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General Information:
Dry solvents were purchased from chemical suppliers and used without further purification. Analytical thin-layer chromatography 

(TLC) was performed on commercially available Merck TLC Silica gel 60 F254. Silica gel column chromatography was performed 

on silica gel 60 (spherical 100-200 µm). IR spectra were recorded on Perkin-Elmer FT/IR-4000 using ATR.1H NMR spectra were 

recorded on Varian-400 (400 MHz) spectrometer. Chemical shifts of 1H NMR spectra were reported relative to tetra methyl silane 

(13C NMR spectra were recorded on Varian-400 (100 MHz) spectrometer. Chemical shifts of 13C NMR spectra were reported to 

relative to CDCl3 (77.16) and DMSO-d6 (39.5). Splitting patterns were reported as s, singlet; d, doublet; t, triplet; q, quartet; m, 

multiplet; br, broad.
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General Procedure: Preparation of 3,5-diphenyl-1,2,4-thiadiazole (2a)1

NH2

S S

N

N
T3P, DMSO

1a 2a

RT, 16 h

To a stirred solution of compound 1a (10 g, 72.992 mmol) in DMSO (250 ml) was added 50% T3P in ethyl acetate solution (46.4 

ml, 72.992 mmol) at 25°C and the reaction mixture was stirred at 25°C for 16 h. The progress of the reaction was monitored by 

TLC, the reaction mixture was poured in to ice cold water (250 ml) and ethyl acetate (500 ml). The organic layer was separated 

and washed with water (200 ml) and brine solution (200 ml), dried over anhydrous sodium sulphate, filtered and concentrated 

under reduced pressure to afford the crude compound. The crude compound was purified by flash column chromatography (silica 

gel; 20% ethyl acetate/pet ether) to give the pure compound 2a (8.45 g, 97%) as an off white solid.; m.p. 89-90°C   (Reported  

87-89 0C)1 ; 1H NMR (400 MHz, DMSO-d6) δ = 6.31-8.34 (m, 2H), 6.14 (dd, J = 1.6 Hz, 2H), 7.56 - 7.67 (m, 6H) (1H-NMR data 

matching with the literature value)1 ; 13C NMR (100 MHz, DMSO-d6) = 188.0, 172.8, 132.5, 132.1, 130.7, 129.7, 129.6, 129.0, 

127.8, 127.4; MS (EI): m/z = 239.42 (M+1,100).

3,5-di-p-tolyl-1,2,4-thiadiazole (2b)1

2b

S

N

N

The title compound was prepared from 4-methylbenzothioamide (200 mg) according to the general procedure and purified by 

column chromatography to give off white solid,; Yield (165 mg, 93%),; m.p. 128-130°C ; 1H NMR (400 MHz, DMSO-d6) δ = 8.20 

(d, J = 6.8 Hz, 2H), 8.01 (d, J = 6.8 Hz, 2H), 7.43 (d, J = 6.4 Hz, 2H), 7.38 (d, J = 6.8 Hz, 2H), 2.41 (s, 3H), 2.39 (s, 3H),; 13C NMR 

(100 MHz, DMSO-d6) = 187.7, 172.7, 142.7, 140.4, 130.0, 129.5, 129.52, 127.8 127.3, 127.1, 21.1, 21.0; MS (EI): m/z = 267.02 

(M+1,100).

3,5-bis(4-chlorophenyl)-1,2,4-thiadiazole (2c)2,3,5

2c

S

N

N

Cl
Cl

The title compound was prepared from 4-chlorobenzothioamide (200 mg) according to the general procedure and purified by 

column chromatography to give off white solid,; Yield (161 mg, 90%),; m.p. 150-152°C; 1H NMR (400 MHz, CDCl3) δ = 8.31 (d, J 
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= 8.4 Hz, 2H), 7.97 (d, J = 8.8 Hz, 2H), 7.50 (d, J = 8.8 Hz, 2H), 7.7.47 (d, J = 8.8 Hz, 2H) ; 13C NMR (100 MHz, CDCl3) = 187.0, 

172.7, 138.1, 136.5, 131.1, 130.2, 129.63, 129.60, 128.9, 128.6,; MS (EI): m/z = 307.34 (M+1,100).

