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c,d

a b one pot
ROH — ROMs — R-SAc —— R-SS-R

2. General reaction scheme for the synthesis of organic mesylates.

Et;N (leq)
MeSO,Cl (1eq)

AN — O
CH,Cl,, -15/0 °C

2.1 General procedure for the synthesis of organic mesylates.

All the mesylates were synthetized starting from alcohol following the same procedures reported in literature. 12 The
reactions were almost quantitative after work up and the freshly prepared product were used directly for the next
step. All GC-MS and NMR spectra were comparable to those reported in literature.? The isolate yield was calculated in
the usual way as percentage yield from the ratio between the actual yield and the theoretical yield. The theoretical
yield was obtained considering the alcohol as the limiting reactant. The actual yield was obtained weighing the
product after the mentioned work up. 3

In a one neck round bottom flask, 4.6 mmol of the corresponding alcohol were dissolved in 20 ml of CH,Cl, and the
mixture cooled down at 0 °C. 4.6 mmol of triethylamine were added under stirring. After that, 4.6 mmol of methane
sulfonyl chloride were added dropwise under stirring. The mixture was stirred open flask for one hour and half. The
reaction was quenched with 2 ml of HCI 1N and the solution washed with NaHCO; saturated aqueous solution. The
organic phase was extracted and washed three times with water. The organic phase was dried over Na,SO4. The
solvent was removed under vacuum to obtain a pink liquid. Yield (>90%). 3

2.2 General, Experimental and Analytical Information

/\/OMS

Allyl mesylate (1a) , in accordance to general procedure, was prepared from allyl alcohol (0.5g, 8.6 mmol) ,
triethylamine (1eq, 8.6 mmol) and methane sulfonyl chloride (1 eq, 8.6 mmol), dissolved in 20 mL of CH,Cl,,
under stirring at -15 °C. After 1 hour and half the reaction mixture was quenched with 2ml of HCI 1N and the
solution washed with NaHCO; saturated aqueous solution. The organic phase was washed three times with
water and dried over Na,SO,. The solvent was removed under vacuum to afford a pink yellow liquid in
quantitative yield. *H-NMR: (300 MHz, CDCl3, 25°C) & = 3.02 (3H, s, CH3), 4.72 (2H, d, 3J = 6Hz, CH,0), 5.38 (1H,
dd, 3/=10.3Hz, 4J= 0.9Hz, CH,=), 5.46 (1H, dd, 3/=17.1Hz, 4J= 1.3Hz,CH,=), 5.97(1H, ddt, 3/=17Hz, 3/=10.4Hz,
3)=6Hz, CH=). 3C-NMR : (75 MHz, CDCl;, 25°C) 6 = 38.04 (CH;-S), 70.38 (CH2-0), 120.79 (CH,=), 130.48
(CH=CH,). NMR comparable to those reported in literature. 3
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S oMs

4-methanesulfonyloxy-1-butene (2a), in accordance to general procedure, was prepared from homoalylic
alcohol (0.5g, 5.8 mmol) , triethylamine (1eq, 5.8mmol) and methane sulfonyl chloride (1 eq, 5.8 mmol),
dissolved in 20 mL of CH,Cl, , under stirring at -15 °C. After 1 hour and half the reaction mixture was
quenched with 2ml of HCI 1N and the solution washed with NaHCO; saturated aqueous solution. The organic
phase was washed three times with water and dried over Na,SO,4. The solvent was removed under vacuum
to afford a pink yellow liquid in quantitative yield. GC-MS(ESI): m/z (%) , 149 (M-1, 0.4), 109 (52), 79 (95), 54
(100), 45 (9), 41 (52) . NMR comparable to those reported in literature.*

/\/\OMS

Trans-2-butenyl mesylate (3a) , in accordance to general procedure, was prepared from crotyl alcohol (0.5g,
6.9 mmol), triethylamine (1eq, 6.9mmol) and methane sulfonyl chloride (1 eq, 6.9 mmol), dissolved in 20 mL
of CH,Cl, , under stirring at -15 °C. After 1 hour and half the reaction mixture was quenched with 2ml of HCI
1IN and the solution washed with NaHCO; saturated aqueous solution. The organic phase was washed three
times with water and dried over Na,SO,. The solvent was removed under vacuum to afford a pink yellow
liquid in quantitative yield. GC-MS(ESI): m/z (%) , 150 (M*, 0.4), 80 (11), 79 (15), 71 (42), 65 (11), 55 (100), 43
(27). *H-NMR: (300 MHz, CDCl;, 25°C) 6 = 1,77 (3H, d, 3J=6.5Hz, CH3CH), 3.00 (3H, s, CHsS), 4.67 (2H, d,
3)=6.9Hz, CH,0), 5.58-5.68 (1H, m, CH=), 5.87-5.97(1H, m, CH=). 13C-NMR : 6 = 17.73 (CH5-CH), 38.21 (CH5S),
70.78 (CH,S), 123.49 (CHCH,), 134.57(CHCH3). NMR data comparable to those reported in literature.®

