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I ) Experimental Section

1) General information

"H NMR spectra were recorded on a Varian 400 MHz spectrometer at ambient temperature with CDCl; as the
solvent unless otherwise stated. '*C NMR spectra were recorded on a Varian 100 MHz spectrometer (with
complete proton decoupling) at ambient temperature. Chemical shifts are reported in parts per million relative to
chloroform (IH, 5 7.26; BC, 8 77.00). Data for 'H NMR are reported as follows: chemical shift, integration,
multiplicity (s = singlet, d = doublet, t = triplet, q = quartet, m = multiplet) and coupling constants. Infrared spectra
were recorded on a Thermo Fisher FT-IR200 spectrophotometer. High-resolution mass spectra were obtained at
Peking University Mass Spectrometry Laboratory using a Bruker APEX Flash chromatography. The samples were
analyzed by HPLC/MS on a Waters Auto Purification LC/MS system (3100 Mass Detector, 2545 Binary Gradient
Module, 2767 Sample Manager, and 2998 Photodiode Array (PDA) Detector). The system was equipped with a
Waters C18 Spm SunFire separation column (150*4.6 mm), equilibrated with HPLC grade water (solvent A) and
HPLC grade methanol (solvent B) with a flow rate of 1.0 mL/min at room temperature. Analytical thin layer
chromatography was performed using 0.25 mm silica gel 60-F plates. Microwave reactions were carried out on
CEM Explorer 24 microwave reactor. Flash chromatography was performed using 200-400 mesh silica gel. Yields
refer to chromatographically and spectroscopically pure materials, unless otherwise stated. All reagents were used
as supplied by Sigma-Aldrich, J&K and Alfa Aesar Chemicals, anti-MLKL polyclonal antibody was purchased
from Sigma-Aldrich. Methylene chloride, toluene, 1, 2-dichloroethane were distilled from calcium hydride;
tetrahydrofuran were distilled from sodium/benzophenone ketyl prior to use. All reactions were carried out in

oven-dried glassware under an argon atmosphere unless otherwise noted.
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Screen Assay Design

On day one, 2,000 HT-29 cells were split into each well of a 384-well assay plate. On day two, necrosis was
induced by adding final concentrations of 20 ng/ml TNF-a (T), 100 nM Smac mimetic (S), and 20 mM z-VAD (Z)
to the well. Identical concentrations of these necrosis-inducing agents were used in subsequent experiments unless
otherwise stated. Concurrently, individual compounds from a chemical library of ~200,000 compounds were
delivered into each well at a final concentration of 10 mM. Cell viability in this and subsequent panels was

determined by measuring ATP levels by Cell Titer-Glo assay after 24 hrs.

Cell Culture and Stable Cell Lines

HT-29 cells were cultured in McCoy’s 5A culture medium (Invitrogen). FADD-null Jurkat cells were grown in
RPMI-1640 medium (Hyclone). All media were supplemented with 10% FBS (Invitrogen) and 100 units/ml
penicillin/streptomycin (Hyclone). The cells were transfected using Lipofectamine2000 (Invitrogen) according to
the manufacturer’s instructions. Stable HeLa cell lines expressing the Tet repressor (HeLa-TetR cells) were
selected with 10 mg/ml blasticidin after being transfected with pcDNA6/TR (Invitrogen). HeLa-TetR cells were
transfected with a pcDNA3.1 plasmid encoding HA-3xFlag-RIP3 and were selected with 1 mg/ml G418 to
establish the RIP3-HeLa cell line.

Cell Survival Assay
Cell survival assay was performed using the Cell Titer-Glo Luminescent Cell Viability Assay kit. A CellTiter-Glo
assay (Promega) was performed according to the manufacturer’s instructions. Luminescence was recorded with a

Tecan GENios Pro plate reader.

Biotinylated Necrosulfonamide Precipitation

The cells were plated on 10-cm dishes and grown to confluence for one day. On day two, the cells were transfected
with the indicated siRNA or cDNA. The cells were harvested and lysed in lysis buffer as described above 24 or 48
hours after transfection with ¢cDNA or siRNA, respectively. Biotinylated necrosulfonamide (20 nmol) was
preincubated with 20 ml streptavidin agarose (Invitrogen) for 2 hrs at 4 “C. The beads were the washed two times
in lysis buffer. The necrosulfonamide-bound agarose were then incubated with cell lysates overnight at 4 C.
Non-biotinylated necrosulfonamide (or its derivatives) was included in the lysates as a binding competitor. The

following day, the beads were washed four times with lysis buffer, then directly boiled in 1 x SDS loading buffer.
2) Synthesis of Sulfonamide analogues

Pyrazine 2: To a solution of sodium hydride (1.7 eq.) suspended in DMF was added ROH (1.5 eq.). Stirring was
continued at room temperature for 1.5 h. The aryl chloride 1 (1.0 eq.) was added rapidly. The reaction mixture was
heated at 80 ‘C for 2 h. After all starting material had been consumed, as monitored by TLC, the mixture was
allowed to cool to room temperature and the volatiles were removed in vacuo. The residue obtained was dissolved
in DCM, washed with water, brine, dried over Na,SO,, and concentrated in vacuo. The crude material was purified

by silca gel chromatography eluting with petrol ether: ethyl acetate (1:1) to afford the pyrazine (51%~95%).

3-(prop-2-yn-1-yloxy)pyrazin-2-amine (2b): '"H NMR (400 MHz, CDCl;) & 2.50 (t, J = 2.4
Hz, 1H), 4.84 (br, 2H), 5.00 (d, J=2.4 Hz, 2H), 7.42 (d, J = 3.2 Hz, 2H), 7.59 (d, J = 3.2 Hz,
2H); BC NMR (100 MHz, CDCls) 6 146.9, 145.3, 134.5, 128.8, 78.4, 74.9, 53.5; mp. 98-100

» °C; IR (neat) vmax: 3484, 3257, 3061, 2935, 2129, 1636, 1489 cm™;HRMS (ESI) [M + H']
calculated for C;HgN3;O: 150.06619, found: 150.06594

N NH,
N
P
VN
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Bromide 3: N-Bromosuccinimide (1.03 eq.) was added portion wise over 30 minutes to a solution of
3-methoxypyrazin-2-amine2 (1 eq.) in DCM at 0 ‘C. After 45 minutes at 0 ‘C, and 2 hours at room temperature,
the mixture was filtered through Celite and the filtrate was concentrated in vacuo. The brown residue was purified
by silica gel chromatography, eluting with petrol ether: ethyl acetate (6:1) to afford the aryl bromide (54%~91%)

as a white solid.

Ny tert-butyl(3-(5-amino-6-methoxypyrazin-2-yl)prop-2-yn-1-yl)carbamate ~ (11):

| /:[ _ Toa degassed solution of aryl bromide 3 (1.0 eq.) in triethylamine (8 mL) were
BOCHN/: § ° added PdCl,(PPhs), (0.04 eq.), Cul (0.06 eq.) and the alkyne (1.2 eq.). The mixture
1" was stirred at 80 ‘C for 3h. After removal of the solvent, the residue was filtered,
concentrated, and purified by silca gel chromatography on silca gel eluting with petroleum ether: ethyl acetate
(5:1~2:1) to afford the alkyne 11 (78%~86%) as a yellow oil. '"H NMR (400 MHz, CDCl;) & 1.46 (s, 9H), 4.00 (s,
3H), 4.17 (d, J = 2.8 Hz, 2H), 5.01 (br, 2H), 7.72 (s, 1H); *C NMR (100 MHz, CDCl;) § 155.3, 147.5, 145.1,

137.7, 122.7, 85.1, 80.6, 80.0, 53.8, 31.2, 29.6, 28.3; mp. 109-110 C; IR (neat) vmax: 3338, 2977, 2225, 1698,
1616, 1488 cm’'; HRMS (ESI) [M + H] calculated for C;3H;sN4O5: 279.14517, found: 279.14518.

tert-butyl (3-(5-amino-6-methoxypyrazin-2-yl)propyl)carbamate (12): The alkyne

BocHN N NH2
j\/[ I 11 (1.0 eq.) was dissolved in 6mL of methanol and treated with 5% Pd/C (0.05 eq.).
= ~
N o)
12

Then the reaction vessel was evacuated and back-filled with hydrogen (H, balloon).

