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General Information:

All the chemicals for this study were purchased from Sigma-Aldrich, India. All the
reactions were performed under nitrogen atmosphere. Analytical thin layer chromatography
was performed using TLC pre-coated silica gel 60 Fys4 (20 X 20 cm). TLC plates were
visualized by exposing UV light. Organic solvents were concentrated by rotary evaporation.
Column chromatography was performed on flash silica gel 230-400 mesh size and ethyl
acetate/hexane mixture used for elution. Melting points were recorded on BUCHI Melting
Point B-545 instrument and are uncorrected. IR spectra were recorded on FT-IR instrument.
'H NMR (400 MHz or 500 MHz) and **C NMR (101 MHz or 126 MHz) recorded on FT-
NMR instruments. Chemical data for protons are reported in parts per million (ppm, scale)
downfield from tetramethylsilane and are referenced to the residual proton in the NMR
solvent (CDCls: 6 7.26). All the NMR spectras were processed with MestReNova software.
The coupling constant (J) are in Hz. ESI-MS and HRMS spectra were recorded on LC-Q-

TOF and HRMS-6540-UHD machines.

General experimental procedure:

To a 10 ml round bottom flask equipped with a magnetic stir bar was added CsF (4.0
mmol). Then RB flask was evacuated and backfilled with nitrogen and dissolved in CH3;CN
under nitrogen atmosphere (4.0 ml). To the stirring solution, sulfinic acid sodium salt 2a (0.5
mmol) was added followed by the addition of aryne precursor la (0.25 mmol). Then the
reaction mixture was heated at 80 °C for 2-3 hours. The reaction mixture was diluted with
CH,CI; and filtered off. The filtrate was evaporated under vaccum and the crude compounds
were purified by column chromatography. Purified products were characterized through

NMR and Mass analysis.



Experimental procedure for deuterium labelled reaction:

OTf SO,Na TBAE SOZP:/D
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To a 10 ml round bottom flask equipped with a magnetic stir bar was added benzene
sulfinic acid sodium salt 2a (0.15 mmol). Then RB flask was evacuated and backfilled with
nitrogen and dissolved in THF (1.5 ml) under nitrogen atmosphere. To the resulting stirring
solution was added tetra butyl ammonium fluoride (0.2 mmol). Then the reaction mixture
was cooled to 0 °C. After that 2-(trimethylsilyl)phenyl trifluoromethanesulfonate 1a (0.1
mmol) and D,O (1 mmol) were added in 5 min intervals. Then the mixture was then stirred at
rt for 3 h. The reaction mixture was diluted with diethyl ether (2.0 mL) and filtered off. The
solvent was evaporated to obtain the crude product. LC-MS spectrum analysis of crude
product showed 20% deuterium incorporation in the respective product 3a.
Chromatographic conditions and LC-ESI-MS of deuterated experiment:

LC-MS analysis was performed on an LC/MS-MS triple-stage quadrupole mass
spectrometer equipped with electrospray ionization (ESI) interface and liquid
chromatography. Analytical chromatographic separations of samples were carried out on a
chromolith performance RP-18e column (50 x 4.6 mm, Merck, Germany) protected by a
chromolith guard column. The flow rate was optimized to 0.5 ml/min. The mobile phase
consisted of solvent A (water with 0.1% formic acid) and solvent B (acetonitrile). A gradient
programme was used as follows: 0—7 min, 10-60% B; 7-10 min, 60% B; 10-11 min, 60-10%
B and 11-12 min, 10% B. The injection volume was 5SuL and the column temperature was
maintained at 30 °C. A triple quad LC/MS system was used for the detection. The analysis
was performed using an electrospray- ionisation (ESI) source in positive and negative modes.

The operation conditions were as follows: scan range of 50-800 amu, ion source temperature
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300 °C, nebulizer 40 psi, gas flow 12 L/min, capillary voltage 4000, collision gas nitrogen,

dwell time of 50 ms and a step size of 0.1 amu. Nitrogen was used in all cases. Mass Hunter

software (version B.04.00) was used for data acquisition and processing.

20% Increasing in the abundance of M+1 peak was observed in the reaction

performed in the presence of D-,0.

LC-MS analasys of deuterated experiment:
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Spectral data:

1-(Phenylsulfonyl)benzene (3a)*:

(e}

I

S

I
SH®
White solid; m.p.: 121-122 °C; IR (KBr): 1155, 1309, 1581, 2926, 3081 cm™’; *H NMR (400
MHz, CDCls) & 7.87 (d, J = 7.3 Hz, 4H), 7.51 — 7.38 (m, 6H); *C NMR (100 MHz, CDCl3) &
141.62, 133.20, 129.29, 127.66, 127.33; HRMS (ESI-TOF) cald. for C1;H0,S [M + HJ*

219.0480; found 219.0468.