/N oM

Cis-2-hexenyl mesylate (4a), in accordance to general procedure, was prepared from trans-hexenyl alcohol
(0.5g, 4.9 mmol) , triethylamine (1eq, 6.9 mmol) and methane sulfonyl chloride (1 eq, 6.9 mmol), dissolved in
20 mL of CH,Cl, , under stirring at -15 °C. After 1 hour and half the reaction mixture was quenched with 2ml
of HCl 1N and the solution washed with NaHCO; saturated aqueous solution. The organic phase was washed
three times with water and dried over Na,SO,. The solvent was removed under vacuum to afford a pink
yellow liquid in quantitative yield. GC-MS(ESI): m/z (%) , 149 (0.4), 82 (59), 79 (27), 67 (100), 57 (31), 55 (43),
41 (55).°©

W
OMs

Trans-2-hexenyl mesylate (5a), in accordance to general procedure, was prepared from trans-hexenyl
alcohol (0.5g, 4.9 mmol) , triethylamine (1eq, 6.9 mmol) and methane sulfonyl chloride (1 eq, 6.9 mmol),
dissolved in 20 mL of CH,Cl, , under stirring at -15 °C. After 1 hour and half the reaction mixture was
quenched with 2ml of HCI 1N and the solution washed with NaHCO; saturated aqueous solution. The organic
phase was washed three times with water and dried over Na,SO,. The solvent was removed under vacuum
to afford a pink yellow liquid in quantitative yield. GC-MS(ESI): m/z (%) , 149 (0.4), 82 (59), 79 (27), 67 (100),
57 (31), 55 (43), 41 (55). 'H-NMR: (300 MHz, CDCl;, 25°C): 6 = 0.90 (3H, t, 3/=7.3Hz, CH3CH,), 1.42 (2H,
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sextuplet, 3/=7.4Hz, CH,CHs), 2.06 (2H, q, 3/=7.2Hz, CH,CH), 2.99 (3H, s, CH5S),4.67 (2H, d, 3/=6.8Hz, CH,S),
5.58-5.63(1H, m, CH=), 5.88-5.93(1H, m, CH=). 3C-NMR : (75 MHz, CDCl;, 25°C) & = 13.58 (CH;-CH,), 21.82
(CH,CH3), 34.21, 38.24, 70.93 (CH,S), 122.27(CHCH,S), 139.58(CHCH,CH,). NMR comparable to those
reported in literature. 3

WOMS

5-hexenyl mesylate (6a) , in accordance to general procedure, was prepared from 5-hexen-1-ol (0.5g, 4.9
mmol) , triethylamine (1eq, 4.9mmol) and methane sulfonyl chloride (1 eq, 4.9 mmol), dissolved in 20 mL of
CH,Cl, , under stirring at -15 °C. After 1 hour and half the reaction mixture was quenched with 2ml of HCI 1N
and the solution washed with NaHCO; saturated aqueous solution. The organic phase was washed three
times with water and dried over Na,SO,. The solvent was removed under vacuum to afford a pink yellow
liquid in quantitative yield. GC-MS(ESI): m/z (%) , 150 (0.4), 82 (31), 79 (29), 67 (100), 54 (96), 53 (4), 42 (4),
41 (38) . NMR comparable to those reported in literature.”

3. General reaction scheme for the synthesis of organic thioacetates

XSAc (X=K,H)
R Ms - R SAc
H,0/ K,CO4

3.1 General procedure for the synthesis of allylic thioacetates

Freshly prepared mesylate was put in a one neck round bottom flask. In the same flask aqueous potassium
carbonate 0.4 M solution were added. 1.5 eq of potassium thioacetate or acetic acid were added dropwise to
the solution under stirring. The mixture was stirred at 40 °C with a reflux condenser for almost 2 hours. The
organic phase was extracted with a small portion of diethyl ether and washed three times with water. The
organic phase was dried over Na,SO, and the solvent removed under vacuum. The product was recovered as
a yellow liquid. The isolate yield was calculated in the usual way as percentage yield from the ratio between
the actual yield and the theoretical yield. The theoretical yield was obtained considering the organic mesylate
as the limiting reactant. The actual yield was obtained weighing the product after the mentioned work up.3

3.2 General procedure for the synthesis of primary thioacetates
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Freshly prepared mesylate was put in a one neck round bottom flask. In the same flask aqueous potassium
carbonate 0.4 M solution were added. 1.5 eq of potassium thioacetate or acetic acid were added to the
solution under stirring. The mixture was stirred at 80 °C under reflux for almost 2 hours. The organic phase
was extracted with a small portion of diethyl ether and washed three times with water. The organic phase
was dried over Na,SO, and the solvent removed under vacuum. The product was recovered as a yellow
liquid. The isolate yield was calculated in the usual way as percentage yield from the ratio between the actual
yield and the theoretical yield. The theoretical yield was obtained considering the organic mesylate as the
limiting reactant. The actual yield was obtained weighing the product after the mentioned work up.3

3.3 General, Experimental and Analytical Information

/\/ SAc

Allyl thioacetate (1b) was prepared in accordance to the general procedure.