The reaction mixture was stirred under hydrogen at room temperature for overnight
and then filtered over a plug of silica gel topped with Celite (MeOH eluent) to afford the desired product 12 (99%)
as a light yellow solid. '"H NMR (400 MHz, CDCl;) 5 1.42 (s, 9H), 1.83 (m, 2H), 2.57 (t, J = 7.6 Hz, 2H), 3.16 (m,
2H), 3.95 (s, 3H), 4.69 (br, 2H), 4.86 (br, 1H), 7.35 (s, 1H); *C NMR (100 MHz, CDCl;) § 155.9, 148.0, 143.5,
140.8, 131.1, 79.0, 53.2, 40.1, 30.9, 29.4, 28.4; mp. 107-109 C; IR (neat) vmax: 3326, 2975, 1688, 1618, 1477
em’'; HRMS (ESI) [M + H'] calculated for C;3H,3N40;5: 283.17647, found: 283.17641.

Sulfonamide 5a-5b, 13: The aniline (1.0 eq.) was dissolved in pyridine and the resulting solution was cooled in an
ice bath. The sulfonyl chloride (1.2 eq.) was added slowly to the solution. The reaction mixture was warmed to 60°C
for overnight. After all starting material had been consumed, monitored by TLC, the mixture was allowed to cool
to room temperature and then saturated aqueous NaHCO; was added. The mixture was extracted with ethyl acetate
(3 times), and the organic layers were combined, dried over anhydrous Na,SO, and concentrated in vacuo. The
residue was purified by silca gel chromatography eluting with petroleum ether: ethyl acetate (1:1~1:3) to afford the
desired sulfonamide (77%).

tert-butyl (3-(5-(4-acetamidophenylsul-fonamido)-6-methoxy

~N
0 H 0 -pyrazin-2-yl)propyl)carbamate (13): 'H NMR (400 MHz,
N
NHV Vi o CDCl3) 8 1.41 (s, 9H), 1.79 (m, 2H), 2.14 (s, 3H), 2.56 (t, = 7.6
BocHNMN o
Nk Hz, 2H), 3.10 (m, 2H), 3.91 (s, 3H), 4.81 (br, 1H), 7.50 (s, 1H),
H

13 7.64 (d, J = 8.8 Hz, 2H), 7.72 (s, 1H), 7.99 (d, J = 8.8 Hz, 2H),

8.41 (s, 1H); *C NMR (100 MHz, CDCl;) & 169.2, 156.1, 148.1,

146.5, 142.9, 135.3, 133.7, 131.5, 129.4, 118.9, 79.2, 53.8, 40.0, 31.0, 29.1, 28.3, 24.5; mp. 105-106 ‘C; IR (neat)

vmax: 2976, 1684, 1532, 1469 cm™'; HRMS (ESI) [M + H'] calculated for C,;H;oNsOS: 480.19113, found:
480.19156.
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N-(4-(N-(3-(prop-2-yn-1-yloxy)pyrazin-2-yl)sulfamoyl)phenyl)acetamid
=z o, o e (5d): "H NMR (400 MHz, DMSO-dg) § 2.07 (s, 3H), 3.57 (t, J = 2.4 Hz,
N‘ NS o  2H),5.00(d,J=2.4Hz, 2H), 7.74 (d, ] = 4.4 Hz, 2H), 7.78 (s, 2H), 7.93 (d,
@N )k J = 4.4 Hz, 2H); *C NMR (100 MHz, DMSO-dq) & 169.0, 152.6, 143.1,
5d H 141.4, 134.2, 133.9, 130.6, 128.7, 1182, 78.8, 78.0, 53.8, 24.1; mp.
196-198 °C; IR (neat) vmax: 3257, 3107, 2853, 2124, 1696, 1538 cm’;

HRMS (ESI) [M + H'] calculated for C;sH;sN40,S: 347.08085, found: 347.08048

Aniline 6a-6e, 14: A suspension of acetyl amine 5a-5b or 13 (1.0 eq.) in 3N of NaOH was heated to 105 C to
reflux for 4 h. Then the solution was cooled to 60~70 C, acidified to pH = 5~6. After cooling to room
temperature, the precipitate was collected and washed with water (3 times) and petrol ether (3 times) to afford the

desired product (80%~87%).

4-amino-N-(3-(prop-2-yn-1-yloxy)pyrazin-2-yl)benzenesulfonamide  (6e):

/// ? N0 "H NMR (400 MHz, CDCl3) 8 2.52 (t, J = 2.4 Hz, 1H), 4.19 (br, 2H), 4.97 (d, J
@N( ;//S\Q =2.4Hz, 2H), 6.65 (m, 2H), 7.65 (d, J = 2.8 Hz, 1H), 7.78 (d, J = 2.8 Hz, 1H),

N, 791 (m, 2H); °C NMR (100 MHz, CDCly) § 151.2, 146.8, 1379, 134.5, 133.3,

be 130.8, 113.5, 77.6, 75.7, 54.2; mp. 161-163 'C; IR (neat) vmax: 3472, 3379,

3281, 3068, 2126, 1672, 1595, 1461 cm’'; HRMS (ESI) [M + H'] calculated for C;;H;;N,0;S: 305.07029, found:

305.07003.

4-amino-N-(3-(benzyloxy)pyrazin-2-yl)benzenesulfonamide ~ (6c): 'H

@Aj\rm\ je NMR (400 MHz, Acetone-dg) § 5.39 (s, 2H), 5.51 (br, 2H), 6.71 (d, J = 8.8

NICN 6/5\@ Hz, 2H), 7.35 (m, 3H), 7.47 (m, 2H),7.67 (d, J = 2.8 Hz, 1H), 7.73 (d, J =

= h, 28 Hz, 1H), 7.81 (d, J = 8.8 Hz, 2H), 9.17 (br, 1H);'*C NMR (100 MHz,

Acetone-d®) & 153.57, 149.18, 139.16, 136.89, 133.86, 133.62, 130.94,

128.96, 138.85, 128.56, 126.88, 113.0668.52; mp. 173-174 °C; IR (neat) vmax: 3476, 3373, 3240, 3064, 1625,
1445 cm’™'; HRMS (ESI) [M + H]* calculated for C;;H;;N,05S: 357.10159, found: 357.10113.

6¢c 2

tert-butyl (3-(5-(4-aminophenylsulfonam-ido)-6-methoxypyrazin

Q H o -2-yl)propyl)carbamate (14): '"H NMR (400 MHz, CDCl;) & 1.43
N
] HNM\)Ni\N( 0//5 (s, 9H), 1.81 (m, 2H), 2.59 (t, J = 7.6 Hz, 2H), 3.13 (m, 2H), 3.94 (s,
o Z whp, SHD: 416 (s, 1H), 4.69 (br, 1H), 6.64 (m, 2H), 7.48 (br, 1H), 7.57 (s,
2
14 1H), 7.89 (m, 2H); '*C NMR (100 MHz, CDCl;) & 155.9, 151.4,

147.9, 145.8, 135.7, 131.5, 130.3, 126.8, 113.4, 79.0, 53.6, 39.9, 31.0, 29.1, 28.3; mp. 102-104 °C; IR (neat) vmax:
3364, 3242, 2977, 1691, 1594, 1454 cm™'; HRMS (ESI) [M + H'] calculated for C;oH,gN505S: 438.18057, found:
438.180062.

