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General Information: 

Anhydrous CHCl3 was dried over P2O5 under reflux for 5 hours and distilled before 

use. Commercial anhydrous EtOH was used. Et3N was dried over KOH and distilled 

freshly before use. CH2Cl2 was dried over CaH2 under reflux for 3 hours and distilled 

before use. THF was dried over sodium wire with benzophenone as indicator and 

distilled freshly before use. The petroleum ether (30-60 oC) for chromatography was 

distilled before use. Other reagents were used without further treatment. 

 

The known methods for the synthesis of enones or enals:  

Transition metal-catalyzed hydroacylation of alkynes with aldehydes or alcohols 

usually affords E/Z mixtures of α,β-enones together with an issue of regioselectivity 

referring to the alkynes.1-4 When Lewis acids were used in such transformations, 

E/Z >99/1 can be achieved only when the group of R1 is larger than the R2.5 In 

addition, these methodologies are limited to incorporate substituents into the β 

position of the enones or enals. The Witting reaction between ylides and aldehydes 

afforded Z/E mixtures.6-7 When R2 = quinolyl and R3 = H, the reaction could afford 

the enals with the ratio of E/Z up to 99/1.6 Isomerization of propargylic alcohols 

catalyzed by Ag, Au, and Ru complexes could also afford enones. 8-10 However, poor 

E/Z ratio were observed and these methodologies cannot incorporate substituents into 

the α positions. The aldol addition between ketones and aldehydes is an efficient 

approach to α,β-unsaturated ketones, however, this methodology cannot be used 
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widely because of the regioselectivity arise from the unsymmetric ketones.11 

R2R1

R3 H

O
or R3 OH+

R2

R1

O

R3(refs. 1-5)

Catalyst

Ni (0)-PR3

Rh

Ru

Ir

aryl, alkyl aryl, alkyl aryl, alkyl 44/56 ~ 95/5 >40/60 1

alkyl alkyl 2-hydroxyphenyl only E isomer -- 2a

CH3 CH3 aryl, alkyl >95/5 -- 3

aryl, alkyl CH3 aryl, alkyl 16/84 ~ 86/14 -- 4

Ph CH3 CH3 98/2 -- 4

CH3 CH3 Ph 9/91 -- 4

Lewis acid aryl H, alkyl aryl, alkyl >15/1 ~ 99/1 -- 5

catalysis

aryl, alkyl H aryl, alkyl -- only branched enones 2a-b

CH2CH2OBn CH3 p-BrPh >95/5 5/1 3

R1 R2 R3 E/ Z Regioselectivity ref.

R1 H

O
+

Ph3P
R3

O
R2

(refs. 6-7) R1 R2

O

R3

R1 = aryl, R3 = H, E/ Z = 84/16 ~ 92/8 ref. 6
only when R1 = quinolyl, R3 = Ph, E/Z = 99/1;

R1 = Ph, R3 =CH3, E/ Z = 98/2;
R1 = m-BnOC6H4, R3 = CH3, E/Z = 95/5.

R1 = alkyl, R3 = H, E/Z = 1/1 ~93/7 ref . 7a
R1 = alkyl, R3 = alkyl, E/Z = 1/1 ~ 95/5 refs. 7  

R2

HO

R1 Ag, Au, Ru R3

R2

R1
O

R3

(refs. 8-10)

Ag: E/Z = 46/54 ~ 79/21 ref. 8
Au: E/Z = 63/37 ~ 93/7; refs. 9

only when R1 = C6H13-n, R2 = H, R3 = Ph, E/Z = 97/3;
R1 = Bu-n, R2 = CH3, R3 = Bu-t, E/Z = 97/3.

Ru: E/Z = 1/2 ~ 2/1 refs. 10

R1 H

O O

R3R2+
Aldol addition

-H2O
R1

O

R3

R2
(refs. 11)

+ R1

O

R2

R3

E -only
 

Figure 1. The known methods for the synthesis of enones or enals 

 

The known methods for the synthesis of α-iodoallylic alcohols: 
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OH
R LiAlH4 or Red-Al

I

OH

R

Refs. 12-14
with dangerous chemicals

 

R1

OH

Bu3SnH

AIBN

SnBu3R1

OH

I2 IR1

OH

R1 = CH3, R2 = H 71% (E/Z = 5/95) 95 (E/ Z = 5/95)

R1 = n-C5H9 , R2 = H 75% (Z only) 77% (E/ Z = 3/97)

R2

R2
R2

Refs. 15-17

with toxitic reagents

 

R

OH

MeLi, Cp2ZrH(Cl), ZnCl2
I

R

OH

I+

R = alkyl
Ref. 18

with expensive reagents

 

R1

OH

R2

NaI/CH3COOH IR1

OH
R

H

OH
R

I

R1

+

When R1 = CF3, R2 = Ph, p-CH3OPh 91/7
R2 = n-C3H7, H 97/3

When R1 = COOMe, R2 = H 100/0

Refs.19-20

limited scope and steroselectivity

OH
+ RfI

I

OH

Rf

Z/ E = 11/89 ~1/1

Refs. 21-23
stereoselectivity

 

R1MgBr in toluene

1) 1.0 equiv. CuI, 25 oC

2)

R3

HO
R2

in toluene, -40 oC

3) -40 oC to rt

4) I2 (3.5 equivs.), -40 oC

IR1

OH

R2
R3

R1

OH

R2
R3

I
+

R1 = alkyl, aryl; R2 = alkyl, aryl; R3 = H, CH3 90/10 ~ >99/1

Refs. 24

stoichiometric amounts of reagent, stereoselectivity, and non-convenient temperature
 

Electronic Supplementary Material (ESI) for Chemical Science
This journal is © The Royal Society of Chemistry 2012



- S6 - 

R2

R3R1

FG

X+

FG

R1

X

R2
OH

R3

FG = SR, SeR,
O O

R4

R6

R5

S
Tol O

Ref. 25a

R1

FG

X

R2
OH

R3

FG = SO2Ar, SOAr, P(O)Ph2

I
FG OH

R1

+

FG =
OH

R

,

R1 = R2 = H

Ref. 25a

Refs. 25b,c

specific substrates

 

 

Supplementary Table S1-S4: 

Table S1. Effect of H2O or EtOH a 

1.5 equiv 1.0 equiv

PhOS

n-C4H9 Et

H
+ I2 + BnSH

CHCl3/H2O or EtOH

30 min, 40 oC
I

H

Et

n-C4H9

O

Z-3a1a
 

entry H2O or EtOH yield of Z-3a (%) b 

1 0 0 

2 27 µL H2O (5.0 equiv) 0 

3 54 µL H2O (10.0 equiv) 2 

4 270 µL H2O (50.0 equiv) 1 

5 86 µL EtOH (5.0 equiv) 46 

6 75 µL EtOH (4.4 equiv) 50 

7 100 µL EtOH (5.9 equiv) 51 

8 120 µL EtOH (7.1 equiv) 53 

9 150 µL EtOH (8.9 equiv) 48 

10 300 µL EtOH (17.7 equiv) 44 

11 c 600 µL EtOH (35.5 equiv) 8 

a A solution of 1a (0.3 mmol), CHCl3 (4 mL, dried under reflux over P2O5 for 5 hours and 
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distilled), and anhydrous EtOH or H2O was treated with I2 (0.45 mmol) for 5 min at 40 oC 

followed by the addition of a solution of BnSH in CHCl3 (0.15 M, 2 mL, dried under reflux over 

P2O5 for 5 hours and distilled) with stirring. After being stirred for 30 min, the mixture was 

quenched with 6 mL of water followed by the addition of a saturated aqueous solution of Na2S2O3 

at 40 oC. b The yields were determined by 1H NMR analysis with CH2Br2 as the internal standard. 

c 64% of E-2a was formed. 

 
Table S2. Effect of temperature on the yield of Z-3aa 

PhOS

n-C4H9 Et

H
+ I2 + BnSH

30 min, temp
I

H

Et

n-C4H9

O
CHCl3/EtOH=50/1

Z-3a1.5 equiv1a
1.0 equiv

 

 

entry temp (℃) yield of Z-3a (%) b 

1 c 10 7 

2 d 20 47 

3 30 48 

5 40 53 

6 50 47 

7 60 45 

a A solution of 1a (0.3 mmol), CHCl3 (4 mL, dried under reflux over P2O5 for 5 hours and 

distilled), and EtOH (30 µL) was treated with I2 (0.45 mmol) for 5 min followed by the addition of 

a solution of BnSH in CHCl3 (0.15 M, 2 mL, dried under reflux over P2O5 for 5 hours and distilled) 

with stirring. After being stirred for 30 min, the mixture was quenched with 6 mL of water 

followed by the addition of a saturated aqueous solution of Na2S2O3. 
b The yields were determined 

by 1H NMR analysis with CH2Br2 as the internal standard. c 58% of E-2a was formed under this 

condition. d The reaction was complete in 45 min. 
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Table S3. Effect of the loading of I2 on the reaction of nona-3,4-dien-5-ylphenyl 

sulfoxide 1a with I2 in the BnSH a 

PhOS

n-C4H9 Et

H
+ I2 + BnSH

time, 40 oC
I

H

Et

n-C4H9

O
CHCl3/EtOH=50/1

Z-3a1a
1.0 equiv

 

 

entry I2 (equiv) time (min) yield of Z-3a (%) b 

1 1.0 30 28 

2 2.0 30 62 

3 2.5 15 70 

4 3.0 15 76 

5 3.5 15 81 

6 4.0 15 80 

7 5.0 15 80 

a A solution of 1a (0.3 mmol), CHCl3 (4 mL, dried under reflux over P2O5 for 5 hours and 

distilled), and anhydrous EtOH (30 µL) was treated with I2 for 5 min at 40 oC followed by the 

addition of a solution of BnSH in CHCl3 (0.15 M, 2 mL, dried under reflux over P2O5 for 5 hours 

and distilled) with stirring. After the reaction completed, the mixture was quenched with 6 mL of 

water followed by the addition of a saturated aqueous solution of Na2S2O3 at 40 oC. b The yields 

were determined by 1H NMR analysis with CH2Br2 as the internal standard. 
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Table S4. Concentration effect on the reaction of nona-3,4-dien-5-ylphenyl 

sulfoxide 1a with I2 in the presence of BnSH a 

3.5 equiv 1.0 equiv

PhOS

n-C4H9 Et

H
+ I2 + BnSH

CHCl3/EtOH = 50/1

time, 40 oC
I

H

Et

n-C4H9

O

1a Z-3a  

 

entry c (mmol/mL) time (min) yield of Z-3a (%) b 

1 0.05 15 83 

2 c 0.05 180 0 

3 0.1 15 85 

4 0.2 15 89 (82 d) 

5 e 0.3 15 76 

a A solution of 1a (0.3 mmol), CHCl3 (dried under reflux over P2O5 for 5 hours and distilled), and 

anhydrous EtOH was treated with I2 (1.05 mmol) for 5 min at 40 oC followed by the addition of a 

solution of BnSH (0.3 mmol) in CHCl3 (dried under reflux over P2O5 for 5 hours and distilled) 

with stirring. After the reaction completed, the mixture was quenched with 6 mL of water followed 

by the addition of a saturated aqueous solution of Na2S2O3 at 40 oC. b The yields were determined 

by 1H NMR analysis with CH2Br2 as the internal standard. c The reaction was conducted in the 

absence of BnSH. d Isolated yield. e 0.6 mmol 1a and 2 mL of CHCl3 were used. 