Allyl mesylate (2a) (0.37g, 2.7 mmol) was put in a one neck round bottom flask. In the same flask 20 ml of 0.4
M aqueous potassium carbonate solution were added. 1.5 eq of potassium thioacetate or acetic acid were
added dropwise to the solution under stirring. The mixture was stirred at 40 °C with a reflux condenser for
almost 2 hours. After the usual work up the product was recovered as a yellow liquid obtained in 96 % yield
(GC-MS) . Isolated yield after work up: 92%. 'H-NMR: (300 MHz, CDCls, 25°C) & = 2.33 (3H, s, CH3), 3.53 (2H, d,
3) = 7Hz, CH,S), 5.08-5.26 (2H, m, CH=CH,), 5.73-5.93 (1H, m, CH=CH,). 3C-NMR : (75 MHz, CDCl;, 25°C) 6 =
30.48 (CHs), 32.01 (CH,S), 117.88 (CH=CH,), 133.07 (CH=CH,), 195.12 (C=0). NMR comparable to those
reported in literature. 3

"Seac

Thioacetic acid S-but-3-enyl ester (2b) was prepared in accordance to the general procedure.

4-butenyl mesylate (3c) (0.42g, 2.8 mmol) was put in a one neck round bottom flask. In the same flask 20 ml
of 0.4 M aqueous potassium carbonate solution were added. 1.5 eq of potassium thioacetate or acetic acid
were added dropwise to the solution under stirring. The mixture was stirred at 80 °C under reflux for almost 2
hours. After the usual work up the product was recovered as a yellow liquid obtained in 96% yield (GC-MS) .
Isolated yield after work up: 93%. GC-MS(ESI): m/z (%) , 130 (M*, 0.4), 88 (23), 87 (15), 71 (19), 54 (10), 45
(6), 43 (100) . *H-NMR: (300 MHz, CDCl;, 25°C): 6 = 2.29-2.35 (2H, m, CH,-CH), 2.33 (3H,s, CH3), 2.94 (2H, t,
3)=7.3Hz, CH,-CH,), 5.02-5.11 (2H, m, CH,=), 5.71-5.85 (1H,m). '3C-NMR : (75 MHz, CDCl;, 25°C) 6 =
28.26(CH;), 30.50 (CHs),33.50 (CH,;), 116.34(CH;), 135.99 (CH), 195.46(C=0). NMR comparable to those
reported in literature. 3

P SAc

trans-2-butenyl thioacetate (3b) was prepared in accordance to the general procedure.
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trans-2-butenyl mesylate (3a) (0.40g, 2.7 mmol) was put in a one neck round bottom flask. In the same flask
20 ml of 0.4 M aqueous potassium carbonate solution were added. 1.5 eq of potassium thioacetate or acetic
acid were added dropwise to the solution under stirring. The mixture was stirred at 40 °C with a reflux
condenser for almost 2 hours. After the usual work up the product was recovered as a yellow liquid obtained
in 97% yield (GC-MS) . Isolated yield after work up: 91%. GC-MS(ESI): m/z (%) , 149 (M*, 31), 88 (35), 55 (73),
53 (15), 43 (100). *H-NMR: (300 MHz, CDCl;, 25°C) 6 = 1.65-1.68 (3H, m, CH3), 2.32 (3H, s, CH3), 3.48 (2H, bd,
3) =7Hz, CH,), 5.37-5.48 (1H, m, CH=CH), 5.57-5.72 (1H, m, CH=CH) . 3C-NMR : (75 MHz, CDCl;, 25°C) 6 =
17.53 (CH;3-CH), 30.29(CH3-C=0), 31.25 (CH,-S), 125.63 (CH=CH), 129.03 (CH=CH), 195.04 (C=0). NMR
comparable to those reported in literature. 3

YW

cis-2-hexenyl thioacetate (4b) was prepared in accordance to the general procedure.

cis-2-hexenyl mesylate (4a) (0.48g, 2.7 mmol) was put in a one neck round bottom flask. In the same flask 20
ml of 0.4 M aqueous potassium carbonate solution were added. 1.5 eq of potassium thioacetate or acetic
acid were added dropwise to the solution under stirring. The mixture was stirred at 40 °C with a reflux
condenser for almost 2 hours. After the usual work up the product was recovered as a yellow liquid obtained
in 96% yield (GC-MS) . Isolated yield after work up: 89%. GC-MS(ESI): m/z (%) , 158 (M*, 0.4), 116 (19), 82
(81), 73 (9), 67 (30), 55 (67), 43 (100), 41 (38) . *H-NMR: (300 MHz, CDCl;, 25°C) 6 = 0.91 (3H, t, 3/=7Hz, CH3),
1.39 (2H,sextuplet, 3/=7Hz, CH,-CH3), 2.02-2.12 (2H, m, CH,-CH=), 2.32 (3H, s, CH3), 3.56 (2H, bd, 3/=7.44Hz,
CH,-S), 5.44-5.63 (2H, m, CH=CH). *3C-NMR : (75 MHz, CDCls;, 25°C) 6 = 13.67 (CH3-CH,), 22.53(CH2-CH3),
26.26, 29.17, 30.32, 123.76(CH=CH), 133.76(CH=CH), 195.61(C=0).

