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Table S1 Characterization of synthesized compounds

	Compound
	m.p.*
	13C NMR
	1H NMR
	IR

	1(a)
	119-122
	116.25, 125.14, 132.97, 158.24
	6.78 (d, 4H, J=8.2Hz), 7.29 (d, 4H, J=8.0Hz), 9.88 (s, 2H)
	3362 (br), 1579, 1489,  820

	1(b)
	31-34 (32)
	55.02, 114.72, 127.13, 131.89, 159.57
	3.72 (s, 6H), 6.90 (d, 4H, J=7.0Hz), 7.42 (d, 4H, J=7.5Hz)
	2935, 2832, 1588, 1245, 797

	1(c)
	83-85
	30.91, 34.25, 126.32, 127.34,132.67, 150.37
	1.29 (s, 18H), 7.32 (d, 4H, J=7.0Hz), 7.42 (d, 4H, J=8.3Hz)
	2953, 1908, 1589, 731

	1(d)
	40-42 (43)
	20.61, 128.11, 129.82, 132.93, 137.30
	2.31 (s, 6H), 7.09 (d, 4H, J=7.0Hz), 7.38 (d, 4H, J=6.8Hz)
	2924, 1892, 1483, 800

	1(e)
	55-57 (58)
	127.36, 127.71, 129.56, 135.97
	7.26 (m, 6H), 7.49 (d, 4H, J=7.4 Hz)
	1571, 1432, 1071, 738

	1(f)
	150-153
	22.38, 119.97, 129.82, 130.25, 139.44, 171.03
	2.04 (s, 6H), 7.43 (d, 4H, J=7Hz), 7.59 (d, 4H, J=8Hz), 10.08(s, 2H)
	3233, 2930, 1668, 735

	1(g)
	181-183
	115.67 (q, J(CF)=288Hz), 121.83, 128.89, 132.42, 136.18, 154.50 (q, J(CF)=37Hz).
	7.58 (d, 4H, J=8.5 Hz), 7.71 (d, 4H, J=8.3 Hz), 11.38 (s, 2H)
	3320, 1727, 735

	1(h)
	69-71 (72)
	129.19, 132.78, 134.61
	7.26 (d, 4H, J=8.4), 7.43 (d, 4H, J=8.3 Hz)
	1466, 1382, 1088, 732

	1(i)
	96-98
	34.70, 38.90, 126.28, 127.85, 135.20, 137.07, 169.27
	2.89 (s, 6H), 2.96 (s, 6H), 7.44 (d, 4H, J=8Hz), 7.59 (d, 4H, J=8Hz)
	3440, 2921, 1618, 745

	1(j)
	187-190
	24.08, 26.21, 126.34, 128.09, 133.61, 138.64, 165.74
	2.74 (d, 6H, J=4.5 Hz), 7.60 (d, 4H, J=8.5 Hz), 7.82 (d, 4H, J=8.5), 8.46 (m, 2H)
	3322, 1637, 1593, 842

	1(k)
	> 250
	126.11, 129.70, 130.27, 140.76, 167.33
	7.63 (d, 4H, J=8.3Hz), 7.93 (d, 4H, J=8.1Hz)
	759, 1686, 2981

	1(l)
	-
	125.58, 131.27, 131.59, 144.71, 166.91
	7.59 (d, 4H, J=8.0Hz), 8.03 (d, 4H, J=8.1Hz)
	711, 1770, 1729, 2915

	1(m)
	163-166
	124.48, 126.74, 143.25, 146.51
	7.61 (d, 4H, J=7.5Hz), 8.10 (d, 4H, J=7Hz)
	3102, 1593, 1573, 730

	1(n)
	-
	18.26, 60.38, 65.76, 67.96, 119.20, 126.29, 128.65, 134.33, 138.83, 166.40
	2.61 (t, 12H, J=6.0 Hz), 3.72 (t, 12H, J=6.0 Hz), 3.95 (s, 12H), 6.43 (s, 2H), 7.52 (d, 4H, J=8.3 Hz), 7.71 (d, 4H, J=8.6 Hz)
	3416, 2916, 2252, 1733

