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1. General Consideration:

Unless stated otherwise, all solvents and commercially available reagents were used as
received. Hexane, which was used for column chromatography, was distilled prior to use.
Non-commercial starting materials were prepared as described below or according to
literature procedures. Nuclear magnetic resonance (NMR) spectra were recorded on a
Bruker Advance 500 MHz at ambient temperature using the deuterated solvent and TMS
as internal standard (*H: & 2.50 ppm and *C['H]: & 39.52 ppm for DMSO-ds, 1H: & 7.26
ppm and BC[*H]: & 77.16 ppm for CDCIs). Chemical shifts (8) are given in ppm and
coupling constants (J) are quoted in hertz (Hz). Multiplicities are described as s (singlet), d
(doublet), t (triplet), q (quartet), hp (heptuplet), m (multiplet), br (broad) or com-binations
thereof. *C-NMR spectra were recorded with complete proton decoupling. For high
resolution mass-spectrometric analysis, samples were dissolved in MeOH or CH3CN and
diluted to a concentration of approximately 10-5 mol/L. 2 pL was injected using a CapLC
system and electrosprayed through the nanoelectrospray source. The nanoelectrospray
source was operated in positive ion mode at an electrospray potential of 1.7 kV. Colunm
chromatography was performed by manual on SiO> (particle size 100-200 mesh) using the
indicated eluent and visualized by UV detection (254 nm).

2. Detailed results of Screening

2.1 Table S1: Screening of Catalyst?:

H
SH S N
Catalyst (mol%)
+ CNBu 2 \ﬂ/ \]<
DMSO/H,0, 60 °C, 3 h o]

1 2 3
S. Catalyst Temp. Time Yield
No. (mol %) (°C) (h) (%)P
1 Cul (20) 60 3h 15¢
2 Nal (20) 60 3h 20°
3 K1 (20) 60 3h 25¢
4 TBAI (20) 60 3h 60
5 - 60 3h nre
6 lodine (50) 60 3h 75
7 lodine (20) 60 3h 87
8 lodine (10) 60 3h 87
9 lodine (5) 60 3h 85
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4Reaction conditions: Thiophenol (1a, 30 mg, 0.27 mmol, 1.0 equiv), tert-butyl isocyanide (2a,
0.32 mmol, 27 mg, 1.2 equiv), DMSO/H20 (99/1, 0.2 mL), temperature (60 °C), 3 h, ° Yields are
of isolated product after column chromatography. °starting material recovered; nr: No Reaction

2.2 Table S2: Effect of solvents?

H
SH lodine (5 mol% SN
©/ + CNBu Solvents, 60 °C, 3 h ©/ \[C])/ 7<
1 2 3
S. Solvents Conditions Yield
No. (%)P
1 DMF/H20 (99/1) 60°C, 3 h nre
2 THF/H20 (99/1) 60°C,3h  trace
3 Acetonitrile/H20 (99/1) 60 °C, 3 h nre
4 toluene/H20 (99/1) 60°C,3h  trace®
5 DCE/H20 (99/1) 60 °C, 3 h 15°¢
6 EtOH/H.0 (99/1) 60°C, 3 h 65°
7 DMSO/H20 (99/1) 60°C,3h 85
8 1,4-Dioxane/H>0 (99/1) 60 °C, 3 h nre
9 Methanol/H,0 (99/1) 60°C 3 h 70°
10 DMSO/H20 (1/1) 60°C3h 40
11 DMSO/H,0 (20/1) 60°C3h 30
12 DMSO/H20 (9/1) 60°C3h 15
13 DMSO/H20 (7/3) 60°C3h 20
14 Water 60°C3h 0

Reaction conditions: Thiophenol (1a, 30 mg, 0.27 mmol, 1.0 equiv), tert-butyl isocyanide (2a,
0.32 mmol, 27 mg, 1.2 equiv), DMSO/H.0 (99/1, 0.2 mL), temperature (60 °C), 3 h, ® Yields are

of isolated product after column chromatography. °starting material recovered.

2.3 Table S3: Effect of Temperature?

SH lodine (5 mol% S\”/N
+ CNBu
DMSO/H,0 o)

1 2 Temp, 3 h 3
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S. Condition Temperature Yield

No. (99/1) (%)
1 DMSO/H.0 rt, 3 h 30°
2 DMSO/HO 40°C,3h 50¢
3 DMSO/H:0 60°C,3h 85
4 DMSO/H,0 80°C,3h 75
5 DMSO/H,0 100°C,3h 70
6 DMSO/HO 60°C,8h 55
7 DMSO/HO 60°C12h 45

Reaction conditions: Thiophenol (1a, 30 mg, 0.27 mmol, 1.0 equiv), tert-butyl isocyanide (2a,
0.32 mmol, 27 mg, 1.2 equiv), DMSO/H,0 (99/1, 0.2 mL), temperature (60 °C), 3 h, ° Yields are

of isolated product after column chromatography. °NR: No reaction, %starting material recovered.

2.4 Table S4: Blank Experiment

H
SH S N
I (5 mol%
v ongy —2omR) T \’<
DMSO0, 60°C, 3 h (0]

1a 2a 3a
S. la 2a lodine DMSO:H20 3a
No. (5 mol %) (0.2 mL) (%)
1 v v v v 85
2 x v v v 0
3 v x v v 0
4 v v x v 0
5 v v v x 0

3. General procedure for the synthesis of 3:

A 10 mL schlenk tube equipped with a stir-bar was charged with thiophenol (0.03 g, 0.27 mmol),
tert-butyl isocyanide (0.026 g, 0.32 mmol) in DMSO/H20 (99/1, 0.2 mL) as a solvent. Then after
5-10 min. lodine (0.003 g, 0.01 mmol) was added to the reaction mixture. The mixture was stirred
it at 60 ° C for 3 h. After completion of the reaction on TLC, the reaction mixture was diluted with
water and extracted three times with EtOAc. Collected organic layers were washed with water,

sodium thiosulphate solution and brine successively, dried over anhydrous sodium sulphate,
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filtered, and concentrated in vacuo. Purification by silica gel (100-200 mesh) chromatography
(EtOAC: Hexane) to yield the desired product 3.

4. Analytical data of compound 3a-3n

3a: S-phenyl tert-butylcarbamothioate?

H Off-White solid, Yield: 0.047 g (85%); m.p.: 114-115 °C; R 0.8 (1:9
OS\[{NK EtOAc/hexane): 'H NMR, (5 ppm): (500 MHz, CDCls): 7.54-7.41 (m, 5H,

W aromatic C-H), 5.19 (br s, 1H, N-H), 1.33 (s, 9H, Sp?® C-H). 3C NMR (5
ppm): (125 MHz, CDCls): 164.0, 135.4, 129.4, 129.3, 129.1, 53.5, 28.9.
HRMS (ESI): calcd for C11HisNOS [M+H]* 210.0947, found 210.0948.