1-Methyl-4-(phenylsulfonyl)benzene (3b)*:

White solid; m.p.: 127-129 °C; IR (KBr): 1157, 1308, 1593, 2854, 2926, 3065 cm’; *H NMR
(500 MHz, CDCl3) & 7.93 (d, J = 7.2 Hz, 2H), 7.83 (d, J = 8.3 Hz, 2H), 7.56 — 7.53 (m, 1H),
7.50 - 7.47(m, 2H), 7.29 (d, J = 8.1 Hz, 2H), 2.39 (s, 3H); *C NMR (125 MHz, CDCls) &
1442, 141.9, 138.6, 133.0, 129.9, 129.2, 127.7, 127.5, 21.6; HRMS (ESI-TOF)cald. for
C1sH1,0,S [M + H]* 233.0636; found 233.0627.

1,3,5-Trimethyl-2-(phenylsulfonyl)benzene (3c)*:

White solid; m.p.: 87-90 °C; IR (KBr): 1148, 1297, 1602, 2851, 2922, 2983 cm™’; 'H NMR
(400 MHz, CDCl3) § 7.79 (d, J = 7.5 Hz, 2H), 7.56 — 7.52 (m, 1H), 7.49 —7.45 (m, 2H), 6.94

(s, 2H), 2.59 (s, 6H), 2.30 (s, 3H); *C NMR (125 MHz, CDCls) 5 143.47, 140.11, 133.74,



132.60, 132.23, 130.75, 128.91, 126.23, 77.30, 77.05, 76.79, 22.85, 21.06; HRMS (ESI-TOF)
cald. for C15H160,S [M + H]+ 261.0949; found 261.0949.

1-Methoxy-4-(phenylsulfonyl)benzene (3d)":
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White solid; m.p.: 90-91 °C; IR (KBr): 1152, 1263, 1590, 2852, 2956, 2996 cm™; 'H NMR
(400 MHz, CDCl3) 6 7.90 (dd, J = 14.8, 8.1 Hz, 4H), 7.56 — 7.46 (m, 3H), 6.97 (d, J = 8.9 Hz,
2H), 3.84 (s, 3H); *C NMR (100 MHz, CDCls) & 163.39, 142.37, 133.11, 132.85, 129.89,
129.21, 127.31, 114.52, 55.66; HRMS (ESI-TOF) cald. for C13H1,05S [M + H]" 249.0585;
found 249.0578.

1-Methoxy-3-(phenylsulfonyl)benzene (3e):

White solid; m.p.: 88-91 °C; *H NMR (400 MHz, CDCls) § 7.98 — 7.92 (m, 2H), 7.57 (dd, J =
8.6, 6.0 Hz, 1H), 7.54 — 7.47 (m, 3H), 7.47 — 7.44 (m, 1H), 7.40 (t, J = 8.0 Hz, 1H), 7.08 (dd,
J =8.6, 2.1 Hz, 1H), 3.84 (s, 3H); *C NMR (125 MHz, CDCls) 6 160.01, 142.67, 141.51,
133.24, 130.41, 129.30, 127.66, 119.94, 119.58, 112.22, 55.71; HRMS (ESI-TOF) cald. for
C13H1,05S [M + H]* 249.0585; found 249.0576.

1,6-Dimethoxy-3-(phenylsulfonyl)benzene (3f)°:
®
S OMe
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White solid; m.p.: 115-117 °C; IR (KBr): 1147, 1305, 1583, 2846, 2936, 3014 cm™; *H NMR

(400 MHz, CDCly) § 7.92 (d, J = 7.0 Hz, 2H), 7.60 — 7.47 (m, 4H), 7.39 (d, J = 2.1 Hz, 1H),



6.94 (d, J = 8.5 Hz, 1H), 3.91 (s, 6H); **C NMR (100 MHz, CDCls) & 153.0, 149.3, 142.3,
133.1, 132.8, 129.2, 127.2, 121.9, 110.9, 109.9, 56.2, 56.2.

6-(Phenylsulfonyl)-2,3-dihydrobenzo[b][1,4]dioxine (3g):

O

White solid; m.p.: 96-99 °C; IR (KBr): 1154, 1287, 1582, 2852, 2956, 3059 cm™; *H NMR
(400 MHz, CDCl3) 6 7.95 — 7.88 (m, 2H), 7.57 — 7.42 (m, 5H), 6.94 (d, J = 8.3 Hz, 1H), 4.27
(dd, J = 9.1, 5.1 Hz, 4H); *C NMR (100 MHz, CDCls) & 147.91, 143.75, 142.18, 133.97,
132.89, 129.19, 127.42, 121.41, 118.05, 117.35, 64.55, 64.12; HRMS (ESI-TOF) cald. for
C14H1,04S [M + H]* 277.0535; found 277.0528.
1,5-Dichloro-2-(phenylsulfonyl)benzene (3h)*:

o dl

'H NMR (400 MHz, CDCl3) 6 8.23 (d, J = 8.5 Hz, 1H), 7.89 — 7.84 (m, 2H), 7.55 (t, J = 7.4
Hz, 1H), 7.47 — 7.37 (m, 4H); *C NMR (125 MHz, CDCl3) & 139.59, 138.64, 136.03,
132.88, 132.69, 130.96, 130.81, 127.96, 127.52, 126.64.