 

 

Preparation of Starting 1,2-Allenylic Sulfoxides 1c, 1d, and 1l 

Synthesis of the starting materials: Compounds 1a-b, 1h-o, and 1q-r were prepared 

according to the known procedures 28-30. Compounds 1c, 1d, 1e, 1f, 1g, and 1p were 

prepared as follows: 
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1. 2-Methylnona-3,4-dien-5-yl phenyl sulfoxide (1c)   wmy-3-132 

OH
+ PhSCl

Et3N, CH2Cl2 PhOS

n-C4H9

H

51%

n-C4H9

1c

-68 oC, (15+15) min
then CH3I, -68 oC to rt

 

Typical Procedure28: To a dried three-neck round bottom flask were added 

2-methylnon-4-yn-3-ol (1.5417 g, 10 mmol), CH2Cl2 (20 mL), and triethylamine 

(1.55 mL, d = 0.72 g/mL, 1.116 g, 10 mmol) sequentially. After the mixture was 

cooled to -68 oC, a solution of sulfenyl chloride (1.4531 g, 10 mmol) was added 

dropwise within 15 min. After being stirred at -68 oC for another 15 min, methyl 

iodide (0.3 mL, d = 2.28 g/mL, 0.684 g, 4.8 mmol) was added, then the resulting 

mixture was allowed to warm up naturally to room temperature followed by 

quenching with water (10 mL). The organic layer was separated, and the aqueous 

layer was extracted with CH2Cl2 (10 mL). The combined organic layer was dried over 

anhydrous Na2SO4. Filtration, evaporation and chromatography on silica gel (eluent: 

petroleum ether / ethyl acetate = 15/1 ~ 8/1) of the crude product afforded 1c (1.3464 

g, 51%) as an oil. 1H NMR (300 MHz, CDCl3) δ 7.68-7.56 (m, 2 H, ArH), 7.55-7.40 

(m, 3 H, ArH), 5.78-5.64 (m, 1 H, =CH), 2.53-2.34 (m, 1 H), 2.33-2.14 (m, 1 H), 

1.94-1.76 (m, 1 H), 1.46-1.16 (m, 4 H, 2 × CH2), 1.14-0.96 (m, 6 H, 2 × CH3), 

0.87-0.73 (m, 3 H, CH3); 
13C NMR (75 MHz, CDCl3) δ 200.2, 200.1, 143.8, 143.4, 

130.5, 130.4, 128.73, 128.70, 124.5, 124.3, 114.7, 114.4, 106.4, 106.2, 29.5, 28.4, 

28.3, 22.7, 22.6, 22.3, 22.22, 22.19, 21.9, 13.6; IR (neat) ν (cm-1) 3058, 2960, 2930, 

2871, 1951, 1578, 1465, 1443, 1379, 1364, 1293, 1083, 1049, 1022; MS (70 eV, EI) 
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m/z (%) 262 (M+, 1.30), 81 (100); Anal. Cacld. for C16H22OS: C, 73.23, H, 8.45; 

Found: C, 72.93, H, 8.46. 

 

 The following compounds were prepared according to this Typical Procedure. 

2. 1-Cyclohexylhepta-1,2-dien-3-yl phenyl sulfoxide (1d)  wmy-3-182 

Et3N, CH2Cl2

-78 oC, (5+15) min
then CH3I, -78 oC to rtOH

+ PhSCl

PhOS

n-C4H9

H

41%

n-C4H9

1d

 

The reaction of 1-cyclohexylhept-2-yn-1-ol (1.9414 g, 10 mmol), triethylamine (1.50 

mL, d = 0.72 g/mL, 1.08 g, 10.7 mmol), sulfenyl chloride (1.4476 g, 10 mmol), and 

methyl iodide (0.3 mL, d = 2.28 g/mL, 0.684 g, 4.8 mmol) in CH2Cl2 (20 mL) at -78 

oC afforded 1d (1.2546 g, 41%) (eluent: petroleum ether / ethyl acetate = 20/1 ~ 10/1): 

Oil; 1H NMR (300 MHz, CDCl3) δ 7.67-7.56 (m, 2 H, ArH), 7.56-7.40 (m, 3 H, ArH), 

5.73-5.62 (m, 1 H, =CH), 2.32-1.98 (m, 2 H), 1.92-1.58 (m, 6 H), 1.45-0.98 (m, 9 H), 

0.80 (t, J = 7.1 Hz, 3 H, CH3); 
13C NMR (75 MHz, CDCl3) δ 200.7, 200.6, 143.9, 

143.5, 130.5, 130.4, 128.8, 128.7, 124.6, 124.4, 114.3, 114.1, 104.9, 104.8, 37.5, 37.4, 

32.83, 32.80, 32.7, 29.58, 29.56, 25.8, 25.7, 22.8, 22.6, 22.0, 13.6; IR (neat) ν (cm-1) 

3057, 2956, 2926, 2852, 1950, 1584, 1475, 1444, 1082, 1049, 1022; MS (70 eV, EI) 

m/z (%) 303 (M++1, 8.98), 302 (M+, 3.07), 81 (100); Anal. Cacld. for C19H26OS: C, 

75.45, H, 8.66; Found: C, 75.45, H, 8.73. 
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3. 5-Phenylpenta-1,2-dienyl phenyl sulfoxide (1l) 

Et3N, CH2Cl2

-78 oC, (5+15) min
then CH3I, -78 oC to rt

OH

+ PhSCl

SOPh

H

H

58%
1l

 

The reaction of 5-phenylpent-1-yn-3-ol (1.6165 g, 10.1 mmol), triethylamine (1.50 

mL, d = 0.72 g/mL, 1.08 g, 10.7 mmol), sulfenyl chloride (1.4631 g, 10.1 mmol), and 

methyl iodide (0.3 mL, d = 2.28 g/mL, 0.684 g, 4.8 mmol) in CH2Cl2 (20 mL) at -78 

oC afforded 1l (1.5727 g, 58%) (eluent: petroleum ether / ethyl acetate = 20/1 ~ 10/1): 

Oil; 1H NMR (300 MHz, CDCl3) δ 7.70-7.58 (m, 1 H, ArH), 7.58-7.51 (m, 1 H, ArH), 

7.51-7.36 (m, 3 H, ArH), 7.34-7.21 (m, 2 H, ArH), 7.21-7.04 (m, 3 H, ArH), 

6.08-5.90 (m, 1 H, =CH), 5.77-5.62 (m, 1 H, =CH), 2.79-2.56 (m, 2 H, CH2), 

2.50-2.24 (m, 2 H, CH2); 
13C NMR (75 MHz, CDCl3) δ 203.6, 203.4, 144.6, 144.5, 

140.42, 140.38, 130.8, 129.0, 128.3, 128.2, 126.1, 126.0, 124.0, 123.9, 102.9, 98.4, 

98.3, 34.6, 29.7, 29.5; IR (neat) ν (cm-1) 3060, 3026, 2923, 2856, 1748, 1603, 1581, 

1496, 1475, 1454, 1443, 1304, 1083, 1046; MS (70 eV, EI) m/z (%) 268 (M+, 1.01), 

91 (100); Anal. Calcd. for C17H16OS: C, 76.08, H, 6.01; Found: C, 75.76, H, 6.05. 

 

Preparation of Starting 1,2-Allenylic Sulfoxides 1e, 1f, and 1g 

1. Deca-3,4-dien-3-yl phenyl sulfoxide (1e)  wmy-4-153 
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C5H11-n

OH
+ PhSCl

Et3N, THF

-78 oC
2 min + 3 h

PhOS

Et C5H11-n

H

73%

Et

1e

 

Typical Procedure31: To a dried three-neck round bottom flask were added 

dec-3-yn-5-ol (0.8412 g, 5.0 mmol), THF (10 mL), and triethylamine (1.0 mL, d = 

0.72 g/mL, 0.72 g, 7.1 mmol) sequentially. After the mixture was cooled to -78 oC, a 

solution of sulfenyl chloride (1.0117 g, 7.0 mmol) was added dropwise in 2 min. After 

being stirred at -78 oC for 3 hours, water (10 mL) was added to quench the reaction. 

Then the mixture was extracted with Et2O (20 mL × 3), washed with brine, and dried 

over anhydrous Na2SO4. Filtration, evaporation and chromatography on silica gel 

(eluent: petroleum ether / ethyl acetate = 20/1) of the crude product afforded 1e 

(0.9534 g, 73%) as an oil. 1H NMR (300 MHz, CDCl3) δ 7.66-7.26 (m, 5 H, ArH), 

5.81-5.66 (m, 1 H, =CH), 2.36-2.05 (m, 3 H), 1.91-1.73 (m, 1 H), 1.55-1.23 (m, 6 H), 

1.03-0.82 (m, 6 H, 2 × CH3); 
13C NMR (75 MHz, CDCl3) δ 201.51, 201.48, 143.9, 

143.6, 130.6, 130.5, 128.89, 128.85, 124.5, 124.4, 115.0, 114.9, 99.8, 99.6, 31.25, 

31.20, 28.70, 28.67, 22.42, 22.39, 16.42, 16.37, 14.01, 13.98, 12.0; IR (neat) ν (cm-1) 

3056, 2959, 2930, 2857, 1953, 1578, 1474, 1458, 1443, 1378, 1299, 1085, 1048; MS 

(70 eV, EI) m/z (%) 263 (M++1, 3.66), 262 (M+, 17.37), 191 (100); Anal. Cacld. for 

C16H22OS: C, 73.23, H, 8.45; Found: C, 72.90, H, 8.52. 

