25.7,
25.5 (some signals are merged); '°F NMR (377 MHz, CDCl;) & -127.504; HRMS calcd.
for CoosH203F4N2O7 [M+H]": 2856.5521, Found: 2856.5533; IR(ATR): 3025, 2923, 2850,
2320, 2145, 1749, 1506, 1340, 1242, 1172 cm™.

Svynthesis of rotaxane 19:

i. KoCOg, I, xylene, 130 °C
36 h
ii. NH3: CH,Cly:CH3CN
(1:1:2.5, vIv)

19 (74%)
+
11¢ (13%)

An oven dried sealed tube was charged with macrocyclic Cu-complex 17, (0.020 g, 0.016
mmol, 1 equiv), terminal alkyne 3c (0.042 g, 0.040 mmol, 2.5 equiv), finely powdered
K>CO3 (0.0080 g, 0.060 mmol, 3.8 equiv), I> (0.0050 g, 0.020 mmol, 1.3 equiv) and dry
xylene (4 mL) as solvent under argon. The reaction mixture was stirred for 36 h at 130 °C
and after completion of reaction, aqueous ammonia (30% solution), CH>Cl, and CH3CN
(4 mL: 4 mL:10 v/v) were added for demetallation. After stirring the mixture at room
temperature overnight, extraction was done with CH2Cl, (15 mL x 3), the combined
organic layer was washed with water, brine and dried over MgSO4 before solvent was
removed under reduced pressure. The crude reaction mixture was purified by flash silica
gel column chromatography with EtOAc/hexanes (1:9 v/v) as eluent to furnish the target
rotaxane 19 (0.037 g, 0.012 mmol, 74%) along with the dimerized axle component 11¢
(0.001 g, 0.005 mmol, 13%, based upon 3¢). Further purification was done by GPC using
CHCIs as mobile phase.

Compound 19: Light yellow solid, mp 187.2-189.7 °C; '"H NMR (500 MHz, CDCl;) & 8.22
(d, J = 8.5 Hz, 2H), 8.11 (d, J = 8.0 Hz, 4H), 7.91 (d, J = 8.5 Hz, 2H), 7.74 (s, 2H), 7.64
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(d, J=8.0 Hz, 2H), 7.48 (d, J = 8.5 Hz, 12H), 7.45 (d, J = 8.5 Hz, 12H), 7.32 (d, J = 8.5
Hz, 12H), 7.23 (d, J = 9.0 Hz, 16H), 7.07-7.02 (m, 6H), 6.98 (m, 4H), 6.41 (dd, J = 9.0,
2.5 Hz, 2H), 6.30 (d, J = 8.5 Hz, 2H), 4.45-4.37 (m, 8H), 3.95 (t, J = 7.0 Hz, 4H), 2.61-
2.56 (m, 4H), 2.53-2.47 (m, 6H), 1.91-1.79 (m, 24H), 1.73 (d, J = 12.5 Hz, 6H), 1.62-1.56
(m, 4H), 1.46-1.26 (m, 34H), 1.26-1.10 (m, 32H), 0.87 (s, 18H), 0.03 (s, 12H); *C NMR
(100 MHz, CDCIz) 6 159.0, 158.4, 157.3, 155.0 (dd, J = 247.9, 6.7 Hz), 154.2, 152.7,
147.0,146.5, 146.4, 139.1, 138.3, 138.2, 137.4 (t, J = 14.4 Hz), 136.4, 133.8, 132.4, 129.6,
128.8, 128.2, 127.5, 127.1, 126.8, 126.2, 125.7, 123.3, 120.2, 120.0, 117.5, 116.9 (m),
115.3 (m), 113.4, 105.8, 102.6, 93.3, 81.1, 75.3, 74.7, 66.5, 66.1, 56.0, 53.8, 44.2, 40.4,
34.4, 30.5, 29.9, 29.8, 29.63, 29.57, 29.3, 26.9, 26.2, 26.1, 25.8, 25.5, 16.6, -4.7 (Some
signals are merged); 'F NMR (377 MHz, CDCls) & -127.419; HRMS calcd. for
C219H231FsN207Si; [M+H]": 3132.7251, Found: 3132.7286; IR(ATR): 3029, 2925, 2852,
2320, 2144, 1909, 1734, 1606, 1507, 1340, 1246, 1172 cm™.

General procedure for the synthesis of rotaxanes 10Aa, 10Ab and 10Ad:

i. K,CO3, I, xylene, 130 °C
E 36 h
ii. NHz: CHoCly:CH3CN

7{‘)—0 — (1:1:2.5, viIv)
A " >>:\/ —l
+

Ar Ar F

3a(n=3);3b(n=6)
3d (n = 20)

F

(¢} O —
Ar n
Ar Ar F

11a (n = 3, 21%); 11b (n = 6, 15%); 10Aa (n = 3, 44%); 10Ab (n = 6, 73%);
11d (n = 20, 12%) 10Ad (n = 20, 78%)

A sealed tube was charged with macrocyclic Cu-complex 9A (1 equiv), terminal alkyne 3
(2.5 equiv), finely powdered K-COs (3.75 equiv), |2 (1.25 equiv) and dry xylene (2 mL/0.01
mmol of 9A) as solvent under argon. The reaction mixture was stirred for 36 h at 130 °C
and after completion of reaction, aqueous ammonia (30% solution), CH>Cl, and CH3CN
(1:1:2.5 viv, 2 mL: 2 mL: 5 mL/0.01 mmol of 9A) were added for demetallation. After
stirring the mixture at room temperature overnight, extraction was done with CH2Cl> (x 3).
The combined organic layer was washed with water, brine and dried over MgSQO4 before
solvent was removed under reduced pressure. The crude reaction mixture was purified

by flash silica gel column chromatography with EtOAc/hexanes (1:9 v/v) as eluent to
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furnish the target rotaxanes 10Aa (44%), 10Ab (73%) and 10Ad (78%) along with the
dimerized axle components (11a, 11b and 11d) as side products. Further purification by
GPC using CHCI3; as mobile phase resulted in separation of final compounds.
Compound 10Aa: 0.020 g (0.018 mmol) of 9A and 0.041 g of 3a (0.045 mmol) taken and
0.022 g (0.0080 mmol) of 10Aa and 0.017 g (0.0090 mmol) of 11a obtained in 44% and
21% (based upon 3a) yields respectively. Light yellow solid, mp 218.3-220.7 °C; '"H NMR
(500 MHz, CDCl3) 6 8.19 (d, J = 8.0 Hz, 2H), 8.10 (d, J = 8.5 Hz, 4H), 7.90 (d, J = 8.5 Hz,
2H), 7.72-7.68 (m, 3H), 7.64 (d, J = 8.0 Hz, 1H), 7.50-7.45 (m, 14H), 7.44-7.40 (m, 12H),
7.36-7.30 (m, 12H), 7.28-7.19 (m, 14H), 7.08-7.00 (m, 8H), 6.80 (d, J = 7.5 Hz, 1H), 6.75-
6.68 (m, 2H), 6.38 (dd, J = 8.5, 2.0 Hz, 2H), 6.24 (d, J = 8.5 Hz, 2H), 4.53-4.32 (m, 8H),
4.08 (t, J = 5.5 Hz, 2H), 3.86 (d, J = 5.5 Hz, 2H), 2.82-2.75 (m, 2H), 2.74-2.67 (m, 2H),
2.54-2.46 (m, 6H), 1.86 (dd, J = 25.5, 10.0 Hz, 24H), 1.74 (d, J = 13.0 Hz, 6H), 1.66-1.56
(m, 2H), 1.52-1.32 (m, 26H), 1.29-1.19 (m, 6H), 0.87 (s, 9H), 0.04 (s, 6H); '*C NMR (100
MHz, CDCls) 6 159.2, 157.9, 157.1, 1565.1 (dd, J = 247.9, 6.7 Hz), 154.64, 154.63 (dd, J
= 247.9, 6.8 Hz), 154.0, 152.6, 147.1, 147.0, 146.4, 145.9, 145.8, 139.5, 139.3, 138.5,
138.1, 137.9 (m), 137.6 (m), 136.4, 133.6, 132.1, 129.51, 129.48, 128.6, 128.4, 128.0,
127.4, 127.1, 126.8, 126.3, 125.8, 125.7, 122.7, 120.0, 119.7, 117.9, 117.0 (m), 116.8
(m), 115.1 (m), 113.2, 106.0, 102.5, 92.7, 81.1, 80.7, 75.5, 75.3, 75.2, 75.0, 66.3, 65.8,
55.6, 55.5, 53.7, 44.2, 36.2, 36.1, 34.4, 27.0, 26.9, 26.9, 26.8, 26.7, 26.2, 26.1, 16.6, -4.6
(some signals are merged); 'F NMR (377 MHz, CDCl3) 6 -127.117 (s, 1F), -127.773 (s,
1F); HRMS calcd. for C193H1g1F4sN207Si [M+H]": 2742.3569, Found: 2742.3562; IR(ATR):
3025, 2924, 2849, 2363, 2148, 1742, 1507, 1348, 1249, 1172 cm™.

Compound 10Ab: 0.020 g (0.018 mmol) of 9A and 0.043 g of 3b (0.045 mmol) taken and
0.037 g (0.013 mmol) of 10Ab and 0.013 g (0.0070 mmol) of 11b obtained in 73% and
15% (based upon 3b) yield respectively. Off-white solid, mp 201.6-203.8 °C; '"H NMR
(500 MHz, CDCls) 6 8.19-8.14 (m, 6H), 7.90 (d, J = 8.5 Hz, 2H), 7.68-7.65 (m, 3H), 7.62
(d, J=8.0 Hz, 1H), 7.52-7.44 (m, 24H), 7.41 (d, J = 8.0 Hz, 1H), 7.33 (t, J = 7.0 Hz, 12H),
7.27-7.22 (m, 14H), 7.16 (d, J = 8.0 Hz, 2H), 7.11-7.04 (m, 6H), 7.00 (t, J = 7.5 Hz, 1H),
6.78 (d, J= 8.0 Hz, 1H), 6.67-6.61 (m, 2H), 6.42 (dd, J = 8.5, 2.0 Hz, 2H), 6.26 (d, J = 9.0
Hz, 2H), 4.52-4.33 (m, 8H), 4.01 (t, J= 6.5 Hz, 2H), 3.79 (t, J = 6.5 Hz, 2H), 2.64-2.47 (m,
10H), 1.86 (dd, J = 26.0, 10.5 Hz, 24H), 1.74 (d, J = 13.0 Hz, 6H), 1.66-1.60 (m, 2H),
1.52-1.33 (m, 32H), 1.32-1.10 (m, 12H), 0.90 (s, 9H), 0.07 (s, 6H); *C NMR (100 MHz,
CDCl3) 6 159.2, 158.0, 156.8, 155.2 (dd, J = 248.8, 6.7 Hz), 154.7 (dd, J = 247.8, 6.7 Hz),
154.5, 153.7,152.7, 147.0, 146.3, 139.6, 139.2, 138.4, 138.2, 137.6 (t, J = 14.4 Hz),137.2
(t, J = 14.4 Hz), 136.4, 133.5, 132.1, 129.5, 129.4, 128.6, 128.5, 128.3, 128.0, 127 .4,
127.2,126.8, 126.2, 125.8, 125.6, 122.7, 120.0, 119.8, 118.1, 117.0 (m), 116.8 (m), 115.2
(m), 113.2, 106.2, 102.8, 92.7, 81.3, 80.8, 75.6, 75.0, 74.7, 74.5, 66.6, 66.0, 55.9, 53.7,
44.2,40.3, 34.4, 30.1, 30.0, 29.9, 29.8, 26.9, 26.2, 26.1, 25.6, 25.5, 25.4, 16.6, -4.6 (some
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signals are merged); '°F NMR (377 MHz, CDCl3) 6 -127.073, -127.839; HRMS calcd. for
Ci99H193FsN207Si [M+H]": 2826.4508, Found: 2826.4497; IR(ATR): 3029, 2923, 2856,
2320, 2146, 1734, 1603, 1559, 1495, 1335, 1241, 1169 cm™.

Compound 10Ad: 0.020 g (0.018 mmol) of 9A and 0.052 g of 3d (0.045 mmol) taken and
0.045 g (0.014 mmol) of 10Ad and 0.012 g (0.005 mmol) of 11d obtained in 78% and
12% (based upon 3d) yield respectively. White solid, mp 152.5-154.6 °C; '"H NMR (500
MHz, CDCls) 6 8.24-8.18 (m, 6H), 7.94 (d, J = 8.0 Hz, 2H), 7.75-7.70 (m, 3H), 7.64 (d, J
= 8.0 Hz, 1H), 7.52-7.46 (m, 24H), 7.42 (d, J = 8.0 Hz, 1H), 7.35 (d J = 8.0 Hz, 12H), 7.31-
7.27 (m, 2H), 7.26-7.22 (m, 12H), 7.18 (d, J = 8.0 Hz, 1H), 7.13-7.03 (m, 8H), 6.85 (d, J
= 8.0 Hz, 1H), 6.69 (m, 2H), 6.47-6.43 (m, 2H), 6.30 (d, J = 9.0 Hz, 2H), 4.55-4.36 (m,
8H), 4.05 (t, J = 6.5 Hz, 2H), 3.85 (t, J = 6.5 Hz, 2H), 2.64-2.57 (m, 4H), 2.55-2.47 (m,
6H), 1.87 (dd, J = 26.5, 10.0 Hz, 24H), 1.74 (d, J = 12.5 Hz, 6H), 1.70-1.63 (m, 2H), 1.58-
1.52 (m, 2H), 1.48-1.31 (m, 34H), 1.30-1.13 (m, 64H), 0.92 (s, 9H), 0.09 (s, 6H); '*C NMR
(100 MHz, CDCls3) 6 159.2, 158.0, 156.8, 155.2 (dd, J = 248.8, 6.7 Hz), 154.8 (dd, J =
248.8,6.8 Hz), 154.4,153.7,152.8, 147.0, 146.4, 146.4, 139.6, 139.2, 138.3, 138.2, 137.6
(t, J=14.4 Hz), 137.2 (t, J = 14.4 Hz), 136.5, 133.5, 132.2, 129.6, 129.4, 128.6, 128.5,
128.3, 127.9, 127.4,127.2, 126.8, 126.2, 125.8, 125.7, 122.7, 120.1, 119.8, 118.2, 117.0
(m), 116.8 (m), 115.3 (m), 113.2, 106.0, 102.9, 92.7, 81.3, 80.8, 75.6, 75.0, 74.8, 74.6,
66.6, 66.1, 56.0, 53.8, 44.2, 40.5, 34.4, 30.5, 29.9, 29.7, 29.60, 29.55, 29.5, 29.3, 29.2,
26.9, 26.2, 26.1, 25.7, 25.6, 25.5, 16.6, -4.6 (some signals are merged); '°F NMR (377
MHz, CDCls) 6-127.110, -127.846; HRMS calcd. for C227H249F 4N2O7Si [M+H]": 3218.8890,
Found: 3218.8854; IR(ATR): 3026, 2924, 2851, 2324, 2146, 1606, 1495, 1340, 1244,
1174 cm™.

Compound 11a: Light yellow solid, mp 186.5-188.3 °C; '"H NMR (500 MHz, CDCl;) &
7.52-7.47 (m, 24H), 7.40 (d, J = 7.0 Hz, 12H), 7.25 (d, J = 8.0 Hz, 12H), 7.07-7.01 (m,
4H), 4.20 (t, J = 5.0 Hz, 4H), 2.90-2.82 (m, 4H), 2.55-2.46 (m, 6H), 1.86 (dd, J = 29.5,
11.0 Hz, 24H), 1.73 (d, J = 13.5 Hz, 6H), 1.66-1.58 (m, 4H), 1.48-1.33 (m, 24H), 1.29-
1.17 (m, 6H); *C NMR (100 MHz, CDCl;) 6 155.2 (dd, J = 248.8, 6.7 Hz), 147.1, 145.8,
138.6, 138.1, 137.6 (t, J = 14.4 Hz), 129.5, 127.2, 126.8, 126.4, 116.6 (m), 115.3 (t, J =
11.5 Hz), 79.8, 75.0, 74.3, 55.6, 44.2, 36.3, 34.4, 26.9, 26.6, 26.2; "°F NMR (377 MHz,
CDCls) 6 -126.852; HRMS calcd. for Cis2Hi30F4sNaO, [M+Na]*: 1845.9899, Found:
1845.9834; IR(ATR): 3025, 2928, 2854, 2325, 1908, 1730, 1504, 1349, 1232 cm™.
Compound 11b: Light yellow solid, mp 166.5-168.8 °C; 'H NMR (500 MHz, CDCl3) &
7.53-7.46 (m, 24H), 7.35 (d, J=9.0 Hz, 12H), 7.27-7.22 (m, 12H), 7.03-6.96 (m, 4H), 4.12
(t, J = 6.0 Hz, 4H), 2.64-2.59 (m, 4H), 2.55-2.47 (m, 6H), 1.92-1.80 (m, 24H), 1.77-1.63
(m, 10H), 1.48-1.32 (m, 32H), 1.29-1.13 (m, 10H); *C NMR (100 MHz, CDCl3) 6 155.4
(dd, J = 248.8, 6.7 Hz), 147.1, 146.3, 138.4, 138.2, 137.7 (t, J = 14.4 Hz), 129.5, 127 .2,
126.8, 126.3, 116.6 (m), 115.4 (t, J = 11.5 Hz), 79.8, 74.8, 74.2, 56.0, 44.2, 40.4, 34 .4,
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30.0, 29.9, 26.9, 26.2, 25.5, 25.4; '°F NMR (377 MHz, CDCl;) & -126.962; HRMS calcd.
for C13sH142FsNaO2 [M+Na]": 1930.0838, Found: 1930.0803; IR(ATR): 3025, 2924, 2850,
2320, 1909, 1734, 1506, 1341, 1240 cm™.

Compound 11d: Light yellow solid, mp 107.9-109.6 °C; '"H NMR (500 MHz, CDCl;) &
7.52-7.47 (m, 24H), 7.35 (d, J = 8.5 Hz, 12H), 7.27-7.22 (m, 12H), 7.05-6.99 (m, 4H), 4.15
(t, J = 6.0 Hz, 4H), 2.64-2.57 (m, 4H), 2.55-2.47 (m, 6H), 1.93-1.80 (m, 24H), 1.77-1.69
(m, 10H), 1.49-1.37 (m, 28H), 1.36-1.10 (m, 70H); "*C NMR (100 MHz, CDCls) 6 155.4
(dd, J = 248.8, 7.7 Hz), 147.0, 146.4, 138.4, 138.2, 137.8 (t, J = 14.4 Hz), 129.6, 127.2,
126.8, 126.2, 116.6 (m), 115.4 (t, J = 11.6 Hz), 79.8, 74.9, 74.2, 56.0, 44.2, 40.5, 34.5,
30.5, 29.9, 29.7, 29.64, 29.56, 29.5, 29.3, 26.9, 26.2, 25.7, 25.6 (some signals are
merged); "F NMR (377 MHz, CDCl;) & -127.010; HRMS calcd. for CissH19sFsNaO,
[M+Na]*: 2322.5220, Found: 2322.5161; IR(ATR): 3025, 2920, 2848, 2328, 2148, 1905,
1505, 1447, 1340, 1242 cm™.
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"H NMR Spectrum of 1¢ (CDCls, 400 MHz).
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"H NMR Spectrum of 2 (DMSO-ds, 300 MHz).

abundance

5.0

4.0

3.0

2.0

1.0

1.98

I\

1 k_l

dEDLO

---- PROCESSING PARAMETERS ----
dc_balance( 0, FALSE )

sexp( 0.2[Hz], 0.0[s]
trapezoid( 0[%], 0[%],
zerofill( 1, TRUE )
££t( 1, TRUE, TRUE )
machinephase

80[%], 100[%] )

ppm

reference( 2.43731[ppm], 7.24[ppm] )
reference( 7.24(ppm], 2.5[ppm] )
thresh( 1.79531[%], 1 )

Derived from: rh 4 2 Pl Proton-1-1 (1).jdf

1.0 10.0 9.0 8.0

w
2
=

S
X : parts per Million : Proton

7.181

6.0 5.0

4.0

3.0 2.0 1.0

=N

2-JUN-2022 10:41:33
28-SEP-2022 22:58:50

Actual_Start_Time
Revision_Time

Filename = rh_4_2_P1_Proton-1-1 (1)-
Author = delta

Experiment = proton.jxp

Sample_: =rh 4 2 Pl

Solvent = DMSO-D6

Comment = single_pulse
Data_Format = 1D COMPLEX
Dim_Size = 13107
X_Domain = Proton
Dim_Title = Proton
Dim_Units = [ppm]
Dimensions =x

Site = JNM-ECS300
Spectrometer = DELTA2_NMR

Field_Strength 7.0586013[T] (300 [MHz])

X_Acq Duration 2.90717696[s]
X Domain

X_Freq 300.52965592 [MHz]
X_Offset 5[ppm]

X _Points 16384

1
0.34397631 [Hz]

X_Sweep 5.63570784 [kHz]
X_Sweep_Clipped 4.50856628 [kHz]
Irr_Domain Proton
300.52965592 [MHz]
5[ppm]
Proton
300.52965592 [MHz]
5[ppm]
FALSE
8
Total_Scans 8
Relaxation Delay = 5[s]
Recvr_Gain =44
Temp_Get = 23.4[qC]
X_90_Width = 11.7[us]
X_Acq_Time = 2.90717696[s]
X_Angle = 45[deg]
X_Atn = 2.5[dB]
X_Pulse = 5.85[us]
Irr_Mode = off
Tri_Mode = off
Dante_Presat = FALSE
Initial Wait =1[

1[s]
Repetition Time 7.90717696[s]

o
O

{"H} NMR Spectrum of 2 (CDCls, 125 MHz).

(thousandths)

1.0 2.0 3.0 40 50 60 7.0 80 9.0 10.0 11.0 12.0 13.0 14.0 15.0 16.0 17.0 18.0 19.0 20.0 21.0 22.0 23.0

0

(JEDLO

---- PROCESSING PARAMETERS ----
dc_balance( 0, FALSE )

sexp( 2.0[Hz], 0.0[s] )

trapezoid( 0[%], 0[%], 80[%], 100[%] )
zerofill( 1, TRUE )

£ft( 1, TRUE, TRUE )

machinephase

ppm
reference( 77.09848[ppm], 2.5[ppm] )
reference( 2.5[ppm], 77[ppm] )
thresh( 1.9732[%], 1)

Derived from: HK-4-34-5 C_Carbon-2-1.3jdf

2
3
S
i
@

3

X : parts per Million : Carbonl

T T T T T T T T T
190.0 180.0 170.0 160.0 150.0 140.0 130.0 120.0 110.0

>

102.515 ——
94.627 ——

lixs
-%es
R
Zdea

T T T T T T T T T
100.0 90.0 80.0 70.0 60.0 50.0 40.0 30.0 20.0 10.0

o

-0.194

10-FEB-2020 16:59:28
28-SEP-2022 23:20:28

Actual_Start_Time
Revision_Time

Filename = HK-4-34-5 C_Carbon-2-2.3jd
Author = delta

Experiment = carbon.jxp

Sample_Id = HK-4-34-5 C

Solvent = CHLOROFORM-D

Comment = single pulse decoupled ga
Data_Format = 1D COMPLEX

Dim_Size = 26214

X_Domain = Carbon

Dim_Title = Carbonl3

Dim_Units = [ppm]

Dimensions =x

Site = JNM-ECAS500I1
Spectrometer = DELTA2_NMR

Field Strength 11.7473579(T] (500 [MHz])
X_Acq_Duration 0.83361792(s]

X_Domain 13c

X_Freq 125.76529768 [MHz]

X _Offset 100 [ppm]

X_Points 32768

X_Prescans
X_Resolution
X_Sweep
X_Sweep_Clipped

4

1.19959034 [Hz]
39.3081761 [kHz]
31.44654088 [kHz]

Irr_Domain Proton
Irr_Freq 500.15991521 [MHz]
Irr_Offset 5.0[ppm]
Clipped FALSE

Scans 459
Total_Scans 459
Relaxation Delay = 2[s]
Recvr_Gain =24

Temp_Get = 19.9[dC]
X_90_Width = 11.6[us]
X_Acq_Time = 0.83361792(s]
X_Angle = 30[deg]
X_Atn = 10.7[dB]
X_Pulse = 3.86666667 [us]
Irr_Atn Dec = 23.93[dB]
Irr_Atn_Noe = 23.93[dB]
Irr_Noise = WALTZ
Irr_Pwidth = 92[us]
Decoupling = TRUE

Initial Wait = 1[s]

Noe = TRUE
Noe_Time = 2[s]
Repetition Time = 2.83361792(s]
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F NMR Spectrum of 2 (CDCls, 377 MHz).

2] D
=
=
% ]
B = PROCESSING PARAMETERS
] sexp( 2.0[Hz], 0.0[s] )
] trapezoid( 0[%], O[], 80[%], 100[%] )
4 zerofill( 1, TRUE )
o] £ft( 1, TRUE, TRUE )
2 machinephase
1 ppm
] thresh( 30.64914(%], 1 )
] Derived from: HK-4-34-5 F-1.jdf
< ]
=n
37]
o ]
] Filename = HK-4-34-5 F-2.jdf
] Author = Administrator
] Experiment = zgfhigqn
o ] Sample_Id = Parameter file, TOPSPINVer
= Solvent = CHLOROFORM-D
> Revision_Time = 29-SEP-2022 12:55:35
2 x
1 = Parameter file, TOPSPINVer
] = 1D COMPLEX
] = 65536
1 = 19F
<] 1 = 19F
S Dim_Units = [ppm]
F ] Dimensions =X
] Spectrometer = BRUKER DMX_NMR
1 Field Strength = 9.39910925[T] (400 [MHz])
] X_Domain = 19F
. X Freq = 376.545413 [MHz]
S X_Freq Flip TRUE
=3 X_Offset = -37.65432152[kHz]
@4 X_Points = 65536
1 X_Prescans =4
] X_Sweep = 89.2946437[kHz]
1 Scans =16
<] Temp_Get = 300[K]
=g Filter Factor = 224
=5 =
Q]
<]
=n
=
~ ]
)
2 1]
54 ]
g
ER
£ o] _
= o
R LA B s o e T B L B T o o e R
-131.0 -132.0 -133.0 -134.0 -135.0 -136.0 -137.0 -138.0 -139.0
N
a
w
X : parts per Million : 19F
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"H NMR Spectrum of 3a (CDCIs, 400 MHz).

4 ---- PROCESSING PARAMETERS ----
. sexp( 0.2[Hz], 0.0[s] )
=N trapezoid( O[%], O[%], 80[%], 100[%] )
- zerofill( 1, TRUE )
B £ft( 1, TRUE, TRUE )
machinephase

7 F ppm

J reference( 7.24615[ppm], 7.24[ppm] )

thresh( 5.14396[%], 1 )

4 O — Derived from: srg-01-57-1h Proton-1-1.3jdf
< O Filename srg-01-57-1h_Proton-1
< Author delta

7 Experiment proton. jxp

4 sample_Id = srg-01-57-1h

B Solvent CHLOROFORM-D

Actual_Start_Time 19-MAR-2022 12:35:58

4 Revision_Time = 7-AUG-2022 00:36:34

Comment single_pulse
h 5] =1 =y Data_Format = 1D COMPLEX
g il ol =] Dim_Size 13107
B - X_Domain Proton

1 Dim_Title Proton

4 Dim Units [ppm]
o~ Dimensions X
= i JNM-ECZ400S/L1

— Spectrometer = JNM-ECZ400S/L1

Field Strength 9.36627879[T] (400 [MH

4 X_Acq Duration = 2.19152384(s]

| X_Domain 1H

X_Freq 398.78219799 [MHz]
| dl.. X_Offset 5[ppm]
4 HS X_Points 16384
¢ = X_Prescans 1

b X_Resolution 0.4563035[Hz]

4 X_Sweep = 7.47607656 [kHz]

i X_Sweep_Clipped 5.98086124 [kHz]

Irr_Domain Proton
- . - Irr_Freq = 398.78219799 [MHz]
i = s & Irr Offset 5[ppm]
gl o o Tri_Domain Proton
b = v » 1 Tri_Freq 398.78219799 [MHz]
i = = = H Tri_Offset 5(ppm]
Blanking 2.0[us]
b Clipped FALSE
4 Scans = 32
Total_Scans 32
o - Relaxation_Delay 5[s]
2 i Recvr_Gain 6
< Temp_Get 22.8[dC]
] B U X_90_Width -3[us]
s o X_Acq_Time 2.19152384(s]
L] | Xx_Angle 45([deg]
T T T T T T T T T T| X_Atn 2[dB]
8 7.0 6.0 5.0 4.0 1.0 Q| X_Pulse = 3.15[us]

Irr_Mode

2/?\\&\%%\\ . S

f
3051 ~— w
2,887 ~_
2869

2517

axggSzesas o S¥T=gadns8ses Dante_Presat FALSE
mATITANNS S = SRLIEEHLILSTESY Decimation_Rate
I N A ) et - Bl S Sk i P BNC B Bt Initial Wai = 1[s]

X : parts per Million : Proton Phase = {0, 90, 270, 180, 180

3C {"H} NMR Spectrum of 3a (CDClIs, 100 MHz).

< ---- PROCESSING PARAMETERS ----
v sexp( 2.0[Hz], 0.0[s] )
trapezoid( O[%], O[%], 80[%], 100[%] )
7] zerofill( 1, TRUE )
7 ££t( 1, TRUE, TRUE )
4 machinephase
4 ppm
4 reference( 77.11668[ppm], 77([ppm] )
i reference( 77.0[ppm], 77[ppm] )
] reference( 77.0[ppm], 77(ppm] )
reference( 77.0[ppm], 77[ppm] )
=] thresh( 0.99516[%],
<
B Derived from: srg-01-57-13c_Carbon-1-1.3jdf
7 Filename srg-01-57-13c_Carb
7] Author delta
! Experiment carbon. jxp
B Sample_Id srg-01-57-13c
4 Solvent CHLOROFORM-D
4 Actual_Start_Time 19-0CT-2021 20:30:
] Revision_Time 4-AUG-2022 13:31:
=
el Comment single pulse decou
b Data_Format 1D COMPLEX
4 Dim_Size = 26214
4 X_Domain Carbon13
4 Dim _Title Carbonl3
4 Dim Units [ppm]
4 Dimensions =x
Site JNM-ECZ400S/L1
7] Spectrometer JNM-ECZ400S/L1
4 Field Strength = 9.36627879[T] (400
S X_Acq Duration 1.03809024[s]
4 X_Domain 13c
i X_Freq 100.27385305 [MHz]
] x_offset 100 [ppm]
X_Points 32768
7] X_Prescans a
! X_Resolution 0.96330739[Hz]
4 X_sweep 31.56565657 [kHz]
4 X_Sweep_Clipped 25.25252525 [kHz]
4 IFr_Domain Proton
i Irr_Freq 398.78219799 [MHz]
=] Irr Offset 5[ppm:
— Blanking 5.0[us]
b Clipped TRUE
4 Scans 16042
B Total Scans 16042
— Relaxation_Delay
2 B Recvr_Gain
= ] Temp_Get
= X_90_Width .
54 4 X_Acq_Time 1.03809024[s]
g - I I X_Angle 30[deg]
£ o \J x_atn 4[ds]
= 7] X_Pulse 3.31666667 [us]
T T T T T T T T T T T T T T T T T T T T T [T Irr_Atn_Dec 27.227[dB
190.0 180.0 170.0 160.0 150.0 140.0 130.0 120.0 110.0 100.0 90.0 80.0 70.0 60.0 50.0 400 30.0 200 10.0 Irr_Atn Dec_Calc 27.227[dB]
I | Irr_Atn_Dec_Default Calc = 27.227([dB]
N L IO IR
Irr_Dec_Bandwidth Hz 4.7826087 [kHz]
Co®X—-o-— 9 CoxoonEo oo ® = & oA = oo Irr_Dec_Bandwidth_Ppm 11.99303459 [ppm]
ST 8% Ko =288 88523 aE8 2 S 83 8% = Irr_Dec_Freq 398.78219799 [MHz]
SE0E 5% 2% DESgSssss =X P I 5% 8sss Irr_Dec Merit Factor 2.2
. L8822 X3 22 9899 =Z====2 Irr_Decoupling TRUE
X : parts per Million : Carbon13 Irr Noe TRUE
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F NMR Spectrum of 3a (CDCls, 377 MHz).

1 ~--- PROCESSING PARAMETERS ----
sexp( 2.0[Hz], 0.0[s] )
b trapezoid( 0[%], O[%], 80[%], 100[%] )
| zerofill( 1, TRUE
££t( 1, TRUE, TRUE )
4 machinephase
ppm
1 thresh( 58.52403[%], 1 )
=] phase( 45.77195, 0, 50[%] )
&
1 Derived from: SRG-01-57_20-1.3jdf
1 Filename = SRG-01-57_20-2.3df
g Author nmrsu
Experiment = zgig
1 Sample_Id = Parameter file, TopSpin 4.1.
1 Solvent = CHLOROFORM-D
Revision Time = 19-MAR-2022 16:20:30
= Parameter file, TopSpin 4.1.
=] 1D coMPLEX
=4 65536
5 19F
4 19F
4 [ppm]
1 Spectrometer BRUKER_DMX_NMR
b Field Strength = 9.40145797[T] (400 [MHz1)
] X_Domain 19%
X Freq 376.63950723 [MHz]
1 X Freq_Flip TRUE
X offset -37.663951 [kHz]
R X Points 65536
i X_Prescans a
X Sweep 90.91818273 [kHz]
g Scans = 32
=3
= Temp_Get = 298.0284[K]
1 Filter Factor = 220
z
z
=
R
T T T T
-126.0 -127.0 -128.0 -129.0
=y
4
o
]
X : parts per Million : 19F
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"H NMR Spectrum of 3b (CDCls, 400 MHz).

i ‘ ---- PROCESSING PARAMETERS ----
w“ sexp( 0.2[Hz], 0.0[s] )
= trapezoid( 0[%], O[%], 80[%], 100[%] )
1 zerofill( 1, TRUE )
1 ££t( 1, TRUE, TRUE )
B machinephase
1 ppm
1 reference( 7. 24344[ppm], 7.24[ppm] )
] thresh( 4.92749[%], 1
1 O F Derived from: srg-01-53n_-new_Proton-1-1.3jdf
< J—
= o} —
1 Filename = srg-01-53n_-new_Proto
1 F Author delta
4 Experiment proton.jxp
B Sample_Id srg-01-53n\-new
4 Solvent CHLOROFORM-D
1 Actual_Start_Time 20-0CT-2021 20:27:01
] Revision_Ti 7-AUG-2022 01:15:27
= Data_Format 1D COMPLEX
1 Dim_Size 13107
4 X_Domain Proton
1 Dim_Title Proton
1 s = Dim Units [ppm]
] C ~ Dimensions x
- - Site JNM-ECZ400S/L1
b Spectrometer JNM-ECZ400S/L1
1 Field Strength 9.36627879[T] (400([MH
4 X_Acq_Duration 2.19152384([s]
N X_Domain 1H
< | X_Freq 398.78219799 [MHz]
] X_Offset 5[ppm]
X_Points 16384
1 . o X_Prescans 1
1 = 3 X_Resolution 0.4563035 [Hz]
b S © X_Sweep 7.47607656 [kHz]
4 8 X_Sweep_Clipped 5.98086124 [kHz]
4 w Irr_Domain Proton
1 Irr_Freq 398.78219799 [MHz]
] Irr Offset 5[ppm]
— i Proton
= - - 398.78219799 [MHz]
1 S S Tri_Offset 5 [ppm]
B . o Blanking 2.0[us]
4 Clipped FALSE
4 32
1 32
P 50s]
S a6
El 1 23.7[dC]
'g 4 6.3[us]
ERSE 2.19152384(s]
< 4 45[deg]
T T T T T T T T \ T 2[dB]
8.0 7.0 6.0 5.0 4.0 3.0 2.0 0 gésl“s‘
| { i) ofs
Dante_Loop 500
Qoo — o T = % o~ E OO Y OO MmO e Dante_Presat FALSE
FJESSELTE s E=23 TS 2258 La8EgEFS20ITERLR Decimation Rate
HARZERESSALER ==3 2 LTEARREExIeinITIERAL ]
P R AR o < =+ Pl ik Sk i St s St Sk Sl B S R Sk Initial Wait 1(s]
X : parts per Million : Proton Phase {0, 90, 270, 180, 180
1 1
3C {"H} NMR Spectrum of 3b (CDCls, 100 MHz)
---- PROCESSING PARAMETERS ----
sexp( 2.0[Hz], 0.0[s] )
trapezoid( O[%], O[%], 80[%], 100[%] )
4 zerofill( 1, TRUE )
— ££ft( 1, TRUE, TRUE )
— machinephase
] ppm
A reference( 77.12629[ppm], 77[ppm] )
] reference( 77.0[ppm], 77[ m]
1 thresh( 2.30729[%], 1
Derived from: srg-01-53-13c-new_Carbon-1-1.3jd
1 Filename = srg-01-53-13c-new_
7 Author = delta
] Experiment = carbon.jxp
] Sample_Id = srg-01-53-13c-new
Solvent = CHLOROFORM-D
Actual_sStart_Time = 20-0CT-2021 20:35:
i Revision_Time = 4-AUG-2022 15:06:
] Comment = single pulse decou
i Data_Format = 1D COMPLEX
4 Dim_Size = 26214
4 X_Domain = Carbonl3
B Dim_Title = Carbonl3
Dim Units = [ppm]
Dimensions =
= JNM-ECZ400S/L1
B Spectrometer = JNM-ECZ400S/L1
b Field_Strength = 9.36627879[T] (400
7] X_Acq Duration = 1.03809024(s]
] X_Domain = 13c
] X_Freq = 100.27385305 [MHz]
] X_Offset = 100 [ppm]
X_Points = 32768
X_Prescans =a
] X_Resolution = 0.96330739 [Hz]
i X_Sweep = 31.56565657 [kHz]
4 X_Sweep_( Cl).pped = 25.25252525 [kHz]
] Irr_Doma: = Proton
] Izr:erq = 398.78219799 [MHz]
B Irr_Offset = 5[ppm]
Bl Blanking = 5.0[us]
Clipped = TRUE
Scans = 16021
Total_Scans = 16021
— b Relaxation_Delay = 2[s]
2 1] Recvr_Gain = 50
3 ] Temp_Get = 23.2[dc]
= X_90_wWidth = 9.95[us]
3 ] X_Acq_Time = 1.03809024[s]
g 1 lJ l l X_Angle = 30[deg]
= o U L X_Atn = 4[dB]
=<7 X_Pulse = 3.31666667 [us]
T T T T T T T T T T T T T T T T T T T T T T T [T T [T T T[T T | Irr_Atn_Dec = 27.227[dB]
190.0 180.0 170.0 160.0 150.0 140.0 130.0 120.0 110.0 100.0 90.0 80.0 70.0 60.0 50.0 40.0 300 20.0 10.0 Irr_Atn_Dec_Cal = 27.227[dB]
I:r Atn_I Dec Default Calc = 27.227[dB]
AN NN AN AN n | 2N e e
Itr Dec_1 Bandw).dth Hz = 4.7826087 [kHz]
W =S¢ I O == o ) = o =) NSNS = — D Irr_Dec_Bandwidth_Ppm = 11.99303459 [ppm]
582288 9§ 23858 2= a8 ES SEISEEEERZ Irr Dec_Freq = 398.78219799 [MHz]
o O = < -8 90 % =~ O © O =3 — o6 = i TS TS SC S Irr_Dec_Merit_Factor =2.2
EEIETSEE £ 888 = RS a ISFIERIESLE
DU IIT oo 949493 = Irr_Decoupling = TRUE
X : parts per Million : Carbonl3 Irr_Noe = TRUE
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F NMR Spectrum of 3b (CDCls, 377 MHz).