	1(o)
	-
	13.95, 34.53, 50.68, 59.75, 66.49, 67.93, 126.13, 128.33, 134.24, 138.63, 165.78, 170.99
	1.22 (t, 18H, J=7.0 Hz), 2.53 (t, 12H, J=6.3 Hz), 3.71 (t, 12H, J=6.2 Hz), 3.82 (s, 12H), 4.10 (qt, 12H, J=7.0 Hz), 6.55 (s, 2H), 7.50 (d, 4H, J=8.5 Hz), 7.73 (d, 4H, J=8.5 Hz).
	3418, 2982, 1734

	2(f)
	155-158
	23.78, 121.90, 127.26, 130.89, 137.66, 171.51
	2.02 (s, 3H), 5.2 (s, 1H),  7.22 (d, 2H, J=9.0Hz), 7.46 (d, 2H, J=9.0Hz), 9.90 (s, 1H)
	3291, 3101, 2549, 1661, 739

	2(g)
	62-64
	116.87 (q, J (CF)=240.0Hz), 122.75, 130.05, 130.52, 134.91, 156.37 (q, J (CF)=37.0Hz)
	7.02 (d, 2H J=8.0Hz), 7.45 (d, 2H J=8.0Hz)
	3310, 2939, 2559, 1694, 739

	2(i)
	54-57
	32.91, 35.65, 128.87, 129.18, 133.60, 136.20, 172.74
	2.98 (s, 3H), 3.08 (s, 3H), 7.29 (s, 4H)
	2924, 2507, 1619

	2(j)
	129-132
	26.15, 127.79, 130.92, 136.76, 166.01
	2.78 (s, 3H), 5.67 (s, 1H), 7.67 (d, 2H J=7.5Hz), 7.81 (d, 2H J=7.5Hz), 8.50 (s, 1H)
	3327, 2933, 2524, 1626

	2(n)
	-
	18.52, 59.69, 65.49, 68.87, 117.80, 127.49, 128.16, 131.27, 136.26, 166.79
	2.62 (t, 6H, J=6.1 Hz), 3.72 (t, 6H, J=5.7 Hz), 3.96 (s, 6H), 6.46 (s, 1H), 7.23 (d, 2H, J=7.9 Hz), 7.65 (d, 2H, J=8.2 Hz)
	3417, 2937, 2559, 2252, 1734

	2(o)
	-
	13.74, 34.54, 59.61, 59.87, 66.34, 68.86, 127.39, 127.80, 131.70, 135.49, 166.19, 170.99
	1.24 (t, 9H, J=7.0 Hz), 2.55 (t, 6H, J=6.4 Hz), 3.73 (t, 6H, J=6.4 Hz), 3.82 (s, 6H), 4.12 (qt, 6H, J=6.8 Hz), 6.53 (s, 1H), 7.26 (d, 2H, J=5.7 Hz), 7.64 (d, 2H, J=7.8 Hz)
	3421, 2981, 2559, 1735


Table S2 Comparison between the substituted disulfides (chart 1) and their corresponding model compoundsa.
	
	
	Angle
	
	Bond length
	
	Chemical 

shift
	
	NBO charge

	
	
