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General Methods

All reactions were carried out under a nitrogen atmosphere. All commercial reagents and
anhydrous solvents were used without additional purification. Nuclear magnetic resonance
(NMR) spectra were acquired on a Bruker BioSpin GmbG operating at 400 and 100 MHz for 'H
and "C, respectively, and are referenced internally according to residual solvent signals. NMR
data were processed using MNova software and recorded as follows: 'H-NMR - chemical shift (3,
ppm), multiplicity (s, singlet; d, doublet; t, triplet; q, quartet; m, multiplet), coupling constant
(Hz), and integration; *C-NMR — chemical shift (8, ppm). High-resolution mass spectra (HRMS)
were recorded on a Thermo Scientific Orbitrap Q Exact mass spectrometer. Thin-layer
chromatography was performed on EMD TLC Silica gel 60 F254 plates and visualized with UV
light. Reactions were monitored by a Shimadzu LCMS/UV system with LC-30AD solvent pump,
2020 MS, Sil-30AC autosampler, SPD-M30A UV detector, CTO-20A column oven, using a 2-
98% acetonitrile/0.1% formic acid (or 0.001% ammonia) gradient over 2.5 minutes. Flash
column chromatography purifications were done on a Teledyne Isco Combiflash Rf utilizing
Silicycle HP columns using a mobile phase composed of either heptane/isopropyl acetate or
dichloromethane/methanol.

General procedure for the preparation of tosylates

p-Toluenesulfonyl chloride (1.1 equiv) was added to a solution of the substrate (1.0 equiv) in
pyridine (1.0 M) and the reaction was heated at 90°C for 3 h. After cooling the rt, the pyridine
was removed under reduced pressure. The crude residue was dissolved in dichloromethane and
washed with saturated aqueous sodium bicarbonate (3x). The organic layer was dried with
sodium sulfate, concentrated, and the crude residue was purified by flash column chromatography
to give the desired product in sufficient purity (>80% - contaminated with the bis-tosyl product),
which was used directly in the next reaction.

General Procedure 1 — Alkylation of Amino Arenes

Sodium hydride (60% in oil, 1.2 equiv.) was added to a solution of the substrate (1 equiv.) in
DMF (0.4 M) at rt. After 30 min, 3-bromo-2-methyl propene (1.2 equiv.) was added and the
solution was then heated at 70°C. Reaction progress was monitored by LCMS (3-16 h). Once
complete, the reaction was cooled to rt, and water was carefully added to the solution. The
reaction was diluted with isopropyl acetate and additional water. The organic was extracted with
isopropyl acetate (3x). The combined organic layers were washed with brine, dried with sodium
sulfate, concentrated and the crude residue was purified by flash column chromatography.

by NaH, DMF, b

N__NH s N N\)J\

[ 70°C, 3h u
—

" 76% Z B

1
N-(3-bromopyridin-2-yl)-4-methyl-N-(2-methylallyl)benzenesulfonamide (1)— Using General

Procedure 1, purified by flash column chromatography (silica, 10% = 100% isopropyl acetate —
heptane) to give 21.27 g, 55.79 mmol (76%) as a yellowish solid.
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Melting point 113-117 °C

"H NMR (400 MHz, CDCl;) § 8.34 (dd, J = 4.6, 1.7 Hz, 1H), 8.01 (dd, J= 7.9, 1.7 Hz, 1H), 7.70
—7.62 (m, 2H), 7.34 — 7.27 (m, 2H), 7.12 (dd, J = 7.9, 4.6 Hz, 1H), 4.70 — 4.65 (m, 1H), 4.65 —
4.60 (m, 1H), 4.03 (d, /= 0.9 Hz, 2H), 2.44 (s, 3H), 1.81 (t, /= 1.2 Hz, 3H).

“C NMR (101 MHz, CDCl;) & 151.4, 147.1, 143.8, 142.6, 139.6, 135.3, 129.4, 128.6, 124.2,
123.7,115.7, 56.2, 21.6, 20.6.

HRMS (ESI) caled for C¢H3BrN,O,S [M+H]+: 381.0272, found: 381.0257.

B"\JI\

NaH, DMF, HJJ\
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3-bromo-N-(2-methylallyl)pyridin-2-amine (2) — Using General Procedure 1, purified by flash
column chromatography (silica, 50% = 100% isopropyl acetate — heptane) to give 10.25 g, 45.15
mmol (65%) as an orange oil.

'H NMR (400 MHz, CDCLy) 8 8.05 (dd, J = 4.8, 1.6 Hz, 1H), 7.61 (dd, J= 7.7, 1.6 Hz, 1H), 6.45
(dd, J = 7.6, 4.9 Hz, 1H), 5.14 (bs, 1H), 4.94 — 4.89 (m, 1H), 4.89 — 4.83 (m, 1H), 4.06 (dd, J =
6.0, 1.6 Hz, 2H), 1.84 — 1.78 (m, 3H).

BC NMR (101 MHz, CDCl3) § 154.5, 146.8, 142.9, 139.5, 113.4, 110.0, 105.5, 47.0, 20.6.

HRMS (ESI) calcd for CoH,,BrN, [M+H]": 227.0184, found: 227.0173

B’\)J\
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N-(3-bromo-4-methylpyridin-2-yl)-4-methyl-NV-(2-methylallyl)benzenesulfonamide - Using
General Procedure 1, purified by flash column chromatography (silica, 70% isopropyl acetate —
heptane) to give 3.94 g, 9.98 mmol (99%) as a light yellow solid.

Melting point 116-117 °C

"H NMR (400 MHz, CDCl;) § 8.16 (d, J = 4.7 Hz, 1H), 7.67 (d, J = 8.3 Hz, 2H), 7.30 (d, J = 8.1
Hz, 2H), 7.10 (d, /= 4.9 Hz, 1H), 4.69 — 4.65 (m, 1H), 4.65 — 4.60 (m, 1H), 4.02 (s, 2H), 2.49 (s,
3H), 2.44 (s, 3H), 1.82 (t, J= 1.2 Hz, 3H).

C NMR (101 MHz, CDCl;) & 151.7, 150.7, 146.1, 143.7, 139.7, 135.4, 129.3, 128.7, 126.5,
125.4,115.7, 56.4, 23.8, 21.6, 20.7.
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HRMS (ESI) calcd for C,7HBrN,0,S [M+H]": 395.0429, found: 395.0414
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N-(3-bromo-5-methylpyridin-2-yl)-4-methyl-/V-(2-methylallyl)benzenesulfonamide - Using
General Procedure 1, purified by flash column chromatography (silica, 70% isopropyl acetate —
heptane) to give 5.11 g, 13.28 mmol (78%) as a yellowish solid.

Melting point 94-97 °C

"H NMR (400 MHz, CDCl;) § 8.14 (d, J= 2.2 Hz, 1H), 7.82 (d, J= 2.2 Hz, 1H), 7.70 — 7.63 (m,
2H), 7.30 (d, J = 8.0 Hz, 2H), 4.69 — 4.65 (m, 1H), 4.65 — 4.61 (m, 1H), 4.01 (s, 2H), 2.44 (s, 3H),
2.33(s,3H), 1.81 (t,J=1.3 Hz, 3H).

BC NMR (101 MHz, CDCl;) § 148.9, 147.5, 143.7, 142.9, 139.7, 135.4, 134.6, 129.4, 128.6,
123.0, 115.6, 56.1, 21.6, 20.6, 17.6.

HRMS (ESI) caled for C;7HyBrN,0,S [M+H]': 395.0429, found: 395.0410

ar
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N-(3-bromo-6-methylpyridin-2-yl)-4-methyl-/V-(2-methylallyl)benzenesulfonamide - Using
General Procedure 1, purified by flash column chromatography (silica, 70% isopropyl acetate —
heptane) to give 7.50 g, 18.98 mmol (75%) as a white solid.

Melting point 110-114 °C

"H NMR (400 MHz, CDCl;) & 7.84 (d, J = 8.0 Hz, 1H), 7.68 (d, /= 8.1 Hz, 2H), 7.29 (d, J=8.1
Hz, 2H), 6.95 (d, /= 8.0 Hz, 1H), 4.69 — 4.65 (m, 1H), 4.65 —4.61 (m, 1H), 4.01 (s, 2H), 2.45 (s,
3H), 2.36 (s, 3H), 1.79 (s, 3H).

C NMR (101 MHz, CDCls) & 156.6, 150.3, 143.6, 142.5, 139.8, 135.5, 129.11, 128.8, 124.0,
119.9,115.5, 56.2,23.4, 21.6, 20.6.

HRMS (ESI) calcd for C7H»BrN,O,S [M+H]+: 395.0429, found: 395.0413
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N-(3-bromo-5-chloropyridin-2-yl)-4-methyl-/V-(2-methylallyl)benzenesulfonamide - Using
General Procedure 1, purified by flash column chromatography (silica, 70% isopropyl acetate —
heptane) to give 5.52 g, 13.28 mmol (71%) as a yellow solid.

Melting point 100-104 °C

"H NMR (400 MHz, CDCl;) & 8.28 (d, J= 2.4 Hz, 1H), 8.01 (d, J = 2.4 Hz, 1H), 7.68 — 7.60 (m,
2H), 7.31 (d, J= 8.1 Hz, 2H), 4.71 — 4.66 (m, 1H), 4.66 — 4.60 (m, 1H), 3.99 (d, /= 1.0 Hz, 2H),
2.45 (s,3H), 1.79 (t, J= 1.2 Hz, 3H).

“C NMR (101 MHz, CDCl;) & 149.8, 145.9, 144.0, 141.8, 139.3, 135.0, 131.3, 129.5, 128.6,
123.7,116.0, 56.2, 21.6, 20.5.

HRMS (ESI) calcd for CsH,7BrCIN,0,S [M+H]": 414.9882, found: 414.9867

e @
H NaH, DMF,
NS N\)J\ 70°C, 6h
L —e
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N-benzyl-3-bromo-/N-(2-methylallyl)pyridin-2-amine - Using General Procedure 1, purified by
flash column chromatography (silica, 0% = 20% methanol — dichloromethane) to give 0.255 g,
0.804 mmol (41%) as a clear oil.
"H NMR (400 MHz, CDCl;) & 8.21 — 8.15 (m, 1H), 7.81 — 7.75 (m, 1H), 7.41 — 7.15 (m, 5H),
6.77 — 6.68 (m, 1H), 4.93 —4.86 (m, 1H), 4.86 — 4.82 (m, 1H), 4.55 (s, 2H), 3.87 (s, 2H), 1.69 (s,
3H).

C NMR (101 MHz, CDCl3) & 159.32 146.2, 142.5, 142.4, 138.9, 128.2, 128.0, 126.7, 118.2,
112.8,112.6, 56.1, 53.9, 20.7.

HRMS (ESI) caled for Ci¢H sBrN, [M+H]: 317.0653, found: 317.0641

NaH, DMF,
\j\ 70°c 5h
Br

6%

N-(4-bromo-1-(4-chlorobenzyl)-1H-pyrazol-3-yl)-4-methyl-/V-(2-methylallyl)
benzenesulfonamide - Using General Procedure 1, purified by flash column chromatography

S5



(silica, 50% —-> 100% isopropyl acetate — heptane) to give 3.49 g, 7.06 mmol (76%) as a
yellowish solid.

Melting point 112-115 °C

'H NMR (400 MHz, CDCL; 5 7.63 (d, J = 8.2 Hz, 2H), 7.38 — 7.27 (m, 3H), 7.21 (d, J = 8.1 Hz,
2H), 7.05 (d, J = 8.3 Hz, 2H), 5.12 (s, 2H), 4.74 (s, 2H), 4.02 (s, 2H), 2.42 (s, 3H), 1.77 (s, 3H).

C NMR (101 MHz, CDCl;) & 145.9, 143.6, 139.8, 135.6, 134.3, 134.2, 131.0, 129.4, 129.0,
128.9,128.2, 115.1, 94.8, 56.8, 56.2, 21.6, 20.0.

HRMS (ESI) caled for C,;Hy,BrCIN;O,S [M+H]': 494.0304, found: 494.0283

Ts Br \)I\ Ts \)\

NH NaH, DMF, N
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N-(4-bromo-1-methyl-1H-pyrazol-3-yl)-4-methyl-/V-(2-methylallyl)benzenesulfonamide -
Using General Procedure 1, purified by flash column chromatography (silica, 50% —=> 100%
isopropyl acetate — heptane) to give 2.03 g, 5.30 mmol (97%) as a white solid.

Melting point 76-79 °C

'H NMR (400 MHz, CDCl;) § 7.72 (d, J = 8.2 Hz, 2H), 7.35 — 7.24 (m, 3H), 4.80 — 4.77 (m, 1H),
4.76-4.73 (m, 1H), 4.02 (s, 2H), 3.80 (s, 3H), 2.43 (s, 3H), 1.53 (s, 3H).

BC NMR (101 MHz, CDCl;) & 145.4, 143.6, 139.8, 135.9, 131.5, 129.4, 128.2, 114.9, 93.9, 56.7,
40.1, 21.6, 20.0.

HRMS (ESI) caled for C5H9BrN;O0,S [M+H]+: 384.0381, found: 384.0363

or

NaH, DMF, H\)]\
|N\ NH; 70°C, 4h IN\ N
[
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3-bromo-5-methyl-/V-(2-methylallyl)pyridin-2-amine - Using General Procedure 1, purified by
flash column chromatography (silica, 0% => 20% methanol — dichloromethane) to give 0.434 g,
1.80 mmol (67%) as a yellow oil.

'H NMR (400 MHz, CDCl3) & 7.87 (d, J = 1.8 Hz, 1H), 7.47 (d, J = 1.9 Hz, 1H), 4.98 (bs, 1H),
4.92 —4.88 (m, 1H), 4.87 — 4.81 (m, 1H), 4.06 — 3.99 (m, 2H), 2.16 (s, 3H), 1.80 (s, 3H).

BC NMR (101 MHz, CDCl;) § 152.7, 146.3, 143.1, 140.4, 122.6, 112.2, 109.9, 105.3, 47.1, 20.7,
20.6, 17.0.
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HRMS (ESI) calcd for C;(H4BrN, [M+H]+: 241.0340, found: 241.0327
Br\)l\
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4-iodo-N-(2-methylallyl)pyridin-3-amine - Using General Procedure 1, purified by flash
column chromatography (silica, 30% —> 100% isopropyl acetate — heptane) to give 0.130 g, 0.474
mmol (7%) as a brown oil.

"H NMR (400 MHz, CDCl3) § 7.80 (s, 1H), 7.60 — 7.52 (m, 2H), 4.99 — 4.91 (m, 2H), 4.42 — 4.32
(m, 1H), 3.81 (d, J= 5.8 Hz, 2H), 1.80 (s, 3H).

“C NMR (101 MHz, CDCl5) 8 143.8, 140.9, 138.9, 133.6, 132.8, 111.7, 94.8, 49.7, 20.3.

HRMS (ESI) caled for CoH,,IN, [M+H]": 275.0045, found: 275.0032

ar
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3-bromo-N-(2-methylallyl)pyridin-4-amine - Using General Procedure 1, purified by flash
column chromatography (silica, 30% = 100% isopropyl acetate — heptane) to give 1.23 g, 5.42
mmol (47%) as a yellow oil.

"H NMR (400 MHz, CDCl;) & 8.37 (s, 1H), 8.13 (d, J = 5.6 Hz, 1H), 6.44 (d, J= 5.7 Hz, 1H),
5.05 (bs, 1H), 4.93 (ddd, J= 6.7, 3.3, 1.5 Hz, 2H), 3.79 (d, J = 6.3 Hz, 2H), 1.79 (s, 3H).

“C NMR (101 MHz, CDCl3) & 150.7, 149.9, 149.0, 140.4, 111.8, 107.5, 106.3, 48.6, 20.2.

HRMS (ESI) calcd for CoH,BrN, [M+H]": 227.0184, found: 227.0173

ar
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2-bromo-N-(2-methylallyl)pyridin-3-amine- Using General Procedure 1, purified by flash
column chromatography (silica, 30% = 100% isopropyl acetate — heptane) to give 1.61 g, 7.09
mmol (61%) as an orange oil.
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'H NMR (400 MHz, CDCly) 8 7.69 (dd, J = 4.6, 1.7 Hz, 1H), 7.07 (dd, J = 8.0, 4.5 Hz, 1H), 6.78
(dd, J= 8.0, 1.7 Hz, 1H), 4.93 (ddt, J = 5.7, 2.8, 1.2 Hz, 2H), 4.69 (bs, 1H), 3.74 (dd, /= 5.9, 1.8
Hz, 2H), 1.78 (s, 3H).

“C NMR (101 MHz, CDCly) § 142.2, 140.9, 137.2, 130.2, 123.6, 117.5, 111.6, 49.2, 20.2.

HRMS (ESI) caled for CoH,,BrN, [M+H]": 227.0184, found: 227.0176

General Procedure 2 - Tandem Heck-Suzuki Cross Coupling:

Tris(dibenzylideneacetone)dipalladium (5 mol%), potassium carbonate (4 equiv), boronic acid (2
equiv.) were added to a solution of the substrate (1.0 equiv.) in DMF (0.1 M). The solution was
degassed with nitrogen for 10 min. The reaction flask was sealed and then heated at 110°C for 17
hours. After cooling, the reaction was diluted with isopropyl acetate and filtered through a short
plug of celite. The filtrate concentrated under reduced pressure. The crude residue was dissolved
in isopropyl acetate and washed successfully washed with 3 M aqueous potassium hydroxide then
water. The organic layer was dried with sodium sulfate, concentrated and the crude residue was
purified by flash column chromatography.

oH
©/ B.on
Ts
T Pd,(dba), NN
NN \)J\ DMF, K,COs, |
N —_— 4

l 87%
L,

3-benzyl-3-methyl-1-tosyl-2,3-dihydro-1H-pyrrolo[2,3-b]pyridine (3) - Using General
Procedure 2, purified by flash column chromatography (silica, 0% => 80% isopropyl acetate —
heptane) to give 0.328 g, 0.867 mmol (87%) as a white soild.