 

 The following compounds were prepared according to this Typical Procedure. 
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2. 6-Phenylhexa-2,3-dien-2-yl phenyl sulfoxide (1f)  wmy-4-154 

-78 oC
5 min + 2 h

OH

+ PhSCl
Et3N, THF

SOPh
H3C

H

49%

H3C

1f

 

The reaction of 1-phenylhex-4-yn-3-ol (0.8707 g, 5.0 mmol), triethylamine (1.0 mL, 

d = 0.72 g/mL, 0.72 g, 7.1 mmol), and sulfenyl chloride (1.0214 g, 7.1 mmol) in THF 

(10 mL) at -78 oC afforded 1f (0.6898 g, 49%) (eluent: petroleum ether / ethyl acetate 

= 20/1): Oil; 1H NMR (300 MHz, CDCl3) δ 7.64-7.55 (m, 1 H, ArH), 7.55-7.24 (m, 6 

H, ArH), 7.24-7.12 (m, 3 H, ArH), 5.76-5.56 (m, 1 H, =CH), 2.86-2.65 (m, 2 H, CH2), 

2.57-2.35 (m, 2 H, CH2), 1.70-1.57 (m, 3 H, CH3); 
13C NMR (75 MHz, CDCl3) δ 

202.12, 202.09, 143.6, 143.4, 140.8, 140.7, 130.72, 130.70, 129.0, 128.54, 128.47, 

126.25, 126.16, 124.44, 124.38, 108.8, 108.6, 97.0, 96.7, 35.1, 35.0, 30.4, 30.0, 9.4; 

IR (neat) ν (cm-1) 3060, 3026, 2920, 2856, 1956, 1603, 1580, 1496, 1474, 1453, 1443, 

1389, 1090, 1048, 1011; MS (70 eV, EI) m/z (%) 283 (M++1, 3.58), 282 (M+, 16.45), 

177 (100); Anal. Calcd. for C18H18OS: C, 76.56, H, 6.42; Found: C, 76.77, H, 6.34. 

 

3. 2,2-Dimethylnona-3,4-dien-3-yl phenyl sulfoxide (1g)  wmy-4-97 

C4H9-n

OH
+ PhSCl

Et3N, THF

-78 oC, (5+120) min

PhOS

C4H9-n

H

1g

63%

0 oC, 60 min
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The reaction of 2,2-dimethylnon-3-yn-5-ol (1.6809 g, 10 mmol), triethylamine 

(1.70 mL, d = 0.72 g/mL, 1.224 g, 12.1 mmol ), and sulfenyl chloride (1.7347 g, 12 

mmol) in THF (20 mL) at -78 oC afforded 1g (1.7428 g, 63%) (eluent: petroleum 

ether / ethyl acetate = 20/1 ~ 10/1): Oil; 1H NMR (300 MHz, CDCl3) δ 7.62-7.53 (m, 

2 H, ArH), 7.53-7.38 (m, 3 H, ArH), [5.51 (t, J = 6.9 Hz, 0.58 H, =CH), 5.22 (t, J = 

7.2 Hz, 0.45 H, =CH)], 1.96 (q, J = 6.8 Hz, one proton in CH2), 1.60 (q, J = 6.8 Hz, 

one proton in CH2), 1.36-1.22 (m, 11 H, 3 × CH3 + CH2), 1.22-1.10 (m, 1 H, one 

proton in CH2), 1.04-0.91 (m, 1 H, one proton in CH2), [0.87 (t, J = 7.1 Hz, 1.69 H, 

CH3), 0.79 (t, J = 7.2 Hz, 1.75 H, CH3)]; 
13C NMR (75 MHz, CDCl3) δ 200.3, 199.6, 

144.6, 144.5, 130.34, 130.27, 128.5, 126.5, 125.5, 125.0, 124.7, 100.1, 99.9, 35.3, 

35.1, 31.0, 30.5, 30.1, 29.9, 28.1, 27.6, 22.1, 22.0, 13.7, 13.6; IR (neat) ν (cm-1) 3059, 

2962, 2930, 2870, 1948, 1578, 1475, 1462, 1444, 1391, 1363, 1236, 1085, 1048; MS 

(70 eV, EI) m/z (%) 277 (M++1, 1.79), 276 (M+, 9.70), 163 (100); Anal. Cacld. for 

C17H24OS: C, 73.86, H, 8.75; Found: C, 73.86, H, 8.89. 

 

The Reaction of 1,2-Allenylic Sulfoxide 1a Affording 

E-4-Iodo-5-phenylthio-4-nonen-3-ol (E-2a)  wmy-4-40 

n-C4H9

PhOS H

Et
+ I2 + BnSH

MeOH

40 oC, 30 min
1.5 equiv 1.0 equiv

PhS

n-C4H9 I

OH
Et

E-2a
87%

1a
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A solution of 1a (74.9 mg, 0.3 mmol) in MeOH (4 mL) was treated with I2 (115.2 

mg, 0.45 mmol) for 5 min at 40 oC followed by the addition of a solution of BnSH 

(37.6 mg, 0.3 mmol) in MeOH (2 mL) with stirring. After being stirred at for 30 min, 

the mixture was quenched with 6 mL of water followed by the addition of a saturated 

aqueous solution of Na2S2O3 at 40 oC. The mixture was extracted with ether (20 mL × 

3) and dried over anhydrous Na2SO4. Filtration, evaporation, and column 

chromatography on silica gel (petroleum ether/ethyl acetate = 30/1) afforded E-2a 

(99.1 mg, 87%): Oil; 1H NMR (300 MHz, CDCl3) δ 7.34-7.20 (m, 5 H, ArH), 4.55 (q, 

J = 6.9 Hz, 1 H, CH), 2.58-2.44 (m, 1 H, one protone in CH2), 2.36-2.23 (m, 1 H, one 

protone in CH2), 2.01 (d, J = 6.9 Hz, 1 H, OH), 1.76-1.42 (m, 4 H, 2 × CH2), 

1.34-1.19 (m, 2 H, CH2), 0.93-0.81 (m, 6 H, 2 × CH3); 
13C NMR (75 MHz, CDCl3) δ 

137.7, 134.3, 130.4, 129.0, 127.1, 120.1, 74.2, 41.4, 31.0, 29.9, 22.2, 13.8, 9.5; IR 

(neat) ν (cm-1) 3399, 3072, 3058, 2959, 2929, 2872, 2858, 1582, 1477, 1460, 1439, 

1379, 1327, 1099, 1058, 1023; MS (70 eV, EI) m/z (%) 376 (M+, 11.09), 139 (100); 

HRMS (EI) Cacld for C15H21OSI (M+): 376.0358; Found: 376.0361. 

 

Preparation of Z-1-Iodo-1-alkenyl Ketones Z-3a-Z-3f 

1. (Z)-4-Iodonon-3-en-5-one (Z-3a)  wmy-3-83 

n-Bu

PhOS H

Et
+ I2 + BnSH

CHCl3:EtOH = 50:1

40 oC, 15 min

3.5 equiv Et

H

I

n-Bu
O

82%

1.0 equiv
Z-3a1a
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A solution of 1a (74.8 mg, 0.3 mmol), CHCl3 (1 mL), and EtOH (30 µL) was 

treated with I2 (267.2 mg, 1.05 mmol) for 5 min at 40 oC followed by the addition of a 

solution of BnSH in CHCl3 (0.6 M, 0.5 mL) with stirring. After being stirred for 15 

min at 40 oC, the mixture was quenched with 6 mL of water followed by the addition 

of a saturated aqueous solution of Na2S2O3. The mixture was extracted with Et2O (20 

mL × 3), washed with brine, and dried over anhydrous Na2SO4. Filtration, 

evaporation, and column chromatography on silica gel (petroleum ether ~ petroleum 

ether/ether = 300/1) afforded Z-3a (66.1 mg, 82%): Oil; 1H NMR (300 MHz, CDCl3) 

δ 6.99 (t, J = 6.9 Hz, 1 H, =CH), 2.83 (t, J = 7.4 Hz, 2 H, COCH2), 2.49-2.37 (m, 2 H, 

CH2), 1.69-1.56 (m, 2 H, CH2), 1.44-1.23 (m, 2 H, CH2), 1.14 (t, J = 7.5 Hz, 3 H, 

CH3), 0.92 (t, J = 7.4 Hz, 3 H, CH3); 
13C NMR (75 MHz, CDCl3) δ 194.9, 152.9, 

111.9, 37.4, 31.4, 27.0, 22.2, 13.8, 11.9; IR (neat) ν (cm-1) 2960, 2929, 2872, 1682, 

1604, 1461, 1379, 1290, 1248, 1170, 1121, 1085; MS (70 eV, EI) m/z (%) 266 (M+, 

1.19), 237 (100); HRMS (EI) Cacld for C9H15OI (M+): 266.0168; Found: 266.0167. 

A large scale reaction:  

PhOS

n-Bu Et

H

I Et

Hn-Bu
O

+ BnSH + I2
CHCl3:EtOH = 50:1

40 oC, (5+25) min
3.5 equiv

6.1528 g, 77%
7.4418 g (30 mmol)

1a Z-3a
1.0 equiv

 

A solution of 1a (7.4418 g, 30 mmol), CHCl3 (100 mL), and EtOH (3 mL) was 

treated with I2 (26.6772 g, 105 mmol) for 5 min at 40 oC, then a solution of BnSH (3.5 

mL, d = 1.06 g/mL, 3.71 g, 30 mmol ) in CHCl3 (50 mL) was added within 5 min. 
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After being stirred for 25 min at 40 oC, the mixture was quenched with 10 mL of 

water followed by the addition of a saturated aqueous solution of Na2S2O3. The 

mixture was extracted with Et2O (20 mL × 3), washed with brine, and dried over 

anhydrous Na2SO4. Filtration, evaporation, and column chromatography on silica gel 

(petroleum ether ~ petroleum ether/ether = 300/1) afforded Z-3a (6.1528 g, 77%). 

 

The following compounds were prepared according to this procedure. 

 

2. (Z)-3-Iodo-1-phenyloct-2-en-4-one (Z-3b)  wmy-3-170 

1.0 equiv
Z-3b

PhOS

n-Bu

H

+ I2 + BnSH
CHCl3:EtOH = 50:1

40 oC, 30 min
I

O

n-Bu

H

65%

3.5 equiv1b

 

The reaction of 1b (93.1 mg, 0.3 mmol), 30 μL of EtOH, 1 mL of CHCl3, I2 

(266.6 mg, 1.05 mmol), and BnSH in CHCl3 (0.6 M, 0.5 mL) at 40 oC with stirring 

for 30 min afforded Z-3b (63.8 mg, 65%) (eluent: petroleum ether ~ petroleum 

ether/ether = 300/1 ~ petroleum ether/ether = 100/1): Oil; 1H NMR (300 MHz, 

CDCl3) δ 7.40-7.21 (m, 5 H, ArH), 7.11 (t, J = 6.9 Hz, 1 H, =CH), 3.77 (d, J = 6.6 Hz, 

2 H, CH2Ar), 2.80 (t, J = 7.5 Hz, 2 H, COCH2), 1.68-1.55 (m, 2 H, CH2), 1.42-1.23 

(m, 2 H, CH2), 0.90 (t, J = 7.5 Hz, 3 H, CH3); 
13C NMR (75 MHz, CDCl3) δ 194.9, 

149.7, 137.1, 128.8, 128.6, 126.9, 113.1, 44.2, 37.5, 26.9, 22.2, 13.8; IR (neat) ν 
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(cm-1) 3063, 3027, 2957, 2926, 2867, 1682, 1598, 1495, 1453, 1251, 1145, 1100; MS 

(70 eV, EI) m/z (%) 328 (M+, 20.68), 57 (100); HRMS (EI) Cacld for C14H17OI (M+): 

328.0324; Found: 328.0329. 