(Millions)

(JEDLD

PROCESSING PARAMETERS ----
sexp( 2.0[Hz], 0.0[s]

trapezoid( O[%], O[%], 80[%], 100[%] )
zerofill( 1, TRUE )

fft( 1, TRUE, TRUE )

machinephase

pm
thresh( 62.83584[%], 1 )
phase( 47.493, 0, 50[%] )

Derived from: SRG-01-53_10-2.3jdf

X : parts per Million :

19F

-127.574

Filename = SRG-01-53_10-3.3jdf
Author nmrsu

Experiment zgig

Sample_Id Parameter file, TopSpin 4.1.
Solvent CHLOROFORM-D

Revision_Time 18-MAR-2022 19:31:10

Comment. = Parameter file, TopSpin 4.1.
Data_Format 1D COMPLEX

u

"
©
E

Spectrometer = BRUKER_DMX_ NMR

Field Strength = 9.40145797[T] (400 [MHz])
X_Domain 19

X_Freq
X_Freq_Flip
X_Offset
X_Points
X_Prescans
X_Sweep
Scans =

F
376.63950723 [MHz]
E

-37.663951 [kHz]
65536

4
90.91818273 [kHz]
32

Temp_Get

_« 298.0264 [K]
Filter Factor 20

2:
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"H NMR Spectrum of 3¢ (CDCls, 400 MHz).

=
] JEOL
] ---- PROCESSING PARAMETERS ----
] sexp( 0.2[Hz], 0.0[s]
] trapezoid( O[%], O[%], 80[%], 100[%] )
e | zerofill( 1, TRUE )
< ££t( 1, TRUE, TRUE )
] machinephase
b E ppm
4 reference( 7. 24344[ppm], 7.24(ppml )
4 thresh( 6.54019[%], 1
] o) _— Derived from: srg-01-14_Proton-2-1.3jdf
v
7] F
] O Filename = srg-01-14_Proton-2-2.
] Author = delta
] Experiment proton. jxp
] Sample_Id srg-01-14
] Solvent CHLOROFORM-D
] Actual_Start_Time 5-MAR-2021 14:36
;"., Revision_Time 7-AUG-2022 01:5
4 Comment = single_pulse
g Data_Format 1D COMPLEX
4 Dim_Size 13107
4 X_Domain Proton
] Dim_Title Proton
7] Dim_Units [ppm]
] © Dimensions x
en ] = Site = JNM-ECZ400S/L1
=3 a Spectrometer JNM-ECZ400S/L1
] Field Strength = 9.36627879[T] (400 [MH
] X_Acq Duration = 2.19152384(s]
] X_Domain 1H
4 X_Freq 398.78219799 [MHz]
4 . X _Offset 5 [pp!
4 = S X_Points 16384
~ ] 9 = X_Prescans 1
=] X_Resolution 0.4563035[Hz]
] X_Sweep 7.47607656 [kHz]
] X_Sweep_( Clipped 5. 93055124[“;:1
] - Irr_Do Pro
] = Irz_erq 398. 75219799[:41;;1
] b Irr_Offset 5[pp =l
] Tri_Domain Pro
] Tri_Freq 398. 75219799[:414;1
4 g 1= =N Tri_Offset 5[ppm]
— i ] = Blanking 2.0[us]
< Clipped FALSE
4 Scans
b Total_Scans =8
o ] Relaxat;on _Delay
. Recvr_
< ] Temp_Get
=2 ] u X_90_Width
5 o] J L X_Acq_Time
=2 7 X_Angle
T T T T T T T T \ T| X_Atn
8.0 7.0 6.0 5.0 4.0 3.0 2. 0 0| ¥_Pulse
Irr_Mode
0 TriMode
Dante_Loop
CeeR®r58532 =g 2 o2 Bo28sndg2R8349%8 Decinztion &
BEITAAAANS 5 == =3 R ZRIEEAESR4488 Decimation Rate o
T S A <+ << P el = R R I Initial Wait 1(s]
X : parts per Million : Proton Phase {0, 90, 270, 180, 180
13C {'H} NMR S
pectrum of 3¢ (CDCls, 100 MHz)
, .
=
B JEOL
P!
= ---- PROCESSING PARAMETERS ----
3 sexp( 2.0[Hz], 0.0[s] )
1 trapezoid( 0[%], O[%], 80[%], 100[%] )
] zerofill( 1, TRUE )
3 ££t( 1, TRUE, TRUE )
machinephase
=1 PPm
< reference( 77.1455[ppm], 77[ppm] )
] reference( 77.0[ppm]l, 77[ppm] )
. thresh( 1.42283[%], 1.20071[%] )
4 Derived from: srg-01-14-13c-new_Carbon-1-1.3d
<=7
=7
3 Filename = srg-01-14-13c-new_
4 Author = delta
] Experiment = carbon. jx
Sample_Id = srg-01-14-13c-new
=g Solvent = CHLOROFORM-D
1 Actual_Start_Time = 12-0CT-2021 20:33:
3 Revision_Time = 4-AUG-2022 14:53:
3 Comment = single pulse decou
3 Data_Format = 1D COMPLEX
= Dim Size = 26214
3 X_Domain = Carbonl3
4 Dim_Title = Carbonl3
3 Dim Units = [ppm]
B Dimensions =x
] si = JNM-ECZ400S/L1
< Spectrometer = JNM-ECZ400S/L1
] Field Strength = 9.36627879[T] (400
3 X_Acq Duration = 1.03809024[s]
3 X_Domain = 13c
b X_Freq = 100.27385305 [MHz]
=3 X_offset = 100[ppm]
P X_Points = 32768
3 X_Prescans =4
B X_Resolution = 0.96330739[Hz]
3 X_Sweep = 31.56565657 [kHz]
b X_Sweep_Clipped = 25.25252525 [kHz]
3 Irr_Domain = Proton
< Irr_Freq = 398.78219799[MHz]
=4 Irr_Offset = 5[ppm]
] Blanking = 5.0[us]
b Clipped = TRUE
] Scans = 15873
B Total_Scans = 15873
— = Relaxation_Delay = 2[s]
2 4 Recvr_Gain = 50
S Temp_Get = 24.1[dc)
s X_90_Width = 9.95[us]
3 | X_Acq_Time = 1.03809024[s]
g 4 | I l J X_Angle = 30[deg]
<= o X_Atn = 4[dB]
7 x_Pulse = 3.31666667 [us]
T T T T T T T T T T T T T T T T T T T T T T T [T TTT| Irr_Atn_Dec = 27.227[dB]
190.0 180.0 170.0 160.0 150.0 140.0 130.0 120.0 110.0 100.0 90.0 80.0 70.0 60.0 500 40.0 30.0 200 10.0 Q| Irr_Atn Dec_Calc = 27.227[dB]
Irr_Atn_Dec_Default_Calc = 27.227[dB]
AN AN 1] | VS = i
Irr_Dec_Bandwidth Hz = 4.7826087 [kHz]
0 —~ S S oot v o o m =] =3 e W 0O — — O Irr_Dec_Bandwidth_Ppm = 11.99303459 [ppm]
85183 S5 IESI L8438 “483 S 23 9888283823 Irr_Dec_Freq = 398.78219799 [MHz]
SSFF EC %o SIS SSSSS =% = IS FSafqFRE ST Irr_Dec_Merit_Factor =2.2
EETTSE 88 S§88§=2=2=2=2=2 xEE 2 IF ARA3333884
. S22 2 o Zoooo=sss I::Decoupl:\.nq = TRUE
X : parts per Million : Carbon13 Irr No = TRUE
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F NMR Spectrum of 3¢ (CDCls, 377 MHz).

] dEDL:s

PROCESSING PARAMETERS -
sexp( 2.0[Hz], 0.0[s] )
trapezoid( 0[%], O[%], 80[%], 100[%] )
zerofill( 1, TRUE )

£ft( 1, TRUE, TRUE )

4 machinephase

pm
i thresh( 34.366[%], 1 )
phase( 40.92647, 0, 50([%] )

=}
=4
] Derived from: srg-01-14_10-1.3df
4 Filename = srg-01-14_10-2.3jdf
Author nmrsu
B Experiment zgig
sample_Id Parameter file, TopSpin 4.1.
7 Solvent CHLOROFORM-D
i Revision_Time 15-MAR-2022 20:36:04
4 Comment Parameter file, TopSpin 4.1.
Data_Format 1D COMPLEX
B Dim_Size 65536
S X_Domain 19F
=k Dim_Title 19F
- Dim Units [ppm]
1 Dimensions X
N Spectrometer BRUKER_DMX NMR
4 Field Strength = 9.40145797[T] (400 [MHz])
X_Domain 19F
4 X_Freq 376.63950723 [MHz]
X_Freq_Flip = TRUE
7 X _Offset ~-37.663951 [kHz]
X_Points 65536
7 X_Prescans =4
J X_Sweep 90.91818273 [kHz]
Scans 16
Temp_Get 298.0741[K]
4 Filter Factor 220
S

(Millions)

-127.614

X : parts per Million : 19F
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"H NMR Spectrum of 3d (CDCls, 400 MHz).

1

abundance

6.00

OO0

O-O-O0O-0-C

2.00

12.08

35.04

L“EC"_::j

---- PROCESSING PARAMETERS ----

sexp( 0.2[Hz],
trapezoid( 0[%],
zerofill( 1

0.0[s]
orsl1,

80[%], 100[%] )

£ft( 1, TRUE, TRUE )

machinephase

ppm

Filename srg-01-69-1h-last_Pro
Author delta

Experiment proton. jxp

Sample_Id srg-01-69-1h-last
Solvent CHLOROFORM-D

Actual_Start_Time
Revision_Time

Comment
Data_Format
Dim Size
X_Domain

Dim _Title
Dim Units
Dimensions
site
Spectrometer

Field Strength
X_Acq_Duration
X_Domain
X_Freq
X_Offset
X_Points
X_Prescans
X_Resolution
X_Sweep
X_Sweep_Clipped
Irr_Domain

Irr _Freq
Irr_Offset

Tri_Freq
Tri_Offset
Blanking
Clipped
Scans
Total_Scans

Relaxation_Delay
Recvr_Gain
Temp_Get
X_90_Width
X_Acq_Time

= 18-APR-2022 16:59:00
= 7-AUG-2022 02:15:59

single_pulse
1D COMPLEX
13107

Proton
Proton

[ppm]

X

JNM-ECZ400S/L1
JNM-ECZ400S/L1

9.36627879[T]
2.19152384[s]
1H
398.78219799 [MHz]
5[ppm]

16384

1

(400 [ME

0.4563035[Hz]
7.47607656 [kHz]
5.98086124 [kHz]
Proton
398.78219799 [MHz]
5 [ppm]

Proton
398.78219799 [MHz]
5[ppm]

2.0[us]

FALSE

22.9[dC]
6.
= 2.

3[us]
19152384[s]

X_Angle
L I A e e e o LA e e e N B L e e e A i_:;
se
8.0 7.0 6.0 5.0 4.0 3.0 Trr Mode
Tri_Mode
Dante_Loop
P chel Jul 288 2 2239238832822 8382 |t
NA T A ag g === S v axXxxemnITITaaaq Decimation Rate
I S S S U S < < < PESPS EPN P RS St S ke S S Ul S S Initial Wait
X : parts per Million : Proton Phase
3C {"H} NMR Spectrum of 3d (CDCI
3, 100 MHz).
---- PROCESSING PARAMETERS ----
= sexp( 2.0[Hz], 0.0[s] )
bl trapezoid( O[%], O[%], 80[%], 100[%] )
zerofill( 1, TRUE )
££ft( 1, TRUE, TRUE )
machinephase
pm
reference( 77.11668[ppm], 77 [ppm] )
reference( 77.0([ppm], 77 ([ppm] )
reference( 77.0[ppml, 77[ppm] )
thresh( 1.18352[%], )
=) Derived from: srg-01-69-l13c-last_Carbon-1-1.3
<
Filename = srg-01-69-13c-last
Author delta
Experiment carbon. jxp
Sample_Id srg-01-69-13c-last
Solvent CHLOROFORM-D
Actual_Start_Time 18-APR-2022 20:3
Revision_Time 4-AUG-2022 15:12:
<= Comment single pulse decou
« Data_Format 1D COMPLEX
Dim_Size 26214
X_Domain Carbon13
Dim Title Carbonl3
Dim Units [ppm]
Dimensions x
Site JNM-ECZ400S/L1
Spectrometer JNM-ECZ400S/L1
Field_Strength 9.36627879[T] (400
o X_Acq Duration 1.03809024[s]
-~ X_Domain 13c
X_Freq 100.27385305 [MHz]
X_Offset 100 [ppm]
X_Points 32768
X_Prescans 4
X_Resolution 0.96330739[Hz]
X_Swee 31.56565657 [kHz]
X_Sweep_Clipped 25.25252525 [kHz]
Irr_Domain Proton
Irr_Freq 398.78219799 [MHz]
= Irr_Offset 5 [ppm]
= Blanking 5.0[us]
Clipped TRUE
Scans 15598
Total_Scans 15598
— Relaxation_Delay 2[s]
a"’ Recvr_Gain 50
= Temp_Get 22.8[dC]
=1 X_90_wWidth 9.95[us]
3 X_Acq_Time 1.03809024(s]
2 Jl I L I X_Angle 30 [deg]
£ o J " X_Atn [de]
= X_Pulse 3.31666667 [us]
R g T L e e S B L B e B Irr_Atn_Dec 27.227[dB]
190.0 180.0 170.0 160.0 150.0 140.0 130.0 120.0 110.0 100.0 90.0 80.0 70.0 60.0 50.0 40.0 Irr_Atn Dec_Calc 27.227[dB]
| | Irr_Atn_Dec_Default Calc = 27.227[dB]
IAA R A L vE
Irr_Dec_Bandwidth_Hz 4.7826087 [kHz]
Coo o To oY - —n w0 om oo = = oo Irr_Dec_Bandwidth_Ppm 11.99303459 [ppm]
ETHEsa K8 285828 285 = a @ Irr_Dec_Freq 398.78219799 [MHz]
BEZZETE 2 58852 =2 b4 IS Irr Dec Merit Factor 2.2
. Lo XTI 2 ZEgdz=ZzZ=z=2 Irr_Decoupling TRUE
X : parts per Million : Carbon13 Irr No TRUE

S38




F NMR Spectrum of 3d (CDCls, 377 MHz).

(Millions)

120.0

11?.0

109.0

90.0

80.0

70.0

69.0

30.0

<
=4

JEOL : s

-=--- PROCESSING PARAMETERS ----

sexp( 2.0[Hz], 0.0[s] )

trapezoid( 0[%], O[%], 80[%], 100[%] )
zerofill( 1, TRUE )

£ft( 1, TRUE, TRUE )

machinephase

ppm

Derived from: srg 01 69 last 10-2.jdf

X : parts per Million : 19F

-127.592 ——

Filename = srg_01_69_last_10-3.3jdf
Author nmrsu

Experiment zgig

Sample_Id = Parameter file, TopSpin 4.1.
Solvent CHLOROFORM-D

Revision_Time 12-JUN-2022 16:41:24

Comment Parameter file, TopSpin 4.1.
Data_Format 1D COMPLEX

Dim_Size = 65536

X_Domain 19F

Dim_Title 19%

Dim Units [ppm]

Dimensions X

Spectrometer BRUKER_DMX NMR

Field_Strength = 9.40145797[T] (400 [MHz])

X_Domain 19F

X_Freq 376.63950723 [MHz]
X_Freq_Flip TRUE

X_Offset -37.663951 [kHz]
X_Points 65536

X_Prescans 4

X_Sweep 90.91818273 [kHz]
Scans 32

Temp_Get

298.0228 [K]
220

Filter Factor

S39




"H NMR Spectrum of 5A (CDCls, 400 MHz).

Br

(JEDLQ

| ---- PROCESSING PARAMETERS ----
<] sexp( 0.2[Hz], 0.0[s] )
R trapezoid( O[%], O[%], 80[%], 100[%] )
B zerofill( 1, TRUE )
4 ££ft( 1, TRUE, TRUE )
B machinephase
B ppm
b reference ( 7.23356[ppm], 7.24[ppm] )
B thresh( 4.55848[%], 1 )
2— Derived from: srg-01-26-crystal Proton-1-1.3jd
] 8 =
] = + I
] Filename = srg-01-26-crystal Pro
] Author = delta
1 Experiment = proton.jxp
] sample_Id = srg-01-26-crystal
= Solvent = CHLOROFORM-D
< Actual_Start_Time = 25-NOV-2021 14:17:54
] Revision_Time = 7-AUG-2022 18:58:37
R Comment = single_pulse
R Data_Format = 1D COMPLEX
1 Dim Size = 13107
R X_Domain = Proton
R Dim Title = Proton
R Dim_Units = [ppm]
@ Dimensions =X
< site = JNM-ECZ400S/L1
b < = = Spectrometer = JNM-ECZ400S/L1
1 <= = =
] & I P Field_Strength = 9.36627879[T] (400 [MH
4 X_Acq_Duration = 2.19152384[s]
B X_Domain =
b X_Freq = 398.78219799 [MHz]
b X_offset = 5[ppm]
~ X_Points = 16384
pRE X_Prescans =1
N X_Resolution = 0.4563035 [Hz]
N | . X_Sweep = 7.47607656 [kHz]
4 L= S o X_Sweep_Clipped = 5.98086124 [kHz]
4 o ! Irr_Domain = Proton
4 B < Irr_Freq = 398.78219799 [MHz]
B Irr_Offset = 5[ppm]
b i = Proton
1 = 398.78219799 [MHz]
— Tri_Offset = 5[ppm]
= Blanking = 2.0[us]
b Clipped = FALSE
b Scans =32
1 Total_Scans =32
o ] Relaxation_Delay = 5[s]
2 ] Recvr_Gain = 46
s ] Temp_Get = 24.3[dC]
-g 4 X_90_Width = 6.3[us]
5 L R . . X_Acq_Time = 2.19152384[s]
2 97 X_Angle = 45[deg]
T T T T T T T T T i‘(,:t'; = ;li‘?][ ]
ulse = 3.15[us
8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0 Trr Mode Z osf
N Tri_Mode = off
Dante_Loop = 500
XA AND MM ANT IO —F NS = F =D O VSIS = = 0o — Dante_Presat = FALSE
CRE8HETIRILICSEIRTSAZRASS S QESLITELETE Decimation Rate =0
T S gl S Sl Sy Sl L L U SRV ==V e BV RV S F L F hhen e on Initial Wait = 1[s]
X : parts per Million : Proton Phase = {0, 90, 270, 180, 180
3C {"H} NMR Spect f 5A (CDCls, 100 MH
{'H} pectrum o ( 3 ).
=]
i D
] ---- PROCESSING PARAMETERS ----
1 sexp( 2.0[Hz], 0.0[s] )
S trapezoid( O[%], O[%], 80[%], 100[%] )
1 zerofill( 1, TRUE )
1 £££( 1, TRUE, TRUE )
1 machinephase
] ppm
reference( 77.1359[ppm], 77[ppm] )
] thresh( 5.98991[%], 1 )
<1 Derived from: srg-01-26_Carbon-1-1.3jdf
]
] Filename = srg-01-26_Carbon-1
] Author delta
Experiment carbon. jxp
1 Sample_Id srg-01-26
o 1 Solvent CHLOROFORM-D
F Actual_Start_Time 1-JUN-2021 17:0
1 Revision_Ti 4-2UG-2022 16:2
1 Comment single pulse decou
] Data_Format 1D COMPLEX
] Dim_Size 26214
] X_Domain Carbon13
Dim_Title Carbon13
] Dim Units [ppm]
<= Dimensions X
el ite JNM-ECZ400S/L1
Spectrometer JNM-ECZ400S/L1
1 Field_Strength 9.36627879[T] (400
1 X_Acq_Duration 1.03809024[s]
1 X_Domain 13c
1 X_Freq 100.27385305 [MHz]
1 X_Offset 100 [ppm]
<] X_Points 32768
& X Prescans 1
] X_Resolution 0.96330739 [Hz]
] X_Sweep 31.56565657 [kHz]
] X_Sweep_Clipped 25.25252525 [kHz]
] Irr_Domain Proton
] Irr_Freq 398.78219799 [MHz]
i Irr_Offset 5 [ppm]
B Blanking 5.0[us]
o 1 Clipped FALSE
= Scans 1480
1 Total_Scans 1480
— ] Relaxation Delay 2(s]
z ] Recvr_Gain 50
=l Temp_Get 23.3[4C]
S X_90_Width 9.95[us]
S ] X_Acq_Time 1.03809024(s]
g ] L l | X_Angle 30 [deg]
£ o " & " X_Atn 4[as]
R=4 i o v v v ey o N X_Pulse 3.31666667 [us]
T T T T T T T T T T T T T T T T T T T T Irr_Atn_Dec 27.227[dB]
190.0 180.0 170.0 160.0 150.0 140.0 130.0 120.0 110.0 100.0 90.0 80.0 70.0 60.0 50.0 40.0 30.0 20.0 10.0 Irr_Atn Dec_Calc 27.227[dB]
Irr_Atn Dec_Default_Calc = 27.227[dB]
ARNANNNS S | | | R e
Irr_Dec_Bandwidth_Hz 4.7826087 [kHz]
wx e No LN Ln —EDwe 9 a o o Irr_Dec_Bandwidth_Ppm 11.99303459 [ppm]
5883 E82LRrIIRLELHL=F k4 K & 153 Irr_Dec_Freq - 398.78219799 [MHZ]
S S XS FRLm — RS S = o % Irr_Dec_Merit_Factor 2.2
R RG] SELEFIEEsLEaZz==ze & < @ & _Dec_Merit |
Loown [ugcaich st o Bl g Irr_Decoupling = TRUE
X : parts per Million : Carbon13 Irr Noe = TRUE
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"H NMR Spectrum of 5B (CDCls, 400 MHz).

facl
<]
] ---- PROCESSING PARAMETERS ----
B sexp( 0.2[Hz], 0.0[s]
1 trapezoid( 0[%], O[%], 80[%], 100[%] )
zerofill( 1, TRUE
O O O ££t( 1, TRUE, TRUE )
machinephase
ppm
reference( 7.24729[ppm], 7.24[ppm] )
1 = o thresh( 5.32659[%], 1 )
] S © %
] I = - e Derived from: srg-01-65_1 Proton-1-1.3jdf
e
S
1 Filename = srg-01-65_1_Proton-1-
] Author = delta
} Experiment = proton.jxp
1 sample_Id = srg-01-65\1
] Solvent = CHLOROFORM-D
“ ] Actual_Start_Time = 25-DEC-2021 18:39:23
= Revision_Time = 22-AUG-2022 15:14:16
1 Comment = single_pulse
1 Data_Format = 1D COMPLEX
] Dim_Size = 13107
] X_Domain = Proton
1 Dim_Title = Proton
< Dim_Units = [ppm]
S Dimensions =x
b o s Site = JNM-ECZ400S/L1
] i N Spectrometer = JNM-ECZ400S/L1
} Field_Strength = 9.36627879[T] (400 [MH
1 X_Acq Duration = 2.19152384(s]
] X_Domain =18
24 X_Freq = 398.78219799 [MHz]
1 X_Offset = 5[ppm]
] X_Points = 16384
1 X_Prescans =1
1 X_Resolution = 0.4563035[Hz]
] X_Sweep = 7.47607656 [kHz]
] X_Sweep_Clipped = 5.98086124 [kHz]
INh Irr_Domain = Proton
=] Irr_Freq = 398.78219799 [MHz]
] Irr_Offset = 5[ppm]
1 Tri_Domain = Proton
] Tri_Freq = 398.78219799 [MHz]
] Tri_Offset = 5[ppm]
B Blanking = 2.0[us]
1 Clipped = FALSE
- Scans = 32
A Total_Scans =32
o ] Relaxation_Delay = 5[s]
e 1 Recvr_Gain = 46
£ ] Temp_Get = 23.2[d4C]
-g 1 X_90_Width = 6.3[us]
= X_Acq_Time = 2.19152384[s]
2 4 X_Angle = 45[deg]
T T T T T  X_Atn = 2[dB]
X_Pulse = 3.15[us]
X 5.0 4.0 3.0 2.0 1.0 Trr Mode Z ot
Tri_Mode = Off
Dante_Loop = 500
o G A = oS o S = 0O == PN Dante_Presat = FALSE
TR XEEL88483 ES8 FH8Y -28838 Decimation Rate =0
S 8 © 88 S C oo <+ F F enenenen el el el el Initial Wait = 1[s]
X: Phase = {0, 90, 270, 180, 180
13C {'H} NMR S
pectrum of 5B (CDCls, 100 MHz)
y .
-1
=] ---- PROCESSING PARAMETERS ----
1 sexp( 2.0[Hz], 0.0[s] )
1 trapezoid( 0[%], O[%], 80[%], 100[%] )
1 zerofill( 1, TRUE )
1 ££t( 1, TRUE, TRUE )
1 machinephase
] ppm
] reference( 77.16472[ppm], 77[ppm] )
] reference( 77.0[ppm], 77[ppm] )
<= thresh( 9.28104(%], 1)
v
] Derived from: srg-01-65-13-last Carbon-1-1.3d
] Filename srg-01-65-13-last_
] Author delta
] Experiment carbon. jx
=] Sample_Id = srg-01-65-13-last
= Solvent CHLOROFORM-D
] Actual_Start_Time 0-JAN-2022 16:41:
] Revision_Time 4-AUG-2022 17:19:
i Comment = single pulse decou
R Data_Format 1D COMPLEX
4 Dim_Siz 26214
b X_Domain Carbon13
o 1 Dim_Title Carbon13
= Dim Units [ppm]
N Dimensions x
1 Site JNM-ECZ400S/L1
1 Spectrometer JINM-ECZ400S/L1
1 Field Strength 9.36627879[T] (400
1 X_Acq Duration 1.03809024(s]
X_Domain 3c
] X_Freq 100.27385305 [MHz]
=] X_offset 100 [ppm]
S X_Points 32768
] X_Prescans 4
] X_Resolution 0.96330739[Hz]
] X_Sweep 31.56565657 [kHz]
] X_Sweep_Clipped 25.25252525 [kHz]
] Irr_Domain Proton
] Irr Freq 398.78219799 [MHz]
i Irr_Offset 5[ppm]
] Blanking 5.0[us]
<= Clipped FALSE
4 Scans 1016
b Total_Scans 1016
—_ Relaxation_Delay = 2[s]
2 1 Recvr_Gain 50
3 1 Temp_Ge 23.2[dc]
=1 1 X_90_Width 9.95[us]
§ 1 J X_Acq_Time 1.03809024[s]
1 5 A " X_Angle 30[deg]
£ S Juip iy " e b wd " gy e kilviy ooy Vol A cn 4[dB]
K= Xx_Pulse 3.31666667 [us]
T T T T T T T T T T T T T T T T T T T T| Irr_Atn_Dec = 27.227[dB]
190.0 180.0 170.0 160.0 150.0 140.0 130.0 120.0 110.0 100.0 90.0 80.0 70.0 60.0 50.0 400 30.0 200 10.0 Irr_Atn Dec_Calc 27.227[dB]
Irr_Atn_Dec_Default Calc = 27.227[dB]
AN TSN [ ] I Ui
Irr Dec_Bandwidth Hz 4.7826087 [kHz]
—22ve Som—mamameaoe o = = o + = Irr_Dec_Bandwidth_Ppm 11.99303459 [ppm]
RIER FESRLZLEHZSZ & 2 a & =3 Irr Dec_Freq - 398.78219799 [MHz]
o6 = of — 6 8 F 0 96 = Wi — NS — — o ) @ i o Irr Dec_Merit_Factor 2.2
Eod 5 EEFEIEIsLEaZ=E= 3 x e @ S & —Dec_Merd
pa e e SfeodayasdnSs 2 Irr_Decoupling = TRUE
X : parts per Million : Carbon13 Irr_Noe = TRUE




"H NMR Spectrum of 5C (CDCls, 400 MHz).

Br

022 024 026 028

0

Br

JEOL : ;

---- PROCESSING PARAMETERS ----

sexp( 0.2[Hz], 0.0[s]

)

trapezoid( O[%], O[%], 80[%], 100[%] )
)

zerofill( 1, TRUE
£ft( 1, TRUE, TRUE )
machinephase

Ppm
thresh( 5.41422[%], 1

)

Derived from: srg-Ol-mk_Proton-1-1.jdf

4.08
4.09
4.07

©
=1
o
=1
<
=1
()
=3
= =
_ H =3
S o i
%
<
=1
=
3
o —
<=
=1
=
=
=1
(s
[S =}
2o
<
=]
: .
S
<
T T T T T
7.0 6.0 5.0
N A A
aTYgSoCCCToM = AL OBV LT
38T x=IFTI=z 2E2ELTELY
EREEREITSTIAA=ZZ EE a8 dqiad
L S e N I R R I RV-R R R R v
X : parts per Million : Proton

IS
o

—=5
N
>
%c

3.974
3.959
3.946
3.477
3.461
3.445
2073
2.057
2.038
2.020
2.004
1.947
1.933
1.898
1.883

Filename
Author

Experiment
Sample_Id

Solvent
Actual_Start_Time
Revision_Time

Comment
Data_Format
Dim Size

site
Spectrometer
Field Strength

X_Acq_Duration
X_Domain

X_Sweep
X_Sweep_Clipped
Irr_Domain
Irr_Freq
Irr_Offset

Blanking
Clipped
Scans
Total_Scans

Relaxation Delay
in

Initial Wait
Phase

srg-01l-mk_Proton-1-2.
delta
proton.jxp

single_pulse
1D COMPLEX
13107

X
JNM-ECZ400S/L1
JNM-ECZ400S/L1

9.36627879[T] (400 [MH
2.19152384[s]
1H

398.78219799 [MHz]
5 [ppm]

16384

1

0.4563035 [Hz]
7.47607656 [kHz]
5.98086124 [kHz]
Proton
398.78219799 [MHz]
5[ppm]

Proton
398.78219799 [MHz]
5[ppm]

2.0[us]

FALSE

32

= 32

5[s]
36
23.7[d4c]
6.3[us]
2.19152384(s]
= 45[deg]

2

1
90, 270, 180, 180

JEOL s

---- PROCESSING PARAMETERS ----

sexp( 2.0[Hz], 0.0[s]
trapezoid( 0[%], 0[%]
zerofill( 1, TRUE )
£ft( 1, TRUE, TRUE )
machinephase

ppm

)
, 80[%], 100[%] )

reference( 77.15511[ppm], 77[ppm] )
)

thresh( 7.78292[%], 1

Derived from: srg-0l-mk-13c_Carbon-1-1.3jdf

X : parts per Million : Carbon13

Z ]
T ]
g
-]
"79000 1800 1700 160.0 1500 1400 130.0 1200 110.0 1000 90.0 5
|
AN AN |
#EEg 23IS22YHEE5E =8 &
Fhis  #828858522= % @

Filename
Author
Experiment
sample_Id

Solvent
Actual_Start_Time
Revision_Time

Comment
Data_Format
Dim_Size
X_Domain
Dim_Title

Spectrometer

Field Strength

X_Sweep
X_Sweep_Clipped
Irr_Domain

Irr Freq

Irr Offset
Blanking
Clipped

Scans
Total_Scans

Relaxation_Delay
Recvr_Gain
Temp_Get
X_90_Width
X_Acq_Time
X_Angle

X_Atn

X_Pulse
Irr_Atn_Dec

Irr Atn_Dec_Calc

Irr_Atn_Dec_Default_Calc

Irr_Atn_Noe
Irr Dec_Bandwidth_Hz

Irr Dec_Bandwidth_Ppm
Irr Dec_Freq
Irr_Dec_Merit Factor
Irr Decoupling

Trr Noe

srg-01-mk-13c_Carb

delta

carbon. jxp
srg-01-mk-13c

CHLOROFORM-D
22-0CT-2021 20:2
4-AUG-2022 17:24:

single pulse decou
1D COMPLEX

26214

Carbon13

Carbonl3

[ppm]

x

JNM-ECZ400S/L1
JINM-ECZ400S/L1

9.36627879[T] (400
1.03809024[s]

13c
100.27385305 [MHz]
100 [ppm]

32768

4

0.96330739[Hz]
31.56565657 [kHz]
25.25252525[kHz]
Proton
398.78219799 [MHz]
5[ppm]

5.0[us]

= 22.7[dc]
9.95[us]
1.03809024(s]

3.31666667 [us]
27.227[dB]
27.227[dB]
27.227[dB]
27.227[dB]
4.7826087 [kHz]
11.99303459 [ppm]
398.78219799 [MHz]




"H NMR Spectrum of 5D (CDCls, 500 MHz).
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---- PROCESSING PARAMETERS ----
dc_balance( 0, FALSE )

= sexp( 0.2[Hz], 0.0[s]
v trapezoid( 0[%], O[%], 80[%], 100[%] )
zerofill( 1, TRUE )
1 ££t( 1, TRUE, TRUE )
h machinephase
b ppm
4 reference( 7.248[ppm], 7.24[ppm] )
4 thresh( 3.03607[%], 1 )
i O O O Derived from: srg-01-09 Proton-1-1.3df
=
<
4 Filename srg-01-09_Proton-1-2.3df
4 Author delta
] Experiment proton. jxp
I Sample_Id srg-01-09
1 Solvent CHLOROFORM-D
h Actual_Start_Time = 18-OCT-2021 18:5
4 Revision_Time 7-AUG-2022 12:5
4 Comment: single_pulse
< Data_Format 1D COMPLEX
el Dim_Size 13107
X_Domain Proton
] Dim_Title Proton
7 Dim Units [ppm]
h Dimensions =x
4 Site JNM-ECAS00IT
4 Spectrometer DELTA2_NMR
4 Field_Strength 11.7473579[T] (500 [MHz])
i X_Acq Duration 1.74587904[s]
= X_Domain H
SN X_Freq 500.15991521 [MHz]
b X_Offset 5.0[ppm]
h -+ - X_Points 16384
Bl <= < X_Prescans 1
4 = = X_Resolution 0.57277737 [Hz]
4 X_Sweep 9.38438438 [kHz]
X_Sweep_Clipped 7.50750751 [kHz]
Irr_Domain Proton
500.15991521 [MHz]
= 5.0[ppm]
Proton
500.15991521 [MHz]
= 5.0[ppm]
FALSE
32
Total_Scans 32
Relaxation_Delay 5(s]
o 30
2 23.3[dC]
b4 7.68[us]
2 1.74587904[s]
= X L 45[deg]
3 3.2[dB]
T T T T T 3.84[us]
Off
4.0 3.0 2.0 1.0 0| off
FALSE
Initial_Wait i[s]
© Repetition Time 6.74587904[s]
<
~
13C {'H} NMR S
pectrum of 5D (CDCls, 100 MHz)
5 -
4 ---- PROCESSING PARAMETERS
sexp( 2.0[Hz], 0.0[s]
h trapezoid( O[%], O[%], 80[%], 100[%] )
i zerofill( 1, TRUE )
££t( 1, TRUE, TRUE )
4 machinephase
=} pm
- reference( 77.11668[ppm], 77(ppm] )
i thresh( 2.5922[%]1, 1 )
4 Derived from: srg-01-09-13c Carbon-1-1.3df
1 Filename srg-01-09-13c_Carb
4 Author delta
Experiment carbon. jxp
4 sample_Id srg-01-09-13c
Solvent CHLOROFORM-D
b Actual_Start_Time 16-NOV-2021 21:06:
4 Revision_Time 4-AUG-2022 17:35:
<= Comment single pulse decou
o Data_Format 1D COMPLEX
4 Dim_Size 26214
i X_Domain Carbon13
Dim_Title Carbonl3
4 Dim Units [ppm]
Dimensions x
4 Site JINM-ECZ400S/L1
i Spectrometer JINM-ECZ400S/L1
4 Field_Strength 9.36627879[T] (400
X_Acq Duration 1.03809024(s]
4 X_Domain = 13c
X_Freq 100.27385305 [MHz]
4 X_offset 100(
i X_Points 32768
X_Prescans 4
- X_Resolution 0.96330739 [Hz]
X_Sweep 31.56565657 [kHz]
h X_Sweep_Clipped 25.25252525 [kHz]
i Irr_Domain Proton
Irr_Freq 398.78219799 [MHz]
4 Irr Offset 5[ppm]
Blanking 5.0[us]
4 Clipped TRUE
i Scans = 15294
Total_Scans = 15294
—_ Relaxation_Delay 2(s]
= B Recvr_Gain 50
= Temp_Get. 24.7[dc]
s X_90_Width 9.95[us]
S | X_Acq_Time 1.03809024([s]
2 J L X_Angle 30[deg]
2o \ . X_Atn 4[dB]
=2 X_pulse 3.31666667 [us]
T T N L e L e e e L I LA A e e o T Tl Irr_Atn_Dec 27.227[dB]
190.0 180.0 170.0 160.0 150. 40.0 130.0 120.0 110.0 100.0 90.0 80.0 70.0 60.0 50.0 40.0 30.0 20.0 10.0 Q| Irz_Atn Dec_Calc 27.227[dB]
Irr_Atn_Dec Default_Calc = 27.227[dB]
M RN | Fa
Irr_Dec_Bandwidth_Hz 4.7826087 [kHz]
o Coogxpona-F o S S ) = Irr_Dec_Bandwidth_Ppm 11.99303459 [ppm]
RN S8R Ex2RaR & =1 2 = 3 Irr_Dec_Freq 398.78219799 [MHz]
o6 = o — CEST R ®En =S o < = o o Irr_Dec_Merit_Factor 2.2
Z2e3 5 SeSsdaBEESS = =) S e et “a e e ]
e Laonn aooadaganz = Irr_Decoupling TRUE
X : parts per Million : Carbon13 Irr_Noe TRUE
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"H NMR Spectrum of 7A (CDCls, 400 MHz).