1-Fluoro-4-(phenylsulfonyl)benzene (3i)*:

White solid; m.p.: 111-113 °C; IR (KBr): 1154, 1322, 1587, 2853, 2926, 3100 cm™; *H NMR
(400 MHz, CDCls) & 7.96 (ddd, J = 15.6, 7.4, 1.7 Hz, 4H), 7.59 — 7.49 (m, 3H), 7.21 — 7.16

(m, 2H); *F NMR (375 MHz, CDCls) & -104.18 (m, 1F); *C NMR (125 MHz, CDCls) &



165.45 (d, J = 255.9 Hz), 141.43, 137.66 (d, J = 3.1 Hz), 133.39, 130.51 (d, J = 9.6 Hz),

129.42, 127.58, 116.64 (d, J = 22.6 Hz).

1-Trifluoromethyl-4-(phenylsulfonyl)benzene (3j)*:

White solid; m.p.: 90-93 °C; IR (KBr): 1156, 1324, 1607, 2924, 3061, 3109 cm™; ‘*H NMR
(400 MHz, CDCls) § 8.08 (d, J = 8.2 Hz, 2H), 7.97 (d, J = 7.2 Hz, 2H), 7.77 (d, J = 8.3 Hz,
2H), 7.64 — 7.58 (m, 1H), 7.57 — 7.52 (m, 2H); *°F NMR (375 MHz, CDCls) & —63.21; ©*C
NMR (100 MHz, CDCls) & 145.2, 140.5, 134.8 (g, J = 33.1 Hz), 133.8, 129.5, 128.2, 127.9,
126.4 (q, J = 3.6 Hz), 123.1 (q, J = 272Hz).

2-(Phenylsufonyl)naphthalene (3k)*:

O
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I
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White solid; m.p.: 119-120 °C; IR (KBr): 1153, 1319, 1586, 2853, 2925, 3061 cm™; *H NMR
(400 MHz, CDCl3) & 8.58 (s, 1H), 8.02 — 7.90 (m, 4H), 7.87 — 7.83 (m, 2H), 7.62 (ddd, J =
14.4, 7.0, 1.4 Hz, 2H), 7.55 — 7.47 (m, 3H); **C NMR (100 MHz, CDCl3) 5 141.65, 138.41,
135.02, 133.23, 132.22, 129.69, 129.41, 129.33, 129.19, 129.12, 127.95, 127.72, 127.68,
122.68; HRMS (ESI-TOF) cald. for C16H1,0,S [M + H]* 269.0636; found 269.0623.

1- Acetamido-4-(phenylsulfonyl)benzene (31)°:



Yellow solid; m.p.: 190-193 °C; IR (KBr): 1155, 1318, 1591, 1691, 2853, 2926, 3094, 3326
cm™®; 'H NMR (400 MHz, CDCls) & 8.20 (s, 1H), 7.90 (d, J = 7.9 Hz, 2H), 7.84 (d, J = 8.6
Hz, 2H), 7.67 (d, J = 8.5 Hz, 2H), 7.58 — 7.54 (m, 1H), 7.51 — 7.47 (m, 2H), 2.17 (s, 3H); *C
NMR (100 MHz, CDCls) & 169.25, 142.83, 141.67, 135.68, 133.21, 129.35, 128.87, 127.37,
119.67, 24.56; HRMS (ESI-TOF) cald. for C14H13NO3S [M + H]" 276.0694; found 276.0683.

(Trifluoromethyl)sulfonylbenzene (3m)°:

©/SOZCF3

Colourless oil; IR (KBr): 576, 605, 1075, 1143, 1221, 1370, 1451, 1585, 3070 cm™; *H NMR
(400 MHz, CDCls) 5 8.06 (d, J = 7.8 Hz, 2H), 7.86 (t, J = 7.5 Hz, 1H), 7.69 (t, J = Hz, 2H);
F NMR (376 MHz, CDCl3) & -78.42.

2-(phenylsulfonyl)benzo[d]thiazole (30)":

o N
OO0

o S
White solid; m.p.: 152-155 °C: IR (KBr): 1158, 1332, 1580, 2656, 2928, 3092 cm'l; 'HNMR
(400 MHz, CDCI3) 6 8.07 (dd, J = 8.6, 7.5 Hz, 3H), 7.87 (d, J = 7.1 Hz, 1H), 7.58 (t, J = 7.4
Hz, 1H), 7.48 (dt, J = 13.8, 8.4 Hz, 4H); 3¢ NMR (100 MHz, CDCl3) 6 167.28, 152.90,
138.51, 137.04, 134.60, 129.55, 128.94, 127.93, 127.54, 125.52, 122.25; HRMS (ESI-TOF)
cald. for C13HgNO,S; [M + H]+ 276.0153; found 276.0151.