3,5-bis(2-chlorophenyl)-1,2,4-thiadiazole (2d)1,3

2d

S

N

N

Cl Cl

The title compound was prepared from 2-chlorobenzothioamide (200 mg) according to the general procedure and purified by 

column chromatography to give off white solid,; Yield (158 mg, 88%),; m.p. 84-86°C; 1H NMR (500 MHz, DMSO-d6) δ = 8.55 (dd, 

J = 1.0 Hz, 1.5 Hz, 1H), 8.05 (dd, J = 1.0 Hz, 1.5 Hz, 1H), 7.82 (d, J = 7.5 Hz, 1H), 7.70-7.53 (m, 5H),; 13C NMR (125 MHz, DMSO-

d6) = 182.6, 169.1, 133.3, 132.7, 132.2, 131.9, 131.6, 131.2, 130.6, 130.68, 130.2, 128.4, 128.2, 127.4,; MS (EI): m/z = 306.91 

(M+1,100).

3,5-bis(3-chlorophenyl)-1,2,4-thiadiazole (2e)2

2e

S

N

N

Cl
Cl

The title compound was prepared from 3-chlorobenzothioamide (200 mg) according to the general procedure and purified by 

column chromatography to give off white solid,; Yield (161 mg, 90%),; m.p. 121-123°C; 1H NMR (400 MHz, DMSO-d6) δ = 8.27 

(s, 1H), 8.25 (d, J = 7.5 Hz, 1H), 8.19 (s, 1H), 8.09 (d, J = 8.0 Hz, 1H), 8.72-7.57 (m, 4H); 13C NMR (100 MHz, DMSO-d6) = 186.8, 

171.2, 134.2, 133.781, 133.768, 132.2, 131.5, 131.3, 131.1, 130.6, 127.4, 126.8,126.5,126.4; MS (EI): m/z = 307.39 (M+1,100).

Dimethyl 4,4'-(1,2,4-thiadiazole-3,5-diyl)dibenzoate (2f)7

2f

S
N

N

MeOOC

COOMe

The title compound was prepared from methyl 4-carbamothioylbenzoate (200 mg) according to the general procedure and purified 

by column chromatography to give off white solid,; Yield (108 mg, 59%),; m.p. 253-255°C,; 1H NMR (400 MHz, CDCl3) δ = 8.83 

(d, J = 8.0 Hz, 2H), 8.47 (d, J = 8.0 Hz, 1H), 8.25 - 8.12 (m, 4H), 3.99 (Br s, 6H), 1.25 (s, 1H, Extra peak), 0.84 (m, 0.24H, Extra 
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peak) ; 13C NMR (100 MHz, DMSO-d6) = 187.2, 171.2, 166.6, 166.5, 166.0, 139.6, 133.8, 130.5, 130.0, 129.9, 128.9, 128.3, 

127.4, 52.4, 29 (Extra peak),; MS (EI): m/z = 355.43 (M+1,100).

3,5-bis(2-methoxyphenyl)-1,2,4-thiadiazole (2g)3

2g

S

N

N

O O

The title compound was prepared from 2-methoxybenzothioamide (200 mg) according to the general procedure and purified by 

column chromatography to give off white solid,; Yield (161 mg. 90%),; m.p. 123-125°C; 1H NMR (400 MHz, DMSO-d6) δ = 3.85 

(s, 3H), 4.14 (s, 3H), 7.12 (t, J = 7.6 Hz, 1H), 7.23 (m, 2H), 7.38 (d, J = 8.4 Hz, 1H), 7.53 (td, J = 8.0 Hz, J = 1.6 Hz), 7.66 (td, J 

= 8.0 Hz, J = 1.6 Hz), 7.90 (dd, J = 7.6 Hz, 1.6 Hz, 1H), 8.38 (dd, J = 7.6 Hz, J = 1.6 Hz, 1H),; 13C NMR (100 MHz, DMSO-d6) = 

179.9, 169.1, 157.5, 157.3, 133.3, 131.4, 131.3, 127.5, 122.4, 121.3, 120.2, 118.8, 112.5, 112.25, 56.3, 55.8; MS (EI): m/z = 

299.01 (M+1,100).