] = 2 JEOL
el o5 *
=
---- PROCESSING PARAMETERS ----
4 sexp( 0.2[Hz], 0.0[s]
h trapezoid( 0[%], O[%], 80[%], 100[%] )
4 zerofill( 1, TRUE
i ££t( 1, TRUE, TRUE )
i machinephase
ppm
1 reference( 7.24729[ppm], 7.24[ppm] )
E thresh( 6.70882[%], 1 )
=
<] Derived from: SRG-01-28-NEW-1_Proton-1-1.3jdf
b Filename SRG-01-28-NEW-1_Proto
4 Author delta
4 Experiment proton.jxp
i sample_Id = SRG-01-28-NEW-1

Solvent CHLOROFORM-D
] Actual_Start_Time 30-MAR-2022 12:34:02
=T Revision_Time 7-AUG-2022 14:30:45

i S = Comment single_pulse
| ~ b Data_Format 1D COMPLEX
Dim_Size 13107
h X_Domain Proton
E i Proton
4 = [ppm]
i x
JNM-ECZ400S/L1
1 Spectrometer JNM-ECZ400S/L1
N Field Strength 9.36627879[T] (400 [MH
< | X_Acq_Duration 2.19152384(s]
X_Domain 1H
= © = X_Freq 398.78219799 [MHz]
4 I IS S = X Offset 5[ppm]
4 X_Points 16384
4 X_Prescans 1
i X_Resolution 0.4563035[Hz]
X_Sweep 7.47607656 [kHz]
h X_Sweep_Clipped 5.98086124 [kHz]
E 3 Irr_Domain Proton
4 - Irr_Freq 398.78219799 [MHz]
Irr_Offset 5[ppm]
Tri_Domain Proton
b Tri_Freq 398.78219799 [MHz]
E Tri_Offset 5[ppm]
4 y Blanking 2.0[us]
i Clipped FALSE
Scans 8
] Total_Scans =8
© Relaxation_Delay 5[s]
s | Recvr_Gain 56
s Temp_Get 23.3[4C]
-] ] U J X_90_Width 6.3[us]
5 S X_Acq_Time 2.19152384(s]
L] el X_Angle 45[deg]
T T T T T T T T T| X_Atn 2[dB]
8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 Q| X_Pulse 3.15[us]
Irr_Mode Off
) Tri_Mode off
Dante_Loop 500
2EFRIUIE/EEISRE F3ERE g3 [y P
AadaIERECFTRATEL EEFES 2 Decimation_Rate 0
TR e e e e e e e IR ) + < Initial_Wait 1[s]
X : parts per Million : Proton Phase {0, 90, 270, 180, 180
BC{'H} NMR S
pectrum of 7A (CDCls, 100 MHz)
y .
=
=1 JEOL
7
]
1 ---- PROCESSING PARAMETERS ----
o 1 sexp( 2.0[Hz], 0.0[s] )
= trapezoid( O[%], O[%], 80[%], 100[%] )
] zerofill( 1, TRUE )
-1 ££t( 1, TRUE, TRUE )
= machinephase
1 ppm
o ] thresh( 2.92447[%], 1 )
—1 Derived from: SRG-01-28-13C_Carbon-2-1.jdf
e
3
1 Filename = SRG-01-28-13C_Carb
f Author = delta

Experiment = carbon.jx]

Sample_Id = SRG-01-28-13C

Solvent = CHLOROFORM-D

Actual_Start_Time = 30-MAR-2022 12:57:

1 Revision_Time = 4-AUG-2022 17:51:
3 Comment. = single pulse decou
1 Data_Format = 1D COMPLEX
<] Dim_Size = 26214
=7 X_Domain = carbon13
] Dim_Title = Carbon13
. Dim Units = [ppm]
= Dimensions =x
1 site = JNM-ECZ400S/L1
oo ] Spectrometer = JNM-ECZ400S/L1
=9 Field Strength = 9.36627879[T] (400
1 X_Acq Duration = 1.03809024(s]
S X_Domain = 13c
X_Freq = 100.27385305 [MHz]
X _offset = 100[ppm]
2 X_Points = 32768
< X_Prescans _—

X_Resolution = 0.96330739 [Hz]
ot} X_Swee; = 31.56565657 [kHz]
<4 X_Sweep_Clipped = 25.25252525 [kHz]

Irr_Domain = Proton
= Irr_Freq = 398.78219799 [MHz]
< Irr_Offset = 5[ppm]

] Blanking = 5.0[us]
] Clipped = FALSE
< Scans = 2000
] Total_Scans = 2000
N
_ Relaxation_Delay = 2[s]
2 ] Recvr_Gain = 50
= —4 Temp_Get = 22.9[dc]
s = X_90_Width = 9.95[us]
g ] X_Acq_Time = 1.03809024[s]
2 - X_Angle = 30[deg]
= X_Atn = 4[dB]
= X_Pulse = 3.31666667 [us]
T T T T T T T T T T T T T T T T T T T T| Irr_Atn Dec = 27.227[dB]
190.0 180.0 170.0 160.0 150.0 140.0 130.0 120.0 110.0 100.0 90.0 80.0 70.0 60.0 50.0 40.0 30.0 20.0 10.0 Q| Irz_Atn Dec Calc = 27.227[dB]
e TR Irr_Atn_Dec_Default_Calc = 27.227[dB]
N NN A T IraE
Irr_Dec_Bandwidth Hz = 4.7826087 [kHz]
Comuw—oa=D CIT-_EmaXSDS ® = == = Irr_Dec_Bandwidth_Ppm = 11.99303459 [ppm]
EEETTSSE 8IQLITIEZS G g ] 7 Irr Dec_Freq = 398.78219799 [MHz]
X E LSS ST Lm R = o o < Irr_Dec_Merit_Factor =2.2
ZTELETLE 38338882 =2 b=} =S €3 _Dec_Merit |
ool aodaaddzoD= =2 Irr_Decoupling = TRUE
X : parts per Million : Carbonl3 Irr_Noe = TRUE
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"H NMR Spectrum of 7B (CDCls, 400 MHz).
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- PROCESSING PARAMETERS -
sexp( 0.2[Hz], 0.0[s] )
trapezoid( 0[%], 0[%],
zerofill( 1, TRUE )
££t( 1, TRUE, TRUE )
machinephase

80[%], 100[%] )

Ppm
reference( 7.24844[ppm], 7.24[ppm] )
reference( 7.24[ppm], 7.24[ppm] )
thresh( 6.79982[%], 1 )

Derived from: srg-mk-iodo-n-3_Proton-1-1.jdf

Filename srg-mk-iodo-n-3_Proto
Author = delta

Experiment proton.jxp

sample_Id srg-mk-iodo-n-3
Solvent CHLOROFORM-D

25-0CT-2021 20:37:00
7-AUG-2022 15:07:33

Actual_Start_Time
Revision_Time

< Comment single_pulse
Data_Format = 1D COMPLEX
=N Dim_Size 13107
= X_Domain Proton
Dim_Title Proton
o0 Dim Units [ppm]
S Dimensions x
=3 Site JNM-ECZ400S/L1
Spectrometer JNM-ECZ400S/L1
=
= Field Strength 9.36627879[T] (400 [MH
o X_Acq_Duration 2.19152384[s]
- S 3 X_Domain 1H
= pare <+ X_Freq 398.78219799 [MHz]
= X_Offset 5[ppm]
X_Points 16384
v X_Prescans 1
=3 X_Resolution 0.4563035 [Hz]
=3 X_Sweep 7.47607656 [kHz]
X_Sweep_Clipped 5.98086124 [kHz]
I = g BN Irr_Domain Proton
S ] i i i Irr_Freq 398.78219799 [MHzZ]
] Irr_Offset 5[ppm]
] Tri_Domain Proton
o Tri_Freq 398.78219799 [MHz]
= Tri_Offset
Blanking
I P Clipped
<= Scans
< Total_Scans 32
= Relaxation_Delay
S s Recvr_Gain
8§ Temp_Get 23.4[ac]
'g U X_90_Width 6.3[us]
=] | X_Acq_Time 2.19152384[s]
] X_Angle = 45[deg]
e o L e e e T B e e L e — T T T — i?ti
ulse
8.0 7.0 6.0 5.0 4. 3.0 2.0 1.0 Tre Mode ot
al i Tri_Mods off
Dante_Loop 500
SCCIESRIINSESEEE LT 2L =282 LSy SaLsE
TTAASSE T TN — — oAl a Ao oS aa Decimation Rate
B R R R SO A S SV SRS JNCRV= SV - < < i Initial W = 1(s]
X : parts per Million : Proton Phase {0, 90, 270, 180, 180
13C {'H} NMR S
pectrum of 7B (CDCls, 100 MHz)
, .
37 Q
=]
1 ---- PROCESSING PARAMETERS ----
] sexp( 2.0[Hz], 0.0[s] )
trapezoid( O[%], O[%], 80[%], 100[%] )
q zerofill( 1, TRUE )
4 ££ft( 1, TRUE, TRUE )
machinephase
b PPm
4 reference( 77.08786([ppm], 77[ppm] )
thresh( 0.4833([%], 1
1 Derived from: srg-mk-iodo-n-3_Carbon-1-1.jdf
|
=]
] srg-mk-iodo-n-3_Ca
delta
b = carbon. jxp
4 srg-mk-iodo-n-3
] CHLOROFORM-D
Actual_Start_Time 26-0CT-2021 20:32:
1 4-AUG-2022 18:14:
single pulse decou
1 1D COMPLEX
o~ _| 26214
< Carbonl3
1 Carbonl3
4 [ppm]
x
il JNM-ECZ400S/L1
4 Spectrometer JNM-ECZ400S/L1
1 Field Strength = 9.36627879[T] (400
X_Acq Duration 1.03809024[s]
X_Domain 13c
X_Freq = 100.27385305 [MHz]
X_Offset 100 [ppm]
X_Points 32768
X_Prescans 4
X_Resolution 0.96330739 [Hz]
X_Sweep 31.56565657 [kHz]
X_Sweep_Clipped 25.25252525 [kHz]
Irr_Domain Proton
Irr_Freq 398.78219799 [MHz]
Irr_Offset 5 [ppm]
Blanking 5.0[us]
Clipped = TRUE
Scans 16016
Total_Scans 16016
—_ Relaxation_Delay 2(s]
2 Recvr_Gain 50
=] Temp_Ge- 23[dc]
£ X_90_Width 9.95[us]
S X_Acq_Time 1.03809024[s]
2 X_Angle 30[deg]
= X_Atn 4[dB]
= X_Pulse 3.31666667 [us]
T T T T T T T T T T T T T T T T e LB B T Irr_Atn_Dec 27.227[dB]
190.0 180.0 170.0 160.0 150.0 140.0 130.0 120.0 110.0 100.0 90.0 80.0 70.0 60.0 50.0 40.0 30.0 200 10.0 Irr Atn Dec_Calc 27.227[dB]
Irr_Atn Dec_Default_Calc = 27.227[dB]
IS W2 NN | i
Irr_Dec_Bandwidth Hz 4.7826087 [kHz]
Camnmon = wmoSuITARITROR = = 2 @ Irr_Dec_Bandwidth_Ppm 11.99303459 [ppm]
YRZHLEY REREIHESEESE & =3 2 b1 b1 Irr_Dec_Freq 398.78219799 [MHz]
$ELS30s goashascds 2 3 : = e Ipecherit ractor =22
. 2222203 nEsEEacDzoDZDo = Irr_Decoupling TRUE
X : parts per Million : Carbon13 Irr_Noe TRUE
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'"H NMR Spectrum of 7C (CDCls, 400 MHz).

o
ISk
s JEOL 5
---- PROCESSING PARAMETERS ----
1 sexp( 0.2[Hz], 0.0[s] )
- trapezoid( O[%], O[%], 80[%], 100[%] )
«~ 1 zerofill( 1, TRUE )
INEE ££t( 1, TRUE, TRUE )
machinephase
ppm
3 reference ( 7.24844[ppm], 7.24[ppm] )
E thresh( 8.73137([%], 1 )
N
= Derived from: srg-mk-iodo-n-4_Proton-1-1.3jdf
oo 7 O O O
< g N N
Filename srg-mk-iodo-n-4_Proto
Author delta
Experiment proton.jxp
Sample_Id srg-mk-iodo-n-4
Solvent CHLOROFORM-D
I N % Actual_Start_Time = 25-0CT-2021 10:40:01

3 2 2 Revision_Time = 7-AUG-2022 16:29:33
=3 Comment = single_pulse
= 1D COMPLEX

13107

= Proton

3 Proton
g [ppm]
=1 x

JNM-ECZ400S/L1
w Spectrometer = JNM-ECZ400S/L1
—3 o Field Strength 9.36627879[T] (400 [MH
= X_Acq_Duration 2.19152384([s]

B s} = X_Domain 1H

- g < X_Freq 398.78219799 [MHz]
o 3 X_Offset 5[ppm]
= X_Points = 16384
= X_Prescans 1

X_Resolution 0.4563035[Hz]
- X_Sweep 7.47607656 [kHz]
<] E B ay = = X_Sweep_Clipped 5.98086124 [kHz]
== L B I BN o Irr_Domain Proton
= Irr Freq 398.78219799 [MHz]
Irr_Offset 5[ppm]
H Tri_Domain Proton

<1 [ Tri_Freq 398.78219799 [MHz]
S 4 Tri_Offset 5[ppm]
== Blanking 2.0[us]

E| Clipped FALSE

= Scans 32
P Total_ Scans 32
[

PR Relaxation_Delay
S ] Recvr_Gain
s 3 Temp_Get = 22.8[dc]
=] 1 l X_90_Width 6.3[us]
5 o4 X_Acq_Time 2.19152384[s]
S | X_Angle
T T T T T T T T T T| X_Atn
8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0| X_Pulse
Irr_Mode
[ /] Tri_Mode
Dante_Loop
L NPV DA TN AU® — QMg © — e © = Dante_Presat
LRLEYESTLI2 LR 9T RASS =28 3 =3 S Decimation_Rate
o6 06 06 06 06 06 [~ = = [~ = [N 8 8 & 8 88 O S < o < o — Initial Wait
X : parts per Million : Proton Phase 180, 180
13C {'H} NMR S
pectrum of 7C (CDCls, 100 MHz)
y .
| ---- PROCESSING PARAMETERS ----—
< sexp( 2.0[Hz], 0.0[s] )

A trapezoid( O0[%], O[%], 80[%], 100[%] )

4 zerofill( 1, TRUE )

1 £ft( 1, TRUE, TRUE )

1 machinephase

] PPm

] reference( 77.09747[ppm], 77[ppm] )

] thresh( 0.35573[%], 1 )

e
<] Derived from: srg-mk-iodo-n-4_Carbon-1-1.3jdf

i Filename srg-mk-iodo-n-4_Ca

4 Author delta
<« Experiment carbon.jxp
S Sample_Id srg-mk-iodo-n-4

1 Solvent CHLOROFORM-D

1 Actual Start Time 25-0CT-2021 2

] Revision_Time 4-AUG-2022 1

] Comment single pulse decou

H Data_Format 1D COMPLEX

i Dim_Size 26214

i X_Domain Carbonl3
@ Dim_Title Carbonl3
< Dim Units [ppm]

4 Dimensions x

g si JNM-ECZ400S/L1

A Spectrometer JNM-ECZ400S/L1

1 Field Strength = 9.36627879[T] (400

71 X_Acq_Duration 1.03809024([s]

] X_Domain 13c
S| X_Freq 100.27385305 [MHz]
= X offset 100 [ppm]

X_Points 32768
X_Prescans a
X Resolution 0.96330739 [Hz]
X_Sweep 31.56565657 [kHz]
X_Sweep_Clipped 25.25252525 [kHz]
Irr_Domain Proton
Irr_Freq 398.78219799 [MHz]
— Irr Offset 5 [ppm]
= Blanking 5.0[us]
Clipped TRUE
Scans = 15811
Total_Scans = 15811
— Relaxation_Delay = 2[s]
2 Recvr_Gain 50
3 Temp_Get 22.9[dc]
=l X_90_Width 9.95[us]
S o X_Acq_Time 1.03809024(s]
g X_Angle 30[deg]
s X_Atn
= X_Pulse 3.31666667 [us]
T T T T T T T T T T T T T T T T T T T T T T T T T T T [ T T T T T T T T T T[T T[T T Irr_Atn Dec 27.227[dB]
190.0 180.0 170.0 160.0 150.0 140.0 130.0 120.0 110.0 100.0 90.0 80.0 70.0 60.0 50.0 40.0 30.0 200 10.0 Irr_Atn Dec Calc 27.227[dB]
Irr_Atn_Dec_Default_Calc = 27.227[dB]
AN VTS T A )\ RER
Irr_Dec_Bandwidth_Hz = 4.7826087 [kHz]
ST AT T F— Gl =0 e 2 - = o o Irr_Dec_Bandwidth_Ppm 11.99303459 [ppm]
GRITIAZTITT L2E=EAGEHEBE & 2 =R =3 &2 Irr_Dec_Freq 398.78219799 [MHz]
S WO Falg Ol v Al =] [se) o = [3e] o v Irr_Dec_Merit_Factor .
SECEICE S888s548=z22 2 5 =N 85 et S84 —Dec_Mexrit )
. S2Lon2nd oanasdasans=s = Irr_Decoupling TRUE
X : parts per Million : Carbon13 Irr Noe TRUE
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"H NMR Spectrum of 7D (CDCls, 400 MHz).

g JEOL s
=
7 ---- PROCESSING PARAMETERS ----
] sexp( 0.2[Hz], 0.0[s]
trapezoid( 0[%], O[%], 80[%], 100[%] )
] zerofill( 1, TRUE )
7 ££t( 1, TRUE, TRUE )
© machinephase
5] ppm
= x O thresh( 5.62105[%], 1 )
=
] - Derived from: srg-0l-12-new_Proton-1-1.3jdf
]
< - Filename srg-01-12-new_Proton-
1 2 Author delta
1 Experiment proton. jxp
] (@) (@] O sample_Id srg-01-12-new
Solven CHLOROFORM-D
] Actual_Start_Time 18-NOV-2021 18:
] Revision_Time 7-AUG-2022 16:
A N
S Comment: single_pulse
1 Data_Format 1D COMPLEX
1 | Dim_Size 13107
] X_Domain Proton
] Dim_Title Proton
- Dim Units [ppm]
] s Dimensions x
i o i JINM-ECZ400S/L1
. Spectrometer = JNM-ECZ400S/L1
< - Field Strength 9.36627879[T] (400 [MH
1 g X_Acq_Duration 2.19152384(s]
= X_Domain 1H
] X_Freq 398.78219799 [MHz]
] X_Offset 5 [ppr
4 =1 X_Points = 16384
B - X_Prescans 1
o] X_Resolution 0.4563035[Hz]
=] X_Swee 7.47607656 [kHz]
] —re o el X_Sweep_Clipped 5.98086124 [kHz]
= (e = /<o = Irr_Domain Proton
] cif o | eiff i Irr_Freq 398.78219799 [MHz]
] Irr_Offset 5[ppm]
B Tri_Domain Proton
Tri_Freq 398.78219799 [MHz]
1 Tri_Offset 5 [ppm]
- Blanking = 2.0[us]
= Clipped FALSE
Scans 32
] Total_Scans 32
© Relaxation_Delay 5(s]
R Recvr_Gain 46
s Temp_Get = 23.6[dcC]
'g X_90_Width 6.3[us]
= X_Acq_Time 2.19152384(s]
] ] X_Angle 45[deg]
T T T T T T T| X_Atn [aB]
X_Pulse 3.15[us]
6.0 5.0 4.0 3.0 2.0 1.0 O o ok oft
Tri_Mode Off
Dante_Loop 500
— o wnn — o= Dante_Presat FALSE
3581 S = Decimation Rate o
o6 6 o6 6 © o Initial Wait = 1[s]
X : parts per M Phase = {0, 90, 270, 180, 180
13C {'H} NMR S
pectrum of 7D (CDCls, 100 MHz)
5 -
| ---- PROCESSING PARAMETERS ----
- sexp( 2.0[Hz], 0.0[s] )
o trapezoid( 0[%], O[%], 80[%], 100[%] )
zerofill( 1, TRUE )
] ££t( 1, TRUE, TRUE )
machinephase
ppm
] reference( 77.1359[ppm], 77([ppm] )
thresh( 1.70927[%], 1 )
Derived from: srg-01-12_Carbon-1-1.jdf
Filename srg-01-12_Carbon-1
b Author delta
Experiment carbon. jxp
B sample_Id srg-01-12
= Solvent CHLOROFORM-D
T Actual_Start_Time 19-NOV-2021 20:34:
Revision_Time 4-AUG-2022 18:37:
] Comment single pulse decou
Data_Format 1D COMPLEX
1 Dim_Size 26214
X_Domain Carbon13
1 Dim_Title Carbon13
Dim Units [ppm]
B Dimensions x
site JNM-ECZ400S/L1
B Spectrometer JNM-ECZ400S/L1
1 Field Strength = 9.36627879[T] (400
1 X_Acq_Duration 1.03809024([s]
X_Domain 13c
] X_Freq 100.27385305 [MHz]
X _Offset 100 [ppm]
<= X_Points 32768
— X_Prescans 4
R X_Resolution 0.96330739 [Hz]
X_Sweep 31.56565657 [kHz]
N X_Sweep_Clipped 25.25252525 [kHz]
Irr_Domain Proton
b Irr_Freq 398.78219799 [MHz]
Irr_Offset pm]
1 Blanking 5.0[us]
| Clipped
Scans 16092
1 Total_Scans = 16092
— Relaxation_Delay = 2[s]
2z Recvr_Gain =50
ESS Temp_Ge 23.8[dc]
=1 X_90_Width 9.95[us]
b4 4 X_Acq_Time 1.03809024(s]
g g X_Angle 30 [deg]
S o " Ao/ A X_Atn 4[dB]
= X_Pulse 3.31666667 [us]
T T T T T T T T T T T T T T T T T T T T T T T [ | Irr_Atn_Dec 27.227[dB]
190.0 180.0 170.0 160.0 150.0 140.0 130.0 120.0 110.0 100.0 90.0 80.0 70.0 60.0 50.0 40.0 30.0 200 10.0 Irr_Atn Dec_Calc 27.227[dB]
R U Irr_Atn Dec Default_Calc = 27.227[dB]
/ \\\ \ A \\\\\ ‘ ‘ /\ ‘ Irr Atn Noe 27.227[aB]
Irr_Dec_Bandwidth_Hz 4.7826087 [kHz]
SeFTOo—— TRITXOSRT-AND= 0 = oo 1=y Irr_Dec_Bandwidth_Ppm 11.99303459 [ppm]
SLLgegY TE8g2=Ro8cEse & g 28 b4 Irr_Dec_Freq 398.78219799 [MHz]
S B LSS B8O XL RN ol ol o S a B Irr_Dec_Merit_Factor .
SEELECAE S838¥ss8z22= € x =3 @ S
L Syl 2233 dz== = Irr_Decoupling = TRUE
X : parts per Million : Carbon13 Irr_Noe = TRUE

S47




"H NMR Spectrum of 8A (CDCls, 500 MHz).

=]
= JEOL
1 N N ---- PROCESSING PARAMETERS ----
7 dc_balance( 0, FALSE )
1 sexp( 0.2[Hz], 0.0[s] )
=1 trapezoid( O[%], O[%], 80[%], 100[%] )
Nl zerofill( 1, TRUE )
bl £ft( 1, TRUE, TRUE )
] machinephase
g PP
] O reference( 7. 24556[ppm], 7.24[ppml )
i thresh( 2.72517[%], 1
b Derived from: srg-01-31_Proton-2-1.3df
=]
v
4 O O O Filename srg-01-31_Proton-2-2.3df
1 Author delta
b Experiment = proton.jxp
1 Sample_Id srg-01-31
] Solvent CHLOROFORM-D
] Actual_Start_Time = 30-NOV-2021 10:04:01
<] Revision_Time 7-AUG-2022 20:42:21
<] TB —
i — Comment = single_pulse
4 Data_Format 1D COMPLEX
4 Dim_Size 13107
B X_Domain Proton
— Dim_Title Proton
Bl Dim_Units [ppm]
A Dimensions X
=N Site JNM-ECA500II
e Spectrometer DELTA2_NMR
1 Field_Strength = 11.7473579[T] (500[MHz])
] X_Acq_Duration 1.74587904[s]
] 2] X_Domain 1H
] S X_Freq 500.15991521 [MHz]
i fas] X_Offset 5.0[ppm]
] o X_Points 16384
] X_Prescans 1
<= X_Resolution 0.57277737[Hz]
o =) X_Sweep 9.38438438[kHz]
g < X_Sweep_Clipped 7.50750751 [kHz]
A Irr_Domain Proton
B Irr Freq 500.15991521 [MHz]
] = Irr_Offset 5.0 [ppm]
= Tri_Domain = Proton
71 Tri_Freq 500.15991521 [MHz]
] Tri_Offset 5.0 [ppm]
<] Irz Clipped = FALSE
—] af = Scans 32
] Total_Scans 32
4 Relaxation_Delay 5[s]
PR Recvr_Gain 30
g 4 Temp_Get 21.6[dC]
< B X_90_Width 7.68[us]
= B X_Acq_Time 1.74587904[s]
g B A JJ X_Angle 45[deg]
5 [ e —— A X_Atn 3.2[dB]
- T T T T T T T T T T| X_Pulse 3.84[us]
Irr_Mode Off
8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0 TriMode Z st
i I Dante_Presat FALSE
Initial_Wait 1[s]
TEED N RO —m DT DTN D Comn o — < 2 Repetition Time = 6.74587904[s]
ShTmadldFSE8E 2283 %R CEES8IZ S = =
c@adSoEaa === I¥I a4 TIITIST < S
96 96 06 06 96 o6 N N = N N N 5 8 S S8 S FEFFFEF = =
X : parts per Million : Proton
13C {"H} NMR S
pectrum of 8A (CDCls, 100 MHz)
, .
o ---- PROCESSING PARAMETERS ----
pul sexp( 2.0[Hz], 0.0[s] )
trapezoid( O[%], 0[%], 80[%], 100[%] )
1 zerofill( 1, TRUE )
££t( 1, TRUE, TRUE )
b machinephase
ppm
7 reference( 77.1359[ppm], 77[ppm] )
| thresh( 1.96355[%], 1
N Derived from: srg-01-31-last-13C_Carbon-1-1.j
4 Filename = srg-01-31-last-13C
Author
4 Experiment
Sample_Id
S Solvent
Actual_Start_Time
B Revision_Time
b single pulse decou
1D COMPLEX
7 26214
i carbonl3
Carbonl3
4 [ppm]
x
4 te JNM-ECZ400S/L1
Spectrometer JNM-ECZ400S/L1
Field Strength 9.36627879[T] (400
Bl X_Acq_Duration 1.03809024[s]
X_Domain C
b X_Freq 100.27385305[MHz]
o X_Offset 100 [ppm]
= X_Points 32768
X_Prescans 4
7 X_Resolution 0.96330739[Hz]
B X_Sweep 31.56565657 [kHz]
X_Sweep_Clipped 25. 25252525[kﬂz1
4 Irr_Domain Prot
Irr_Freq 398. 79219799[Mﬂx]
4 Irr_Offset m]
Blanking
4 Clipped
Scans
Bl Total_Scans
— - Relaxation_Delay
% Recvr_Gain
=5 b Temp_Get
= X_90_Width
2 1 X_Acq_Time
X_Angle
£° A ‘ XAta
=2 | X_Pulse 3.31666667 [us]
LA T T T T e o e e A T T T T T T T | Irr_Atn_Dec 27.227[dB]
190.0 180 0 170 O 160 O 150 0 140 0 130.0 120.0 110.0 100.0 90.0 80.0 70 O 60.0 50.0 40.0 30.0 20. 0 10.0 0 Irr Atn Dec_Calc 27.227[dB]
Irr_Atn_Dec_Default_Calc 27.227[dB]
NV A ]
Irr I _Dec_} Eandw).dth Hz 4.7826087 [kHz]
CE—mmEb o o BXAaOIIDIAD D D n == 1N =+ - = Irr_Dec_Bandwidth_Ppm 11.99303459 [ppm]
R R R p § 2 8385218885858 ¢ < Al < =1 2 8 Irr_Dec_Freq 398.78219799 [MHz]
PR ] o DLW v — O e ol o6 = [3a] =] = < Irr_Dec_Merit_Factor 2.2
ZEEREEE § £3&ssLZzZ==s= S8 & €% @ S = T —Dec_Merirt
. 2 = 2z =2 2gagdgdzDz=ms=Zz=D =282 Irr_Decoupling TRUE
X : parts per Million : Larbunl 3 Irr_Noe TRUE
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"H NMR Spectrum of 8B (CDCls, 500 MHz).

< —N N— ---- PROCESSING PARAMETERS ----
=~ dc_balance( 0, FALSE )
sexp( 0.2[Hz], 0.0[s]
1 trapezoid( O[%], O[%], 80[%], 100[%] )
] zerofill( 1, TRUE )
] £££( 1, TRUE, TRUE )
machinephase
ppm
<1 O thresh( 1.0474[%], 1 )
2] @)
] Derived from: srg-mk-tbs-n=3_Proton-1-1.jdf
] R 2 Filename _Proton-1-2
<] Author
v O O Experiment proton. jxp
O sample_Id = srg-mk-tbs-n=3
4 Solvent CHLOROFORM-D
b Actual_Start_Time = 27-JAN-2022 12:20:26
7] Revision_Time 7-AUG-2022 21:25:04
TBS
P § 1o ComPLEX
F 13107
q Proton
] Proton
4 T = [ppm]
] Dimensions x
4 Site JINM-ECA500IT
Spectrometer DELTA2_NMR
<] Field_Strength 11.7473579[T] (500 [MHz])
] X_Acq_Duration 1.74587904[s]
] X_Domain 1H
b X_Freq 500.15991521 [MHz]
X_Offset 5.0 [ppm]
] X_Points = 16384
] X_Prescans 1
] X_Resolution 0.57277737[Hz]
P X_Sweep 9.38438438[kHz]
& X_Sweep_Clipped 7.50750751 [kHz]
] Irr_Domain Proton
] Irr_Freq 500.15991521 [MHz]
] Irr Offset 5.0 [ppm]
] =) Tri_Domain Proton
- = Tri_Freq 500.15991521 [MHz]
b — Tri_Offset 5.0 [ppm]
] = Clipped FALSE
<] . “ Scans 32
-7 =) Total_Scans 32
] ~
b =] = Relaxation_Delay 5(s]
P =] i Recvr_Gain 32
g ] Temp_Get = 19.8[dC]
< X_90_Width 7.68[us]
'g Bl X_Acq_Time 1.74587904[s]
=] 1 1 N S 45[deg]
2 S 3.2[dB]
T T T T T T T T T T 3.84[us]
8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0 gg
TR} PALSE
- 1(s]
DN = = OO %O DD SN O FRAN DA D — 9o = wa < o Repetition Time = 6.74587904(s]
ATCEES m xofnn XEIEI EE8FFET RIS 2 RN g @ % ral
RS RS B A e S St St S St B B | oo ool IRBR BRI had <
BB B HXRH N NG S EE S E S FEFF LSS F T T A el = =
X : parts per Million : Proton
BC{'H} NMR S f 8B (CDCls, 100 MH
{'H} pectrum o ( 3, z).
=7
g
“
o
N
P!
— 4 ---- PROCESSING PARAMETERS ----
i sexp( 2.0[Hz], 0.0[s] )
3 trapezoid( O[%], O[%], 80[%], 100[%] )
<4 zerofill( 1, TRUE )
N ££ft( 1, TRUE, TRUE )
. machinephase
ppm
reference( 77.11668 [ppm], 77(ppm] )
thresh( 2.12297[%], 1 )
3 Derived from: srg-mk-tbs-n=3-13C_Carbon-1-1.j
~
<3
- Filename srg-mk-tbs-n=3-13C
S Author delta
Experiment carbon. jxp
< 3 sample_Id
-7 Solvent
Actual_Start_Time
e Revision_Time 4-AUG-2022 19:0.
3 Comment. single pulse decou
« 1D COMPLEX
— 7 26214
— 7 Carbon13
= Carbon13
| [ppm]
=
=7 JNM-ECZ400S/L1
o] Spectrometer INM-ECZ400S/L1
<4 Field Strength = 9.36627879[T] (400
o 3 X_Acq Duration = 1.03809024(s]
= X_Domain 13c
3 X_Freq 100.27385305 [MHz]
~ X_offset 100 [ppm]
=7 X_Points 32768
X_Prescans a
=) X_Resolution 0.96330739 [Hz]
= X_Sweep 31.56565657 [kHz]
X_Sweep_Clipped 25.25252525 [kHz]
e Irr_Domain Proton
< Irr_Freq 398.78219799 [MHz]
<« 1 Irr_Offset 5[ppm]
=7 Blanking 5.0[us]
Clipped FALSE
en Scans 16242
= Total_Scans 16242
—~ Relaxation_Delay 2[s]
g < Recvr_Gain 50
= 1 Temp_Get 23.3[4C]
El X_90_width 9.95[us]
3 X_Acq_Time 1.03809024([s]
g " - X_Angle 30([deg]
= Hefo ” X_Atn 4[aB]
= x_Pulse 3.31666667 [us]
T T T T T T T T T T T T T T T T T T T T T| Irr_Atn I 27.227[dB]
190.0 180.0 170.0 160.0 150.0 140.0 130.0 120.0 110.0 100.0 90.0 80.0 70.0 60.0 50.0 40.0 30.0 20.0 10.0 0 Irr Atn Dec_Cal 27.227[dB]
I | O | Irr_Atn Dec Default Calc = 27.227[dB]
N | IR (| ) I hia
Irr_Dec_Bandwidth_Hz 4.7826087 [kHz]
XV ma® - VoOCoSQUMOMTHD D ) @ =+ o = Irr_Dec_Bandwidth_Ppm 11.99303459 [ppm]
£gg528 0 2g5838gSrdege 7 g g g8 & & |ibecTeres 35470219755 (wiz]
EEEZZEIE £ £538858582=22=¢g & 3 @ &8 = i Irr_Dec_Merit Factor 2.2
. oo I 20939839z 2=S Irr_Decoupling TRUE
X : parts per Million : Carbon13 Irr Noe TRUE

S49




"H NMR Spectrum of 8C (CDCls, 500 MHz).