(E)-1-methoxy-4-(2-(phenylsulfonyl)vinyl)benzene (3p):

§ =
(s L
OMe

White solid; m.p.: 74-75 °C; IR (KBr): 1147, 1305, 1510, 1601, 2839, 2926, 3056 cm™; 'H

NMR (400 MHz, CDCl3) § 7.87 (d, J = 7.2 Hz, 2H), 7.56 (d, J = 15.4 Hz, 1H), 7.54 — 7.44



(m, 3H), 7.36 (d, J = 8.7 Hz, 2H), 6.83 (d, J = 8.7 Hz, 2H), 6.64 (d, J = 15.3 Hz, 1H), 3.76 (s,
3H); °C NMR (100 MHz, CDCl3) § 162.11, 142.32, 141.20, 133.18, 130.40, 129.29, 127.51,

124.99, 124.48, 114.54, 55.46.
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Spectral copies of *H, *C NMR, DEPT and Mass data obtained in this Study:

'H NMR (400 MHz, CDCl5) of compound 3a:
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HRMS (ESI-TOF) of compound 3a:

Qualitative Compound Report
Data Thle hsrd Sample Rame -
Sample Type Sample Position Vil g
Instrument Name Instrument 1 User Naie
Act) Method e inethod m Acquimed Time  29-04-2004 PM 516016
TRM Calbiration Status R oA Method dady_report.m
Comment
Sample Group Indo.
Acquisition SW S100 seres TORSS0 senes
Version Q-TOF BO5.01 (B5125)
Compound Table
WG
Compound Labed RT Mass Formula MFG Forusula {pp) D8 Formula
Cpd ¥ C12HI0 02 %] 0,262 218,0597) CI2HIOO2 S CIRHIN02S 213 Cl2ZHi S

Compound Label | m/z RT  Algorithin Mass

Cpd35:C12H1002 S 219.0468  10.262  Find by Mokecular Feature |218.0397

MFE NS Spactrus
<104 | Cod 35 C12 H10 02 S +ESI MFE Spectrum (02050 422 min) Frag=135 0V Ph-SF d
n
! &
08 SE (l?
o6 i ﬁ
04 O
0z |

150 200 250 200 350 400 450 500 550 GO0 650 700 750 800 850 900 560
Counts vs. Moas-10-Charge (miz)

MS Spoctrum Poak List
| /2 £_{Abund Tormuba Lon
n9.0468] 1 10449.04/C12 HIt 02 8 (M H)+
20,0513 1 !6_&(!! Cl2MILO2S (M )+
221.0953] 1 §70.48|C12 HIL 02 5 (M+H)+
Predicted Isotope Match Table
Lsotope m/z Calcm/z DHF (ppens)  |Abond %% [Calc Abund % |Aband Sam % [Cadc Abund Sum %o
1 2190468 2190474 347, 100] 100) #1.78 43.5
2 220051 2200506 | -3.19) 1567 13.97] 1250 11.67)
3 221 5453 2210455 0.5 647 5.79) 525 4.83)

- End Of Report —



'H NMR (500 MHz, CDCls) of compound 3b:
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HRMS (ESI-TOF) of compound 3b:

Qualitative Compound Report

Data File Me-SOph.d Sample Name Me-SOph
Sample Type Sample Position vial 7
Instrument Name Instrument 1 User Name
Acq Method new method.m Acquired Time  29-05-2014 PM 3:11:46
IRM Calibration Status S oA Method daily_report.m
Comment
Sample Group info.
Acquisition SW 6200 series TOF/6500 serkes
Version Q-TOF B.05.01 (B5125)
Compound Table
WG Ot
Compound Label RT Mass Formula MFG Formwula {(ppm) DB Formula
Cpd 26: C13 H12 025 0.263 2320556 CI13HI2025 Cl3H12025 0,95) Cl3H1202S

Compound Label myz [13) Algotithm Mass

Cpd 26: C13H1202 S 2330627 |0.263 [Find by Molecular Feature | 232.0556

MFE MS Spectrum
x10 4 |Cpd 26: C12 H12 02 S; +ESI MFE Spectrum (0.199-0.449 min) Frag=135.0V Me-SOph.d
24
Q
1.54 | S
G 1
14 O
054 Me
150 200 250 300 350 400 450 500 550 600 650 700 750 80C B850 900 950
Counts vs. Mass-to-Charge {mvz)
MS Spectrum Peak List
m/z 2 |Abund Formuia lon
2330627 1 21517.71|C13 H13 02 § (M+H)+
234.066] 1 44145[C13H13 025 (M4 H)+
235.0633] 1 1508.21|C13 H13 02 S (M+H)+
Predicted Isotope Match Table
1sotope mjz Calc m/2z Diff (ppm)  JAbund % Calc Abund % JAbund Sum % Calc Abund Sum %
1 233.0627| 233.0631 1.57 100 100 78.42 82,63
2 234,066 234.0663 1.1 20.52 15.08} 16.09 1246}
3 2350633 235.0613 -8.2¢ 7.01 S.')‘l 55 4.91
- End Of Report -
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'H NMR (400 MHz, CDCl5) of compound 3c:
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HRMS (ESI-TOF) of compound 3c:

Qualitative Compound Report

Data Flie Mecityl.d Sample Name Mesityt
Sample Type Sample Position vial 12
Instrument Name Instrument 1 User Name
Acq Method new method.m Acquired Time  29-05-2014 PM 3:39:05
IRM Calibration Status B oA Method daily_report.m
Comment
Sampie Group Info,
Acquisition SW 6200 series TOF/E500 series
Version Q-TOF B.05.01 (B5125)
Compound Table
MIG DIt
Compound Label R Mass Formula MFG Formula (ppm) DB Formula
Cpd 33: C15 M16 02 S| 0.264 2600875 CISHI602S CISMI602S -1.37) CISHIE0D2S
Compound Label m/z IRT  Algorithm Mass
Cpd 33: C1SHIS 02 S 261.0949 0.264  Find by Molecular Feature | 260.0875
MFE MS Spectrum
x10 2 | Cpd 33: C15 H16 O2 S: +ESI MFE Spectrum (0.213-0.430 min) Frag=135.0V Mesityl.d
7 o
B
- 2 O Me
54 -
g S
4 b I
3+ O
2 Me Me
1
150 200 250 300 350 400 450 500 550 600 650 700 750 800 850 900 950
Counts vs. Mass-lo-Charge {m/z)
MS Spectrum Peak List
m/z 2z |Abund |Formula lon
261.0949] 1 | 6784.45)CISHIT 025 (M+H)>
262.0083] 1 | 1565.18jC1S 17028 (M+H)+
263.0902] 1 SSSICIS 17025 IS"’")'
Predicted Isotope Match Table
1sotope ni/r l(alv. miz  |DHT (ppm)  |Abund %o Calc Abund %  [Abund Sum % Calc Abund Sum %
3 261.0945] 261.0944 -2.07 100/ 100 75.93 80.92
2 262.0583 2620976 -2.67 23.51 17.28 17.85 13.99]
3 263.0902 263.0931 10.98] 8.18 6,29! 6.21 5.09
« End Of Report -~
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'H NMR (400 MHz, CDCls) of compound 3d:
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HRMS (ESI-TOF) of compound 3d:

Qualitative Compound Report

Data Flle OMe-SF.d Sample Name OMe-SF
Sample Type Sample Position Viald 17
Instrument Name Instrument 1 User Name
Acq Method new method.m Acquired Time  29-05-2014 PM 4:06:19
IRM Calibration Status S oA Method daily_report.m
Comment
Sample Group Info,
Acquisition SW 6200 series TOF/6500 series
Version Q-TOF B.0S.01 (B5125)
Compound Table
pou
Compound Label RT Mass Formula MFG Formula (ppin) D8 Formula
Cpd 29: C13H12 03 § 0.261 2480504 C13HI1203S C13HI1203S 1.13 C13HI2O3S
Compound Label mjz RT Algorithm Mass
Cpd 29: C13H1203 S 249.0578 0.261  Find by Molecular Feature | 248.0504

MFE MS Spectrum
X104 ]de 29: C13 H12 03 §: +ESI MFE Spectrum (0.200-0 401 min) Frag=135.0V OMe-SF d
2.5 -4
2B
2 i
15 S
14 O
o OMe
150 200 250 300 350 400 450 500 550 600 650 700 750 800 850 900 H50
Counts vs. Mass-to-Charge (miz)
MS Spectrum Peak List
m/z z [Abund |Formula Ton
200.0678] 1 | 2410443 miz 038 (M+H)+
2500613 1 | 3e72.11]cramiaoss (M+H)+
2510541 1 | 1251.3¢]Cia 13036 (M+H)+
Predicted Isotope Match Table
Isotope m/z |catcmiz  [our (ppm)  JAbund 96 |calc Abund 96 [Abund Sum o Calc Abuid Sum %
1 249.0578) 249.058 0.91 100 100 83.04 82.46
2 250.0613 250.0612 -0.33 15.23 15.11 12.65 12.46]
3 251.0541 251.0565 9.41 5.19) 6.15 4.31 5.07
End Of Report
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'H NMR (400 MHz, CDCl5) of compound 3e:
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HRMS

(ESI-TOF) of compound 3e:

Qualitative Compound Report

Data File 3-0Me-502ph.d Sample Name 3-0Me-502ph
Sample Type Sample Position Vial 13
Instrument Name instrument 1 User Name
Acq Method new method.m Acquired Thme  29-05-2014 PM 3:46:36
IRM Calibration Status B 0 Method daily_repart.m
Comment
Sample Group Info.
Acquisition SW 6200 sevies TOF/6500 series
Version Q-TOF B.05.01 (B5125)
Compound Table
™IG OHT
Comp d Label RT Mass Formula MFG Formula (ppm) DB Formula
Cpd 37: C13M1203 S 0.262 248.04%8 Ci1IM1203S C1iIH12018 15 C13M1203S
| Compound Label \mfz RT ‘Algorithm |Mass
Cpd37: C13H1203S 2490576  0.262 Find by Molecular Feature | 248.0408
MFE MS Spectrum
x10 3/Cpd 37: C13 H12 O3 S: +ESI MFE Spectrum {0.200-0.384 min) Frag=135.0V 3-OMe-SO2ph d
7
0]
& I
5 S OMe
; : g
3
24
1
0% ' - : ; - ' : . . : . ' ; - . -
150 200 250 300 350 400 450 500 550 600 650 700 750 800 850 900 950
Counts vs. Mass-to-Charge (m/z)
MS Spectrum Peak List
m/z 7 |Abuid  |Formula Ton
249.0576] 1 | 7520.74|C13 H13 03 5 (Mo H)e
250.0612] 1 | 139335|C13HI303 S (M+H)+
251.0487] 1 71002|C13 HI303 S (M+H)+
Predicted Isotope Match Table
Isotope m/z calcm/z  |bift (ppm) |Abund %  ICalc Abund 9%  |Abund Sum % Calc Abund Sum %
1 249.0576| 249058 1.59 100! 100 78.14 B2.46]
2 2500612 2500612 -0.28 18.53 15.11 14.48 12.46
3 251.0487| 251.0565 30.75 9.44| 6.15 7.38 5.07
—— End Of Repart —