SAc
cis-2-hexenyl thioacetate /="

1H-NMR
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trans-2-hexenyl thioacetate (5b) was prepared in accordance to the general procedure.

trans-2-hexenyl mesylate (4a) (0.48g, 2.7 mmol) was put in a one neck round bottom flask. In the same flask
20 ml of 0.4 M aqueous potassium carbonate solution were added. 1.5 eq of potassium thioacetate or acetic
acid were added dropwise to the solution under stirring. The mixture was stirred at 40 °C with a reflux
condenser for almost 2 hours. After the usual work up the product was recovered as a yellow liquid obtained
in 93% yield (GC-MS) . Isolated vyield after work up: 89%. GC-MS(ESI): m/z (%) , 158 (M*, 0.4), 116 (19), 82
(81), 73 (9), 67 (30), 55 (67), 43 (100), 41 (38) . H-NMR: (300 MHz, CDCl;, 25°C) 6 = 0.87 (3H, t, 3/=7.2Hz,
CHs), 1.37 (2H,sextuplet, 3J=7.3Hz, CH,-CHs), 1.98 (2H,dt , 3/ =7Hz, 3)=7Hz, CH,-CH=), 2.32 (3H, s, CH3), 3.49
(2H, bd, 3/=7Hz, CH,-S), 5.36-5.46 (1H, m, CH=CH), 5.60-5.69 (1H, m, CH=CH). 13C-NMR : (75 MHz, CDCl;, 25°C)
6 =13.55 (CH3-CH,), 22.21(CH2-CHs), 30.45, 31.48, 34.28, 124.55(CH=CH), 134.54(CH=CH), 195.41(C=0).

trans-2-hexenyl thioacetate SAc

1H-NMR
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6-Acetylsulfanyl-hex-1-ene (6b) was prepared in accordance to the general procedure.

5-hexenyl mesylate (1c) (0.50g, 2.8 mmol) was put in a one neck round bottom flask. In the same flask 20 ml
of 0.4 M aqueous potassium carbonate solution were added. 1.5 eq of potassium thioacetate or acetic acid
were added dropwise to the solution under stirring. The mixture was stirred at 80 °C under reflux for almost 2
hours. After the usual work up the product was recovered as a yellow liquid obtained in 96% yield (GC-MS) .
Isolated yield after work up: 92%. GC-MS(ESI): m/z (%) , 158 (M*, 0.4), 115 (69), 100 (11), 87 (6), 81 (11), 67
(8), 54 (4), 43 (100), 41 (11) . H-NMR: (300 MHz, CDCls, 25°C): & = 1.43-1.50 (2H, m, CH,), 1.54-1.61 (2H,m,
CH,), 2.06 (2H, m, CH,-CH,-CH,), 2.33 (3H, s, CHs), 2.87 (2H,t, 3/=7Hz,CH,S), 4.94-5.04 (2H, m, CH,=C), 5.74-
5.83 (1H, m, CH=C). 3C-NMR : 6 = 27.99, 28.9, 28.9 30.60, 33.18, 114.75 (CH,=), 138.33(CH=), 195.88 (C=0).
NMR comparable to those reported in literature. 3

4. General reaction scheme for the synthesis of symmetric unsaturated disulfides

1) MeOH/ H*
2) I,/ MeOH

R-SAc — R-SS-R

4.1 General procedure for the synthesis of symmetric unsaturated disulfides

Step 1. Organic thioacetate was dissolved in methanol and some drops of HCl 37% were added. The mixture
was stirred under reflux overnight.

Step 2. The mixture was cooled down at 0°C, and a solution of iodine 5% in methanol was added until the
solution becomes colored. The mixture was stirred open air for 45 minutes. lodine in excess was quenched

S11



with sodium thiosulfate. The solvent was removed under vacuum and the crude product was dissolved in
water and the organic phase extracted in diethyl ether. The organic phase was washed again with water. The
solvent was removed under high vacuum and the crude product was purified with column chromatography
using alumina as stationary phase and hexane as eluting solvent. 8