 

 3. (Z)-4-Iodo-2-methylnon-3-en-5-one (Z-3c)  wmy-4-7 

Z-3c

PhOS

n-Bu

H
+ I2 + BnSH

CHCl3:EtOH = 50:1

40 oC, 20 min
I

O

n-Bu

H

3.5 equiv 1.0 equiv1c

83%, 99.3% purity  

The reaction of 1c (79.1 mg, 0.3 mmol), 30 μL of EtOH, 1 mL of CHCl3, I2 

(267.4 mg, 1.05 mmol), and BnSH in CHCl3 (0.6 M, 0.5 mL) at 40 oC with stirring 

for 20 min afforded Z-3c (70.6 mg, 83%, 99.3% purity) (eluent: petroleum ether ~ 

petroleum ether/ether = 300/1): Oil; 1H NMR (300 MHz, CDCl3) δ 6.74 (d, J = 8.4 Hz, 

1 H, =CH), 2.92-2.77 (m, 3 H, COCH2 + CH), 1.77-1.56 (m, 2 H, CH2), 1.44-1.23 (m, 

2 H, CH2), 1.12 (d, J = 6.6 Hz, 6 H, 2 × CH3), 0.92 (t, J = 7.5 Hz, 3 H, CH3); 
13C 

NMR (75 MHz, CDCl3) δ 195.1, 157.1, 109.6, 37.5, 37.3, 27.0, 22.2, 20.7, 13.8; IR 

(neat) ν (cm-1) 2960, 2931, 2870, 1682, 1602, 1465, 1412, 1382, 1363, 1329, 1267, 

1166, 1128, 1086; MS (70 eV, EI) m/z (%) 280 (M+, 0.76), 237 (100); HRMS (EI) 

Cacld for C10H17OI (M+): 280.0324; Found: 280.0317. 

 

4. (Z)-1-Cyclohexyl-2-iodohept-1-en-3-one (Z-3d)  wmy-4-9 

Electronic Supplementary Material (ESI) for Chemical Science
This journal is © The Royal Society of Chemistry 2012



- S20 - 

Z-3d

PhOS

n-Bu

H

+ I2 + BnSH
CHCl3:EtOH = 50:1

40 oC, 30 min
I

O

n-Bu

H

3.5 equiv 1.0 equiv1d

65%, 96.8% purity  

The reaction of 1d (90.4 mg, 0.3 mmol), 30 μL of EtOH, 1 mL of CHCl3, I2 

(267.3 mg, 1.05 mmol), and BnSH in CHCl3 (0.6 M, 0.5 mL) at 40 oC with stirring 

for 30 min afforded Z-3d (62.0 mg, 65%, 96.8% purity) (eluent: petroleum ether ~ 

petroleum ether/ether = 300/1): Oil; 1H NMR (300 MHz, CDCl3) δ 6.75 (d, J = 8.7 Hz, 

1 H, =CH), 2.80 (t, J = 7.5 Hz, 2 H, COCH2), 2.60-2.50 (m, 1 H, CH), 1.87-1.52 (m, 7 

H), 1.50-1.13 (m, 7 H), 0.92 (t, J = 7.2 Hz, 3 H, CH3); 
13C NMR (75 MHz, CDCl3) δ 

195.2, 155.7, 109.9, 46.7, 37.5, 30.7, 27.1, 25.7, 25.2, 22.3, 13.8; IR (neat) ν (cm-1) 

2959, 2927, 2852, 1682, 1601, 1448, 1315, 1278, 1259, 1224, 1169, 1129, 1088; MS 

(70 eV, EI) m/z (%) 321 (M++1, 44.69), 320 (M+, 6.73), 95 (100); HRMS (EI) Cacld 

for C13H21OI (M+): 320.0637; Found: 320.0631. 

 

5. (Z)-4-Iododec-4-en-3-one (Z-3e)  wmy-4-156 

Z-3e

PhOS

Et C5H11-n

H
+ I2 + BnSH

CHCl3:EtOH = 50:1

40 oC, 60 min
I

O

Et

H

C5H11-n

3.5 equiv 1.0 equiv
1e

73%  

The reaction of 1e (79.2 mg, 0.3 mmol), 30 μL of EtOH, 1 mL of CHCl3, I2 

(267.7 mg, 1.05 mmol), and BnSH in CHCl3 (0.6 M, 0.5 mL) at 40 oC with stirring 

for 60 min afforded Z-3e (61.7 mg, 73%) (eluent: petroleum ether ~ petroleum 

ether/ether = 300/1): Oil; 1H NMR (300 MHz, CDCl3) δ 7.03 (t, J = 6.8 Hz, 1 H, 
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=CH), 2.86 (q, J = 7.2 Hz, 2 H, COCH2), 2.42 (q, J = 7.4 Hz, 2 H, CH2), 1.64-1.44 (m, 

2 H, CH2), 1.44-1.24 (m, 4 H, 2 × CH2), 1.16 (t, J = 7.4 Hz, 3 H, CH3), 0.92 (t, J = 6.9 

Hz, 3 H, CH3); 
13C NMR (75 MHz, CDCl3) δ 195.3, 151.9, 112.0, 37.9, 31.4, 31.1, 

27.3, 22.4, 13.9, 9.0; IR (neat) ν (cm-1) 2953, 2929, 2858, 1688, 1603, 1458, 1373, 

1166, 1119, 1061; MS (70 eV, EI) m/z (%) 281 (M++1, 3.34), 280 (M+, 27.12), 57 

(100); HRMS (EI) Cacld for C10H17OI (M+): 280.0324; Found: 280.0325. 

 

6. (Z)-3-Iodo-6-phenylhex-3-en-2-one (Z-3f)  wmy-4-159 

Z-3f

PhOS
CH3

H

+ I2 + BnSH
CHCl3:EtOH = 50:1

40 oC, 60 min
I

O

H3C

H

3.5 equiv 1.0 equiv
1f

68%

   The reaction of 1f (85.2 mg, 0.3 mmol), 30 μL of EtOH, 1 mL of CHCl3, I2 (267.4 

mg, 1.05 mmol), and BnSH in CHCl3 (0.6 M, 0.5 mL) at 40 oC with stirring for 60 

min afforded Z-3f (61.9 mg, 68%) (eluent: petroleum ether ~ petroleum ether/ether = 

100/1 ~ petroleum ether/ether = 50/1): Oil; 1H NMR (300 MHz, CDCl3) δ 7.37-7.28 

(m, 2 H, ArH), 7.27-7.19 (m, 3 H, ArH), 7.03 (t, J = 6.8 Hz, 1 H, =CH), 2.90-2.82 (m, 

2 H, COCH2), 2.80-2.69 (m, 2 H, CH2), 2.46 (s, 3 H, CH3); 
13C NMR (75 MHz, 

CDCl3) δ 192.4, 152.0, 140.1, 128.5, 128.2, 126.4, 113.1, 39.4, 33.5, 25.2; IR (neat) ν 

(cm-1) 3061, 3026, 2924, 2858, 1682, 1603, 1496, 1454, 1428, 1356, 1299, 1228, 

1168, 1087, 1030; MS (70 eV, EI) m/z (%) 301 (M++1, 1.03), 300 (M+, 8.51), 91 (100); 

HRMS (EI) Cacld for C12H13OI (M+): 300.0011; Found: 300.0013. 
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Preparation of 2-Iodo-2-enals with the Same Substituents at the 3-Position 3h-3k 

1. 2-Cyclohexylidene-2-iodoacetaldehyde (3h)32 

PhOS

H
+ I2 + BnSH

CHCl3:EtOH = 50:1

-10 oC, 30 min
I

O

H

3.5 equiv 1.0 equiv
3h1h

67%  

The reaction of 1h (69.4 mg, 0.3 mmol), 30 μL of EtOH, 1 mL of CHCl3, I2 

(267.3 mg, 1.05 mmol), and BnSH in CHCl3 (0.6 M, 0.5 mL) at -10 oC with stirring 

for 30 min afforded 3h (49.9 mg, 67%) (eluent: petroleum ether ~ petroleum 

ether/ether = 300/1 ~petroleum ether/ether = 80/1): Oil; 1H NMR (300 MHz, CDCl3) 

δ 9.17 (d, J = 0.9 Hz, 1 H, CHO), 2.98 (t, J = 5.1 Hz, 2 H, =CCH2), 2.74 (t, J = 5.7 Hz, 

2 H, =CCH2), 1.68-1.59 (m, 6 H, 3 × CH2); 
13C NMR (75 MHz, CDCl3) δ 183.8, 

171.8, 105.5, 44.5, 33.6, 28.7, 27.8, 26.1; IR (neat) ν (cm-1) 2931, 2855, 1678, 1577, 

1445, 1388, 1348, 1314, 1268, 1235, 1222, 1133, 1109, 1091, 1058; MS (70 eV, EI) 

m/z (%) 250 (M+, 100). 

 

2. 3-Ethyl-2-iodopent-2-enal (3i)  wmy-3-186 

PhOS

H
+ I2 + BnSH

CHCl3:EtOH = 50:1

0 oC, 30 min
I

O

H

Et

Et

3.5 equiv
Et

Et

1.0 equiv
3i1i

67%  

The reaction of 1i (66.6 mg, 0.3 mmol), 30 μL of EtOH, 1 mL of CHCl3, I2 (267.1 

mg, 1.05 mmol), and BnSH in CHCl3 (0.6 M, 0.5 mL) at 0 oC with stirring for 30 min 

afforded 3i (48.2 mg, 67%) (eluent: petroleum ether ~ petroleum ether/ether = 300/1 
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~petroleum ether/ether = 100/1): Oil; 1H NMR (300 MHz, CDCl3) δ 9.07 (s, 1 H, 

CHO), 2.84 (q, J = 7.6 Hz, 2 H, =CCH2), 2.59 (q, J = 7.6 Hz, 2 H, =CCH2), 1.21 (t, J 

= 7.7 Hz, 3 H, CH3), 1.14 (t, J = 7.7 Hz, 3 H, CH3); 
13C NMR (75 MHz, CDCl3) δ 

184.6, 174.8, 106.4, 37.8, 27.0, 14.6, 11.3; IR (neat) ν (cm-1) 2972, 2932, 2872, 1684, 

1578, 1460, 1379, 1205, 1122, 1084, 1063; MS (70 eV, EI) m/z (%) 238 (M+, 100); 

HRMS (EI) Cacld for C7H11OI (M+): 237.9855; Found: 237.9850. 