~ dEDLD

=
N =N N=
4 ---- PROCESSING PARAMETERS ----

dc_balance( 0, FALSE )
sexp( 0.2[Hz], 0.0[s] )
1 trapezoid( O[%], O[%], 80[%], 100[%] )
zerofill( 1, TRUE )
££t( 1, TRUE, TRUE )
1 machinephase

PP
O O reference( 7. 24a[ppm], 7.24[ppm] )
4 thresh( 1.66053[%],
] Derived from: srg-mk-tbs-n-4_Proton-1-1.3jdf

<
o
] O O Filename srg-mk-tbs-n-4_Proton-1-2
b O Author delta
| Experiment proton.3xp
Sample_I srg-mk-tbs-n-4
B Solvent CHLOROFORM-
Actual_Start_Time = 25-OCT-2021 13:42:38
] Revision_Time 7-AUG-2022 21:58:19
] TBS—=—
| — Cor single_pulse
Data_Format = 1D COMPLEX
1 Dim_Size 13107
X_Domain Proton
7] Dim_Title Proton
<=4 Dim Units [ppm]
N Dimensions x
1 Site JNM-ECA500II
1 Spectrometer = DELTA2_NMR
1 Field Strength 11.7473579[T] (500 [MHz])
1 X_Acq_Duration 1.74587904[s]
X_Domain 1H
1 X_Freq 500.15991521 [MHz]
1 X_offset 5.0[ppm]
X_Points = 16384
1 X_Prescans 1
1 X3 Reselution 0.57277737 [Hz]
X_Swe, 9.38438438 [kHz]
1 X Sweep Cl;pped 7.50750751 [kHz]
Irr_Domai: Proton
500.15991521 [MHz]
5.0[ppm]
=S Proton
s 2 ES 500.15991521 [MHz]
> = L 5.0[ppm]
S FALSE
e 32
Total_Scans 32
3 =
i i Relaxation_Delay 5(s]
© Recvr_Gain 26
S Temp_Get 23.1[dc]
g X_90_Width 7.68 [us]
2 L Jj X_Acq_Time 1.74587904(s]
5 A e X_AngTe 45[deg]
< X_Atn 3.2[dB]
T T T T T T T H X_Pulse 3.84[us]
Irr_Mode off
6.0 5.0 4.0 3.0 .0 1.0 0 TriMode oft
Dante_Presat FALSE
Initial Wait 1[s]

7_0
Py
; Z

N
2050 ~_ 1o

A S o — o — T o % Repetition Time 6.74587904[s]
8287222 SEa T I == £ 2 -
EYTEFAESS === = =y EZ
R R R - RCRCRY <+ < < i == ==
13C {'H} NMR S
pectrum of 8C (CDCls, 125 MHz)
y .
<
v
!
g JEOL
<4
N
=
]
o9 ---- PROCESSING PARAMETERS ----
S dc_balance( 0, FALSE )
N sexp( 2.0[Hz], 0.0[
=] trapezoid( 0[%], o[&], 80[%], 100[%] )
— zerofill( 1, TRUE
I £ft( 1, TRUE, 'mm: )
g 3 machinephase
Q ppm
= reference( 77. 15571[ppm], 77 (ppm] )
= thresh( 3.34772[%], 1
g 3 Derived from: srg-mk-tbs-n-4_Carbon-1-1.3jdf
=
=
= Filename srg-mk-tbs-n-4_Carbon-1-2
= Author delta
- Experiment carbon. jxp
< s _Id s -tbs-n-4
s} Solvent CHLOROFORM-D
=] Actual_Start_Time = 25-OCT-2021 2
<4 Revision_Time 4-AUG-2022 1
<3 Comment. single pulse decoupled ga
[ae] Data_Format 1D COMPLEX
=1 Dim_Siz 26214
I~ X_Domain Carbon
= Dim Title Carbon13
= Dim Units [ppm]
- Dimensions
= si JNM-ECA500IT
S Spectrometer DELTA2_NMR
o 3 Field Strength = 11.7473579[T] (500 [MHz])
= X_Acq Duration 0.83361792[s]
1 X_Domain 13c
= X_Freq 125.76529768 [MHz]
< X_offset 100 [ppm]
X_Points 32768
< X_Prescan: 4
= X Resolution 1.19959034 [Hz]
< 7 X_Sweep 39.3081761 [kHz]
o X_Sweep_Clipped 31.44654088 [kHz]
Irr_Domain Proton
<=4 Irr_Freq 500.15991521 [MHz]
gl Irr_Offset 5.0 [ppm]
P Clipped FALSE
= Scans 15000
Total_Scans = 15000
<
] Relaxation_Delay 2(s]
— o] Recvr_Gain 30
2 5 Temp_Get 23.1[dc]
3 X_90_Width 11.6[us
£ < X_Acq_Time 0.83361792(s]
g —7 X_Angle 30[deg]
3 3 X_Atn 10.7[dB]
= o x_Pulse 3.86666667 [us]
= Irr_Atn_Dec 23.93[dB]
— T T T T T T T T T T T T T T T T T T T T T T T T [T T[T | Irr_Atn_Noe 23.93[dB]
190 O 180.0 170.0 160 0 150.0 140.0 130.0 120.0 110.0 100.0 90.0 80.0 70.0 60.0 50.0 40.0 30.0 20.0 10.0 0 Irz_Noise WALTZ
Irr_Pwidth 92[us]
AN A A
Initial Wait = 1[s]
2 OMNMoSVr © —CmEoWDC© I o B ) = S xw o | Noe TRUE
f2a8=3 5 gg3ad28e g 8§ © =35 2 223 2 & | Noe_mime 2131
ERE8EE € 28858222 8 8 s RS bl Ss89g = < | Repetition Time 2.83361792(s]
X : parts per Million : Carbon13
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"H NMR Spectrum of 8D (CDCls, 500 MHz).

<
=4 ---- PROCESSING PARAMETERS ----

q dc_balance( 0, FALSE )

] sexp( 0.2[Hz], 0.0[s] )

] trapezoid( O[%], O[%], 80[%], 100[%] )

i zerofill( 1, TRUE )

] £££( 1, TRUE, TRUE )

b machinephase
< ppm
= reference( 7.248([ppm], 7.24[ppm] )

4 thresh( 1.69281[%], 1 )

] Derived from: srg-01-17 Proton-1-1.3df
=h Filename srg-01-17_Proton-1-2.3jdf
w7 Author delta

] Experiment proton.jxp

Sample_Id srg-01-17
Solvent CHLOROFORM-D

4 Actual_Start_Time = 12-NOV-2021 19:19:56

] Revision_Time = 7-AUG-2022 23:20:11

] Comment single_pulse
= Data_Format 1D COMPLEX
~ TBS — Dim_Size 13107

4 — X_Domain Proton

] Dim_Title Proton

] Dim_Units [ppm]

] Dimensions X

] site JNM-ECA500IT

4 Spectrometer = DELTA2_NMR
3* Field_Strength = 11.7473579[T] (500 [MHz])

] X_Acq_Duration = 1.74587904([s]

] X_Domain H

] - - X_Freq 500.15991521 [MHz]

4 3 =3 X_Offset 5.0[ppm]

b o - o X_Points 16384

1] S X_Prescans 1

] o X_Resolution 0.57277737 [Hz]
<] X_Sweep 9.38438438 [kHz]
i = X_Sweep_Clipped 7.50750751 [kHz]

b < Irr_Domain Proton

b © Irr_Freq 500.15991521 [MHz]

q Irr_Offset 5.0[ppm]

] = i Proton

] = 500.15991521 [MHz]

5.0 [ppm]
FALSE
=4 o 32

1 < Total_Scans = 32

] S B =

] Relaxation_Delay

© Recvr_Gain
2 4 Temp_Get
5] 4 X_90_Width
b= | L N X_Acq_Time
EPS J A G 1
Gl ]
T T T T T T T T T T T
8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0
{1111
Initial Wait =1[s
SN MO SO = DO NM % o wn el o Repetition Time = 6.74587904([s]
ZonoFdA =Fadbsa oScangk =] < a
dadaSe B3I SS EEYEEdq e Y =
66666 d NN OGS S S Ce o = =
X : parts per Million : Proton
1 1
3C {"H} NMR Spectrum of 8D (CDCls, 125 MHz).
<]
=E JEOUL
o
S
IS
< ]
= ---- PROCESSING PARAMETERS ----
o dc_balance( 0, FALSE )
= 1] sexp( 2.0[Hz], 0.0[s] )
= trapezoid( O[%], O[%], 80[%], 100[%] )
-1 zerofill( 1, TRUE )
o ££t( 1, TRUE, TRUE )
P machinephase
- ppm
=] reference( 77.15571([ppm], 77[ppm] )
2] thresh( 2.7804[%], 1 )
= Derived from: srg-01-17-13c_Carbon-1-1.3jdf
<4
< ]
©w
— ] Filename srg-01-17-13c_Carbon-1-2.
< ] Author delta
< Experiment = carbon. jxp
— 4 Sample_Id srg-01-17-13c
=% Solvent CHLOROFORM-D
i Actual_Start_Time = 12-NOV-2021 21:36:43
_ A Revision_Time 4-AUG-2022 19:20:38
<
o Comment. single pulse decoupled ga

1 Data_Format 1D COMPLEX
<1 Dim_Size 26214
= X_Domain Carbon

1 Dim_Title Carbon13
=21 Dim Units [ppm]
= .
= Dimensions x

B te JNM-ECAS00II
pd Spectrometer DELTA2_NMR
S

1 Field_Strength 11.7473579[T] (500 ([MHz])
=1 X_Acq Duration 0.83361792[s]
4 X_Domain 3c
=] X_Freq 125.76529768 [MHz]

X_offset 100 [ppm]
=7 X_Points 32768
P X_Prescans 4
! X_Resolution 1.19959034 [Hz]

] X_Sweep 39.3081761 [kHz]
=1 X_Sweep_Clipped 31.44654088 [kHz]
7 Irr_Domain Proton

] Irr_Freq 500.15991521 [MHz]
=1 Irr_Offset 5.0[ppm]
<+ Clipped FALSE

1 Scans 15690
=1 Total_Scans 15690
e

Relaxation_Delay 2(s]
_< Recvr_Gain 30
2 Temp_Get 23[dc]
k1 X_90_width 11.6[us]
RS X_Acq_Time = 0.83361792[s]
g -7 X_Angle 30[deg]
2 ] X_atn 10.7[dB]
£ =3 o L X_Pulse 3.86666667 [us]
S~ Irr_Atn_Dec 23.93[dB]
I e R T T T T T T T T T T T T T T T T T T T T T T T | Irz_Atn_Noe 23.93[dB]
190.0 180.0 170.0 160.0 150.0 140.0 130.0 120.0 110.0 100.0 90.0 80.0 70.0 60.0 50.0 40.0 30.0 200 10.0 0 Irr_Noise WALTZ
Irr_pwidth 92[us]
N NI )
Initial_Wait 1[s]
oo = S omamT T 1w = sz o @ o o | Noe TRUE
ZHE8a8 5 ETZ222L5803 2 © ag “ 3 g E | Noe_time 21s]
SEEZEE F gagssgzcd 8¢ sl IS5 b} S ] 3 Repetition Time = 2.83361792[s]
X : parts per Million : Carbon13
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"H NMR Spectrum of 9A (CDCls, 400 MHz).

0.6 0.7 0.8

0.5

e}
=}

JEOL 5

---- PROCESSING PARAMETERS ----
sexp( 0.2[Hz], 0.0[s] )

trapezoid( 0[%], O[%], 80[%], 100[%] )
zerofill( 1, TRUE )

££t( 1, TRUE, TRUE )

machinephase

PP!
xefexenw( 7. 24729[ppm}, 7.24[ppm] )
thresh( 2.30767[%], 1

Derived from: srg-01-33-1h Proton-1-1.jdf

Filename srg-01-33-1h_Proton-1
Author delta

Experiment proton. jxp

Sample_Id srg-01-33-1h

Solvent CHLOROFORM-D

Actual_Start_Time
Revision_Time

9-FEB-2022 12:09:06
7-AUG-2022 23:52:03

Comment single_pulse
Data_Format 1D COMPLEX
Dim_Size 13107
X_Domain Proton

Dim Title Proton

Dim Units [ppm]
Dimensions x

si JNM-ECZ400S/L1
Spectrometer JINM-ECZ400S/L1

9.36627879[T]
2.19152384[s]

Field Strength (400 [MH

X_Domai: = 1H

X_Freq 398.78219799 [MHz]
X_Offset 5 [ppm

X_Points 16384

- X_Resolution 0.4563035[Hz]
rg > X_Sweep 7.47607656 [kHz]
~ = X_Sweep_Clipped 5.98086124 [kHz]
= Irr_Domain Proton
= Irr_Freq 398.78219799 [MHz]
= Irr Offset 5[ppm]
Proton
398.78219799 [MHz]
-_¢ 5[ppm]
Blanking 2.0[us]
—1 P Clipped FALSE
(S| I Scans 32
4 4 Total_Scans 32
© ] Relaxation_Delay 5[s]
2 4 Recvr_Gain 46
< N Temp_Get 23.3[dc]
] ] X_90_Width 6.3[us]
5 o X_Acq_Time 2.19152384[s]
S b X_Angle 45[deg]
T T T T T T T T 7| X_Atn 2[dB]
8.0 7.0 6.0 5.0 4.0 2.0 1.0 0 ¥ Pulee pobakind
Jopom TriMode oft
Dante_Loop = 500
22 LgEREE8E 2834, g g E S DetinationE orueE
T oxaa—-—==3 ST TIaada = sl & =) Decimation Rate o
T e e e e e e S = B ~ — S S Initial Wait 1ls]
X : parts per Million : Proton Phase {0, 90, 270, 180, 180
BC{'H} NMR S
pectrum of 9A (CDCls, 100 MHz)
5 -
= JEOL : 5
<]
— —--- PROCESSING PARAMETERS ----
sexp( 2.0[Hz], 0.0[s]
e} trapezoid( O[%], O[%], 80[%], 100[%]
-1 zerofill( 1, TRUE )
] £ft( 1, TRUE, TRUE )
< 1 machinephase
— ppm
i reference( 77.12629 [ppm], 77 [ppm] )
4 thresh( 0.89668([%], 1
-
— Derived from: srg-01-33-13C_Carbon-1-1.jdf
N
| Filename = srg-01-33-13C_Carb
—J Author = delta
— 4 Experiment = carbon.jxp
1 sample_Id = srg-01-33-13c
= Solvent = CHLOROFORM-D
= Actual_Start_Time = 9-FEB-2022 20:45:
] Revision_Time = 4-AUG-2022 19:28:
Comment = single pulse decou
Data_Format = 1D COMPLEX
] im_S: = 26214
1 = Carbonl3
> = Carbonl3
S 4 = [ppm]
7 Dx.mens:.ons =X
-1 = JNM-ECZ400S/L1
=7 Specttometer = JNM-ECZ400S/L1
Field Strength = 9.36627879[T] (400
©° X_Acq_Duration = 1.03809024[s]
=7 X_Domain = 13c
] X_Freq = 100.27385305 [MHz
- X_Offset = 100 [ppm]
v X_Points = 32768
S X_Prescans =4
9 X_Resolution = 0.96330739[Hz
] X_Sweep = 31.56565657 [kHz]
g— X_Sweep_t Clxpped = 25.25252525[kHz]
1 Irr_Doma: = Proton
] Ixx_erq = 398.78219799[MHz]
Irr Offset = 5[ppm]
u| Blanking = 5.0[us]
] Clipped = FALSE
1 Scans = 15756
o Total_Scans = 15756
(= =
—_ - Relaxation_Delay = 2[s]
2z | Recvr_Gain = 50
3 =4 Temp_Get = 23[dC]
SR X_90_Width = 9.95[us]
g 1] X_Acq_Time = 1.03809024[s]
g X_Angle = 30[deg]
£ PN oot X_Atn = 4lds
= X_pulse = 3.31666667 [us]
T T T T T T T T T T T T T T T T T T T T T| Irr_Atn_Dec = 27.227[dB
190.0 180.0 170.0 160.0 150.0 140.0 130.0 120.0 110.0 100.0 90.0 80.0 70.0 60.0 50.0 40.0 30.0 20.0 10.0 0 Irz_Atn_Dec_Calc = 27.2271a8]
Irr_Atn_Dec_Default_Calc = 27.227[dB
AN N | | =S - Ui
Irr Dec Bandwidth Hz = 4.7826087[kHz]
LSSz TLSs2SSa e = - ] o 3 2 Irr_Dec_Bandwidth_Ppm = 11.99303459 [ppm]
ST ZFLEIRIELR =8 2 S Z = =) < Irr_Dec_Fre = 398.78219799 [MHz]
NS el = O %% S o =g e © © < Irr Dec_Merit Factor =2.
FELEL S3&EESS8S =R= & S8 et S = Dec_Merit ]
PAJRATRARRAENA RN SR JA0 S0 SR IS S8 == Irr_Decoupling = TRUE
X : parts per Million : Carbon13 Irr Noe = TRUE
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"H NMR Spectrum of 9B (CDCls, 400 MHz).

JEOL s

© N ---- PROCESSING PARAMETERS ----
7] \ / sexp( 0.2[Hz], 0.0[s] )
1 trapezoid( O[%], O[%], 80[%], 100[%] )
] Cu zerofill( 1, TRUE )
] ££t( 1, TRUE, TRUE )
1 | machinephase
] | PpPm
1 O reference( 7.24729[ppm], 7.24[ppm] )
] O thresh( 2.79008[%], 1
w ] 2 Derived from: srg-mk-n-3-cui-new-1_Proton-1-1
<
] O O Filename = srg-mk-n-3-cui-new-1_
] O Author = delta
] Experiment = proton.jxp
] Sample_Id = srg-mk-n-3-cui-new-1
=+ Solvent = CHLOROFORM-D
<] Actual_Start_Time = 21-0CT-2021 20:27:13
] TBS — Revision_Time = 8-AUG-2022 00:57:50
] ESS
] Comment = single_pulse
] Data_Format = 1D COMPLEX
] Dim_Size = 13107
] X_Domain = Proton
] Dim_Title = Proton
] Dim Units = [ppm]
Pl Dimensions =x
= Site = JNM-ECZ400S/L1
b Spectrometer = JNM-ECZ400S/L1
1 Field Strength = 9.36627879[T] (400 [MH
1 X_Acq_Duration = 2.19152384[s]
1 X_Domain = 1n
1 X_Freq = 398.78219799 [MHz]
B X_offset = 5[pp
«~ ] X_Points = 16384
=] X_Prescans =1
1 X_Resolution = 0.4563035[Hz]
1 - X_Sweep = 7.47607656 [kHz]
1 - S X_Sweep_Clipped = 5.98086124 [kHz]
1 = =N Irr_Domain = Proton
1 o5 Irr_Freq = 398.78219799 [MHz]
1 - Irr_Offset = 5[ppm]
1 = Tri_Domain = Proton
] e Tri_Freq = 398.78219799 [MHz]
—] s Tri_Offset = 5[ppm]
ST < Blanking = 2.0[us]
] = = Clipped = FALSE
1 = S Scans = 32
] Total_Scans =32
© ] Relaxation_Delay = 5[s]
] ] Recvr_Gain = 56
b1 ] Temp_Get = 23.7[dC]
= ] L X_90_Width = 6.3[us]
5 o] X_Acq_Time = 2.19152384(s]
] J X_Angle = 45[deg]
T T T T T T T T T| X_Atn = 2[dB]
7.0 5.0 4.0 3.0 2.0 1.0 0 X _Pulse = 3.15[us)
Irr_Mode = off
‘ [ Tri Mode = off
Dante_Loop = 500
ag2zggsgnay ags8 o 2 g Eubperipog Do
FIeS88FI[IE2F S8 8 5488 Y z Decimation Rate =0
o6 06 o6 06 o6 = = = = = S < < < el el =3 =3 Initial Wait = 1[s]
X : parts per Million : Proton Phase = {0, 90, 270, 180, 180
13C {'H} NMR S
pectrum of 9B (CDCls, 100 MHz)
y .
o ] O
=g
] ---- PROCESSING PARAMETERS ----
1 sexp( 2.0[Hz], 0.0[s] )
] trapezoid( 0[%], O[%], 80[%], 100[3%] )
1 zerofill( 1, TRUE )
4 ££t( 1, TRUE, TRUE )
1 machinephase
1 ppm
] reference( 77. 1o7os[ppm1, 77 ppm] )
] thresh( 0.52995[%], 1
~ Derived from: srg-mk-n-3-cu-complex-pure Carb
=7
] Filename srg-mk-n-3-cu-comp
Author delta
Experiment carbon. jxp
1 Sample_Id srg-mk-n-3-cu-comp
1 Solvent CHLOROFORM-D
] Actual Start_Time 23-0CT-2021 21:25:
] Revision_Time 4-AUG-2022 19:42:
gi Comment single pulse decou
] Data_Format 1D COMPLEX
] Dim_: 26214
] X Dcma).n Carbon13
q Dim_Title Carbon13
] Dim_Units [ppm]
< 3 Dimensions x
=7 Site JNM-ECZ400S/L1
1 Spectrometer JNM-ECZ400S/L1
1 Field Strength 9.36627879[T] (400
] X_Acq Duration 1.03809024(s]
1 X_Domain c
«“] X_Freq 100.27385305 [MHz]
< X_Offset 100 [ppm]
] X_Points 32768
] X_Prescans 4
] X_Resolution 0.96330739 [Hz]
1 X_Sweep 31.56565657 [kHz]
e X_Sweep_Clipped 25.25252525 [kHz]
=7 Irr_Domain Proton
1 Irr_Freq 398.78219799 [MHz]
1 Irr_Offset 5 [ppm]
1 Blanking 5.0[us]
] Clipped TRUE
1 Scans 43477
—J Total_Scans 43477
=4 S
— 1] Relaxation_Delay 2[s]
= 1 Recvr_Gai 50
= ] Temp_Get 22.8[dc]
= 1 X_90_Width 9.95[u
3 ] X_Acq_Time 1.03809024[s]
S Lo X_Angle 30[deg]
] ] ad b s X Atn 4[dB]
= X_Pulse 3.31666667 [us]
— — — T T L T I o e L e e N L I B e o | Irr_Atn_Dec 27.227[dB]
190 O 180 0 170 0 160.0 150 0 140.0 130.0 120.0 1 10 0 100.0 90.0 80.0 70.0 60.0 50.0 40.0 30.0 20.0 10.0 Irr_Atn Dec_Cal 27.227[dB]
Irr_Atn_Dec Default cale = 27.227[dB]
NSNS SN A [ s s
Irr_Dec_Bandwidth_Hz 4.7826087 [kHz]
ITITAaNeY IT—a LMoo T wmns o » oo = v = N Irr_Dec_Bandwidth_Ppm 11.99303459 [ppm]
EEFESH FELZTESIHEIGFE & =4 A £ 2 E | zrzpecrreg 398.78219799 [MHz]
SEFwng S¥L SigExgasuod oi w o o % S S < Irr_Dec_Merit_Factor 2.2
SEZLCN SFECATETLZT=2LC=¢8 2 83 @ &8 = 1
. coonr cooofdodaddDZD =SS Irr_Decoupling TRUE
X : parts per Million : Carbonl3 Irr_Noe TRUE
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"H NMR Spectrum of 9C (CDCls, 400 MHz).
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JEOL : s

---- PROCESSING PARAMETERS ----
sexp( 0.2[Hz], 0.0[s] )
trapezoid( 0[%], O[%],
zerofill( 1, TRUE )
£ft( 1, TRUE, TRUE )
machinephase

ppm

reference( 7. znsu[ppm],
thresh( 1.58068[%]1, 1

80[%], 100[%] )

7.24[ppm] )

Derived from: lex-n-4_]

Filename = srg-mk-cu-complex-n-4
Author delta

Experiment proton. jx

sample_: srg-mk-cu-complex-n-4
Solvent = CHLOROFORM-D

Actual_Start_Time 27-0CT-2021 13:00:43

g— Revision_Time 22-AUG-2022 15:26:20
1 Comment = single_pulse
] Data_Format 1D COMPLEX
] Dim_Siz 13107
1 X_Domain Proton
i Dim_Title = Proton
<4 Dim Units [ppm]
4 Dimensions X
] Site JNM-ECZ400S/L1
] Spectrometer = JNM-ECZ400S/L1
| Field_Strength 9.36627879[T] (400 [MH
> 4 X_Acq_Duration 2.19152384([s]
1 X_Domain =
] X_Freq 398.78219799 [MHz]
] X_Offset 5[pp:
1 X_Points 16384
o 1 - X_Prescans =1
=7 S X_Resolution 0.4563035 [Hz]
1 o o > X_Sweep 7.47607656 [kHz]
] 3 = X_Sweep_Clipped 5. 98086124[kﬂz]
] Irr_Domain = Pro
] o~ Irr_Freq 398. 73219799[:43:1
« ] < Irr_Offset 5[ppm]
= Tri_Domain Proton
] i 398.78219799 [MHz]
1] Tri_Offset 5[ppm;
q Blanking 2.0[us]
] Clipped FALSE
1 Scans 32
= Total_Scans 32
=7 -
© 4 Relaxation_Delay 5[s]
1= 1 Recvr_( Galn 56
g 1 Temp, 23.5[dc]
= X_90 mdch 6.3[us]
s o4 X_Acq_Time 2.19152384[s]
] B X_Angle 45([deg]
T T T T T T T
5.0 4.0 3.0 2.0 1.0 0
o ® o o = o
X 8 a 8 IS
o = = S =
(=g < i = =
13C {'H} NMR S
pectrum of 9C (CDCls, 100 MHz)
b
---- PROCESSING PARAMETERS ----
sexp( 2.0[Hz], 0.0[s] )
trapezoid( 0[%], O[%], 80[%], 100[%] )
zerofill( 1, TRUE )
£ft( 1, TRUE, TRUE )
machinephase
E ppm
E| reference( 77.11668[ppm], 77[ppm] )
E thresh( 0.60418([%], 1 )
Derived from: srg-mk-cu-complex-n-4-13c_Carbo
Filename = srg-mk-cu-complex-—
Author = delta
Experiment = carbon. jx]
Sample_Id = srg-mk-cu-complex-—
Solvent = CHLOROFORM-D
Actual_Start_Time = 30-0CT-2021 20:40:
Revision_Time = 4-AUG-2022 19:49:
Comment = single pulse decou
Data_Format = 1D COMPLEX
Dim_Size = 26214
X_Domain = Carbonl3
Dim _Title = Carbonl3
Dim Units = [ppm]
Dimensions =X
Site = JNM-ECZ400S/L1
Spectrometer = JNM-ECZ400S/L1
Field Strength = 9.36627879[T] (400
X_Acq_Duration = 1.03809024[s]
X_Domain = 13c
X_Freq = 100.27385305 [MHz]
X_Offset = 100[ppm]
X_Points = 32768
E| X_Prescans =4
E X_Resolution = 0.96330739[Hz]
E X_Sweep = 31.56565657 [kHz]
- 3 X_Sweep_Clipped = 25.25252525[kHz]
Irr_Domain = Proton
Irr Freq = 398.78219799 [MHz]
Irr_Offset = 5[ppm]
Blanking = 5.0[us]
Clipped = TRUE
Scans = 44287
Total_Scans = 44287
— Relaxation_Delay = 2[s]
= Recvr_Gain = 50
=<1 Temp_Get = 23[dC]
=] 3 X_90_Width = 9.95[us]
3 3 X Acq_Time = 1.03809024[s]
S e oy N . N ., L N X_Angle = 30[deg]
£~ Vay b W Y X_Atn = 4[dB]
< 9 X_Pulse = 3.31666667 [us]
— — R — — —— — T T T T T T T T T T | Irr_Atn_Dec = 27.227[dB]
190 0 180 0 170.0 160 0 150 0 140 0 130 0 120 0 110 0 100 0 90.0 80.0 70.0 60.0 50.0 40.0 30.0 20.0 10.0 0 Irr_Atn Dec_Ca = 27.227[dB]
Irr_Atn Dec Default Calc = 27.227[dB]
JING PR (' | A | mEECIRES
Irr Dec Bandwidth_ Hz = 4.7826087 [kHz]
naaaN SXVNoSRLTRAC S ws 3z o s s = =N Irr_Dec_Bandwidth Ppm = 11.99303459[ppm]
SEESS SSSEFRERREVEZRAE & i s Sgs g S | rzzipec Freq = 398.78219799 [MHz]
SEwvwva Sdgd LS RS Fai= o = o S o < Irr_Dec_Merit_Factor =2.2
EELEE 8383854882223 & S @ S&4 =
. s2Lo2f IzngdgddgogdasdgdzDmzDz=mZ=s= Irr_Decoupling = TRUE
X : parts per Million : Carbon13 Irr_Noe = TRUE
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"H NMR Spectrum of 9D (CDCls, 400 MHz).

"] O
=1
7 ---- PROCESSING PARAMETERS ----
- sexp( 0.2[Hz], 0.0[s] )
4 trapezoid( O[%], O[%], 80[%], 100[%] )
4 zerofill( 1, TRUE )
fft( 1, TRUE, TRUE )
7] machinephase
7 ppm
] reference( 7.24729[ppm], 7.24[ppm] )
4 thresh( 2.35067[%], 1 )
<« Derived from: srg-01-18-555_Proton-1-1.jdf
S
4 Filename = srg-01-18-555_Proton-
— Author = delta
4 O O O Experiment proton. jxp
i Sample_Id srg-01-18-555
Solvent CHLOROFORM-D
1 Actual_Start_Time 3-FEB-2022 20:13:07
. A Revision_Time 8-AUG-2022 10:46:00
< | TBS Comment. = single_pulse
] = Data_Format 1D COMPLEX
Dim_Size 13107
b X_Domain Proton
Bl Dim Title Proton
4 Dim _Units [ppm]
| Dimensions X
Site = JNM-ECZ400S/L1
1 Spectrometer = JNM-EC2400S/L1
4 - ®
4 o =S Field Strength = 9.36627879[T] (400 [MH
o _| = X_Acq_Duration = 2.19152384[s]
< | S X_Domain 1H
b X_Freq 398.78219799 [MHz]
b X_Offset 5[ppm]
4 X_Points 16384
v X_Prescans 1
2 X_Resolution 0.4563035[Hz]
= X_Swee 7.47607656 [kHz]
X_Sweep_Clipped 5.98086124 [kHz]
Irr_Domain Proton
Irr Freq 398.78219799 [MHz]
Irr Offset 5[ppm]
Domain Proton
Tri_Freq 398.78219799 [MHz]
Tri_ Offset = S[ppm]
Blanking 2.0[us]
Clipped FALSE
Scans 32
Total_Scans =32
© Relaxation_Delay 5[s]
o Recvr_Gain
2 ¢
s
=
g Y AV,
E
2 A "
<
T T T T T T T
5.0 4.0 3.0 2.0 1.0 0
A | |
MO M AT A= 1N0D O WW — = O © v o o Dante_Presat
SeS28EEES4a5288%33984 == 3 g Decimation Rate
B N N L A = = R R R~ V- R] v = = Initial Wait
X : parts per Million : Proton Phase

13C {"H} NMR Spectrum of 9D (CDCls, 100 MHz).

=
i JEOL
7] ---- PROCESSING PARAMETERS ----
1 sexp( 2.0[Hz], 0.0[s] )
trapezoid( 0[%], O[%], 80[%], 100[%] )
B zerofill( 1, TRUE )
] £££( 1, TRUE, TRUE )
machinephase
N ppm
reference( 77.16472[ppm], 77[ppm] )
7 thresh( 0.88416[%], 1 )
|
Bl Derived from: srg-01-18-13C_Carbon-2-1.jdf
R Filename = srg-01-18-13C_Carb
Author = delta
1 Experiment = carbon. jxp
1 sample_Id = srg-01-18-13C
Solvent = CHLOROFORM-D
N Actual_Start_Time = 4-FEB-2022 20:36:
| Revision_Time = 4-AUG-2022 19:56:
1 Comment. = single pulse decou
. Data_Format = 1D COMPLEX
<l Dim_Size = 26214
] X_Domain = Carbon13
Dim_Title = Carbon13
R Dim Units = [ppm]
Dimensions =x
1 Site = JNM-ECZ400S/L1
1 Spectrometer = JNM-ECZ400S/L1
N Field Strength = 9.36627879[T] (400
| X_Acq_Duration = 1.03809024[s]
X_Domain = 13c
1 X_Freq = 100.27385305 [MHz]
X_Offset = 100 [ppm]
b X_Points = 32768
1 X_Prescans =4
- X_Resolution = 0.96330739 [Hz]
= X_Sweep = 31.56565657 [kHz]
X_Sweep_Clipped = 25.25252525[kHz]
1 Irr_Domain = Proton
1 Irr_Freq = 398.78219799 [MHz]
Irr_Offset = 5[ppm]
N Blanking = 5.0[us]
Clipped = FALSE
7] Scans = 15823
1 Total_Scans = 15823
—_ 7 Relaxation_Delay = 2[s]
2 4 Recvr_Gain = 50
= Temp_Get = 23.3[dc]
s A X_90_Width = 9.95[us]
3 X_Acq_Time = 1.03809024[s]
ER 1 X_Angle = 30[deg]
£ o \ I n X atn -
s X_Pulse = 3.31666667 [us]
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T [T [T [T [T Irz_Atn_Dec = 27.227(dB]
190.0 180.0 170.0 160.0 150.0 140.0 130.0 120.0 110.0 100.0 90.0 80.0 70.0 60.0 50.0 40.0 30.0 20.0 10.0 0 Irr_Atn Dec_Calc = 27.2271dB]
O U T Irr_Atn_Dec_Default_Calc = 27.227[dB]
JIAL BB T AT - BEE i
Irr_Dec_Bandwidth_ Hz = 4.7826087 [kHz]
SHNamMoS MY IIC ORI DS » @ e 2 o o % | Irr_Dec_Bandwidth Ppm = 11.99303459[ppm]
R8BSR 2ETLT 23 g 23 a S 3 < Irr_Dec_Freq - = 398.78219799 [MHZ]
SE IS CHX LA =GR m S ol oi S 3s o < = < | Irr_pec Merit_Factor =2.2
SEFEIL SEFESaads&ZL 88 B g8 A & = T Dec_Mexrit ]
_ SononcdogodadasEno 22 Irr_Decoupling = TRUE
X : parts per Million : Carbon13 Irr Noe = TRUE
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"H NMR Spectrum of 10Ac (CDCls, 500 MHz).

. JEOL ; s
4 ---- PROCESSING PARAMETERS ----
— dc_balance( 0, FALSE )
1 sexp( 0.2[Hz], 0.0[s] )
] trapezoid( 0[%], O[%], 80[%], 100[%] )
1 zerofill( 1, TRUE
—4 ££t( 1, TRUE, TRUE )
— 1 machinephase
] pPm
] reference( 7.248[ppm], 7.24[ppm] )
] thresh( 2.03855[%], 1 )
=3
— 1 Derived from: srg-01-35-latest Proton-1-1.3jdf
1 Filename srg-01-35-latest_Proton-1
E Author delta
1 Experiment proton. jxp
] Sample_Id srg-01-35-latest
*®3 Solvent = CHLOROFORM-D
| Actual_Start Time = 20-JUN-2022 15:3
] Revision_Time 8-AUG-2022 13:3.
] single_pulse
=3 1D COMPLEX
<9 13107
] S Proton
] ¥ Proton
< ] ’ [ppm]
<4 JNM-ECAS00IT
Spectrometer DELTA2_NMR
“ ] Field_Strength 11.7473579[T] (500 [MHz])
pas X_Acq_Duration 1.74587904[s]
1 X_Domain 1H
] X_Freq 500.15991521 [MHz]
E X_Offset 5.0 [ppm]
<« ] X_Points 16384
= X_Prescans 1
1 X_Resolution 0.57277737 [Hz]
1 X_Sweep 9.38438438 [kHz]
] X_Sweep_Clipped 7.50750751 [kHz]
1 Irr_Domain Proton
= Irr_Freq 500.15991521 [MHz]
Irr_Offset 5.0 [ppm]
] Proton
] = . 500.15991521 [MHz]
o 3 = Tri_Offset 5.0 [ppm]
= - _ Clipped FALSE
3 3 = Scans 32
] < < Total_Scans 32
—3 2 Relaxation_Delay 5[s]
o 3 < Recvr_Gain 30
s 9 Temp_Get 24.9[dc]
g 3 X_90_Width 7.68[us]
'g B X_Acq_Time 1.74587904[s]
s o] L J | x“angTe 45[deg]
] | X_Atn 3.2[dB]
T T ‘ T T T T T T T 1 X_Pulse 3.84[us]
8.0 6.0 5.0 4.0 3.0 2.0 1.0 0 Irr _Mode off
Tri_Mode off
TR mm I | (IR SIRIT DanTe.Fresat PALSE
Initial Wait
o — o — T — % <+ v Qs OSSO XD O [ —_ = 0w l— o D % Repetition Time 6.74587904[s]
Q823 /R 253 28 XFE £223IFAX 8T8 208080 RBAEYSSEZ 8
BoLw S N SN 88 S ES FFFFFFF F amn IR TR IR IR PN R o e S L S ) S
X : parts per Million : Proton

3C {"H} NMR Spectrum of 10Ac (CDCIs, 100 MHz).