4.2 General, Experimental and Analytical Information

/\/S\S/\/ X

Diallyl disulfide (X). 250 mg of Allyl thioacetate (2.1 mmol) were dissolved in 5 ml of MeOH and HCl 37%
(drops) was added. The mixture was stirred at 50 °C overnight. The mixture was cooled down at 0°C and
lodine solution (5% in methanol) was added dropwise until the colour becomes dark. After 45 minutes ,
Na,S,0; was added to quench the iodine in excess , and the solution turns colorless. The solvent was
removed under high vacuum and after that the crude product was dissolved in diethyl ether and washed
three times with water. The crude product was subjected to flash column chromatography with alumina and
hexane as elution solvent to give 82% of product as a pale yellow oil. The isolated yield refers to percentage
yield calculated from the ratio between the theoretical yield and the actual yield after weighing the product.
GC-MS(ESI): m/z (%) , 146 (M*, 8.3), 113 (11), 85 (8), 81 (27), 45 (16), 41 (100) . Data in accordance to
literature.® H-NMR: (300 MHz, CDCl, 25°C) & = 3.49 (4H, dd, 3)=7.3Hz, CH,S), 5.11-5.28 (4H, m, CH,=CH),
5.78-5.94 (2H, m, CH=CH,). 3C-NMR : (75 MHz, CDCls, 25°C) & = 41.71 (CH,=S), 119.09 (CH,=CH), 132.74
(CH=CH,). Data in accordance to literature.t®

NS/SN A

1,2-di(but-3-en-1-yl)disulfide(A). 250 mg of Thioacetic acid S-but-3-enyl ester (1.9 mmol) were dissolved in 5
ml of MeOH and HCl 37% (drops) was added. The mixture was stirred at 50 °C overnight. The mixture was
cooled down at 0°C and lodine solution (5% in methanol) was added dropwise until the colour becomes dark.
After 45 minutes , Na,S,0; was added to quench the iodine in excess , and the solution turns colorless. The
solvent was removed under high vacuum and after that the crude product was dissolved in diethyl ether and
washed three times with water. The crude product was subjected to flash column chromatography with
alumina and hexane as elution solvent to give 84% of product as a pale yellow oil. The isolated yield refers to
percentage yield calculated from the ratio between the theoretical yield and the actual yield after weighing
the product. GC-MS(ESI): m/z (%) , 174 (M*, 23), 120 (23), 87 (21), 55 (100), 53 (13), 45 (23), 41 (1f0) . Data in
accordance to literature.!* TH-NMR: (300 MHz, CDCl;, 25°C): 6 = 2.42-2.49 (4H, m, CH,-CH), 2.76 (4H, t,
3)=7.2Hz, CH,S), 5.05-5.13 (4H, m, CH,=CH), 5.77-5.90 (2H, m, CH=CH,).13C-NMR : (75 MHz, CDCls, 25°C) & =
17.87(CH,=CH), 41.86 (CH,S),126.17 (CH,=CH), 129.76(CH=CH,). Data in accordance to literature.!?

/\/\S/S\/\/ B
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Trans-di(but-2-enyl)disulfide (B). 250 mg of Trans-2-butenyl thioacetate (1.9 mmol) were dissolved in 5 ml
of MeOH and HCI 37% (drops) was added. The mixture was stirred at 50 °C overnight. The mixture was cooled
down at 0°C and lodine solution (5% in methanol) was added dropwise until the colour becomes dark. After
45 minutes , Na,S,0; was added to quench the iodine in excess , and the solution turns colorless. The solvent
was removed under high vacuum and after that the crude product was dissolved in diethyl ether and washed
three times with water. The crude product was subjected to flash column chromatography with alumina and
hexane as elution solvent to give 80% of product as a pale yellow oil. The isolated yield refers to percentage
yield calculated from the ratio between the theoretical yield and the actual yield after weighing the product.
GC-MS(ESI): m/z (%) , 174 (M*, 6), 120 (6), 55 (100), 53 (6), 45 (6). Data in accordance to literature.!?
IH-NMR: (300 MHz, CDCl;, 25°C) 6 = 1.73 (6H, dd, 3)=6.3Hz , CH3), 3.28 (4H, dd, 3)=7.3Hz ,CH,CH), 5.47-5.67
(4H, m, CH=CH), 5.37-5.48 . 3C-NMR : (75 MHz, CDCls, 25°C) & = 17.87 (CH5-CH), 41.86 (CH,-S), 126.17,
129.76. Data in accordance to literature.’3

(2)-1-[[(Z)-hex-2-henyl]disulfanyl]hex-2-ene + (E)-1-[[(E)-hex-2-henyl]disulfanyl]hex-2-ene, mixture 65/35
by 3C-NMR (M). 250 mg of Cis-2-hexenyl thioacetate (1.6 mmol) were dissolved in 5 ml of MeOH and HCI
37% (drops) was added. The mixture was stirred at 50 °C overnight. The mixture was cooled down at 0°C and
lodine solution (5% in methanol) was added dropwise until the colour becomes dark. After 45 minutes,
Na,S,05 was added to quench the iodine in excess , and the solution turns colorless. The solvent was
removed under high vacuum and after that the crude product was dissolved in diethyl ether and washed
three times with water. The crude product was subjected to flash column chromatography with alumina and
hexane as elution solvent to give 81% of product as a pale yellow oil. The isolated yield refers to percentage
yield calculated from the ratio between the theoretical yield and the actual yield after weighing the product.
GC-MS(ESI): m/z (%) , 230 (M*, 5), 148 (5), 83 (66), 55 (100), 41 (42) . *H-NMR: (300 MHz, CDCls, 25°C) 6 =
0.90-0.95 (12H, m, CH3CH,), 1.35-1.45 (8H,m, CH,-CHs), 2.02-2.13 (8H, m , CH,CH), 3.32-3.45 (8H, m, CH,S),
5.41-5.67 (8H, m, CH-CH). 33C-NMR : (75 MHz, CDCls, 25°C) & = 13.67, 13.81, 22.35, 22.82, 29.40, 34.53,
36.35, 41.83, 124.37, 125.02, 134.34, 135.17.