Melting point - Not Determined — turned brown at 250 °C

"H NMR (400 MHz, CDCl;) & 8.17 (dd, J = 5.1, 1.7 Hz, 1H), 7.99 — 7.86 (m, 2H), 7.27 — 7.20
(m, 5H), 7.02 (dd, J = 7.3, 1.7 Hz, 1H), 6.97 — 6.87 (m, 2H), 6.79 (dd, J = 7.4, 5.1 Hz, 1H), 4.07
(d, J=9.8 Hz, 1H), 3.52 (d, J= 9.8 Hz, 1H), 3.08 — 2.70 (m, 2H), 2.38 (s, 3H), 1.28 (s, 3H).

BC NMR (101 MHz, CDCl;) § 155.3, 147.4, 144.0, 136.4, 135.1, 131.9, 131.3, 130.5, 129.4,
128.1,128.0, 126.8, 117.7, 60.0, 46.2, 42.3, 24.8, 21.6.

HRMS (ESI) calcd for Co,HosN,0,S [M+H]: 379.1480, found: 379.1463
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3-benzyl-3-methyl-2,3-dihydro-1H-pyrrolo[2,3-b]|pyridine (4) - Using General Procedure 2,
purified by flash column chromatography (silica, 0% => 100% isopropyl acetate — heptane) to
give 0.150 g, 0.669 mmol (67%) as a yellow oil.

"H NMR (400 MHz, CDCl;) § 7.87 (dd, J = 5.3, 1.6 Hz, 1H), 7.30 — 7.18 (m, 3H), 7.06 — 6.97
(m, 2H), 6.91 (dd, J=7.1, 1.6 Hz, 1H), 6.50 (dd, J=7.2, 5.3 Hz, 1H), 4.36 (bs, 1H), 3.54 (dd, J =
8.9, 1.1 Hz, 1H), 3.23 (dd, J= 8.9, 1.9 Hz, 1H), 2.87 (d, /= 1.9 Hz, 2H), 1.31 (s, 3H).

“C NMR (101 MHz, CDCl;) § 163.4, 146.4, 137.6, 130.6, 130.5, 129.0, 127.8, 126.4, 113.2,
56.7,46.0,44.7, 24.9.

HRMS (ESI) caled for C;sH;7N, [M+H]": 225.1391, found: 225.1380

OH
1

©/B‘0H
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3-benzyl-3,4-dimethyl-1-tosyl-2,3-dihydro-1H-pyrrolo[2,3-b]pyridine (5) - Using General
Procedure 2, purified by flash column chromatography (silica, 0% > 100% isopropyl acetate —
heptane) to give 0.370 g, 0.943 mmol (94%) as a white foam.

"H NMR (400 MHz, CDCl;) § 8.02 (d, J = 5.2 Hz, 1H), 7.94 — 7.85 (m, 2H), 7.25 — 7.15 (m, 5H),
6.94 (dd, J = 6.3, 2.9 Hz, 2H), 6.57 (d, J = 5.2 Hz, 2H), 4.04 (d, /= 9.7 Hz, 1H), 3.34 (d, J=9.7
Hz, 1H), 2.97 - 2.84 (m, 2H), 2.37 (s, 3H), 1.98 (s, 3H), 1.40 (s, 3H).

BC NMR (101 MHz, CDCls) § 155.4, 147.0, 144.7, 143.8, 136.7, 135.0, 130.3, 129.3, 128.2,
128.1, 128.1, 126.8, 121.1, 59.5, 44.7, 43.6, 23.7, 21.6, 18.2.

HRMS (ESI) caled for C,3H,sN,0,S [M+H]': 393.1636 found: 393.1620

(I)H

©/B'0H

Ts Pd;(dba)s, N__N
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S —_— 4
| 95%

Br

S9



3-benzyl-3,5-dimethyl-1-tosyl-2,3-dihydro-1H-pyrrolo[2,3-b]pyridine (6) - Using General
Procedure 2, purified by flash column chromatography (silica, 0% => 80% isopropyl acetate —
heptane) to give 0.374 g, 0.953 mmol (95%) as a white solid.

Melting point 143-146 °C

'H NMR (400 MHz, CDCl;) § 8.04 — 7.95 (m, 1H), 7.94 — 7.87 (m, 2H), 7.26 ~7.19 (m, 5H),
6.97 — 6.89 (m, 2H), 6.83 (d, J = 2.1 Hz, 1H), 4.04 (d, J= 9.9 Hz, 1H), 3.47 (d, J = 9.9 Hz, 1H),
2.91-2.72 (m, 2H), 2.37 (s, 3H), 2.18 (s, 3H), 1.24 (s, 3H).

BC NMR (101 MHz, CDCls) § 153.3, 147.1, 143.9, 136.5, 135.0, 132.9, 131.2, 130.5, 129.3,
128.0, 128.0, 127.1, 126.8, 60.2, 46.1, 42.2, 24.7, 21.6, 18.0.

HRMS (ESI) calcd for Cp3H,sN,0,S [M+H]": 393.1636 found: 393.1618

CIJH

@B-OH

Ts Pd(dba)s, N__N
a DMF, K,CO3, [

81%
Z Br

3-benzyl-3,6-dimethyl-1-tosyl-2,3-dihydro-1H-pyrrolo[2,3-b]pyridine (7) - Using General
Procedure 2, purified by flash column chromatography (silica, 0% = 100% isopropyl acetate —
heptane) to give 0.318 g, 0.810 mmol (81%) as a light brown solid.

Melting point 98-100 °C

'H NMR (400 MHz, CDCl3)  8.01 — 7.92 (m, 2H), 7.27 — 7.18 (m, 5H), 6.97 — 6.89 (m, 2H),
6.86 (d, J=7.5 Hz, 1H), 6.62 (d, J = 7.4 Hz, 1H), 4.06 (d, J = 9.7 Hz, 1H), 3.50 (d, J = 9.8 Hz,
1H), 2.81 (d, J = 2.8 Hz, 2H), 2.47 (s, 3H), 2.38 (s, 3H), 1.24 (s, 3H).

C NMR (101 MHz, CDCl;) § 156.7, 154.7, 143.8, 136.6, 135.0, 132.0, 130.5, 129.1, 128.4,
128.0,127.9, 126.7, 116.9, 60.4, 46.2,42.1, 24.8, 24.2, 21.6.

HRMS (ESI) caled for Cy3HysN,0,S [M+H]': 393.1636 found: 393.1618

CI)H

©/B'0H

SO S
\ 3 N2 3 I N
" 3%
8
3-benzyl-5-chloro-3-methyl-1-tosyl-2,3-dihydro-1H-pyrrolo[2,3-b]pyridine (8) - Using

General Procedure 2, purified by flash column chromatography (silica, 0% = 40% methanol —
dichloromethane) to give 0.123 g, 0.298 mmol (30%) as a white solid.
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Melting point 132-134 °C

"H NMR (400 MHz, CDCl;) & 8.11 (d, J = 2.4 Hz, 1H), 7.92 — 7.84 (m, 2H), 7.28 — 7.20 (m, 4H),
6.99 — 6.88 (m, 3H), 4.10 (d, J = 9.9 Hz, 1H), 3.55 (d, J = 10.0 Hz, 1H), 2.85 (d, J = 13.4 Hz,
1H), 2.78 (d, J = 13.4 Hz, 1H), 2.39 (s, 3H), 1.27 (s, 3H).

BC NMR (101 MHz, CDCls) & 153.6, 145.7, 144.4, 135.9, 134.7, 133.2, 132.2, 130.4, 129.5,
128.2,128.0, 127.1, 125.8, 60.5, 46.1, 42.4, 24.7, 21.6.

HRMS (ESI) calced for C,,H»,CIN,O,S [M+H]": 413.1090 found: 413.1073
CIIH
©/B'0H
N N\)I\ DVI%(&::‘E:,, | oW
N _— 4
=
Br

Cx

10

1,3-dibenzyl-3-methyl-2,3-dihydro-1H-pyrrolo|2,3-b|pyridine (10) - Using General Procedure
2, purified by flash column chromatography (silica, 0% = 35% methanol — dichloromethane) to
give 0.148 g, 0.471 mmol (94%) as a light yellow oil.

"H NMR (400 MHz, CDCl3) § 7.98 — 7.88 (m, 1H), 7.34 — 7.10 (m, 8H), 7.01 — 6.91 (m, 3H),
6.47 (dd, J= 7.0, 5.4 Hz, 1H), 4.70 (d, J = 15.0 Hz, 1H), 4.35 (d, J= 15.0 Hz, 1H), 3.33 (d, J =
9.3 Hz, 1H), 2.94 (d, J= 9.2 Hz, 1H), 2.85 — 2.73 (m, 2H), 1.26 (s, 3H).

C NMR (101 MHz, CDCl;) § 161.9, 146.4, 138.1, 137.5, 130.5, 130.0, 129.9, 128.4, 128.0,
127.9,127.0, 126.4, 112.3,61.2,49.1, 46.7, 42.6, 25 4.

HRMS (ESI) calcd for Cy,HysN, [M+H]": 315.1861 found: 315.1846

[o)

N

o:S 9H
B.oH
Ts
N__N
s Pd,(dba)s, s
N ﬁ\)]\ DMF, K,COs3, ~
N
| 98%
L

o,
1 o”s\

3-methyl-3-(2-(methylsulfonyl)benzyl)-1-tosyl-2,3-dihydro-1H-pyrrolo[2,3-b|pyridine (11) -
Using General Procedure 2, purified by flash column chromatography (silica, 0% =2 35%
methanol — dichloromethane) to give 0.223 g, 0.488 mmol (98%) as a white solid.

Melting point 185-187 °C

'H NMR (400 MHz, CDCl3) 8 8.17 (dd, J = 5.1, 1.6 Hz, 1H), 8.00 (dd, J= 7.9, 1.5 Hz, 1H), 7.85
~7.78 (m, 2H), 7.40 — 7.23 (m, 3H), 7.16 (d, J = 8.1 Hz, 2H), 6.87 (dd, J = 7.4, 5.1 Hz, 1H), 6.79
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(dd, J=17.6, 1.4 Hz, 1H), 4.05 (d, J= 10.3 Hz, 1H), 3.70 (d, J = 13.6 Hz, 1H), 3.60 (d, J=10.3
Hz, 1H), 3.17 (d, J=13.7 Hz, 1H), 2.97 (s, 3H), 2.33 (s, 3H), 1.29 (s, 3H).

“C NMR (101 MHz, CDCl;) & 155.3, 147.7, 143.9, 139.8, 136.8, 134.8, 133.2, 132.2, 132.0,
131.6,129.9, 1294, 127.9, 127.8, 118.2, 60.0, 45.6, 42.8, 40.9, 26.6, 21.6.

HRMS (ESI) calcd for Co3HysN,0,S, [M+H]': 457.1255 found: 457.1237

T Pd,(dba)s, NN
N N\J]\ DMF, K,CO3, |
L e 7
83%
" —
12 =N

4-((3-methyl-1-tosyl-2,3-dihydro-1H-pyrrolo[2,3-b]pyridin-3-yl)methyl)benzonitrile (12) -
Using General Procedure 2, purified by flash column chromatography (silica, 0% =2 35%
methanol — dichloromethane) to give 0.167 g, 0.414 mmol (83%) as an off-white solid.

Melting point 166-171 °C

"H NMR (400 MHz, CDCl;) & 8.20 (dd, J = 5.1, 1.6 Hz, 1H), 7.90 (d, J = 8.3 Hz, 2H), 7.47 (d, J
= 8.3 Hz, 2H), 7.25 (d, J = 8.5 Hz, 2H), 7.06 — 6.93 (m, 3H), 6.82 (dd, /= 7.3, 5.1 Hz, 1H), 4.03
(d,J=10.0 Hz, 1H), 3.54 (d, /=9.9 Hz, 1H), 2.89 (d, J = 3.8 Hz, 2H), 2.40 (s, 3H), 1.32 (s, 3H).

BC NMR (101 MHz, CDCls) § 155.3, 147.8, 144.3, 141.9, 134.9, 131.8, 131.8, 131.0, 130.2,
129.4,128.0, 118.6, 117.8, 110.9, 59.7, 46.5, 42.3, 24.8, 21.6.

HRMS (ESI) calcd for CosHyoN;0,S [M+H]': 404.1432 found: 404.1412

Ts Pdj(dba)g, N.__N
N r'l\)l\ DMF, K,COj, s
u — = F
77%
Z Br -
13 =N

2-fluoro-4-((3-methyl-1-tosyl-2,3-dihydro-1H-pyrrolo[2,3-b]pyridin-3-yl)methyl)benzonitrile
(13) - Using General Procedure 2, purified by flash column chromatography (silica, 0% = 35%
methanol — dichloromethane) to give 0.162 g, 0.384 mmol (77%) as a light yellow solid.

Melting point 125-131 °C

'H NMR (400 MHz, CDCLy) § 8.22 (dd, J = 5.1, 1.6 Hz, 1H), 7.94 — 7.87 (m, 2H), 7.41 (dd, J =
7.9, 6.7 Hz, 1H), 7.28 — 7.22 (m, 2H), 7.09 (dd, J = 7.5, 1.7 Hz, 1H), 6.86 (dd, J = 7.4, 5.1 Hz,
1H), 6.85 — 6.70 (m, 2H), 4.01 (d, J = 10.0 Hz, 1H), 3.57 (d, J = 10.0 Hz, 1H), 2.89 (d, J= 3.6
Hz, 2H), 2.41 (s, 3H), 1.35 (s, 3H).
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3C NMR (101 MHz, CDCl;) § 162.5 (d, J = 259.6 Hz), 155.3, 148.0, 145.1 (d, J = 7.3 Hz),
144.5, 134.8, 132.9, 131.7, 129.8, 129.4, 127.9, 126.7 (d, J = 3.5 Hz), 118.1 (d, J = 19.2 Hz),
117.9, 113.7,99.8 (d, J = 15.4 Hz), 59.6, 46.4, 42.3, 24.8, 21.6.

HRMS (ESI) calcd for Co3H, FN;0,S [M+H]': 422.1338 found: 422.1321

S S e
> K2COg3,
85%
Z Br o

14
OMe

methyl 4-((3-methyl-1-tosyl-2,3-dihydro-1H-pyrrolo[2,3-b]pyridin-3-yl)methyl)benzoate (14)
- Using General Procedure 2, purified by flash column chromatography (silica, 0% = 35%
methanol — dichloromethane) to give 0.185 g, 0.424 mmol (85%) as a light yellow solid.

Melting point 138-141 °C

"H NMR (400 MHz, CDCl3) & 8.18 (dd, J = 5.1, 1.7 Hz, 1H), 7.94 — 7.83 (m, 4H), 7.32 — 7.19
(m, 2H), 7.02 — 6.92 (m, 3H), 6.80 (dd, J = 7.4, 5.1 Hz, 1H), 4.05 (d, J = 9.9 Hz, 1H), 3.91 (s,
3H), 3.54 (d, /= 9.8 Hz, 1H), 2.89 (d, J=4.9 Hz, 2H), 2.37 (s, 3H), 1.30 (s, 3H).

C NMR (101 MHz, CDCls) § 166.8, 155.2, 147.6, 144.1, 141.8, 134.9, 131.9, 130.6, 130.5,
129.4,129.3, 128.8, 128.0, 117.8, 60.0, 52.1, 46.2, 42.3, 24.9, 21.6.

HRMS (ESI) caled for CoyHsN,0,S [M+H]': 437.1535 found: 437.1517

NN
Pd,(dba) S
'!'s 2 3 | P
N N\)]\ DI, K,COs,
- "7
Br 15

1-(4-((3-methyl-1-tosyl-2,3-dihydro-1H-pyrrolo[2,3-b]pyridin-3-yl)methyl)phenyl)ethan-1-
one (15) - Using General Procedure 2, purified by flash column chromatography (silica, 0% =
35% methanol — dichloromethane) to give 0.183 g, 0.435 mmol (87%) as a light yellow oil.

'H NMR (400 MHz, CDCl3) 8 8.16 (dd, J = 5.1, 1.6 Hz, 1H), 7.88 (d, J = 8.3 Hz, 2H), 7.77 (d, J
= 8.3 Hz, 2H), 7.19 (d, J = 8.1 Hz, 2H), 7.05 — 6.93 (m, 3H), 6.79 (dd, J = 7.4, 5.1 Hz, 1H), 4.04
(d, J= 9.8 Hz, 1H), 3.50 (d, J = 9.9 Hz, 1H), 2.86 (d, J = 3.5 Hz, 2H), 2.54 (s, 3H), 2.33 (s, 3H),
1.27 (s, 3H).
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C NMR (101 MHz, CDCl;) & 197.6, 155.2, 147.6, 144.2, 142.0, 135.7, 134.9, 131.9, 130.7,
130.6, 129.4, 128.1, 128.0, 117.8, 60.0, 46.2, 42.3, 26.6, 24.8, 21.6.

HRMS (ESI) caled for Cy,HysN,05S [M+H]': 421.1586 found: 421.1566

[o]

)LNH OH
B.on
Ts
N N
Pd,(dba) S
Ts 2 3 |
v DMF, K,COs, 7
<[ —_—

| 96%
L,

N-(2-((3-methyl-1-tosyl-2,3-dihydro-1H-pyrrolo[2,3-b]pyridin-3-yl)methyl)phenyl)
acetamide (16) - Using General Procedure 2, purified by flash column chromatography (silica,

0% -> 35% methanol — dichloromethane) to give 0.208 g, 0.478 mmol (96%) as a light yellow
oil.