3b: S-phenyl cyclohexylcarbamothioate?

H Off-White solid, Yield: 0.058 g (91%); m.p.: 112-113 °C; R¢ 0.6 (1:9

@ STN\O EtOAc/hexane); 'H NMR, (5 ppm): (500 MHz, CDCls): 7.56 (t, 2H,

3Ob aromatic C-H, J = 3.0 Hz), 7.42-7.41 (m, 3H, aromatic C-H), 5.21 (br s,

1H, N-H), 3.74 (s, 1H, Sp* C-H), 1.89 (d, 2H, Sp® C-H, J = 9.4 Hz), 1.64-

1.55 (m, 3H, Sp® C-H), 1.36-1.28 (m, 2H, Sp® C-H), 1.17-1.07 (m, 3H, Sp® C-H). °C NMR (§

ppm): (125 MHz, CDCls): 164.9, 135.4, 129.6, 129.5, 129.4, 50.5, 32.9, 25.4, 24.6. HRMS (ESI):
calcd for C13H1sNOS [M+H]* 236.1104, found 236.1085.

3c: S-(4-chlorophenyl) tert-butylcarbamothioate!

H White solid, Yield: 0.037 g (75%); m.p.: 145-146 °C; R 0.6 (1:9
/© S\[rNj< EtOAc/hexane): 'H NMR, (8 ppm): (500 MHz, CDCls): 7.45 (d, 2H,
3¢ © aromatic C-H, J = 8.4 Hz), 7.36 (d, 2H, aromatic C-H, J = 8.4 Hz),
5.20 (br s, 1H, N-H), 1.35 (s, 9H, Sp® C-H). 3C NMR (& ppm): (125
MHz, CDCls): 163.2, 136.6, 135.7, 129.3, 127.4, 53.7, 28.9.

Cl

3d: S-(4-methoxyphenyl) tert-butylcarbamothioate?

H White solid, Yield: 0.043 g (85%); m.p.: 83-84 °C; R 0.7 (1:9
S N
Q Nl j< EtOAc/hexane); 'H NMR, (5 ppm): (500 MHz, CDCls): 7.45 (d, 2H,
(e}
o 2 aromatic C-H, J = 8.4 Hz), 6.93 (d, 2H, aromatic C-H, J = 8.4 Hz),

5.15 (br's, 1H, N-H), 3.83 (s, 3H, Sp3 C-H), 1.32 (s, 9H, Sp® C-H). 1*C
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NMR (& ppm): (125 MHz, CDCls): 164.9, 160.7, 137.2, 119.9, 114.9, 55.4, 53.4, 28.8. HRMS
(ESI): calcd for C12H18NO2S [M+H]* 240.1053, found 240.1043

3e: S-(4-methoxyphenyl) cyclohexylcarbamothioate

H White solid, Yield: 0.051 g (90%); m.p.: 148-150 °C; R¢ 0.6 (1:9

Q STN\O EtOAc/hexane); 'H NMR, (5 ppm): (500 MHz, CDCls): 7.47 (d,
o 3e © 2H, aromatic C-H, J = 8.5 Hz), 6.93 (d, 2H, aromatic C-H, J = 8.7
Hz), 5.21 (br s, 1H, N-H), 3.84 (s, 3H, Sp® C-H), 3.73-3.69 (m, 1H,
Spd C-H), 1.87 (d, 2H, Sp® C-H, J =9.6 Hz), 1.63-1.54 (m, 3H, Sp3 C-H), 1.32-1.29 (m, 2H, Sp®
C-H), 1.16-1.07 (m, 3H, Sp3 C-H). 3C NMR (5 ppm): (125 MHz, CDCls): 165.9, 160.9, 137.2,
119.5, 115.1, 55.4, 50.4, 29.7, 25.4, 24.6. HRMS (ESI): calcd for C14H20NO-2S [M+H]* 266.12009,
found 266.1208.

3f: S-(4-chlorophenyl) cyclohexylcarbamothioate?

H White solid, Yield: 0.045 g (82%); m.p.: 140-142 °C; R¢ 0.5 (1:9

Q STN\O EtOAc/hexane): 'H NMR, (5 ppm): (500 MHz, CDCla): 7.39 (d, 2H,
Cl 3fo aromatic C-H, J = 8.3 Hz), 7.34-7.28 (m, 2H, aromatic C-H), 5.19
(brs, 1H, N-H), 3.66 (s, 1H, Sp® C-H), 1.85 (d, 2H, Sp® C-H, J=8.5

Hz), 1.61-1.51 (m, 3H, Sp® C-H), 1.27-1.18 (m, 2H, Sp® C-H), 1.07 (t, 3H, Sp® C-H, J = 6.6 Hz).
13C NMR (8 ppm): (125 MHz, CDCls): 164.1, 136.5, 135.8, 129.4, 127.2, 50.9, 29.7, 25.3, 24.7.

39: S-(2-fluorophenyl) cyclohexylcarbamothioate

H Off-White solid, Yield: 0.048g (81%); m.p.: 118-120 °C; Rf 0.8 (1:9
@[STN\O EtOAc/hexane); *H NMR, (5 ppm): (500 MHz, CDCls): 7.54 (t, 1H,
F :Z aromatic C-H, J = 6.7 Hz), 7.45-7.41 (m, 1H, aromatic C-H), 7.17 (dd,
1H, aromatic C-H, J = 14.0, 6.9 Hz), 5.27 (br s, 1H, N-H), 3.74 (s, 1H,
Sp® C-H), 1.94 (d, 2H, Sp® C-H, J = 8.6 Hz), 1.69-1.58 (m, 3H, Sp® C-H), 1.34-1.29 (m, 2H, Sp®
C-H), 1.19-1.15 (m, 3H, Sp® C-H). C NMR (& ppm): (125 MHz, CDCls): 163.4, 162.9, 161.5,
137.6, 132.0 (J c.r = 35 Hz), 124.7, 116.2 (J ¢+ = 90 Hz), 56.7, 32.8, 25.4, 24.6. HRMS (ESI):
calcd for C13H17FNOS [M+H]* 254.1010, found 254.1026.

3h: S-(2-chlorophenyl) cyclohexylcarbamothioate
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Off-White solid, Yield: 0.041 g (74%); m.p.: 125-127 °C; R¢ 0.6 (1:9
@[ \O EtOAc/hexane); *H NMR, (5 ppm): (500 MHz, CDCls): 7.67 (d, 1H,
aromatic C-H, J =7.4 Hz), 7.52 (d, 1H, aromatic C-H, J = 7.9 Hz), 7.36
(td, 1H, aromatic C-H, J = 7.5, 1.2 Hz), 7.30 (t, 1H, aromatic C-H, J =
7.5 Hz), 5.30 (brs, 1H, N-H), 3.79 (s, 1H, Sp® C-H), 1.94 (d, 2H, Sp® C-H, J = 9.2 Hz), 1.69-1.58
(m, 3H, Sp® C-H), 1.37-1.30 (m, 2H, Sp® C-H), 1.19-1.12 (m, 3H, Sp* C-H). 3C NMR (& ppm):

(125 MHz, CDCls): 162.9, 139.1, 137.7, 131.0, 130.3, 128.3, 127.4, 50.9, 32.9, 25.4, 24.6. HRMS
(ESI): calcd for C13H17CINOS [M+H]" 270.0714, found 270.0731.