	C1-S1-S2
	C1-S1-S2-C1
	
	S1-S2
	C1-S1
	
	C1
	
	C1
	S1

	1(a)
	model
	104.93
	81.24
	
	2.101
	1.793
	
	128.44
	
	-0.2909
	0.1292

	
	symmetric
	105.00
	83.23
	
	2.129
	1.788
	
	129.10
	
	-0.2902
	0.1286

	1(e)
	model
	104.87
	80.64
	
	2.091
	1.802
	
	140.92
	
	-0.2270
	0.1297

	
	symmetric
	104.50
	82.95
	
	2.117
	1.796
	
	140.12
	
	-0.2385
	0.1302

	1(l)
	model
	106.62
	84.41
	
	2.078
	1.795
	
	154.44
	
	-0.1408
	0.1588

	
	symmetric
	106.34
	90.10
	
	2.072
	1.797
	
	152.18
	
	-0.1531
	0.1824

	1(m)
	model
	106.52
	84.17
	
	2.078
	1.797
	
	153.76
	
	-0.1490
	0.1590

	
	symmetric
	106.30
	90.33
	
	2.072
	1.799
	
	151.41
	
	-0.1598
	0.1843


aIn model structure one thiophenol group is replaced by SMe, thus the general formula of the asymmetric disulfides is p-R-C6H4-S-S-Me; symmetric compounds have general formula (p-R-C6H4-S)2 
Table S3 Comparison between the calculated and experimentally observed principal distances and angles in organic disulphides.

	compound
	method
	distance, Å
	Angle, 0
	Reference:

	
	
	S-S
	S-C1
	C1-S1-S2
	C2-C1-S1-S2
	C1-S1-S2-C1’
	

	PhSSPh
	B3LYP
	2.117
	1.796
	104.5
	
	83.0
	this work

	PhSSPh
	X-ray
	2.023
	1.788; 1.789
	105.2; 106.5
	18.0
	96.2
	a

	PhSSPh
	"
	2.023
	
	106.2
	179.9
	-85.0
	b

	PhSSPh
	HF; MP2; B3LYP
	2.045 - 2.219
	1.777 - 1.804
	99.1 - 106.0
	24.4 - 98.3
	-96.5, -180.0
	c

	PhSSPh
	MP2
	2.065
	1.779
	103.3
	85.2
	79.8
	d

	PhSSPh
	dipole moment
	
	
	
	
	81.3
	e

	
	
	
	
	
	
	
	

	PhSSMe
	B3LYP
	2.091
	1.802
	104.9
	-128.2
	80.6
	this work

	PhSSMe
	MP2
	2.053
	1.817
	102.3
	74.6
	77.8
	d

	
	
	
	
	
	
	
	

	(p-Cl-C6H4S)2
	X-ray
	2.041
	1.778
	106.5
	140.3; -42.7
	103.6
	f

	p-Cl-C6H4SSMe
	B3LYP
	2.090
	1.800
	104.8
	-129.6
	81.0
	This work

	
	
	
	
	
	
	
	

	(p-NO2-C6H4S)2
	X-ray
	2.018
	1.767
	106.2
	162.2; -21.8
	90.1
	g

	"
	"
	2.030
	1.779
	105.8
	160.6; -22.0
	88.1
	h

	p-NO2-C6H4SSMe
	B3LYP
	2.078
	1.797
	106.5
	-169.4
	84.2
	this work

	
	
	
	
	
	
	
	

	(p-HO-C6H4S)2
	X-ray
	2.033
	1.789
	105.1
	173.4; -5.5
	-75.9
	i

	p-HO-C6H4SSMe
	B3LYP
	2.101
	1.793
	104.9
	-104.6
	81.2
	this work


.a Lee, J. D.; Bryant, M. W. R. Acta Crystallogr. B 1969, 25, 2497. b Sakerdoti, M.; Gilli, G.; Domiano, P. Acta Crystalogr. B 1975, 31, 327. c Kamisuki, T.; Hirose, C. J. Mol. Struct. 2000, 531, 51 - 64. d Benassi, R.; Fiandri, G. L.; Taddei, F. J. Mol. Struct. 1997, 418, 127-138. e Lumbroso, H.; Catel, J.-M.; Coustumer, G. L.; Andrieu, C. G. J. Mol. Struct. 1999, 513, 201-218. f Spirlet, M. R.; van den Bossche, G.; Dideberg, O.; Dupont, L. Acta Crystallogr. B 1979, 35, 203. g Ricci, J. S.; Bernal, I. J. Am. Chem. Soc. 1969, 91, 4078. h Wadrell, J. L.; Low, J. N.; Glidewell, C. Acta Crystallogr. C 2000, 56, 679. i Sugiura, K.; Toyado, J.; Okamoto, H.; Okaniwa, K.; Mitani, T.; Kawamoto, A.; Tanaka, J.; Nakasuji, K. Ang. Chem. Int. Ed. 1992, 31, 852.
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