20



'H NMR (400 MHz, CDCls) of compound 3f:
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'H NMR (400 MHz, CDCl5) of compound 3g:
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HRMS (ESI-TOF) of compound 3g:

Qualitative Compound Report

Data File BOO-SF.d Sample Name BOD-SF
Sample Type Sample Position Vial 9
Instrument Name Instrument 1 User Name
Acx) Method new method.m Acquired Time  29-05-2014 PM 3:20:47
1RM Calibration Status B oA Mcthod daily_report.m
Comment
Sample Group Info,
Acquisition SW 6200 series TOF/6500 sones
Verslon Q-TOF B.05.01 (85125)
Compound Table
WG OIff
Compound Label RT Mass Formula MFG Formula ( ppam) DA Formula
Cpd3a: ClaM1204 8] 0262 276.0454] ClaH1204S Cl4H12045 0.88] ClaHI1204 5
Compound Label mfz ‘RT Algorithm Mass
Cpd 34: C14HI2 04 S 277.0528 0.262  Find by Molecular Feature | 276,0454
MFE MS Spectrum
x10 1 |Cpd 34: C14 H12 O4 S: +ESI MFE Spectrum (0.198-0.432 min) Frag=135.0V BOD-SF.d
w
8 © 3
dr (IDI
6- =T
N S 0]
ol o o I
23 o
oW
24 3T (0]
g
i 3]
150 200 250 300 350 400 450 500 550 600 650 700 750 8O0 850 500 950
Counts vs. Mass-lo-Charge (mvz)
MS Spectrum Peak List
m/z z |Abunt |Formula Ton
277.0528] 1 #1664.4]C14 HI13 04 & (M+4)+
278.055] t 13367.83|CIA HII D4 S (M+H)+
279.0517) 1 5267.01]C14 HI13 O4 S (M-+H)+
553.096] 1 347]C28 H25 08 52 (ZM+H)+
Predicted Isotope Match Table
Isotope m/z Calcm/z  |Diff (ppm) |Abund s |Calc Abund 56 |Abund Sum % Cale Abund Sum %
1 277.0528 277.0529 0.42 100/ 100 81.42 B1.46
2 278,055 278.0561 3.96 16.37 16.23 13.33 13.22
£} 279.0517 279.0518) 0.06 6.45 6.59 $.25 $.32
— End Of Report —
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'H NMR (400 MHz, CDCls) of compound 3h:
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'H NMR (400 MHz, CDCls) of compound 3i:
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DEPT (125 MHz, CDCI3) of compound 3i:
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3¢ NMR (100 MHz, CDCls) of compound 3;j:

O=n=0

2
F

3

40 20 10
O
I
S
I
O
CF;
2
-
T Y ‘— Y v T T T v T T T T T T
150 149 130 120 110 100 0 70 60 » 10 0
1 (ppm)

27



'H NMR (400 MHz, CDCls) of compound 3k:
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HRMS (ESI-TOF) of compound 3k:

Qualitative Compound Report

Data Flle Naph-SOph.d Sample Name Naph-SOph
Sample Type Sample Position vial 5
Instrument Name Instrument 1 User Name
Acq Method new method.m Acquired Time  29-05-2014 PM 2:58:07
IRM Calibration Status S oA Method _fepoct.m
Comment
Sample Group Info.
Acquisition SW 6200 senes TOF/6500 senes
Version Q-TOF B.OS.01 (B5125)
Compound Table
MG DIt
Compound Label RT Mass Formula MFG Formula (ppm) DB Formula
Cpd 27: C16 H12 02 5| 0.26] 268.055 Ci6H12025 Ci6 H1202S 2.88| Ci6 H1202S
Compound Label  m/z RT__ Algorithm Mass
Cpd 27: C16 H12 02 S 1260.0623 0.26 Find by Molecular Feature 268.055
MFE MS Spectrum
x10 4 |Cpd 27: C16 H12 02 S: +ESI MFE Spectrum (0.208-0.358 min) Frag=135.0V Naph-SOph.d
1<
0.8 (”)
0.6- §
0.4 o
0.2
150 200 250 300 350 400 450 500 550 600 650 700 750 800 850 900 950
Counts vs. Mass-to-Charge (m/z)
MS Spectrum Peak List
m/z | z |Abund [Formula lon
269.0623] 1 | 9614.66}C16 M13 02§ (M4H)+
770.0654] 1 | 21436jci6H13 028 (M+H)+
271.0617] 1 | 1081.41|C16 H13 02 (M+H)+
Predicted Isotope Match Table
Isotope m/z |Calcm/z___[Diff (ppm) |Abund % [Calc Abund % [Abund Sum %% | Calc Abund Sum 9%
1 269.0623|  269.0631 2.93 100 100 74,88 80.14
2 270.0654]  270.0663] 3.44 22.3 18.32 16.7 14.68
3] anwe1?]  271.062] 1.18 11.25 6.47 8.42 5.18
— End OF Report —
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'H NMR (400 MHz, CDCls) of compound 3I:
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HRMS (ESI-TOF) of compound 3lI:

Qualitative Compound Report

Data File N-ASO2ph.d Sample Name N-ASO2ph
Sample Type Sample Position Vial 11
Instrument Name Instrument 1 User Name
Acqg Method new method.m Acquired Time  29-05-2014 PM 3:34:34
IRM Calibration Status ES oA Method dady_report.m
Comment
Sample Group Info,
Acquisition SW 6200 sernes TOF/6500 series
Version Q-TOF B.05.01 (85125)
Compound Table
WG DT
Compound Label RT Mass Formula MFG Formula (ppm) DB Formula
Cpd 10: C14 H13 N O3 5 0,245| 275.061 CI4HI3NO3S CI14HIANO3S 2,13 CI4HI3NO3S
Compound Label  m/z _RT __ Algorithm | Mass
Cpd 10: CI14HIINOC3 S [276.0683 10.245 |Find by Molecular Feature | 275,061
MFE MS Spectrum
x10 5 |Cpd 10: C14 H13 N O3 S: +ESI MFE Spectrum (0.195-0.445 min) Frag=135.0V N-ASO2ph.d
1.754 b4
15 g Il
1.25- S
e @ I O
¥ . 28 e
0.754 )J\
i 22 N “Me
: 83 H
0.254 @
3
150 200 250 300 350 400 450 500 550 600 650 700 750 800 B850 900 950
Counts vs, Mass-to-Charge (mvz)
MS Spectrum Peak List
m/z z |Abund Formula fon
276.0683] 1 169186,67|C14 HIAN O3 S (M+H)+
272.0712] 1 27675.43|C14 HI4 N 03 S (M+H)+
278.0675] 1 8506.05/C14 H14 NO3 S (M+H)+
279.0648] 1 807.61|C14 HI14 NO3 S (M+H)+
551.13064 1 907.78|C28 H27 N2 06 S2 (2M+H)+
552.1254] 1 384,32|C28 H27 N2 06 52 (2M+H)+
Predicted Isotope Match Table
1 P m/z |Calc m/z Diff (ppm)  [Abund % |Cale Abund % [Abund Sum % Calc Abund Sum %
1| 2760683  276.0689 205 100 100 82.06 80,76
2 277.0712, 277.072 2.67 16.36 l&S?I 13.42 13.38
3 278.0675 2780676 0.47 .03 6.38] 4,13 5.15
4|l 279.0648]  279.06% 17.24 0.48| 0.87| 0.39) 0.7

— End Of Report —




'H NMR (400 MHz, CDCls) of compound 3m:
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'H NMR (400 MHz, CDCls) of compound 30:
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HRMS (ESI-TOF) of compound 30:

Qualitative Compound Report

Data File BY-SOph.d Sample Name BT-SOph
Sample Type Sampie Position Vial 4
Instrument Name Instrument 1 User Name
Acq Method new method.m Acquired Time  29-05-2014 PM 2:53:32
TRM Calibration Status S oA Method dady_report.m
Comment
Sample Group Info,
Acquisition SW 6200 series TOF/6500 saries
Version Q-TOF 8.05.01 (A5125)
Compound Table
TG Dl
Compound Label RT Mass Formula MFG Formula {ppm) D8 Formula
Cpd 36: C13 H9 N 02 S2| 0,261 2750078 CI3HONO2 52 CI3HAINO2S2 -1.13] Cl13H9NO2 52
‘Compound Label mfz RT_ Algorithm Mass.
Cpd 36: CI3HON 0252 (|276.0151 |0.261 Find by Molecular Feature | 275.0078
MFE M5 Spectrum
%10 5 |Cpd 36: C13 HI N O2 52° +ESI MFE Spectrum (0,191-0 642 min) Frag=135.0V BT-SOph.d
" 0
44 S>_ I
3 - N/ 3
2 > 0]
14
150 200 250 300 350 400 450 500 550 600 G50 700 750 800 850 900 50
Counts vs. Mass-to-Charge (mvz)
MS Spectrum Peak List
m/2z z |Abund |Formula Ton
276.0151) 1 536699.44|C13 H10 N D2 52 (MaH)
2770176} 1 78830.97{C13 H10 N 02 52 (M4H)+
27012 1 50456.3]C13 H10 N 02 52 (M+H)+
279.0148] 1 7991.95|C13 M10 N 02 S2 (M4#)+
Predicted Isotope Match Table
1sotope m/r Calc m/z DIff (ppm)  [Abund % Calc Abund %  |Abund Sum % Calc Abund Sum %
1 276.0151 2760147 -1.42 100/ 100 79.69 77.95
2 277.0176 277.0176 0.1 14.63 16.2 11.66 12,62
3 278.012 278.012 0.04 9.37 10.59 7.46 .25
41 279.0145 279.0143 -0.77| 1.46} 1.5 1.18 1,17
- £nd Of Report —
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'H NMR (400 MHz, CDCls) of compound 3p:
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'H NMR (400 MHz, CDCI3) of compounds 4a & 4a’ (37:63) mixture:
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GC-MS of compounds 4a & 4a’ (37:63) mixture:

'nnt Date: 13 May 2014 14455

MS Data Review All Plots - 5/13/2014 2:45 PM
Filo ¢ varianws\data\20 14\may\oc-¢ 5-1 3-2014 12-55-36 pm.sm.