3i: S-(2-chlorophenyl) tert-butylcarbamothioate

Colourless liquid, Yield: 0.038 g (76%); Rr 0.8 (1:9 EtOAc/hexane); H
@[ j< NMR, (5 ppm): (500 MHz, CDCls): 7.65 (dd, 1H, aromatic C-H, J = 7.6,

1.4 Hz), 7.51 (d, 1H, aromatic C-H, J = 7.8 Hz), 7.35 (td, 1H, aromatic C-
H, J = 7.3, 1.3 Hz), 7.30 (td, 1H, aromatic C-H, J = 7.6, 1.2 Hz), 5.27 (br
s, 1H, N-H), 1.36 (s, 9H, Sp® C-H). *C NMR (5 ppm): (125 MHz, CDCls): 162.0, 139.1, 137.7,
130.8, 130.2, 128.6, 127.3, 53.8, 28.8. HRMS (ESI): calcd for C1:HisCINOS [M+H]* 244.0558,
found 244.0562.

3j: S-(3-chlorophenyl) cyclohexylcarbamothioate

White solid, Yield: 0.049 g (88%); m.p.: 110-112 °C; R¢ 0.6 (1:9

“ S\[]/N\O EtOAc/hexane); tH NMR, (8 ppm): (500 MHz, CDCls): 7.55 (s, 1H,

© aromatic C-H), 7.42 (d, 1H, aromatic C-H, J=7.3 Hz), 7.38 (d, 1H,

aromatic C-H, J = 7.8 Hz), 7.33 (t, 1H, aromatic C-H, J = 7.6 Hz),

5.26 (br's, 1H, N-H), 3.74 (s, 1H, Sp® C-H), 1.93 (d, 2H, Sp® C-H, J = 8.6 Hz), 1.69-1.61 (m, 3H,

Sp® C-H), 1.35-1.30 (m, 2H, Sp® C-H), 1.16-1.14 (m, 3H, Sp® C-H). 3C NMR (& ppm): (125 MHz,

CDCls): 163.7,134.9, 134.7, 133.3, 130.5, 130.1, 125.5, 50.9, 29.7, 25.3, 24.7. HRMS (ESI): calcd
for C13H17CINOS [M+H]" 270.0714, found 270.0714.

3k: S-(naphthalen-2-yl) cyclohexylcarbamothioate

White solid, Yield: 0.047 g (88%); m. p.: 88-91 °C; Rf 0.8 (1:9

H
S N
bl \O EtOAc/hexane). 'H NMR, (8 ppm): (500 MHz, CDCls): 7.57-7.56
O i -
3k

(m, 2H, aromatic C-H), 7.43-7.42 (m, 3H, aromatic C-H), 5.30 (br
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s, 1H, N-H), 3.26 (q, 2H, Sp® C-H, J = 6.6 & 13.0 Hz), 1.48-1.45 (m, 2H, Sp® C-H), 1.29-1.25 (m,
4H, Sp® C-H), 0.87 (t, 3H, Sp® C-H, J = 6.9 Hz). 13C NMR (& ppm): (125 MHz, CDCls): 164.9,
135.2, 133.6, 133.4, 131.6, 128.9, 128.0, 127.8, 127.2, 126.7, 126.2, 50.7, 32.9, 25.4, 24.6. HRMS
(ESI): calcd for C17H20NOS [M+H]" 286.1260, found 286.1261.

3l: S-phenyl pentylcarbamothioate!

H White solid, Yield: 0.048 g (80%); m.p.: 36-38 °C; Rf 0.7 (1.9

@ STN\/\/\ EtOAc/hexane); *H NMR, (8 ppm): (500 MHz, CDCls): 7.57-7.56

© 3l (m, 2H, aromatic C-H), 7.43-7.42 (m, 3H, aromatic C-H), 5.30 (br

s, 1H, N-H), 3.26 (q, 2H, Sp° C-H, J = 6.6 & 13.0 Hz), 1.48-1.45

(m, 2H, Sp® C-H), 1.29-1.25 (m, 4H, Sp® C-H), 0.87 (t, 3H, Sp* C-H, J = 6.9 Hz). 13C NMR (§
ppm): (125 MHz, CDCls): 165.9, 135.5, 129.7, 129.5, 128.7, 41.5, 29.2, 28.8, 22.3, 13.9.

3m: S-(naphthalen-2-yl) pentylcarbamothioate

H White solid, Yield: 0.044 g (87%); m.p.: 82-84 °C; Rt 0.5 (1:9
S\H/N\/\/\ EtOAc/hexane); *H NMR, (5 ppm): (500 MHz, CDCls): 8.10
3(r)n (s, 1H, aromatic C-H), 7.89-7.84 (m, 3H, aromatic C-H), 7.61-
7.52 (m, 3H, aromatic C-H), 5.38 (br s, 1H, N-H), 3.26 (q, 2H,
Sp® C-H, J=6.5 & 12.9 Hz), 1.48-1.43 (m, 2H, Sp® C-H), 1.30-1.23 (m, 4H, Sp® C-H), 0.87 (t,
3H, Sp® C-H, J = 6.7 Hz). ©*C NMR (& ppm): (125 MHz, CDCl3): 165.9, 135.4, 135.3, 133.6,
133.4,131.7,129.1, 128.0, 127.8, 127.3, 126.8, 41.6, 28.8, 22.2, 13.9, 13.88. HRMS (ESI): calcd
for C16H20NOS [M+H]* 274.1260, found 274.1262.

3n: methyl ((phenylthio)carbonyl)glycinate!

0o White solid, Yield: 0.046 g (79%); m.p.: 116-118 °C; Rf 0.25 (1:9

H
S\ITN QJ\O/ EtOAc/hexane); "H NMR, (& ppm): (500 MHz, CDCls): 7.59-7.44 (m,
©/ O 5H, aromatic C-H), 5.92 (br s, 1H, N-H), 4.09 (s, 2H, Sp® C-H), 3.75

(s, 3H, Sp3 C-H). 3C NMR (3 ppm): (125 MHz, CDCls): 169.8, 166.9,
135.6, 130.0, 129.6, 127.9, 52.6, 42.5.