 

3. 3-Butyl-2-iodohept-2-enal (3j)  wmy-3-191 

PhOS

H
+ I2 + BnSH

CHCl3:EtOH = 50:1

0 oC, 45 min
I

O

H

C4H9-n

C4H9-n

3.5 equiv
C4H9-n

C4H9-n

1.0 equiv
3j1j

75%  

The reaction of 1j (82.3 mg, 0.3 mmol), 30 μL of EtOH, 1 mL of CHCl3, I2 (267.4 

mg, 1.05 mmol), and BnSH in CHCl3 (0.6 M, 0.5 mL) at 0 oC with stirring for 45 min 

afforded 3j (66.1 mg, 75%) (eluent: petroleum ether ~ petroleum ether/ether = 300/1 

~petroleum ether/ether = 200/1): Oil; 1H NMR (300 MHz, CDCl3) δ 9.05 (s, 1 H, 

CHO), 2.80 (t, J = 7.8 Hz, 2 H, =CCH2), 2.55 (t, J = 7.7 Hz, 2 H, =CCH2), 1.62-1.33 

(m, 8 H, 4 × CH2), 1.02-0.88 (m, 6 H, 2 × CH3); 
13C NMR (75 MHz, CDCl3) δ 184.6, 

172.9, 107.2, 44.7, 34.1, 32.3, 29.3, 22.9, 22.5, 13.8, 13.7; IR (neat) ν (cm-1) 2958, 

2930, 2861, 2721, 1683, 1578, 1465, 1381, 1078; MS (70 eV, EI) m/z (%) 294 (M+, 

45.99), 55 (100); HRMS (EI) Cacld for C11H19OI (M+): 294.0481; Found: 294.0488. 

 

4. 2-Cyclohexylidene-2-iodoacetaldehyde (3h)  wmy-4-71 
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S

H
+ I2 + BnSH

CHCl3:EtOH = 50:1

-10 oC, 60 min
I

O

H

3.5 equiv 1.0 equiv
3h1k

63%

O
Br

 

The reaction of 1k (93.4 mg, 0.3 mmol), 30 μL of EtOH, 1 mL of CHCl3, I2 

(266.8 mg, 1.05 mmol), and BnSH in CHCl3 (0.6 M, 0.5 mL) at -10 oC with stirring 

for 60 min afforded 3h (47.6 mg, 63%) (eluent: petroleum ether ~ petroleum 

ether/ether = 300/1 ~petroleum ether/ether = 80/1): Oil; 1H NMR (300 MHz, CDCl3) 

δ 9.10 (s, 1 H, CHO), 2.91 (t, J = 5.4 Hz, 2 H, =CCH2), 2.67 (t, J = 6.0 Hz, 2 H, 

=CCH2), 1.74-1.55 (m, 6 H, 3 × CH2); 
13C NMR (75 MHz, CDCl3) δ 183.8, 171.8, 

105.5, 44.5, 33.6, 28.7, 27.8, 26.1. 

 

Preparation of Z-2-Iodo-2-enals Z-3l-Z-3o 

1. (Z)-2-Iodo-5-phenylpent-2-enal (Z-3l)  wmy-3-173 

PhOS
H

H

+ I2 + BnSH
CHCl3:EtOH = 50:1

15 oC, 60 min
H

H

I

O

91%

3.5 equiv
Z-3l

1l

1.0 equiv

 

The reaction of 1l (80.9 mg, 0.3 mmol), 30 μL of EtOH, 1 mL of CHCl3, I2 (266.3 

mg, 1.05 mmol), and BnSH in CHCl3 (0.6 M, 0.5 mL) at 15 oC with stirring for 60 

min afforded Z-3l (78.3 mg, 91%) (eluent: petroleum ether ~ petroleum ether/ether = 

300/1 ~ petroleum ether/ether = 100/1): Oil; 1H NMR (300 MHz, CDCl3) δ 8.56 (s, 1 

H, CHO), 7.38-7.10 (m, 6 H, ArH + =CH), 2.92-2.76 (m, 4 H, 2 × CH2); 
13C NMR 

(75 MHz, CDCl3) δ 187.5, 160.9, 139.6, 128.4, 128.1, 126.2, 112.2, 37.7, 33.0; IR 
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(neat) ν (cm-1) 3081, 3063, 3026, 2924, 2846, 2816, 2724, 1694, 1604, 1496, 1454, 

1188, 1113, 1075; MS (70 eV, EI) m/z (%) 286 (M+, 2.95), 91 (100); HRMS (EI) 

Cacld for C11H11OI (M+): 285.9855; Found: 285.9852. 

 

A large scale reaction: 

3.5 equiv 1.0 equiv

PhOS

H CH2CH2Ph

H
+ I2 + BnSH

CHCl3:EtOH = 50:1

15 oC, (5+55) min

I

H

CH2CH2Ph

H
O

4.7854 g, 85%
5.3621 g (20 mmol)

1l
Z-3l

 

A solution of 1l (5.3621 g, 20 mmol), CHCl3 (70 mL), and EtOH (2 mL) was 

treated with I2 (17.7872 g, 70 mmol) for 5 min at 15 oC. Then a solution of BnSH 

(2.35 mL, d = 1.06 g/mL, 2.491 g, 20 mmol ) in CHCl3 (30 mL) was added within 5 

min. After being stirred for 55 min at 15 oC, the mixture was quenched with 20 mL of 

water followed by the addition of a saturated aqueous solution of Na2S2O3. The 

mixture was extracted with Et2O (50 mL × 3), washed with brine, and dried over 

anhydrous Na2SO4. Filtration, evaporation, and column chromatography on silica gel 

(petroleum ether ~ petroleum ether/ether = 300/1 ~ petroleum ether/ether = 100/1) 

afforded Z-3l (4.7854 g, 84%). 

 

2. (Z)-2-Iodooct-2-enal (Z-3m)  wmy-3-172 

PhOS

H C5H11-n

H
+ I2 + BnSH

CHCl3:EtOH = 50:1

15 oC, 30 min

H H

C5H11-nI

O

83%

3.5 equiv Z-3m1m 1.0 equiv
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The reaction of 1m (70.6 mg, 0.3 mmol), 30 μL of EtOH, 1 mL of CHCl3, I2 

(267.7 mg, 1.05 mmol), and BnSH in CHCl3 (0.6 M, 0.5 mL) at 15 oC with stirring 

for 30 min afforded Z-3m (63.4 mg, 83%) (eluent: petroleum ether ~ petroleum 

ether/ether = 300/1 ~ petroleum ether/ether = 100/1): Oil; 1H NMR (300 MHz, CDCl3) 

δ 8.68 (s, 1 H, CHO), 7.21 (t, J = 7.1 Hz, 1 H, =CH), 2.55 (q, J = 7.3 Hz, 2 H, CH2), 

1.63-1.50 (m, 2 H, CH2), 1.49-1.31 (m, 4 H, 2 × CH2), 0.92 (t, J = 6.8 Hz, 3 H, CH3); 

13C NMR (75 MHz, CDCl3) δ 187.9, 162.7, 111.7, 36.5, 31.3, 27.1, 22.3, 13.8; IR 

(neat) ν (cm-1) 2956, 2927, 2858, 2810, 2726, 1695, 1606, 1465, 1380, 1199, 1141, 

1082; MS (70 eV, EI) m/z (%) 252 (M+, 12.81), 41 (100); HRMS (EI) Cacld for 

C8H13OI (M+): 252.0011; Found: 252.0014. 

 

3. (Z)-2-Iododec-2-enal (Z-3n)  wmy-3-176 

PhOS

H C7H15-n

H
+ I2 + BnSH

CHCl3:EtOH = 50:1

15 oC, 45 min

H H

C7H15-nI

O

78%
3.5 equiv

1n 1.0 equiv Z-3n

 

The reaction of 1n (78.9 mg, 0.3 mmol), 30 μL of EtOH, 1 mL of CHCl3, I2 

(266.5 mg, 1.05 mmol), and BnSH in CHCl3 (0.6 M, 0.5 mL) at 15 oC with stirring 

for 45 min afforded Z-3n (65.7 mg, 78%) (eluent: petroleum ether ~ petroleum 

ether/ether = 300/1 ~ petroleum ether/ether = 100/1): Oil; 1H NMR (300 MHz, CDCl3) 

δ 8.68 (s, 1 H, CHO), 7.20 (t, J = 6.9 Hz, 1 H, =CH), 2.55 (q, J = 7.3 Hz, 2 H, CH2), 

1.65-1.50 (m, 2 H, CH2), 1.46-1.17 (m, 8 H, 4 × CH2), 0.89 (t, J = 6.8 Hz, 3 H, CH3); 

13C NMR (75 MHz, CDCl3) δ 187.9, 162.7, 111.7, 36.5, 31.6, 29.2, 28.9, 27.4, 22.5, 

14.0; IR (neat) ν (cm-1) 2926, 2856, 2806, 2726, 1698, 1605, 1465, 1379, 1185, 1140, 
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1086; MS (70 eV, EI) m/z (%) 280 (M+, 1.76), 55 (100); HRMS (EI) Cacld for 

C10H17OI (M+): 280.0324; Found: 280.0324. 

 

4. (Z)-2-Iodo-4-phenylbut-2-enal (Z-3o)  wmy-4-50 

PhOS

H

H
+ I2 + BnSH

CHCl3:EtOH = 50:1

20 oC, 30 min H

H

I

O

37%

3.5 equiv Z-3o1o 1.0 equiv

 

 

The reaction of 1o (76.6 mg, 0.3 mmol), 30 μL of EtOH, 1 mL of CHCl3, I2 

(267.4 mg, 1.05 mmol), and BnSH in CHCl3 (0.6 M, 0.5 mL) at 20 oC with stirring 

for 30 min afforded Z-3o (30.5 mg, 37%) (eluent: petroleum ether ~ petroleum 

ether/ether = 300/1 ~petroleum ether/ether = 80/1): Oil; 1H NMR (300 MHz, CDCl3) 

δ 8.62 (s, 1 H, CHO), 7.42-7.20 (m, 6 H, ArH + =CH), 3.82 (d, J = 7.2 Hz, 2 H, 

CH2Ar); 13C NMR (75 MHz, CDCl3) δ 187.9, 160.2, 136.4, 129.0, 128.7, 127.2, 112.1, 

42.7; IR (neat) ν (cm-1) 3027, 2922, 2820, 1695, 1599, 1494, 1453, 1113, 1072; MS 

(70 eV, EI) m/z (%) 272 (M+, 33.00), 115 (100); HRMS (EI) Cacld for C10H9OI (M+): 

271.9698; Found: 271.9692. 