'H NMR (400 MHz, CDCl) 8 8.14 (dd, J = 5.2, 1.7 Hz, 1H), 7.90 (d, J = 8.1 Hz, 2H), 7.67 (bs,
1H), 7.46 — 7.39 (m, 1H), 7.23 (d, J = 8.1 Hz, 2H), 7.18 — 6.99 (m, 3H), 6.80 (dd, J= 7.4, 5.1 Hz,
1H), 6.60 (d, J = 7.5 Hz, 1H), 4.05 (d, J = 9.7 Hz, 1H), 3.45 (d, J= 9.9 Hz, 1H), 2.74 (d, J= 4.5
Hz, 2H), 2.36 (s, 3H), 2.15 (s, 3H), 1.24 (s, 3H).

“C NMR (101 MHz, CDCls) § 168.7, 155.1, 147.3, 144.2, 138.0, 137.2, 134.8, 131.9, 131.5,
129.4,128.6, 128.0, 126.2, 121.8, 118.4, 118.0, 59.9, 46.1, 42.3, 24.8, 24.6, 21.6.

HRMS (ESI) calcd for Co4H6N30;S [M+H]": 436.1695 found: 436.1672

s Pd,(dba)s,
N ﬁ\)]\ DMF, K,COs,
@
83%
Z Br

N-(3-((3-methyl-1-tosyl-2,3-dihydro-1H-pyrrolo[2,3-b]pyridin-3-yl)methyl)phenyl)
acetamide (17) - Using General Procedure 2, purified by flash column chromatography (silica,

0% -> 35% methanol — dichloromethane) to give 0.181 g, 0.416 mmol (83%) as a light yellow
solid.

Melting point 189-191 °C

'H NMR (400 MHz, CDCl3) § 8.21 (dd, J = 5.2, 1.7 Hz, 1H), 8.00 (d, J = 8.3 Hz, 2H), 7.57 (d, J
= 8.0 Hz, 1H), 7.30 — 7.15 (m, 3H), 7.14 — 7.08 (m, 2H), 6.88 (dd, J = 7.5, 1.7 Hz, 1H), 6.79 (dd,
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J=17.3,5.1 Hz, 1H), 6.52 (bs, 1H), 4.05 (d,J= 9.7 Hz, 1H), 3.36 (d, J = 9.7 Hz, 1H), 2.90 (d, J =
13.9 Hz, 1H), 2.80 (d, J = 14.1 Hz, 1H), 2.39 (s, 3H), 1.99 (s, 3H), 1.35 (s, 3H).

“C NMR (101 MHz, CDCls) & 169.1, 155.2, 147.6, 144.4, 136.3, 134.5, 131.9, 131.8, 131.1,
129.7,129.5, 128.1, 128.0, 125.9, 125.6, 118.4, 60.7, 42.8, 40.7, 23.9, 22.7, 21.6.

HRMS (ESI) calcd for CoyHy6N;05S [M+H]': 436.1695 found: 436.1672

s Pd,(dba),, s
NN JJ\ DMF, K,COj, =z

A —_—
Z Br

o)

N-(4-((3-methyl-1-tosyl-2,3-dihydro-1H-pyrrolo[2,3-b]pyridin-3-yl)methyl)benzyl)acetamide
(18) - Using General Procedure 2, purified by flash column chromatography (silica, 0% = 35%
methanol — dichloromethane) to give 0.178 g, 0.396 mmol (79%) as a light yellow oil.

'H NMR (400 MHz, CDCl;) § 8.13 (dd, J = 5.2, 1.7 Hz, 1H), 7.96 — 7.85 (m, 2H), 7.22 (d, J =
8.1 Hz, 2H), 7.15 — 7.05 (m, 3H), 6.87 — 6.76 (m, 3H), 6.20 — 6.08 (m, 1H), 4.44 — 4.27 (m, 2H),
4.05 (d,J= 9.9 Hz, 1H), 3.42 (d, J = 9.8 Hz, 1H), 2.77 (d, J = 1.5 Hz, 2H), 2.35 (s, 3H), 1.98 (s,
3H), 1.25 (s, 3H).

C NMR (101 MHz, CDCl;) & 170.1, 155.2, 147.4, 144.1, 136.9, 135.5, 135.0, 131.8, 131.3,
130.5,129.4, 127.9, 127.7, 117.9, 59.8, 46.3,43.4, 42.3, 24.8, 23.2, 21.6.

HRMS (ESI) calcd for C,sHsN30;S [M+H]": 450.1851 found: 450.1830

HO~B.0H
T H N :rs
N ,-f\)]\ Pd,(dba);, N N
S DMF, K,CO3, P> ~ °'NH
l =
Br 34%

5-((3-methyl-1-tosyl-2,3-dihydro-1H-pyrrolo[2,3-b|pyridin-3-yl)methyl)-1H-indazole (19) -
Using General Procedure 2, purified by flash column chromatography (silica, 0% = 35%
methanol — dichloromethane) to give 70 mg, 0.167 mmol (34%) as a dark orange oil.

'H NMR (400 MHz, CDCl5) § 10.03 (s, 1H), 8.19 (dd, J = 5.1, 1.7 Hz, 1H), 7.98 — 7.91 (m, 2H),
7.65 (d, J= 1.1 Hz, 1H), 7.38 (d, J = 8.4 Hz, 1H), 7.32 — 7.21 (m, 3H), 6.90 (dd, J = 7.4, 1.6 Hz,
1H), 6.77 — 6.68 (m, 2H), 4.17 (d, J = 9.8 Hz, 1H), 3.54 (d, J = 9.8 Hz, 1H), 3.29 — 3.09 (m, 2H),
2.38 (s, 3H), 1.35 (s, 3H).
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C NMR (101 MHz, CDCl5) § 155.2, 147.6, 144.1, 134.9, 132.0, 131.2, 129.4, 128.1 (x2), 128.1,
126.6 (x2), 123.6, 123.1, 117.9 (x2), 108.5, 60.7, 43.4, 42.8, 24.7, 21.6.

HRMS (ESI) calcd for Cp3Hp3N40,S [M+H]': 419.1541 found: 419.1521

SN
S
Pd,(dba);, NN

Ts N

N \)J\ DMF, K,COj, | Q
N —_— %

Br 20

3-([1,1'-biphenyl]-3-ylmethyl)-3-methyl-1-tosyl-2,3-dihydro-1H-pyrrolo[2,3-b]pyridine (20) -
Using General Procedure 2, purified by flash column chromatography (silica, 0% > 35%
methanol — dichloromethane) to give 0.204 g, 0.449 mmol (90%) as a light yellow semi-solid.

'H NMR (400 MHz, CDCL;) § 8.21 (dd, J = 5.1, 1.6 Hz, 1H), 7.89 (d, J = 8.4 Hz, 2H), 7.47 —
7.25 (m, 7H), 7.17 (d, J = 8.2 Hz, 2H), 7.09 — 7.00 (m, 2H), 6.96 — 6.88 (m, 1H), 6.82 (dd, J =
7.4,5.1 Hz, 1H), 4.10 (d, J = 9.9 Hz, 1H), 3.57 (d, J = 9.9 Hz, 1H), 2.95 — 2.83 (m, 2H), 2.30 (s,
3H), 1.34 (s, 3H).

BC NMR (101 MHz, CDCl;) § 155.4, 147.5, 144.0, 141.0, 140.8, 136.9, 135.0, 132.1, 131.2,
129.4,129.3, 129.3, 128.7, 128.5, 128.0, 127.4, 127.1, 125.7, 117.8, 60.0, 46.3, 42.4, 25.1, 21.5.

HRMS (ESI) caled for Co3Hp7N,0,S [M+H]': 455.1793 found: 455.1770

OH

o
MeO

Ts Pd,(dba)s, NN
N ﬁ\)]\ DMF, K,COs, |
S _— Z
21 OMe

3-(4-methoxybenzyl)-3-methyl-1-tosyl-2,3-dihydro-1H-pyrrolo[2,3-b]pyridine (21) - Using
General Procedure 2, purified by flash column chromatography (silica, 0% = 35% methanol —
dichloromethane) to give 0.178 g, 0.436 mmol (87%) as a clear oil.

'H NMR (400 MHz, CDCl;) § 8.17 (dd, J = 5.2, 1.7 Hz, 1H), 7.96 — 7.85 (m, 2H), 7.22 (d, J =
8.1 Hz, 2H), 7.03 (dd, J = 7.4, 1.7 Hz, 1H), 6.89 — 6.76 (m, 3H), 6.78 — 6.70 (m, 2H), 4.05 (d, J =
9.8 Hz, 1H), 3.77 (s, 3H), 3.51 (d, J = 9.8 Hz, 1H), 2.83 — 2.68 (m, 2H), 2.37 (s, 3H), 1.26 (s,
3H).

C NMR (101 MHz, CDCls) § 158.5, 155.3, 147.3, 144.0, 135.1, 131.9, 131.4, 129.4, 129.3,
128.5,128.0, 117.7, 113.5, 59.9, 55.2,45.4, 42.4, 24.9, 21.6.

HRMS (ESI) calcd for C3H,sN,05S [M+H]': 409.1586 found: 409.1568
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F3C

3-methyl-1-tosyl-3-(2-(trifluoromethyl)benzyl)-2,3-dihydro-1H-pyrrolo[2,3-b]pyridine (22) -
Using General Procedure 2, purified by flash column chromatography (silica, 0% =2 35%
methanol — dichloromethane) to give 0.136 g, 0.305 mmol (61%) as a white solid.

Melting point 136-138 °C

"H NMR (400 MHz, CDCl;) & 8.20 (dd, J = 5.0, 1.7 Hz, 1H), 7.85 (d, J= 8.2 Hz, 2H), 7.61 (dd, J
=7.8, 1.5 Hz, 1H), 7.32 — 7.15 (m, 5H), 6.90 — 6.77 (m, 2H), 3.89 (d, J = 10.1 Hz, 1H), 3.67 (d, J
=10.0 Hz, 1H), 3.26 — 3.17 (m, 1H), 3.08 (d, J = 14.7 Hz, 1H), 2.36 (s, 3H), 1.30 (s, 3H).

C NMR (101 MHz, CDCls) § 155.3, 147.7, 144.0, 135.6, 134.9, 131.6, 131.6, 131.4, 131.3,
129.3,127.9, 126.9, 126.4 (q, J =5.68 Hz), 125.7, 122.9, 118.0, 60.1, 42.5, 40.8, 27.0, 21.5.

HRMS (ESI) calcd for Co;HyF3N,0,S [M+H]': 447.1354 found: 447.1328

OH

o
F;CO

P s ey
N N\)J\ » 12t |
23 OCF;4

3-methyl-1-tosyl-3-(4-(trifluoromethoxy)benzyl)-2,3-dihydro-1H-pyrrolo[2,3-b]pyridine (23)
- Using General Procedure 2, purified by flash column chromatography (silica, 0% —=> 35%
methanol — dichloromethane) to give 0.168 g, 0.363 mmol (73%) as a clear oil.

"H NMR (400 MHz, CDCl5) § 8.19 (dd, J = 5.2, 1.6 Hz, 1H), 7.96 — 7.88 (m, 2H), 7.24 (d, J =
8.2 Hz, 2H), 7.07 - 6.99 (m, 3H), 6.96 — 6.87 (m, 2H), 6.81 (dd, J=7.4, 5.1 Hz, 1H), 4.03 (d, J =
9.9 Hz, 1H), 3.52 (d, J=9.9 Hz, 1H), 2.90 — 2.76 (m, 2H), 2.37 (s, 3H), 1.29 (s, 3H).

“C NMR (101 MHz, CDCl;) & 155.3, 148.2, 147.6, 144.2, 135.1, 134.9, 131.8, 131.7, 130.8,
129.4, 128.0, 120.5, 120.4 (d, J =257.9 Hz), 117.8,59.8,45.4,42.2,24.7, 21.5.

HRMS (ESI) calcd for Co3HaoF3N,05S [M+H]™: 463.1303 found: 463.1281
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3-methyl-3-(3-(pyrrolidin-1-yl)benzyl)-1-tosyl-2,3-dihydro-1H-pyrrolo[2,3-b]pyridine (24) -
Using General Procedure 2, purified by flash column chromatography (silica, 0% = 35%
methanol — dichloromethane) to give 0.170 g, 0.380 mmol (76%) as a yellow oil.

'H NMR (400 MHz, CDCl3) § 8.17 (dd, J = 5.1, 1.7 Hz, 1H), 7.90 (d, J = 8.3 Hz, 2H), 7.22 (d, J
= 8.2 Hz, 2H), 7.15 — 7.03 (m, 2H), 6.80 (dd, J = 7.4, 5.1 Hz, 1H), 6.4 (bs, 1H), 6.28 (d, J = 7.4
Hz, 1H), 6.07 (bs, 1H), 4.13 (d, J = 9.8 Hz, 1H), 3.50 (d, J = 9.8 Hz, 1H), 3.20 -3.10 (m, 4H),
2.84 —2.68 (m, 2H), 2.37 (s, 3H), 2.04 — 1.92 (m, 4H), 1.29 (s, 3H).

C NMR (101 MHz, CDCls) § 155.3, 147.3, 147.1, 143.9, 137.3, 135.1, 132.0, 131.9, 129.4,
129.3,128.8, 128.1, 128.0, 118.2, 117.7, 60.0, 46.6, 42.3, 27.7, 25.4, 25.0, 21.6.

HRMS (ESI) calcd for CogHzoN;0,S [M+H]': 448.2058 found: 448.2038

OH

O

o J
Ts
T Pd,(dba)g, NN
N N\)J\ DMF, K,CO, ®
N
Br 25 N/\\o
(7

4-(4-((3-methyl-1-tosyl-2,3-dihydro-1H-pyrrolo[2,3-b] pyridin-3-yl)methyl)phenyl)
morpholine (25) - Using General Procedure 2, purified by flash column chromatography (silica,
0% > 35% methanol — dichloromethane) to give 0.162 g, 0.349 mmol (70%) as a light brown
solid.

Melting point 182-185 °C

"H NMR (400 MHz, CDCl;) & 8.24 — 8.11 (m, 1H), 7.96 — 7.88 (m, 2H), 7.24 (d, J = 8.2 Hz, 2H),
7.03 (dd, J=7.4, 1.7 Hz, 1H), 6.85 (d, J = 8.7 Hz, 2H), 6.83 — 6.75 (m, 3H), 4.07 (d, /= 9.9 Hz,
1H), 3.93 — 3.79 (m, 4H), 3.49 (d, J=9.8 Hz, 1H), 3.23 — 3.03 (m, 4H), 1.25 (s, 3H), 2.83 — 2.63
(m, 2H), 2.37 (s, 3H).

C NMR (101 MHz, CDCls) § 155.3, 150.1, 147.3, 144.0, 135.1, 131.9, 131.6, 131.3, 129.4,
128.0,127.8, 117.7, 115.2, 66.9, 60.1, 49.3, 45.4, 42.5, 24.7, 21.6.

HRMS (ESI) calcd for CogHzoN305S [M+H]': 464.2008, found: 464.1984
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Pd,(dba);, N R
N N J]\ DMF, K,COy, (s
AL T 7Y
60%
Z Br

3-benzyl-3,5-dimethyl-2,3-dihydro-1H-pyrrolo[2,3-b]pyridine (26) - Using General Procedure
2, purified by flash column chromatography (silica, 0% = 35% methanol — dichloromethane) to
give 72 mg, 0.302 mmol (60%) as a yellow oil.

'H NMR (400 MHz, CDCLy) § 7.67 (s, 1H), 7.30 — 7.15 (m, 3H), 7.06 — 6.98 (m, 2H), 6.77 (d, J
=2.2 Hz, 1H), 4.51 (bs, 1H), 3.53 (d, J= 8.9 Hz, 1H), 3.21 (d, J = 8.9 Hz, 1H), 2.85 (s, 2H), 2.14
(s, 3H), 1.29 (s, 3H).

C NMR (101 MHz, CDCls) § 161.5, 145.0, 137.6, 132.1, 130.6, 129.5, 127.8, 126.4, 122.1,
56.9,45.9,44.6,24.7,17.9.

HRMS (ESI) calcd for C6H;oN, [M+H]": 239.1548 found: 239.1534

B‘OH
0]

Pd,(dba)s, NN
H DMF, K,CO;, [
N__N
X w7
38%
Z Br o

1-(4-((3-methyl-2,3-dihydro-1H-pyrrolo[2,3-b]pyridin-3-yl)methyl)phenyl)ethan-1-one (27) -
Using General Procedure 2, purified by flash column chromatography (silica, 0% = 35%
methanol — dichloromethane) to give 51 mg, 0.192 mmol (38%) as an orange oil.

'H NMR (400 MHz, CDCLy) & 7.89 — 7.78 (m, 3H), 7.12 — 7.02 (m, 2H), 6.89 (dd, J= 7.2, 1.4
Hz, 1H), 6.51 (dd, J = 7.2, 5.3 Hz, 1H), 4.61 (bs, 1H), 3.53 (d, J = 9.0 Hz, 1H), 3.28 (d, J = 9.0
Hz, 1H), 3.01 — 2.85 (m, 2H), 2.58 (s, 3H), 1.33 (s, 3H).

C NMR (101 MHz, CDCl5) § 197.8, 163.0, 146.0 (x2), 143.2, 135.6, 130.8, 130.7, 127.9, 113.2,
56.9,46.0, 44.7, 26.6, 24.9.

HRMS (ESI) calcd for C;7H;oN,O [M+H]": 267.1492 found: 267.1484

3."0H

Pd,(dba);, NN
H DMF, K,CO3, D
N__N
S —_— 7
Br 28
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3-([1,1'-biphenyl]-3-ylmethyl)-3-methyl-2,3-dihydro-1H-pyrrolo[2,3-b]pyridine (28) - Using
General Procedure 2, purified by flash column chromatography (silica, 0% = 35% methanol —
dichloromethane) to give 36 mg, 0.120 mmol (24%) as a light yellow semi-solid.