30: S-phenyl (2,4,4-trimethylpentan-2-yl)carbamothioate!
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H White solid, Yield: 0.057 g (79%); m.p.: 85-86 °C; Rf 0.35 (1:9

S N
@ g M EtOAc/hexane); 'H NMR, (8 ppm): (500 MHz, CDCla): 7.54-7.41 (m,

o)
30 5H, aromatic C-H), 5.16 (br s, 1H, N-H), 1.66 (s, 2H, Sp® C-H), 1.37

(s, 6H, Sp® C-H), 0.95 (s, 9H, Sp® C-H). ¥C NMR (5 ppm): (125 MHz, CDCl3): 163.9, 135.6,
129.5,129.4, 129.2, 57.3, 51.8, 31.4, 29.2.

3p: S-(2-hydroxyethyl) cyclohexylcarbamothioate

o White solid, Yield: 0.09 g (74%); m.p.: 110-112 °C; Rf 0.25 (1:9
HO\/\S)J\N/O EtOAc/hexane); 'H NMR, (& ppm): (500 MHz, CDCls): 5.22 (brs, 1H,

3p N-H), 3.75 (s, 1H, Sp® C-H), 3.33 (s, 4H, Sp?® C-H), 1.94 (d, 2H, Sp?
C-H, J=9.9 Hz), 1.71 (d, 3H, Sp° C-H, J = 13.2 Hz), 1.36-1.30 (m, 2H, Sp® C-H), 1.17 (t, 3H, Sp?

C-H, J = 9.3 Hz). 3C NMR (& ppm): (125 MHz, CDCls): 164.3, 50.8, 33.1, 25.4, 24.7, 3.9.

3r: S-decyl cyclohexylcarbamothioate

o White solid, Yield: 0.06 g (71%); m.p.: 118-120 °C;
g )LN Q Rr 0.2 (1:9 EtOAc/hexane); *H NMR, (5 ppm): (500

3r H MHz, CDCls): 5.17 (br s, 1H, N-H), 3.75 (s, 1H, Sp®
C-H), 2.89 (d, 2H, Sp® C-H, J = 2.3 Hz), 1.94 (d, 2H, Sp® C-H, J = 10.3 Hz), 1.72-1.57 (m, 11H,
Sp® C-H), 1.39-1.28 (m, 10H, Sp® C-H), 1.17-1.10 (m, 3H, Sp® C-H), 0.88 (t, 3H, Sp* C-H, J = 6.7
Hz). 1%C NMR (& ppm): (125 MHz, CDCl3):160.3, 50.5, 33.2, 31.9, 29.7, 29.65, 29.61, 29.5, 29.4,
29.2,28.8,25.4,24.8,22.7, 14.1.

5. Radical trap experiment:

H
SH I, (5 mol %) S\H/N
+  CNBu >
DMSO/H,0, 3 h, 60 °C o

1 2 3
' Additive Yield
'None 85% .
'TEMPO 0%
\Galvinoxy ____0%__

A 10 mL schlenk tube equipped with a stir-bar was charged with thiophenol (0.03 g, 0.27 mmol),
tert-butyl isocyanide (0.026 g, 0.32 mmol) in DMSO/H20 (99/1, 0.2 mL) as a solvent. Then after
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5-10 min. lodine (0.003 g, 0.01 mmol) and radical scavengers [TEMPO/Galvinoxy (0.27 mmol)]
was added to the reaction mixture. The mixture was stirred it at 60 ° C for 3 h. After completion of
the reaction on TLC, the reaction mixture was diluted with water and extracted three times with
EtOAc. Collected organic layers were washed with water, sodium thiosulphate solution and brine
successively, dried over anhydrous sodium sulphate, filtered, and concentrated in vacuo.
Purification by silica gel (100-200 mesh) chromatography (EtOAc: Hexane) to yield the desired
product 3.

Table S5. Observation of radical trap experiment

S. No. Additive Yield
1 None 85%
2 TEMPO 0%
3 Galvinoxyl 0%

6. General procedure for the control experiments:

6.1 Reaction under anhydrous conditions:

1) Reaction under inert atmosphere: A 10 mL schlenk tube equipped with a stir-bar was charged
with thiophenol (0.05 g, 0.42 mmol), tert-butyl isocyanide (0.041 g, 0.50 mmol) in DMSO/H.0
(99/1, 0.5 mL) as a solvent under nitrogen atmosphere. Then after 5-10 min. lodine (0.004 g, 0.021
mmol) was added to the reaction mixture and degased using nitrogen. The mixture was stirred at
60° C for 4 h under inert atmosphere. After completion of the reaction, the reaction mixture was
passed through celite bed and washed with EtOAc. The reaction mixture was diluted with EtOAc,
which was washed with water, sodium thiosulphate solution and brine successively, dried over
anhydrous sodium sulphate, filtered, and concentrated in vacuo. Purification by silica gel (100-
200 mesh) chromatography (EtOAc: Hexane) to yield the desired product 3.

2) Reaction with anhydrous DMSO: A 10 mL schlenk tube equipped with a stir-bar was charged
with thiophenol (0.05 g, 0.42 mmol), tert-butyl isocyanide (0.041 g, 0.50 mmol) in anhydrous
DMSO (0.5 mL) as a solvent. Then after 5-10 min. lodine (0.004 g, 0.021 mmol) was added to the
reaction mixture. The mixture was stirred at 60° C for 4 h. After completion of the reaction, the

reaction mixture was passed through celite bed and washed with EtOAc. The reaction mixture was
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diluted with EtOAc, which was washed with water, sodium thiosulphate solution and brine
successively, dried over anhydrous sodium sulphate, filtered, and concentrated in vacuo.
Purification by silica gel (100-200 mesh) chromatography (EtOAc: Hexane) to yield the desired
product 3.

6.2 Reaction with diphenyl disulphide: A 10 mL schlenk tube equipped with a stir-bar was
charged with thiophenol (0.05 g, 0.42 mmol), tert-butyl isocyanide (0.041 g, 0.50 mmol) in
DMSO/H0 (99/1, 0.5 mL) as a solvent. Then after 5-10 min. lodine (0.004 g, 0.021 mmol) was
added to the reaction mixture. The mixture was stirred it at 60° C for 4 h. After completion of the
reaction, the reaction mixture was passed through celite bed and washed with EtOAc. The reaction
mixture was diluted with EtOAc, which was washed with water, sodium thiosulphate solution and
brine successively, dried over anhydrous sodium sulphate, filtered, and concentrated in vacuo.
Purification by silica gel (100-200 mesh) chromatography (EtOAc: Hexane) to yield the desired
product 3.