Aniline 6d: The benzyl ether 6¢ (50 mg, 0.14 mmol) was dissolved in 2 mL of methanol and treated with 5% Pd/C
(10 mg). Then the reaction vessel was evacuated and back-filled with hydrogen (H, balloon). The reaction mixture
was stirred under hydrogen at room temperature for 2 h and then filtered over a plug of silica gel topped with

Celite (MeOH eluent) to afford 17 mg (45%) of the desirred product as a white solid.
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Acid 7!
o 3-(5-nitrothiophen-2-yl)propanoic acid 7a:'H NMR (400 MHz, CDCl3) & 2.76 (t, J
Ho s = 7.2 Hz, 2H), 3.17 (t, J = 7.2 Hz, 2H), 6.84 (d, J = 4.4 Hz, 1H), 7.77 (d, J = 4.4 Hz,
W, NO: 1H); *C NMR (100 MHz, CDCl3) § 175.5, 151.9, 128.8, 125.0, 34.9, 29.7, 25.8, ; mp.
7a 69-71 °C; IR (neat) vmax: 3108, 2919, 2851, 1712, 1497 cm™'; HRMS (ESI) [M + H']

calculated for C;HgNO,S: 200.00230, found: 200.00172

Sulfonamide 9a-9l, 15a, 15b: SOCI, (10 eq.) was added to the carboxylic acid (1.5 eq.) in toluene with stirring.
Then the reaction mixture was warmed to 110 “C to reflux for 5 h. After removal of the solvent, the acyl chloride
8a-8h was dissolved in toluene and added dropwise to the aniline 6a-6e or 14 (1 eq.) dissolved in DMF containing
NaHCOj; (5 eq.) and 4 A MS at 0°C. Stirring was continued at room temperature for overnight. After all aniline had
been consumed, monitored by TLC, the mixture was quenched with ice-water. The mixture was extracted with
ethyl acetate, dried over Na,SO,, and concentrated in vacuo. The residue was purified by silca gel chromatography

eluting with petrol ether: ethyl acetate (1:2) to afford the amide (75%~93%).

~o (E)-N-(4-(N-(3-methoxypyrazin-2-yl)sulfamoyl)phenyl)-3-(5-
N)\/H\S//O nitrothiophen-2-yl)acrylamide (9a): 'H NMR (400 MHz,
QN & @\ o DMSO-dg) & 3.91 (s, 3H), 6.86 (d, J = 15.6 Hz, 1H), 7.59 (d, J =
N = \ S/ No, 44Hz 1H),7.74(d,J =48 Hz, 1H), 7.75 (s, 1H), 7.7 (s, 1H),

. 7.81 (d, J = 15.6 Hz, 2H), 7.85 (d, J = 8.8 Hz, 2H), 7.98 (d, J =

8.8 Hz, 2H), 8.15 (d, J = 4.4 Hz, 1H), 10.72 (s, 1H), 10.83 (s,
1H); *C NMR (100 MHz, DMSO-de) 8 162.73, 150.64, 149.83, 146.44, 142.68, 137.92, 134.94, 134.22, 133.17,
132.50, 130.80, 130.42, 128.86, 125.50, 118.70, 53.68; mp. 288-289 °C; IR (neat) vmax: 3331, 3104, 1689, 1591,
1538 cm’™; HRMS (ESI) [M + H'] calculated for C,5H;6NsO4S,: 462.05365, found: 462.05357.

~ (E)-N-(4-(N-(3-methoxypyrazin-2-yl)sulfamoyl)phenyl)-3-(thiophe

)%(H\S//O n-2-yl)acrylamide (9f): '"H NMR (600 MHz, DMSO-dg) & 3.90 (s,

QN & @\ 0 3H), 6.59 (d, J = 15.6 Hz, 1H), 7.14 (t, J = 4.2 Hz, 1H), 7.48 (d, J =

NTSNF NS 3.0 Hz, 1H), 7.68 (d, J = 4.8 Hz, 1H), 7.73 (br, 1H), 7.75 (br, 1H),

of 7.79 (d, 3= 15.6 Hz, 1H), 7.85 (d, J = 9.0 Hz, 2H), 7.97 (d, J = 9.0 Hz,

1H), 10.55 (s, 1H), 10.80 (br, 1H); *C NMR (150 MHz, DMSO-dy) &

163.68, 143.03, 139.42, 134.06, 131.72, 128.82, 128.79, 128.72, 128.71, 128.68, 128.45, 120.06, 118.37, 53.62;

mp. 224-226 C; IR (neat) vmax: 3251, 3106, 1678, 1619, 1591 cm’'; HRMS (ESI) [M + H'] calculated for
C13H7N404S;: 417.06857, found: 417.06977.

N-(4-(N-(3-methoxypyrazin-2-yl)sulfamoyl)phenyl)-3-(5-nitr

o]
H 0 othiophen-2-yl)propanamide (9g): 'H NMR (400 MHz,
N4
'\i\,\‘r C;/S o Ketone-ds) & 2.89 (t, J = 7.2 Hz, 3H), 3.28 (t, J = 7.2 Hz, 3H),
Z N S \o 3.92 (s, 3H), 7.03 (d, J = 4.0 Hz, 1H), 7.69 (s, 1H), 7.70 (s, 1H),
H |/ * 782 (d, J=17.2 Hz, 2H), 7.86 (d, J = 4.0 Hz, 1H), 8.06 (d, J =

9%
7.2 Hz, 2H), 9.38 (br, 1H), 9.68 (s, 1H); '*C NMR (100 MHz,

DMSO-dg) & 170.43, 154.21, 150.06, 143.86, 138.83, 135.11, 134.43, 133.68, 130.00, 129.72, 126.21, 118.82,
53.78, 37.86, 26.03; mp. 164-167 “C; IR (neat) vmax: 3108, 2923, 2852, 1696, 1592 cm™; HRMS (ESI) [M + H']

' Y. Taniguchi, H. Kato, Chem. Pharm. Bull., 1973, 21(9), 2070
S5



Electronic Supplementary Material (ESI) for Medicinal Chemistry Communications
This journal is © The Royal Society of Chemistry 2014

calculated for CgH;sN5O4S,: 464.06930, found: 464.06876.

e N-(4-(N-(3-methoxypyrazin-2-yl)sulfamoyl)phenyl)-3-(thiophen-2-

N/gr“\s//o yl)propanamide (9h): "H NMR (400 MHz, DMSO-dg) 6 2.71 (t, J =

bN J @ 2 ¢ 7-2Hz 3H),3.12 (t, I = 7.2 Hz, 3H), 3.89 (s, 3H), 6.88 (m, 1H), 6.92

HJ\/\@ (m, 1H), 7.29 (m, 1H), 7.72 (m, 1H), 7.75 (d, J = 8.8 Hz, 2H), 7.93 (d,

oh J = 8.8 Hz, 2H), 10.35 (s, 1H), 1078 9.38 (br, 1H); *C NMR (100

MHz, DMSO-dg) & 170.58, 143.35, 142.98, 137.98, 134.30, 134.13, 133.16, 128.73, 126.85, 124.67, 123.80,

118.29, 118.20, 53.68, 38.09, 24.73; mp. 234-236 C; IR (neat) vmax: 3187, 2926, 1690, 1589, 1467 em’;
HRMS (ESI) [M + H'] calculated for C;gH;oN40,4S,: 419.08422, found: 419.08481

~o (E)-3-(5-bromothiophen-2-y1)-N-(4-(N-(3-methoxypyrazin-2-yl

N&KH\S/P )sulfamoyl)phenyl)acrylamide (9i): 1H NMR (400 MHz,

QN & @\ 0 Acetone-dg) § 3.93 (s, 3H), 6.54 (d, J = 15.6 Hz, 1H), 7.20 (d, J =

”J\/\@Br 4.0 Hz 1H), 7.26 (d, J = 4.0 Hz, 1H), 7.70 (d, J = 4.4 Hz, 1H),

o 7.72 (d,J = 4.4 Hz, 1H), 7.76 (d, J = 15.6 Hz, 2H), 7.92 (d, J= 7.2

Hz, 2H), 8.08 (d, J = 7.2 Hz, 2H), 9.35 (br, 1H), 9.72 (br, 1H); °C

NMR (100 MHz, Acetone-d®) & 163.4, 143.5, 141.8, 133.9, 133.6, 133.1, 131.8, 131.7, 129.5, 129.4, 120.7, 118.5,

118.4, 114.2, 53.2; IR (neat) vmax: 3234, 2954, 1670, 1591, 1532 cm™'; mp. 219-221 “C. HRMS (ESI) [M + H]*

calculated for CgH;sBrN,O4S,: 494.97909, found: 494.97956.