Note: At 7.23 ppm two peaks were merged 

3,5-bis(1-phenylcyclopropyl)-1,2,4-thiadiazole (2h): 

2h

S

N

N

The title compound was prepared from 1-phenylcyclopropane-1-carbothioamide (200 mg) according to the general procedure 

and purified by column chromatography to give off white solid,;  Yield (125 mg, 69%),; m.p. 115-117°C; 1H NMR (500 MHz, 

CDCl3) δ = 1.36 (q, J = 4.0 Hz, 2H), 1.50 (q, J = 4.0 Hz,  2H), 1.68 (q, J = 4.0 Hz, 2H), 1.80 (q, J = 4.0 Hz, 2H), 7.47 - 7.24 (m, 

10H), ; 13C NMR (100 MHz, DMSO-d6) = 198.1, 178.9, 141.4, 140.3, 130.2, 129.8, 128.9, 128.4, 128.0, 126.6, 28.8, 28.6, 20.2, 

16.8,; MS (EI): m/z = 319.09 (M+1,100).

3,5-bis(4-bromophenyl)-1,2,4-thiadiazole (2i)2,5

2i

S

N

N

Br Br

The title compound was prepared from 4-bromobenzothioamide (200 mg) according to the general procedure and purified by 

column chromatography to give off white solid,;  Yield (165 mg, 90%),; m.p. 158-160°C; 1H NMR (400 MHz, CDCl3) δ = 8.24 (d, 
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J = 8.8 Hz, 2H), 7.90 (d, J = 8.8 Hz, 2H), 7.67 (d, J = 8.8 Hz, 2H), 7.63 (d, J = 8.8 Hz, 2H),; 13C NMR (100 MHz, CDCl3) = 187.1, 

172.8, 132.5, 131.9, 131.5, 129.8, 129.3, 128.8, 126.5, 125.0,; MS (EI): m/z = 395.25 (M+1,100).

3,5-bis(2-fluorophenyl)-1,2,4-thiadiazole (2j)4

2j

S

N

N

F F

The title compound was prepared from 2-Fluorobenzothioamide (200 mg) according to the general procedure and purified by 

column chromatography to give off white solid,; Yield (155 mg, 88%),; m.p. 113-115°C; 1H NMR (400 MHz, DMSO-d6) δ = 7.46-

7.39 (m, 2H), 7.53 (td, J = 1.2 Hz, J = 1.2 Hz,  J = 1.2 Hz,  1H), 7.67 – 7.56 (m, 2H), 7.75 – 7.71 (m, 1H), 8.30 (td, J = 2.0 Hz, J 

= 2.0 Hz,  J = 1.6,  1H), 8.42 (td, J = 1.6 Hz, J = 1.6 Hz,  J = 1.6 Hz,  1H) ; 13C NMR (100 MHz, DMSO-d6) = 179.59 (3J-CF : d, 

4.4Hz), 167.63 (3J-CF : d, 5.1Hz), 158.70 (1J-CF : d, 253.60Hz), 159.39 (1J-CF : d, 250.10Hz), 134.37 (3J-CF : d, 9.0Hz), 132.65 

(3J-CF : d, 8.5Hz), 131.64, 128.36, 125.74 (4J-CF : d, 2.8Hz), 124.75 (4J-CF : d, 3.5Hz), 120.03 (2J-CF : d, 102Hz), 117.60 (2J-

CF : d, 12.1Hz), 116.81 (2J-CF : d, 21.2Hz), 116.31 (2J-CF : d, 20.6Hz),; MS (EI): m/z = 275.07 (M+1,100).