 

Preparation of E-2-iodo-3-phenyl-2-enals E-3p- E-3q 

1. (E)-2-Iodo-3-phenylbut-2-enal (E-3p)  wmy-4-68 
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3.5 equiv 1.0 equiv

PhOS

H CH3

+ I2 + BnSH
CHCl3:EtOH = 50:1

-15 oC, 60 min
I CH3

H
O

1p E -3p

72% (E/ Z  96/4)  

The reaction of 1p (76.7 mg, 0.3 mmol), 30 μL of EtOH, 1 mL of CHCl3, I2 

(267.6 mg, 1.05 mmol), and BnSH in CHCl3 (0.6 M, 0.5 mL) at -15 oC stirred for 60 

min afforded the crude product (The E/Z ratio of the product is 96/4 as determined by 

1H NMR analysis with CH2Br2 as the internal standard.). Purification (eluent: 

petroleum ether ~ petroleum ether/ether = 300/1 ~petroleum ether/ether = 100/1) 

afforded E-3p (58.9 mg, 72%, E/Z ≥ 98/2, if any): Oil; 1H NMR (300 MHz, CDCl3) δ 

8.46 (s, 1 H, CHO), 7.48-7.39 (m, 3 H, ArH), 7.30-7.21 (m, 2 H, ArH), 2.63 (s, 3 H, 

CH3); 
13C NMR (75 MHz, CDCl3) δ 186.9, 167.3, 139.2, 129.3, 128.6, 128.2, 110.3, 

33.6; IR (neat) ν (cm-1) 3054, 3021, 2923, 2847, 2718, 1674, 1578, 1560, 1489, 1442, 

1375, 1123, 1025; MS (70 eV, EI) m/z (%) 272 (M+, 50.38), 115 (100); Anal. Calcd. 

for C10H9OI: C, 44.14, H, 3.33; Found: C, 44.17, H, 3.44.  

 

2. (E)-2-Iodo-3-phenylpent-2-enal (E-3q)  Wmy-4-113 

3.5 equiv 1.0 equiv

PhOS

H Et

+ I2 + BnSH
CHCl3:EtOH = 50:1

-10 oC, 45 min
I Et

H
O

1q E -3q
26% (E/Z = 96/4)  

The reaction of 1q (80.7 mg, 0.3 mmol), 30 μL of EtOH, 1 mL of CHCl3, I2 

(267.5 mg, 1.05 mmol), and BnSH in CHCl3 (0.6 M, 0.5 mL) at -10 oC stirred for 45 

min afforded the crude product (The E/Z ratio of the product is 96/4 as determined by 
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1H NMR analysis with CH2Br2 as the internal standard.). Purification (eluent: 

petroleum ether ~ petroleum ether/ether = 300/1 ~ petroleum ether/ether = 100/1) 

afforded only E-3q (22.8 mg, 26%): Oil; 1H NMR (300 MHz, CDCl3) δ 8.40 (s, 1 H, 

CHO), 7.48-7.33 (m, 3 H, ArH), 7.25-7.14 (m, 2 H, ArH), 2.94 (q, J = 7.5 Hz, 2 H, 

CH2), 1.05 (t, J = 7.5 Hz, 3 H, CH3); 
13C NMR (75 MHz, CDCl3) δ 187.3, 172.3, 

138.1, 129.2, 128.55, 128.49, 109.4, 39.5, 11.3; IR (neat) ν (cm-1) 3051, 2973, 2932, 

2849, 2724, 1679, 1575, 1561, 1442, 1377, 1284, 1128, 1068; MS (70 eV, EI) m/z 

(%) 286 (M+, 100); HRMS (EI) Cacld for C11H11OI (M+): 285.9855; Found: 

285.9856.  

 

The reaction of 3 with 2,4- dinitrophenylhydrazine affording 4 

1. (E)-1-(2,4-Dinitrophenyl)-2-((Z)-4-iodonon-3-en-5-ylidene)hydrazine (4a) 

wmy-4-61 

I

H

Et

n-Bu
O

Z-3a

NO2

NHNH2

O2N

I

HEt

n-Bu

N

H
N

NO2

NO2

4a

+
H2SO4

H2O/EtOH
rt, 5 min + 5 h

71%  

To a solution of 2,4-dinitrophenylhydrazine (198.4 mg, 1.0 mmol), H2SO4 (1.5 

mL, 98%), EtOH (15 mL), and H2O (45 mL) was added a solution of Z-3a (291.8 mg, 

1.1 mmol) in EtOH (5 mL) dropwise within 5 min. After being stirred for 5 hours at 

room temperature, the mixture was extracted with EtOAc (50 mL × 3), washed with 

brine, and dried over anhydrous Na2SO4. Filtration, evaporation, and column 
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chromatography on silica gel (petroleum ether/ethyl acetate = 50/1) afforded 4a 

(318.4 mg, 71%) as solid: mp 113.1-114.0 °C (EtOAc/n-hexane); 1H NMR (300 MHz, 

CDCl3) δ 11.38 (s, 1 H, NH), 9.14 (d, J = 2.7 Hz, 1 H, ArH), 8.42-8.34 (dd, J1 = 9.5 

Hz , J2 = 2.5 Hz, 1 H, ArH), 8.16 (d, J = 9.6 Hz, 1 H, ArH), 6.37 (t, J = 6.8 Hz, 1 H, 

=CH), 2.72 (t, J = 7.8 Hz, 2 H, CH2), 2.57-2.43 (m, 2 H, CH2), 1.67-1.44 (m, 4 H, 2 × 

CH2), 1.15 (t, J = 7.5 Hz, 3 H, CH3), 1.01 (t, J = 7.1 Hz, 3 H, CH3); 
13C NMR (75 

MHz, CDCl3) δ 154.1, 145.5, 145.0, 138.5, 130.2, 129.8, 123.3, 117.6, 106.8, 31.7, 

28.0, 27.2, 22.9, 13.7, 12.6; IR (KBr) ν (cm-1) 3312, 3106, 2963, 2932, 2872, 1617, 

1593, 1503, 1422, 1335, 1311, 1257, 1221, 1135, 1110; MS (70 eV, EI) m/z (%) 446 

(M+, 12.42), 41 (100); Anal. Calcd. for C15H19IN4O4: C, 40.37, H, 4.29, N, 12.56; 

Found: C, 40.58, H, 4.29, N, 12.53. 

 

2. (E)-1-(2,4-Dinitrophenyl)-2-((Z)-2-iodo-5-phenylpent-2-enylidene)hydrazine 

(4l)  wmy-3-195 

I

H
H

O

Z-3l

NO2

NHNH2

O2N

I

H

N

H
N

NO2

NO2

4l

+
H2SO4

H2O/EtOH
rt, 2 min + 3 h

81%

 

To a solution of 2,4-dinitrophenylhydrazine (199.1 mg, 1.0 mmol), H2SO4 (1.5 

mL, 98%), EtOH (15 mL), and H2O (45 mL) was added a solution of Z-3l (314.8 mg, 

1.1 mmol) in EtOH (5 mL) dropwise within 3 min. After being stirred for 3 hours at 

room temperature, the mixture was extracted with EtOAc (50 mL × 3), washed with 
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brine, and dried over anhydrous Na2SO4. Filtration, evaporation, and column 

chromatography on silica gel (petroleum ether/ethyl acetate = 5/1) afforded 4l (379.1 

mg, 81%) as solid: mp 193.9-194.2 °C (EtOAc/n-hexane); 1H NMR (300 MHz, 

CDCl3) δ 11.27 (s, 1 H, NH), 9.13 (d, J = 2.4 Hz, 1 H, ArH), 8.42-8.33 (dd, J1 = 9.0 

Hz, J2 = 2.6 Hz, 1 H, ArH), 8.06 (d, J = 9.3 Hz, 1 H, ArH), 7.39 (s, 1 H, =CH), 

7.37-7.28 (m, 2 H, ArH), 7.26-7.18 (m, 3 H, ArH), 6.52-6.45 (m, 1 H, =CH), 

2.93-2.75 (m, 4 H, 2 × CH2); 
13C NMR (75 MHz, CDCl3) δ 149.0, 147.5, 144.9, 140.3, 

138.6, 130.2, 129.6, 128.6, 128.4, 126.4, 123.3, 117.4, 101.8, 38.1, 34.0; IR (KBr) ν 

(cm-1) 3414, 3303, 3090, 3022, 2930, 2858, 1616, 1585, 1515, 1504, 1421, 1332, 

1314, 1139, 1091, 1077; MS (70 eV, EI) m/z (%) 466 (M+, 4.17), 91 (100); Anal. 

Calcd. for C17H15IN4O4: C, 43.79, H, 3.24, N, 12.02; Found: C, 43.90, H, 3.13, N, 

11.88. 

 

The Synthetic Application of the Z-3a Affording 5-6 

1. (E)-4-Phenylnon-3-en-5-one (5)   Wmy-4-30 

I

H

Et

n-C4H9

O

Z-3a

+ PhB(OH)2
Pd(OAc)2 (5 mol%)

Na2CO3 (3 equiv)
H2O/DME (1:1)

rt, 13 h

H

Et

n-C4H9

O

5
84%

1.1 equiv

 

To a solution of Z-3a (79.9 mg, 0.3 mmol) in 1,2-dimethoxyethane (1.5 mL) were 

added Na2CO3 (95.8 mg, 0.9 mmol), H2O (1.5 mL), phenyl boronic acid (40.4 mg, 
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0.33 mmol), and Pd(OAc)2 (3.5 mg, 0.016 mmol) sequentially. The mixture was 

stirring at room temperature under nitrogen for 13 h. After the reaction complete, 10 

mL of ethyl ether was added. Filtration and evaporation, then column chromatography 

on silia gel (eluent: petroleum ether/ethyl ether = 100:1) gave 5 (54.8 mg, 84%): Oil; 

1H NMR (300 MHz, CDCl3) δ 7.42-7.26 (m, 3 H, ArH), 7.14-7.06 (m, 2 H, ArH), 

6.84 (t, J = 7.5 Hz, 1 H, =CH), 2.54 (t, J = 7.5 Hz, 2 H, CH2), 2.13-1.98 (m, 2 H, CH2), 

1.63-1.50 (m, 2 H, CH2), 1.37-1.20 (m, 2 H, CH2), 1.01 (t, J = 7.5 Hz, 3 H, CH3), 0.87 

(t, J = 7.4 Hz, 3 H, CH3); 
13C NMR (75 MHz, CDCl3) δ 201.3, 144.1, 142.2, 136.3, 

129.5, 128.2, 127.3, 39.2, 26.6, 22.9, 22.3, 13.9, 13.3; IR (neat) ν (cm-1) 3051, 3024, 

2960, 2933, 2873, 1690, 1619, 1597, 1494, 1459, 1442, 1378, 1266, 1143, 1072, 

1029; MS (70 eV, EI) m/z (%) 216 (M+, 6.03), 131 (100); HRMS (EI) Cacld for 

C15H20O (M+): 216.1514; Found: 216.1518. 

