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Synthesis of Symmetrical Disulfides by Reacting Organic
Halides with Na;S$,03-5H,0 in DMSO
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A typical scale-up procedure:

A mixture of well-powdered Na;S$,03.5H,0 (30 mmol, 7.445 g) and o-chlorobenzyl chloride (30.75 mmaol,
4.952 g) in wet DMSO (30 mL DMSO + 3 mL H,0) was stirred magnetically at 60-70 °C. The progress of the
reaction was checked by litmus paper. After stirring for 4h, the color of litmus paper changed from yellow
to red. The stirring was continued for further 2h under such conditions. Then the reaction was worked up
by adding H,0 (10 mL) and extracted with 1:1 n-hexane/EtOAc (3x15 mL). The product was further purified

by recrystallization from n-hexane to afford pure bis(2-chlorobenzyl) disulfide in 4.162 g, 88% yield.

General Procedure:

A mixture of an alkyl halide (2-2.1 mmol) and well-powdered Na;S,03-5H,0 (2 mmol) in wet DMSO (2 mL
DMSO + 0.2 mL H,0) was stirred magnetically at 60-70 °C. The progress of the reaction was checked by
litmus paper. After changing the color of litmus paper from yellow to red (0.5-10 h), the stirring was
continued for further 2h under such conditions to ensure the reaction completion. Next, the reaction was
worked up by dilution with water (2 mL). The crude product was extracted and was further purified

by recrystallization or chromatography on silica gel.

In this line, the oily products including 1, 2, 3, 4, 9, 10, 12, 13, 14, 15, 17 were extracted from the
corresponding reaction mixtures using n-hexane in good purities and were further purified by
chromatography on silica gel using n-hexane as eluent. Also, the solid disulfides including 5, 6, 8, 11,
and 16 were extracted with 1:1 n-hexane/EtOAc and subjected to recrystallization in 20:1 n-
hexane/EtOAc to afford the corresponding disulfides in high purity. The crystalline disulfide 7 was

obtained in 60% vyield after extraction with 1:1 n-hexane/EtOAc and chromatography on silica gel using

5:1 n-hexane/EtOAc as eluent.
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Spectral Data & Analysis

Dibutyl disulfide (1):

Colorless oil; tTHNMR (250 MHz, CDCl3): 6 2.69 (t, J = 7.4 Hz, 4H), 1.71-1.66 (m, 4H), 1.48-1.40
(m, 4H), 0.93 (t, J = 7.3 Hz, 6H); 13CNMR (62.5 MHz, CDCls): § 39.3, 31.7, 22.0, 14.0. Anal. Calcd
for CgH1sS2: C, 53.88; H, 10.17; S, 35.95. Found: C, 53.73; H, 10.29; S, 35.98.

Decyl disulfide (4):

Colorless oil; THNMR (250 MHz, CDCl3): 6 0.80-0.85 (m, 6H), 1.21-1.35 (m, 28H), 1.59-1.73 (m,
4H), 2.64 (t,J = 7.3 Hz, 4H); 13CNMR (62.5 MHz, CDCls): 6 39.2, 31.8, 29.6, 29.5, 29.3, 29.2, 29.0,
28.5, 22.8, 14.2; Anal. Calcd for CaoH42S2: C, 69.29; H, 12.21; S, 18.50 %. Found: C, 69.35; H,
12.29; S, 18.36 %.

Dibenzyl disulfide (5):

White crystals; m.p. 68 — 70 (Lit.3 68-70 °C); (HNMR (400 MHz, CDCls): & 7.34-7.26 (m, 10 H),
3.61 (s, 4H); 3CNMR (100 MHz, CDCls): & 138.6, 130.7, 129.7, 128.7, 44.5. Anal. Calcd for
C14H14S7: C, 68.25; H, 5.73; S, 26.02%. Found: C, 68.39; H, 5.66; S, 25.95%.