~o (E)-N-(4-(N-(3-methoxypyrazin-2-yl)sulfamoyl)phenyl)-3-(2-nitro

/K(H\ //0 phenyl)acrylamide (9j): 1H NMR (400 MHz, DMSO-dy¢) 6 3.91 (s,

BN o//s\© o 3H), 7.02 (d, J = 15.6 Hz, 1H), 7.71-7.77 (m, 4H), 7.87 (d, J = 8.8 Hz,

HJ\%\@ 2H), 7.99 (d, J = 8.8 Hz, 2H), 8.07 (d, J = 7.6 Hz, 1H), 8.23 (d, J =

8.4 Hz, 2H), 8.47 (s, 1H), 10.66 (br, 1H), 10.84 (br, 1H); *C NMR

9 NO, (100 MHz, DMSO-d®) & 163.4, 148.3, 142.9, 138.6, 136.3, 134.2,

130.6, 128.8, 124.6, 124.2, 121.8, 118.6, 53.7; mp. 280-282 C. IR

(neat) vmax: 3336, 3207, 1671, 1592, 1527 cm™'; HRMS (ESI) [M + H] " calculated for C,oH;sNsO¢S: 456.09723,
found: 456.09684.

~o (E)-N-(4-(N-(3-methoxypyrazin-2-yl)sulfamoyl)phenyl)-3-(4-
N)\/H\S/P nitrophenyl)acrylamide (9k): 1H NMR (400 MHz, DMSO-d¢)
QN J @ Q P §3.91 (s, 3H), 7.02 (d, J = 15.6 Hz, 1H), 7.74 (d, J = 15.6 Hz,
NM@ 1H), 7.74 (br, 2H), 7.86 (d, J = 8.8 Hz, 2H), 7.91 (d, J = 8.8 Hz,

o NOo, 2H),7.98 (d,J=8.8 Hz, 2H), 8.31 (d, J= 8.8 Hz, 2H), 10.74 (br,

1H), 10.86 (br, 1H); *C NMR (100 MHz, DMSO-d®) 5 163.4,

147.8, 142.8, 141.0, 138.6, 128.9, 126.0, 124.2, 117.7, 53.7; mp. 279-281 ‘C. IR (neat) vmax: 2234, 2916, 1684,
1518 cm’™; HRMS (ESI) [M + H] ™ calculated for C,oH;sN5O6S: 456.09723, found: 456.09705.

(E)-N-(4-(N-(6-bromo-3-methoxypyrazin-2-yl)sulfamoyl)
/Krn 0 phenyl)-3-(5-nitrothiophen-2-yl)acrylamide  (9b): 'H
\ ~

/k/N O//S e} NMR (400 MHz, DMSO-d¢) 8 3.91 (s, 3H), 7.16 (d, J =
Br = N % S

\o, 13:6Hz 1H),7.56 (d, J = 4.4 Hz, 1H), 7.79 (d, ) = 15.6 Hz,
2

9b S6
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1H), 7.91 (s, 1H), 7.93 (s, 4H), 8.13 (d, J = 4.4 Hz, 1H), 11.08 (br, 1H), 11.40 (br, 1H); *C NMR (100 MHz,
DMSO-d%) § 162.9, 150.6, 149.3, 146.7, 143.0, 134.0, 132.1, 130.8, 130.2, 128.7, 126.0, 118.6, 54.7; mp.
282-283 °C. IR (neat) vmax: 3286, 3102, 2932, 1686, 1535, 1332 cm’'; HRMS (ESI) [M + H]" calculated for
CyoH3BINsO6S;: 561.94851, found: 561.94755.

m“ 0 (E)-N-(4-(N-(3-(benzyloxy)pyrazin-2-yl)sulfamoyl)phen
7
Ny s

k/N g \©\ o yl)-3-(5-nitrothiophen-2-yl)acrylamide (9c): 1H NMR
< N = S (400 MHz, DMSO-d¢) 6 5.40 (s, 2H), 6.86 (d, J = 15.6 Hz,

. | 1H), 7.32-7.42 (m, 3H), 7.52 (d, J = 7.2 Hz, 2H), 7.59 (d, J

= 4.4 Hz, 1H), 7.78 (br, 2H), 7.82 (d, J = 15.6 Hz, 2H),

7.85 (d, J = 8.8 Hz, 2H), 7.99 (d, ] = 8.8 Hz, 2H), 8.15 (d, ] =4.4 Hz, 1H), 10.72 (s, 1H), 10.91 (s, 1H); *C NMR

(100 MHz, DMSO-d°) & 162.7, 150.6, 149.3, 146.4, 142.7, 137.9, 136.3, 135.0, 134.3, 133.4, 132.5, 130.8, 130.4,

128.8, 128.3, 128.1, 127.9, 125.5, 118.7, 67.7; mp. 238-239 ‘C; IR (neat) vmax: 3322, 3089, 1683, 1589, 1534
em’'; HRMS (ESI) [M + H] " calculated for C4H,oN5O4S,: 538.08495, found: 538.08398.

M. (E)-N-(4-(N-(3-hydroxypyrazin-2-yl)sulfamoyl)phenyl)-3-(5-
N_ /

Nl/gr \//s/ o nitrothiophen-2-yl)acrylamide (9d): 'H NMR (400 MHz,

QN 0 \©\N P S DMSO-dg) & 6.85 (s, 1H), 6.88 (s, 1H), 6.97 (br, 1H), 7.59 (d, J

H | )N 44 Hy 1H), 7.80 (s, 1H), 7.84 (d, J = 8.4 Hz, 2H), 7.96 (br,

od 2H), 8.15 (d, J = 4.4 Hz, 1H), 10.66 (br, 1H), 10.73 (br, 1H);"*C

NMR (100 MHz, DMSO-d®) & 162.73, 150.64, 146.46, 142.67, 132.49, 130.81, 130.41, 128.78, 125.54, 118.69;
mp .264-270 °C; IR (neat) vmax: 3184, 3108, 2917, 2848, 1668, 1591 cm’'; HRMS (ESI) [M + H] " calculated for
C17H14N504S,: 448.03800, found: 448.03792.

///0 (E)-3-(5-nitrothiophen-2-yl)-N-(4-(N-(3-(prop-2-yn-1-yl

N| oxy)pyrazin-2-yl)sulfamoyl)phenyl)acrylamide (9¢): 'H

~AE
QN © \Q s NMR (400 MHz, DMSO-dg) 6 3.57 (t, J = 2.4 Hz, 1H),
NWN% 5.01 (d, J=2.4 Hz, 2H), 6.86 (d, J = 15.6 Hz, 1H), 7.59 (d,
9e J = 4.0 Hz, 1H), 7.78-7.86 (m, 4H), 8.16 (d, J = 4.0 Hz,
1H), 10.72 (s, 1H), 11.00 (br, 1H); *C NMR (100 MHz, DMSO-de) & 162.7, 150.6, 146.4, 142.6, 132.5, 130.8,
130.4, 128.8, 125.5, 118.7, 78.8, 77.9, 53.8; mp. 205-207 ‘C; IR (neat) vmax: 3284, 3106, 2924, 2852, 2126, 1687,
1538 cm’™!; HRMS (ESI) [M + H'] calculated for CoH;6NsO4S,: 486.05365, found: 486.05326.

///\0 H o (E)-3-(3-nitrothiophen-2-yl)-N-(4-(N-(3-(prop-2-yn-1-yloxy)p
N)YN\S// yrazin-2-yl)sulfamoyl)phenyl)acrylamide (91): 'H NMR (400
L_n J \©\ ? Mz, Acetone-dg) 3 3.08 (t, J = 2.4 Hz, 1H), 5.02 (d. J = 2.4 Hz,

N | ) 1H),692(d,J=15.6 Hz, 1H), 7.72 (m, 2H), 7.73 (d, J= 3.2 Hz,
o O,N 1H), 7.79 (d, J = 3.2 Hz, 1H), 7.95 (d, J = 8.8 Hz, 2H), 8.12 (d, J

= 8.8 Hz, 2H), 8.49 7.99 (d, J = 15.6 Hz, 1H), 9.90 (br, 1H); *C
NMR (100 MHz, Acetone-dg) & 163.1, 143.8, 140.5, 131.3, 130.1, 127.8, 127.0, 125.9, 119.2, 76.4, 54.6, 54.3; mp.
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235-237 ‘C; IR (neat) vmax: 3354, 2922, 1661, 1592, 1537 cm’’; HRMS (ESI) [M + H] " calculated for
C20H15N506SZ: 48605365, found: 486.05374.

