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1. IR spectra of 2 and 3
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Fig. S1 IR Spectra of 2 and 3

2. UV spectraof 2 and 3
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Fig. S2 UV-visible spectra (a) 2 and 3 in solvent (b) 3 in solid state

3. 'H and ¥C NMR analysis of 2 and 3
Compound 2 Bright yellow solid; Yield: 92%; mp 130-135 °C;

H NMR (400 MHz, DMSO) & 13.79 (s, 2H), 9.22 (s, 2H), 8.45 (s, 2H), 7.83 (s, 2H), 7.74 (s, 2H), 7.27
(d, J = 8.6 Hz, 2H), 6.35 (d, J = 2.3 Hz, 2H), 6.33 (d, J = 2.3 Hz, 2H), 6.29 (d, J = 2.2 Hz, 2H), 4.35 (t,
J=6.8 Hz, 4H), 4.03 (t, J = 5.9 Hz, 4H), 3.85 (s, 6H), 3.83 (5, 4H), 2.33 — 2.20 (m, 4H). 3C NMR (100
MHz, DMSO-d6) J 166.1, 163.2, 161.8, 137.2, 134.3, 124.0, 122.9, 115.3, 105.5, 102.4, 64.9, 58.3,
46.9, 36.3, 29.4.
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Fig. S3 'H and *C NMR Spectra of 2

Compound 3 Brown solid; Yield: 95%; mp 210-215 °C;

'H NMR (400 MHz, DMSO-de)  9.19 (s, 2H), 7.81 (s, 2H), 7.73 (d, J = 7.9 Hz, 4H), 7.16 (d, J = 8.7
Hz, 2H), 6.16 (s, 2H), 6.10 (d, J = 8.6 Hz, 2H), 4.34 (t, J = 6.9 Hz, 4H), 3.97 (t, J = 6.0 Hz, 4H), 3.85
(s, 6H), 3.33 (s, 4H), 2.41 — 2.16 (m, 4H), *C NMR (100 MHz, DMSO-d¢) 6 166.3, 165.8, 162.6, 137.2,
133.7,124.0, 122.9, 112.6, 106.5, 102.0, 65.1, 57.6, 46.8, 36.2, 29.4.
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Fig. S4 *H and *C NMR Spectra of 3
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4. HRMS of 2 and 3
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Fig. S5 HRMS of 2 and 3

5. 'H NMR and *C NMR Spectral data

1. Diphenylsulfane (6a)*

A
Colorless oil; *H NMR (400 MHz, CDCls) 6 7.40 — 7.25 (m, 10H). *C NMR (100 MHz, CDCls) &
135.8, 131.1, 129.2, 127.0.

2. Phenyl(p-tolyl)sulfane (6b and 6b’)?
0
Colorless oil; 'H NMR (400 MHz, CDCls) § 7.34 (d, J = 1.9 Hz, 1H), 7.32 (d, J = 1.8 Hz, 2H), 7.30 (s,

2H), 7.24 — 7.21 (m, 1H), 7.19 — 7.15 (m, 3H), 2.37 (s, 3H). *C NMR (100 MHz, CDCls) 6 137.6,
137.1,132.3,131.3, 130.1, 129.8, 129.0, 126.4, 21.2.

3. (4-Methoxyphenyl)(phenyl)sulfane (6c)*

S
OO0
Colorless oil; *H NMR (400 MHz, CDCls) ¢ 7.44 (d, J = 8.8 Hz, 2H), 7.27 — 7.15 (m, 5H), 6.93 (d, J =

8.8 Hz, 2H), (3.85 Hz, 3H). *C NMR (100 MHz, CDClIs) 6 159.8, 138.6, 135.4, 128.9, 128.2, 125.8,
124.3, 115.0, 55.4.



4. (4-Nitrophenyl)(phenyl)sulfane (6d and 6d’)*

poge

Yellow solid; *H NMR (400 MHz, CDCls) 6 8.09 (d, J = 9.1 Hz, 2H), 7.58-7.58 (m, 2.6 Hz, 2H),
7.50-7.47 (m, 2H), 7.20 (d, J = 9.1 Hz, 3H).23C NMR (100 MHz, CDCls) ¢ 148.5, 145.5, 134.8, 130.5,
130.1, 129.7, 126.7, 124.1.