3,5-bis(3,5-difluorophenyl)-1,2,4-thiadiazole (2k):

2k

S

N

N
F

F
F

F

The title compound was prepared from 3,5-difluorobenzothioamide (200 mg) according to the general procedure and purified by 

column chromatography to give off white solid, Yield (152 mg, 84%),; m.p. 168-172°C; 1H NMR (400 MHz, CDCl3) δ = 7.90 (dd, 

J = 2.0 Hz, J = 2.4 Hz,  2H), 7.58 (dd, J = 2.0 Hz, J = 2.4 Hz,  2H), 7.04 (tt, J = 8.4 Hz, J = 2.4 Hz, 1H),  6.96 (tt, J = 8.80 Hz, J = 

2.4 Hz, 1H),; 13C NMR (100 MHz, CDCl3) = 186.1, 171.67, 164.37, 161.91 (dd, 1J-CF: 246.80Hz, 12.40Hz), 162.064, 164.56 (dd, 

1J-CF: 246.80Hz, 12.40Hz), 135.27 (t, 3J-CF: 10.0 Hz), 132.86 (t, 3J-CF: 10.0 Hz), 111.28 (dd, 2J-CF: 26.0 Hz, 7.40 Hz), 110.59 

(dd, 2J-CF: 27.0 Hz, 8.0 Hz), 107.38 (t, 2J-CF: 25.2 Hz), 105.96 (t, 2J-CF: 25.2 Hz);. MS (EI): m/z = 311.38 (M+1,100).

3,5-bis(4-iodophenyl)-1,2,4-thiadiazole (2l)4

2l

S

N

N

I
I

javascript:__doPostBack('ctl00$MainContent$gvDocumentViewer$ctl06$lbtnInternalSampleCode','')
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The title compound was prepared from 4-iodobenzothioamide (200 mg) according to the general procedure and purified by 

column chromatography to give off white solid,; Yield (160 mg, 86%),; m.p. 232-235°C; 1H NMR (500 MHz, CDCl3) δ = 8.11 (d, 

J = 8.4 Hz, 2H), 7.89 (d, J = 8.4 Hz, 2H), 7.85 (d, J = 8.8 Hz, 2H), 7.77 (d, J = 8.4 Hz, 2H),; 13C NMR (100 MHz, CDCl3) = 187.3, 

173.0, 138.5, 138.0, 137.9, 132.1, 129.9, 128.7, 98.77, 97.23; MS (EI): m/z = 491.22 (M+1,100).

3,5-di-m-tolyl-1,2,4-thiadiazole (2m)3,5

2m

S

N

N

The title compound was prepared from 3-methylbenzothioamide (200 mg) according to the general procedure and purified by 

column chromatography to give off white solid,; Yield (153 mg, 86%),; m.p. 53-55°C; 1H NMR (500 MHz, DMSO-d6) δ = 8.13 (br 

s, 1H), 8.11 (d, J = 7.5 Hz, 1H), 7.93 (br s, 1H), 7.90 (dd, J = 7.5 Hz, 1.98 Hz, 1H), 7.51-7.43 (m, 3H), 7.37 (d, J = 7.5 Hz, 1H),  

2.435 (s, 3H), 2.431 (s, 3H),; 13C NMR (125 MHz, DMSO-d6) = 188.0, 172.9, 139.1, 138.2, 133.0, 132.0, 131.3, 129.6, 129.4, 

128.8, 128.3, 127.6, 125.0, 124.5, 20.9, 20.7,; MS (EI): m/z = 267.24 (M+1,100).

