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Phenyl(1-phenylethyl)sulfane (1): Yellow liquid,
'H-NMR (400 MHz, CDCls) & 7.35- 7.33 (m, 4H),
7.32- 7.31 (m, 2H), 7.27- 7.26 (m, 2H), 7.25-7.21
(m, 2H), 4.38 (q, J= 7.2 Hz, 1H), 1.67 (d, J= 7.2
Hz, 3H). ®°C-NMR (100 MHz, CDCls) § 143.94,
135.82, 133.19, 129.41, 129.13, 128.17, 127.88,
127.70, 48.71, 23.09.

(4-Chlorophenyl)(1-phenylethyl)sulfane (4):
Yellow liquid, H-NMR (400 MHz, CDCls) § 7.33-
7.28 (m, 5H), 7.27-7.22 (m, 1H), 7.22-7.21 (m,
3H), 4.33 (q, J= 7.2 Hz, 1H), 1.65(d, J= 7.2 Hz,
3H). ®*C-NMR (100 M Hz, CDCls) & 142.88,
133.98, 133.94, 133.37, 128.84, 128.48, 127.31,
127.29, 48.29, 22.20.

(4-Bromophenyl)(1-phenylethyl)sulfane (6):
Yellow liquid, *H-NMR (400 MHz, CDCls) § 7.38-
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7.35 (m, 2H), 7.32-7.30 (m, 4H), 7.29-7.23 (m,
1H), 7.17-7.14 (m, 2H), 4.34 (q, J= 8.0 Hz, 1H),
1.66 (d, J= 8.0 Hz, 3H). *C-NMR (100 MHz,
CDCls) & 142.85, 134.22, 134.04, 131.77, 128.49,
128.26, 127.32, 127.27, 121.36, 48.12, 22.25.

(Naphthalen-2-yl)(1-phenylethyl)sulfane 9):
Yellow liquid, *H-NMR (300 MHz, CDCls) § 8.05-
7.86 (m, 1H), 7.765 (q, J= 3.0 Hz, 1H), 7.70-7.63
(m, 1H), 7.61-7.52 (m, 1H), 7.47-7.28 (m, 3H),
4.26 (g, J= 6.0 Hz, 1H), 1.95 (d, J=9.0 Hz, 3H).
BC-NMR (75 MHz, CDCls) § 143.58, 139.35,
131.41, 128.91, 128.74, 128.27, 127.74, 127.15,
126.69, 126.15, 125.60, 124.71, 124.20, 123.70,
44.99, 23.97.
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Metal-free radical decarboxylation: an efficient approach for
the direct synthesis of aryl-alkyl thioethers from carboxylic
acids

Maral Salehi, Najmeh Nowrouzi,* Mohammad Abbasi

Chemistry Department, Faculty of Nano and Bio sciences and Technology, Persian Gulf University, Bushehr 75169,
Iran.

Abstract: In this study, a direct and metal-free method for the synthesis of thioethers from carboxylic acids and
diaryl disulfides is introduced. The reaction is carried out in the presence of morpholine and base in
dimethylformamide solvent and by a radical mechanism involving decarboxylation. This process offers a new

route to the preparation of aryl-alkyl thioethers with high yield, tolerance of diverse functional groups, and
without the need for thiol or metal catalysts.

Keywords: Thioether, Carboxylic acid, Morpholine, Radical decarboxylation, Metal-free.
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