6.3 Intermolecular competition Experiment: A 10 mL schlenk tube equipped with a stir-bar was
charged with thiophenol (0.05 g, 0.42 mmol), tert-butyl isocyanide (0.041 g, 0.50 mmol) in
anhydrous DMSO/H20 (99/1, 0.5 mL) as a solvent. Then after 5-10 min. lodine (0.004 g, 0.021
mmol) was added to the reaction mixture. The mixture was stirred it at 60° C for 4 h. After
completion of the reaction, the reaction mixture was passed through celite bed and washed with
EtOAc. The reaction mixture was diluted with EtOAc, which was washed with water, sodium
thiosulphate solution and brine successively, dried over anhydrous sodium sulphate, filtered, and
concentrated in vacuo. Purification by silica gel (100-200 mesh) chromatography (EtOAc:
Hexane) to yield the desired product 3.

7. Experimental procedure for gram scale synthesis:

SH S__N
l5 (5 mol %
| :] . I ] 2( ") [ :] hig ]
CN DMSO/H,0, 3 h, 60 °C 0

1 2 3

A 10 mL schlenk tube equipped with a stir-bar was charged with thiophenol (0.5 g, 4.55 mmol),
cyclohexyl isocyanide (0.595 g, 5.46 mmol) in DMSO/H20 (99/1, 1.0 mL) as a solvent. Then after
5-10 min. lodine (0.058 g, 0.23 mmol) was added to the reaction mixture. The mixture was stirred
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itat 60 °C for 3 h. After completion of the reaction on TLC, the reaction mixture was diluted with
water and extracted three times with EtOAc. Collected organic layers were washed with water,
sodium thiosulphate solution and brine successively, dried over anhydrous sodium sulphate,
filtered, and concentrated in vacuo. Purification by silica gel (100-200 mesh) chromatography
(EtOAC: Hexane) to yield the desired product 3 [Yield: 0.93 g (88%)]

8. Crystal Data:

Colourless plate crystals of compound 3b was grown by evaporation of mixed solvents of
petroleum ether and dichloromethane at room temperature. The determination of unit cell and
intensity data collection was performed using a Xcalibur, Atlas diffractometer at 293(2) K.
Empirical absorption correction using spherical harmonics, implemented in SCALE3 ABSPACK
scaling algorithm was performed with CrysAlisPro 1.171.38.46 (Rigaku Oxford Diffraction,
2015). Structure was solved with the SHELXT (Sheldrick, 2015) and refined with the SHELXL
(Sheldrick, 2015).* Crystallographic data (excluding structure factors) for the structures in this
manuscript have been deposited with the Cambridge Crystallographic Data Centre as
supplementary publication no. CCDC 1845513. This data can be obtained free of charge from the
Cambrige Crystallographic Data Centers via www.ccdc.cam.ac.uk/data_request/cif.

1: (a) Rigaku Oxford Diffraction. CrysAlisPro Software system, version 1.171.38.46. Rigaku
Corporation Oxford, UK; 2015; (b) Sheldrick, G.M. Acta Cryst., 2015, A71, 3-8.

8.1: Crystal structure of 3b:

Figure S1 represents an ORTEP diagram with 50% probability displacement ellipsoids. X-ray
crystallographic analysis of 3b [C12H14Ne] also confirmed the stereochemistry of the desired

product.

Y

o:<ZI

O
f
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http://www.ccdc.cam.ac.uk/data_request/cif

Figure S1: The X-ray crystal structure of compound 3b showing with ORTEP diagram using

50% ellipsoidal plot.

Identification code
Empirical formula
Formula weight
Temperature/K

Crystal system

Space group

alA

b/A

c/A

a/°

pre

V/°

Volume/A3

V4

w/mm

F(000)

Crystal size/mm?®
Reflections collected
Independent reflections
Data/restraints/parameters

Goodness-of-fit on F2

Final R indexes [[>=20 ()]

Final R indexes [all data]

Largest diff. peak/hole / e A

9. References:

S13

CCDC Number: 1845513
C13H17NOS
235.34
298.2
Monoclinic
P21/n
6.3713 (3)
23.7413 (12)
8.8276 (4)
90.000 (0)
103.695 (5)
90.000 (0)
1297.33 (11)
4

0.23

500

0.31 x0.25 % 0.20
6708

3026
2287/0/109
1.044

R1=0.0708, wR2 = 0.1991

R1=0.1123, wR2 = 0.2566

0.52/-0.31



[1] P. Mampuys, Y. Zhu, S. Sergeyev, E. Ruijter, R. V. A. Orru, S. V. Doorslaer, B. U. W.
Maes, Org. Lett. 2016, 18, 2808-2811.
[2] H.-K. Kim, A. Lee, Org. Biomol. Chem., 2016, 14, 7345-7353.

10. Copies of *H and *C NMR data:

S14



PSEET—

ST6T'S—

Y69 L —
LY —
8GvS'L—

Mar10-2018
MCR-A143-001

Y

{ e

Fso€

Fo0c

656 |

2.0 1.5 1.0 0.5 0.0 -0.5 -1.0

2.5

3.0

3.5

9.0 8.5 8.0 7.5 7.0 6.5 6.0 55 5.0 4.5 4.0

9.5

S15



Mar10-2018

: ALE 5 3 e
MCR-A143-001 3 4 238 o 3 s, N
P T
o
3a
T T T T T T T T T T T T T T T T T T T T T T T
200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0

S16



XEVO-G2SQTOF#NotSet 06-Jun-2018

11:30:22
USER NAME: BHAGWAN
3A 24 (0.423) AM (Cen,4, 80.00, Ht,10000.0,0.00,0.00); Cm (21:26) TOF MS ES+
210.0948 6.77€5
100+
-
211.0979
212.0921
199.1340 205.9715 207.9723 212.9673 223.0084 225.0047
. 184.0752 1851183 186.2206 189.0537 193.9295 201.0367 N L 218.2114 J o
182 184 186 188 190 192 194 196 198 200 202 204 206 208 210 212 214 216 218 220 222 224 226

S17



6CPT'T
00ST'T
LLOT'T
EVLT'T
068C°T~_

[86C°T
9CIE'T
T8EET
€T9E°T

PpSS'T
£09S°T
08S°'T
LL19°T
8¢H9'T
GEBB'T
€206'T

UYL E—

0Ccres—

&L
184544
90¢r'L
[ATa 24
€€858°L
$195°¢L
v£9S°L

ANV

Mar08-2018
MCR-A143-006

/0T
8v60°T
UIT'T

li

F69'C
£00¢

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 2.5 2.0 1.5 1.0 0.5 0.0 -0.5
S18

9.5



Mar08-2018

% oS 7 583
MCR-A143-006 S EERE a 3 R
|~ Y
H
STN
10
3b
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 9 80 70 60 50 40 30 20 10 0 -10