JEOL : s

]
=<
-1 - PROCESSING PARAMETERS —----

q sexp( 2.0[Hz], 0.0[s] )
=] trapezoid( 0[%], O[%], 80[%], 100[%] )
—7 zerofill( 1, TRUE )

1 ££t( 1, TRUE, TRUE )
© 1 machinephase
-7 PPm

] reference( 77. ]0703[pp'm], 77 (ppm] )
] thresh( 0.12659[%], 1

Derived from: srg-01-35-13C-new_Carbon-1-1.3jd

|

Filename srg-01-35-13C-new_
1 Author delta
~ Experiment carbon. jxp
= sample_Id srg-01-35-13C-new
] Solvent = CHLOROFORM-D
Actual_Start_Time 4-DEC-2021 20:07:
< Revision_Time 4-AUG-2022 20:27:
] Comment single pulse decou
<=7 Data_Format 1D COMPLEX
— Dim_Size 26214
] X_Domain Carbon13
o Dim_Title Carbon13
=7 Dim_Units [ppm]
B Dimensions x
o 1 Site JNM-ECZ400S/L1
= Spectrometer INM-ECZ400S/L1
1 Field Strength = 9.36627879[T] (400
=7 X_Acq_Duration 1.03809024([s]
< X_Domain 13c
X_Freq 100.27385305 [MHz]
© X offset 100 [ppm]
= X_Points 32768

4
X_Resolution 0.96330739 [Hz]

“ ]
=7 X_Sweep 31.56565657 [kHz]
] ¥_Sweep_Clipped 25.25252525 [kHz]
<] Ifr Domai Proton
= Irr Freq 398.78219799 [MHz]
] Irr_Offset 5[ppm]
] Blanking 5.0[us]
bt} Clipped = TRUE
< Scans 44726
Total_Scans 44726
N
—_ Relaxation_Delay 2(s]
Z Recvr_Gain 50
B —~ Temp_Get 23.5[dc]
< X_90_Width 9.95[us]
g 4 X_Acq_Time 1.03809024[s]
g ] X_Angle 30[deg]
= S X_Atn 4[dB]
= ] X_Pulse 3.31666667 [us]
T T T T T T T T T T T T T T T T T Irr_Atn Dec 27.227[dB]
190 0 180 0 170 0 160 0 150.0 140.0 130.0 120.0 110.0 100.0 90.0 80.0 70.0 60.0 50.0 40.0 30.0 20.0 10.0 0 Irz_Atn_Dec_Calc 27.227[dB]
] | T | (] Irr_Atn Dec_Default_Calc = 27.227[dB]
s Uy VNI N TN N
Irr Dec ] Eandwxdt’h Hz 4.7826087 [kHz]
TOIT—oB— D QWP QMo = — w = o= T N —=m = % IerecEandwxdtthm 11.99303459 [ppm]
SSRYSEREIE & S§H22 8885 88 = S8E3 88 [ Se @ 8= 3 @ | Irr_pec_Fre 398.78219799 [MHz]
R2EEIAESAH ¥ g¥aR8 S22 89 s =8I T 8 " a I I E8E8 = h I“De""e‘"‘“"t“ 2.2
SLDLR OO nn S 2R AN SSSs 22 Irr Decoupli: TRUE
X : parts per Million : Carbon13 Irr_Noe TRUE
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DEPT-135 NMR Spectrum of 10Ac (CDCls, 100 MHz).

] CcRc, JEOL
=]
w =
1 ---- PROCESSING PARAMETERS ----
q - sexp( 2.0[Hz], 0.0[s] )
] trapezoid( 0[%], O[%], 80[%], 100[%] )
1 zerofill( 1, TRUE )
] 3 ££t( 1, TRUE, TRUE )
f’r. machinephase
] peak_pick( O[Hz], 50[Hz], Peaks, O[Hz] )
] o ppm
] . Derived from: srg-01-35-dept DEPT135deg-1-1.j
=]
A <
] Filename srg-01-35-dept_DEP
] Author delta
] Experiment dept. jxp
< Sample_Id srg-01-35-dept
o~ Solvent CHLOROFORM-D
Actual_Start_Time = 30-JUL-2022 20:13:
770 760 750 740 10 70 70 100 @90 @0 60 660 6 Revision Time = 9-AUG-2022 17:13:
q /\ Comment = DEPT with decoupli
] z z Data_Format 1D COMPLEX
= g 23 Dim _Size 26214
=4 X Fpars pr Millon : Carbon 3 X_Domain Carbonl3
] Dim_Title Carbon13
4 Dim Units [ppm]
] Dimensions X
q site JNM-ECZ400S/L1
I Spectrometer JNM-ECZ400S/L1
L Field g = 9.36627879[T] (400
] I T X_Acq_Duration 1.03809024[s]
4 X_Domain 13c
1 X_Freq 100.27385305 [MHz]
] X_Offset 100 [ppm]
q X_Points 32768
=g X_Prescans 4
= X_Resolution 0.96330739 [Hz]
O X_Sweep 31.56565657 [kHz]
X_Sweep_Clipped 25.25252525 [kHz]
Irr_Domain Proton
] Irr_Freq 398.78219799 [MHz]
4 Irr Offset 5[ppm]
o1 Blanking = 5.0[us]
4 Clipped TRUE
D Scans 18465
] Total_Scans = 18465
— 1 Relaxation_Delay 2[s]
2 ] Recvr_Gain 50
= Temp_Get 24.5[dC]
<2 X_Acq_Time 1.03809024(s]
ERE X_Atn 4[dB]
3 1 X_Pulse 9.95[us]
= 4 Irr_Atn 2[dB]
= 4 Irr_Atn_Dec 27.227[d4B]
T T T T T T T T T T T T T T T T T T T T T T T T T T T T 7| Irzr_Atn_Dec_Calc = 27.227[dB]
190.0 180.0 170.0 160.0 150.0 140.0 130.0 120.0 110.0 100.0 90.0 80.0 70.0 60.0 50.0 40.0 30.0 20.0 10.0 0 Irz_Atn Dec_Default Calc = 27.227[dB]
T I 1 Irr_Dec_Bandwidth Hz 4.7826087 [kHz]
= N AT
Irr_Dec_Freq 398.78219799 [MHz]
VN XOCTRINDOW O DY IN Qo — o oS- o-—owxoow = Irr_Dec_Merit_Factor 2.2
RERES8ERSC R85 & R nE Bm8gadds @ | zzz_pecoupling TRUE
= e - = e B e == g ol T O TS T O RO O < Irr Noise WALTZ
5338888448222 € =as 88 IF SRASSSE i =
L cadfggadadacD=D = Irr_Pulse 6.3[us]
X : parts per Million : Carbon13 Irr Pwidth 0.115[ms]
F NMR S
pectrum of 10Ac (CDCls, 377 MHz)
, .
<
N JEOL
o]
o ]
=4 ---- PROCESSING PARAMETERS ----
sexp( 2.0[Hz], 0.0[s] )
] trapezoid( 0[%], O[%], 80[%], 100[%] )
zerofill( 1, TRUE )
fft( 1, TRUE, TRUE )
machinephase
ppm
thresh( 68.50816([%], 1 )
phase ( 44.13285, 0, 50[%] )
"
— Derived from: srg-01-35_10-3.jdf
e Filename = srg-01-35_10-4.3jdf
- Author = nmrsu
] Experiment = zgig
] Sample_Id = Parameter file, TopSpin 4.1.
- Solvent = CHLOROFORM-D
] Revision_Time = 16-MAR-2022 11:11:03
— Comment = Parameter file, TopSpin 4.1.
Data_Format = 1D COMPLEX
=1 Dim_Size = 65536
= = 19F
= 19F
o = Iepm)
= Spectrometer = BRUKER_DMX_NMR
% 7 Field_Strength = 9.40145797[T] (400 [MHz])
< X_Domain = 19F
] X_Freq = 376.63950723 [MHz]
| X_Freq_Flip TRUE
=3 X_Offset = -37.663951 [kHz]
] X_Points = 65536
© X_Prescans =4
= X_Sweep = 90.91818273 [kHz]
| Scans = 16
2 Temp_Get = 298.0638[K]
] Filter Factor = 220
=
S 4
e
E—g|
N
=7
D —
5§ <SH
=
———— — — — 77—
-126.0 -127.0 -128.0 -129.0
= “
=] =
S 8
X : parts per Million : 19F
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"H-"H COSY NMR Spectrum of 10Ac (CDCls, 400 MHz).

(thousandths)

JEOL ;

1.0

2.0

3.0

4.0

5.0

8.0

Y : parts per Million : Proton

X wofoxd

---- PROCESSING PARAMETERS ----

sinbell_auto

£££( 1, TRUE, TRUE )
pm

[transpose]
sinbell_auto
zerofill( 4, TRUE )

££t( 1, TRUE, TRUE )
ppm

abs

symmetrize( Cosy, 24 )
[transpose]

T
8.0

T
7.0

X : parts per Million : Proton

6.0

5.0

4.0

3.0

T T T T T T T
10.0 30.0 50.0 70.0
(thousandths)

Filename
Author
Experiment
sample_Id
Actual_Start_Time
Revision_Time

Comment
Data_Format
Dim_Size
X_Domain
Y_Domain
Dim_Title
Dim Units
Dimensions

te
Spectrometer

Field Strength

Irr Freq
Irr_Offset
Tri_Domain

Tri_Offset
Blanking
Clipped
Scans
Total_Scans

Relaxation Delay
Recvr_( Gam
Temp_Ge

X_90_ mdth
X_Acq_Time
X_Atn

X Pulse

srg-01-35_COSY-1-2.3jd
delta

cosy. jxp

srg-01-35
CHLOROFORM-D
24-JUN-2022 19:09:02
29-JUN-2022 09:54:43

gradient absolute val
2D REAL REAL
1024, 1024
Proton

Proton

Proton Proton

[ppm] [ppm]
Xy

JNM-ECZ400S/L1
JNM-ECZ400S/L1

9.36627879[T]
0.2371584(s]
H

(400 [MH

398.78219799 [MHz]
4.10977941 [ppm]
1280

4

4.21659111[Hz]
5.39723661 [kHz]
4.31778929 [kHz]

398.78219799 [MHz]
4.10977941 [ppm]
256

o

16.8547204 [Hz]

4. 31450842[1{]{1]
Proton

398. 75219799[:«4:]
slppml

Proton

398. 78219799[%1]

23.8[dC]
6.3[us]
0.2371584(s]
2[dB]

6.3[us]

"H-"H ROESY NMR Spectrum of 10Ac (CDCls, 400 MHz).

O

Mol

L

!

O

srg_01_35_roesy 10 1 "C:\Users\Yoshigoe Yusuke\Box\Saito\YSG"

H
!

.

; .
0 F2[ppm]

F1[ppm]
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"H-"®F-COSY NMR Spectrum of 10Ac (CDCIs, 400 MHz).

llmll.ul i

srg_01_35_H_dcF 53 1 "C:\Users\Yoshigoe Yusuke\Box\Saito\YSG"

0 F1[ppm)

F2 [ppm]
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204
o

2.00
4.08
6.14

2440\ N
6.28
2.29

68.34
9.00>
5.94

(>

Current Data Parameters

NAME srg_01_35_H_dcF
EXPNO 52
PROCNO 1

F2 - Acquisition Parameters
Date_ 20220630

Time 23.32 h
INSTRUM AvanceNeo
PROBHD 2163739_0271 (
PULPROG zg30

D 65536
SOLVENT CcDCl13

NS 32

Ds 2

SWH 8196.722 Hz
FIDRES 0.250144 Hz
AQ 3.9976959 sec
RG 69.3333

DW 61.000 usec
DE 13.95 usec
1E 298.0 K

D1 1.00000000 sec
D0 1

SFO1 400.2824717 MHz
NUC1 1H

PO 2.54 usec
P1 7.61 usec
PLW1 27.10000038 w

F2 - Processing parameters
SI 65536
SF 400.2800178 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00

ppm

(B)

7.341
7.252
1.906
1.882
1.853
1.825
1.759
1.728
1.563
1.452
1.425
1.402
1.373
1.342
1.294
1.262
1.255
1.232
1.207
1.190
0.921
0.090

—~——3.835

N

C><)
BRUKER

Current Data Parameters

5.0!

NAME srg_01_35_H_dcF
EXPNO 40
PROCNO 1

F2 - Acquisition Parameters
Date_ 20220630
Time 11.14 h
INSTRUM AvanceNeo
PROBHD Z163739_0271 (
PULPROG zgig

D 32768
SOLVENT cpcCl

NS 16

DS 2

SWH 8620.689 Hz
FIDRE 0.526165 Hz
AQ 1.9005440 sec
RG 46.2332

DW 58.000 usec
DE 9.66 usec
TE 298.0 K
D1 1.00000000 sec
D11 0.03000000 sec
D0 1
SFO1 400.2824717 MHz
NUC1 1H

P1 7.61 usec
PLW1 27.10000038 w
SFO2 376.6018433 MHz
Nuc2 19F
CPDPRG[2 waltzlé
PCPD2 120.00 usec
PLW2 36.40000153 w
PLW12 0.36399999 w
F2 - Processing parameters
SsI 16384

SF 400.2800176 MHz
WDW EM

SSB 0

LB 1.00 Hz
GB 0

lec 1.00

ppm




"H NMR Spectrum of 10Bc (CDCls, 500 MHz).

JEOL 5

] ---- PROCESSING PARAMETERS ----
<1 dc_balance( 0, FALSE )
-1 sexp( 0.2[Hz], 0.0[s]
| trapezoid( O[%], O[%], 80[%], 100[%] )
] zerofill( 1, TRUE )
1 ££t( 1, TRUE, TRUE )
1 machinephase
g ppm
<1 reference( 7.248[ppm], 7.24[ppm] )
] thresh( 1, 2.63432[%] )
| Derived from: srg-01-61-final-lh_Proton-1-1.3
|
=7
| Filename = srg-01-61-final-1h_Proton
] Author delta
1 Experiment proton.jxp
P Sample_Id srg-01-61-final-1h
] Solvent = CHLOROFORM-D
] Actual_Start_Time = 15-JAN-2022 20:02
B Revision_Time = 8-AUG-2022 14:3
o J Comment = single_pulse
=7 Data_Format 1D COMPLEX
| Dim_Size 13107
4 X_Domain Proton
] Dim_Title Proton
| Dim_Units [ppm]
vy Dimensions
(S| Site JNM-ECA500II
3 Spectrometer DELTA2_NMR
] Field Strength 11.7473579[T] (500 [MHz])
] X_Acq_Duration 1.74587904[s]
=+ X_Domain 1H
= E X_Freq 500.15991521 [MHz]
3 I X_Offset 5.0 [ppm]
] » X_Points 16384
B ] X_Prescans =1
4 ol X_Resolution 0.57277737 [Hz]
« - X_Sweep 9.38438438 [kHz]
<1 X_Sweep_Clipped 7.50750751 [kHz]
E 3 ITr_Domain Proton
B ® o Irr_Freq 500.15991521 [MHz]
| = Irr_Offset 5.0 [ppm]
3 Tri_Domain Proton
sS4 = Tri_Fre: 500.15991521 [MHz]
| v Tri_Offset 5.0[ppm]
| Clipped FALSE
1 Scans 64
] Total_Scans = 64
— =
=7 < Relaxation_Delay
© 1 o Recvr_Gain
1 9 Temp_Get
S | X_90_Width us
=] 1 X_Acq_Time 1.74587904[s]
= B X_Angle 45[deg]
2 =7 | X_atn
T T T T T T T T T| X_Pulse
8.0 7.0 6.0 3.0 0 1.0 0 ;::—Zzt
T T 1 P Dante Presat
Initial Wait 1[s]
ldaa - owmo 0 maown—m =+ Yo~ © WwED WD A = Repetition Time 6.74587904([s]
=88 S 22T = "9Fa8nd & KEIE=Z2ZT & BEEEEK = =
M= 5 XTI ITA B g o« NnninS N ®ReTH = o =]
I I L = B N - RN o PRI IR RN R e =
X : parts per Million : Proton
13C {"H} NMR S
pectrum of 10Bc (CDCls, 100 MHz)
y .
Lo |
-7 ---- PROCESSING PARAMETERS ----
sexp( 2.0[Hz], 0.0[s]
| trapezoid( O[%], O[%], 80[%], 100([%] )
zerofill( 1, TRUE
= ££t( 1, TRUE, TRUE )
- machinephase
ppm
3 thresh( 0.14487[%], 0.34594([%] )
Derived from: srg-01-61-13-final Carbon-1-1.j
Filename = srg-01-61-13-final
E Author = delta
Experiment carbon. jx
9 Sample_Id srg-01-61-13-final
Ll Solvent CHLOROFORM-D
= Actual_Start Time 15-JAN-2022 20:3
E Revision_Time 4-AUG-2022 23:1
| Comment = single pulse decou
Data_Format 1D COMPLEX
Dim_Size 26214
3 X_Domain Carbon13
Dim_Title Carbon13
] Dim_Units [ppm]
Dimensions X
| Site = JNM-ECZ400S/L1
<9 Spectrometer = JNM-ECZ400S/L1
E Field Strength = 9.36627879[T] (400
X_Acq Duration 1.03809024[s]
< 3 X_Domain 13c
= X_Freq 100.27385305[MHz]
X_Offset 100 [ppm]
3 X_Points 32768
X_Prescans 4
] X_Resolution 0.96330739 [Hz]
=7 X_Swee 31.56565657 [kHz]
X_Sweep_Clipped 25.25252525 [kHz]
1 Irr_Domain Proton
E Irr_Freq 398.78219799 [MHz]
Irr Offset 5[ppm]
Ry Blanking 5.0[us]
Clipped = TRUE
7 Scans 44255
Total_Scans 44255
—_ Relaxation_Delay 2[s]
Z < Recvr_Gain 50
= | Temp_Get 23.3[dc]
= B X_90_Width 9.95[us]
3 X_Acq_Time 1.03809024[s]
g o I X_Angle 30 [deg]
= oo A X_Atn [dB]
= I SR B v Y o X_Pulse 3.31666667 [us]
A T T T T T T T T T T T T T T T T T T T T| Irr_Atn_Dec 27.227[dB]
190.0 180.0 170.0 160.0 150.0 140.0 130.0 120.0 110.0 100.0 90.0 80.0 70.0 60.0 50.0 40.0 30.0 20.0 10.0 Irr_Atn Dec_Calc 27.227[dB]
TR I I W Irr_Atn_Dec_Default Calc = 27.227[dB]
AN AR A N N I N A R A N s
Irr_Dec_Bandwidth_Hz 4.7826087 [kHz]
2TECTRIARITE 2LEFEYZE 89 8% S 2dg 88 &= 29 9=z48 2 2 Irr_Dec Bandwidth_Ppm 11.99303459 [ppm]
FEINITAdxEESH o -85d =9 =4 = T 58 8% o a5 322 ¢ S | Irz_Dec_Freq 398.78219799 [MHz]
FEEEIITTRASTEERESS =2 &8¢ & I 83 87 ¥Ig Fas8ss8s = h Irz_Dec Merit Factor 2.2
B I I R R R === == Irr_Decoupling TRUE
X : parts per Million : Carbon13 Irr_Noe = TRUE
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DEPT-135 NMR Spectrum of 10Bc (CDCls, 100 MHz).

2 HCI
N : JEOL
=7 ---- PROCESSING PARAMETERS —----
el =4 M sexp( 2.0[Hz], 0.0[s] )
] trapezoid( O[%], O[%], 80[%], 100[%] )
zerofill( 1, TRUE )
] ££t( 1, TRUE, TRUE )
4 machinephase
= ] peak_pick( O[Hz], 50[Hz], Peaks, O[Hz] )
= ppm
4 Derived from: srg-01-6l-dept DEPT135deg-1-1.J
=7
]
Filename srg-01-61-dept DEP
Author delta
4 . Experiment dept.jxp
] + Sample_Id srg-01-61-dept
o 1 Solvent CHLOROFORM-D
-~ . Actual_ Start Time 31-JUL-2022 14:09:
] z Revision_Time 9-AUG-2022 17:35:
] Comment DEPT with decoupli
Data_Format 1D COMPLEX
77.076.075.0 74.0 73.0 72.0 71.0 70.0 69.0 68.0 67.0 66.0 65.0 64.0 Dim_Size 26214
o ] X_Domain = Carbonl13
— /\ /\ Dim Title Carbonl3
1 I Dim Units [ppm]
B ZE Dimensions x
] | Spectrometer = JNM-ECZ400S/L1
| l 1 l Field_Strength = 9.36627879[T] (400
] I ] X_Acq_Duration = 1.03809024([s]
] X_Domain 13c
4 X_Freq 100.27385305 [MHz]
] X_Offset 100 [ppm]
X_Points = 32768
o ] X Prescans a
= X_Resolution 0.96330739 [Hz]
] X_Sweep 31.56565657 [kHz]
X_Sweep_Clipped 25.25252525 [kHz]
4 Irr_Domain Proton
] Irr_Freq 398.78219799 [MHz]
1 Irr_Offset 5[ppm]
Blanking 5.0[us]
Clipped TRUE
4 Scans 23491
1 Total_Scans 23491
—_ Relaxation_Delay 2[s]
2 Recvr_Gain 50
% Temp_Get 24.7[dC]
= X_Acq_Time 1.03809024([s]
3 X_Atn 4[dB]
2 X_Pulse 9.95[us]
EE Irr_Atn 2[dB]
=2 ] Irr_Atn_Dec 27.227[dB]
T T T T T T T T T T T T T T T T T T T T T| Irz_Atn_Dec_Calc 27.227[dB]
190.0 180.0 170.0 160.0 150.0 140.0 130.0 120.0 110.0 100.0 90.0 80.0 70.0 60.0 50.0 40.0 30.0 20.0 10.0 0 Irr Atn Dec Default Calc = 27.227[dB]
Irr_Dec_Bandwidth Hz 4.7826087 [kHz]
‘ ‘}W y ’\ ‘ /A /\ ‘ ‘ / )\\W\ Irr_Dec_Bandwidth_Ppm 11.99303459 [ppm]
Irr_Dec_Freq 398.78219799 [MHz]
o e XD — DD [ S D O = O o (=) Irr_Dec_Merit_Factor .
2 2aJFI2ER = 2g8 54 S22 I EEEES = ee—erd
VR R = QAR — o Qg viero=9a n Irr Decoupling TRUE
R R R o e IS ¥osagns ~ Irr_Noise WALTZ
s 888222 g =28 83 IF F3338388& ! -
- oo eEssE==E= = Irr_Pulse 6.3[us]
X : parts per Million : Carbon13 Irr_Pwidth 0.115[ms]
F NMR S
pectrum of 10Bc (CDCls, 377 MHz)
y .
-1 D
o]
—--- PROCESSING PARAMETERS ----
] sexp( 2.0[Hz], 0.0[s] )
] trapezoid( O[%], O[%], 80[%], 100[%] )
] zerofill( 1, TRUE )
] ££ft( 1, TRUE, TRUE )
] machinephase
] m
] thresh( 59.91505[%], 1 )
] phase( 24.9526, 0, 50[%] )
o
] Derived from: srg_0l_61_10-4.3jdf
] Filename srg_01_61_10-5.jdf
1 Author nmrsu
= Experiment zgig
< Sample_Id Parameter file, TopSpin 4.1.
1 Solvent CHLOROFORM-D
7 Revision_Time 16-MAR-2022 12:14:08
1 Comment Parameter file, TopSpin 4.1.
7 Data_Format 1D COMPLEX
7] Dim_Size 65536
] X_Domain 19F
7] Dim_Title 19F
o ] Dim Units [ppm]
] Dimensions X
1 Spectrometer BRUKER_DMX NMR
] Field Strength = 9.40145797[T] (400[MHz])
] X_Domain 19F
1 X_Freq 376.63950723 [MHz]
7] X_Freq_Flip TRUE
1 X_Offset -37.663951 [kHz]
1 X_Points 65536
o ] X_Prescans 4
&) X_Sweep = 90.91818273 [kHz]
1 Scans =
] Temp_Get 298.0838 [K]
] Filter_ Factor 220
<=
i ]
=
2 ]
2o
——————————— [ "
-126.0 -127.0 -128.0 -129.0
o I
bt 3
I =
s} s}
X : parts per Million : 19F
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"H NMR Spectrum of 10Cc (CDCls, 500 MHz).

JEOL s

---- PROCESSING PARAMETERS ----

dc_balance( 0, FALSE )

sexp( 0.2[Hz], 0.0[s]

trapezoid( 0[%], 0[%], 80[%], 100[%] )
)

zerofill( 1, TRUE
O O . £ft( 1, TRUE, TRUE )
machinephase

ppm
reference( 7.24915[ppm], 7.24[ppm] )
thresh( 3.28881[%], 1 )

O-O0-0+00C0

Derived from: srg-01-15_Proton-2-1.3df
Filename = srg-01-15_Proton-2-2.3jdf
Author = delta
Experiment = proton.jxp
sample_Id = srg-01-15
Solvent = CHLOROFORM-D
Actual_Start_Time = 4-NOV-2021 12:12:06
Revision_Time = 8-AUG-2022 15:04:57
Comment = single_pulse
4 Data_Format = 1D COMPLEX
Dim_Size = 13107
3 o X_Domain = Proton
b Dim_Title = Proton
= Dim Units = [ppm]
Dimensions =x
Site = JNM-ECAS500IT
3 Spectrometer = DELTA2_NMR
E Field Strength = 11.7473579[T] (500 [MHz])
<« 1 X_Acq_Duration = 1.74587904[s]
=7 X_Domain =10
E X_Freq = 500.15991521 [MHz]
x_Offset = 5.0[ppm]
3 X_Points = 16384
X_Prescans =1
X_Resolution = 0.57277737[Hz]
X_Sweep = 9.38438438[kHz]
X_Sweep_Clipped = 7.50750751 [kHz]
Irr_Domain = Proton
=3 = 500.15991521 [MHz]
o = 5.0[ppm]
= = Proton
= = 500.15991521 [MHz]
P = 5.0[ppm]
< = FALSE
E e =32
3 =32
Relaxation Delay = 5[s]
© Recvr_Gain =22
2 Temp_Get = 23.5[dc]
&g X_90_Width = 7.68[us]
'g X_Acq_Time = 1.74587904[s]
5 " X_Angle = 45[deg]
3 X_Atn = 3.2[dB]
T T T T T T T T  X_Pulse = 3.84[us]
Irr_Mode = off
7.0 6.0 5.0 4.0 3.0 2.0 1.0 0 TriMode Z ot
S| [ TR Dante Presat - FALSE
Initial Wait = 1[s]
S NXS SO YT = oD wo = S A Femam e © Repetition Time = 6.74587904[s]
SxE8EF ETEIToT SA=EIEZ=S scyd Zg2eg =S & -3
S AT T aeaaaada —==3==33 Lohin 3 xXR T a4 o =
I N SRRV RV SRV ) FFFFFF S deoada ==—=2 =< & =
: Proton

* Q
| ---- PROCESSING PARAMETERS ----
sexp( 2.0[Hz], 0.0[s] )
4 trapezoid( O[%], O[%], 80[%], 100[%] )
zerofill( 1, TRUE )
1 £££( 1, TRUE, TRUE )
1 machinephase
ppm
1 thresh( 0.98074[%], 1)
<
- Derived from: srg-01-15-N_Carbon-1-1.3df
Filename srg-01-15-N_Carbon
B Author delta
Experiment carbon. jxp
1 sample_Id srg-01-15-N
1 Solvent CHLOROFORM-D
Actual_Start_Time 6-NOV-2021 21:11:
B Revision_Time = 5-AUG-2022 17:33:
Comment single pulse decou
<= Data_Format 1D COMPLEX
I Dim_Size 26214
1 X_Domain Carbon13
1 Dim_Title Carbon13
Dim_Units [ppm]
B Dimensions x
si JNM-ECZ400S/L1
1 Spectrometer JNM-ECZ400S/L1
Field Strength 9.36627879[T] (400
1 X_Acq_Duration 1.03809024[s]
X_Domain 13c
1 X_Freq 100.27385305 [MHz]
1 X_Offset 100 [ppm]
X_Points 32768
1 X_Prescans a
<= | X_Resolution 0.96330739[Hz]
— X_Sweep 31.56565657 [kHz]
b X_Sweep_Clipped 25.25252525 [kHz]
Irr_Domain Proton
1 Irr_Freq 398.78219799 [MHz]
1 Irr_Offset 5([ppm]
Blanking = 5.0[us]
1 Clipped TRUE
| Scans 43685
Total_Scans 43685
—_ Relaxation_Delay
2 B Recvr_Gain
= | Temp_Get 23.6[dc]
=1 X_90_Width 9.95[us]
R X_Acq_Time 1.03809024[s]
g l JJ y X_Angle 30[deg]
= © X_Atn 4[aB]
K= X_Pulse 3.31666667 [us]
T T T T T T T T T T T T T T T T T T T T T T T T T T T [T T T T [T | Irr_Atn_Dec 27.227[dB]
190.0 180.0 170.0 160.0 150.0 140.0 130.0 120.0 110.0 100.0 90.0 80.0 70.0 60.0 50.0 40.0 30.0 20.0 10.0 0 Irr_Atn Dec Calc 27.2271d8]
Irr_Atn_Dec_Default Calc = 27.227[dB]
AT AR S A I A N AN A T N A 7 N it
Irr_Dec_Bandwidth_Hz 4.7826087 [kHz]
TS —mmmomn = o9 wn 222 o o N v oo awn — 2 T oo oo ) Irr_Dec_Bandwidth_Ppm 11.99303459 [ppm]
gESEEaggs g 8 =g 28g2E § FEEE EE Ef gg=z g S | 1repec_rreq 59878219793 hie)
BEEEERROS £ X8 88§ =ZX2 5 8 s g & & aa I I 8§88 = h Irr_Dec Merit Factor 2.2
e s Rl o i A R === =2 = Irr_Decoupling = TRUE
X : parts per Million : Carbon13 Irr Noe = TRUE
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DEPT-135 NMR Spectrum of 10Cc (CDCls, 100 MHz).

HCI,

500

77,328
4936

X parts per Million : Carbon13

700

61740 ——

8048 ——

Ll

IJEDLD

---- PROCESSING PARAMETERS ----
sexp( 2.0[Hz], 0.0[s]
trapezoid( 0[%], O[%], 80[%], 100[%] )
zerofill( 1, TRUE )

££t( 1, TRUE, TRUE )

machinephase
peak_pick( O[Hz],
ppm

50([Hz], Peaks, O[Hz] )

Derived from: srg-0l-15-dept DEPT135deg-2-1.3

=_

Filename srg-01-15-dept_DEP
Author delta

Experiment dept. jxp

Sample_Id srg-01-15-dept
Solvent CHLOROFORM-D

Actual_Start_Time
Revision_Time

1-AUG-2022 20:41:
9-AUG-2022 18:13:

Comment = DEPT with decoupli
Data_Format 1D COMPLEX
Dim_Size 26214

X_Domain Carbon13

Dim _Title Carbonl3
Dim_Units [ppm]

Dimensions =x

Site JNM-ECZ400S/L1
Spectrometer JNM-ECZ400S/L1

9.36627879[T]
1.03809024([s]

Field_Strength (400

X_Acq_Duration

X_Domain = 13c

X_Freq 100.27385305 [MHz]
X Offset 100 [ppm]
X_Points = 32768

X_Prescans
X_Resolution
X_Sweep =
X_Sweep_Clipped
Irr_Domain

Irr Freq
Irr_Offset
Blanking
Clipped

Scans
Total_Scans

a

0.96330739 [Hz]

31.56565657 [kHz]

25.25252525 [kHz]

Proton

398.78219799 [MHz]
1

Relaxation_Delay

2z Recvr_Gain
£ Temp_Get 24.8[dcC]
= X_Acq_Time 1.03809024([s]
2 X_Atn 4[dB]
g X_Pulse 9.95[us]
= Irr_Atn 2[dB]
= Irr_Atn Dec 27.227[dB]
L o e L e e e e L e L e B ™ Irr_Atn Dec_Calc 27.227[dB]
190.0 180.0 170.0 160.0 150.0 140.0 130.0 120.0 110.0 100.0 90.0 80.0 70.0 60.0 50.0 40.0 30.0 20.0 Irr Atn Dec Default Calc = 27.227[dB]
| Ll I Irr_Dec_Bandwidth_Hz 4.7826087 [kHz]
I\ N'I\ | AA M S I e
Irr_Dec_Fre« 398.78219799 [MHz]
R R s R A I o x o ®o o owuE-o9 = @ Irr Dec_Merit_Factor 2
CEEZELIRSSIREE 7] 85 38 28 HE2588¢% 2 | trr_pecoupling TRUE
SRR XL EE S AT o s S ¥ o8 IS I3asesyd < | TrrNoise WALTZ
S33JEISSLL822 g =2 86 F 238884 1 &,
sadasaaNNNS oo o = Irr_Pulse = 6.3[us]
X : parts per Million : Carbon13 Irr_Pwidth = 0.115[ms]
F NMR Spect
pectrum of 10Cc (CDCls, 377 MHz)
y .
—---- PROCESSING PARAMETERS ----
sexp( 2.0[Hz], 0.0[s] )
trapezoid( O[%], O[%], 80[%], 100[%] )
zerofill( 1, TRUE )
£ft( 1, TRUE, TRUE )
machinephase
ppm
thresh( 52.14081[%], 1 )
phase( 51.66698, 0, 50[%] )
Derived from: srg-01-15 10-3.3df
Filename srg-01-15_10-4.3df
Author nmrsu
Experiment zgig
Sample_Id Parameter file, TopSpin 4.1.
Solven CHLOROFORM-D
Revision_Time 15-MAR-2022 20:45:03
Comment Parameter file, TopSpin 4.1.
Data_Format 1D COMPLEX
Dim_Size 65536
X_Domain 19F
Dim_Title 19F
Dim Units [ppm]
Dimensions x
Spectrometer BRUKER_DMX_NMR
Field_Strength 9.40145797[T] (400 [MHz])
X_Domain 19F
X_Freq 376.63950723 [MHz]
X_Freq_ Flip TRUE
X_Offset -37.663951 [kHz]
X_Points 65536
X Prescans a
X_Sweep 90.91818273 [kHz]
Scans 32
Temp_Get 298.0175[K]
Filter_Factor 20
z
=
g
= AR A A
T T T T T
-126.0 -127.0 -128.0 -129.0
N
-
S =
=} S

X : parts per Million : 19F
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"H NMR Spectrum of 10Dc (CDCls, 500 MHz).
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JEOL : 5

---- PROCESSING pmun'rzns -
dc_balance( 0, FALSE )

sexp( 0.2[Hz], 0.0[3] )
trapezoid( O[%], O[%], 80[%], 100[%] )
zerofill( 1, TRUE )
£££( 1, TRUE, TRUE )
machinephase
ppm

7.24(ppm] )

reference( 7. usss[ppm],
thresh( 3.86961[%], 1

Derived from: srg-01-20-final-last Proton-1-1

Actual_Start_Time
Revision_Time

23-FEB-2022 14:42:47
8-AUG-2022 16:26:46

Filename = srg-01-20-final-last_Prot
Author = delta

Experiment = proton.jxp

sample_Id = srg-01-20-final-last
Solvent = CHLOROFORM-D

Comment = single_pulse
Data_Format = 1D COMPLEX
Dim_Size = 13107
X_Domain = Proton
Dim_Title = Proton
Dim_Units = [ppm]
Dimensions =x

site = JNM-ECAS500IT
Spectrometer = DELTA2_NMR

Field_Strength
X_Acq_Duration
X_Domain

11.7473579 [Tl
1 74557904[

(500 [MHz])

X_Freq 500.15991521[mz]
x_Offset 5.0[ppm]
X_Points 16384

X_Prescans

1
X_Resolution 0.57277737 [Hz]

v X_Sweep 9.38438438 [kHz]
<=7 X_Sweep_Clipped 7.50750751 [kHz]
b Irr_Domain Proton
< Irr_Freq 500.15991521 [MHz]
=7 Irr_Offset 5.0[ppm]
] Tri_Domain Proton
1 = Tri_Freq 500.15991521 [MHz]
[ae] v Tri_Offset 5.0[ppm]
= / s Clipped FALSE
] < Scans 64
3 Total_Scans 64
Relaxation Delay = 5[s]
o Recvr_Gain = 34
2 = Temp_Get = 18.2[dC]
S S X_90_Width = 7.68[us]
S ] X_Acq_Time = 1.74587904[s]
35 | L X_AngTe = 45[deg]
| X_Atn = 3.2[dB]
T T T T T T 1| X_Pulse = 3.84[us]
Irr_Mode = off
8.0 7.0 6.0 5.0 4.0 0 TriMode Zoss
i TN [ Dante Presat = FaLse
Initial Wait =1
TEom®e M wLPAD DLDm oo o wa e o Repetition Time = 6.74587904[s]
ISR FREZASE $82882 e 288838 =
GRa=2ge g 5sEaa Aadn &3 =888 & =]
BoL B s s e 8888 et <+ e =
X : parts per Million : Proton
13C {'H} NMR S
pectrum of 10Dc (CDCls, 100 MHz)
’
1 ---- PROCESSING PARAMETERS -
] sexp( 2.0[Hz], 0.0[ )
] trapezoid( 0[%], o[%], 80[%1, 100[%] )
1 zerofill( 1, TRUE
b ££t( 1, TRUE, TRUE )
machinephase
ppm
] reference( 77. 09747[ppm], 77 (ppm] )
] thresh( 0.22253[%], 1
1 Derived from: srg-01-20-final-13C_Carbon-1-1.
] Filename = srg-01-20-final-13
b Author = delta
1 Experiment = carbon.
1 Sample_Id = srg-01- 20 ¢ina1-13
] Solvent = CHLOROFORM-D
] Actual_Start_Time = 18-DEC-2021 20:15:
<+ Revision_Time = 5-AUG-2022 21:07:
< Comment = single pulse decou
Data_Format = 1D COMPLEX
] Dim_Size = 26214
] X_Domain = Carbon13
i Dim Title = Carbonl3
1 Dim_Units = [ppm]
1 Dimensions =x
] Site = JNM-ECZ400S/L1
Spectrometer = JNM-ECZ400S/L1
B Field Strength = 9.36627879[T] (400
1 X_Acq Duration = 1.03809024(s]
X_Domain = 13c
X_Freq = 100.27385305 [MHz]
X_offset = 100[ppm]
X_Points = 32768
X_Prescans =4
X_Resolution = 0.96330739[Hz]
X_Sweep = 31.56565657 [kHz]
X_Sweep_Clipped = 25.25252525[kHz]
Irr_Domain = Proton
Irr_Freq = 398.78219799 [MHz]
Irr_Offset = 5[ppm]
Blanking = 5.0[us]
Clipped = TRUE
Scans = 44817
Total_Scans = 44817
—_ Relaxation_Delay = 2(s]
2 Recvr_Gain = 50
3 Temp_Get = 23.4[dc]
= X_90_Width = 9.95[us]
g X_Acq_Time = 1.03809024[s]
g X_Angle = 30[deg]
= X_Atn =
= X_Pulse = 3.31666667 [us]
— T T T T T T L B o e B LA B e e o ™ Irr_Atn_Dec = 27.227[dB]
190 0 180 0 170 0 160.0 150 0 140.0 130 0 120 0 1 10 0 100.0 90.0 80.0 70.0 60.0 50.0 40.0 30.0 200 10.0 Irz_Atn Dec_Calc = 27.227[dB]
I TR I | W Irr_Atn_Dec_Default_Calc = 27.227[dB]
R A TR L] LR
Irr_Dec_Bandwidth_Hz = 4.7826087 [kHz]
STMC oMo Aanm © SWoAnOYamn o o o oot = o o go=—a = = Irr_Dec_Bandwidth_Ppm = 11.99303459 [ppm]
SOHE¥RLREAES S 2 G§ITSARSe TR & £ 2 aq g9 8§37 IAFT 3 € |1z ipec Freq = 398.78219799 [MHz]
SEESEFFTmal € BHECS R S o ci X £ Sa e I3 Tass = < Irr_Dec_Merit_Factor =2.2
SEREREZIZEICE § 385882 = =] & = ERS \ @A F Ss3a8&8 = :
ARt R e = == Irr_Decoupling = TRUE
X : parts per Million : Carbon13 Irr_Noe = TRUE
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DEPT-135 NMR Spectrum of 10Dc (CDCls, 100 MHz).