D
e S YN e N

(E)-1-[[(E)-hex-2-henyl]disulfanyl]hex-2-ene (D). 250 mg of Trans-2-hexenyl thioacetate (1.6 mmol) were
dissolved in 5 ml of MeOH and HCl 37% (drops) was added. The mixture was stirred at 50 °C overnight. The
mixture was cooled down at 0°C and lodine solution (5% in methanol) was added dropwise until the colour
becomes dark. After 45 minutes , Na,S5,0; was added to quench the iodine in excess , and the solution turns
colorless. The solvent was removed under high vacuum and after that the crude product was dissolved in
diethyl ether and washed three times with water. The crude product was subjected to flash column
chromatography with alumina and hexane as elution solvent to give 82% of product as a pale yellow oil. The
isolated yield refers to percentage yield calculated from the ratio between the theoretical yield and the
actual yield after weighing the product. GC-MS(ESI): m/z (%) , 230 (M*, 5), 148 (5), 83 (66), 55 (100), 41 (42) .
S13



IH-NMR: (300 MHz, CDCls, 25°C) & = 0.91 (6H, t,3)= 7.3Hz, CHsCH,), 1.41 (4H,sextet, 3J= 7.5Hz, CH2-CHs), 1.99-
2.06 (4H, m , CH,CH), 3.29 (4H, dd, 3J= 7.6Hz, 4= 0.7Hz, CH,S ), 5.39-5.65 (4H, m, CH=CH). 3C-NMR : (75 MHz,
CDCl3, 25°C) & = 13.69 (CH3CH,), 22.37 (CH,CHs), 34.52 (CH,CHs,), 41.88 (CH,S), 125.00 (CH=CH), 135.15
(CH=CH).

WS/SW E

1,2-di(hex-5-en-1-yl)disulfide (E). 250 mg of 6-Acetylsulfanyl-hex-1-ene (2.5 mmol) were dissolved in 5 ml of
MeOH and HCI 37% (drops) was added. The mixture was stirred at 50 °C overnight. The mixture was cooled
down at 0°C and lodine solution (5% in methanol) was added dropwise until the colour becomes dark. After
45 minutes , Na,S,03 was added to quench the iodine in excess , and the solution turns colorless. The solvent
was removed under high vacuum and after that the crude product was dissolved in diethyl ether and washed
three times with water. The crude product was subjected to flash column chromatography with alumina and
hexane as elution solvent to give 83% of product as a pale yellow oil. The isolated yield refers to percentage
yield calculated from the ratio between the theoretical yield and the actual yield after weighing the product.
GC-MS(ESI): m/z (%) , 230 (M*, 7), 115 (100), 83 (21), 79 (7), 67 (5), 67 (8), 55 (96), 41 (53) . *H-NMR: (300
MHz, CDCl;, 25°C): 6 = 1.49 (4H, quintet, 3)= 7.1Hz), 1.70 (4H, quintet, 3= 7.3Hz), 2.04-2.11 (4H, m, CH,CH),
2.69 (4H, t, 3)= 7.2Hz, CH,S), 4.93-4.95 (4H, m, CH,=CH), 4.97-4.99 (4H, m, CH=CH,). 33C-NMR : 6 = 27.73,
28.66, 33.32, 39.98 (CH,S), 114.74 (CH,=CH), 138.43 (CH,=CH).

4.3 GC-MS (ESI) spectra

S. %
Diallyl disulfide (X) = > s> X

100.04

75.04

50.04

25.04

81
3

0.04;

4 " 1
) |5 4 53 Q. g I | Xf&ﬁ u% .1?1)06 | |114 !t
et rert ot rert L L AL L 6 rrrt rrrt j et rorert rrret

.S
1,2-di(but-3-en-1-yl)disulfide () = > s> A

S14



100 5
750
50
250 81 10 4
5 ‘
4 1
s M— ,S'I.f.' |l .7P,8‘. “8!8, UL M L] I RN N N L 1" S | R 1
4 5 I i 8 % 100 1o 120 i 140 1% 160 110 1%
. N e _S A B
Trans-di(but-2-enyl)disulfide (B) -~ > 877
%
100.0 5
7501
500
250 10
g% o . 174
iy foobl ge an o ww v o e win gy o ow Mk
P 0 T 80 o o e e e e e ke o e o o 2o