S19



PROCESSED BY
PAWAN KUMAR

CSIR-IHBT
NPC&PD DIVISION

06-May-201815:06:23

MCR--A143-006 2 (0.037) Cm (2:6) TOF MS ES+
. 236.1085 2.64e4
100
236.8586
0\07
237.1560
274.2611
] 238.1759
154.2314
111.2732 258.1263
0 ]HHWHW‘MHH‘\\\\‘\m‘\m‘\m‘\‘m‘u\\‘\\\\‘J\‘H‘Wm‘um‘uw\\\\‘HHWHWHWHW\\‘\m‘\m‘\m‘\m‘ﬂm“mw R R s N YCA
100 110 120 130 140 150 160 170 180 190 200 210 220 230 240 250 260 270 280 290

S20




SET—

810C°'S—

689¢C°L
909€L W
SLLEL—=
L9%P'L
SE9L

DMS-MCR-A143-015

Mar05-2018

=l

J F-o01

m 41T
Eere

=176

9.0 8.5 8.0 7.5 7.0 6.5 6.0 55 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0 -0.5

9.5

S21



Mar05-2018
DMS-MCR-A143-015

163.18

_~136.57
™-135.68

—129.35
—127.39

53.75

28.88

190 180

170

160

150

140

130

120

110

100

90
S22

80

70

60

50

40

30

20

10

-10



S6TET—

T1E8°€E—

09ST°'S—

0926'9~_
62469~

S897 L~
S8bbL~_
€S9pL—

DMS-MCR-A143-013

Mar06-2018

|

—— et I

9 Foo1

= FEe0'¢

M 90¢

2.0 1.5 1.0 0.5 0.0 -0.5

2.5

3.0

3.5

4.0

4.5

55 5.0

6.0

6.5

8.0 7.5 7.0

8.5

9.0

9.5

S23



Mar06-2018 5% S g 2 o "
DMS-MCR-A143-013 3 g 5 S 3 i o = . N

] ] ] /@” T <

0
o 3

l I " " | Ll l_“ JL ‘{ " ] Ll.ll ',Jn " "y P
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
200 190 180 170 160 150 140 130 120 110 100 9 8 70 60 50 40 30 2 10 0  -10

S24



PROCESSED BY CSIR-IHBT 06-May-201814:46:42

PAWAN KUMAR NPC&PD DIVISION
MCR--A143-013 2 (0.037) Cm (2:4) TOF MS ES+
240.1043 4.05e3
100
184.1590
0\07
262.0513
1 241.1305
185.1761
J ] 242.1063
167.2217 186.1697 239.0446
: 263.0685
141.2305 173.1683 {
0 ‘“""“"““*“11“‘“‘““““”“""““1“"‘ "‘A“‘l“m"Hm"fﬂr“mrfm%Mr“l‘jm‘f“‘u‘ S SRRARD HM‘H‘M:M(:%M Hl“ujf‘r“h‘MM'H‘“‘{M:‘Hmmmm%mf m/z

\ 1
100 110 120 130 140 150 160 170 180 190 200 210 220 230 240 250 260 70 28 290 300

S25




8590°T
8/80°T
LTTT°T
POET'T
009T°T
6T
69CE T~
8GPS'T
L1SS°T
LTLS°T
9/(5°T
8909°T
99¢9°'T
6TE9'T
8198°T
T188°'T

8689°€
mmﬂm.m./.
mNNm.mW.
T0EL’E

owmw.m.\u

£80C°S—

6826°9~_
€969~

69 L~
1S9V'L~
T8y’ L—

Feb27-2018
MCR-A143-014

Jn

Foce
=GT°C

Foce
Free

EFr11
=Tp'e

F-o01

E1ee

Evee

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 2.5 2.0 1.5 1.0 0.5 0.0 -0.5

9.5

S26



09t~
LE'ST

88'¢cc—

80—

&r'9G—

Nw.oh./.

80°LL—F
mmNm.\.

80°STT—

SS'6TT—

SCLET—

(8°09T—

S6'99T—

4
i
© <@
o
o
S
N
28
(]
=

STV O R N PO |

180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
S27

190



XEVO-G2SQTOF#NotSet 06-Jun-2018

11:28:18
USER NAME: BHAGWAN
3E 6 (0.118) AM (Cen,4, 80.00, Ht,10000.0,0.00,0.00); Cm (4:8) TOF MS ES+
. 266.1208 1.36e6
100
S
| 288.1031
318.3010
1 287.9633
274.2740
] 362.3279
289.1063
145.0494 167.0705 184.0406 208.0331 221 0411 239.0517 ‘ ( ( J ‘
0 | L | | Ly L Hhx ”JJ‘ \L |Mut| JAUHLHAMLLJMAAJuJJ /
trrerrr e e e e e R e e e b et e e m‘mw‘ ettt ke et e et dibi il el ey /7

130 140 150 160 170 180 190 200 210 220 230 240 250 260 270 280 290 300 310 320 330 340 350 360

S28



0/S0°T
LELO'T
6980°T

9€8T°T~\L
SNSW
8LVTT-F
vzt
€11t

86¢S'T y:
€945°T
96S°T
6v19°T
8T
6S8'T

8599'¢—

9/8T°'S—

LT6TL
mnwm.m/
T HmNNW.

£00€L

SH0EL
6£8€°L
900,

Feb27-2018
MCR-A143-016

I

Fooe

F1re

Foze
Fae

Fs60

60T
F60c

0.0 -0.5

0.5

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 2.5 2.0 1.5 1.0

9.5

S29



89vC—
mm.mN.\.
€L'6¢—
96t~

98°0S—

¢l —
St'6CT—

T8°'GET~_
€5°9€T~"

9091 —

(o]
i
® 3
o
o
N
23
bmw
()]
=

I

ORI 0 VR S F Y N

-10

180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
S30

190



b6bT'T
RD.H/
2961 T~
9667'T—=
mVNm.H\
6LbE"T

6€85'T 7
EB.H\
869'T

mmmﬂ\
9756'T

60vL€—

V(TS —

P9ST.L
LUTL
¥88T1°L
[4{\ 144
689¢CL
EITvL ./.
e,

SLEVL
96t 'L
9¢st'L

6CESL
SovS'L
6655,

Mar03-2018
MCR-A143-021

Fore
b

Fuere
ooz

AA Fs60

Fore

60T
00T

-0.5

6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0

6.5

9.0 8.5 8.0 7.5 7.0

9.5

S31



SO~
9g'5e~"

9L'CE—

vL'0S—

£5°T9T~_
88'79T~
ppreor

i
o
® <
o
o
N Y
Q<
[a'4
© O
s s

I NN SR SN

-10

200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10

210

S32



Mar03-2018 2
MCR-A143-021 2
' H
CLy
N0
F
3
: . 4 — e e
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
91 -92 -93 -94 -95 -96 -97 -98 -99 -101 -103 -105 -107 -109 -111 -113 -115 -117 -119