01

CHCI,

(JEDLD

<
e
4 —--- PROCESSING PARAMETERS ----
] sexp( 2.0[Hz], 0.0[s] )
- trapezoid( 0[%], O[%], 80[%], 100[%] )
1 zerofill( 1, TRUE )
1 £££( 1, TRUE, TRUE )
g machinephase
1 peak_pick( O[Hz], 50[Hz], Peaks, O[Hz] )
b - ppm
] Derived from: srg-01-20-dept DEPT135deg-1-1.3
o
g Filename srg-01-20-dept_DEP
4 Author delta
1 Experiment dept. jxp
] Sample_Id srg-01-20-dept
Solvent = CHLOROFORM-D
o ] Actual_Start_Time 4-AUG-2022 20:51:
= Revision_Time 9-AUG-2022 18:24:
B RE0R 1000 79,0 78,0 770 760 78,0 74,0 730 730 71,0 70.0 69.0 680 67.0 60,0 63.0 640
1 Comment DEPT with decoupli
1 Data_Format 1D COMPLEX
H ] Dim_Size 26214
1 3 & X_Domain Carbonl3
b X : parts per Million : Carbon13 Dim_Title Carbonl3
] Dim_Units [ppm]
4 Dimensions X
4 si = JNM-ECZ400S/L1
B _l J Spectrometer = JNM-ECZ400S/L1
< . o Field St = 9.36627879[T] (400
h I [ X ActDuratlon 1.03809024(s]
A X_Domain 13c
E X_Freq = 100.27385305 [MHz]
4 X_Offset 100 [ppm]
] X_Points 32768
X_Prescans 4
b X_Resolution 0.96330739 [Hz]
1 X_Swee 31.56565657 [kHz]
g X_Sweep_ Cllpped 25.25252525 [kHz]
Irr_Domail Proton
Irr Freq 398.78219799 [MHz]
Irr Offset 5[ppm]
1 Blanking 5.0[us]
i Clipped TRUE
b Scans 15320
E Total_Scans 15320
—_ Relaxation_Delay 2(s]
g Recvr_( Gax 50
3 Temp_Ge = 24.1[dC]
g X Acq_’l‘:\.me 1.03809024(s]
] 1 X_Atn 4[dB]
g X_Pulse 9.95[us]
= 4 Irr_Atn 2[dB]
=2 ] Irr_Atn Dec 27.227[dB]
R B RELEL I LI T T T T T T T T T T T T T T T T T T T T | Irr_Atn_Dec_Calc 27.227[dB]
190.0 180 O 170.0 160.0 150 0 140.0 130.0 120.0 1 10 0 100.0 90.0 80.0 70.0 60.0 50.0 40.0 30.0 20.0 10.0 0 Irr_Atn Dec Default Calc = 27.227[dB]
Irr Dec_ ] Bandw:ldth Hz 4.7826087 [kHz]
——y e )1\ -
Irr_Dec_Freq 398.78219799 [MHz]
LE8229R2203328 3 28=3 28 $535883 g | IrzpecMerit Factor 22
Tem@mxrxagXan =28 IR ® R AL mSgmaag 7 | 1rzr_Decoupling TRUE
==l el el e = = B e el o ST o TS T OO O b3 Irr Noise WALTZ
f233F5aas88LZ222= € ESR3 IF SRA3SSAS T —
L JupS SIS e Irr_Pulse = 6.3[us]
X : parts per Million : Carbon13 Irr Pwidth = 0.115[ms]
F NMR S
pectrum of 10Dc¢ (CDCls, 377 MHz).
=1
=] JEOL
1 ---- PROCESSING PARAMETERS ----
] sexp( 2.0[Hz], 0.0[s] )
trapezoid( O[%], 0[%], 80[%], 100[%] )
zerofill( 1, TRUE )
4 ££ft( 1, TRUE, TRUE )
] machinephase
1 ppm
1 thresh( 43.14362[%]1, 1 )
1 phase( 39.06737, 0, 50[%] )
q Derived from: srg-01-20-f-last 10-4.3jdf
Filename srg-01-20-f-last_10-5.3df
Author nmrsu
] Experiment zgig
4 Sample_Id Parameter file, TopSpin 4.1.
Solvent CHLOROFORM-D
Revision_Time 16-MAR-2022 10:53:56
1 Comment Parameter file, TopSpin 4.1.
Data_Format 1D COMPLEX
] Dim_Size 65536
] X_Domain 19F
] Dim_Title 19F
4 Dim Units [ppm]
] Dimension: x
4 Spectrometer BRUKER_DMX_NMR
q Field Strength = 9.40145797[T] (400 [MHz])
] X_Domain 19F
] X Fre, 376.63950723 [MHz]
] X_Freq_Flip TR
] X_Offset -37.663951 [kHz]
4 X_Points 65536
] X_prescans 4
= X_Sweep 90.91818273 [kHz]
~ Scans 32
] Temp_Get 298.0265 [K]
Filter Factor 220
> ]
= 4
S ]
£ =]
T T T T
-126.0 -127.0 -128.0 -129.0
Ll
52
&=
S

X : parts per Million :

19F
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"H NMR Spectrum of 11¢ (CDCls, 500 MHz).

. D
~--- PROCESSING PARAMETERS ----
dc_balance( 0, FALSE )
sexp( 0.2[Hz], 0.0[s] )
trapezoid( O[%], O[%], 80[%], 100[%] )

d-0-0 S
£ft( 1, TRUE, TRUE )
O machinephase
PP
:efe:ence( 7. 25144[ppm1, 7.24[ppm] )
thresh( 4.82916[%], 1
O Derived from: srg-Ol-axis-dimer-333_Proton-1-
Filename srg-0l-axis-dimer-333_Pro
Author =
o Experiment
Sample_I:
Solvent
Actual_Start_Time :
Revision_Time 8-AUG-2022 17:15:31
Comment single_pulse
i Data_Format = 1D COMPLEX
9 Dim_Size 13107
3 X_Domain Proton
Dim_Title Proton
Dim _Units [ppm]
Dimensions x
i JNM-ECA500IT
Spectrometer DELTA2_NMR
Field Strength 11.7473579[T] (500 [MHz])
g X_Acq_Duration 1.74587904[s]
9 X_Domain H
] X_Freq 500.15991521 [MHz]
< 7 X_offset 5.0[ppm]
=7 o X_Points 16384
1 = X_Prescans 1
1 = X_Resolution 0.57277737 [Hz]
2 X_Sweep 9.38438438 [kHz]
! X Sweep cnpped 7.50750751 [kHz]
] Irr_Dor Proton
< 7 Izr_Freq 500.15991521 [MHz]
= Irr_Offset 5.0 [ppm]
Proton
. - 500.15991521 [MHz]
= S = 5.0[ppm]
= - FALS!
32
] Total_Scans 32
=7
b Relaxatxon \_Delay = 5[s]
o — ] Recvr_Ga: 28
e 3 Temp_Get 18.4[dc]
g < X_90_Width = 7.68[us]
"g 4 X Acg_'nme 1.74587904([s]
s -1 X_Angl 45[deg]
] ] X_Atn 3.2[dB]
T T T T T T T T T T 3.84[us]
8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0 gg
L L FALSE
R = 1[s]
= - = | %0 v ST YT~ QD T DOm0 o o — Repetition Time 6.74587904[s]
2898 n8sas2 2L e QoI 8EEInAEITISEE2E =
IR RIS el LonhnnIiwen LT
L i S S <+ < < B I I e R e
X : parts per Million : Proton

3C {"H} NMR Spectrum of 11¢ (CDCls, 100 MHz).

JEOL : s

---- PROCESSING PARAMETERS ----
sexp( 2.0[Hz], 0.0[s]

trapezoid( 0[%], O[%], 80[%], 100[%] )
zerofill( 1, TRUE )

££t( 1, TRUE, TRUE )

n\achinephase

PP
refezence( 77. 1o7oe[ppm], 77 [ppm] )
thresh( 0.33641[%], 1 )

Derived from: srg-Ol-axis-dimer-cl2-last Carb

]
&
9
0
E
3
I

srg-0l-axis-dimer-

Author delta
Experiment carbon. jxp
Sample_Id srg-0l-axis-dimer-
Solvent CHLOROFORM-D

Actual_Start_Time
Revision_Time

21-DEC-2021 20:55:
5-AUG-2022 21:39:

Comment. = single pulse decou
1D COMPLEX

26214

Carbonl3

Carbonl3

[ppm]

x

Site JNM-ECZ400S/L1
Spectrometer JNM-ECZ400S/L1

9.36627879[T] (400
1.03809024(s]

Field Strength
X_Acq_Duration

X_Domain 13c

X_Freq 100.27385305 [MHz]
X_Offset 100 [ppm]

X_Points 32768

X_Prescans

a
X_Resolution 0.96330739 [Hz]

X_Sweep 31.56565657 [kHz]
X Sweep cnpped 25.25252525 [kHz]
Irr_Do = Proton

Ix:J'req 398.78219799 [MHz]
Irr Offset 5 [ppm]

Blanking

Clipped

Scans

Total_Scans

Relaxation_Delay = 2[s]
Recvr_Gain 50
Temp_Get

9.95[u:

s]
X_Acq_Time 1.03809024(s]
X_Angle 30[deg]
H X_Atn = 4[dB]

(thousandths)

E X_pulse 3.31666667 [us]
T T T T T T T T T T T T T T T T T T T T| Irr_Atn Dec 27.227[dB]
190.0 180.0 170.0 160.0 150.0 140.0 130.0 120.0 110.0 100.0 90.0 80.0 70.0 60.0 50.0 40.0 300 200 10.0 0| Irz_Atn Dec_Calc = 27.227[dB]
) | Irr_Atn_Dec_Default Calc = 27.227[dB]
Irr_Atn_Noe 27.227[dB]
Irr_Dec_Bandwidth_Hz 4.7826087 [kHz]
SomQn TS XL =N OCRDLD =0 = M e ool O = Irr_Dec_] Eandwxdth _Ppm 11.99303459 [ppm]
ggsE g g3 hzggaszgs gas E  E8 93588%85%h | 354750030505 s
BETETSE &% 5§82z BRSNS bt IS ISA3333884% I““”"*’?‘”““ 2.2
L LoVR2 X 2 Q849D zZ=2Z Irr_Decouplin: TRUE
X : parts per Million : Carbonl3 Irr_Noe TRUE
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DEPT-135 NMR Spectrum of 11¢ (CDCls, 100 MHz).

= ik JEOL
<3

] 1 AR AN

— ---- PROCESSING PARAMETERS ----
NE sexp( 2.0[Hz], 0.0[s] )

0 01020304 0506 07 08 09 1.0 1.1

-0.9 -0.8 -0.7 -0.6 -0.5 -0.4 -0.3 -0.2 -0.1

trapezoid( 0[%], O[%], 80[%], 100[%] )
)

zerofill( 1, TRUE
££t( 1, TRUE, TRUE )
machinephase

peak_pick( O[Hz], 50[Hz], Peaks, O[Hz] )

pPm

Derived from: srg-01l-12c-dept DEPT135deg-1-1.

Actual_Start_Time

Filename = srg-01-12c-dept_DE
Author delta
. Experiment dept. jxp
E Sample_Id srg-01-12c-dept
H Solvent CHLOROFORM-D

28-JUL-2022 20:31:

900 500 00 00 Revision_Time = 9-AUG-2022 18:40:
Comment = DEPT with decoupli
o Data_Format 1D COMPLEX
g Dim_Size 26214
X : parts per Million : Carbonl 3 N X_Domain Carbonl3
Dim_Title Carbon13
Dim_Units [ppm]
Dimensions X
Site JNM-ECZ400S/L1
| “. Spectrometer JNM-ECZ400S/L1
S "
b n bt (A g Field Strength 9.36627879[T] (400

X_Acq Duration

1.03809024([s]

X_Domain 3c

X_Freq 100.27385305 [MHz]
X_Offset 100 [ppm]

X_Points 32768

X_Prescans
X_Resolution
X_Sweep
X_Sweep_Clipped
Irr_Domain

4

0.96330739[Hz]
31.56565657 [kHz]
25.25252525 [kHz]
Proton

Irr_Freq 398.78219799 [MHz]
Irr Offset 5 [ppm]
] Blanking 5.0[us]
] Clipped FALSE
- Scans = 15984
Total_Scans = 15984
~ <7 Relaxation_Delay = 2[s]
2z 1 Recvr_Gain 50
= S Temp_Get 24.5[dC]
=1 X_Acq_Time = 1.03809024(s]
S o X_Atn 4[dB]
32 B X_Pulse 9.95[us]
2 | Irr_Atn 2[aB.
| Irr_Atn_Dec 27.227([dB]
B A e e T R — R o L o o e B L L o B B Irr_Atn_Dec_Calc 27.227[dB]
190.0 180.0 170.0 160.0 150.0 140.0 130.0 120.0 110.0 100.0 90.0 80.0 70.0 60.0 50.0 40.0 30.0 20.0 10.0 Irr_Atn Dec Default Calc = 27.227[dB]
| Irr_Dec_Bandwidth_Hz 4.7826087 [kHz]
AT N AN I A I Pt
Irr_Dec_Freq 398.78219799 [MHz]
T e o T2 o m 29 222038290885 Irr_Dec_Merit Factor 2.2
S3 & S3UEESH 23 AEAHER8RRESRT Irr _Decoupling TRUE
SF ¥ &§§8=s=x=x= Ny ISIISIA333K88ELAQ Irr Noise WALTZ
o I3 2 Q882032 Irr Pulse 6.3[us]
X : parts per Million : Carbon13 Irr_Pwidth = 0.115[ms]
19 S m CDCls, 3
F NMR Spectrum of 11¢ (CDCls, 377 MHz).
---- PROCESSING PARAMETERS ----
sexp( 2.0[Hz], 0.0[s] )
trapezoid( O[%], O[%], 80[%], 100([%] )
zerofill( 1, TRUE )
££ft( 1, TRUE, TRUE )
machinephase
Ppm
thresh( 35.72948([%], 1 )
phase ( 50.36928, 0, 50[%] )
Derived from: srg-O01-AD 10-2.3jdf
Filename = srg-01-AD_10-3.3df
Author nmrsu
Experiment zgi
g Sample_Id Parameter file, TopSpin 4.1.
9 Solvent CHLOROFORM-D
E| Revision_Time 18-MAR-2022 19:38:46
| Comment = Parameter file, TopSpin 4.1.
Data_Format 1D COMPLEX
Dim_Size 65536
X_Domain 19F
Dim_Title 19F
Dim _Units [ppm]
E| Dimensions x
E Spectrometer = BRUKER_DMX_NMR
E Field_Strength = 9.40145797([T] (400([MHz])
=4 X_Domain = 19F
X Freq = 376.63950723 [MHz]
X_Freq_Flip TRUE
X offset -37.663951 [kHz]
X_Points 65536
X_Prescans =4
X Sweep = 90.91818273 [kHz]
Scans = 32
Temp_Get = 298.0273[K]
Filter Factor = 220
2
S 3
= o3
B
A T T T T
-126.0 -127.0 -128.0 -129.0
N
g
=
i)
X : parts per Million : 19F
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"H NMR Spectrum of 12 (CDCls, 400 MHz).

Br

Br

(JEDLD

N
I 3
<= <~
<
= 7 - PROCESSING PARAMETERS -
= sexp( 0.2[Hz], 0.0[s] )
3 trapezoid( 0[%], O0[%], 80[%], 100[%] )
3 O O zerofill( 1, TRUE )
££t( 1, TRUE, TRUE )

] machinephase
o ppm
=7 reference( 7.24615[ppm], 7.24[ppm] )

B thresh( 6.49227[%], 1 )

3 Derived from: srg-01-38-n Proton-1-1.3df
*®]
=7

3 Filename = srg-01-38-n_Proton-1-

Author delta
Experiment proton. jxp
Sample_Id srg-01-38-n
3 Solvent CHLOROFORM-D
3 Actual_Start_Time 1-DEC-2021 14:55:17
Revision_Time 8-AUG-2022 17:38:42

3 P s
o o S o Comment single_pulse
=3 b~ i & Data_Format 1D COMPLEX

3 Dim_Size = 13107

X_Domain Proton
E Dim Title Proton
] Dim_Units = [ppm]
Dimensions x
Site JNM-ECZ400S/L1
Spectrometer = JNM-ECZ400S/L1
3 Field_Strength 9.36627879[T] (400 [MH
X_Acq_Duration 2.19152384[s]
X_Domain 1H
X_Freq 398.78219799 [MHz]
B X_Offset 5[ppm]
3 X_Points 16384
X_Prescans 1
] X_Resolution 0.4563035[Hz]
= X_Sweep 7.47607656 [kHz]
3 X_Sweep_Clipped 5.98086124 [kHz]
3 Irr_Domain Proton
Irr_Freq 398.78219799 [MHz]
3 Irr_Offset 5[ppm]
«~J Proton
= . 398.78219799 [MHz]
E Tri_Offset 5[ppm]
Blanking 2.0[us]

3 Clipped FALSE

B Scans 32
— Total_Scans 32
=

© Relaxation_Delay 5(s]
s 1 Recvr_Gain a6
5 ] Temp_Get 22.7[dC]
-g X_90_Width 6.3[us]
| J 2.19152384[s]
<
T T T T T T T T T
8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0
I Tri_Mode
Dante_Loop
R U A v RS o — Dante_Presat
EE 482 ERRE 438 2% Decimation Rate
B R S SR VE RN JVE SV RV RV R <+ < < pucgpt gl Initial Wait
X : parts per Million : Proton Phase
13C {'H} NMR S
pectrum of 12 (CDCls, 100 MHz)
y .
<=
=] ---- PROCESSING PARAMETERS ----

1 sexp( 2.0[Hz], 0.0[s] )

1 trapezoid( 0[%], O[%], 80[%], 100[%] )

] zerofill( 1, TRUE )

] £££( 1, TRUE, TRUE )

] machinephase

1 ppm
= reference( 77.1455[ppm], 77[ppml )

2 thresh( 10.82483[%], 1 )

] Derived from: srg-01-38-n-13c_Carbon-2-1.3jdf
<= Filename = srg-01-38-n-13c_Ca
A Author = delt.

1 Experiment carbon. jx)

1 Sample_Id srg-01-38-n-13c

] Solvent CHLOROFORM-D

] Actual_Start_Time 2-DEC-2021 17:31:

] Revision_Time 5-AUG-2022 21:56:
=] Comment single pulse decou
<] Data_Format 1D COMPLEX

] Dim_Size = 26214

] X_Domain Carbon13

1 Dim_Title Carbonl3

1 Dim Units [ppm]

1 Dimensions x

] Site JNM-ECZ400S/L1
P Spectrometer JNM-ECZ400S/L1
A Field Strength 9.36627879[T] (400

] X_Acq_Duration 1.03809024([s]

] X _Domain c

1 X_Freq 100.27385305 [MHz]

b X_Offset 100 [ppm]

1 X_Points 32768

] X_Prescans 4
=4 X_Resolution 0.96330739 [Hz]
i X_Sweep 31.56565657 [kHz]

b X_Sweep_Clipped 25.25252525 [kHz]

1 Irr_Domain Proton

] Irr_Freq 398.78219799 [MHz]

] Irr_Offset 5[ppm]

] Blanking 5.0[us]

A Clipped TRUE
=5 Scans 1161
-] Total_Scans 1161

— 1 Relaxation_Delay = 2[s]
2 q Recvr_Gain = 50
= Temp_Get. 23.1[dc]
. X_90_Width 9.95[us]
3 ] X_Acq_Time 1.03809024[s]
ER! . X_AngTe = 30[deg]
£o - — - ro. A X Atn ardm]
= 7 X_Pulse 3.31666667 [us]
T T T T T T T T T T T T T T T T| Irr_Atn_Dec 27.227[dB]
190.0 180.0 170.0 160.0 150.0 140.0 130.0 120.0 100.0 90.0 80.0 70.0 60.0 5 40.0 .0 20.0 10.0 Q| Irr_Atn Dec_Calc 27.227[dB]
Irr_Atn Dec_Default Calc = 27.227[dB]
\ ‘ /\\\\\ ‘ ‘ ‘ Irr_Atn_Noe - 27.227[dB
Irr Dec_Bandwidth Hz 4.7826087 [kHz]
<+ o o I =+ oo+ =+ I =3 —_ =y Irr Dec_Bandwidth_Ppm 11.99303459 [ppm]
ES& E3 TEaREE ] & 8 K Irr Dec_Freq - 398.78219799 [MHz]
R = Bk S o < P % Irr_Dec Merit_Factor 2.2
- pARELiL = (SRS R g = Irr_Decoupling TRUE
X : parts per Million : Carbon13 Irr_Noe TRUE
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"H NMR Spectrum of 13 (CDCls, 500 MHz).

---- PROCESSING PARAMETERS ----
7 dc_balance( 0, FALSE )
=] sexp( 0.2[Hz], 0.0(s] )
= trapezoid( 0[%], O[%], 80[%], 100[%] )
1 zerofill( 1, TRUE )
O O ££t( 1, TRUE, TRUE )
4 O machinephase
4 ppm
i reference( 7.24686([ppm], 7.24[ppm] )
thresh( 1.56477[%], 1 )
_— TBS Derived from: srg-01-43-big_Proton-1-1.3jdf
] TBS — —
<= —
<
Filename = srg-01-43-big_Proton-1-2.
1 Author = delta
Experiment = proton. jxp
4 Sample_Id = srg-01-43-big
4 Solvent = CHLOROFORM-D
4 Actual_Start_Time = 30-NOV-2021 10:48:29
4 Revision_Time = 8-AUG-2022 18:10:26
] Comment. = single_pulse
=) Data_Format = 1D COMPLEX
el Dim_Size = 13107
b X_Domain = Proton
4 Dim_Title = Proton
E Dim_Units = [ppm]
4 ] Dimensions =x
4 = Site = JNM-ECA500II
i - Spectrometer = DELTA2_NMR
Field Strength = 11.7473579[T] (500 ([MHz])
7] X_Acq Duration = 1.74587904[s]
o X_Domain = 1n
<l X_Freq = 500.15991521 [MHz]
B = X_Offset = 5.0[ppm]
4 o X_Points = 16384
4 - X_Prescans =1
i X_Resolution = 0.57277737[Hz]
] X_Sweep = 9.38438438[kHz]
X_Sweep_Clipped = 7.50750751[kHz]
1 Irr_Domai = Proton
h Irr_Freq = 500.15991521 [MHz]
Irr_Offset = 5.0[ppm]
Tri_Domain = Proton
< — Tri_Fre = 500.15991521 [MHz]
2 = Tri_Offset = 5.0[ppm]
= < Clipped = FALSE
Scans =32
Total_Scans =32
)
Relaxation Delay = 5[s]
© Recvr_Gain =30
g Temp_Get = 21.8[dC]
s X_90_Width = 7.68[us]
] J J L X_Acq_Time = 1.74587904[s]
= L U X_AngTe = 45[deq]
] X_Atn = 3.2[dB]
T T T T T T  X_Pulse = 3.84[us]
Irr_Mode = off
5.0 4.0 3.0 2.0 1o 0 Tri_Mode = off
Dante_Presat = FALSE
Initial Wait =1
A o - % Repetition Time = 6.74587904[s]
g a=3 = &
g gon ) =
+FF e = =
BC{'H}NMR S
pectrum of 13 (CDCls, 125 MHz)
y .
---- PROCESSING PARAMETERS ----
dc_balance( 0, FALSE )
sexp( 2.0[Hz], 0.0[s] )
trapezoid( O[%], O[%], 80[%], 100[%] )
zerofill( 1, TRUE )
££t( 1, TRUE, TRUE )
machinephase
ppm
reference( 77.10802[ppm], 77[ppm] )
reference( 77.0[ppm], 77[ppm] )
thresh( 4.29741[%]1, 1 )
Derived from: srg-01-43-13c_Carbon-1-1.3jdf
Filename = srg-01-43-13c_Carbon-1-2.
Author = delta
Experiment = carbon.jxp
Sample_Id = srg-01-43-13c
Solvent = CHLOROFORM-D
Actual_Start_Time = 30-NOV-2021 22:09:48
Revision_Time = 5-AUG-2022 22:20:03
Comment. = single pulse decoupled ga
Data_Format = 1D COMPLEX
Dim Size = 26214
X_Domain = Carbon
Dim _Title = carbonl3
Dim Units = [ppm]
Dimensions =x
Site = JNM-ECA500II
Spectrometer = DELTA2_NMR
Field_Strength = 11.7473579[T] (500 [MHz])
X_Acq Duration = 0.83361792[s]
X_Domain = 13c
X_Freq = 125.76529768 [MHz]
X Offset = 100[ppm]
X_Points = 32768
X_Prescans =2
X_Resolution = 1.19959034[Hz]
X_Sweep = 39.3081761 [kHz]
X_Sweep_Clipped = 31.44654088 [kHz]
Irr_Domain = Proton
Irr_Fre = 500.15991521 [MHz]
Irr_Offset = 5.0[ppm]
Clipped = FALSE
Scans = 14891
Total_Scans = 14891
Relaxation Delay = 2[s]
—_ Recvr_Gain = 26
Z Temp_Get = 22.8[dC]
3 X_90_Width = 11.6[us]
= X_Acq_Time = 0.83361792[s]
2 1 X_Angle = 30[deg]
2 | X_Atn = 10.7[dB]
= o x_Pulse = 3.86666667 [us]
=74 Irr_Atn_Dec = 23.93[dB]
L L L L S L B 1 B B B L B A B B E 1 [T VS VY = 23.93[dB]
190.0 180.0 170.0 160.0 150.0 140.0 130.0 120.0 110.0 100.0 90.0 80.0 70.0 60.0 50.0 40.0 30.0 20.0 10.0 _Noise = WALTZ
Irr_Pwidth = 92[us]
VLN | I
Initial_Wait = 1[s]
288 g £8522g22 8 X8 = g >N & oy 2 Noe z o
=2 = X A=oasndg = & a ] = = e o 2 Noe_Time =2r
s 0= ® dgfme = g < < @ %8 = < Repetition Time = 2.83361792[s]
X : parts per Million : Carbon13
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"H NMR Spectrum of 14 (CDCls, 400 MHz).

ays

=N N=

JEOL : 5

s ---- PROCESSING PARAMETERS —----
< | sexp( 0.2[Hz], 0.0[s] )
trapezoid( 0[%], O[%], 80[%], 100[%] )
1 zerofill( 1, TRUE )
1 £££( 1, TRUE, TRUE )
1 machinephase
1 ppm
1 reference( 7.24729[ppm], 7.24[ppm] )
] O O thresh( 3.29473[%],
1 Derived from: srg-01-39-n_Proton-1-1.jdf
=
=
] O O O Filename srg-01-39-n_Proton-1-
1 Author delta
1 Experiment proton. jxp
1 Sample_Id srg-01-39-n
] Solvent CHLOROFORM-D
Actual_Start_Time = 1-DEC-2021 14:45:46
] Revision_Time = 8-AUG-2022 18:51:14
e :
= Comment = single_pulse
1 Data_Format = 1D COMPLEX
1 Dim_Size 13107
X_Domain Proton
] Dim_Title Proton
1 Dim Units [ppm]
B Dimensions x
B Site JNM-ECZ400S/L1
B 8 S Spectrometer JNM-ECZ400S/L1
1 o =
Field_Strength 9.36627879[T] (400 [MH
P X_Acq_Duration 2.19152384[s]
=T X_Domain =1m
1 X_Freq 398.78219799 [MHz]
B X Offset 5 [pps
1 X_Points 16384
] X_Prescans 1
X_Resolution 0.4563035[Hz]
1 X_Sweep 7.47607656 [kHz]
X_Sweep_Clipped 5.98086124 [kHz]
Irr_Domain Proton
Irr_Freq 398.78219799 [MHz]
Irr Offset 5[ppm]
Tri_Domain Proton
5 g} Tri_Freq 398.78219799 [MHz]
i i Tri_Offset 5 [ppm]
Blanking 2.0[us]
Clipped FALSE
Scans 32
Total_Scans 32
© Relaxation_Delay 5(s]
S Recvr_Gain 56
5} Temp_Get 22.7[dC]
2 k X_90_width 6.3[us
g A | I J X_Acq_Time 2.19152384(s]
=2 i X_Angle 45[deg]
L L e L e L A A e e L e e e o e N —r Xaen g[cluzl[]
ulse .15[us
8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 e Mode off
) Tri_Mode off
Dante_Loop 500
NRERToEr sEELRIE8ERER 2gnzgz b eoimation s oneE
maaaSS et A== ==IFqadq TITITIT ] Decimation Rate 0
66 BHXBHNE NN SIS S S S + o — Initial Wait 1[s]
X : parts per Million : Proton Phase 10, 90, 270, 180, 180
13C {'H} NMR S
pectrum of 14 (CDCls, 100 MHz)
5 -
---- PROCESSING PARAMETERS ----
1 sexp( 2.0[Hz], 0.0[s] )
. trapezoid( O[%], O[%], 80[%], 100[%] )
=7 zerofill( 1, TRUE )
£ft( 1, TRUE, TRUE )
b machinephase
R ppm
reference( 77.08786(ppm], 77(ppm] )
1 thresh( 0.34321[%], 1 )
1 Derived from: srg-01-39-n-13c_Carbon-1-1.3jdf
Filename = srg-01-39-n-13c_Ca
1 Author delta
] Experiment carbon. jxp
sample_Id srg-01-39-n-13c
I Solven’ CHLOROFORM-D
< Actual_Start_Time 2-DEC-2021 20:2
1 Revision_Time 5-AUG-2022 23:3
b Comment = single pulse decou
1 Data_Format 1D COMPLEX
Dim Size 26214
b X_Domain Carbon13
Dim Title Carbonl3
1 Dim Units [ppm]
1 Dimensions x
ite JNM-ECZ400S/L1
R Spectrometer JNM-ECZ400S/L1
1 Field Strength 9.36627879[T] (400
| X_Acq_Duration 1.03809024([s]
X_Domain 13c
- X_Freq 100.27385305 [MHz]
< X_Offset 100 [ppm]
1 X_Points 32768
X_Prescans a
7] X_Resolution 0.96330739 [Hz]
1 X_Sweep 31.56565657 [kHz]
X_Sweep_Clipped 25.25252525 [kHz]
B Irr_Domain Proton
Irr_Freq 398.78219799 [MHz]
B Irr_Offset
] Blanking
Clipped
1 Scans
Total_Scans
—_ Relaxation_Delay
2 1 Recvr_Gain
= o Temp_Get 23.4[dc]
= X_90_Width 9.95[us]
3 X_Acq_Time 1.03809024[s]
g X_Angle 30[deg]
= X_Atn 4[as]
= Xx_Pulse 3.31666667 [us]
T T T T L L e o L R B I T Irr_Atn_Dec 27.227[dB]
190.0 180.0 170.0 160.0 150.0 140.0 130.0 120.0 110.0 100.0 90.0 80.0 70.0 60.0 50.0 400 30.0 20.0 10.0 Irr Atn Dec_Calc 27.227[dB]
Irr_Atn_Dec Default_Calc = 27.227[dB]
AN | v
Irr_Dec_Bandwidth_Hz 4.7826087 [kHz]
TN E®XoSoCT TR =S o + o o = = Irr_Dec_Bandwidth_Ppm = 11.99303459[ppm]
ER8833EFSeAc AR b 8 8 ISR = Irr_Dec_Freq 398.78219799 [MHz]
FHE LW iSRG h T LB = = o o6 = o Irr_Dec_Merit_Factor 2.2
ZTEELEEFESERAEEaad = 2 &< e} —Dec_Mers
coanoLsioaonoanaad = = Irr_Decoupling TRUE
X : parts per Million : Carbon13 Irr Noe = TRUE
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"H NMR Spectrum of 15 (CDCls, 500 MHz).