'H NMR (400 MHz, CDCLy) 5 7.89 (dd, J = 5.3, 1.6 Hz, 1H), 7.55 — 7.28 (m, 7H), 7.28 — 7.17
(m, 1H), 7.02 (dt, J = 7.7, 1.4 Hz, 1H), 6.94 (dd, J = 7.1, 1.6 Hz, 1H), 6.52 (dd, J = 7.1, 5.3 Hz,
1H), 4.41 (bs, 1H), 3.57 (d, J = 9.0 Hz, 1H), 3.27 (dd, J = 8.9, 1.7 Hz, 1H), 2.99 — 2.87 (m, 2H),
1.36 (s, 3H).

BC NMR (101 MHz, CDCls) § 163.4, 146.4, 141.1, 140.8, 138.0, 130.6, 129.5, 129.5, 128.9,
128.7,128.2,127.2, 127.1, 125.3, 113.2, 56.8, 46.1, 44.7, 24.9.

HRMS (ESI) calcd for CHx N, [M+H]™: 301.1704 found: 301.1689

OH

1
BAOH
(o]

OMe
Pd,(dba)s, NN

H\)]\ DMF, K5COs, N
NN ©

| 50%
L o

OMe

methyl 4-((3-methyl-2,3-dihydro-1H-pyrrolo[2,3-b]pyridin-3-yl)methyl)benzoate (29) -
Using General Procedure 2, purified by flash column chromatography (silica, 0% = 35%
methanol — dichloromethane) to give 70 mg, 0.248 mmol (50%) as a yellow oil.

'H NMR (400 MHz, CDCls) 8 7.96 — 7.88 (m, 2H), 7.87 — 7.80 (m, 1H), 7.10 — 7.03 (m, 2H),
6.87 (dd, J= 7.2, 1.5 Hz, 1H), 6.50 (dd, J= 7.2, 5.3 Hz, 1H), 4.65 (bs, 1H), 3.91 (s, 3H), 3.53 (d,
J=9.0 Hz, 1H), 3.28 (d, /= 9.0 Hz, 1H), 2.99 — 2.85 (m, 2H), 1.33 (s, 3H).

C NMR (101 MHz, CDCl;) § 167.0, 163.0, 145.8, 142.9, 130.8, 130.6, 129.1, 128.8, 128.5,
113.1, 56.9, 52.0, 46.0, 44.7, 24.8.

HRMS (ESI) caled for C17H,oN,0, [M+H]": 283.1446 found: 283.1432

Pd,(dba)s, NN
N B \)J\ DMF, K,CO5, s
X e Y
43%
Z Br

30
4-((3-methyl-2,3-dihydro-1H-pyrrolo[2,3-b]pyridin-3-yl)methyl)benzonitrile (30) - Using

General Procedure 2, purified by flash column chromatography (silica, 0% = 35% methanol —
dichloromethane) to give 54 mg, 0.217 mmol (43%) as a yellow oil.
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'H NMR (400 MHz, CDCl3) § 7.81 (dd, J = 5.5, 1.5 Hz, 1H), 7.61 — 7.44 (m, 2H), 7.11 — 7.02
(m, 2H), 6.87 (dd, J=7.1, 1.5 Hz, 1H), 6.51 (dd, J = 7.1, 5.5 Hz, 1H), 4.79 (bs, 1H), 3.52 (d, J =
9.2 Hz, 1H), 3.33 (d, J= 9.2 Hz, 1H), 2.98 — 2.84 (m, 2H), 1.33 (s, 3H).

C NMR (101 MHz, CDCl;) & 162.4, 144.8, 142.9, 131.7, 131.2, 131.0, 128.9, 118.8, 113.0,
110.6, 57.0,46.2, 44.6, 24.8.

HRMS (ESI) calcd for C ¢H,¢N; [M+H]": 250.1344 found: 250.1331

?H

@Bou

Pd,(dba)s, i
H DMF, K,CO, N N

N —_— P

| 52%
! 31

3-benzyl-3-methyl-2,3-dihydro-1H-pyrrolo[2,3-c]pyridine (31) - Using General Procedure 2,
purified by flash column chromatography (silica, 0% = 35% methanol — dichloromethane) to
give 27.5 mg, 0.123 mmol (52%) as an orange oil.

"H NMR (400 MHz, CDCl;) & 8.03 — 7.88 (m, 2H), 7.26 — 7.20 (m, 2H), 7.06 — 6.96 (m, 2H),
6.80 — 6.74 (m, 1H), 3.69 (bs, 1H), 3.55 (d, J = 9.1 Hz, 1H), 3.21 (d, J = 9.1 Hz, 1H), 2.86 (s,
2H), 1.33 (s, 3H).

“C NMR (101 MHz, CDCls) § 147.3, 145.0, 140.3, 137.5, 131.6, 130.5, 127.9, 126.5, 118.4,
58.8,46.4,45.4,24.3.

HRMS (ESI) calced for C;sH 7N, [M+H]": 225.1391, found: 225.1381

?H

©/B'0H

Pd,(dba)s, i
N\J\ DI, K,COj, 7
@[ —  » N
75%
N A e 32

3-benzyl-3-methyl-2,3-dihydro-1H-pyrrolo[3,2-c|pyridine (32) - Using General Procedure 2,
purified by flash column chromatography (silica, 0% = 35% methanol — dichloromethane) to
give 84.6 mg, 0.377 mmol (75%) as a yellow oil.

'H NMR (400 MHz, CDCl3) § 8.12 (d, J = 5.3 Hz, 1H), 7.89 (s, 1H), 7.32 — 7.17 (m, 3H), 7.06 —
6.98 (m, 2H), 6.43 (d, J = 5.4 Hz, 1H), 4.14 (bs, 1H), 3.59 (d, J = 9.1 Hz, 1H), 3.24 (d, /= 9.1
Hz, 1H), 2.88 (s, 2H), 1.36 (s, 3H).

C NMR (101 MHz, CDCls) § 156.6, 149.0, 143.9, 137.6, 131.6, 130.5, 127.9, 126.4, 104.0,
58.8,46.4, 44.8, 25.3.
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HRMS (ESI) calced for C;sH 7N, [M+H]": 225.1391, found: 225.1382

OH
1

@BOH

H
Pd;(dba)s, N H\J]\
HJ]\ DMF, K,COj, S N
A T P + |
X N ’
N“>Br 33 N
30% 39%

3-benzyl-3-methyl-2,3-dihydro-1H-pyrrolo[3,2-b]pyridine (33) - Using General Procedure 2,
purified by flash column chromatography (silica, 0% = 20% methanol — dichloromethane) to
give 33.6 mg, 0.150 mmol (30%) of the desired product as a dark orange solid and 43.9 mg, 0.196
mmol (39%) as an orange oil.

Desired Product

Melting point 114-116 °C

"H NMR (400 MHz, CDCl3) § 7.97 (dd, J = 5.0, 1.3 Hz, 1H), 7.25 — 7.13 (m, 2H), 7.11 — 7.00
(m, 2H), 6.90 (dd, J= 7.8, 5.0 Hz, 1H), 6.76 (dd, J = 7.8, 1.3 Hz, 1H), 3.63 (d, /= 9.2 Hz, 1H),
3.17 (d,J=9.3 Hz, 1H), 3.07 (d, /= 13.3 Hz, 1H), 2.91 (d, /= 13.4 Hz, 1H), 1.38 (s, 3H).

“C NMR (101 MHz, CDCl;) & 157.8, 144.2, 139.3, 138.4, 130.3, 127.9, 126.2, 122.0, 115.1,
56.5,46.2,44.8, 24.5.

HRMS (ESI) caled for C;sH7N, [M+H]": 225.1391, found: 225.1379

Undesired Product

"H NMR (400 MHz, CDCl;) 6 8.04 (dd, J=4.7, 1.4 Hz, 1H), 7.67 — 7.59 (m, 2H), 7.48 (dd, J =
8.2, 6.7 Hz, 2H), 7.43 — 7.35 (m, 1H), 7.09 (dd, J = 8.3, 4.7 Hz, 1H), 6.90 (dd, J = 8.3, 1.4 Hz,
1H), 4.93 —4.84 (m, 2H), 4.40 (bt, J=5.9 Hz, 1H), 3.64 (d, /= 5.6 Hz, 2H), 1.74 (s, 3H).

“C NMR (101 MHz, CDCl3) § 145.5, 141.7, 141.5, 138.6, 137.9, 128.9, 128.7, 128.3, 123.0,
117.4,111.1, 49.5, 20.3.

HRMS (ESI) caled for CsHi7N, [M+H]+: 225.1391, found: 225.1380

?H

©/B4 OH
cl
Cl Ts
Ts } Pd,(dba);, i
N DMF, K,CO3, N=
N= JE——— . N __
N o4
Br
34

53%
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4-benzyl-2-(4-chlorobenzyl)-4-methyl-6-tosyl-2,4,5,6-tetrahydropyrrolo[2,3-c]pyrazole (34) -
Using General Procedure 2, purified by flash column chromatography (silica, 0% —=> 100%
isopropyl acetate — heptane) to give 0.131 g, 0.266 mmol (53%) as a light yellow solid.

Melting point 151-154 °C

'H NMR (400 MHz, CDCls) 8 7.81 — 7.69 (m, 2H), 7.35 — 7.24 (m, 2H), 7.24 — 7.16 (m, SH),
7.16 — 7.04 (m, 2H), 6.90 — 6.80 (m, 2H), 6.52 (s, 1H), 5.22 — 5.05 (m, 2H), 4.00 (d, J = 10.3 Hz,
1H), 3.74 (d,J = 10.3 Hz, 1H), 2.68 (d, J = 13.1 Hz, 1H), 2.51 (d, J = 13.1 Hz, 1H), 2.39 (s, 3H),
1.09 (s, 3H).

“C NMR (101 MHz, CDCl3) § 155.7, 144.0, 137.3, 135.8, 133.7, 133.3, 130.3, 129.3, 128.8,
128.0, 127.8, 126.5, 124.6, 119.8, 68.5, 55.5, 46.6, 41.6, 26.3, 21.6.

HRMS (ESI) calcd for Co7;H,,CIN;0,S [M+H]": 492.1512 found: 492.1490

CIJH
©/B'0H
Ts
T !
BT R e
N= [ — —
’N\J\Br 1%

35
4-benzyl-2,4-dimethyl-6-tosyl-2,4,5,6-tetrahydropyrrolo[2,3-c|pyrazole (35) - Using General
Procedure 2, purified by flash column chromatography (silica, 0% = 100% isopropyl acetate —
heptane) to give 21 mg, 55.1 pmol (11%) was recovered as a light yellow solid.

Melting point — Not Determined - turned brown at 170 °C

"H NMR (400 MHz, CDCl;) § 7.82 (d, J = 6.6 Hz, 2H), 7.32 — 7.16 (m, 5H), 6.99 — 6.91 (m, 2H),
6.50 (s, 1H), 3.99 (d, J = 10.3 Hz, 1H), 3.78 (s, 3H), 3.74 (d, J = 10.3 Hz, 1H), 2.67 (d, J = 13.0
Hz, 1H), 2.53 (d, J=13.1 Hz, 1H), 2.38 (s, 3H), 1.07 (s, 3H).

BC NMR (101 MHz, CDCl;) & 155.2, 144.0, 137.5, 133.7, 130.3, 129.5, 127.9, 127.9, 126.6,
125.1,119.0, 68.5, 46.8, 41.6, 39.5, 26.3, 21.6.

HRMS (ESI) caled for C5Hy4N;0,S [M+H]": 382.1589 found: 382.1571
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Chiral Ligand Screen

Pdy(dba)s, Base Ts
I o
L Oroom
Entry® Base Ligand % Conversion” % ee°

1 Cs,CO3;  (R)-(S)-BPPFA 0 -

2 Cs,CO;3  (R,R)-Chiraphos 100 racemic
3 Cs,CO; (R)-BINAP 100 racemic
4 Cs,CO; (S,S)-DIOP 100 racemic
5 Cs,CO; (R)-iPrPHOX 100 racemic
6 Cs,CO; (R)-BnBOX 100 racemic
7 K,CO;  (R)-(S)-BPPFA 100 racemic
8 K,CO; (R R)-Chiraphos 100 racemic
9 K,CO; (R)-BINAP 100 racemic
10 K,CO;, (S,5)-DIOP 100 racemic
11 K,CO; (R)-'PrPHOX 100 racemic
12 K,CO; (R)-BnBOX 100 racemic
13 Na,CO; (R)-(S)-BPPFA 100 racemic
14 Na,CO; (R,R)-Chiraphos 16 racemic
15 Na,CO, (R)-BINAP 67 racemic
16 Na,CO; (S,5)-DIOP 100 racemic
17 Na,CO;  (R)-PrPHOX 0 -

18 Na,COs (R)-BnBOX 100 racemic
19 KsPO4  (R)-(S)-BPPFA 100 racemic
20 K3PO,;  (R,R)-Chiraphos 100 racemic
21 K;PO, (R)-BINAP 100 racemic
22 K;PO, (S,5)-DIOP 100 racemic
23 K;PO, (R)-iPrPHOX 100 racemic
24 K;PO, (R)-BnBOX 100 racemic

“All reactions were performed on a 0.05 mmol scale (0.2 M) using 10 mol % Pd, 20 mol %
ligand, 3 equiv base, 1 equiv phenylboronic acid, and heated at 100 °C for 18 h. “Conversion was
determined by 'H NMR. “%ee was determined by chiral HPLC (OD-3 column, 10 % isopropanol
/heptane, 1.5 mL min’', enantiomers at RT = 9.00 min and 10.75 min).

&‘Nm2 ‘ ‘ PPh, ©\(0 o o
o PP PPh, PPh, _ O_.~“pph, PPh,N Q/l 1
D e .

*" PPh, o PPh; Bn' Bn
(R)(S)-BPPFA  (R,R)-Chiraphos (R)-BINAP (8,9)-DIOP (R)PrPHOX (R)-BnBOX
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Copies of NMR Spectra

Parameter Value
1 Data File Name: Nolumes/data-1/schemppt/nmr/71463-20p_sm/10/
fid
2 Sample ID 71463-20p_sm CHs
3 Origin: Bruker BioSpin GmbH
4 Owner: chemnmr
5 Solvent: coei3 o
6 Pulse Sequence: 2g30 %
7 Acquisition Date: 2016-07-06T11:54:51 8
8 Temperature: 300 T
9 Number of Scans: 16 0=—S=—0 CH2
10 Spectrometer Frequency 400.132470966543 |
11 Nucleus 1H N N
A CH,
8
Q
2 Z Br 1
8§ 3
~ 3
I
5
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~ @ T
8
B~
e | e
¢ N g 3a
| — ©%re 3 59
Lk 1
T i\
) 8
N o
T T T T T T T T T T T T
.0 6.5 6.0 3.5 3.0 25 2.0 1.5 1.0 0.5 00 -05 -1
Parameter Value %{3
1 DataFle Nne: Z/sﬁvala:lrnrﬂﬂ&-l)—c%@lﬁd @
2 SanpeD 71463-20-¢13 g oy
3 Qigint Bruker BioSpin GrbH ”’gm
4 Owrer: chermnt gkg
5 Solvert o3 RS
6 Rulse Sequence: 2gpg30 R )
7 Acquisition Dete: 2017-02-14T10:06:26
8 Tenperature: 300
9 Nunber of Scans: 25
10Spectroneter Frequency 100.6228298 O0—=$=0 CH,
11 Ndews 13C ‘\)k
N
[ "
g 7 Br 1
23 2 i §
g g 3
)
S
3
]
\
2
8
o
h \‘g_ R
2| Y |4 o
q ~
-~
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Parameter