Bis(4-Bromobenzyl) disulfide (6):

Yellow crystals; m.p. 87-89 °C (Lit.2 88-89 °C); THNMR (250 MHz, CDCls): & 7.34-7.27 (m, 4H),
6.98-6.89 (m, 4H), 3.46 (s, 4H); 13CNMR (62.5 MHz, CDCls): 6§ 136.3, 131.6, 131.2, 121.5, 42.5;
Anal. Calcd for C14H12Br,S2: C, 41.60; H, 2.99; S, 15.86. Found: C, 41.65; H, 3.10; S, 15.77.
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Bis(2-methylbenzyl) disulfide (8):

Withe crystals; m.p.71-73 °C; *HNMR (400 MHz, CDCls): & 7.26-7.13 (m, 8H), 3.67 (s, 4H), 2.38
(s, 6H); 3CNMR (100 MHz, CDCls): 6 135.8, 134.0, 129.5, 129.4, 126.7, 124.9, 40.5, 18.2. Anal.
Calcd for Ci6H18S2: C, 70.02; H, 6.61; S, 23.37 %. Found: C, 69.91; H, 6.55; S, 23.54 %.

Bis(3-methylbenzyl) disulfide (9):

Colorless oil; tHNMR (250 MHz, CDCl3): § 7.30-7.07 (m, 8H), 3.62 (s, 4H), 2.39 (s, 6H); 3CNMR
(62.5 MHz, CDCls): & 138.1, 137.3, 130.2, 128.4, 128.2, 126.5, 43.3, 21.4. Anal. Calcd for
Ci6H1s8S2: C, 70.02; H, 6.61; S, 23.37 %. Found: C, 69.97; H, 6.77; S, 23.26 %.

Bis(2-chlorobenzyl) disulfide (11):

Yellow crystals; m.p.70-72 °C (Lit.* 74 °C); *HNMR (250 MHz, CDCl5): 6 7.40-7.18 (m, 8H), 3.79
(s, 4H); 3CNMR (62.5 MHz, CDCls): 6 135.0, 134.1, 131.6, 129.7, 128.9, 126.7, 41.1. Anal. Calcd
for C1aH12Cl3S2: C, 53.34; H, 3.84; S, 20.34%. Found: C, 53.44; H, 3.96; S, 20.19%.

Bis(2-methyl-2-propenyl) disulfide (13):

Colorless oil; *HNMR (250 MHz, CDCls): & 1.80 (s, 6H), 3.27 (s, 4H), 4.77-4.86 (m, 4H); 3CNMR
(62.5 MHz, CDCl3): 6 141.0, 115.1, 46.6, 20.7; Anal. Calcd for CgH14S,: C, 55.12; H, 8.09; S, 36.79
%. Found: C, 55.25; H, 8.01; S, 36.74 %.

iso-Propyl disulfide (15):

Colorless oil; tHNMR (250 MHz, CDCls): & 1.30 (d, J = 6.9 Hz, 12H), 2.97 (m, 2H); 13CNMR (62.5
MHz, CDCls): 6 22.6, 41.4; Anal. Calcd for CeH14S»: C, 47.95; H, 9.39; S, 42.66. Found: C, 47.85;
H,9.44; S, 42.71 %.




page 6

Cyclohexyl disulfide (16):
White solid; m.p. 123-125°C (Lit.2 124-129 °C); (HNMR (250 MHz, CDCl3): 6 1.17-1.31 (m, 10H),
1.52-1.64 (m, 2H), 1.70-1.82 (m, 4H), 1.99-2.06 (m, 4H), 2.64-2.73 (m, 2H); 3CNMR (62.5 MHz,
CDCl3): 6 50.1, 32.7, 26.1, 25.7; Anal. Calcd for C12H22S:: C, 62.55; H, 9.62; S, 27.83. Found: C,
62.43; H,9.77; S, 27.80 %.

Cyclopentyl disulfide (17):

Colorless oil; *HNMR (250 MHz, CDCls): & 3.45-3.39 (m, 2H), 1.97-1.94 (m, 4H), 1.69-1.51 (m,
12H); 13CNMR (62.5 MHz, CDCls): 6 50.7, 32.9, 24.7; Anal. Calcd for C1oH1sS2: C, 59.35; H, 8.97;
S, 31.68. Found: C, 59.50; H, 9.01; S, 31.49%.

References:
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Wbundance Scan 896 (5.202 min). 32.D
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Wbundance Scan 1008 (5.842 min): 33.D
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