3,5-dicyclopropyl-1,2,4-thiadiazole (2n)6

2n

S

N

N

The title compound was prepared from cyclopropanecarbothioamide (200 mg) according to the general procedure and purified 

by column chromatography to give pale yellow liquid, Yield (106 mg, 64%); 1H NMR (500 MHz, DMSO-d6) δ = 2.60-2.57 (m, 1H), 

2.23-2.19 (m, 1H), 1.25-1.21 (m, 2H), 1.04-0.92 (m, 6H); 13C NMR (125 MHz, DMSO-d6) = 193.8, 177.2, 13.2, 12.3, 12.1, 10.86 

(Extra peak), 9.0; MS (EI): m/z = 167.0932 (M+1,100).

3,5-di(pyridin-4-yl)-1,2,4-thiadiazole (2o)5

2o

S

N

N

N
N

The title compound was prepared from pyridine-4-carbothioamide (200 mg) according to the general procedure and purified by 

column chromatography to give off white solid,; Yield (104 mg, 60%),; m.p. 88-90°C; 1H NMR (400 MHz, CDCl3) δ = 8.83 (dd, J 

= 1.6 Hz, J = 1.6 Hz, 4H), 7.55 (dd, J = 1.6 Hz, J = 1.6 Hz, 4H), 2.62 (DMSO solvent present),; 13C NMR (100 MHz, DMSO-d6) = 

186.8, 171.0, 151.1, 150.8, 138.2, 135.9, 121.6, 121.1,; MS (EI): m/z = 241.07 (M+1,100).

3,5-di(pyridin-4-yl)-1,2,4-thiadiazole (2p)1,3
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2p

S

N

N

N
N

The title compound was prepared from pyridine-3-carbothioamide (200 mg) according to the general procedure and purified by 

column chromatography to give off white solid,; Yield (130 mg, 75%),; m.p. 129-131°C; 1H NMR (500 MHz, DMSO-d6) δ = 9.48 

(d, J = 1.5 Hz, 1H), 9.33 (d, J = 2.0 Hz, 1H), 8.83 (dd, J = 1.5 Hz, J = 2.0 Hz, 1H), 8.77 (dd, J = 1.5 Hz, J = 1.5 Hz, 1H), 8.64 (dt, 

J = 2.0 Hz, J = 2.0 Hz, 1H), 8.54 (dt, J = 2.0 Hz, J = 2.0 Hz, 1H), 7.68-7.67 (m, 1H), 7.66-7.63 (m, 1H), 13C NMR (125 MHz, DMSO-

d6) = 182.8, 170.6, 152.9, 151.4, 148.7, 148.0, 135.2, 135.0, 127.7, 125.8, 124.4, 124.1,; MS (EI): m/z = 240.90 (M+1,100).

5-phenyl-3-(p-tolyl)-1,2,4-thiadiazole (2q+2r):

2q

S

N

N

2r

S

N

N

Mixture of regioisomers

The title compound was prepared from Benzothioamide (1a, 100 mg) and 4-methylbenzothioamide (1b) (110 mg) according to 

the general procedure and purified by column chromatography to give the mixture of (2q+2r) as an off white solid,; Yield (49 mg 

mixture of 2q & 2r, 27%), 28% of compound 2a and 30% of compound 2b ; 1H NMR (400 MHz, DMSO-d6) δ = 2.41 (d, J = 5.6 

Hz, 3H), 7.43 (dd, J = 8.0 Hz, J = 8.0 Hz,  2H), 7.66-7.56 (m, 3H), 8.02 (d, J = 8.0 Hz,  1H), 8.12 (dd, J = 1.6 Hz, J = 1.6 Hz,  1H), 

8.22 (d, J = 8.4 Hz, 1H), 8.32-8.30 (m, 1H),; 13C NMR (100 MHz, DMSO-d6) = 187.9, 187.8, 172.9, 172.7, 142.7, 140.5, 132.4, 

132.1, 130.6, 130.1, 129.7, 129.57, 129.55, 128.9, 127.8, 127.37, 127.33, 127.1, 21.1, 21.0,; MS (EI): m/z = 252.99 (M+1,100).