(E)-N-(4-(N-(4, 6-dimethylpyrimidin-2-yl)sulfamoyl)

H
AN N\S/P phenyl)-3-(5-nitrothiophen-2-yl)-acrylamide ~ (#14): 'H
| _N J \©\ Q NMR (400 MHz, DMSO-dg) 8 2.25 (s, 6H), 6.75 (s, 1H), 6.85
= S
N | ) NO, (d,J =156 Hz, 1H), 7.58 (d, J = 4.8 Hz, 1H), 7.81 (d, J =

15.6 Hz, 1H), 7.83 (d, J = 8.8 Hz, 2H), 7.97 (d, J = 8.8 Hz,

2H), 8.14 (d, J = 4.4 Hz, 1H), 10.70 (s, 1H), 11.64 (br, 1H);
C NMR (100 MHz, DMSO-dq) & 162.70, 156.18, 150.64, 146.50, 142.41, 135.05, 132.44, 130.85, 130.45, 129.41,
125.57, 118.34, 113.50, 54.94, 22.89; mp. 288-290 ‘C; IR (neat) vmax: 3257, 3104, 1686, 1592, 1536 cm’;
HRMS (ESI) [M + H'] calculated for C;gH;sN505S,: 460.07439, found: 460.07490.

#14

~ (E)-tert-butyl (3-(6-meth-oxy-5-(4-(3-(5-
)%(N\S/P nitrothiophen-2-yl)acrylamido)phenylsulfona
BocHNMN J \©\ Q mido)pyrazin-2-yl)propyl)carbamate  (15a):
N" NN o, 'HNMR (400 MHz, Acetone-dg) 8 1.38 (s, OH),
15a 1.84 (m, 2H), 2.63 (t, J = 7.6 Hz, 2H), 3.12 (m,
2H), 3.94 (s, 3H), 5.96 (br, 1H), 6.96 (d, J = 15.6 Hz, 2H), 7.51 (d, J = 4.4 Hz, 1H), 7.62 (s, 1H), 7.83 (d, J = 15.6
Hz, 2H), 7.95 (d, J = 8.8 Hz, 2H), 8.01 (d, J = 4.4 Hz, 1H), 8.08 (d, J = 8.8 Hz, 2H), 10.01 (br, 1H); *C NMR (100
MHz, Acetone-dg) 6 164.2, 157.3, 152.9, 1504, 148.3, 147.9, 144.6, 136.9, 134.2, 132.9, 131.3, 131.2, 130.9,
126.9, 126.8, 120.2, 120.1, 79.0, 54.6, 41.2, 32.4, 29.2; mp. 205-207 °C; IR (neat) vmax: 1684, 1592, 1538, 1331
em ;HRMS (ESI) [M + H'] calculated for CgH3NgO5S,: 619.16393, found: 619.16467.

~o tert-butyl (3-(6-methoxy-5-(4-(3-(thiophen-2-yl)
N/g(“\s/f) propanamido)phenylsulfonamido)pyrazin-2-yl)pro
Bocti V\/QN & Q 0 pyl)carbamate (15b): 'H NMR (400 MHz, CDCl) &
N \ S/ 1.42 (s, 9H), 1.81 (m, J = 7.2 Hz, 2H), 2.58 (t, J= 7.6
15b Hz, 2H), 2.73 (t, J = 7.6 Hz, 2H), 3.11 (q, J = 6.4 Hz,

2H), 3.24 (t, J = 7.2 Hz, 2H), 3.94 (s, 3H), 4.71 (br,
1H), 6.83 (m, 1H), 6.91 (dd, J,= 5.2 Hz, J,=3.2 Hz, 1H), 7.13 (dd, J;= 5.2 Hz, J, = 1.2 Hz, 1H), 7.53 (br, 2H),
7.59 (d, J = 8.8 Hz, 2H), 7.71 (s, 1H), 8.02 (d, J = 8.8 Hz, 2H); *C NMR (100 MHz, CDCl;) & 170.3, 156.0, 148.0,
146.5, 142.8, 142.4, 135.3, 134.0, 131.7, 129.6, 127.0, 125.0, 123.7, 119.0, 113.5, 79.2, 53.9, 40.0, 39.4, 31.1, 29.4,
28.4, 25.4; colorless oil; IR (neat) vmax: 2977, 1681, 1592, 1530, 1166 cm™'; HRMS (ESI) [M + H'] calculated
for CysH34N506S,: 576.19450, found: 576.19448.

Amine 16a, 16b: The N-BOC amine 15a-15b was treated with 10% (v/v) trifluoroacetic acid (TFA) in DCM in a
round-bottomed flask under an argon atmosphere at 0 “C. The reaction mixture was stirred at room temperature
for 1.5 h. After all aniline had been consumed, monitored by TLC, the solvent was removed in vacuo and dried

ether was added. The resulting yellow powder was filtered and collected to afford the amine (quant.) as a TFA salt.

~ (E)-N-(4-(N-(5-(3-aminopropyl)-3-methoxypyra
&rn D zin-2-yl)sulfamoyl)phenyl)-3-(5-nitrothiophen-2

°s
HzN\/\)IvN o//\©\ 0 P -yDacrylamide (16a): 'H NMR (400 MHz,
s
TFA N
HJJ\/\E/>/S§OQ
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DMSO-dg) 8 1.88 (m, 2H), 2.63 (t, J = 7.6 Hz, 2H), 2.81 (m, 2H), 3.90 (s, 3H), 6.88 (m, 2H), 7.59 (d, J = 4.0 Hz,
1H), 7.65 (s, 1H), 7.69 (br, 2H), 7.79 (s, 1H), 7.84 (m, 2H), 7.96 (m, 2H), 8.15 (d, J = 4.0 Hz, 2H), 10.72 (br, 1H),
10.78 (br, 1H); *C NMR (100 MHz, DMSO-dg) & 162.8, 150.7, 149.4, 146.4, 145.7, 142.6, 135.9, 135.2, 132.5,
131.4, 130.9, 130.5, 128.8, 125.5, 118.7, 53.5, 38.3, 29.9, 26.3; mp. 195-197 C; IR (neat) vmax: 3110, 1673, 1625,
1537, 1169 cm™'; HRMS (ESI) [M + H'] calculated for C,;H3NgO6S,: 519.11150, found: 519.11179

~ N-(4-(N-(5-(3-aminopropyl)-3-methoxypyrazin
)\/H\ 9 -2-yl)sulfamoyl)phenyl)-3-(thiophen-2-yl)propanamid
o N'v“ g \@ ) e (16b): '"H NMR (400 MHz, DMSO-dg) & 1.91 (m, J =
N S_ 7.2 Hgz, 2H), 2.42 (t, J = 6.4 Hz, 2H), 2.67 (t, J = 7.6 Hz,
166 ; |/ 2H), 2.71 (m, 2H), 3.11 (t, J = 7.6 Hz, 2H), 3.32 (s, 3H),
6.88 (dd, J; =3.6 Hz, J, = 1.2 Hz, 1H), 6.92 (dd, J; =5.2
Hz, J, = 3.6 Hz, 1H), 7.17 (s, 1H), 7.30 (dd, J, = 5.2 Hz, J, = 1.2 Hz, 1H), 7.53 (d, J = 8.8 Hz, 2H), 7.73 (d, J = 8.8
Hz, 2H), 7.95 (br, 2H), 10.06 (s,1H); '>*C NMR (100 MHz, DMSO-dy) § 170.0, 150.8, 145.4, 143.5, 140.5, 140.1,
136.4, 130.9, 127.7, 126.8, 124.6, 123.8, 117.6, 51.7, 38.1, 29.6, 26.4, 24.9; mp. 194-197 °C; IR (neat) vmax:
2955, 2916, 2848, 1654, 1557, 1459 cm™'; HRMS (ESI) [M + H'] calculated for Cy;H,gN5O,S,: 476.14207, found:
476.14212.