<
=)

4.0
I

lJEDLo

PROCESSING PARAMETERS

dc_balance( 0, FALSE )
sexp( 0.2[Hz], 0.0[s] )

trapezoid( 0[%], 0[%], 80[%], 100[%] )
zerofill( 1, TRUE

££t( 1, TRUE, TRUE )

machinephase

PpPm

reference( 7.248[ppm], 7.24[ppm] )
reference( 7.24([ppm], 7.24[ppm] )
thresh( 1.56067[%], 1 )

Derived from: srg-01-45-1h Proton-1-1.3df

Filename srg-01-45-1h_Proton-1-2.j
Author delta

Experiment proton.jxp

Sample_Id srg-01-45-1h

CHLOROFORM-D
19-MAR-2022 11:33:07
8-AUG-2022 19:29:28

ent
Actual_Start_Time
Revision_Time

] Comment single_pulse
] Data_Format 1D COMPLEX
] Dim_Size 13107
] X_Domain Proton
] Dim_Title Proton
] Dim_Units [ppm]
Dimensions x
IS Site JNM-ECA500IT
gl o Spectrometer DELTA2_NMR
b Field Strength 11.7473579[T] (500 [MHz])
N X_Acq Duration 1.74587904(s]
B X_Domain 1H
1 X_Freq 500.15991521 [MHz]
1 X_offset 5.0[ppm]
1 = X_Points 16384
& X_Prescans 1
- X_Resolution 0.57277737 [Hz]
] X_Sweep 9.38438438[kHz]
] X_Sweep_Clipped 7.50750751 [kHz]
o Irr_Domain Proton
= Irr_Freq 500.15991521 [MHz]
Irr Offset = 5.0[ppm]
Tri_Domain Proton
“Freq 500.15991521 [MHz]
Tri_Offset 5.0 [ppm]
Clipped FALSE
Scans 32
f = Total_Scans 32
i
Relaxation_Delay = 5[s]
© Recvr_Gain 36
g Temp_Get 21.4[4c]
b5} X_90_Width 7.68[us]
< L { X_Acq_Time 1.74587904[s]
= 1 A 7AW X_Angle 45[deg]
< ] X_Atn 3.2[dB]
T T T T T T T T T| X_Pulse 3.84[us]
Irr_Mode off
8.0 7.0 6.0 5.0 4.0 2.0 1.0 0 TriMode off
] I Dante_presat FALSE
Initial _Wait 1(s]
AR e B - R I B RYa S =Y %m0 o =3 Repetition Time 6.74587904[s]
CREILILSITESsREAZET LA ez Fgaad el 2
AadasEg8daaast =3T3 IITad TIITLILSLS = 2
96 96 06 o6 I I I~ M= 0= I~ I~ I~ I~ 8 8 8 8 O © + S FFF T < <
X : parts per Million : Proton
13C {'H} NMR S
pectrum of 15 (CDCls, 100 MHz)
5 -
! ~--- PROCESSING PARAMETERS ----
i sexp( 2.0[Hz], 0.0[s] )
trapezoid( 0[%], O[%], 80[%], 100[%] )
<_] zerofill( 1, TRUE )
e £££( 1, TRUE, TRUE )
4 machinephase
ppm
h reference( 77.12629[ppm], 77([ppm] )
thresh( 5.17726[%], 1 )
i Derived from: srg-01-45-13c-1_Carbon-7-1.3jdf
4 Filename srg-01-45-13c-1_Ca
Author delta
4 Experiment carbon. jxp
sample_Id srg-01-45-13c-1
h Solvent = CHLOROFORM-D
< Actual_Start_Time 8-DEC-2021 03:05:
| Revision_Time 6-AUG-2022 08:30:
Comment single pulse decou
4 Data_Format 1D COMPLEX
Dim_Size 26214
4 X_Domain Carbonl3
Dim _Title Carbonl3
4 Dim Units [ppm]
Dimensions x
b Site JNM-ECZ400S/L1
i Spectrometer JNM-ECZ400S/L1
4 Field Strength = 9.36627879[T] (400
X_Acq Duration 1.03809024[s]
4 X_Domain 13c
X_Freq 100.27385305 [MHz]
4 X_offset 100 [ppm]
o X_Points 32768
=7 X_Prescans a
X_Resolution 0.96330739[Hz]
! X_Sweep 31.56565657 [kHz]
i X_Sweep_Clipped 25.25252525 [kHz]
Irr_Domain Proton
4 Irr_Freq 398.78219799 [MHz]
Irr_Offset 5[ppm]
4 Blanking 5.0[us]
Clipped = TRUE
4 Scans 4000
Total_Scans 4000
_ 1 Relaxation_Delay 2[s]
z Recvr_Gai 50
3 4 Temp_Get 22.7[4c]
=] X_90_Width 9.95[us]
g 4 X_Acq_Time 1.03809024(s]
g X_Angle 30[deg]
£ S Vel " b, byl Hnoniosh A X_Atn 4rdsl
= M b o o T h X_Pulse 3.31666667 [us]
T T T T T T T T T T T T T T T T T T T T T 1 Irr_Atn Dec 27.227[dB]
190.0 180.0 170.0 160.0 150.0 140.0 130.0 120.0 110.0 100.0 90.0 80.0 70.0 60.0 50.0 40.0 30.0 20.0 10.0 0 Irr Atn Dec_Calc 27.227[dB]
| U | | Irr_Atn_Dec_Default_Calc = 27.227[dB]
N7 A - s
Irr_Dec_Bandwidth_Hz 4.7826087 [kHz]
VOPXLOMS MO~ T DR w oo = n o ° Irr_Dec_Bandwidth_Ppm 11.99303459 [ppm]
SITEEIT T ICZ=RC2ERRT & b 3 =Y b g Irr_Dec_Freq 398.78219799 [MHz]
2FECEE E8833882z2z2=¢g & €5 @ & = h Irz_Dec Merit Factor 2
L L2080y 220830892222 S Irr_Decoupling TRUE
X : parts per Million : Carbon13 Irr_Noe TRUE
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"H NMR Spectrum of 16 (DMSO-ds, 400 MHz).

| seoL

---- PROCESSING PARAMETERS ----
sexp( 0.2[Hz], 0.0[s] )

trapezoid( 0[%], O[%], 80[%], 100[%] )
zerofill( 1, TRUE )

£ft( 1, TRUE, TRUE )

4 machinephase
4 ppm
< reference( 2.46321[ppm], 2.5[ppm] )
ST thresh( 7.46797[%], 1 )
4 Derived from: srg-0l-41-dmso_Proton-1-1.3jdf
7 Filename srg-01-41-dmso_Proton
4 Author delta
4 Experiment proton.jxp
i Sample_I: srg-01-41-dmso
n Solven = DMSO-D6
= 15-FEB-2022 1
4 8-AUG-2022 1
] single_pulse
1D COMPLEX
4 13107
4 Proton
i Proton
Dim_Units [ppm]
Dimensions x
Site JNM-ECZ400S/L1
Spectrometer JNM-ECZ400S/L1
o =+
= = Field Strength = 9.36627879[T] (400 [MH
X_Acq_Duration 2.19152384[s]
X_Domain
- X_Freq 398.78219799 [MHz]
S X_offset 5[ppm:
< X_Points 16384
X_Prescans 1
X_Resolution 0.4563035 [Hz]
X_Sweep 7.47607656 [kHz]
X_Sweep_Clipped 5.98086124 [kHz]
Irr_Domain Proton
Irr Freq 398.78219799 [MHz]
— Irr Offset 5([ppm]
= ) —
i g Proton
o < 398.78219799 [MHz]
5[ppm]
Blanking 2.0[us]
Clipped FALSE
Scans
Total_Scans
© Relaxation_Delay = 5[s]
2 Recvr_Gain 56
g Temp_Get 22.7[4C]
g \A n h X_90_Width 6.3[us]
5 o A X_Acq_Time 2.19152384(s]
3 i X_Angle 45[deg]
T T T T T T T T T T ;.‘;"-'1' g[;“gl[ )
ulse .15[us
8.0 .0 6.0 5.0 4.0 3.0 2.0 1.0 0 Trz Mode off
I Tri_Mode off
Dante_Loop 500
P o o< e oo - = Dante_Presat FALSE
=iy P gx} o= oA = a Decimation_ Rate o
I S SRR <+ < B I Initial Wait 1(s]
parts per Million : Proton Phase {0, 90, 270, 180, 180

13C {"H} NMR Spectrum of 16 (DMSO-ds, 100 MHz).

JEOL : ;

---- PROCESSING PARAMETERS ----—

sexp( 2.0[Hz], O.

0[s] )
trapezoid( O[%], O[%], 80[%], 100[%] )
)

zerofill( 1, TRUE
££t( 1, TRUE, TRUE )
machinephase

ppm

reference( 44.98205[ppm], 39.5[ppm] )

reference( 39.5[ppm],

thresh( 0.08843[%],

39.5[ppm] )

Derived from: srg-01-41-13C_Carbon-1-1.3jdf

L e e L e e e LA B
190.0 180.0 170.0 160.0 150.0 140.0 130.0

D S

L e e S o S B
100.0 90.0 80.0 70.0 60.0 50.0

102.914 ——
65.986 —
52767 —

L o e e B
40.0 30.0 20.0 10.0

Actual_Start Time
Revision_Time

1 Filename = srg-01-41-13C_Carb
] Author = delta

] Experiment carbon. jxp

] Sample_Id srg-01-21-13C

q Solvent CHLOROFORM-D

15-FEB-2022 20:22:
6-AUG-2022 09:38:

Comment = single pulse decou
Data_Format = 1D COMPLEX
Dim_Size 26214

Carbonl3
Carbonl3

Dim_Units [ppm]
Dimensions x

Site JINM-ECZ400S/L1
Spectrometer JNM-ECZ400S/L1

9.36627879[T]1 (400
1.03809024[s]

X_Domain = 13c

X_Freq 100.27385305 [MHz]
X_Offset 100 [ppm]

X_Points 32768

X_Prescans
X_Resolution
X_Sweep
X_Sweep_Clipped
Irr_Domain
Irr_Freq
Irr_Offset
Blanking
Clipped

Scans
Total_Scans

Irr_Atn_Dec_Calc

a
0.96330739[Hz]
31.56565657 [kHz]
25.25252525 [kHz]
= Proton
398.78219799 [MHz]

—_ Relaxation_Delay
é Recvr_Gain 50

s Temp_Get 23[dc]

s X_90_Width 9.95[us]

3 X_Acq_Time 1.03809024[s]
2 X_Angle 30[deg]

2 X_Atn 4[dB]

= x_Pulse 3.31666667 [us]

27.227[dB]
27.227[dB]

al
Irr_Atn_Dec_Default Calc = 27.227[dB]

Irr_Atn_Noe
Irr_Dec_Bandwidth_Hz

Irr_Dec_Bandwidth_Ppm

= 27.227[dB]
4.7826087 [kHz]

2= oo o oo o o 11.99303459 [ppm]
8= NSRRI x = Irr Dec_Freq 398.78219799 [MHz]
€ %5 = R = Irr_Dec_Merit_Factor .
. ZmBinG RS == Trr Decoupling TRUE
X : parts per Million : Carbonl3 Irr Noe TRUE
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"H NMR Spectrum of 17 (CDCls, 400 MHz).

=4 / \
---- PROCESSING PARAMETERS ----
3 — sexp( 0.2[Hz], 0.0[s] )
E N N= trapezoid( O[%], O[%], 80[%], 100[%] )
] \ / zerofill( 1, TRUE )
3 ££t( 1, TRUE, TRUE )
e C u machinephase
B ppm
| reference( 7. 25072[ppm], 2.5[ppm] )
B O | thresh( 2.00873[%],
O Derived from: srg-01-47-new-1h Proton-1-1.3jdf
9 O O ) Filename srg-01-47-new-1h_Prot
Ly O Author delta
< A Experiment proton.jxp
Sample_Id srg-01-47-new-1h
3 Solvent CHLOROFORM-D
3 TBS ~— Actual_Start_Time 10-FEB-2022 19:16:11
= ——-TBS Revision_Time 8-AUG-2022 20:25:17
e 4 —
= Comment single_pulse
3 Data_Format 1D COMPLEX
3 " Dim Size 13107
| i X_Domain Proton
3 = Dim_Title Proton
v Dim Units [ppm]
=7 Dimensions x
Site JINM-ECZ400S/L1
3 L1
Field_Strength 9.36627879[T] (400 [MH
X_Acq_Duration 2.19152384[s]
X_Domain
3 X_Freq 398.78219799 [MHz]
X_Offset 5 [ppm]
X_Points 16384
] X_Prescans 1
X_Resolution 0.4563035[Hz]
® X_Sweep 7.47607656 [kHz]
= X_Sweep_Clipped 5.98086124 [kHz]
Irr_Domain Proton
Irr_Freq 398.78219799 [MHz]
Irr_Offset 5[ppm]
Tri_Domain Proton
Tri_Freq 398.78219799 [MHz]
Tri_offset 5[ppm]
Blanking 2.0[us]
Clipped FALSE
Scans 8
Total_Scans _—
P v
o Relaxation Delsy
] Recvr_
g Tamp. Got
=] X_90_Width
El n X_Acq_Time
] X_Angle
T T T T T T T| X_Atn
5.0 4.0 3.0 2.0 1.0 0 ¥ _Pulse
Irr_Mode
Tri Mode
Dante_Loop
T = o o Dante_Presat
Eadh o = =1 Decimation_Rate
- =) =3 Initial Wai
Ph:
13C {'H} NMR S
pectrum of 17 (CDCls, 100 MHz)
5 -
---- PROCESSING PARAMETERS ----
sexp( 2.0[Hz], 0.0[s] )
trapezoid( 0[%], O[%], 80[%], 100[%] )
zerofill( 1, TRUE )
££t( 1, TRUE, TRUE )
machinephase
reference( 77.09747[ppm], 39 S[PPm] )
reference( 39.5[ppm], 77[ppm]
thresh( 1.92306[%], 1 )
Derived from: srg-01-47-13C_Carbon-1-1.jdf
Filename srg-01-47-13C_Carb
Author delta
E Experiment carbon. jxp
E sample_Id srg-01-27-13C
3 Solvent CHLOROFORM-D
Actual_Start_Time 11-FEB-2022 1 :
Revision_Time = 6-aUG-2022 10:00:
Comment. single pulse decou
Data_Format 1D COMPLEX
Dim_Size 26214
X_Domain Carbonl3
Dim Title Carbonl3
Dim_Units [ppm]
Dimensions x
si JNM-ECZ400S/L1
El Spectrometer JNM-ECZ400S/L1
E Field Strength 9.36627879[T] (400
X_Acq_Duration 1.03809024[s]
X_Domain 13c
X_Freq 100.27385305 [MHz]
X_Offset 100 [ppm]
X_Points 32768
3 X_Prescans a
E X_Resolution 0.96330739 [Hz]
E X_Sweep 31.56565657 [kHz]
X_Sweep_Clipped 25.25252525 [kHz]
Irr_Domain Proton
Irr_Freq = 398.78219799 [MHz]
Irr_Offset 5 [ppm]
Blanking 5.0[us]
Clipped TRUE
Scans 16714
Total_Scans 16714
—_ Relaxation Delay 2[s]
2 Recvr_Gai 50
= Temp_Get 22.6[dc]
= X_90_Width = 9.95[us]
3 X_Acq_Time 1.03809024[s]
E oA ooy 72051 3 ides)
= X_Atn = 4[aB]
= X_Pulse 3.31666667 [us]
T T T T T T T T T T T T T T T T T T T T 1 Trr_Atn_Dec 27.227[dB]
190.0 180.0 170.0 160.0 150.0 140.0 130.0 120.0 110.0 100.0 90.0 80.0 70.0 60.0 50.0 40.0 30.0 20.0 10.0 0 Irr _Atn Dec_Cal 27.227[dB]
Irr_Atn_Dec_Default Calc = 27.227[dB]
AN R O A | EEE vaie
Irr_Dec_Bandwidth_ Hz 4.7826087 [kHz]
T X XD DmPWRN TN T A= D w o e = = =y Irr_Dec_Bandwidth_Ppm 11.99303459 [ppm]
SC2E2RY ExR3ndare=2gaay = =2 q k] 3 Q Irr_Dec_Freq 398.78219799 [MHz]
SREwa SR~ —S BT RS e ] o 1= © < Irr_Dec_Merit_Factor 2.2
23R8 0 feommddasdddz==g R s 38 a S = .
Faja e jrofie gt Jhu g Bata e o ol e Irr_Decoupling = TRUE
X : parts per Million : Carbon13 Irr_Noe = TRUE
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"H NMR Spectrum of 18 (CDCls, 500 MHz).

1 E ---- PROCESSING PARAMETERS ----
de_balance( 0, FALSE )
sexp( 0.2[Hz], 0.0[s] )
trapezoid( O[%], O[%], 80[%], 100[%] )
1 zerofill( 1, TRUE
. Q Q ££t( 1, TRUE, TRUE )
. machinephase
=1 O pPm
1 reference( 7.248[ppm], 7.24([ppm] )
| thresh( 5.89841[%], 1 )
1 O Derived from: srg-01-42-111 Proton-1-1.3jdf
=7
] ‘ Filename = srg-01-42-111_Proton-1-2.
1 Author delta
~ ] Experiment proton. jxp
=7 Sample_Id srg-01-42-111
1 Solvent CHLOROFORM-D
1 Actual_Start_Time = 29-JAN-2022 18:4
1 Revision_Time 8-AUG-2022 23:0
o 4 o Comment. single_pulse
= 9 Data_Format 1D COMPLEX
] r Dim_Size 13107
1 X_Domain Proton
1 Dim_Title Proton
1 Dim Units [ppm]
el Dimensions x
site JNM-ECA500IT
1 Spectrometer DELTA2_NMR
1 Field Strength 11.7473579[T] (500 [MHz])
<« 3 X_Acq_Duration 1.74587904[s]
=4 X_Domain 1H
] X_Freq 500.15991521 [MHz]
1 ] X_offset 5.0[ppm]
1 X_Points 16384
1 1 X_Prescans 1
e ] X_Resolution 0.57277737 [Hz]
=g X_Sweep 9.38438438 [kHz]
1 X_Sweep_Clipped 7.50750751 [kHz]
1 Irr_Domain Proton
] 2 500.15991521 [MHz]
1 < 5.0[ppm]
o~ 4 s Proton
= b 500.15991521 [MHz]
1 - Tri_Offset 5.0[ppm]
bl = Clipped FALS!
1 Scans 10
] Total_Scans 10
] Relaxation_Delay = 5[s]
o 1 Recvr_Gain 30
2 ] Temp_Get 20.6[d4cC]
5] ] X_90_Width 7.68[us]
2 L X_Acq_Time 1.74587904[s]
35 X_Angle 45[deg]
< X_Atn 3.2[dB]
B e e e e e e L e e e e L e e e s s s L 1 (R 3 PO T 3.84[us]
8.0 . 6.0 5.0 4.0 3.0 2.0 1.0 Irr_Mode gg
e i1 FALSE
. 1(s]
e = e B Bl - =R — S S B el - T o cacueeseIgeaSTo LSy Repetition Time 6.74587904[s]
A=2S8 5g Z8ERFIaLL=2 Z2ooda sasd c8xdZ2gLIaFaToE&ES SIS
4AaAa S E ITaaacd $soa TILIT S LT Hin? TR0 RS T TN e e
6 6o N NN e~ 888 S +FF S menn PNIRNIPN IR IR I g i S e s e g
X : parts per Million : Proton
---- PROCESSING PARAMETERS ----
sexp( 2.0[Hz], 0.0[s] )
trapezoid( 0[%], O[%], 80[%], 100[%] )
zerofill( 1, TRUE )
££t( 1, TRUE, TRUE )
machinephase
ppm
thresh( 0.5782[%]1, 1 )
Derived from: srg-01-42-222-13C_Carbon-1-1.3d
Filename = srg-01-42-222-13C_
Author = delta
Experiment = carbon.jxp
sample_Id = srg-01-42-222-13C
Solvent = CHLOROFORM-D
Actual_Start_Time = 29-JAN-2022 19:36:
Revision_Time = 6-AUG-2022 12:01:
Comment = single pulse decou
Data_Format = 1D COMPLEX
Dim_Size = 26214
X_Domain = carbonl3
Dim_Title = Carbonl3
Dim Units = [ppm]
Dimensions =x
Site = JNM-ECZ400S/L1
Spectrometer = JNM-ECZ400S/L1
Field Strength = 9.36627879[T] (400
X_Acq Duration = 1.03809024[s]
X_Domain = 13c
X_Freq = 100.27385305 [MHz]
X_offset = 100 [ppm]
X_Points = 32768
X_Prescans =4
X_Resolution = 0.96330739 [Hz]
X_Sweep = 31.56565657 [kHz]
X_Sweep_Clipped = 25.25252525[kHz]
Irr_Domain = Proton
Irr_Freq = 398.78219799 [MHz]
Irr_Offset = 5[ppm]
Blanking = 5.0[us]
Clipped = FALSE
Scans = 45561
Total_Scans = 45561
—_ Relaxation_Delay = 2[s]
a2 Recvr_Gai = 50
3 Temp_Get = 23.4[dc]
] X_90_Width = 9.95[us]
B X_Acq_Time = 1.03809024([s]
g 3 X_Angle = 30[deg]
RS X_Atn = 4[dB]
= 3 R ekt X_Pulse = 3.31666667 [us]
T T T T T T T T T T T T T T T T T T T T T| Irr_Atn_Dec = 27.227[dB]
190.0 180.0 170.0 160.0 150.0 140.0 130.0 120.0 110.0 100.0 90.0 80.0 70.0 60.0 50.0 40.0 30.0 20.0 10.0 0 Irr_Atn Dec_Calc = 27.227[dB]
Irr_Atn_Dec_Default_Calc = 27.227[dB]
i NN DA UL N[BT IREE
Irr_Dec_Bandwidth Hz = 4.7826087 [kHz]
R N I - R - R S N R © T == o o~ om0 = Irr_Dec_Bandwidth_Ppm = 11.99303459 [ppm]
SR I2RLEgagss 4R 239 & & a8 €3 S& 24 SHeangssnq Irz_Dec Ereq = 398.78219799 [MHz]
SE S S a A A S R®®w 8 AR ol = w88 S IS ISR LS Irr_Dec_Merit_Factor = 2.
ZTLERERERNSTEREE 882222 =) = & 8 hegal IF 33333884 Dec_! !
oo o oo oIl QN Z=== =1 Irr Decoupling = TRUE
X : parts per Million : Carbon13 Irr_Noe = TRUE
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F NMR Spectrum of 18 (CDCls, 377 MHz).

(Millions)

40.0

30.0

20.0

10.0

(JEDLO

—---- PROCESSING PARAMETERS ----

sexp( 2.0[Hz], 0.0[s] )

trapezoid( O[%], O[%], 80[%], 100[%] )
zerofill( 1, TRUE )

£ft( 1, TRUE, TRUE )

machinephase

ppm

thresh( 56.08808[%], 1 )

phase ( 28.75979, 0, 50[%] )

Derived from: srg-01-42_20-1.jdf

X : parts per Million : 19F

-127.504

Filename srg-01-42_20-2.jdf

Author nmrsu

Experiment zgig

Sample_Id Parameter file, TopSpin 4.1.
Solvent CHLOROFORM-D

Revision_Time 18-MAR-2022 19:45:40

Comment Parameter file, TopSpin 4.1.
Data_Format 1D COMPLEX

Dim_Size 65536

X_Domain 19F

Dim_Title 19F

Dim Units [ppm]

Dimensions X

Spectrometer = BRUKER_DMX_NMR

Field Strength = 9.40145797[T] (400 [MHz])

X_Domain 19F

X_Freq 376.63950723 [MHz]
X_Freq Flip TRUE

X_Offset -37.663951 [kHz]
X_Points 65536

X_Prescans 4

X_Sweep 90.91818273 [kHz]
Scans 32

Temp_Get

298.0309[K]
220

Filter Factor
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'"H NMR Spectrum of 19 (CDCls, 500 MHz).

e
23 JEOL
~ 3
D
>
] ---- PROCESSING PARAMETERS ----
] dc_balance( 0, FALSE )
™~ sexp( 0.2[Hz], 0.0[s] )
[l O trapezoid( O[%], O[%], 80[%], 100[3] )
1 Q—O zerofill( 1, TRUE )
~ . Q Q £££( 1, TRUE, TRUE )
] machinephase
<=4 ppm
] O reference( 7. de[ppml, 7.24[ppm] )
1 thresh( 1.84331[%],
a7
-1 Derived from: srg-0l-48-pure_ Proton-1-1.jdf
* ] O
=4
— ‘ Filename = srg-01-48-pure_Proton-1-2
] Author = delta
2 Experiment proton.jxp
-1 Sample_Id srg-01-48-pure
] Solvent = CHLOROFORM-D
— Actual_Start_Time 1-JAN-2022 14:1
] Revision_Time 9-AUG-2022 00:4:
< 3
— Comment. single_pulse
e ] Data_Format 1D COMPLEX
— Dim_Size 13107
] X_Domain Proton
N Dim_Title Proton
— Dim Units [ppm]
] Dimensions x
—4 site JNM-ECAS500IT
-3 Spectrometer DELTA2_NMR
=]
—7 Field Strength = 11.7473579[T] (500 ([MHz])
q X_Acq_Duration 1 74557904[51
g X_Domain
< X_Freq 500 15991521 [MHzZ]
oo 1 X_offset 5.0[ppm]
P X_Points 16384
] X_Prescans 1
=3 X_Resolution 0.57277737 [Hz]
=3 X_Sweep 9.38438438 [kHz]
1 X_Sweep_Clipped 7.50750751 [kHz]
< 1 <]
= S Irr_Domain Proton
<=1 < Irr_Freq 500.15991521 [MHz]
v ] | EE Y Irr_Offset 5.0 [ppm]
=7 Tri_Domain Proton
] s Tri_Freq 500.15991521 [MHz]
<4 =4 Tri_Offset 5.0[ppm]
<9 = < Clipped FALSE
e ] : - Scans 64
=1 > - S Total_Scans = 64
] ~ IE = ~
e i i i Relaxation_Delay 5[s]
o <] Recvr_Gain 36
S 1 Temp_Get 18.1[dc]
s 57 X_90_Width 7.68[us]
<< X_Acq_Time 1.74587904(s]
5 _ 1 | X_Angle 45[degq]
g =7 X_Atn 3.2[dB]
1 T T T T T T { Xx_Pulse 3.84[us]
Irr_Mode off
8.0 7.0 6.0 5.0 4.0 0 TriMode off
I I I I Dante_Presat FALSE
Initial_Wait 1[s]
N N R SaaYT Vo oS TT RO =% FNXATD DDA N~ o Repetition Time = 6.74587904[s]
S8 Ssm FaLs Sd3cEdx SARIELR A FTLEZSTETFTLTEx o S
A —= 5 adsSs T IIFTaa TIaaxaR A O DR R D B =1 =
Bt LB EE  HEm e 8888 S8 FFF LA m@ dadacda = o= 2o 22 S S
X : parts per Million : Proton
13C {'H} NMR S
pectrum of 19 (CDCls, 100 MHz)
’
. JEOL
=7
] - PROCESSING PARAMETERS -
] sexp( 2.0[Hz], 0.0[s] )
i trapezoid( O[%], O[%], 80[%], 100[%] )
1 zerofill( 1, TRUE )
© £££( 1, TRUE, TRUE )
= machinephase
] pPm
] reference( 77.09747[ppm], 77(ppm] )
7 thresh( 0.34372[%], 0.41458[3] )
1 Derived from: srg-01-48-13C Carbon-1-1.jdf
v ]
<]
] Filename srg-01-48-13C_Carb
i Author delta
1 Experiment carbon. jxp
1 sample_Id srg-01-48-13C
] Solvent CHLOROFORM-D
] Actual_Start_Time 1-JAN-2022 14:47:
=+ Revision_Time 6-AUG-2022 12:53:
<]
B Comment single pulse decou
] Data_Format 1D COMPLEX
1 Dim_Size 26214
] X_Domain Carbonl3
] Dim_Title Carbonl3
] Dim Units [ppm]
1 D).n\ens:.ons x
=4 sitd JNM-ECZ400S/L1
1 spectmmeter JNM-ECZ400S/L1
] Field_Strength 9.36627879[T] (400
] X_Acq_Duration 1.03809024[s]
] X_Domain 13c
i X_Freq 100.27385305 [MHz]
1 X_Offset 100 [ppm]
] X_Points 32768
=7 X_Prescans 4
] X_Resolution 0.96330739 [Hz]
] X_Sweep 31.56565657 [kHz]
] X_Sweep_Clipped 25.25252525 [kHz]
4 Irr_Domain Proton
1 Irr_Freq 398.78219799 [MHz]
1 Irr_Offset 5 [ppm,
] Blanking 5.0[us]
— Clipped RUE
S Scans 80003
Total_Scans 80003
— 1 Relaxation_Delay 2(s]
=z Recvr_Gain 50
= ] Temp_Get 23.2[dc]
s X_90_Width 9.95[us]
3 X_Acq_Time 1.03809024[s]
2 o X_Angle 30[deg]
= X_Atn 4[aB]
K= X_Pulse 3.31666667 [us]
T T T T T T T T T T T T T T T T T T T T T T | Irr_Atn_Dec 27.227[dB]
190.0 180.0 170.0 160.0 150.0 140.0 130.0 1200 110.0 100.0 90.0 80.0 700 60.0 50.0 400 300 200 10.0 0 rr_Atn_Dec_Calc 27.227[dB]
o | | o IrriAtnibecibefaulticalc 27.227([dB]
= AR A U LT i
Irr_Dec_] Eandwx.dth Hz 4.7826087 [kHz]
NI LIANSONITD STRT O — = o T ®xg ®o =g os a-=3 o v Irr_Dec_Bandwidth_Ppm 11.99303459 [ppm]
2ER52QESEEE S3658. 8 & EBEIE BB g% $EEE & € | iirpeceee 354772219795 iz
ZECEEICECEE £823888 ==} b x 2T g€ el I 388 = h Irr_Dec Merit Factor 2.2
fagcphaiiajis e fea ol g b s s = Irr_Decoupling TRUE
X : parts per Mllllon : Carbonl3 Irr_Noe TRUE
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F NMR Spectrum of 19 (CDCls, 377 MHz).

=]
= JEOL
1 —---- PROCESSING PARAMETERS ----
1 sexp( 2.0[Hz], 0.0[s] )
<] trapezoid( 0[%], O[%], 80[%], 100[%] )
~7] zerofill( 1, TRUE )
1 £££( 1, TRUE, TRUE )
machinephase
] -t
] thresh( 62.94189[%], 1 )
1 phase ( 49.65348, 0, 50[%] )
<] Derived from: srg-01-48_10-3.3jdf
(C|
] Filename = srg-01-48_10-4.3df
1 Author = nmrsu
o Experiment = zgig
w7 Sample_Id = Parameter file, TopSpin 4.1.
Solvent = CHLOROFORM-D
Revision_Time = 16-MAR-2022 11:37:29
] Comment = Parameter file, TopSpin 4.1.
] Data_Format = 1D COMPLEX
1 Dim_Size = 65536
<] X_Domain = 19F
<] Dim Title = 19F
Dim Units = [ppm]
9 Dimensions =x
] Spectrometer = BRUKER DMX NMR
] Field Strength = 9.40145797[T] (400 [MHz])
q X_Domain = 19F
<] X_Freq = 376.63950723 [MHz]
] X_Freq_Flip = TRUE
1 X_Offset = -37.663951 [kHz]
q X_Points 65536
] X_Prescans =4
] X_Sweep = 90.91818273[kHz]
] Scans =16
<] Temp_Get = 298.0772[K]
o] Filter Factor = 220
<]
]
= ]
= ]
e A
2o
——— — — ———
-126.0 -127.0 -128.0 -129.0
=N
=
=
I
X : parts per Million : 19F
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"H NMR Spectrum of 10Aa (CDCls, 500 MHz).

—---- PROCESSING PARAMETERS ----
dec_balance( 0, FALSE )
sexp( 0.2[Hz], 0.0[s] )
trapezoid( 0[%], O[%], 80[%], 100[%] )
zerofill( 1, TRUE )
££ft( 1, TRUE, TRUE )
machinephase
Oa® @ =
reference( 7.248([ppm], 7.24[ppm] )
thresh( 1.91493[%], 1 )
O Derived from: srg-01-58-6_Proton-1-1.3jdf
O Filename = srg-01-58-6_Proton-1-2.3d
Author delta
Experiment proton. jxp
Sample_Id srg-01-58-6
Solvent CHLOROFORM-D
Actual_Start_Time = 29-DEC-2021 1
Revision_Time 9-AUG-2022 1
Comment single_pulse
Data_Format 1D COMPLEX
Dim_Size 13107
X_Domain Proton
Dim_Title Proton
Dim_Units [ppm]
Dimensions X
Site JNM-ECAS500II
Spectrometer DELTA2_NMR
Field_Strength 11.7473579[T] (500 [MHz])
X_Acq_Duration 1.74587904[s]
X_Domain
X_Freq 500.15991521 [MHz]
N X Offset 5.0[ppm]
o X_Points 16384
3 S X_Prescans 1
;'i X_Resolution 0.57277737 [Hz]
X_Sweep 9.38438438 [kHz]
X_Sweep_Clipped = 7.50750751 [kHz]
Irr_Domain Proton
Irr_Freq 500.15991521 [MHz]
| Irr Offset 5.0[ppm]
HE ] Proton
115 500.15991521 [MHz]
I 5.0([ppm]
© o~ o © = FALSE
g = 2 g 64
L] <} < oo g — e o ° © Total_Scans 64
=y == S 4- g2 &4 4
A T R I i/l JES /] Relaxation Delay s(s]
© Recvr_Gain 34
"-:) Temp_Get 19[dcC]
< X_90_Width 7.68[us]
-g L.—L X_Acq_Time 1.74587904[s]
El S 45 [deg]
=2 3.2[dB]
T T T T T T T T T T T 3.84[us]
8.0 7.0 6.0 5.0 .0 3.0 2.0 1.0 0 off
Off
L 1 /| [ ) I ] L [ m FALSE
R 1(s]
— o — o = SwUvT AL L~ R e I I AT sl ol o) WO T Qo a =3 Repetition Time 6.74587904[s]
=2Ez2s S§4F 88 €% 22l Y s enE 22838 =992 2 g
SE=ZZE 83 EE 834 SILELL s 88E EEREERTE SxdAT R 3 3
[ R R R B R E R R R FAIF LS T A e e S 3
X : parts per Million : Proton
13C {'H} NMR S
pectrum of 10Aa (CDCls, 100 MHz)
y .
—---- PROCESSING PARAMETERS ----
sexp( 2.0[Hz], 0.0[s] )
trapezoid( 0[%], O[%], 80[%], 100[%] )
zerofill( 1, TRUE )
££t( 1, TRUE, TRUE )
machinephase
PPm
reference( 77.10708[ppm], 77 [ppm] )
thresh( 0.14353[%], 1
Derived from: srg-01-58-13C_ Carbon-1-1.jdf
Filename srg-01-58-13C_Carb
Author delta
Experiment carbon. jxp
Sample_Id srg-01-58-13C
Solvent CHLOROFORM-D
Actual_sStart_Time 25-DEC-2021 18:48:
Revision_Time 6-AUG-2022 16:14:
Comment single pulse decou
Data_Format 1D COMPLEX
Dim_Size 26214
X_Domain Carbon13
Dim_Title Carbonl3
Dim Units [ppm]
Dimensions x
Site = JNM-ECZ400S/L1
Spectrometer = JNM-ECZ400S/L1
Field Strength = 9.36627879[T] (400
X_Acq_Duration = 1.03809024[s]
X_Domain 13c
X_Freq 100.27385305 [MHz]
X_Offset 100 [ppm]
X_Points = 32768
X_Prescans 4
X_Resolution 0.96330739[Hz]
X_Swee; 31.56565657 [kHz]
X_Sweep_Clipped 25.25252525[kHz]
Irr_Domain Proton
Irr_Freq 398.78219799 [MHz]
Irr_Offset 5[ppm]
Blanking 5.0[us]
Clipped TRUE
Scans 46539
Total_Scans 46539
— Relaxation_Delay 2(s]
=7 Recvr_Gain 50
% Temp_Get 23.3[dc]
= X_90_Width 9.95[us]
S | l J u I X_Acq_Time 1.03809024(s]
2 " b X_Angle 30[deg]
2 o e b i i X_Atn [dB]
= x_Pulse 3.31666667 [us]
T T T T T T T T T T T T T T T T T T T T T| Irr_Atn Dec 27.227[dB]
190.0 180.0 170.0 160.0 150.0 140.0 130.0 120.0 110.0 100.0 90.0 80.0 70.0 60.0 50.0 40.0 30.0 20.0 10.0 0 Irr Atn Dec_Cal 27.227[dB]
Irr_Atn_Dec_Default_Calc = 27.227[dB]
=N AN AN AN AC T JUA HEE T
Irr_Dec_Bandwidth_Hz 4.7826087 [kHz]
CESREIISIRESY ZEFTS 2 RS T F 2 F238 28 3L g 849 z8 = 3 Irr_Dec Bandwidth_Ppm 1109303459 pem]
TR RXRL [T RR MFT SR SR = S = —gn—= a% wnmng g ax = N ° Irr_Dec Freq 398.78219799 [MHz]
SEC M A ann RN ES S e 8ol oi SSww w wwmem F ST S8 < < Irr_Dec_Merit_Factor 2.2
RS RECRELLY 335 SSS=2T £ & ES8LL g8 K28R I O&F 88 = T —Dec_}
R R R R R IR R R Irr_Decoupling TRUE
X : parts per Million : Carbon13 Irr Noe TRUE
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F NMR Spectrum of 10Aa (CDCls, 377 MHz).
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JEOL : s

---- PROCESSING PARAMETERS ----
sexp( 2.0[Hz], 0.0[s] )

trapezoid( O[%], O[%], 80[%], 100[%] )
zerofill( 1, TRUE )

£ft( 1, TRUE, TRUE )

machinephase

ppm
thresh( 36.88188[%], 27.52365[%] )
phase ( 46.31038, 0, 50[%] )

Derived from: srg-01-59_10-5.jdf

X : parts per Million : 19F

T T
-126.0 -127.0

-127.117

-127.773

T
-128.0

T
-129.0

Field Strength = 9.40145797[T] (400 [MHz])

X_Domain

X_Freq 376.63950723 [MHz]
X_Freq_Flip TRUE

X_Offset -37.663951 [kHz]
X_Points 65536

X_Prescans 4

X_Sweep 90.91818273 [kHz]
Scans =16

Temp_Get

298.0784 [K]
20

Filter_ Factor 2.

Filename srg-01-59_10-6.3df

Author nmrsu

Experiment zgi

Sample_Id Parameter file, TopSpin 4.1.
Solvent CHLOROFORM-D

Revision_Time = 16-MAR-2022 12:03:07
Comment Parameter file, TopSpin 4.1.
Data_Format 1D COMPLEX

Dim_Size 65536

X_Domain 19F

Dim_Title 19F

Dim Units [ppm]

Dimensions

Spectrometer BRUKER_DMX_NMR

"H-'"H ROESY NMR Spectrum of 10Aa (CDCl3, 400 MHz).

O

=
=

O

I
3
L

srg_01_58_roesy 01 10 1 "C:\Users\Yoshigoe Yusuke\Box\Saito\YSG"

X

- v e

T
i .
1 .
i

asr @ e

v

T T T T T

0 F2[ppm]

F1[ppm]




"H NMR Spectrum of 10Ab (CDCls, 500 MHz).