Note: The separation of 2q and 2r by prep HPLC was not successful. So, it was not possible to assign the peaks in the 

mixtures as the difference between 2q and 2r is the phenyl substitution at the 3 and 5 position of thiadiazole ring. The 

1H-NMR and 13C NMR clearly shows mixture of regioisomers. 

HPLC ratio is 56.8:43.92 (~3:2)

methyl 4-(5-phenyl-1,2,4-thiadiazol-3-yl) benzoate (2s+2t):

2s

S

N

N

COOMe

2t

S

N

N

MeOOC

Mixture of regioisomers

The title compound was prepared from Benzothioamide (1a, 100 mg) and compound 1f according to the general procedure and 

purified by column chromatography to give the mixture of (2s+2t) as an off white solid,; Yield (64 mg mixture of 2s & 2t, 30%), 
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27% of compound 2a and 28% of compound 2f off white solid,; 1H NMR (400 MHz, DMSO-d6) δ = 3.90 (s,3H), 7.69-7.56 (m, 3H), 

8.15-8.11 (m, 3H), 8.25 (d, J = 8.4 Hz, 1H), 8.32-8.30 (m, 1H), 8.42 (d, J = 8.4 Hz, 1H),; 13C NMR (100 MHz, DMSO-d6) = 188.4, 

186.7, 173.0, 171.7, 165.7,165.3, 135.8, 133.4, 132.6, 131.9, 131.1, 130.8, 130.2, 129.8, 129.6, 129.5, 129.0, 128.7, 128.1, 

127.9, 52.4, 52.3,; MS (EI): m/z = 297.47 (M+1,100).

Note: The separation of 2s and 2t by prep HPLC was not successful. So, it was not possible to assign the peaks in the 

mixtures as the difference between 2s and 2t is the phenyl substitution at the 3 and 5 position of thiadiazole ring. The 

1H-NMR and 13C NMR clearly shows mixture of regioisomers. 

HPLC ratio is 62.68:37.32 (~2:1)
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1H NMR spectrum (400 MHz) of Compound (2a) in DMSO-d6

13C NMR spectrum (100 MHz) of Compound (2a) in DMSO-d6

2a

S

N

N
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LCMS spectrum of Compound (2a)

2a

S

N

N
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1H NMR spectrum (400 MHz) of Compound (2b) in DMSO-d6

2a

S

N

N

2a

S

N

N
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13C NMR spectrum (100 MHz) of Compound (2b) in DMSO-d6

LCMS spectrum of Compound (2b)

2b

S

N

N

2b

S

N

N
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2b

S

N

N

2b

S

N

N



14

1H NMR spectrum (400 MHz) of Compound (2c) in CDCl3-d6

 

2c

S

N

N

Cl
Cl

2c

S

N

N

Cl
Cl
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13C NMR spectrum (100 MHz) of Compound (2c) in DMSO-d6

2c

S

N

N

Cl
Cl

2c

S

N

N

Cl
Cl
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LCMS spectrum of Compound (2c)

2c

S

N

N

Cl
Cl

2c

S

N

N

Cl
Cl
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1H NMR spectrum (500 MHz) of Compound (2d) in DMSO-d6

13C NMR spectrum (125 MHz) of Compound (2d) in DMSO-d6

2d

S

N

N

Cl Cl

2d

S

N

N

Cl Cl



18

LCMS spectrum of Compound (2d)

2d

S

N

N

Cl Cl

2d

S

N

N

Cl Cl
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1H NMR spectrum (500 MHz) of Compound (2e) in DMSO-d6

13C NMR spectrum (100 MHz) of Compound (2e) in DMSO-d6

2e

S

N

N

Cl
Cl

2e

S

N

N

Cl
Cl
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13C NMR spectrum (100 MHz) of Compound (2e) in DMSO-d6-Expansion