3) Biological evaluation of sulfonamide analogues
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4) Synthesis and biological evaluation of the chemical probes

Synthesis of the chemical probes:

Biotin-LC-proline acid 17 (14 mg, 0.01 mmol) and primary amine 16a or 16b (16 mg, 0.03 mmol) were dissolved in 1 mL of
DMF at room temperature under the argon atmosphere. DIPEA(17 pl, 0.1 mmol) was added to the solution, and followed by
HATU(12 mg, 0.03 mmol). The resulting solution was stirred at room temperature for 18 hours. The solvents were removed
under high vacuum and the residue was purified by reversed-phase HPLC [X-brige C18, 4.6x150 mm, UV 377 nm,
CH3CN/0.5%TFA in H,O gradient 10:90~30:70 (0-3 min) 30:70~45:55(12-15min) 45:55~100:0 (15-20 min), 1.0 mL/min] to

afford the desired probe as a colorless oil (6 mg , yield 32%).

Yo I>;
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18a
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Peking University Mass Spectrometry Sample Analysis Report

Analysis Info o .
Acquisition Date 5/25/2011 3:25:15 PM

Analysis Name 11050775_20110525_000001.d e s - Sl

m ESILPoslive Oparator Peking University

- T1050775_20110525_000001.0. +M
Intens.
ot 1882 80680

3

1915.73623
L sttt At P Skt "

st M o it ML LS BT vl Vbt ot &
1800 1820 1840 1860 1880 1800 1920 miz

Meas. miz # Formula miz _err [mDa] err [ppm] mSigma  rdb « Conf Nnuol:
185580879 1 CB7TH119N2002053 1859.80661 22 12 na 385 even

Bruker Compass DataAnalysis 4.0 ’ ~printed.  5/26/2011 4373TPM . Page 10f 1

HRMS (ESI) [M + H'] calculated for Cg;H;19N2000S3: 1859.80661, found: 1859.80879
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Peking University Mass Spectrometry Sample Analysis Report

Analysis Info
Analysis Name 11111085_20111128_000001.d Acquisition Date 1172872011 11:08:31 AM
Sample negative probe Instrument Bruker Apex IV FTMS
Comment ESI Positive Operator Peking University
— T1111085_20111128_000001.. +MS]
X108
181784382
3
2]
N
188383143
1720 1740 1760 1780 1800 1820 1840 1860 1880 iz
Meas. m/iz_# Formula Score miz_err[mDa) err [ppm] mSigma rdb e Conf N-Rule
181684422 1 CEBIH12ZN1901853 100.00 1816.83719 70 ] 620 365 even ok
" Bruker Compass DataAnalysis 4.0 e T printed: 1172672011 11:.16:58 AM Page 1of 1

HRMS (ESI) [M + H'] calculated for Cg7H,2,N160,5S5: 1816.83719, found: 1816.84422

Biological evaluation of the chemical probes:
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'H and *C NMR spectra

1dh-03-54-1123-2
File: xp
Pulse Sequence: sipul

o an o g 2 EEEE
S5%3 8 sz 3 2233
U u U |
LO
HoN
2 \KQN
N~
2b
. .
T T T L T r¥7%y T T | T T
7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 ppm
I;f
’-.‘G.SI H GG? o
1dh-03-54-C13
File: xp
Pulse Sequence: sipul
L s = =nrex 2
[ 1 U
|
‘i
|
O
HoN
2 %N
N~
2b :
|
]
| i
|
|
! I
| | l
g .
LR | T T YT T T LBA RS | ¥ T T rrrrrTTT T T T T T R R BT
2z0 200 180 160 140 120 100 1] 60 40 20 [] ppm
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1dh=03-56-1123

File: home/labsvnarsys /data/]lacdachong/1dh=-03-56=1123.11d
Pulse Sequence: sZpul

T o 33 2333 : 2333
2 2 ::j::_i-j .;L.j ] «| e
o H ?
N /N%N
(o) A |
R T
N
H
5d
/ b
T T T T T T L . r
" " T T 6 5 s 3 ppm
et Syt zl:':u 1.14
0.84 oe 1A 0.68
1dh-03-56-C13-20131203
File: home vnarl/vnarsys data-Lel /s 1dhy 1dh-03-56-C13-20131203. 71d
Pulse Sequence: s2pul
2} T‘ H 5
‘ ‘ ‘ ‘ ‘ ‘ I
e
\ ,N O
fo) S\\ | i
JUOARS
N
5d
!
]
[zl ] ll l
220 200 180 160 A AR MR a0 R e BOr T gyt .,,_,.,z_[n,_,,_..,....‘..,,,;.;m.
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1dh=03-58
File: xp

Pulse Sequence: sZpul

7.260

6.833
6.633

~8.655
S B850

—a.988
a.983

4.18%

8.0 7.5 7.0 6.5 6.0 5.5 .0 4.5 2.5 ppm
- o R o
L.lﬂ.lll aa .4 .00 2.08 0.66
10h-03-58-C13
File: xp
Pulse Sequence: s2pul
5% sEEs B pe=ge =
83 S3I8R a GRSSS =
2% §382 | RERER 3
]Lrl KLE[U
o H 7
W\ /N AN
SN
joge
H,N
6e
N Tt
T e T T T Y T T T T v T AR
220 200 180 160 140 120 0 80 60 0 ppm



Electronic Supplementary Material (ESI) for Medicinal Chemistry Communications
This journal is © The Royal Society of Chemistry 2014

dhl-03-49

File: xp
Pulse Sequence: slpul

10.722
~5.010

_—s.m

—
——b

-
=
i

TR
L | J

- : . ————r
11 10 3 8 7 6 5 ] 3 ppm
. e o w
o.88 0.90 4.11 0.84 9.83
0.82 2.03 0.78 z.00
1dn-03-49-C13
File: =p
Pulse Sequence: slpul
" - 2 =
: 3 2 . S
2 - s H sus
1 ] JJ
—

SES——— | 1)

— 1. 88
_— s
1.

ot 9
\\,N N
o AN
s /©/O NS
X N
O,N \I H
e

ey T T v s - T v T T
220 200 180 160 140 120 100 1] 60
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Tdh-03-59
File: xp

Pulse Sequence: s2pul

7.280
6.836

—T.778
e B.825

—_7.768

—— i
——— =1
— ——

O,N

| “_J_,L___

T T T ————r—T—————T7" T T T T— —r

8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 a.0 3.5 3.0 2.5 ppm

1dn-03-53-C13
File: xp
Pulse Sequence: sZpul

a T e
g : £z gl ig 8
2 : 28 x
: e : v = oW
g a &S 3 58
E g 85 :

O,N Q i OH

7a

180 160 140 120 100 80 60 a0 20 ppm
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Iw1=01-74-acetonsbiaozhang
Flle: xp

Pulse Sequence: s2pul

—9.718

e 3 . 313
JE— N ]

—

S —
_— —'—é—r
s
0.90

Twi=01=74=-C
File: xp
Pulse Sequende: s2pul
£33 3 . c:::;:n:
=42 T 8 S3ucprad
sde ] a :;:z =431
P 1 ] l"‘-:*L /.L,-.]...J
~
ot 9
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Br S A N
\ H
9i
| JJ 1 {11 | || | L
B L B o L MAAMARE S MRS RS ML RS ML
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Twi-01-84-H

File: xp

Pulse Sequence: slpul
- - - v = -I —I
\O
Sy
N~
__NHBoc
1
[m—— o= —r v-—r —e S— :
§ 7 6 5 4 2 ppm
0.52 T ?:3:0 ':
Iwl-01-84-C
File: xp
Pulse Sequence: sipul
:‘i : : :)‘I‘ z - Q‘\"\Sﬁ '\-0} - '!1“
I I
~o
HoN
2 %N
N~
X__NHBoc
11
| ’
) N 1 Il J JL ) i“ L
T T T T T LA A S e S e i B B i B LI S B B e B e e i