5. 2-Nitrophenyl phenyl sulfane (6e)*

CL.O

Yellow solid; *H NMR (400 MHz, CDCls) 6 8.25 (dd, J = 8.3, 1.4 Hz, 1H), 7.63 — 7.59 (m, 2H), 7.53
—7.50 (m, 3H), 7.36 (d, J = 2.5 Hz, 1H), 7.28 — 7.19 (m, 1H), 6.88 (dd, J = 8.2, 1.2 Hz, 1H). °C
NMR (100 MHz, CDCls) ¢ 144.0, 139.5, 135.9, 133.4, 131.0, 130.1, 130.0, 128.3, 125.8, 124.9.

6. (4-Chlorophenyl)(phenyl)sulfane (6f)?

S
A0
White solid; H NMR (400 MHz, CDCls) 7.38-7.25 (m, 9H); 3C NMR (100 MHz, CDCls); § 135.1,
134.7,133.0, 132.0, 131.3, 129.3, 127.4.

7. Di-(p-tolyl)sulfane (6g)*

JORST
White solid; *H NMR (400 MHz, CDCl3) 6 7.25 (d, J = 7.9 Hz, 4H), 7.12 (d, J = 7.9 Hz, 4H), 2.35 (s,
6H).2*C NMR (100 MHz, CDCls) 6 136.9, 132.7, 131.1, 129.9, 21.1.

8. (4-Methoxyphenyl)(p-tolyl)sulfane (6h)*

S
\o/©/ \©\
Colorless oil; *H NMR (400 MHz, DMSO) 6 7.35 (d, J = 8.8 Hz, 2H), 7.16 — 7.07 (m, 4H), 6.98 (d, J=

8.8 Hz, 2H), 3.77 (s, 3H), 2.26 (s, 3H). **C NMR (100 MHz, DMSO) ¢ 159.8, 136.4, 134.7, 134.1,
130.4, 129.4, 124.8, 115.7, 55.7, 21.0.

9. (4-Nitrophenyl)(p-tolyl)sulfane (6i and 6i’)!

AT 0L

Light yellow solid; *H NMR (400 MHz, CDCls) 6 8.07 (d, J = 9.1 Hz, 2H), 7.46 (d, J = 8.2 Hz, 2H),
7.30 (d, J = 8.8 Hz, 2H), 7.15 (d, J = 8.9 Hz, 2H), 2.44 (s, 3H).3C NMR (100 MHz, CDCls) § 149.4,
145.1, 140.3, 135.1, 130.9, 126.5, 126.1, 124.0, 21.4.

10. (4-Chlorophenyl)(p-tolyl)sulfane (6j)*

A

Colorless oil; 'H NMR (400 MHz, CDCls) § 7.34 — 7.29 (m, 4H), 7.21 — 7.16 (m, 4H), 2.38 (s, 3H).
13C NMR (100 MHz, CDCl) ¢ 138.1, 136.0, 132.5, 132.3, 130.8, 130.2, 129.5, 129.1, 21.2.

L

11. Benzyl(phenyl)sulfane (6k)*

r



Colorless oil; *H NMR (400 MHz, CDCls) 6 7.36 — 7.19 (m, 10H), 4.15 (s, 2H); *C NMR (100 MHz,
CDCls) 6 137.5,136.4, 129.8, 128.9, 128.5, 127.2, 126.4, 39.1.

o

Yellow solid; *H NMR (400 MHz, CDCls) 6 8.13 (d, J = 9.0 Hz, 2H), 7.44 — 7.30 (m, 7H), 4.28 (s,
2H); °C NMR (100 MHz, CDCls) 6 147.2, 145.2, 135.4, 128.9, 128.7, 127.8, 126.6, 123.9, 37.0.