Value

1 Data File Name: Nolumes/data-1/schemppt/nmr/71463-11p_2/10/fid
2 Sample ID 71463-11p_2
3 Origin: Bruker BioSpin GmbH o
4 Owner: chemnmr T
5 Solvent: coei3 CH,
6 Pulse Sequence: 2930
7 Acquisition Date: 2016-06-30T10:11:58 N\ NH,
8 Temperature: 300 CH; - =
9 Number of Scans: 16 @
10 Spectrometer Frequency 400.132470966543 G
1 Nucleus H Br 2
2]
Q
o
Q 8
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i ~
0
©
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G
o g
—
N NS
T iy
8 3
= N
T T T T T T T T T T T
9.0 8.5 8.0 75 7.0 6.5 6.0 3.5 3.0 25 2.0 1.5 1.0 0.5
Parameter Value
1 Data File Name: Nolumes/data-1/schemppt/nmr/71463-11p_carbon/
10/fid
2 Sample ID 71463-11p_carbon
3 Origin: Bruker BioSpin GmbH
4 Owner: chemnmr CH2
5 Solvent: CDCI3 N NH\)’k
6 Pulse Sequence: zgpg30 X CH.
7 Acquisition Date: 2016-08-23700:03:30
8 Temperature: 300 /
9 Number of Scans: 2048 - @ Br
10 Spectrometer Frequency 100.6228298 & g8 2
11 Nucleus 13¢ S 880
3 = 208
] R
b 5 INISLS
©
© T 8
© 3
o S
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o
<
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8 ]
3 3
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m Ml " A
ol o N ¥ Al iy Y iy i U
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Parameter Value g
1 Data File Name: Nolumes/data-1/schemppt/nmr/71463-05/20/fid
2 Sample ID 71463-05 ®
3 Origin: Bruker BioSpin GmbH S
4 Owner: chemnmr 8
. I
5 Solvent: cDCI3 CH3 o
6 Pulse Sequence: 2930 ]
7 Acquisition Date: 2016-07-05T10:08:50 3
8 Temperature: 300 o
9 Number of Scans: 16
10 Spectrometer Frequency 400.132470966543
11 Nucleus 1H
0=S=0 CH,
g \
g N N g
@ \ CH, <
P
~
/
Br
CH; 1
i o
©
<«
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e ) T8
G 8 8y
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1 (ppm)
Parameter Value
1 Data File Name: /Nolumes/data-1/schemppt/nmr/71463-05/11/fid
2 Sample ID 71463-05
3 Origin: Bruker BioSpin GmbH
4 Owner: chemnmr CHy
5 Solvent: cDCI3
6 Pulse Sequence: 2gpg30
7 Acquisition Date: 2016-06-29T23:40:40
8 Temperature: 300
9 Number of Scans: 8192
10 Frequency 100
11 Nucleus 13C —S=
O ‘S O CH,
N N
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Parameter Value
1 Data File Name: Nolumes/data/schemppt/nmr/71463-09p_b/10/fid CH3 3
2 Sample ID 71463-09p_b 39
3 Origin: Bruker BioSpin GmbH N
4 Owner: chemnmr
5 Solvent: cDbCi3
6 Pulse Sequence: 2930
7 Acquisition Date: 2016-08-18T09:53:06
8 Temperature: 299.9981 e o
9 Number of Scans: 16 O*‘S*O CH, 7
10 Spectrometer Frequency 400.332471 N. N\)K
11 Nucleus 1H A CH
| : 2
F >
H,C Br
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@ I
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1 (ppm)
Parameter ue
1 Deta Fle Nane: Z/stivalac/nm©/71493-109-¢13/10ffid
2 SanpeD 71433-109¢13 CHy
3 Qign: Bruker BioSpin GrbH
4 Owrer: chennnt
5 Solvert: a3
6 Ruse Sequence: zgpg30
7 Acquisition Dete: 2017-02-06T09.04:51
8 Teperature: 300
9 Nunrber of Scans: 2% o
10Spectroneter Frequency 100.6228298 [ S$=0 CH,
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Parameter Value
1 Data File Name: Nolumes/data-1/schemppt/nmr/71463-03p/12/fid
2 Sample ID 71463-03p CH3
3 Origin: Bruker BioSpin GmbH 8
4 Owner: chemnmr I
5 Solvent: cDei3 © B
6 Pulse Sequence: 2930 @ T
7 Acquisition Date: 2016-07-06T11:02:21
8 Temperature: 300
9 Number of Scans: 128 [
10 Spectrometer Frequency 400.132470966543 O0=8$=0 CH, &
11 Nucleus H e N '\\‘
3
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1 (ppm)
Parameter Value
1 Data File Name: Nolumes/data-1/schemppt/nmr/71463-03p/11/fid
2 Sample ID 71463-03p
3 Origin: Bruker BioSpin GmbH CH.
4 Owner: chemnmr 3
5 Solvent: cDCI3
6 Pulse Sequence: 2gpg30
7 Acquisition Date: 2016-07-06T20:58:50
8 Temperature: 300
9 Number of Scans: 8192
10 Frequency 100
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)
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Parameter ue
1 DataFle Nne: Z/stivalac/nm©/71463-107-1H10/fid
2 SenpeD 71463-107-1H
3 Qigint Bruker BioSpin GrbH
4 Owrer: chennnt
5 Solvent: a3
6 Ruse Sequence: zg30
7 Acquisition Dete: 2017-02-06T08:53:49
8 Teperature: 300
9 Nunrber of Scans: 16
10Spectrometer Frequency 400.132470066543
11 Nucleus 1H
8
]
N

CHy

:

O:‘S:O Ch,
N N
B o
cr g 8

245

8
I
]
|
< S|
) S A & s i§ i) T
s 8 8 o ] ] & g
S o o~ o~ o~ o~ o~ o
T T T T T T T T T T T T T T T T T T T T T
. 9.0 85 80 75 70 6.5 6.0 55 4.5 4.0 30 25 20 15 1.0 0.5 0.0 -0.5
f1 (ppm)
Parameter ue
1 DataFile Nanre: Z/stivalac/nn/71463-107-c13-2/10fid
2 SanpeD 71463-107-c13-2 ®]
3 Qignt Bruer BoSpn GH
4 Owrer: chermnt
5 Sovert o3 Oy
6 Ruse Sequence: 2gpg30 S
7 Acqisition Date: 2017-02-1T58:29
8 Teperature: 300
9 Nunrber of Scans: 2048
10Spectroneter Frequency 100.6228298
1 Nucleus 13C
c:‘s:o CH
N, N
[ -
cl g
o g b
3 a
g 3 = 8
T =
®
$_sa
a
]
|
8 3
ES / 53@ g
g ‘ S g
4 g
T T T T T T T T T T T T T T T T T T
80 170 160 150 140 130 110 100 60 50 40 30 20 10 0
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Parameter Value

1 Data File Name: Nolumes/data/schemppt/nmr/71463-145p_both/10/
fid
2 Sample ID 71463-145p_both
3 Origin: Bruker BioSpin GmbH
4 Owner: chemnmr
5 Solvent: cnei3 CH,
6 Pulse Sequence: 2930 3
7 Acquisition Date: 2016-08-18T17:06:14 N N\)K -
8 Temperature: 299.9975 ~ CHg
9 Number of Scans: 16 8 ‘
10 Spectrometer Frequency 400.332471 b F
11 Nucleus 1H Br
2|2 S
B
/ o
Q
a
I
8
r
T i . by T L Iy
3 8 8 8 5 8 S 8
S S P S PN - N
T T T T T T T T T T T T T T T T T T T T T
9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 25 2.0 1.5 1.0 0.5 00 -05
1 (ppm)
Parameter ue
1 Dita Fle Nare: Y/schenppt/nnT/71463-145p_bothy100011£id
2 SenpeD g
3 Qigint Bruker BioSpin GrbH @
4 Owrer: chennnt ~
5 Solvent: a3 g
6 Ruse Sequence: zgpg30 CH
7 Acquisition Date: 2016-08-20T00:0223
8 Tenperature: 2909098 N N
9 Nnberdf Scans: 2048 Ch
10Spectroneter Frequency 1006731198
11 Nidews 13C e

fe-]
E § 2 8
& 7 &6
g9
[N
8
R
Bl
5 ]
! g
8 ‘
T

T T T
90 180 170 160 150 140 130 120 110 100 90
f1 (ppm)
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Parameter ue [~ HC
1 DataFle Nne: Z:/stivalac/nm©/71463-13-1H10fid o
2 SenpeD 71463-13-1H
3 Qigint Bruker BioSpin GrbH
4 Owrer: chennnt
5 Solvent: a3 IS
6 Ruse Sequence: zg30 —
7 Acquisition Dete: 2017-02:06T11:01:49 a stHZ
8 Tenperature: 300 o~ \
9 Nunber of Scans: 16
10Spectrometer Frequency 400.132470066543
11 Nucleus 1H

512

4.02

474

g
§ T
i
T i is T iy
Y 8 3 g &
~ ~ — o5 ~
T T T T T T T T T T T T T T T T T T T
.0 85 80 75 7.0 6.5 6.0 55 5.0 4.0 30 25 20 15 1.0 05 0.0
1 (ppm)
Parameter ue
1 DitaFile Narre: Zistivalachni/71463-13.¢13/10fid
2 SnpeD 71463-13-¢13
3 Qignt Bruker BioSpin GrbH HC
4 Owrer: chermnt
5 Sovert o3
6 Ruse Sequence: zgpg30
7 Accpisition Dete: 2017-02-14T1:09.6
8 Tenperature: 300 b 8
9 Nmberof Scars: 256 ] §
10Speotrretr Frecuency G288 cl —d
11Nicets 13C
8 cHy
i
Br
g 3 8
q 4 By g
29 ” g
= a5
BRE N
R RT®
8 Y
g\
o 93 o
¥ | ¢
/ A
R . . | | " " | .
: : . : : . : . . . : . : . . .
160 150 140 130 120 110 100 20 30 60 50 40 30 20 10
1 (ppm)
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Parameter Value
1 Data File Name: Nolumes/data/schemppt/nmr/ HSC
71463-122craig_pboth/10/fid
2 Sample ID 71463-122craig_pboth
3 Origin: Bruker BioSpin GmbH
4 Owner: chemnmr
5 Solvent: CDCI3 ]
6 Pulse Sequence: 2930 ©
7 Acquisition Date: 2016-08-18T08:55:02 C
8 Temperature: 300.0013 0:5-"‘0-'2
9 Number of Scans: 16 |
10 Spectrometer Frequency 400.332471 N N CH,
11 Nucleus 1H /=
H,C—N
=
Br
i
{ : r
~
8 N
gRy ®
o IN O«
2 2 s
S
o =
2 i
J LU J 3 L
i T T A iy T
@ ~ o 9 o © ©
a ] N IS X 3
- © o Qo N o«
T T T T T T T T T T T T T T T T T T
8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 25 2.0 1.5 1.0 0.5 0.0 -0.5
f1 (popm)
Parameter Value
1 Data File Name: /Nolumes/data/schemppt/nmr/
71463-122craig_pboth/100011/fid
2 Sample ID
3 Origin: Bruker BioSpin GmbH
4 Owner: chemnmr HiC
5 Solvent: CDCI3
6 Pulse Sequence: zgpg30
7 Acquisition Date: 2016-08-19701:46:13
8 Temperature: 299.9989
9 Number of Scans: 8192
10 Spectrometer Frequency 100.6731198
11 Nucleus 13C __
g 0=5=9%
83 }\l\)\
g N Chy
HsC—N
Br
8 %
5 3
\ N 9
! ]
©
© =
g S
28 S i ° of
R < Q - @
298 2 3 £ g ¢ 5
ESEN- g T \ |
I - 3 i
o 1 | j
I | !
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
155 150 145 140 135 130 125 120 115 110 105 100 95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10

1 (ppm)
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Parameter ue
1 DataFle Nne: Z:/stivalac/nm©/71463-144-1H2/20ffid
2 SenpeD 71463-144-1H2
3 Qigint Bruker BioSpin GrbH
4 Owrer: chennnt
5 Solvent: a3 CHp
6 Ruse Sequence: zg30
7 Acaquisition Dete: 2017-02-06T13:31:18 N ’\H\)k
8 Tenperature: 300 S CHy 2
9 Nurrber of Scans: 16 o
10Spectroneter Frequency 400.132470966543 =
11 Nucleus 1H HC Br
g
g
]
& % TEE
B N .M i ¥y N 8
gy U8 R M -RE 3
8 h £ 8
T a¥s 5 R
T T T T T i
&8 8 338 8 8 5
S S — ~ ~ ~
T T T T T T T T T T T T T T T T T T
80 75 70 6.5 6.0 55 5.0 45 40 35 3.0 25 20 1.5 1.0 0.5 0.0 -0.f
f1 (ppm)
Parameter Value
1 DataFile Nane: Zstivalacinn/71463-144-C13-2/10ffid CHy
2 SanpeD 71463-144-C13-2
3 QOign: Bruker BioSpin GrbH N. NH \)k
4 Owrer: chenmnr N CHg
5 Solvent: a3
6 Ruse Sequence: zgpg30 P
7 Acquisition Date: 2017-02RHT1§42.37 2 HyC Br
8 Tenperature: 30 € ¢ a
9 Nunber of Scans: 2% - n
10Spectrometer Frequency 100.6226298
1 Nucleus 13C
3
i ¥
g
!
b1
Mmg
g 662
N ass
g 7 g "R
g0 T N
g
|
|
| " " i " " N
T T T T T T T T T T T T T T T T T T T T
80 170 160 150 140 130 120 110 100 90 80 60 50 40 30 20 10 0 -1
f1 (ppm)
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Parameter Value
1 DataFle Nne: Yi/stivalac/nm©/79939-59/10ffid
2 SanpeD 7993959 -+
3 Qigint Bruker BioSpin GrbH
4 Owrer: chennnt CH,
5 Sovert o3 g
6 Ruse Sequence: zg30 AN NH §
7 Aocpistion Dt 2017-04-25T17:24:16 Crg
8 Teperature: 299.99%2 ‘
9 Nnberof Sears: 16 ZN
10Spectrometer Frequency 400.332471
1 Nadeus H 8
—
2R
8
N
EE
o
P 1B
" 8
R
N
1
U L L .
o T T T T
8 K ] 5 % !
S oH — S — o~
T T T T T T T T T T T T T T T T T T
85 8.0 75 70 6.5 6.0 55 5.0 4.5 4.0 35 30 25 20 15 1.0 0.5 0.0
f1 (ppm)
Parameter 8 Value
1 DataFile Nanre: Ysti A /79939-59-c13/100010fid
2 SanpleD
3 Oiigin Bruker BoSpn GrbH B
4 Owrer: chemmnr =
5 Solvert ams Oy
6 Ruse Sequence: zgpg30 g ’\H\)K
7 Acquisition Date: -04- 4258 X CHy
8 Teperature: ‘
9 Nunber of Scans: /
10Spectroneter Frequency 10067311 |
1 Nucleus 13¢ $
3
]
5
m"’g
gee
58
N
NS
|
&
02
g% 5
'/" ) &
i |
L J
T T T T T T T T T T T T T T
160 150 140 130 120 110 100 80 70 60 50 40 20 10
f1 (ppm)
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Parameter Value
1 DataFle Nne: Z:/stivalac/nm©/79939-60-2/10ffid
2 SenpeD 79939-60-2 Q
3 Qigin Bruker BioSpn GrbH CH R
4 Owrer: chenmnt N"\)k I
5 Solvent: a3
6 Ruse Sequence: zg30 ‘ N CHy
7 Acquisition Date: 2017-04-26T17;
8 Teperature: 300 F Br
9 Nunber of Scans: 16 <
10Spectrometer Frequency 400.132470066543 R |r
11 Nucleus 1H = |4
—
&
)
g g
v
g g 8 B
< = % RR
ok <R R
-
by
L)
)
T T T g T
8 3 R 88 5 8
S o (=] —a o~ o5
T T T T T T T T T T T T T T T T T T T T T
9.5 9.0 85 8.0 75 70 6.5 6.0 5.5 5.0 45 4.0 35 3.0 25 20 15 1.0 0.5 00 -05 -10
f1 (ppm)
I
Parameter ue 8
1 DataFile Nane: Z/stivalac/nn/79939-60-2-c13/10ffid 3]
2 SanpeD 79989-60-2¢13 R
3 Orign Bruker BoSpin GrbH CH,
4 Owrer: chennnt
5 Solvent: a3 NH \)k
6 Ruse Sequence: zgpg30 X CHy
7 AoqistionDie:  2017-0426T20:1226 |
8 Tenperature: 300 N _~
9 Nurber of Scans: 2048 Br
10Spectroneter Frequency 100.6228298
1 Nucleus 13C
g R
G 508
- &
) ]
5 g el
5]
g
5 %
g g
i s

T T T
70 160 150 140 130 120 110 100
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Parameter Value R
1 DataFle Nne: Yi/stivalac/nm©/79939-61-2/10ffid R
2 SenpeD 79939612 s
3 Qigint Bruker BioSpin GrbH CH,
4 Owrer: chennnt
5 Solvent: a3 NH \)k
6 Ruse Sequence: zg30 X CHy
7 Acquisition Dete: 2017-04-25T18:29.23 ‘
8 Tenperature: 300 =
9 Nunber of Scans: 16 N Br @
10Spectrometer Frequency 400.332471 i}
11 Nucleus 1H
g g
Pl
N
|
B R
oo
g
Re¥
RNRY R
B8 5
2/
A
T T T T T T
o 8 8 8 8 & o
3 s 3 5 o = %)
T T T T T T T T T T T T T T T T T T T T T
.0 85 8.0 75 70 6.5 6.0 55 5.0 45 4.0 35 3.0 25 20 15 1.0 0.5 0.0 -0.5 -1.0
f1 (ppm)
Parameter Value
1 DataFile Nane: Zstivalac/nn/79939-61-c13/10ffid
2 SanpeD 79939-61-c13
3 Orign Bruker BoSpin GrbH
4 Owrer: chemmnr CH,
5 Solvent: a3 o
6 Rise Sequence: 2g0g30 . 8 - N NH
7 Acquisition Date: 2017-04-26T16:36:05 858 CHg
8 Teperature: 300 AN e
9 Nurrber of Scans: 256 K8 =
10Spectroneter Frequency 100.6228298 N Br
1 Nucleus 13C
R
) =
[
9
B ]
g g
n ]
s
28
o 9
T
T T T T T T T T T T T T T T T T T T
70 160 150 140 130 120 110 100 60 50 40 30 20 10 0
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Parameter Value

1 DataFle Nne: 'Y:/danielb&/nn/cascadeproduct-precipitate/ 10/id
2 SanpeD cascadeproduct-precipitate
3 Qigint Bruker BioSpin GrbH
4 Owrer: chemmnt CH;
5 Solvent: a3
6 Ruse Sequence: zg30
7 Acquisition Date: 2016-10-13T15:13.02
8 Teperature: 300
9 Nunber of Scans: 16
10Spectrometer Frequency 400.132470066543
11 Nucleus 1H S
/O
x—N
‘ !
= h
CH;
9
~
8 !
83 MR
=g o5
:K/( {I
T T < — N
8 8 5 B 9
T T T
9.0 85 8.0 75 6.0 5.5 5.0 4.5 4. 35
f1 (ppm)

Parameter
1 Data File Name: Volumes/data-1/schemppt/nmr/71463-117p_carbon/
10/fid
2 Sample ID 71463-117p_carbon
3 Origin: Bruker BioSpin GmbH
4 Owner: chemnmr
5 Solvent: CDCI3
6 Pulse Sequence: 2gpg30
7 Acquisition Date: 2016-08-23T01:40:44
8 Temperature: 300
9 Number of Scans: 2048
10 Spectrometer Frequency 100.6228298
11 Nucleus 13C - g S 5
S88g
@
3 2 &
5 & s
T & g7
SIS

w

60.04
46.22
24.82

155.26

77.22

oo o

T T T T
170 160 150 140

110 100 90 80
1 (ppm)
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Parameter Value

1 Data File Name: Nolumes/data-1/schemppt/nmr/
71463-107p_8_19/10/fid
2 Sample ID 71463-107p_8_19
3 Origin: Bruker BioSpin GmbH
4 Owner: & chemnmr 5
5 Solvent: 8 CDCI3 A
6 Pulse Sequence: © 2930 N\ NH
7 Acquisition Date: ™~ 2016-08-19T14:25:30
8 Temperature: 300 ‘
9 Number of Scans: 16 F
10 Spectrometer Frequency| 400.132470966543 CHy
11 Nucleus 1H 4