/—\:FS\SN
+ M

S
WS/ \/W

(2)-1-[[(2)-hex-2-henyl]disulfanyl]hex-2-ene + (E)-1-[[(E)-hex-2-henyl]disulfanyl]hex-2-ene, mixture 65/35 by 3C-NMR (C)

1000 5 g
7504
00 4l
2504
5 " 67 " I I e
00 Hosfb g e Il e 008 109 Mle 13 1o 135 qa 4 1SS 165160 195 183 Us819700) 0

I Iléﬂl - Ill[)l - IliO lj(] 110 I 1§OI - Ilgﬂ lJIO NiO 15()' 2(50I - IZIOI ; IZ&OI ; I210Ihl -

S15



100.0 3 .
750
00y
250
s 67 148 230

0.0 b L '6 I .lf’y, U .7'9,'.' !A.X.R, e '.”L’.l.}.j. T ‘.“? N A RSN S R | S | 7 -

N 00 s s b o o 1o ) ool ol T b T 2k

P S N N e
S

(E)-1-[[(E)-hex-2-henyl]disulfanyl]hex-2-ene (D)

100.0 5
8
750
0]y
250
6 148 1
bl sl o B e oo B e e e e e
o500 6 0 L R T R R T o 1% 20 20 20 2%

WS/SW E

1,2-di(hex-5-en-1-yl)disulfide (E)

100.04

75.04

50.0

25.04

0.0-

41

=
o

50.0

8

230

32I

281

Ié.f’ll I6|769I 7.3g 7Igl|.

75.0

4.4 NMR spectra

1H-NMR

ri‘.@ o P
100

I()
L1 Il77l
125.0

II4R 1?5 '.6'. - IH) I707I

1500 1750 2000

/\/S\S/\/ X

TR

C 0

oo

S16



LLF”
108"
PIT”
LT
6lIT"
LPT”
ebT”
(A=
991"
69 T”
INA
€817
LBT”
(43
Fel”
LeT”
eel”
coc”
Foc”
9 0e”
8Le”
gee”
sce”
L CE"
ovc-
Fre”
8rc”
£S5
0sc-
Fec”
89’
8 il
S5tg”
6LZ"
Fec”
FeL”
£08”
LT8”
Le8”
9€8”
or8”
158"
658"

M)

.

L) ) )y Wy Wy W) u) )y W) Wy uwy 1) )y u) u) ) ww)wwuwwwwwwwwwuwwuywun )y u)wu ) uy oo

PPmM

1.5 1.0 05 0.0

2.0

25

3.5 3.0
jmr
«Q
o

4.0

4.5

5.0

=
0
<

W

7.0 65

7.5

8.0

S17



13C-NMR

LT
- © =
o - e
= @ E L
™~ -] -
oi @ = L
© - E
- - 3
-2
=)
o
L 1 T T i J T T T .
200 150 100 50 [ [ppm]
S\/\/ A
Ns/ =

1H-NMR

518



8Tk "
184
LOF”
68F°
LELT
¥ i
ggL’

8vo-’
SLO’
T80°
CET®
LET”
LaL’
68L"°
Tog*
118"’
recg”
ske”
858"’
698"’
0gsg*
E06”

Wy W Uy Uy uwn uwuy oy unuwn e uwn wn uown

Ppm

ELE

S19



13C-NMR

=
| @
i &
o n -—
o @ @ © 3
- 0 P
& w @ @ L
oo - ~
- - - -
Lo

NS~ B

1H-NMR

S20



&

o

=N

(=]

—_j —d
L 0

(=]

{ fe

-

J )

& -
QIL'T} o -\ﬁ
LEL'T S— A

e
[ 0
(3]
L <

. J "

ELT S5 . “
LET E—" Lx\ T— 69

LW

(]

L e

Lo

[

L3

(=]
0L 'S 0
ﬁsﬁ'gi
615'G 0
868 "G — . _lﬂxm
619 s r
8r9°s &
699G o

[ )

w

=

I~
4 b J

.

=

<

1]

521



13C-NMR

3
Lol &
o o 0 - L
28 2 2
88 2 : -
- - - -
Lo
— o
; °
| I
T T T T T T T T T T T T T T
200 150 100 50 0 [ppm]
S m
/—\J \S
+ M
WS/S\/W
1H-NMR

S22



106"
AN
5¢6°
9€6 "
0se”
&5e
Lee:
0%
9¢r”
RSN
810"
SPO°
£90°
eLl *
re0”
980"
LeQ”
goT”’
AN
Gl
ore”
£re”
rae”
otb”
9ch”
Tsh°
(AT
0ck -
LEY”
N
£9r°
6or”
FLF”
08% "
£8v°
Fel”
bel”
AV
6057
Gl
616"
88
0£s”
FES”
ovs”
SRS S
0LS”
£839°
Fes”
c09”
509"
819"
6¢C9”
[4°1°
FLo”