12. Benzyl(4-nitrophenyl)sulfane (61)*

13. (4-(tert-butyl)phenyl)(phenyl)sulfane (6m)>?

ooy
Colorless oil; *H NMR (400 MHz, CDCls) 6 7.35-7.25 (m, 9H), 1.31 (s, 9H); **C NMR (100 MHz,
CDCls) ¢ 150.6, 136.7, 131.5, 131.1, 130.3, 129.1, 126.6, 126.3, 34.6, 31.3.

14. (4-(tert-Butyl)phenyl)(4-methoxyphenyl)sulfane (6n)!

A0y

Colorless oil; *H NMR (400 MHz, CDCl) & 7.43 (d, J = 8.9 Hz, 2H), 7.31 (d, J = 8.6 Hz, 2H), 7.17
(d, J = 8.6 Hz, 2H), 6.92 (d, J = 8.8 Hz, 2H), 3.84 (s, 3H), 1.32 (s, 9H). *C NMR (100 MHz, CDCls) 6
159.6, 149.2, 134.8, 134.7, 128.6, 126.0, 125.1, 114.9, 55.4, 34.4, 31.3.

15. Naphthalen-2-yl(phenyl)sulfane (60)?

T
White solid; *H NMR (400 MHz, CDCls) 6 7.86 (d, J = 1.4 Hz, 1H), 7.85 — 7.74 (m, 3H), 7.53 - 7.29

(m, 8H); **3C NMR (100 MHz, CDCls) ¢ 135.8, 133.8, 133.0, 132.3, 131.0, 129.9, 129.2, 128.9, 128.8,
127.7,127.4,127.1, 126.6, 126.2.

16. Naphthalen-2-yl(p-tolyl)sulfane (6p)*

e
White solid; *H NMR (400 MHz, CDCls) § 7.80 — 7.67 (m, 3H), 7.62 (s, 1H), 7.50 — 7.42 (m, 4H),
7.32 (dd, J = 8.6, 1.9 Hz, 1H), 6.94 (d, J = 8.9 Hz, 2H), 3.86 (s, 3H). 1*C NMR (100 MHz, CDCls) &
159.8, 135.9, 135.2, 133.8, 131.7, 128.5, 127.7, 127.1, 126.7, 126.5, 126.5, 125.6, 124.4, 115.0, 55.4.

17. (4-methoxyphenyl)(naphthalen-2-yl)sulfane (6q)?

White solid; *H NMR (400 MHz, CDCls) 6 7.80 — 7.71 (m, 4H), 7.47 — 7.35 (m, 5H), 7.19 (d, J = 7.9
Hz, 2H), 2.39 (s, 3H). *C NMR (100 MHz, CDCl3) § 137.6, 134.3, 133.8, 132.1, 130.1, 128.7, 128.4,
127.9,127.7, 127.3, 126.5, 125.9, 21.2.

18. 4-methylbenzenesulfonothioic acid S-(4-methylphenyl) ester (8)°

g
s
JoL



White solid; *H NMR (400 MHz, CDCls) & 7.48 (d, J = 8.3 Hz, 2H), 7.28 — 7.21 (t, 4H), 7.16 (d, J =
8.0 Hz, 2H), 2.44 (s, 3H), 2.40 (s, 3H). 1°C NMR (100 MHz, CDCI®) § 144.6, 142.1, 140.4, 136.5,
130.2, 129.4, 127.6, 124.6, 21.7, 21.5.

6. Mass spectra of in situ generated species for C-S cross coupling reaction
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Fig. S6 Mass spectra of reaction mixture (step 1)
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8. 'H NMR and *C NMR spectra of C-S cross coupling products
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