3 &g
~ o
~ I
S
. /'* 22
YT L T 3 5
zefs P YtEe . : 3E
N VS 8 5 :
! 1 L
. A N :
T B T Iy T T I
~ QD% o © v = T o
5] 838 S S & & 3 ]
S qro 5] 5] =] - - ©
T T T T T T T T T T T T T T T T T T
3.5 8.0 75 7.0 6.5 6.0 55 5.0 4.5 4.0 3 3.0 25 2.0 15 1.0 0.5 0.0 -0.5
1 (ppm)
Parameter Value
1 Data File Name: Nolumes/data-1/schemppt/nmr/71463-107p_carbon/
10/fid
2 Sample ID 71463-107p_carbon
3 Origin: Bruker BioSpin GmbH N. NH
4 Owner: chemnmr - N
5 Solvent: CDCI3 E ‘
6 Pulse Sequence: 2gpg30 o P
7 Acquisition Date: 2016-08-23T00:35:55 CHy
8 Temperature: 300 g
9 Number of Scans: 2048 % 4
10 Spectrometer Frequency 100.6228298
11 Nucleus 13C
= 3
5 3
2| 3 e &
~ @ &
a g b o 8
o <
I 3
3 o 8
5
< 8
@ o 3
~ g /
3 g
3 i B
©

170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0
1 (ppm)

S39



Parameter ue
1 Dota Fle Nane: Zistivalacirr/71463- 1M0-1H10fid CHs
2 SapeD 71463-110-1H
3 Qign Bruker BoSpin GrbH 2
4 Owrer: chenmnt i
5 Sovert: a3 8
6 Ruse Sequence: zg30 K 4
7 Acquisition Dete: 2017-02-06T10:36:42 o= kK
8 Teperature: 300 S*O
9 Nnberof Scars: 16 /
10Spectrormeter Frequency 400, 132470066543 N
1 Nadeus H
)
o~
[ j 8 ] / [
]
8
I
i
s 8 SIS ‘
8
5 B8 0g - -
8 — AR I ¢
— B /
i 858
Y ol g
- | ~ ~
: N
‘ |
T T T T iy T T T iy
K8 8 & &K 5 & 3 R ] K
SH < — S S S ~ ~ ~ ~
T T T T T T T T T T T T T T T T T T T T
9.0 85 8.0 75 7.0 6.5 6.0 55 5.0 45 40 35 3.0 25 20 1.5 1.0 0.5 0.0 0.5
1 (ppm)
Parameter Value
1 Dot File Narre: Zischerpptin/71463-110p_carbor/10ffid CHy
2 SanpeD 71463-110p_carbon s,
3 Qign Bruer BoSpin GrbH 8
4 Owrer: chermnt }Elﬁ/
5 Sovert: a3 %
6 Ruse Sequence: zgpg30
7 Acquisition Dete: 2016-08:23T01:08:18
8 Teperature: 300 O§S§o
9 Nnberdf Scans: 2048 /
10Spectrometer Frequency 100.6228298 x—N
11 Nadews 13C
/
CHy
Chy
8
5 - 5 R
g i g
¥
y
o
8%
m
/
1B
@
: i :
87 §a 7
g ]
|
I
: : : : : : : : : : : : : : : : : : : :
80 170 160 150 140 130 120 110 100 N0 80 50 40 30 20 10 0 -10
1 (ppm)
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Parameter Value
1 Data File Name: Nolumes/data-1/schemppt/nmr/71463-115_8_24/10/
fid
2 Sample ID 71463-115_8_24
3 Origin: Bruker BioSpin GmbH
4 Owner: chemnmr CH,
5 Solvent: CDCI3
6 Pulse Sequence: 2930
7 Acquisition Date: 2016-08-24T12:34:27
8 Temperature: 300
9 Number of Scans: 16
10 Spectrometer Frequency 400.132470966543 -
11 Nucleus 1H O§S§ ,N_
N, [0
8 AN N
a
8 | e
I -
& = & o
N HC CHy o
=
g8 fo qo 8
<5 G \/ I
O I g 8
¥ < TN
@ ~ =y
N o ! c
M he )
I
. ) 'l - N J‘.
7 T 7 T i ol T T
<= © o= Q @ %] 0 v ©
a2 a ® co = Q e S Q= =
S ¥ oo - = - Qi ]
T T T T T T T T T T T T T T T T T T T T
.0 8.5 8.0 75 7.0 6.5 6.0 5.5 5.0 45 4.0 3.5 3.0 25 2.0 1.5 1.0 0.5 0.0 -0.5
1 (ppm)
Parameter Value
1 Data File Name: Nolumes/data-1/schemppt/nmr/71463-115_carbon/
10/fid CHy
2 Sample ID 71463-115_carbon
3 Origin: Bruker BioSpin GmbH
4 Owner: chemnmr
5 Solvent: CDCI3
6 Pulse Sequence: zgpg30
7 Acquisition Date: 2016-08-23703:18:59 O=
8 Temperature: 300 S
9 Number of Scans: 2048 N / o
10 Spectrometer Frequency 100.6228298 o x—N.
S
11 Nucleus 13C 238 ‘
g2
g Z
& HC CHy
8
d ©
S - :
3 o oS h
= & -
— <
@
2 s
s 2 I 5
g 3 e ~
° e5 o
« i [ el ] -
8
|
T T T T T T T T T T T T T T T T T T T
0 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 -10
1 (ppm)
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Parameter Value
1 DataFle Nne: Z:/stivalac/nm©/71463-109-1H10fid
2 SenpeD 71463-109-1H
3 Qigint Bruker in GrbH
4 Owrer: cf Cr
5 Solvent: a3
6 Ruse Sequence: zg30
7 Acquisition Date: 2017-02{06T12.27:09
8 Teperature: 300
9 Nunber of Scans: 16
10Spectrometer Frequency 400.132470066543 O
11 Nadeus H /S§o
C.
Hy ‘ N
Z 8
I
b @A
3 3
&
IN|
g & g” 5 / / f / 8
RN 8 58 o
= Bs e o
N . 8 Seas® Oy A 7
g A S | g | !
- ) {
J i LJ L A
T T T T Ty T
5 R 88 R & =] s R 8
A ¢ -#Ac S S = ISIERNEN] &
T T T T T T T T T T T T T T T T T T T
85 8.0 75 70 6.5 6.0 55 5.0 45 4.0 3 3.0 25 20 15 1.0 0.5 0.0 -0.5
f1 (ppm)
Parameter Value
1 DataFile Nane: Z/stivalac/nn/71463-109-c13/10ffid CHy
2 SanpeD 71463-109c13
3 Orign Bruker BoSpin GrbH
4 Owrer: chennnt
5 Solvent: a3
6 Ruse Sequence: zgpg30 a
7 Acqisition Date: 20174)2-0&124139??9
8 Tenperature: 300 mgﬁﬂ
9 Nurrber of Scans: 256 ]
10Spectroneter Frequency 100.6228298
1 Nucleus 13C
! g in
a 2 8 ® g N
8§ 9 b
-
3
a2
&7
S
g i
% 8
8 g o 8
] = S
. - )
B
|
T T T T T T T T T T T T T T T T
160 150 140 130 120 110 100 60 50 40 30 20 10
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Parameter Value

1 DataFle Nne: Z:/gtivalac/nm©/71463-116-1H2/10fid

2 SenpeD 71463-116-1H2

3 Qigin Bryer BoSpin GrbH CHy

4 Owrer: channnt

5 Solvent: a3

6 Ruse Sequence: zg0

7 Acquisition Date: 2017-02-06T13:36:25

8 Teperature: 309

9 Nunber of Scans: 2 N
10Spectrometer Frequency 400 132470066543 =
11 Nucleus 1H

239

~8 Ry 88
—< 5 Nl
¥ W A
IR I
7@‘5’&3 @\d o B R
I ~ o~
Sl
L N JLJLL A )
o T T VY s b
]OR g 3 58 R !
o5 ~ — — — ~ o~
T T T T T T T T T T T T T T T T T T T
85 80 75 70 65 6.0 55 5.0 45 40 35 3.0 25 20 15 1.0 05 00 05
1 (ppm)

Parameter Value Qg
1 DataFile Nane: Z/sﬁvala(:/mrﬂ146311601§]ﬁ@§
2 SanpeD 71463-116-c13 ]
3 Orign Bruker BoSpin GrbH
4 Owrer: chennnt
5 Solvent: a3
6 Ruse Sequence: zgpg30
7 Acquisition Date: 2017-02-14T15:06:49
8 Teperature: 300
9 Nurber of Scans: 2%
10Spectroneter Frequency 100.6228298
1 Nucleus 13C
g
X ) N
N 8 @ g &
Al " $
/ 8
3
3]
S
&8
8 4 088
Q
11 [ -
@ A g KRR
/ \n
g ‘
|
A " N

80 170 160 150 140 130 120 110 100

S43



Parameter ue
1 DetaFle Nanre: Z/stivalac/nnv/71463-167-1H2/10/fid
2 SenpeD 71463-157-1H2
3 Origint Bruker BioSpin GrbH
4 Owrer: chennnt
5 Solvent: a3
6 Ruse Sequence: zg30 N. N
7 Acquisition Date: 2017-02-20T13:0320 X
8 Teperature: 300 ‘
9 Nunber of Scans: 16 =
10Spectrometer Frequency 400.132470066543 CH,
11 Nucleus 1H

10

128

S44

B8R
Pt
!
&4 Ay
£ 3 )
s &
<5/ 7
) 8
K =
N
I |
T P T T T T T T
8 8K = & ! & 8 &5 &
S N N S S S S S = ~
T T T T T T T T T T T T T T T T T T T T T T
9.5 9.0 85 8.0 7.5 7.0 6.5 6.0 55 5.0 4.5 4.0 35 3.0 25 20 1.5 1.0 0.5 00 05 -L
f1 (ppm)
Parameter ue
1 DataFile Nane: Z/stivalac/nn/71463-157-c1310ffid
2 SanpeD 71463-157c13
3 Orign Bruker BoSpin GrbH 5
4 Owner: chemmnt g 3 ]
5 Solvent: a3 8 Iz N
6 Ruse Sequence: zgpg30 § =
7 Acaquisition Dete: 2017-02-20T13:21:51
8 Teperature: 300 G
9 Nmberof Scans: 256 Cry
10Spectroneter Frequency 100.6228298
1 Nucleus 13C 1 0
g
8
9 R 3 g
B Ng = @ ¥ ]
g R —
g
o8
B8
ARE
R
N'e R
ol
8 <+
] \
h |
/
g \
1
|
f 0 Y. AT . " " " " T, L T— [
o Wl Gkl ul iy Y al W W
T T T T T T T T T T T T T T T
80 170 160 150 140 130 120 110 90 70 60 50 40 10 0
f1 (ppm)
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Parameter ue 5
1 DotaFile Nane: Z/stivalac/n/71463-119-TH10ffid ~
2 SenpleD 71463-119-1H
3 Qign Bruker BoSph GrbH
4 Owrer: chenrmnt
5 Solvent: a3
6 Ruse Sequence: zg30 O
7 Aoquisition Dete: 2017-02-15T10:28:57 Sxq
8 Teperature: 300 /
9 Nnberof Sears: 16 Xx—N
10Spectrormeter Frequency 400. 132470066543 ‘ Q
11 Nucleus H = ] —
CHs I
11
HC—g
/A
5o
T i T T
8 838 8 & 8
— —_— o ~ [l
T T T T T T T T T
5.5 5.0 45 30 25 20 15 1.0 0.5 0.0
1 (ppm)
Parameter Value CHs
1 Deta File Nane: Z/sﬁvalac/rrrr/7146?r119013/10fiz§
2 SnpeD 71463-119-C13
3 Qignt Bruker BoSph GhbH
4 Owner: chenmnt 8
5 Solvert: fenet) )
6 Ruse Sequence: zgpg30
7 Acquisition Dete: 2017-02-15T11:04:59 O=g_
8 Tenperature: / 0
9 Nunber of Scans: 25 N\ N
10Spectroneter Frequency 100.6228298
1 Nudews 13C ‘ _
CHs
11
3 HC—
8 //S\O
" o] ®
e & ~ @
g of2 4 g T g g
§ 8 = E 8 g
— s
o [
588 3
]
3 Rh#
848 |B N
B
g 1
B
|
" b A m " y " A\ L 1 )
T T T T T T T T T T T T
30 170 160 150 140 130 120 110 100 0 50 40 20 10
1 (ppm)



Parameter
Data File Name:

Nolumes/dat
71463-120p4

Value
-1/schemppt/nmr/
foncentrated/10/fid

2 Sample ID 71463-120pdoncentrated

3 Origin: Bruker BioSgin GmbH

4 Owner: chemnmr

5 Solvent: CDCI3

6 Pulse Sequence: 2930 o

7 Acquisition Date: 2016-08-11T(17:38:28 -
. O

8 Temperature: 300

9 Number of Scans: 16

10 Spectrometer Frequency 400.132470966543 <

11 Nucleus 1H 9

1.53 HDO

[ )

J
a8

= oHy

1 —

» | d
R0 & S8
G~ < P 8 o ol
~ i
N e/ .8 8y :
‘ ) <9 :
=sgeo L8985 . 3%gy N ( ‘
©
/
ru N | A L L u\m n ) kl
T o T T i i 7
8 8 8 g 95 8 8 S 8 &
3 2 23 53 = 2 2 3 &
. . . T : . . . . . . . . . . . . . .
90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 00
1 (ppm)
Parameter Value b
1 Deta File Nare: Zstivalac/nn/71463-120-C13-2/10ffid
2 SanpeD THEDE2, o "’g
3 Qiigin Bruker BoSah g 89
4 Owrer: chermnt "-\] B 88"\5
5 Solvert @3 f ok
6 Rise Sequence: 2g0g30 L(l IS O§S§
7 Aoquisition Dete: 2017-0215T1:34116 & e
8 Tenperature: 300 § N
9 Nnberdf Scans: 25 o~
10Spectroneter Frequency 100.6228298
11 Nuceus 13C =
K O
g
12 ~\
N K
3 7 &
5 Y b
& b
3
S y
g
|
3= K &
Wos |l®l g s
N b X
7] ~
|
T T T T T T T T T T T T T T T T T
70 160 150 140 130 120 110 100 [} 80 50 40 30 20 10
1 (ppm)
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Parameter Value
1 Data File Name: Nolumes/data-1{schempptinmr/71463-121_8_24/10/ CHy
fid
2 sample ID 71463-121_8_24
3 Origin: Bruker BioSpin ¢mbH
4 Owner: chemnmr
5 Solvent: coei3
6 Pulse Sequence: 2930
7 Acquisition Date: 2016-08-24T12:$8:36
8 Temperature: 300
9 Number of Scans: 16 Q
10 Spectrometer Frequency 400.132470966443 g
11 Nucleus 1H 3
o % o
o
N g8 8
I 9 N5 ©g 5
S S/ s S
—& 2 N /
~ ©
o = Saug
o N TN o 26 g B
L4 o T3 : SSoR
[N ——————— "3
N e ————— 5 :
N f | &
i h p=: -
°
<
1 I
A )\ | L A A
I e, o B T T T T s
8 8 383388 8 8 2 2 &
=} - Sao~a =] - o i N
T T T T T T T T T T T T T T T T T T T T
9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 25 2.0 1.5 1.0 0.5 0.0 -0.5
1 (ppm)
Parameter Value sf CH;
1 DataFle Nne: Zistivalacin/71463-121-c13-3 18I
2 SanpeD 71463121133 y
3 Qigint Bruker BioSpin GrbH
4 Owrer: chennnt
5 Solvent: a3
6 Ruse Sequence: zgpg30 O
7 Acquisition Date: 2017-02-15T19.01:27 NS
8 Tenperature: 300 /O
9 Nunrber of Scans: 2% x—N
10Spectrometer Frequency 100.6228298 - ‘
11 Nideus 1 888
88 = F
e Ot
NS
13 =N
8
2 )
s g 3 e S
€ 28
8 s
g 5
0
£ 2k i
e Vg
3 S
> g
/
8
=
!
T T T T T T T T T T T T T T T T T T
180 170 160 150 140 130 120 110 100 9N 60 50 40 30 20 10
f1 (ppm)
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Parameter Value

1 Data File Name: Nolumes/data-1/schemppt/nmr/
71463-130_actual_8_23_both/10/fid
2 Sample ID 71463-130_actual_8_23_both
3 Origin: Bruker BioSpin GmbH
4 Owner: chemnmr CHy
5 Solvent: CDCI3
6 Pulse Sequence: 2930
7 Acquisition Date: 2016-08-23716:31:45
8 Temperature: 300 g
9 Number of Scans: 16 o
=]
10 Spectrometer Frequency 400.1 3247?§966543 O 8
11 Nucleus 1H /S§O
NN
~
‘ I3
o
/
CHs
14 o

N ©
3 8a aa
55l 220V
5/ NV 1
\ o)
| [a]
I I
|
LNMVWJ\LA/ L_JLWMJLLW -
T T T T b T
8 88 8 &5 2 8
@ = o - - N o
T T T T T T T T T T T T T T T T T T T
2.0 85 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 25 2.0 1.5 1.0 0.5 0.0
1 (ppm)
Parameter ue CHy
1 DataFle Nne: Z:/stivalac/nm©/71463-130-C13-2/10ffid
2 SenpeD 71463-130-C13-2
3 Qigint Bruker BioSpin GrbH
4 Owrer: chennnt
5 Solvent: a3
6 Ruse Sequence: zgpg30
7 Acquisition Date: 2017-02-15T1238:59 ~g
8 Teperature: 300 / §o
9 Nunber of Scans: 25 N
10Spectroneter Frequency 100.6228298 N
11 Nucleus 13C 0 ‘
] =
L CHy
8 % o
5 14
Oo— CHy
=By
838
g o 9 &
g = = 38 Q by
v e 7 g8 5 € B
o =
| Q o
§ |
I
T T T T T T T T T T T T T T T T T
30 170 160 150 140 130 120 110 100 0 60 50 40 30 20 10
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Parameter ue
1 Deta FleNane: Zstivalac/nn/71463-127-1H4/10fid ChH,
2 Sanpe D 71463-127-1H4
3 Oigin Bruker BioSph QrbH
4 Owrer: chenrmnt
5 Solvent: a3
6 Ruse Sequence: zg30
7 Acquisition Dete: 2017-02-17T1350:34
8 Teperature: 300 Q§S\
9 Nunber of Scans: 16 /O
10Spectrometer Frequency 400.132470066543 N\ N
11 Nucleus H
/
CH
15