Sampie: OC-C Operator: System )
; i = i : 14 12
?i:n - iloget TR - O 5132014 135535 PMAMS TIC
2001 iongation 40 800 "Ib -
0 E
SO,Ph SO,Ph
Me
200+ + J
Me
1804 3
1004 -
50 3
o—-—- —"
~ PEaey TR % % 5 ~
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int Date: 13 May 2014 14:46:59

Plot 1. oc-c 5-13-2014 12-55-36 pm.sms - 5/13/2014 12:55 PM

Lock Peak Width: No
Parameters: Local
Peak Width (sec): - 40
Slope Sensitivity (SN): 20
Tangent %: 10
Peak Size Reject (counts): 2000
Smoothing: None
Spike Threshold Factor: None
Noise: Peak to Peak
Retention Time Area % of Total Signal/Noise
1. 20.147 717280 63.043 1960 Merged
2. 20.373 420474 36.957 1052 Merged
'H NMR (400 MHz, CDCl3) of compound 4b:
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'H NMR (400 MHz, CDCl5) of compound 4b':
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GC-MS of compounds 4b & 4b' (45:55) mixture:

Pont Date: 13 May 2014 14:48:19

MS Date,Review All Plots - 5/13/2014 2:48 PM

File: c:\varia
Sample: ME

kCounts]

‘ o]
|

100

: 3-OME-C

\data\2014\may\3-ome-c 5-13-2014 12-12-19 pm.sms
Scan Range: 1 - 2642 Time Range: 0.00 - 38.98 min.

Operator.

Whation, 40.500

-
=3
»

O

<
Y
S

1A

27

: System
Date: 5/13/2014 12:12 PM

JOMECS 132014 12-12-19 PSS TIC

P P

| -

B,‘m";zf 1261=1 e-¢ 5-12.2014 12-42:19 nmw&mw.&umﬁ?
: R
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50% 40068
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274596 =
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13053 L 5 ol %11 8388
P A P I U (M
s — B =R EER LB AR e P, 2ho %0 249 S
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Wt Date: 13 May 2014 14:50:30

Plot 1. 3-ome-c 5-13-2014 12-12-19 pm.sms - 5/13/2014 12:12 PM

Lodk Peak Width:

No
Pafameters: Local
Peak Width (sec): 40
pro Seaw (SN): %563
Tangent
Peak Size Reject (counts): 50
Smoothing: :gn“‘:
zpike Threshold Factor: Peak to Peak
o . 1 t
1 g?&gs%m 1A%g4e+6 44.574 %gggl_l_Nm Merged
2. 23.175 1.709e+6  55.426 17ae masan
'H NMR (400 MHz, CDCI3) of compounds 4¢ & 4¢’ (1:1.1) mixture:
SOzPh SO,Ph
+
‘ Me
i ” '1‘ | ‘i)x‘ > 3 .
,'\‘\ | U | ,. | 242 L I 238
7N | | i1 4 }
xg:g X8 o ] RS v
Z;O Z;O 7;\3 Z;U 7,;0 740 7:’0
11 (ppm)
_— I - ——— 1 e ‘_ £ \ A L NI ‘J s
PIFEIUNIRAIRORAUIRARAZA &
8.0 7.5 70 as [ X+ b %3 S0 45 4.0 35 3.0 2.3 240 1:5 18 0s OYO
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GC-MS of compounds 4c¢ & 4c’ (53:47) mixture:

PC-P 513-2014 1-38-54 PM SMS TIC

Reject (counts)
e Thréshold Faclor.
oo Thi . 1o Peak 3
L. 7.434 *9
3. f0.765 1816
0.75- 14
] SO,Ph SO,Ph
3
+
0.50- ]
Me
] Me
0.25- .
4
- i
0.004 L

'39422:“ 7=100%). -13:2014 1-38- SMS 20.725 min, Scan: 1390, 40:500, lon- 1899 us, RIC: 177889
0% 2 =
1
1072 24811
20253
1252 -3
15482
2332 -
9355
126.2 1522 2842
2526 2722 1B20 .
-vzkvvvv-v"--zhvvyvvr'--ahvv
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LOUK Feds v,
Parameters:
N ."l“‘\‘l’l \'c\-i\"lv

Skope Sensitivity (SN):
E‘eak §ize heiect (counts):

épil:e- Tht;shold Factor:
Noise-
~as3s

- - T

3. 20.765 2.952e+6

RV Sz
07072 19

Peak to Peak

46.806 1816

Merged

Fin A ey e

Merged
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