0.8

O-O-O0K500-0O

JEOL : s

---- PROCESSING PARAMETERS —----
dec_balance( 0, FALSE )

sexp( 0.2[Hz], 0.0[s

1

trapezoid( O[%], O[%], 80[%], 100[%] )
)

zerofill( 1, TRUE
££ft( 1, TRUE, TRUE )
machinephase

reference( 7.248([ppm], 7.24[ppm] )

reference( 7.24[ppm]
thresh( 2.62737[%],

, 7.24[ppm] )
1)

Derived from: srg-01-54_Proton-2-1.3df

OO0

Filename
Author

Experiment
Sample_Id

Solvent
Actual_Start_Time
Revision_Time

srg-01-54_Proton-2-2.3jdf

delta

proton. jxp
srg-01-54

CHLOROFORM-D
6-DEC-2021 10:32:
9-AUG-2022 11:1

1ls
6.74587904[s]

~
| Comment single_pulse
b Data_Format 1D COMPLEX
3 Dim_Size 13107
] X_Domain Proton
o 4 Dim_Title Proton
< S Dim _Units [ppm]
] Dimensions x
Bl Site JNM-ECAS500II
4 Spectrometer DELTA2_NMR
w ]
=7 3 Field Strength 11.7473579[T] (500 [MHz])
] X_Acq Duration 1.74587904([s]
] X_Domain
1 X _Freq 500.15991521 [MHz]
< 3 X_Offset 5.0 [ppm]
=3 X_Points 16384
3 X_Prescans 1
9 X_Resolution 0.57277737 [Hz]
1 X_Sweep 9.38438438 [kHz]
9 X_Sweep_Clipped 7.50750751 [kHz]
1 = <
= Irr_Domain Proton
] Irr_Freq 500.15991521 [MHz]
] Irr_Offset = 5.0[ppm]
3 i i Proton
N E o 500.15991521 [MHz]
1 S 5.0 [ppm]
<9 e FALSE
] 64
] Total_ Scans 64
Relaxation_Delay 5[s]
© Recvr_Gain 32
1 Temp_Get 21.7[dc]
s X_90_Width 7.68[us]
= i 1.74587904[s]
=3 45[deg]
< = 3.2[dB]
T T T T T T T T T T T 3.84[us]
8.0 7.0 6.0 5.0 4.0 3.0 2.0 0 gg
‘\ wl\ H%H g \y \\ %yﬂ\ \‘\ /K /»\\ / (UL} \HHHI ‘ ‘ FALSE
[s]
=] =
= S
=] =

A

6.632 —
6.407
6.269

= Twmeoa o = MRS D =xRO QATRAND REC D
R R b} CETFAISS S cBE 2973 2ESFS
=3 S@aaad & I TETIITLIT A S REC eannn T RS
L I S S L L) ) FLILSFLSLS T T ieded  caicoaa ————

X : parts per Million : Proton

13C {"H} NMR Spectrum of 10Ab (CDClIs, 100 MHz).

02 03 04 05 06 0.7 0.8 09

0.1

(thousandths)

_—\ |
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9.205

© oo
2z 3
aF R
o s

56.765

= Pl
A n

=
b 3 pajsins)
X : parts per Million : Carbon13

TR a

153.460
152701
146.274

&
el

T T T T T T T
190.0 180.0 170.0 160.0 150.0 140.0 130.0 1

2%\ (] \I

I
% S
“
o

138.166

127.157
126.235

=
o
a

34
=}
=3

92736 — 2

o
R
8

e
=

106,176 — <
102823 — 3

T T T T
70.0 60.0 50.0 40.0

744737

66,0197

66.577 ~—
55.932 ——

o

537237
44193 ——
40.350
34432
29.936
26.891
26.123
16.631 —
-4.638

Field_Strength
X_Acq_Duration
X_Domain

X_Freq

X_offset
X_Points
X_Prescans
X_Resolution
X_Sweep
X_Sweep_Clipped
Irr_Domain

Blanking
Clipped
Scans
Total_Scans

Relaxation_Delay
Recvr_Gain

Temp_Get

X_90_Width

X_Acq_Time

X_Angle

X_Atn

X_Pulse

Irr_Atn_Dec
Irr_Atn_Dec_Calc
Irr_Atn_Dec_Default Calc
Irr_Atn_Noe
Irr_Dec_Bandwidth_Hz
Irr_Dec_Bandwidth_Ppm
Irr Dec_Freq
Irr_Dec_Merit_Factor
Irr Decoupling

Irr Noe

A
BE JEOL
o
!
N4
A ---- PROCESSING PARAMETERS ----
— 1 sexp( 2.0[Hz], 0.0[s] )
~ trapezoid( 0[%], O[%], 80[%], 100[%] )
zerofill( 1, TRUE
<3 ££t( 1, TRUE, TRUE )
i machinephase
o ppm
= reference( 77.11668[ppm], 77[ppm] )
- thresh( 0.29277[%]1, 1 )
=)
= Derived from: srg-01-54-13C-last Carbon-1-1.j
=3
et
— Filename srg-01-54-13C-last
“ Author delta
B Experiment = carbon. jxp
i Sample_Id srg-01-54-13C-last
-« Solvent CHLOROFORM-D
—3 Actual_Start_Time 11-DEC-2021 20:49:
3 Revision_Time = 6-AUG-2022 18:15:
)
— Comment. single pulse decou
Data_Format 1D COMPLEX
o Dim Size 26214
X_Domain Carbon13
— _Title Carbon13
— Dim_Units [ppm]
Dimensions x
< site JNM-ECZ400S/L1
— Spectrometer JNM-ECZ400S/L1

9.36627879[T] (400
1.03809024([s]

13c

100.27385305 [MHz]
100 [ppm]

32768

4
0.96330739 [Hz]
31.56565657 [kHz]
25.25252525 [kHz]
Proton
398.78219799 [MHz]

"
N
w

3.31666667 [us]
27.227[dB]
27.227[dB]

4.7826087 [kHz]
11.99303459 [ppm]
398.78219799 [MHz]

TRUE
TRUE
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F NMR Spectrum of 10Ab (CDCls, 377 MHz).
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JEOL : s

---- PROCESSING PARAMETERS —----
sexp( 2.0[Hz], 0.0[s]

trapezoid( O[%], O[%], 80[%], 100[%] )
zerofill( 1, TRUE )

££t( 1, TRUE, TRUE )

machinephase

ppm
thresh( 57.99146[%], 1 )
phase( 40.71631, 0, 50[%] )

Derived from: srg-01-54_10-4.3df

X : parts per Million : 19F

—— T T
-126.0 -127.0

-127.073

-127.839

Filename = srg-01-54_10-5.3df

Author = nmrsu

Experiment = zgig

Sample_Id = Parameter file, TopSpin 4.1.
Solvent = CHLOROFORM-D

Revision_Time 16-MAR-2022 11:48:40

Comment = Parameter file, TopSpin 4.1.
Data_Format = 1D COMPLEX

Dim_Size = 65536

X_Domain = 19F

Dim_Title = 19F

Dim_Units = [ppm]

Dimensions =x

Spectrometer = BRUKER_DMX_ NMR

Field Strength = 9.40145797[T] (400 [MHz])
i 1

X_Domain =

X_Freq = 376.63950723 [MHz]
X_Freq_Flip TRUE

X_offset -37.663951 [kHz]
X_Points 65536

X_Prescans =4

X_Sweep = 90.91818273 [kHz]
scans =16

Temp_Get

298.0736[K]
o

Filter Factor 22
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"H NMR Spectrum of 10Ad (CDClz, 500 MHz).

dEDLO

—---- PROCESSING PARAMETERS ----
dc_balance( 0, FALSE )
sexp( 0.2[Hz], 0.0[s] )

OO0

O-O-0KE-O-CO

OO0

zerofill( 1, TRUE

O O . trapezoid( 0[%], O[%], 80[%], 100[%] )
)

££t( 1, TRUE, TRUE )

machinephase
ppm

reference( 7.248[ppm], 7.24[ppm] )
thresh( 1.28129[%],

Derived from: srg-

01-70-new_Proton-1-1.jdf

64.13

Filename
Author

Experiment
Sample_Id

Solvent
Actual_Start_Time
Revision_Time

Comment
Data_Format
Dim_Size
X_Domain

Dim Title
Dim_Units
Dimensions
site
Spectrometer

Field_Strength
X_Acq_Duration
X_Domain
X_Freq
X_Offset
X_Points
X_Prescans
X_Resolution
X_Swee

X_ sweep Clxppad

srg-01-70-new_Proton-1-2.

delta

proton. jxp

srg-01-70-new

CHLOROFORM-D

10-MAY-2022 12:28:11
9-AUG-2022 11:56:27

single_pulse
1D COMPLEX
13107

Proton
Proton

[ppm]

X

= JNM-ECA500II
= DELTA2_NMR

11.7473579([T] (500 [MHz])
1.74587904[s]

1H

500.15991521 [MHz]
5.0[ppm]

16384

1
0.57277737 [Hz]

= 9.38438438 [kHz]
7.50750751 [kHz]

Irr_Do Proton
Irr_Freq 500.15991521 [MHz
Irr_Offset 5.0 [ppm]
Tri_Domain Proton
Tri_Fre 500.15991521 [MHz
Tri_Offset 5.0 [ppm
Clipped FALSE
© Scans 42
< - Total_Scans 42
- S
© Relaxation_Delay 5(s]
I3 Recvr_Gain 28
] Temp_Get = 23.4[dc]
s X_90_Width 7.68[us]
2 X_Acq_Time 1.74587904[s]
=1 X_Angle 45[deg]
< X_Atn 3.2[dB]
T X_Pulse 3.84[us]
0 0 Irr_Mode Off
i i Tri_Mode Off
(N I IEI U Dante_presat FALSE
Initial Wait s
Qe —wo® TS T O 00l oaToAaTA COoOFT T =0 D © Repetition Time 6.74587904[s]
ne TSR CanmmS8% I AFe ZSP@ae BaFas o a &
®& xaa NELEET S S xexx cehiinsY xxaIIAa S =
IRV FFFFFF S F e RN R R R e R S
13C {"H} NMR Spect
pectrum of 10Ad (CDCls, 100 MHz)
’
v
o
S JEOL
i
]
i
- ---- PROCESSING PARAMETERS ----
o~ sexp( 2.0[Hz], 0.0[s]
trapezoid( O[%], O[%], 80[%], 100[%]
— zerofill( 1, TRUE
i ££t( 1, TRUE, TRUE
- machinephase
= ppm
thresh( 0.2941[%], 1 )
)
=
=
© Filename = srg-01-70-13C-fina
- Author = delta
Experiment carbon. jxp
v sample_Id srg-01-70-13C-fina
— solvent CHLOROFORM-D
- Actual_Start_Time 14-MAY-2022 20:47:
= Revision_Time 6-AUG-2022 18:42:
Comment single pulse decou
Data_Format 1D COMPLEX
Dim_Size 26214
N X_Domain carbonl3
— Dim_Title Carbon13
—_ Dim Units [ppm]
= Dimensions x
site JNM-ECZ400S/L1
= Spectrometer JINM-ECZ400S/L1
o~ Field Strength 9.36627879[T] (400
3 X_Acq Duration 1.03809024([s]
X_Domain
© X_Freq 100.27385305 [MHz
= X_offset 100 [ppm]
X_Points 32768
= X Prescans a
< X_Resolution 0.96330739 [Hz]
< X_Sweep 31.56565657 [kHz]
= X_Sweep_Clipped 25.25252525 [kHz]
Irr_Dom Proton
v Irr_Fr o 398.78219799 [MHz]
= Irr_Offset 5[ppm]
Blanking 5.0[us]
= Clipped FALSE
= cans = 44008
e Total_Scans = 44008
=
—_ Relaxation_Delay 2(s]
Zza Recvr_Gai 50
= o
= Temp_Get 22.9[dC
s X_90_Width 9.95[us]
g = X Acq_Time 103809024 (5]
2 X_angle 30[deg]
£ o | " x_atn ar
=<7 . X_Pulse 3.31666667 [us]
R e e e MR S o oo T “ T T T T T T T T T T T T T T Irr_Atn_Dec 27.227(
190.0 180.0 170.0 160.0 150 0 140 0 13 120 0 110.0 100 0 90.0 80.0 70.0 60.0 50.0 40.0 30.0 20.0 10.0 0 Irz_Atn Dec Calc 27.227[dB]
Irr_Atn Dec_Default_Calc = 27.227[dB]
=)\ | A "”“\”‘ A A A A T N R AN
Irr_Dec_Bandwidth_Hz 4.7826087 [kHz
FomecAaNS o o &n e~ o “ G e = — M Mo o o Trr_Dec_Bandwidth Ppm = 11.99303459 [ppm]
828885852 3 288 & &85 g & ZzEz gE &g 5g €239 % & |iirpecrreq 355775219795 tma1
FEEEARERE ¥ E¥EZ & =222 5¢ S =TT €8 "3 IE FaASSE = h Irr Dec Merit Factor 2.2
fajajR iyl o & 22n 9 552 S8 Irr_Decoupling TRUE
X : parts per Million : Carbonl3 Irr Noe TRUE

S8&3



F NMR Spectrum of 10Ad (CDCls, 377 MHz).

(Millions)
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JEOL : 5

---- PROCESSING PARAMETERS ----
sexp( 2.0[Hz], 0.0[s] )

trapezoid( O[%], O[%], 80[%], 100[%] )
zerofill( 1, TRUE )

££t( 1, TRUE, TRUE )

machinephase

Ppm

Derived from: srg 01 70 10-3.3jdf

X : parts per Million : 19F

-127.846

Filename srg_01_70_10-4.3df
Author nmrsu
Experiment = zgig
Sample_Id = Parameter file, TopSpin 4.1.
Solvent CHLOROFORM-D
Revision Time = 12-JUN-2022 14:35:22
Comment = Parameter file, TopSpin 4.1.
= 1D COMPLEX
= 65536
= 19F
= 19F
= Ippm]
=x

Spectrometer

Field Strength
X_Domain
X_Freq

X_Freq Flip =

9.40145797[T] (400 [MHz])

19F
376.63950723 [MHz]

-37.663951 [kHz]
65536

4
90.91818273 [kHz]
32

Temp_Get = 298.0269[K]
Filter Factor = 220
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"H NMR Spectrum of 11a (CDCls, 500 MHz).

abundance
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JEOL 5

---- PROCESSING PARAMETERS ----
dc_balance( 0, FALSE )

sexp( 0.2[Hz], 0.0[s]

trapezoid( O[%], O[%], 80[%], 100[%] )
zerofill( 1, TRUE )

£ft( 1, TRUE, TRUE )

machinephase

ppm
reference( 7.24686[ppm], 7.24[ppm] )
thresh( 5.02258[%], )

Derived from: srg-01-58-axis-dimer-1lh_Proton-

N
7

Filename srg-01-58-axis-dimer-1h_P
Author delta

Experiment proton. jxp

sample_TId srg-01-58-axis-dimer-1h
Solvent CHLOROFORM-D

10-JAN-2022 11:03:19
9-AUG-2022 14:14:42

Actual_Start_Time
Revision_Time

Comment single_pulse
Data_Format 1D COMPLEX
Dim_Size 13107
X_Domain Proton
Dim_Title Proton
Dim_Units [ppm]

JNM-ECAS00IT
Spectrometer DELTA2_NMR
Field_Strength
X_Acq_Duration
X_Domain
X_Freq
X_Offset
X_Points

11.7473579[T] (500 [MHz])
1.74587904[s]
1H

500.15991521 [MHz]
5.0[ppm]
16384

1
0.57277737 [Hz]
9.38438438 [kHz]

X_Sweep_Clipped 7.50750751 [kHz]

Irr_Domain Proton
Irr_Freq 500.15991521 [MHz]
Irr_Offset 5.0[ppm]
Proton

] 500.15991521 [MHz]
Tri_Offset 5.0[ppm]
Clipped FALSE
Scans 32
Total_Scans 32
Relaxation_Delay 51s]
Recvr_Gain 38
Temp_Get

X_Angle 45[deg]
X_Atn 3.2[aB]
X_pulse 3.84[us]
Irr_Mode Off
Tri_Mode Off
Dante_Presat FALSE

. 1[s]
Repetition Time = 6.74587904([s]

aECc o= 9o m® Tz o
2o x2xnTaE =3I
AIIIIAdaSE ==
I S SO S RO <+ < <
X : parts per Million : Proton
13C {'H} NMR S
pectrum of 11a (CDCls, 100 MHz)
, .
—--- PROCESSING PARAMETERS ----
sexp( 2.0[Hz], 0.0[s]
trapezoid( O([%], O[%], 80[%], 100[%] )
zerofill( 1, TRUE )
££t( 1, TRUE, TRUE )
machinephase
ppm
reference( 77.09747[ppm], 77[ppm] )
thresh( 0.34231[%], 0.49547[%] )
Derived from: srg-0l-58-axis-dimer-13C_Carbon
Filename srg-01-58-axis-dim
Author delta
Experiment carbon. jxp
Sample_Id srg-01-58-axis-dim
Solvent CHLOROFORM-D
Actual_Start_Time 6-JAN-2022 20:39:
Revision_Time = 6-AUG-2022 20:21:
Comment single pulse decou
Data_ Format 1D COMPLEX
Dim_Size 26214
X_Domain Carbon13
Dim_Title Carbon13
Dim _Units [ppm]
Dimensions X
Site JNM-ECZ400S/L1
Spectrometer = JNM-ECZ400S/L1
Field Strength 9.36627879[T] (400
X_Acq_Duration 1.03809024([s]
X_Domain C
X_Freq 100.27385305[MHz]
X_Offset 100 [ppm]
X_Points 32768
X_Prescans 4
X_Resolution 0.96330739 [Hz]
X_Sweep = 31.56565657 [kHz]
X_Sweep_Clipped 25.25252525 [kHz]
Irr_Domain Proton
Irr_Freq 398.78219799 [MHz]
Irr_Offset 5[ppm]
Blanking 5.0[us]
Clipped TRUE
Scans 15532
] Total_Scans 15532
—_ Relaxation_Delay = 2[s]
2 Recvr_Gain 50
5 1 Temp_Ge: 22.5[dC]
£ 3 X_90_Width 9.95[us]
S E X_Acq_Time 1.03809024[s]
£ =1 Anvortspat NN s Te 30deq)
= E X_Atn 4[dB]
= El X_Pulse 3.31666667 [us]
L e e L L e L B e w1 R 2 D ST 27.227[dB]
190.0 180.0 170.0 160.0 150.0 140.0 130.0 120.0 110.0 100.0 90.0 80.0 70.0 60.0 50.0 40.0 30.0 200 10.0 (| Irx_Atn_Dec_Calc 27.227[dB]
| | Irr_Atn_Dec_Default Calc = 27.227[dB]
N AN A [/ N ARVAN o
Irr_Dec_Bandwidth_Hz 4.7826087 [kHz]
X—S - SoXAULVIMO =] =+ o Ta == Irr_Dec_Bandwidth_Ppm 11.99303459 [ppm]
gREEzZ8c 23ZREE2E 82 § 5 3¥84s 1r: bec_rreq 39670219755 (Miz]
S e R m i 88 SIS SIS S S s v ¥ oS S8 Irr_Dec_Merit_Factor 2.2
MRARSTLER s88==2=2=22 2o a I ERF 88&S& Do et
Loz Sz zZ=Z=== Irr_Decoupling TRUE
X : parts per Million : Carbon13 Irr_Noe = TRUE




F NMR Spectrum of 11a (CDCls, 377 MHz).

(Millions)

1.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0 9.0 10.011.012.013.014.015.016.017.018.019.020.021.022.023.024.025.026.027.0)

JEOL : 5

---- PROCESSING PARAMETERS ----
sexp( 2.0[Hz], 0.0[s] )

trapezoid( O[%], O[%], 80[%], 100[%] )
zerofill( 1, TRUE )

££t( 1, TRUE, TRUE )

machinephase

ppm
thresh( 65.61398[%], 1 )
phase( 27.75034, 0, 50[%] )

Derived from: srg-0l-58-axis-dimer 10-4.3df

0

X : parts per Million : 19F

T
-126.0

T
-127.0

-126.852

T
-128.0

T
-129.0

Filename srg-01-58-axis-dimer_10-5.3d
Author nmrsu

Experiment zgig

Sample_Id Parameter file, TopSpin 4.1.
Solvent CHLOROFORM-D

Revision_Time 16-MAR-2022 12:48:47

Comment.

Parameter file, TopSpin 4.1.
MPLEX

= 65536

Spectrometer

9.40145797[T] (400 [MHz])

Field_Strength
n 19F

X_Freq = 376.63950723 [MHz]
X_Freq Flip TRUE

X_offset -37.663951 [kHz]
X_Points = 65536

X_Prescans 4

X_Sweep 90.91818273 [kHz]
Scans = 32

Temp_G

298.0255[K]
220
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"H NMR Spectrum of 11b (CDCls, 500 MHz).

abundance

0 010203040506070809101.1121314151.6171.819202.122232425262.7282930

2407

3218

10.12

JEOL : s

---- PROCESSING PARAMETERS ----
dc_balance( 0, FALSE )

sexp( 0.2[Hz], 0.0[s] )

trapezoid( 0[%], O[%], 80[%], 100[%] )
zerofill( 1, TRUE

££t( 1, TRUE, TRUE )

machinephase

ppm
reference( 7.248[ppm], 7.24[ppm] )
thresh( 3.62012([%], 1)

Derived from: srg-0l54-axis-dimer finaaal Pro

- -
< =
~ <
T T T T T T T T
8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0
%%%\ /\ /‘\ //)\ // N \mm
Chmecembesme Lo A A N
CERCEERSRIR sog Zes¥oszgnyssagsesecse
arIEondadas I3 SS 848833 zrzrzEniiraoan

Filename = srg-0154-axis-dimer finaa
Author delta

Experiment proton. jx]

sample_Id srg-0154-axis-dimer finaa
Solvent CHLOROFORM-D

Actual_Start_Time

23-JAN-2022 16:34:25
Revision_Time 8

9-AUG-2022 14:4

Comment single_pulse
Data_Format 1D COMPLEX
Dim_Size 131
X_Domain Proton
Dim Title Proton
Dim Units = [ppm]
Dimensions X

JNM-ECA500II
Spectrometer DELTA2_NMR
Field Strength = 11.7473579[T] (500[MHz])
X_Acq_Duration 1.74587904[s]
X _Domain 1H
X_Freq 500.15991521 [MHz]
X_Offset 5.0[ppm]
X_Points 16384
X_Prescans 1
X_Resolution 0.57277737 [Hz]
X_Sweep 9.38438438 [kHz]
X_Sweep_Clipped 7.50750751 [kHz]
Irr_Domain Proton
Irr_Freq 500.15991521 [MHz]
Irr Offset 5.0 [ppm]

i Proton
500.15991521 [MHz]
5.0[ppm]

FALSE
32
Total_Scans 32

Relaxation_Delay
Recvr_Gain
Temp_Get
X_90_Width
X_Acq_Time

Repetition Time

6.74587904[s]

(thousandths)

ool

JEOL : ;

---- PROCESSING PARAMETERS
sexp( 2.0[Hz],
trapezoid( 0[%],
zerofill( 1, TRUE
£££( 1, TRUE, TRUE )
machinephase

o[s] )
0[%], 80[%], 100[%] )

ppm
thresh( 0.30951[%], 1 )

Derived from: srg-0l-54-axis-dimer-13C_Carbon

L e
190.0 180.0 170.0

L B e L e e L e S e s I L e
160.0 150.0 140.0 130.0 120.0 110.0 100.0 90.0 80.0 70.0 60.0 500 40.0 30.0 20.0

7

156.62

5

"
5
hal

X : parts per Million : Carbon13

ANA N A

=N
3
N
<

154.065

53
146.274
138.435
138.205
129.549
126.821
116.686

oo
S8
M
s S

115.417

)
=
a

154.133

<=
=
=

79.757 ——

74800 ~_

74214

55.980 ——

=N

NS = —oa
—2YLESEF =
AT =T
TS LRSS
ITFSIAaSAA

T
10

.0

Filename srg-01-54-axis-dim
Author = delta

Experiment carbon. jxp
Sample_Id srg-01-54-axis-dim
Solvent CHLOROFORM-D

18-JAN-2022 20:24:
6-AUG-2022 21:55:

Actual_Start_Time
Revision_Time

single pulse decou
1D COMPLEX

Dim_Size 26214

X_Domain Carbonl3
Dim_Title Carbonl3
Dim_Units [ppm]
Dimensions x

Site JNM-ECZ400S/L1
Spectrometer JNM-ECZ400S/L1

Field Strength = 9.36627879[T] (400

X_Acq_Duration 1.03809024[s]
X_Domain 13c

X_Freq = 100.27385305 [MHz]
X_offset 100 [ppm]

X_Points 32768

a
0.96330739[Hz]

31.56565657 [kHz]
25.25252525 [kHz]

X_Resolution
X_Sweep
X_Sweep_Clipped -

Irr_Domain Proton

Irr_Fre 398.78219799 [MHz]
Irr_Offset = 5(ppm]
Blanking 5.0[us]
Clipped FALSE

Scans 16161

Total Scans 16161
Relaxation_Delay 2(s]
Recvr_Gain 50

Temp_Get 23.3[dc]
X_90_Width 9.95[us]
X_Acq_Time 1.03809024[s]
X_Angle 30[deg]

X_Atn 4[4ae]

X_Pulse 3.31666667 [us]
Irr_Atn_Dec 27.227[dB]
Irr_Atn_Dec_Calc 27.227[dB]
Irr_Atn_Dec_Default Calc = 27.227[dB]
Irr_Atn_Noe 27.227[dB

Irr_Dec_Bandwidth_Hz
Irr_Dec_Bandwidth_Ppm
Irr_Dec_Freq

Irr_Decoupling
Irr_Noe

4.7826087 [kHz]
11.99303459 [ppm]
= 398.78219799 [MHz]
2.2

TRUE

TRUE
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F NMR Spectrum of 11b (CDCls3, 377 MHz).

(Millions)

<
S

<
=N

7.0

6.0

<
<

3.0

=

JEOL : 5

---- PROCESSING PARAMETERS ----
sexp( 2.0[Hz], 0.0[s] )

trapezoid( O[], O[%], 80[%], 100[%] )
zerofill( 1, TRUE )

£ft( 1, TRUE, TRUE )

machinephase

ppm
thresh( 27.30328[%], 1 )
phase( 33.09089, 0, 50([%] )

Derived from: srg-01-54-axis dimer_10-4.3jdf

X : parts per Million : 19F

Filename srg-01-54-axis dimer_10-5.3d
Author nmrsu

Experiment zgi

Sample_Id Parameter file, TopSpin 4.1.
Solvent CHLOROFORM-D

Revision_Time 16-MAR-2022 12:37:43

Comment. Parameter file, TopSpin 4.1.
Data_Format 1D COMPLEX

Dim_Size = 65536

X_Domain 19F

Dim_Title 19F

Dim Units [ppm]

Dimensions X

Spectrometer BRUKER_DMX_NMR

Field Strength = 9.40145797[T] (400 [MHz])
X_Domain
X_Freq

19F
376.63950723 [MHz]
X_Freq Flip T

-37.663951 [kHz]
65536

a
X_Sweep 90.91818273 [kHz]
Scans

Temp_Get

>« 298.0773[K]
Filter_Factor 20

2:

S&8




"H NMR Spectrum of 11d (CDCls, 500 MHz).

= X ® D
] ® &
— O F. ---- PROCESSING PARAMETERS ----
] —_ _ dc_balance( 0, FALSE
© 7 . O O \/\/\/\/\/W\/\O = = O O O . sexp( 0.2[Hz], 0.0[s] )
— O trapezoid( O[%], O[%], 80[%], 100[%] )
] O F F zerofill( 1, TRUE )
1 fft( 1, TRUE, TRUE )
| O machinephase
] S pem
B reference( 7.248([ppm], 7.24[ppm] )
< 7 ‘ reference( 7.24[ppm]l, 7.24[ppm] )
= ‘ - thresh( 4.29182[%], 1 )
s Derived from: srg-01-70-axis dimer Proton-1-1
Filename srg-01-70-axis dimer_Prot
Author delta
bl Experiment proton. jx)
] le_: srg-01-70-axis dimer
— Solvent = CHLOROFORM-D
— Actual_Start_Time = 29-APR-2022 16:43:37
4 Revision_Time 9-AUG-2022 15:07:33
Comment single_pulse
9 Data_Format 1D COMPLEX
] Dim_Size 107
o X_Domain Proton
7 Dim _Title Proton
] Dim_Units [ppm]
b Dimensions x
> JNM-ECA500IT
A Spectrometer DELTA2_NMR
~ 7 Field Strength 11.7473579[T] (500 [MHz])
=7 X_Acq Duration 1.74587904[s]
] , X_Domain 1H
9 & X_Freq 500.15991521 [MHz]
e & X_Offset = 5.0[ppm]
<4 ] X_Points 16384
] 4 X_Prescans 1
“ 7 b X_Resolution 0.57277737 [Hz]
=7 X_Sweep 9.38438438 [kHz]
] X_Sweep_Clipped 7.50750751 [kHz]
3 Irr_Domain Proton
= Irr_Freq 500.15991521 [MHz]
< < Irr_Offset 5.0 [ppm]
1< Proton
. p is 500.15991521 [MHz]
=7 5.0 [ppm]
] S FALSE
4 “w = > 32
! hd = / 2 Total_Scans 32
] Relaxation_Delay 5(s]
o — ecvr_Gain 30
ER=N Temp_Get 23.3[4c]
s ] X_90_Width 7.68[us]
] q U X_Acq_Time 1.74587904(s]
S5 =g s ot e 45[degq]
k=l ] 3.2[dB]
T T T T T T T T T T| X _Puiee = g;‘lus]
Tr_Mode
8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0 “Mode off
L J Dante_Presat FALSE
Initial_Wait 1[s]
C e o= DT noen o P e R A Repetition Time = 6.74587904[s]
SRREZEIYLET LA Sag GS532828 B33 IFI4LEERE
NIITaadadaS3 =4 cnininnn XXX MIIITITaada
Lo el el i i < < Aaadadaaa === —=——=—=
X : parts per Million : Proton

JEOL s

---- PROCESSING PARAMETERS -
sexp( 2.0[Hz], 0.0[s]
trapezoid( O[%], O[%],

)
80[%], 100[%] )

zerofill(
£££( 1, TRUE, TRUE )

machinephase

ppm

Filename srg-01-70-ad-13C_C
Author delta

Experiment carbon. jxp
Sample_Td = srg-01-70-ad-13C
Solvent = CHLOROFORM-D

29-APR-2022 19:1
6-AUG-2022 23:06:

]
)
<
b
n
B
5

I
"
I
°
]

single pulse decou

1.1

1D COMPLEX

Dim_Size 26214
X_Domain Carbon13
=3 Dim_Title = Carbonl3
— Dim_Units = [ppm]
Dimensions =x
e} Site = JNM-ECZ400S/L1
= Spectrometer = JNM-ECZ400S/L1
< Field Strength 9.36627879[T] (400
< X_Acq_Duration 1.03809024([s]
] X_Domain
=7 X_Freq 100.27385305 [MHz]
< X_Offset 100 [ppm]
] X_Points = 32768
e X_Prescans =4
<9 X_Resolution 0.96330739 [Hz]
g X_Sweep 31.56565657 [kHz]
v g X_Sweep_Clipped 25.25252525 [kHz]
4 Irr_Domain Proton
1 Irr_Freq 398.78219799 [MHz]
=1 Irr_Offset 5 [ppm]
< Blanking 5.0[us]
] Clipped = FALSE
«] Scans = 17497
S Total_Scans = 17497
P | Relaxation_Delay = 2[s]
2= Recvr_Gain = 50
= ] Temp_Get = 24.2[dc]
s =4 90_Width = 9.95[us]
TS X_Acq_Time = 1.03809024[s]
2 ] ll JJ X_Angle = 30[deg]
= 3 oy " o b X_Atn = dB]
= 7] al o l ’ - X_Pulse = 3.31666667 [us]
L e T L o L L e L L o L o B N T T T T[T | Irr_Atn_De = 27.227[dB]
190.0 180.0 170.0 160.0 150.0 140.0 130.0 120.0 110.0 100.0 90. 0, 0 Irr_Atn Dec_Calc 27.227[dB]
Irr_Atn_Dec_Default_Calc = 27.227[dB]
NN AN A I R, : i
Irr_Dec_Bandwidth_Hz 4.7826087 [kHz]
QN - T FTD XL =m0 OO N S ow =N N MOV E S — o g % |Irr Dec Bandwidth Ppm 11.99303459 [ppm]
225228 88 “z8E2888 ggs B G2 9928285355885 | rerpecrren 39676219799 (z]
SO ST L€ BB S EE S S e s TS ISR AR R E S & | Irr_Dec Merit Factor 2.2
EERISTE B a8S88==2=2=2 NS bt IF SIS SLESE= —Dec Merit |
. pagajalinc i g S Qg9 =Z=== Irr_Decoupling = TRUE
X : parts per Million : Carbon13 Irr_Noe = TRUE
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F NMR Spectrum of 11d (CDCls, 377 MHz).

(Millions)

180 200 220 240 260 280 300 320

60 80 100 120 140 160

40

20

JEOL : s

~ PROCESSING PARAMETERS ———-—
sexp( 2.0[Hz], 0.0[s] )

trapezoid( O[%], O[%], 80[%1, 100[%] )
zerofill( 1, TRUE )

£ft( 1, TRUE, TRUE )

machinephase

PPm

Derived from: srg_Ol_70_AD_20-2.3jdf

X : parts per Million : 19F

T
-126.0

T
-127.0

-127.010

T
-128.0

T
-129.0

Filename srg_01_70_AD_20-3.3df
Author = nmrsu

Experiment zgig

Sample_Id Parameter file, TopSpin 4.1.
Solvent = CHLOROFORM-D

Revision_Time 12-JUN-2022 14:28:14
Comment Parameter file, TopSpin 4.1.

1D COMPLEX

19F
19F
[ppm]
Spectrometer BRUKER_DMX_NMR
Field Strength = 9.40145797([T] (400 [MHz])
X_Domain 19F
X_Freq = 376.63950723 [MHz]
X_Freq Flip TRU
x_offset -37.663951 [kHz]
X_Points 65536
X_Prescans a
X_Swee: 90.91818273 [kHz]
ns 32

Temp_Get

293.027[K]
Filter Factor 220
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HRMS Spectrum of 10Ac.

Compound ID: SRG-01-35 100 SREO1%5
920
80
70
60
50
40
30
20
10
0 T
2000 3,005
C211H217F4N207Si+
Calculated 2994.6386
o g Found 2994.6340
-1.5 ppm
HRMS Spectrum of 10Bc.
Compound ID: SRG-01-61 100 | SReorer
90 |
o "
¢ " H |
® 50 H I 1(‘} |
OO 4 ol ‘J‘\ it
Y =
? YU UL
3,020 3,025 3,030 3,035
C213H221F4N207Si+
Calculated 3022.6699
Found 3022.6685
. -0.46 ppm

S91



HRMS Spectrum of 10Cc.

Co pound ID: SRG-01-15

SRG-01-15

2000

1000

HRMS Spectrum of 10Dc.

Compound ID: SRG-01-20

6000

4000

2000

100
90 ﬂ
80 [
70 1 ﬂ
60 |
50 JL t
40 ‘
30 /\ )\ ’\ .
20 \ \
3 WA
3,050 3,055 3,060
Ca15H225F 4N, O,Si™
Calculated 3050.7012
Found 3050.6921
g -3.0 ppm
SRG-01-20
r\ |
J‘ \ ) \ J) \ \ J) (\ ;f\\ ﬂ“““‘ A\
3, 1‘45 &, 1‘50 & 1‘55 & ‘{60
Caa3H2p5F 4N, O,Si*
Calculated 3146.7012
Found 3146.7027
§ 0.48 ppm
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HRMS Spectrum of 18.

90
80
70
60
50
40
30
20

Compound ID: SRG-01-42 % 100
e

6000 4

56.5533

4000

2000

IO

SRG-01-42

2,é55 2,860 2,8‘65

C203H203 I:4NZO7+

Calculated
Found

2850 2852 2854 2856 2858 2860 2862

HRMS Spectrum of 19.

Compound ID: SRG-01-48

4000

3000

3132.7286

2000

1000 w

2864 2866 2868 2870
miz

SRG-01-48

100

2856.5521
2856.5533

0.42 ppm

2,8‘70

135 3,140

3,145

C219H231F4N207Si2+

Calculated
Found

1.1 ppm

3132.7251
3132.7286

3128 ' 3130 R ' 3134 T a3
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HRMS Spectrum of 10Aa.

Compound ID: SRG-01-58 . SRG-01-58
90
4 ) 2 80 \ ﬂ
QfN N~ » 70 1
R ot — F o N
71N ° — — O_<\ } O 50 ]
o§>Ro o o/ FO O O . 40 J /‘\ ’ {
3000'IZBS O % J {
=30 0 = / | / A
O ° J VRAVAVAVAWIW
02,7‘40 2,745 2,750 2,755
Cio3H181F4N,0,Si*
Calculated 2742.3569
20001 Found 2742.3562
N -0.26 ppm
HRMS Spectrum of 10Ab.
Compound ID: SRG-01-54 - SRC-01-54
7 N 90
= =N—IN= 80
< C) Q. 70 | ‘
2 o _ O 60
== 2
| 3l
TBS—= @ 30
&0 o /\ \ }\ iI"
12 / w) J |/ h} 4“\ A\
#0007 2.é25 2,830 2,635 2,640
Ci99H193F4N,0,Si*
Calculated 2826.4508
0 Found 2826.4497
: -0.39 ppm
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HRMS Spectrum of 10Ad.

Compound ID: SRG-01-70 100 q SRe0rTo
90
10
R o, f 60 I
Pl o sooo 3| l
Q 40 \
TBS & - ‘ \ J‘ H [
20 {
.
3 0 R 3,225 3,230
Cp27H249F 4N, 0551
Calculated 3218.8890
Found 3218.8854
§ -1.1 ppm

m/z
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