—

2%

233

—

-0.03

198-1
3151
309x

g% Be
et % Y
pelp: s | |
T T T
g 5 g
T T T T T T
0 85 55 5.0 45 4.0 35
f1 (ppm)
Parameter ue =]
1 DataFile Nane: Zstivalacinn/71463-127-13G-3/10ffid g
2 SanpeD 71463-127-13G3 %/a
3 Qign Bruker BoSpin GrbH 38 N
4 Owrer: chennnt 8
5 Solvent: a3
6 Ruse Sequence: zgpg30
7 Acquisition Date: 2017-02-17T14:08:31
8 Teperature: 300
9 Nurber of Scans: 2%
10Spectroneter Frequency 100.6228298
1 Nucleus 13C
8 g
g 8 7
3
o
98 §§
g5 NS
3 A 9
5 9 ‘
\ #
‘ |

2658
2475
2155

230

76.82 (A3

‘ ‘ ‘ ‘
10 200 1% 180 170 160 15 140 130 120 110, 100
1 (ppm)
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100~

T

ST

%T

Value
Z/stivalac/nnv/71463-129-1H2/10/fid

71463-129-1H2
2017-02-08T18:11:00

300
16

Bruker BioSpn QrbH
chennnt

a3

2930

H

|
:
W

Parameter
1 DataFle Nne:
2 SenpeD

3 Qiigin
5 Solvert:

6 Ruse Sequence:
7 Acquisition Date:
8 Teperature:

9 Nunber of Scans:
11 Nudeus

4 Owrer:

EPM 9L

68L
6L

FQTE

ET6T

FL6T

ot

160

007

T T
55 50 45 40
f1 (ppm)

6.0

6.5

7.0

8.0

85

9.0

000 —3
51
JO
’ |
s
o% E
To6s
L6011
BT~
Jisvias Q,MM@/
vv.mmw TET —=
2 T6Ter &
m m [+ w m LT — :
mmw E B e
103 Eenl o0 |
anmmewmmwm s
m m m m g m i P S—
il |
m W%m M P WT 2 32

%0
f1 (ppm)
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Parameter ue CHy a

1 DetaFle Nanre: Z/stivalac/nnv/71463-134-1H3/10/fid ~
2 Sanpe D 71463-134-1H3
3 Origint Bruker BioSpin GrbH
4 Owrer: chennnt
5 Solvert: a3
6 Ruse Sequence: zg30 O 8
7 Accuisition Date: 2017-02-08T14:26:51 NS & ) <
8 Teperature: 300 / o n
9 Nurrber of Scans: 2 8 x—N
10Spectrometer Fre;e’\cyzlm.13247m¥§l3
11 Nudews H 8

17 M("

CHy

—_—
—

ﬁ%
o b
e
!
jX T T T T T T
8 8 8 838 & & S
= 1 = =3 « ~ %)
T T T T T T T T T T T T T T
6.5 6.0 55 5.0 45 4.0 35 3.0 25 20 15 1.0 0.5 0.0
f1 (ppm)
Parameter Value ) s
1 DataFile Nane: Z/stivalac/nn/71463-134-c13@fid
2 SanpeD 71463-134c13 BN
3 Orign Bruker BoSpin GrbH
4 Owrer: chennnt
5 Solvent: a3
6 Ruse Sequence: zgpg30 a1
7 Accuisition Dete: 2017-02-08T23:3353 ]
8 Teperature: 300
9 Nunber of Scans: 8192
10Spectrometer Frequency 100.622829802853
1 Nucleus 13C
R
bz}
;A
5 =
& = & ] N IS
5 hnd NBKE o € N
i — |Pag ® b N
8 R
i 8
q
\
o
2 —
g & 1]
— |
|
| |
U, - ) N )
T T T T T T T T T T T T T T T T T T T
180 170 160 150 140 130 120 110 100 ] 60 50 40 30 20 10 0
f1 (ppm)
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Parameter ue CHy ®
1 DataFle Nne: Z:/stivalac/nm©/71463-132-1H10ffid —
2 SenpeD 71463-132-1H
3 Qigint Bruker BioSpin GrbH
4 Owrer: chennnt
5 Solvent: a3
6 Ruse Sequence: zg30
7 Acqisition Date: 2017-02-09T18:21:06 O=gd._
8 Tenperature: 300 /o
9 Nunrber of Scans: 16 N\ N r 9
10Spectrometer Frequency 400.132470966543 N ol
11 Nucleus 1H _

o ot
18 "

o T T /o T T T b X
g g 58 & g 3 8 g % 3 & g
T T T T T T T T T T T T T T T T T T T
9.0 85 80 75 70 6.5 6.0 55 50 _ 45 40 35 30 25 20 15 1.0 0.5 0.0
f1 (ppm)
Parameter ue 8 Crs
1 DitaFile Nae: ZJstivalacnmi/71463-132-c1310fid 8y
2 SanpeD 71463-132-c13 5
3 Qigin Bruker BoSp GrbH ]
4 Owrer: chemmnr G ?/
5 Solvert forsd R
6 Ruse Sequence: zgpg30 O
7 Acqisition Date: 2017-02-09T19:35:21 /Sxo
8 Tenperature: 300 N. N
9 Nunrber of Scans: 2048 X
10Spectrometer Frequency 100.6228298 ‘
1 Nidleus 13C & o
CHy
18 M~
o)
] e @ Iy
8 5 3] s b
4 o 5 ggg e 89
\n = 28R A
g ERE ]
N I
= ]
o ]
b 3;%
% 8)
- N
] \
N ‘ |
g
|
i
L "
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Parameter lue
1 DataFle Nne: Z:/stivalac/nm©/71463-111-1H10ffid CHy
2 SenpeD 71463-111-1H
3 Qigint Bruker BioSpin GrbH
4 Owrer: chennnt
5 Solvent: a3
6 Ruse Sequence: zg30
7 Acquisition Date: 2017-02-06T15:24:26 O ]
8 Tenperature: 300 S: R
9 Nurrber of Scans: 16 ~
10Spectroneter Frequency 400.132470966543
11 Nucleus 1H
N
9 3 o3
g¥ fa P
o
Voo
]l =
[l
g ' J
|
! I 4 S IO—
Iy T A T T T T
g X %8 8 & 8 < &
= = 3 = S A &5 ~
T T T T T T T T T T T T T T T T T T T T T T T T
.5 110 105 100 95 90 85 80 725 70 65 60 55 50 45 40 35 30 25 20 15 1.0 05 00 -05 -L(
1 (ppm)
Parameter lue
1 DataFile Nane: Zstivalacinn/71463-11-c13/10ffid CHy
2 SanpeD 71463-111-c13
3 Orign Bruker BoSpin GrbH
4 Owrer: chennnt
5 Solvent: a3
6 Ruse Sequence: zgpg30
7 Acquisition Dete: 2017-02-06T21:01:37
8 Teperature: 300
9 Nunrber of Scans: 8192
10Spectrometer Frequency 100.622829802853
1 Nucleus 13C
o
2 g
3
s & N
g g 8 &
g A =) 8 )
= g N
g \ !
5, ’ g
B og A /
y A ®
] \‘ o & s
1 - 1 8
T T T T T T T T T T T T T T T T T T 1
30 170 160 150 140 130 120 110 100 90 80 50 40 30 20 10 0 -1
f1 (ppm)



Parameter

Value

1 Data File Name: Nolumeg/data-1/schemppt/nmr/
71463-123p_concentrated/10/fid -
2 Sample ID 71463-123p_concentrated f"_
3 Origin: Bruker BjoSpin GmbH
4 Owner: chemnm| CHy
5 Solvent: [ehio) 8
6 Pulse Sequence: 2930 o
7 Acquisition Date: 2016-08{12T18:02:40
8 Temperature: 300
9 Number of Scans: 32
10 Spectrometer Frequency 400.132470966543
11 Nucleus 1H
N
~pB
N
©
e 3 @ 5%
3 Inig 2 (= 28 ol
— - %Y
& L8320 8%z )
(/I — D=
— ey By
) @
o N N
‘ b
. u W ‘ WL |/
TN i i T T Iy
8538 8 8 8 N b
B+ -oo =) - - i N
T T T T T T T T T T T T T T T T T T
1.0 8.5 8.0 75 7.0 6.5 6.0 55 5.0 4.5 4.0 3.5 3.0 25 20 1.5 1.0 0.5 0.0
1 (ppm)
Parameter & Val ]
1 DetaFle Narre: Z/sﬁvalecl@'r/ﬂ 123c1Z0fid CHy
2 SanpeD 71463-123¢183—_ ) _—
3 Origint Bruker BioSpin GbH §
4 Owrer: chermnt )
5 Solvert: a3
6 Ruse Sequence: zgpg30
7 Acquisition Dete: 2017-02-08T10:16:03
8 Teperature: 300
9 Nunber of Scans: 25
10Spectrometer Frequency 100.6228298
11 Nucleus 13C
g2
Ry 6
S
@ g 7 3 e
g e 2 ] q
i ge8 )
3
R %;’f\; 8
N &
q
g8
L
< N8
#
‘ I
|
e A T ‘%MWMWWMMMWWM
T T T T T T T T T T T T T T T
160 150 140 130 120 110 100 60 50 40 30 20
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Parameter ue IN
1 DataFle Nne: Z/stivalac/nm©/71463-131-1H4/10ffid CHy [l
2 SenpeD 71463-131-1H4
3 Qigint Bruker BioSpin GrbH
4 Owrer: chennnt
5 Solvent: a3
6 Ruse Sequence: zg30
7 Acquisition Date: 2017-02-17T13:54:46
8 Teperature: 300 O§S§
9 Nunber of Scans: 16 / O
10Spectroneter Frequency 400.132470966543 N N
11 Nodets H 8
=
oy
21 8
o IN|
\
CHs
08 3g KR
o o INEN]
g‘/ \‘/ \H/
2| R 3
NI | N
| O S A
T "7 by T iy
& R 8 g§ ¥ 8
T T T T T T T T T T T T T T T T T T T T
1.0 85 8.0 75 70 6.5 6.0 55 5.0 4.?1 ( SI.O 35 3.0 25 20 15 1.0 0.5 0.0 -0.
ppm)
Parameter Value CHs
1 DataFile Nene: Zstivalac/nnm/71463-131-13G-2/10ffid
2 SanpeD 71463-131-13G2 g
3 Orign Bruker Bopn QrbH - & Q
4 Owrer: chennnt & e
5 Sovert a3 g
6 Ruse Sequence: Z &
7 Acquisition Dete: 2017-02-17T14:21:47 ] 0§s§
8 Tenperature: 300 /O
9 Nunber of Scans: 256 N
10Spectrometer Frecuency 1006228298 ‘
11 Nucleus 13C —
Oy
ggs 21 ]
8R
ARk o
] 8 E & a E? S
& fiaj in A 9 & 3
R
bS]
3 g
<+
. g q |
B o g
‘ 3 —
g ~ f
|
|
MVWWWWMWWWMWMM ————— LT
T T T T T T T T T T T T T T T
170 160 150 140 130 120 110 100 60 50 40 30 20 10
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Parameter ue
1 DataFle Nne: Z:/stivalac/nm©/71463-128-1H10/fid
2 SenpeD 71463-128-1H
3 Qigint Bruker BioSpin GrbH
4 Owrer: chennnt
5 Solvent: a3
6 Ruse Sequence: zg30
7 Acquisition Date: 2017-02-19T14:27:40
8 Teperature: 300
9 Nunber of Scans: 16
10Spectrometer Frequency 400.132470066543
11 Nucleus 1H

7.0
7.0

718

236

-0.01

Parameter Valudh
1 DataFile Nane: Zistivalacim/714631128-13010fd
2 SanpeD 71463-128-13C
3 Orign Bruker BioSpin QrbH
4 Ownrer: chermnt &
5 Solvent: a3
6 Ruse Sequence: zgpg30
7 Acquisition Date: 2017-02-19T14:37:0
8 Teperature: 300
9 Nurber of Scans: 2%
10Spectrometer Frequency 100.6228298
1 Nucleus 13C
8
R & 2 4
§ 85 g
S
]
i
8 9 g%
i) Al _5s
N i =
I
ﬁ‘ |

77.36 A3
77.05A3
76.73(DA3

h
8

—4251

—40.83




Parameter ue
1 DataFle Nne: Z:/stivalac/nm©/71463-126-1H10/fid ChHy
2 SenpeD 71463-126-1H
3 Qigint Bruker BioSpin GrbH
4 Owrer: chennnt
5 Solvent: a3 &
6 Ruse Sequence: zg30 o~
7 Acquisition Date: 2017-02-20T13:55:00
8 Tenperature: 300 O I
9 Nunber of Scans: 16 =
10Spectrometer Frequency 400.132470966543
11 Nucleus 1H

129

%
g R ~
g5 <3 \
N
E
| 'S
T T Ralad T T T T T
&5 8 8RIKR & & & N &K
S — NN=S S S — ~ o~
T T T T T T T T T T T T T T T
5 9.0 85 8.0 75 70 6.5 6.0 55 5.0 4.5 4.0 35 3.0 25
f1 (ppm)
&
Parameter Value By
1 DataFile Nanre: Z/stivalacinm©/71463-126-G13/ i CH;
2 SanpleD 71463-126-C13 5]
3 Qignt Bruier BoSpin GrbH
4 Owrer: chermnt
5 Sovent: a3
6 Ruse Sequence: zgpg30
7 Acquisition Dete: 2017-02-20T14:07:21
8 Tenperature: 300 O§S\
9 Nunber of Scans: 2% /Y
10Spectroneter Frequency 100.6228298 & N N
1 Nucleus 13C a ‘
=
CHy FF
23 pran
o
o 8 3
g & § & % B
o8
INSHS
& %
0 S
4
]
i 73
q Y
|
g =
§ |9
\‘ (
AN L e e T e L A P T

T T T
170 160 150 140 130 120 110 100
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Parameter ue
1 DataFle Nne: Z:/stivalac/nm©/71463-135-1H1-1/10ffid
2 SenpeD 71463-135-1H1-1
3 Qigint Bruker BioSpin GrbH
4 Owrer: chennnt
5 Solvent: a3
6 Ruse Sequence: zg30
7 Acquisition Date: 2017-02-17T17:50:45
8 Teperature: 300
9 Nunber of Scans: 16
10Spectrometer Frequency 400.132470066543
11 Nucleus 1H

129

CHy 5
O
<o
o8
Z g
24

5
r
g
S
B 5 g
~NRYY S
o pmps
J
T r AR L iy o R R T
9 8 8 9 588 8 8 5 & & & N
- — o~ — S—H— — — o ~ o5 el
T T T T T T T T T T T T T T T T T T T T T
00 95 90 85 80 7.5 70 65 60 55 50 45 40 3 30 25 20 15 10 05 00 -05 -0 -15
f1 (ppm)
Parameter ue s
1 DataFile Nanre: Z/stivalac/nn/71463-135-13G-2/10ffid
2 SanpeD 71463-135-13G2
3 Oigt Bruker BioSpin GrbH
4 Owrer: chennnt
5 Sovent: a3
6 Ruse Sequence: 2gpg30 O S
7 Acquisition Dete: 2017-02-17T18:10:28 / o
8 Tenperature: 300 N
9 Nnberof Scars: 256 o
10Spectrometer Frequency 100.6228298 g ‘
11 Nucleus 13C - F
§ U Chs
NS <
24 g
.
o
5
= e 5
=Y € 4R
3 ~N
g i ]
e
5
g | 8
) |
g
N
T T T T T T T T T T T T T T T T T
170 160 150 140 130 120 110 100 60 50 40 30 20 10 0
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o Value CHy
1 DetaFle Nanre: Z/sti /71463-125-1H3/10fid
2 SanpeD 714&1%1}-{»3
3 Origint Bruker in GrbH

4 Owrer: chenrmnt
5 Solvent: a3
6 Ruse Sequence: zg0 a
7 Acqpisition Dete: 2017-02-15T16:33:15 O d
8 Teperature: 300 / §0
9 Nnberof Scars: 16 N B
10Spectroneter Frequency 400.132470066543 N
11 Nuceus H ‘

=

CHs

C

1.55HDO

R S AR e A T
28 = 8 ] 8 &
- < — < ~ (2] [l
T T T T T T T T T T T T T T
9.0 5.5 5.0 4.0 35 3.0 25 20 15 1.0 0.5 0.0 -0.5
1 (ppm)
Parameter Value
1 DataFile Nane: Z:/schenpptinn/71463-125p bottv11ffid O
2 Sanpe D 71463125 _both
3 Orign Bruker BoSpin GrbH
4 Owrer: chennnt
5 Solvent: a3
6 Ruse Sequence: zgpg30
7 Acquisition Date: 2016-08-24T00:33:16 O
8 Tenperature: 300 S§O
9 Nurber of Scans: 2048 ’\{
10Spectrometer Frequency 100.6228298 X
1 Nucleus 13C ‘
=
N u-b
3y 8 Q
2} o
et N € g 25 N\/\\/\O
8
I 5 2 8 ¢
Y & 5 4 ®
7 7 \ i \‘ i
| ]
;
N
T T T T T T T T T T T T T T T T T T
160 150 140 130 120 110 100 60 50 40 30 20 10 0 -1