2e

S

N

N

Cl
Cl
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LCMS spectrum of Compound (2e)

2e

S

N

N

Cl
Cl

2e

S

N

N

Cl
Cl



22

1H NMR spectrum (400 MHz) of Compound (2f) in CDCl3 

13C NMR spectrum (100 MHz) of Compound (2f) in CDCl3

2f

S
N

N

MeOOC

COOMe

2f

S
N

N

MeOOC

COOMe
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2f

S
N

N

MeOOC

COOMe
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LCMS spectrum of Compound (2f)

2f

S
N

N

MeOOC

COOMe
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2f

S
N

N

MeOOC

COOMe
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1H NMR spectrum (400 MHz) of Compound (2g) in DMSO-d6

1H NMR spectrum (400 MHz) of Compound (2g) in DMSO-d6-Expanssion

S

N

N

O O
2g

S

N

N

O O
2g
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13C NMR spectrum (100 MHz) of Compound (2g) in DMSO-d6

S

N

N

O O
2g
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LCMS spectrum of Compound (2g)
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1H NMR spectrum (500 MHz) of Compound (2h) in CDCl3

1H NMR spectrum (500 MHz) of Compound (2h) in CDCl3-Expansion

13C NMR spectrum (100 MHz) of Compound (2h) in DMSO-d6
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LCMS spectrum of Compound (2h)
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1H NMR spectrum (400 MHz) of Compound (2i) in CDCl3

13C NMR spectrum (100 MHz) of Compound (2i) in DMSO-d6
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LCMS spectrum of Compound (2i)
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1H NMR spectrum (400 MHz) of Compound (2j) in DMSO-d6

13

C NMR spectrum (100 MHz) of Compound (2j) in DMSO-d6
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13C NMR spectrum (100 MHz) of Compound (2j) in DMSO-d6 (Expansion)

19-F NMR spectrum (400 MHz) of Compound (2j) in CDCl3
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LCMS spectrum of Compound (2j)
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1H NMR spectrum (400 MHz) of Compound (2k) in CDCl3
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13C NMR spectrum (100 MHz) of Compound (2k) in CDCl3

19-F NMR spectrum (400 MHz) of Compound (2k) in CDCl3
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LCMS spectrum of Compound (2k)
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1H NMR spectrum (400 MHz) of Compound (2l) in CDCl3
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13C NMR spectrum (100 MHz) of Compound (2l) in CDCl3
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LCMS spectrum of Compound (2l)
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1H NMR spectrum (500 MHz) of Compound (2m) in DMSO-d6
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13C NMR spectrum (125 MHz) of Compound (2m) in DMSO-d6
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1H NMR spectrum (500 MHz) of Compound (2n) in DMSO-d6

2m

S

N

N

2m

S

N

N



46

13C NMR spectrum (100 MHz) of Compound (2n) in DMSO-d6

LCMS spectrum of Compound (2n)
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1H NMR spectrum (400 MHz) of Compound (2o) in DMSO-d6

S

N

N

2n



48

13C NMR spectrum (100 MHz) of Compound (2o) in DMSO-d6

LCMS spectrum of Compound (2o)
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1H NMR spectrum (500 MHz) of Compound (2p) in DMSO-d6
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13C NMR spectrum (125 MHz) of Compound (2p) in DMSO-d6

LCMS spectrum of Compound (2p)
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1H NMR spectrum (400 MHz) of Compound (2q+2r) in DMSO-d6
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13C NMR spectrum (100 MHz) of Compound (2q+2r) in DMSO-d6
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LCMS spectrum of Compound (2q+2r)
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Chiral HPLC spectrum of Compound (2q+2r)
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1H NMR spectrum (400 MHz) of Compound (2s+2t) in DMSO-d6
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13C NMR spectrum (100 MHz) of Compound (2s+2t) in DMSO-d6
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LCMS spectrum of Compound (2s+2t)
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Chiral HPLC spectrum of Compound (2s+2t)
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