T T —r v r—r—rerey
160 140 120 100 &0 60
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Twl=01-85<H

File: home/lab/vrarsys /datasIwl/Iwi=-01-85-H.71d

Pulse Sequence: s2pul

g2 g 5 E i3 4] E3838 8 -
e . = - e o e o 7
~o
HoN
2 %N
N_h_~_NHBoc
12
/ [ J f
l v G S ¢ - ;
r T T T —T T T - T
7 6 5 4 3 2 ppm
Ea s et e
.84 1.88 2.02 z.00
0.88 2.88 _ 2.0 8.21
W1-01-88-C
File: home/lab/vrersys /datasIwl/Iwl-01-85-C.f1d
Pulse Sequence: s2pul
13
g £.9¢ S grng g $ =2
T 117 1 UJ | | J
~N
(0]
H,oN
2 \H/j§N
N\/\/\/NHBOC
12
] J l I L l H
S T r——r T T | B e i | T T T L T L |
160 140 120 100 &80 : 60 a0 20 ppm
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TW1=01-BE=H
File: xp
Pulse Saquence: sZpul

= =2 ms=2 o3 z = %222 3% ] -
= -~ »f«'rij -~ .E - n-{Tj T_““ T s
|
~,
o H ?
A\ /N
o) 8 \(g"‘
)J\ /©/ 0 N\)\/\/NHBOC
N
H
13
- ,_L_A_JJJ\ l___.____— A _._.J_—A__k_ -.._ti\_Jk_...._.____.._l_
— D N AT A g ST e  E—
e T 6 s o s El pon
100 I-.:l .L":'.'}o i u.: 3% ;:5 Lo e X :_:q
Iwl-01-86-C
File: %p
Pulse Sequence: s2pul
e . g233 z § 883 %
i sz ﬁw 1
| \J | | ‘ [
' \ | |l \ | | \
N
o R ?
o) s %N
/IL /©/ o N\/\/\/NHBOC
N
13
|
| | l |
- a
\ Ly | ull . e —
i PG — B IR S I ah ppm
TR o E
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Twi=01-89-H
File: mp

Pulse Sequence: sipul

b H ¥ 1 | \[j 1 :
1
N
o R 7
\)
s
o NMNHBOC
HoN
14
___.Ml l = UL _A i = t‘\_A-‘J
—_——r———r——T T T T T T T T T T T T i ™ T—
] 7 6 5 4 3 4 - 1 pPpm
L7 ke |:¢ T e A ENT L
TWi=01-89-C
File: xp
Pulse Sequence: sipul
§ g2 g 38R 3 5733 - = 2%
£ z3f  5a3E - 2iis 3 s scs
w | ) N I
- g ‘
1
~,
o R ?
\
sy
/©/ 0 N_A_~_NHBoc
HoN
14
|
!
, . S I ——————
160 140 120 100 80 &0 40 20 ppm
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Tdh-05-88-H-20111104
Fila: home/lab/vnersys/data/)lacdachong/1dh-05-68-H-20111104.714
Pulse Sequence: sZpul

S —— " g - si332 3
2 =nszs g 5ER38338R0338 2232

ERCEEEERE R FEEET 2 i3 R EEEE R R 2382 g
BEAR RS Ceeese - LL] AREAAAn NN NN s e

T T T T T T T T
8 7 6 S 4 3 2 ppm
et B W et o L i o gt
1.78 2.03 0.48 0.83 0.84 1.90 1.91 2.15
0.901.57 0.77 0.83 a.00 z2.10 2.08 .37
1dn-05-68-20111104
File: xp
Pulse Sequence: sZpul
= s oy mman "
& 3 §Ei§ 3 8% si8% g
H ] (43 45 2 2% asss e

=
N\

| uﬂ' |

220 200 180 160 140 120 100 80 60 a0 20 o ppm

S27



Electronic Supplementary Material (ESI) for Medicinal Chemistry Communications

This journal is © The Royal Society of Chemistry 2014

Twi=01=91-H

File: up

Pulse Sequence: s2pul

ecot

o)
15a

—A

——r—r—r—

10

ppm

-

~

1 ..Q!

1.8102 0.90
0.90.98 0.97

i g g

T
9
—
on

9se

ez 62
I
£E0°0E )\,

Iwl=g1-91-C

(R
n.o.on|\
SELTOE

2087 0E
TR
09€°2E
ERT TR

T95°p5

[T T

EOTOZT
wiezi—

LITa 1)
iy o«-“/l,

087061
THTCTET MWllr

VE ST
2-.«2.&
LR PET

st
Mwzrest

STZeST

NHBoc

O,N

|

H
-
]
H BEE 902,
s vor-voT
] £6eT 90z~
H
i
5@
-
s 2 .
=
- e

ppm

T T T T

20

R Eaa R R
40

s

R l ]
100

T T T
180 160 140 120

-

T
zoe

T
2z0
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1dh-05-70-H-20111107
File: xp
Pulse Sequence: sZpul

seSngesuse_nmnn~ES
rSiSEhebemmA-NSBNoR
H ErmnTTYvToamS
LT

2 o i ] et b o idd
| ﬁk W LT///ﬁ |
e
o H ?
N _N N
o) S
O N~ NH,
S N TFA
\ H
16b
| Jul LAk _Lx 1
T T T T T T L E e | -~
10 3 8 7 6 5 4 3 2 ppm
e et ot d W :3~ ;“ Lo ;;
o= 205t 007 T g6 b R e F
1dh=05=70-C-20111107
File: xp
Pulse Sequence: sipul
2 £5§3953833% 3 2 5§5E555555§
s SogssESnsIn o g sssEssgdssay
5 ..‘.-.-_._.__-..7.... 3 I\Lw
~,
o H
o
/©/ O N~ NH,
S N TFA
Y/ H
16b
L Ll I 11‘
i . N
T ' MR MEE——— B — T . ,
220 200 180 160 140 120 100 a0 60 a0 20 0 ppm
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Twl=-03-39-deBoc

aia: home /vnar 1 /vrarsys /data-Leigin B BB - F3 0 Yadep g 2 aN23sas3zsens )
e kbbb 3 JanlmRaseane i
171 | | 11111 °T
Tr ] U
|
| i |
N,
ot 9
“W._N
0 sy
/©/ O N~ NH,
SN TFA
\ !
16a
|
|
J ey J‘JU. . \
J
r T —r _— - " r— - —
10 8 6 5 a 3 2 1 ‘ppm
- v - S -
Ch o.00z mEs 0.9 e - .41
1wl-03-39-deBoc-C
File: up
Pulse Sequence: sZpul
£ 3 553%53335%
g 2 $adsasasss
: s
~,
ot
AN
o Sy
/©/ o N\/I\/\/NHZ
TFA
O,N N
16a
. | uﬂ,]l | |
e " -
ey T T T A AAR o
220 ! ?_IIII léﬂ 100 1] 60 40 20 ppm
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Twi-blaczheng-ViL0280-DNS0-H
Fitle: home/lab/vrmrsys /data/ 1wl /1wl-blaozheng-ViL0Z80-0NS0-H.71d
Pulse Sequence: sipul

z 2 3 2 - 2
32 L4 - - -
s s “ i
~
ot 9
A\ ,N
S =N
o o
ON 0O N~
2 R N
H
8j "
I “ ik
—_r T T T =T N T Py
11 10 9 8 7 6 5 4 3 ppm
——t [T e —
o.89 1.0% 1.108.18 1.12
1.14 1.032.104.20 3.00
Pulse Sequence: s2pul ;
~
ot 9
“ _N N
0 S\\ | N
O,N /©/ 0 N\/
2 AN N
H
8
| _.‘ﬁ b W
T T T T FrIsrirrrIrireeey Tr rrIrrrrfrrrrpreeey TTY T T T T T T M L B e e
220 200 180 160 140 120 100 80 60 a0 20 0 ppm
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Iwl=biaozheng=1w10281-0MS0-H
File: xp
Pulse Sequence: sipul