S33



PROCESSED BY
PAWAN KUMAR

CSIR-IHBT
NPC&PD DIVISION

06-May-201810:46:31

MCR--A143-021 10 (0.186) Cm (9:12) TOF MS ES+
254.1026 1.53e4
100
0\07
254.8886
255.1432
100.3749
] 172.2102 056.1627
276.0967
158.3396
1 JS1 NS SHSSEHSIUSHNSD S IS NSNS BPUESSUSBUSSUE USSR VSIS UU WSS TSP B L S e ENvI A VARY NLURMMM FFESESREURSRSSSSEn 4
100 110 120 130 140 150 160 170 180 190 200 210 220 230 240 250 260 270 280 290 300 310

S34




b
I:?ICI
3h

€08L'€—

S65C°S—

169¢L
688C°L
8€0€L
681€L
ELVEL
00S€Z

TE9€L
$S9€L
08/EL
S08€Z

[495y4
0£¢S¢
€999
10892

Mar03-2018
MCR-A143-019

Fiee
e

Foe
Feoz

Feot

L0'T

T
Bo01
Eo001

3.0 2.5 2.0 1.5 1.0 0.5 0.0 -0.5

3.5

4.0

4.5

6.0 55 5.0

6.5

8.0 7.5 7.0

8.5

9.0

9.5

S35



SO~
LE'ST

v6'cE—

[(8°05S—

6£°LCT

mN.wNﬁV
0€0ET—
No.HmH.\.

SLLET~
ET'6ET—"

S6°C9T—

Mar03-2018
MCR-A143-019

180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
S36

190



PROCESSED BY
PAWAN KUMAR

CSIR-IHBT
NPC&PD DIVISION

06-May-201810:57:50

MCR--A143-019 2 (0.037) Cm (2:6) TOF MS ES+
270.0731 1.29e4

100+

\07

o 272.0932

1100.3876 273.1301

158.3429 167.2794  188.1808 239.3345
0 \‘m‘\\m‘\\u‘\\u‘\\uHm‘\u\‘Hh\‘\u\‘[\\MM\u\‘\u\“\u\‘\u\‘\m‘\u\“\u\‘\u\“\u\‘\m\‘m‘\‘Mu\‘\u\‘\\lm‘\“u\‘\u\‘\u\‘\h\‘J\HM\‘u\‘HH‘W”HWHWH‘\ \\‘“\u\‘\u\‘J\u\‘\\\“MHH‘H‘HW?W m/z
100 110 120 130 140 150 160 170 180 190 200 210 220 230 240 250 260 270 280 290 300 310

S37




819€'T—

69’ —

£89CT°L
€€8TL
¢S8¢L
S86C°L
900€L
PETEYL
8STEYL
PEEEL
99€€,L
T6bEL
615EL
€P9EL
0£9€L
¢e0S,
6/15°L
8/¥9L
2059
0€99,
6599°L

DMS-MCR-A143-018

Mar05-2018

AN

=G£'6

960

ST

[T
B-50'T
00T

0.0 -0.5

0.5

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 2.5 2.0 1.5 1.0

9.5

S38



Mar05-2018 ST 5% 8733 N 3 5N
DMS-MCR-A143-018 £ & Ak 888K A % Nl 7<
| VOONEA 0
Cl
3i
| JJ “. |n| N J | N ‘I. e l " l L
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 -10

S39



PROCESSED BY
PAWAN KUMAR

CSIR-IHBT
NPC&PD DIVISION

06-May-201814:52:39

MCR--A143-018 16 (0.297) Cm (12:16) TOF MS ES+
100~ 244.0562 1.48e3
188.1052
0\07
] 246.0518
190.0973
239.2372
167.2217 274.1877
267.1964
] 195.1977
247.0451
184.1656
2572272
101.3046 142.1387 1492018 157.1921 2051649  220.0829  237.2471 275.2202
| VRN P YU AAJHM »«Mm” | LMHAWM.MUW RN ST T H“hmm“ 2
100 110 120 130 140 150 160 170 18 190 200 210 220 230 240 250 260 270 280

S40




SevLe—

199¢°S—

08v6°'S—

£89CL
PLIEYL
TEEEL
P8PEL

CELELF
688€L
14Ta A
09¢ev'L

6£5SL

Feb28-2018
MCR-A143-024

B

VAR
F90¢

Five
Faez

Feot

Fsot

0.0 -0.5

0.5

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 2.5 2.0 1.5 1.0

9.5

S41



Ir=
o
—
Iva o=
=)
L9V~
e
S6'CE—
16'0S—
69,
monW
0€LL
1S°6CT
mH.omﬁW
6t°0ET—
LTEET—
99'p€T
98'pET
89°€9T—
<
I
o ©
— 1
Ia)
ok
g
o
G O
= =

e

-10

180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
S42

190



XEVO-G2SQTOF#NotSet 06-Jun-2018

11:22:08
USER NAME: BHAGWAN
3J 6 (0.118) AM (Cen,4, 80.00, Ht,10000.0,0.00,0.00); Cm (4:8) TOF MS ES+
. 270.0714 2.60e5
100
274.2739
3
| 272.0686
1 256.2630 302.3056
290.1000 300.2899
275.2771
279.0935
] 284.2946 292.0536
247.0570
257.2662 262.1499 284.1638
245.0427|247.2055 280.0961 287 1469 294.0507
240.1372 : 256.1110 262.6524 : ‘ \ 295.1953 ‘
(g 4 “JL.J BT N ‘\ ‘L. ‘ “;L.ﬂ e .‘.n”‘xm. el w‘n Aol ‘.“ “Mu.‘.‘.‘nLu.u‘h‘d‘ “\‘H' J/‘ - T S " ‘1 B - L l J“ ‘h ‘H I‘L R el “m‘ . “M ‘.‘m“w‘ o ‘ ‘ Mw ‘h J\i‘\‘\lr !wh ;U ;1 w‘w‘w - ‘.‘H.‘.\L‘ 4 ‘l m/z
240 245 250 255 260 265 270 275 280 285 290 295 300

S43



89/0°T

Nwmo.H/
0TCT' T~~~
029 T~

TEVE'T—F
mem.ﬁ.\.

VeSS T-F
HVNo.H\

P6v9'T
mnmw.ﬁ\
LL16°T

8TSL'E~_
1990°€"

aBr’S—

DMS-MCR-A143-063

Apr06-2018

Fope
=ce¢

F10°€
Fsre

Fr1o1

< Fs60

Eece

R A A
00T

-1.0

-0.5

3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0

4.0

4.5
S44

9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0

10.0



€9V~
9e'st~"

v6'CcE—

£9°0S—

nn.wh./.