S59



Parameter ue
1 DataFle Nne: Z:/stivalac/nm©/71463-154/10ffid
2 SenpeD 71463-154
3 Qignt Bruker BioSpn QrbH N\ NH
4 Owrer: chennnt
5 Solvent: a3 _
6 Ruse Sequence: zg30
7 Aocpistion Dt 2017-02-08T11:50.24 HC Cry
8 Teperature: 300 26
9 Nunber of Scans: 16
10Spectroneter Frequency 400.132470966543 «
11 Nucleus 1H be]
8
7
g
]
IN
Cy [l
~
In]
LS|
- %5 Ha
g%ﬁ '”'Q'/ HQM
& Ll
IN ]
|
g
| WA
i M T X T T i) T i
g B8R & g 8 8§ 3 5 a8
S e S S S (=] — ~ o~
T T T T T T T T T T T T T T T T T T 1
85 8.0 75 70 6.5 6.0 5.5 5.0 45 4.0 35 3.0 25 20 15 1.0 0.5 0.0 -0.5 -1
f1 (ppm)
Parameter ue
1 DataFile Nane: Z/stivalac/nn/71463-154-c1310ffid
2 SanpeD 71463-154c13
3 Orign Bruker BoSpin GrbH
4 Owrer: chennnt X Nd
5 Solvert s ‘
6 Ruse Sequence: zgpg30 =
7 Acaquisition Dete: 2017-02-08T21:34:45 HC CH;
8 Teperature: 300
9 Nunber of Scans: 8192
10Spectrometer Frequency 100.622829802853 26
1 Nucleus 13C
@ 8
g 8
hg
¥ 8 K
8 g ¢ i
b
e 8
\ A \
. g8 d ¥
g L 5 R |
I > 3
| g :7! E <
A1 |
fi |
A A g g o ,,WMWWWMWMMWWMWW Ayt A AN
T T T T T T T T T T T T T T T T T T
170 160 150 140 130 120 110 100 50 40 30 20 10 0 -1C
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Parameter ue
1 DataFle Nne: Z/stivalac/nm©/71463-149-1H10ffid X N
2 SpeD 71463-149-1H I
3 Qignt Bruker BioSpn QrbH -
4 Owner: chennnt CH;
5 Solvert: a3 27
6 Ruse Sequence: zg30 0
7 Acquisition Dete: 2017-02-09T09:54:18
8 Teperature: 300
9 Nunber of Scans: 16 CHs
10Spectroneter Frequency 400.132470966543 9]
11 Nucleus 1H ""
I
g
/ b B
Ay A
A e
N
&8
~
3 -
I VS
! S|
iy A L | X
q 8 & &8 & 3
— — — o~ ~ (]
T T T T T T T T T
5.5 5.0 45 4.0 35 30 25 20 15 1.0 0.5 0.0 -0.5
1 (ppm)
Parameter ue
1 DataFile Nane: Z/stivalac/nn/71463-149-c1310ffid N
2 Sanpe D 7146314913 N
3 Orign Bruker BoSpin GrbH
4 Owrer: chermnt =
5 Sovent: a3 © CHy
6 Ruse Sequence: zgpg30 <
7 Acquisition Dete: 2017-02-09T20:08:25 R 27 o
8 Tenperature: 300 a /
9 Nurber of Scans: 2048
10Spectroneter Frequency 100.6228298
1 Nucleus 13C
)
8 ]
g % 4
B R
# &
Ra ~ 8
R ~ $
o g g ]
2 3 I
5 2 L |
| |
|
— e
T T T T T T T T T T T T T T T T T T T T T T T
210 200 19 180 170 160 150 140 130 120 110 f %00 ) 0 80 70 60 50 40 30 20 10 0 -10
ppm)
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Parameter Value 8

1 DetaFle Nanre: Z/schenppt/nm /71463-148p_both/10ffid ini
2 SanpeD 71463-148p both
3 Origint Bruker BioSpin GrbH S
4 Owrer: chermnt S
5 Solvert: a3
6 Ruse Sequence: zg30
7 Acquisition Dete: 2016-08-22T18:1250
8 Teperature: 300
9 Nunber of Scans: 16
10Spectrometer Frequency 400.132470966543
11 Nucleus H
: =]
d
B0t
s
i
L |
T T T oo s
8 8 8 5 A 3
=] =] P ) ~ &
T T T T T T T T T T T T T T T
6.5 6.0 5. 5.0 4.5 4.0 5 3.0 25 20 15 1.0 0.5 0.0 -0
f1 (ppm)
Parameter Value
1 Data File Name: Volumes/data-1/schemppt/nmr/71463-148p_both/
11/id
2 Sample ID 71463-148p_both
3 Origin: Bruker BioSpin GmbH
4 Owner: chemnmr
5 Solvent: CDCI3
6 Pulse Sequence: 2gpg30
7 Acquisition Date: 2016-08-24T701:40:30
8 Temperature: 300
9 Number of Scans: 2048
10 Spectrometer Frequency 100.6228298
11 Nucleus 13C
©
8
5
o
4 3
N oo _
3 B © ° 3
b | i g g b
\ \

180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 -10
1 (ppm)
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Parameter Value N NH

1 DetaFile Nare: ZJstivalac/nm/71463-151-1H10fid ‘ N

2 SanpeD 71463-151-1H 5

3 Orignt Bruker BoSpin GrbH & e o

4 Owrer: chenrmnt

5 Solvent: a3 29 o}
6 Ruse Sequence: zg30 /

7 Aoquisition Dete: 2017-02-08T17:51:26

8 Teperature: 300 O—
9 Nnberof Scars: 16 Cry
10Spectrometer Frequency 400.132470066543 i

11 Nickeus H

0.00

257=

20 15 1.0 05 0.0 -0.5

Parameter Value

=
1 Deta File Narre: Zi/stivalac/nnm/71463-151c Eatﬁ/fid . 8 g
2 SanpeD 71463-151c13 ' 8 g9 N\ NH
3 Qign Bruker BoSpin GrbH s K "\E ‘
4 Owrer: chennnt N
5 Solvert: a3 Z o HC
6 Ruse Sequence: zgpg30 \
7 Acquisition Dete: 2017-02-09T02.06:33 o
8 Tenperature: 300 29
9 Nurber of Scans: 2048
10Spectroneter Frequency 100.6228298 o)
1 Nucleus 13C
&
g €
R 8
g =Y
o
fs 2
= &
3 i i
g & g i
€ 9 B
[l & g
N g
=
4 oo
T T T T T T T T T T T T T T T T T T T T
180 170 160 150 140 130 120 110 100 90 80 60 50 40 30 20 10 0 -1
1 (ppm)
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Parameter ue
1 DataFle Nne: Z:/stivalac/nm©/71463-152-1H10ffid
2 SenpeD 71463-152-1H
3 Qigint Bruker BioSpin GrbH
4 Owrer: chennnt
5 Solvent: a3
6 Ruse Sequence: zg30
7 Acquisition Date: 2017-02-19T14:56:45
8 Teperature: 300
9 Nunber of Scans: 16
10Spectrometer Frequency 400.132470066543
11 Nucleus 1H

B

Z CHy

30 _
=N\

133

-0.01

S64

T T 7 T T T
] & B & & & 8 8 8 !
3 3 23 S 3 = 3 5 &

T T T T T T T T T T T T T T T T T T
1.0 85 8.0 75 70 6.5 6.0 5.5 5.0 45 4.0 35 3.0 25 20 15 1.0 0.5 0.0 -0.
f1 (ppm)

Parameter Value ]
1 DataFile Nanre: Zstivalac/nn/71463-15281310ffid )
2 SapeD 71463-152-13C 5 B
3 Qigin Bruker BoSpin GrbH R
4 Owrer: chenmnt 881‘9
5 Solvert: a3 2
6 Ruse Sequence: 2gpg30 R
7 Acquisition Dete: 2017-02-19T15:05:09
8 Teperature: 300
9 Nunber of Scans: 2%
10Spectroneter Frequency 100.6228298
1 Nucleus 13C
3 .
g o :
d B ¥
|
8
g
R
¥
3 [
4 |
5 |
g
|
|
i T T T T T T T T T T T T T T T T T
30 170 160 150 140 130 120 110 100 70 60 50 40 30 20 10 0



Parameter Value ]
1 DataFle Nne: Z/stivalac/nm©/79939-62-3/10ffid n
2 SanpeD 79939-62-3 N N
3 Qigint Bruker BioSpin GrbH ‘
4 Owrer: chennnt —
5 Sovert: a3 CHy
6 Ruse Sequence: zg30
7 Acquisition Dete: 2017-05-01T09:44:38 3 1
8 Teperature:
9 Nunber of Scans:
10Spectroneter Frequency 4. 132470066543
11 Nucleus 1

2.8

i A M i
88 8 8 &
=5 = |
T T T T T T T T T T T T T T T
2.0 85 55 5.0 45 fl(4.0) 35 3.0 25 20 15 1.0 0.5 0.0 -0.5
ppm)
Parameter Value :
1 DataFile Nane: Zstivalacinn o 11/fid
2 SanpeD 79939-62 ] NN
3 Orign Bruker BioSpin GrbH ‘
4 Owrer: chennnt =
5 Solvent: a3 CHg
6 Ruse Sequence: zgpg30
7 Acquisition Date: 2017-04-26T18:38:55 31
8 Teperature: 300
9 Nurber of Scans: 2%
10Spectroneter Frequency 100.6228298
1 Nucleus 13C
® I 8]
5] T & 2 p
ges 8
N
8 R RR¥
g a
a
2
S e
<+
& |8 \
]y | |
%
|
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Parameter Value 8
1 DataFle Nne: Z:/stivalac/nm©/79939-63/12ffid T
2 SenpeD 7993963 NH
3 Orignt Bruker BoSpin GrbH A
4 Owrer: chennnt ‘
5 Solvent: a3 =
6 Ruse Sequence: zg30 CHy
7 Acaquisition Dete: 2017-04-26T16:59.07
8 Teperature: 300 32
9 Nunber of Scans: 16
10Spectrometer Frequency 400.132470066543
11 Nucleus 1H
8
|
q
~
g 8
@
8
- !
Ty jX T o7 T X
g R g 8 & 8 g
S o — S S — [}
T T T T T T T T T T T T T T T T T T
1.0 85 8.0 75 6.0 5.5 5.0 45 4.0 35 3.0 25 15 1.0 0.5 0.0 -0.5 -1
f1 (ppm)
Parameter
1 DataFile Nane: Zstivalacinn 11ffid XN
2 SanpeD 79989-63 =8
3 Orign Bruker BioSpin Gt -
4 Owrer: chennnt CHy
5 Solvent: a3
6 Ruse Sequence: zgpg30
7 Acaquisition Dete: 2017-04-26T16:56:5 32
8 Teperature: 300
9 Nunber of Scans: 2%
10Spectroneter Frequency 100.6228298
11 Nicleus 13C gm
geE
SN
3]
R L
: :
T ¢
: B
&R
§ 8 g
8
5 g
e} [ !
S a
| \
MWWWWWWWWWMWWW o
T T T T T T T T T T T T T T T T T
70 160 150 140 130 120 110 100 70 60 40 30 20 10 0

0 80
f1 (ppm)
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Parameter Value R
1 DataFle Nne: Z:/stivalac/nm©/79939-64-b/10ffid —
2 SenpeD 79939-64-b NH
3 Orignt Bruker BoSpin GrbH A
4 Owrer: chennnt ‘
5 Solvent: a3 =
6 Ruse Sequence: zg30 CHy
7 Acaquisition Dete: 2017-06-01T10:2220
8 Teperature: 300 33
9 Nunber of Scans: 16
10Spectroneter Frequency 400.132470966543
11 Nucleus 1H
ﬁ
S 2 s g RR
el nE KBS S
~ == y
T P B T A iy
8 BRYL A 888 al
S papa P2 | S5 o
T T T T T T T T T T T T T T T T T T T T
85 8.0 75 70 6.5 6.0 55 5. 45 4.0 35 0 25 20 1.5 1.0 0.5 0.0 -0.5 -1
f1 (ppm)
Parameter ue
1 DataFile Nane: Z/stivalac/nnm/79939-64-0/1ffid
2 SanpeD 79989-64-b NH
3 Oignt Bruker BioSpin GrbH X
4 Owrer: chennnt ‘
5 Solvent: a3 =
6 Ruse Sequence: zgpg30 CHy
7 Acaquisition Dete: 017-0601T1027.8 go
8 Tenperature: g 1S5 3 3
9 Nunber of Scans: 2%
10Spectroneter Frequency 100.6228298
1 Nucleus 13C
I
B
ga8
ahs
gIR
a o
8 5 # § %
N
a
]
¢
\
T T T T T T T T T T T T T T T T T T
170 160 150 140 130 120 110 100 60 50 40 30 20 10 0
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Parameter Value
1 DataFle Nne: Z/stivalac/nm©/79939-64-a/10ffid
2 SenpeD 79939642 -
3 Qigint Bruker BioSpin GrbH CH, 5
4 Owrer: chennnt
5 Solvent: a3 S NH \)K
6 Rise Sequence: 2930 CHs
7 Acaquisition Dete: 2017-05-01T10:10:58
8 Tenperature: 300 =
9 Nunber of Scans: 16
10Spectrometer Frequency 400.132470066543
11 Nucleus 1H
T T T T i T
8 880 =8 5 8 A S
S - — ~ — ~ ]
T T T T T T T T T T T T T T T T T T T T T T
)0 95 9.0 85 80 75 70 6.5 6.0 5.0 4.5 40 35 3.0 25 20 15 1.0 0.5 00 -05
f1 (ppm)
Parameter ue
1 DataFile Nane: Z/stivalac/nn/79939-64-a/ 1ffid
2 SanpeD 79989-64-a
3 Orign Bruker BoSpin GrbH CH,
4 Owrer: cf
5 Sovert. an § ~ M
6 Ruse Sequence: 2gpg30 CHy
7 Acaquisition Dete: 2017-05-0180:15:56
8 Tenperature: 300 =
9 Nunber of Scans: 2%
10Spectroneter Frequency 100.62282%
1 Nucleus 13C
8%
az0
E g
R R n T
g @
& g ﬂ ﬁ g
8
5]
g
-8
=1
e g
g vy
| |
r T T T T T T T T T T T T T T T T
0 150 140 130 120 110 100 60 50 40 30 20 10 0
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Parameter ue
1 DetaFile Nare: ZJstivalacnm/71463-113-TH2/10fid
71463-113-1H2 CHy
Bruker BoSpin GrbH
t chenrmnt
: a3
6 Ruse Sequence: zg30
7 Aoquisition Dete: 2017-02-06T16:14:04 a o
8 Teperature: 300 =
9 Nnberof Seans: 16 O=d_ a
10Spectroneter Frequency 400. 132470966543 ;o
H N
N\
/
N
= CHy
o
8
g
HE
< =" A o
i \ & Tp
| i é/ \‘«i
K ‘ VL 3
NS
8 als 8 84
Ny s I 8 hnps
S TR/
il -
|
| U
T R bt Ny T T
2 RRBE & 3 8 5 78
— b il S ~ S S S ™
T T T T T T T T T T T T T T
8.0 75 70 6.5 6.0 55 50 4, 40 35 30 15 1.0 0.5 -05
f1 (ppm)
Parameter ue
1 DitaFile Nae: ZJstivalac/nn/71463-113-C1310fid CHy
71463-113-C13
Bruker BoSpin
B em—g
: o3 g
6 Ruse Sequence: zgpg30 8
7 Aocpisiion Dete: ZH?—OZ—(BTZ1:@§1 3
8 Teperature: 300 o] - ¢ O=s—
9 Nnberof Seans: 2048 & 8 8% ]
10Spectrometer Frecuency 100.6228298 § o g8 N
13C R RR
i /
N A Oy
1] 8 R
g ¢ I
& P o 4
8 B
8
5]
]
& 85 v"
s BE
T 2 |
g ‘ 7
3 9
| N
| }
" " i | TN TTN Y Ll ‘W RS | W SR Dt o
T T T T T T T T T
150 140 130 120 110 N 80 40 30 10
1 (ppm)



Parameter ue CHy
1 DstaFile Narme: Zstivalachn/71463-122-1H10fid
2 SnpeD 71463122-1H
3 Qignt Brukef BioSpin GrbH
4 Owrer: chemnt
5 Sovert forec|
6 Ruse Sequence: zg30
7 Acquisition Dete: 2017-02-06T16.08.57 O=s—,
8 Tenperature: 300 /
9 Nnberdf Seans: 16 ® N N
10Spectrometer Frequency 400.132470066543 o VA
11 Nucleus H HC—
35
5
&
~
)
8
I
%
B
q?
RN
& Y|
2 P R V?‘l‘y & 5;3
A = AN st R
~ I By 9
| RIS NP T
§ o i 5 |
A I M il
j o T T R T
] B 3 R 234 888 g8
— < — S e ey -
T T T T T T T T T T T T T T T T T T T T 1
1.0 85 8.0 75 70 6.5 6.0 55 5.0 45 40 35 3.0 25 20 15 1.0 05 0.0 -0.5 -1.0 -1
1 (ppm)
Parameter Value
1 DitaFile Narre: Zistivalacinn/71463-122-C13/Rfid ChHy
2 SanpeD 71463-122-C13 ]
3 Qignt Bruker BopnGrbH @
4 Owrer: chemmnt %g&
5 Sovert: for'si} ol
6 Ruse Sequence: zgpg30
7 Accyisition Dete: 2017-02-14TI7:5242
8 Tenperature: 300 O§s§
9 Nnberof Scans: 256 ;o
10Spectroneter Frequency 100.6228298 N
11Nicets 13C /
HC—N
CHs
BRg 4 ?2? a
p
7 o | % i
— &
NELS o ]
NS a A
&
T
g ¥
£ fe g
| a
B ~ |
|
: : : : . : : . : . . . . . . . . . :
80 170 160 150 140 130 120 110 100 N0 70 60 50 40 30 20 10 0
1 (ppm)
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