00
A MML

DWW WOWWWWWmWWWmWmWwWWWWWwmWWwWWwwwoO Mmoo NN AAAA A OO OO OO

ppm

9’8

00’8

j

S23



13C-NMR

[124] zl

SPL9EL —~_
SeL8'eL —

LIGE'2Z ~
1282z~
GLOV'6Z —
9265 ve ——
vepE'9e —
pZes' Ly~

9GLEPZL —~_
1220'62L —
BOEEPEL —_
BELL'GEL —

[ppm]

50

100

150

200

S’S\/W

A

1H-NMR

S24



£
[+ 3
o
[ 10
5
s
8880 [ v
€T6‘O\ £
LEEO :
Toe T Y [ o -b.S
SLE'I\ s
00% T [
T e 20T
67777'1/ &
PLE T i o
£66°T— \ -~
L10° 2] B o et
0¥0°Z i
£90°¢ -2
08Z°¢ N
POE"E N\ ) \
L0g g > iy ~ o ASE
76875 I
96€°G
00% S+ I =
0T% "G ~ o
LTY G
0Ch "S- -
PZH G o
£€F G )
9% G\ o
TST "S-\ )
L9t G
LY G i &
SLv°S w00
Z6% G /
G6% "G o
906G o
£76° G 4f
TEG* G i 0
ARl C©
196G
£85°5 4 o
909°G ~
FE9°S —
9696 19
G9Z L P=
L <
0

S25



13C-NMR

8069°€L —

099228 —

BBISPE —

0EBE' I —

S800°'§TL —

005L°8EL —

cinbilad |

[ppm]

0

50

100

150

200

S/S\/W E

1H-NMR

526



eER”
Fob"
Teb "
S1G°
BES”
6F9°
€LY
869"
scL”
8FL”
ovo-
FrO”
8vao”
990"
Teo*
IRy
STT*
ey "
889"
cTL”
gre”
che”
arve’
bhe’
£56°
cLe "
9l6"
086"
£86°
586 °
Tee "
cee”
Lee”
LEODT
k0"
8r0"
6vFo”’
Fso”
S&L”
85L"
69k ™
08L"
(AT
Fig”
9¢e”
Leg”
68"’
TL8"
rac:

WO OMOWOMLWWWWmLL st s s s st s s s s s NN NN NN A A A A A A A A A A

ppm

i

~
o
=

M~
b
b

g

|

=

S0°

\sf

S27



13C-NMR

[l gz 0z gl ol g

692442 —— e

0 [ppm]

6L99'8Z —
orZees — =

9186’88 —

SePLPLL —

60EF'BEL —

T
100

T
150

T
200

528



5. General Bioassey procedure

A549 cells were cultured in RPMI1640 medium (Gibco), supplemented with 10% fetal
bovine serum (Gibco), and 1% penicillin/streptomycin solution (Gibco). Cells were seeded
in 96 well plates (3000 cells/well), and 3 hours later treated with increasing
concentrations of disulfide compounds or DMSO, for 24 or 48 hours. DMSO percentage in
vehicle-treated cells (controls) was 0.5%, corresponding to the DMSO used for the highest
concentration of the compounds (500microM). Then, cell viability was assessed by using
CellTiter-Glo® Luminescent Cell Viability Assay (Promega), a homogeneous method for
determining the viability of cell cultures based on quantitation of the ATP present, an
indicator of metabolically active cells. Procedures were performed according
manufacturer’s instructions. Briefly, after addition of 100 microliters of Cell Titer Glo
reagent, cells were incubated at room temperature for 1 hours under gentle shaking, and
then luminescence was measured by the GloMax System (Promega). Results are expressed
as percentage of the viability of DMSO-treated cells.
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6. Stability test ( compounds X, A and B)

Compounds X, A and B were allowed to stay in their pure form at room temperature ( an
average of 298,15 K) for one week. After one week the purity was confirmed by IH-NMR.
Compounds X, A and B were dissolved in Deuterated Chloroform and were allowed to stay at
room temperature ( an average of 298,15 K ) for one week. Here we report the IH-NMR
spectra of these compounds. No significant changes in the 'H-NMR spectra there are for
compounds A and B respect to the previous reported spectra. Relevant structural changes of
the compound X are evident from the *H-NMR spectrum after this test.

Diallyl disulfide — S F X

H-NMR after dissolving the molecule in deuterated chloroform and allowing the sample to
stay at an average temperature of 298,15 Kelvin for one week. After purification by
chromatography the molecule was estimated 40% pure after one week.
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1,2-di(but-3-en-1-yl)disulfide - = > 5F A

H-NMR after dissolving the molecule in deuterated chloroform and allowing the sample to
stay at an average temperature of 298,15 Kelvin for one week.
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Trans-di(but-2-enyl)disulfide — ~— >"s SN~ B

IH-NMR after dissolving the molecule in deuterated chloroform and allowing the sample to
stay at an average temperature of 298,15 Kelvin for one week.
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