 

2. (E)-4-(Phenylethynyl)non-3-en-5-one (6)      Wmy-4-60 

I

H

Et

n-C4H9

O

Z-3a

Pd(PPh)3Cl2 (5 mol%)

i-Pr2NH, THF
0 oC, 2 h

H

Et

n-C4H9

O

6
94%

+
CuI (10 mol%)

 

To a solution of Z-3a (80.3 mg, 0.3 mmol) in THF (1 mL) were added 

Pd(PPh3)2Cl2 (10.6 mg, 0.015 mmol), a solution of phenylacetylene (46.1 mg, 0.45 

mmol) in THF (1 mL), CuI (5.8 mg, 0.03 mmol), and a solution of i-Pr2NH (48.6 mg, 

Electronic Supplementary Material (ESI) for Chemical Science
This journal is © The Royal Society of Chemistry 2012



- S33 - 

0.48 mmol) in THF (1 mL) sequentially. The mixture was stirring at 0 °C over a 

period of 2 h under nitrogen. After the reaction complete, 5 mL of ethyl ether was 

added. Filtration, evaporation and column chromatography on silica gel (eluent: 

petroleum ether/ethyl ether = 80:1) gave 6 (68.4 mg, 94%): Oil; 1H NMR (300 MHz, 

CDCl3) δ 7.57-7.43 (m, 2 H, ArH), 7.42-7.27 (m, 3 H, ArH), 7.13 (t, J = 7.7 Hz, 1 H, 

=CH), 2.85 (t, J = 7.4 Hz, 2 H, CH2), 2.58-2.45 (m, 2 H, CH2), 1.73-1.60 (m, 2 H, 

CH2), 1.46-1.30 (m, 2 H, CH2), 1.13 (t, J = 7.7 Hz, 3 H, CH3), 0.94 (t, J = 7.4 Hz, 3 H, 

CH3); 
13C NMR (75 MHz, CDCl3) δ 197.8, 151.9, 131.3, 128.5, 128.3, 123.9, 122.9, 

97.0, 84.2, 40.0, 26.1, 24.2, 22.3, 13.9, 12.6; IR (neat) ν (cm-1) 2960, 2933, 2873, 

1700, 1601, 1587, 1490, 1459, 1442, 1378, 1254, 1165, 1141, 1099, 1067, 1019; MS 

(70 eV, EI) m/z (%) 240 (M+, 31.03), 57 (100); HRMS (EI) Cacld for C17H20O (M+): 

240.1514; Found: 240.1512. 

 

Experiments for Mechanistic Study: 

1. CH3
18OH as additive for the reaction   wmy-4-119 

n-C4H9

S
O

H
+ I2 + BnSH

CHCl3, 40 oC I

n-C4H9

O
H

90%
(no 18O incorporation)

CH3
18OH

1a Z-3a
3.5 equiv 1.0 equiv 20 min

 

A solution of 1a (74.2 mg, 0.3 mmol), CHCl3 (1 mL), and CH3
18OH (30 µL) was 

treated with I2 (267.4 mg, 1.05 mmol) for 5 min at 40 oC followed by the addition of a 
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solution of BnSH in CHCl3 (0.6 M, 0.5 mL) with stirring. After being stirred for 20 

min at 40 oC, the mixture was quenched with 6 mL of water followed by the addition 

of a saturated aqueous solution of Na2S2O3. The mixture was extracted with Et2O (20 

mL × 3), washed with brine, and dried over anhydrous Na2SO4. Filtration, 

evaporation, and column chromatography on silica gel (petroleum ether ~ petroleum 

ether/ether = 300/1) afforded Z-3a (71.6 mg, 90%): Oil; 1H NMR (300 MHz, CDCl3) 

δ 7.00 (t, J = 6.8 Hz, 1 H, =CH), 2.83 (t, J = 7.5 Hz, 2 H, COCH2), 2.51-2.36 (m, 2 H, 

CH2), 1.71-1.54 (m, 2 H, CH2), 1.44-1.22 (m, 2 H, CH2), 1.15 (t, J = 7.5 Hz, 3 H, 

CH3), 0.92 (t, J = 7.2 Hz, 3 H, CH3).  

 

2. Isotopic distribution experiments 

1). Synthesis of Nona-3,4-dien-5-yl phenyl sulfoxide-18O 1a-18O   

wmy-5-62, wmy-5-65 

n-C4H9
Br

Et

reflux, 19 h

n-C4H9
18OH

Et

(86% 18O)
7-18O

-78 oC, 60 min n-C4H9

S

18O
H

Et3N, THF

1a-18O
17% in two steps

(64% 18O)

PhSCl

Na
Na18OHH2

18O
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  Na (0.4611 g, 2.0 mmol) was added to 1.0 mL of 18O-labelled water (86% H2
18O) 

in a reaction tube. Then 3-bromonon-4-yne (1.0153 g, 5.0 mmol) was added into the 

tube in a glove box. The resulting mixture was refluxed for 19 h with continuous 

stirring under N2 atmosphere. The resulting mixture was allowed to cool down 

naturally to room temperature followed by quenching with water (5 mL), extracted 

with Et2O (10 mL × 3), washed with brine, and dried over anhydrous Na2SO4. 

Filtration, evaporation and chromatography on silica gel (eluent: petroleum 

ether/ethyl acetate = 10/1) of the impurity crude product 7-18O (0.3134 g) as an oil.  

 To a dried reaction tube were added crude product non-4-yn-3-ol (18O) 7-18O 

(0.3134 g) prepared above, THF (10 mL), and triethylamine (0.4 mL, d = 0.72 g/mL, 

0.288 g, 2.85 mmol) sequentially under N2 atmosphere. After the mixture was cooled 

to -78 oC, a solution of sulfenyl chloride (0.3821 g, 2.64 mmol) was added dropwise 

within 2 min. After being stirred at -78 oC for 60 min, water (5 mL) was added to 

quench the reaction. The resulting mixture was extracted with Et2O (10 mL × 3), 

washed by brine, dried over anhydrous Na2SO4. Filtration, evaporation and 

chromatography on silica gel (eluent: petroleum ether / ethyl acetate = 20/1) of the 

product afforded 1a-18O (0.2174 g, 17% in two steps, 64% 18O) as an oil: 1H NMR 

(300 MHz, CDCl3) δ 7.70-7.56 (m, 2 H, ArH), 7.56-7.36 (m, 3 H, ArH), 5.83-5.66 (m, 

1 H, =CH), 2.29-2.07 (m, 3 H, CH2 + one proton in CH2), 1.93-1.70 (m, 1 H, one 

proton in CH2), 1.40-1.14 (m, 4 H, 2 × CH2), 1.14-0.96 (m, 3 H, CH3), 0.90-0.73 (m, 

3 H, CH3); IR (neat) ν (cm-1) 3057, 2961, 2931, 2872, 1951, 1581, 1475, 1457, 1443, 

1378, 1322, 1303, 1083, 1049, 1022; MS (70 eV, EI) m/z (%) 250 (M (18O)+, 30.46), 
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248 (M (16O)+, 15.12), 221 ((M (18O)-Et)+, 100), 219 ((M (16O)-Et)+, 46.94); HRMS 

(EI) Cacld for C15H20
16OS (M+): 248.1235; Found: 248.1232; HRMS (EI) Cacld for 

C15H20
18OS (M+): 250.1277; Found: 250.1279.  

The 18O% of 1a-18O was detemined by MS spectrum. The natural abundance of 

the stable isotopes of some common elements has been reported by literatures. 

The presence and number of sulphur atoms is usually indicated by the 

contribution of 34S to the M+2 peak. Various combinations of C, H, O will thus 

give rise to the intensity of the M+2 peak. According to the theoretical 

calculations, the ratio C15H20
16OS: C15H20

18OS = 100:4.5. Thus the intensity of M+2 

(C15H20
18OS) peak will be 4.5 percent of the intensity of the molecular peak M 

(C15H20
16OS). The relative abundances of 221 [M (18O)-Et]+, 219 [(M (16O)-Et)+ of 

1a-18O are 100, 46.94. (The intensity of (M-Et)+ could be calculated due to the 

contribution from Et to M+2 is extremely small.) The 18O% of 1a-18O can be 

calculated as follow: (100-46.94*4.5%)/(100-46.94*4.5%+46.94)=67.6% (See pages 

102-104). 

In additional, the spurious contributions to the isotope peak intensities from weak 

background peaks or from impurities in the sample must be considered. The spurious 

contribution of 1a to M+2: (3.65-45.44*4.5%)/(3.65-45.44*4.5%+45.44)=3.4% (See 

pages 106-107). 

So the 18O% of 1a-18O is 67.%-3.41% ≈ 64%. 
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(Z)-4-Iodonon-3-en-5-one-18O Z-3a-18O   wmy-5-66 

n-C4H9

S

18O
H

40 oC, 60 min
I

n-C4H9

18O
HCHCl3:EtOH = 50:1

81% (41% 18O)

1a-18O
Z-3a-18O

+ I2 + BnSH

3.5 equiv 1.0 equiv

(64% 18O)

 

A solution of 1a-18O (89.4 mg, 0.36 mmol, 64% 18O), CHCl3 (1.2 mL), and EtOH 

(36 µL) was treated with I2 (320.7 mg, 1.26 mmol) for 5 min at 40 oC followed by the 

addition of a solution of BnSH in CHCl3 (44.7mg, 0.36 mmol, 0.5 mL) with stirring. 

After being stirred for 60 min at 40 oC, the mixture was quenched with 6 mL of water 

followed by the addition of a saturated aqueous solution of Na2S2O3. The mixture was 

extracted with Et2O (20 mL × 3), washed with brine, and dried over anhydrous 

Na2SO4. Filtration, evaporation, and column chromatography on silica gel (petroleum 

ether ~ petroleum ether/ether = 300/1) afforded Z-3a-18O (77.4 mg, 81%, 41% 18O): 

Oil; 1H NMR (300 MHz, CDCl3) δ 6.99 (t, J = 6.9 Hz, 1 H, =CH), 2.82 (t, J = 7.5 Hz, 

2 H, COCH2), 2.49-2.36 (m, 2 H, CH2), 1.70-1.53 (m, 2 H, CH2), 1.41-1.28 (m, 2 H, 

CH2), 1.14 (t, J = 7.5 Hz, 3 H, CH3), 0.93 (t, J = 7.4 Hz, 3 H, CH3); 
13C NMR (75 

MHz, CDCl3) δ 195.0, 152.9, 111.9, 37.5, 31.5, 27.1, 22.3, 13.8, 12.0; IR (neat) ν 

(cm-1) 2959, 2932, 2872, 1682, 1605, 1457, 1413, 1378, 1323, 1280, 1171, 1121, 

1085, 1019; MS (70 eV, EI) m/z (%) 268 (M (18O)+, 0.91), 266 (M (16O)+, 1.36), 239 

((M (18O)-Et)+, 65.81), 237 ((M (16O)-Et)+, 91.50), 53 (100); HRMS (EI) Cacld for 

C9H15
16OI (M+): 266.0168; Found: 266.0171; HRMS (EI) Cacld for C9H15

18OI (M+): 
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268.0210; Found: 268.0204. The 18O% of Z-3a-18O was detemined by MS spectrum: 

41.8%-0.6% ≈ 41% (see pages 110-114).  