:W ’ |
| | ‘
~,
(0]
o K
o &N
foase
A N
H
O,N
8k
r - + v + —r T T T T T - = T T 1T
l.l.'l. ?Il 9 BI } 6 5 4 3 2 1 ppm
e (v - - ‘t.;z
) L0 s 1o 1.0

Twl=-biaozheng=1w]0281-0MS0-C
File: xp
Pulse Sequence: sipul

i B et fwmel @ N
2 s ms=  ups = E
z £ #2838  ZE% 2 ]
"~ -~ LA -
E $ =8 83 2 -
| |l; |
1 I
|
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Wl Loz
File: xp
Pulse Sequence: s2pul

5.89
5.014
s.018

—~8.02%
—— .0

o N1
) S\:%N
S NN
\ H

——— L Uﬁl .Ji | J E ‘ "

T T T T L) T T
10 9 8 7 6 5 4 3 ppm
e it i - [ [e——
aeza 0.0 188 e v.82 o 1.00
Loz
File: home/ldb/vnmrsys /data/Iwl/Iwl-blaozheng-wLL0293-acetone~C.M1d
Pulte Sequende: s2pul
3
W
Il
|
of 9
\\S,N\AN
N |
WAL '
S BN N
\ ! H
NO,
9l
o g JIM I || | — N
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IW1-blaozheng-14208n-D50-H
File: xp
Pulse Sequence: sZpul

——10.905
—5.398
3.332
2.500

=
=
X

(o]
Qﬁo
S
.
2

P e P . —— e ' - ——r—e
11 10 9 8 7 6 5 4 SI Zr
0.88 0.792.320. -

0.8 TS om Ao

Twi-blaozheng=-14208n-0NS0-C
File: xp
Pulse Sequence: s2pul
2 -3 H EEEE B
T & H :@
o H ?
W NOA
0 5o
e et
onN—C T Y N
9c !
‘1 | A { | P
T T rTY T T T TIYvrvesy LI s ¢ T T Ty T T Frerrgrevy
180 160 140 120 100 an (1] 40 20
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Twi-blaozheng-wiL14208r -DRSO-H
File: xp
Pulse Sequence: s2pul

11.398
3.7
2.504
2.500
2.496
2.080

=

H
O\\S,N\H%N
0o ]
0]
S AN N/©/ N\)\Br
OoN \ l H

1 i L

—r—rr T —r—r

T T T —r T — —r—r + — ¥ -
11 10 -] 8 7 6 5 A ili 2r
1-_,;;_ — b At gt et pem
L 0.98 118 1.08
.63 1.08 3.00

Iwi=biaozheng-wWiL 14208r -DNS0-C
File: xp

Pulse Sequence: sZpul

62904
—— 149,313
146.688
143,015
118,644
54.667

—_— - 150.584
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L
File: xp

Pulss Sequence: sipul

10.731

3.310
3.322
T
3.zn
2.504
2.500

[—2.a3

—¢.n4s5

—  5.754
/3.
V=

—_— s
8
—y
—
=
T,

O,N \ | H
9d
T — T —T L e e B T T -1~ + T v
11 10 9 8 7 6 1 4 3 ppm
1.5 1.98.85 0.80
1.08 2.75 1.05 z.00
T
File: xp
Pulse Sequence: sipul
] g 52 % 3 EF:E_IEEE
N g igd 9 3 saafsss
; P Wy
|
|
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Iwl=blaozheng-1420-DMS0-H
File: up

Pulse Sequence: s2pul

: I 7
]
- i
~,
o H ?
: s ‘\S/NW)QN
\ |
ST
ON—(" | NN
9a

————r—r—r T T o e | v T T 1 — —
11 10 9 8 7 B 5 4 3 2 1 ppm
Rl [P -, w f-— —
0.76 0.852.420.98 9.22 z.08
.94 1.98.31 0.33 .00
Twl-biaczheng-1420-0M50-C
File: xp
Pulse Segquence: spul
= = = E-E
=~ ° ] nEd
3 = o B

160 140 120 100 80 60 a0 20 ppm
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i 3
File: xp
Pulse Sequence: s2pul

W 1 T

o gsaacie Hesy g

* San8ass 8825 2

b dhnadd u e £
LU LU W

!
—_—

o H ?
\ ,N SN
o Sy oN T
S o N\/ |
N
ON— | H
99

__Jl___.___ . U \\_LJ ,____._uux_ = \___H_,_m/un_,_ - _,_L_

—_r—— T T T T =T T

1
| |

10 9 8 7 B 5 4 3 2 1 ppm
M oy i . - R,
of s B 1.94
N g T . 3.00 2.85

Twi-biaozheng=-DHLOZT8-Ace tone=C

Sampie: guy-|-H-63-20110525
Flle: xp

Pulse Sequenge: sZpul

sd= - - o nasssdnss

g nazasdess
S48 s 58 L LELEL B
eg ; 4 cenendass
B " w o a saRnngass
ek B 35 WPy
L | - =}

‘ |

i r
N

FRSE——

e e o o o e e e e e s e U I I LN S S AR BRI B U R L R

220 z0o 180 160 140 120 100 &0 [1] a0 20 ] ppm
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Iwl-blaczheng-0HLOZ79-0M30-H
File: xp

Pulse Sequence: sZpul

5.751

10.778
10.351

— T B S
11 10 9 8 7 & 5 4 3 2 1 ppm
:_?! N 1.92 0.77 ;:5 a.00 2.00
0.53 3.85 0.88 0.15 .51 z.04

Twl=biaorheng-OHL 027 §-0NSD-C
File: homeslabsvnarsys /datas 1wl iw fid
Fulse Sequence: s2pul
~
ot 9
\\SRN%N
O N
el
S N
\ | H
i oh
i ‘ |
I l.EIl]IrII IIT{UI I -'.IIZII o llll] ) ﬂllJ I‘.--EU o 4‘0‘“”‘”‘2.0” r_‘_pp_m-
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s 5§ & & 8§ & g . 3 g : .
Ll “.—. A hlh..h. T - — 1 ye ......_r .n - — _.L. Ll ” 1 1 11 L.l | i | B | | S . 1 |
. _ — T S S— L
SO0~ o _.. W
7_..
7 _
| 7 z10'6¢
_ 5168
: 16268 ——
- | H 0EVEE —
005 — . 1 e
. i 60,68 ——
i PHEEE —— -
eree - N——— ST TPPYRN 5195 — o /v
i \ IN
YOB'E —— ) S — = J 1300 )
) — HN/ e -

~o
N
N
5.0
Q
of

259 = o |
£89 — 2
5 zT
8659 ,N, oA
¥EL'L W * o
L —\\
e ,/,,_. - _ \
EL¥'L — \ / g t
zT |
QlvL - 1/ o L _ b 1.05 7 196811 _
2.9 / _ ol 4
0992 \ . J _ £5¥'821 — / ¥
0eLL — / / — * o083 £89°921 —— —
. —me—d 2091 012821 —
F— = ===
. : 2 ——— mmm 16182 — _ .
0oL —7 », == FIN | si882) —
o / | aiLiel -|\
S | e —
046°L — | {l s \
I 7 _ .
Q 7 -2 _mﬁno— —
= “ 2
2 | | [=]
SISOl - e 3
eop ~ y, I
MGSO— _ 104 | = m
& s g
I
5 | m =}

e 1 e e e S
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Iwi-biaczneng-14-00S0-H
File: xp
Pulse Sequence: sZpul

: U U]

3.3a2

e S e e ey ENERURRI S | ————T
12 11 i0 9 8 7 [ 5
N v o e
5 0.863.03 .38
- 0.95 1.95 0.93 598

1wl-blanzneng-14-DK50-C

Sample: guy-1-H-68-20110524
File: xp

Pulse Sequence: s2pul

S -
g 8382 gz
u W e s e = .
3 ¥ 8323 =]
Il I
.
|
|
%)
i (@]
| 02N\]\

T2z 200 180 160 140 120 100

S41

#14

$4.935

ap.12%
39.916
39.708

=

39.084
38,828

e 39,202

\:

e 22 . 891

0.10%

———0.011