0L
(UL /

T4
0/9¢T
vt
6L/CT

00°8¢T
mm.wNH.\u
PO'TET
9€ELT
PO"EET

LT°SET

68+9T—

DMS-MCR-A143-063

Jun04-2018

——.—M—-——JMMWL_-—_J—“M

-10

180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
S45

190



XEVO-G2SQTOF#NotSet

06-Jun-2018

11:24:10
USER NAME: BHAGWAN
3K 6 (0.118) AM (Cen,4, 80.00, Ht,10000.0,0.00,0.00); Cm (4:8) TOF MS ES+
- 286.1261 4.82e4
100
285.1024
284.2950
=
| 290.2694
284.1639 287.1295
| 279.0940
290.1011
277.1134 283.2632 287.0822
1 288.1247
278.1170 280.0961 £83.0900 288.0867 289.0975 291.2735
282.2785 W ‘ ‘ ‘ ‘ 289.1413 ‘ 9021098 293.1331
0 ““\“”““” bl mm“nmm ST PR |1 e \“ I | M - \(“\ N ‘\H\‘M L 293:2465
277 278 279 280 281 282 283 284 285 286 287 288 289 290 291 292 293

S46



60€°'S—

889¢C,
9Eer’L
S0ebL
8€EYL
V98
E1LSL
€848,

=D

DMS-MCR-A143-059

Arr03-2018

F=6E€

=8r'v
Fere

Fsee

Foot

or°¢
F00C

3.0 2.5 2.0 1.5 1.0 0.5 0.0 -0.5

3.5

9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0

9.5

S47



Apr03-2018

2 R 288 % NS R 8
DMS-MCR-A143-059 g 2 2R84 B 28 N a4
| N N |
H
(1
31
T T T T T T T T T T T T T T T T T T T T T T
200 190 180 170 160 150 140 130 120 110 100 9 8 70 60 50 40 30 20 10

S48



T958°0
Nonw.ow
9€88°0
L9€C'T
LEST'T V
0S4C°T H\
€T0€°T
PoEY'T
PI9P'T
OvLP'T
L98V°T

0syC'e
8SC’E
01LT°€
ov8T’e

£98€°'S—

689¢°L
[4°T4°YA
P6ESL
6CvS’L
06vSL
125V
855/
ST9S8°Z
SU/SL
6665,
8919
65+8'L
€1982
0v/8L
€068°Z
X018

DMS-MCR-A143-111

May23-2018

Im

Fore

Eievy
Fore

F-60C

wmo.ﬁ

Fore
Fr1¢
FooT

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 2.5 2.0 1.5 1.0 0.5 0.0 -0.5 -1.0

9.5

S49



09—

¥6°39T—

DMS-MCR-A143-111

May23-2018

Im

ML i a

iy

-10

190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
S50

200



XEVO-G2SQTOF#NotSet 06-Jun-2018
11:26:11

USER NAME: BHAGWAN

3M 6 (0.118) AM (Cen,4, 80.00, Ht,10000.0,0.00,0.00); Cm (4:9) TOF MS ES+

100- 274.1262 1.91e5

%

273.9785

275.1290
284.1419

290.1129
284.0110

284.9566

283.1112 289.9443

280.94711 | ‘286-1557 291.1160
b L ”m‘\

| ‘L‘W.J A YR HLW _ ‘mu.‘w\‘\n“\hwhw s L ‘ ‘1“\”\““\ ‘\\ TR M‘H‘H‘M .

\ \ \ I \ \ I T \
258 260 262 264 266 268 270 272 274 276 278 280 282 284 286 288 290

272.8665 278.9429
262.0087
258.1377

265.9857 272.1120 275.9759
260.9894|262.0965 266.9938 268.9911

0 ‘\‘m\‘.”‘ e .\\‘M e \} “ S—ris L “L\iﬂ S |‘ \L“ ‘h‘m\m mh“h b IH\‘\\‘M . M‘ bl ul‘\l‘ oAb

m/z

S51



00S£'€—

€80y —

6TC6'S—

S89C'L~
68vt 'L ~—
065~

DMS-MCR-A143-120

Jun30-2018

Y VR .0

%OO.H

|-

wmm.m r
e

§8°¢
86T

3.0 2.5 2.0 1.5 1.0 0.5 0.0 -0.5

3.5

9.0 8.5 8.0 7.5 7.0 6.5 6.0 55 5.0 4.5 4.0

9.5

S52



Jun30-2018
DMS-MCR-A143-120

—169.80
—166.97

—135.62
_130.01
X-129.62
N\-127.92

52.57

42.54

190 180

170

160

150

140

130

120

110

100

90
S53

80

70

60

50

40

30

20

10

-10



WIT'S—

(890 L—
VAN VA
POPS'L—

Jul15-2018
DMS-MCR-A143-058

e

T

F00°€
£00¢

=6'S

=0z¢c |

A Fo%0 |

4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0

4.5
S54

9.0 8.5 8.0 7.5 7.0 6.5 6.0 55 5.0

9.5



€C6C—
LETE—

€8'19—

T1€45—

mm.wm./.

S0LL—F
omNm.\.

88°€9T—

Jul15-2018
DMS-MCR-A143-058

W

-10

180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
S55

190



6/PT'T
LTLT'T
P06T'T
960€°T

091€'T N\
ObEE'T

209€°T 7
2104 T~_
et
SHE6' T~
eb56' 1"

TeEe E—

S¢8L'e—

YCTS—

689C°L—

Jul23-2018
DMS-MCR-A131-011

]
HO\//\S)J\N/O

3Ip

nJ

Fere

Feee

89z |

Fct

Ty |

Foo01

Foot

2.0 1.5 1.0 0.5 0.0 -0.5

2.5

3.0

3.5

4.0

4.5
S56

6.0 5.5 5.0

6.5

8.0 7.5 7.0

8.5

9.0

9.5



Jul23-2018
DMS-MCR-A131-011

164.34

7731

e

\_76.80

210 200 190 180 170 160 150 140 130 120 110 100
S57

50.83
—33.10
™-24.75

2538
—3.87




06980
€880
19680
260111
PBET'T
9ST'T
865711
STLT'TA
SLLT'TH
1882'1
v867'T
POSE'T
965E'T
6551
006€°T
SS/S'T
71651
509'T
9029'1
T€E9'T
V2L T~F
689'T
T569'T
L1047
WILT
STeLT
15€6'T
£556'T
bh/8'T
aww.NW
L£06'C

€eLe—

SELT'S—

(890 L—

Jul30-2018
DMS-MCR-A131-023

3r

M

N

F 90C

0.0 -0.5 -1.0

0.5

2.0 1.5 1.0

2.5

3.0

3.5

9.0 8.5 8.0 7.5 7.0 6.5 6.0 55 5.0 4.5 4.0

9.5

S58



STYT—
|YAY44

mm.vm/
vv.mm/
¥8'8¢

81°6¢
LE°6C
§5°6¢
19'6¢
§9°6¢
£9'6¢
p6°1€
0Tee

05—

3r

LT99T—

%)
(o]
<
—
™M
b
@ 3
[=N©]
Q=
R
=
A 0

180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
S59

190