 

E-4-Iodo-5-phenylthio-4-nonen-3-ol-18O (E-2a-18O)  wmy-6-44 

+ I2 + BnSH
MeOH

40 oC, 60 min
1.5 equiv 1.5 equiv

E-2a-18O

n-Bu

PhS

I

Et
18OH

n-C4H9

S
O18

H

Et

1a-18O
(69% 18O)

84% (69% 18O)  

A solution of 1a-18O (163.2 mg, 0.65 mmol, 69% 18O) in MeOH (8 mL) was 

treated with I2 (248.3 mg, 0.98 mmol) for 5 min at 40 oC followed by the addition of a 

solution of BnSH (121.0 mg, 0.98 mmol) in MeOH (2 mL) with stirring. After being 

stirred at for 60 min, the mixture was quenched with 5 mL of water at 40 oC followed 

by the addition of a saturated aqueous solution of Na2S2O3. The mixture was extracted 

with ether (10 mL × 3), washed with brine, and dried over anhydrous Na2SO4. 

Filtration, evaporation, and column chromatography on silica gel (petroleum 

ether/ethyl acetate = 20/1) afforded E-2a-18O (208.0 mg, 84%, 69% 18O): Oil; 1H 

NMR (300 MHz, CDCl3) δ 7.42-7.16 (m, 5 H, ArH), 4.56 (t, J = 6.8 Hz, 1 H, CH), 

2.58-2.44 (m, 1 H, one protone in CH2), 2.36-2.22 (m, 1 H, one protone in CH2), 2.01 

(bs, 1 H, OH), 1.74-1.40 (m, 4 H, 2 × CH2), 1.34-1.16 (m, 2 H, CH2), 0.94-0.77 (m, 6 

H, 2 × CH3); 
13C NMR (75 MHz, CDCl3) δ 137.6, 134.3, 130.3, 129.0, 127.0, 120.1, 

74.2, 41.3, 30.9, 29.9, 22.2, 13.8, 9.5; IR (neat) ν (cm-1) 3386, 3058, 2959, 2929, 2872, 

1582, 1476, 1461, 1439, 1379, 1327, 1237, 1098, 1055, 1024, 1002; MS (70 eV, EI) 
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m/z (%) 378 (M (18O)+, 3.07), 376 (M (16O)+, 1.20), 141 (100); HRMS (EI) Cacld for 

C15H21
18OSI (M+): 378.0400; Found: 378.408; HRMS (EI) Cacld for C15H21

16OSI 

(M+): 376.0358; Found: 376.0352. The 18O% of E-2a-18O was detemined by MS 

spectrum: 71.5%-1.7% ≈ 69% (see pages 117-121).  

 

E-2a-18O reacted with 45% HI aqueous affording Z-3a: wmy-6-45: 

E-2a-18O

n-Bu

PhS

I

Et
18OH

(69% 18O)

45 wt.% HI in H2O

CHCl3/EtOH = 50/1
40 oC, 12 h

I Et

Hn-Bu
O

35% (1% 18O)

Z-3a-18O

 

A solution of E-2a-18O (123.8 mg, 0.33 mmol, 69% 18O), CHCl3 (6 mL), and 

EtOH (0.12 mL) was treated with 45 wt.% HI in H2O (0.66 mmol, 188 μL) for 12 

hours at 40 oC. The reaction was quenched with 5 mL of water, extracted with Et2O 

(10 mL × 3), washed with brine, and dried over anhydrous Na2SO4. Filtration, 

evaporation, and column chromatography on silica gel (petroleum ether/ether = 300/1) 

afforded Z-3a-18O (30.5 mg, 35%, 1% 18O): Oil; 1H NMR (300 MHz, CDCl3) δ 6.99 

(t, J = 6.8 Hz, 1 H, =CH), 2.83 (t, J = 7.5 Hz, 2 H, COCH2), 2.52-2.36 (m, 2 H, CH2), 

1.74-1.56 (m, 2 H, CH2), 1.46-1.28 (m, 2 H, CH2), 1.15 (t, J = 7.5 Hz, 3 H, CH3), 0.92 

(t, J = 7.4 Hz, 3 H, CH3);
 13C NMR (75 MHz, CDCl3) δ 195.0, 153.0, 111.9, 37.5, 

31.5, 27.1, 22.3, 13.8, 12.0; MS (70 eV, EI) m/z (%) 268 (M (18O)+, 0.04), 266 (M 

(16O)+, 1.16), 239 ((M (18O)-Et)+, 1.84), 237 ((M (16O)-Et)+, 100). The 18O% of 

Z-3a-18O was detemined by MS spectrum: 1.8%-0.6% ≈ 1% (See pages 122 and 123).  
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3. 4-Bromophenthyl alcohol as additive for the reaction  wmy-4-109 

n-C4H9

S
O

H
+ I2 + BnSH

CHCl3, 40 oC

OH
Br

S
SS

S

S

S

I

n-C4H9

O
H

39% 32%
31%

26%

+

+

+

+
OH

Br

95%

1a

Z-3a 9
8

10

60 min

(1.7 equiv)

4-Bromophenthyl alcohol

 

A solution of 1a (75.1 mg, 0.3 mmol), CHCl3 (1 mL), and 4-bromophenthyl 

alcohol (101.9 mg, 0.51 mmol) was treated with I2 (266.8 mg, 1.05 mmol) for 5 min 

at 40 oC followed by the addition of a solution of BnSH in CHCl3 (0.6 M, 0.5 mL) 

with stirring. After being stirred for 60 min at 40 oC, the mixture was quenched with 6 

mL of water followed by the addition of a saturated aqueous solution of Na2S2O3. The 

mixture was extracted with Et2O (20 mL × 3), washed with brine, and dried over 

anhydrous Na2SO4. Filtration, evaporation, and column chromatography on silica gel 

(petroleum ether ~ petroleum ether/ether = 300/1 ~ petroleum ether/ethyl acetate = 

10/1) afforded Z-3a (31.3 mg, 39%), 833 (21.9 mg, 31%), 9 (10.5 mg, 32%), 10 (9.6 

mg, 26%), and 4-bromophenthyl alcohol (96.8 mg, 95%).  
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Z-3a: Oil; 1H NMR (300 MHz, CDCl3) δ 7.00 (t, J = 6.8 Hz, 1 H, =CH), 2.83 (t, J 

= 7.4 Hz, 2 H, COCH2), 2.50-2.36 (m, 2 H, CH2), 1.72-1.54 (m, 2 H, CH2), 1.45-1.24 

(m, 2 H, CH2), 1.15 (t, J = 7.7 Hz, 3 H, CH3), 0.92 (t, J = 7.2 Hz, 3 H, CH3). 

833: Oil; 1H NMR (300 MHz, CDCl3) δ 7.50-7.39 (m, 2 H, ArH), 7.34-7.12 (m, 8 

H, ArH), 3.93 (s, 2 H, CH2); 
13C NMR (75 MHz, CDCl3) δ 137.0, 136.6, 129.4, 128.9, 

128.5, 127.7, 127.5, 126.8, 43.4; IR (neat) ν (cm-1) 3060, 3028, 2925, 2852, 1945, 

1876, 1578, 1494, 1476, 1453, 1438, 1299, 1230, 1199, 1068, 1024; MS (70 eV, EI) 

m/z (%) 233 (M++1, 2.82), 232 (M+, 17.13), 91 (100).  

9: Oil; CAS: 882-33-7. 1H NMR (300 MHz, CDCl3) δ 7.54-7.45 (m, 4 H, ArH), 

7.36-7.14 (m, 6 H, ArH); 13C NMR (75 MHz, CDCl3) δ 137.0, 129.0, 127.5, 127.1; IR 

(neat) ν (cm-1) 3072, 3058, 2926, 2852, 1578, 1476, 1438, 1296, 1068, 1023; MS (70 

eV, EI) m/z (%) 219 (M++1, 6.45), 218 (M+, 50.76), 109 (100).  

10: Oil; CAS: 3076-69-5. 1H NMR (300 MHz, CDCl3) δ 7.38-7.17 (m, 10 H, 

ArH), 3.59 (s, 4 H, 2 × CH2); 
13C NMR (75 MHz, CDCl3) δ 137.3, 129.4, 128.4, 

127.4, 43.3; IR (neat) ν (cm-1) 3084, 3061, 3028, 2956, 2923, 2849, 1601, 1494, 1453, 

1414, 1229, 1198, 1070, 1028; MS (70 eV, EI) m/z (%) 247 (M++1, 2.67), 246 (M+, 

14.02), 91 (100).  

4-Bromophenthyl alcohol: Oil; CAS: 4654-39-1. 1H NMR (300 MHz, CDCl3) δ 

7.40 (d, J = 8.1 Hz, 2 H, ArH), 7.06 (d, J = 8.1 Hz, 2 H, ArH), 3.77 (t, J = 6.0 Hz, 2 H, 

CH2), 2.76 (t, J = 6.0 Hz, 2 H, CH2), 2.29 (bs, 1 H, OH); 13C NMR (75 MHz, CDCl3) 

δ 137.5, 131.4, 130.6, 120.1, 63.0, 38.4.  
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4. The reaction of 1-benzyl-2-phenyldisulfane 8 with I2         wmy-5-137 

S
S I2

CHCl3/EtOH = 50/1
40 oC, 17 h

SS

S
S

+

52%
54%

46% recovery

8
9 10

 

A solution of 8 (232.6 mg, 1.0 mmol), CHCl3 (10 mL), and EtOH (0.2 mL) was 

treated with I2 (255.1 mg, 1.0 mmol) at 40 oC with stirring. After being stirred for 17 

h at 40 oC, the mixture was quenched with a saturated aqueous solution of Na2S2O3. 

The mixture was extracted with Et2O (20 mL × 3) and dried over anhydrous Na2SO4. 

Filtration, evaporation, and column chromatography on silica gel (petroleum ether) 

afforded, 8 (107.8 mg, 46%), 9 (57.1 mg, 52%), 10 (64.9 mg, 54%).  

8: Oil; 1H NMR (300 MHz, CDCl3) δ 7.50-7.36 (m, 2 H, ArH), 7.32-7.10 (m, 8 H, 

ArH), 3.91 (s, 2 H, CH2); 
13C NMR (75 MHz, CDCl3) δ 137.0, 136.5, 129.3, 128.8, 

128.5, 127.6, 127.5, 126.7, 43.3.  

9: Oil; 1H NMR (300 MHz, CDCl3) δ 7.54-7.38 (m, 4 H, ArH), 7.30-7.08 (m, 6 H, 

ArH); 13C NMR (75 MHz, CDCl3) δ 136.9, 129.0, 127.4, 127.0.  

10: Oil; 1H NMR (300 MHz, CDCl3) δ 7.46-7.15 (m, 10 H, ArH), 3.59 (s, 4 H, 2 

× CH2); 
13C NMR (75 MHz, CDCl3) δ 137.3, 129.4, 128.4, 127.4, 43.2.  
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1H/13C NMR Spectra of These Compounds 
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