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Recently 192 we have demonstrated that the easily available 3-bromo-2-tert-butyl-sulfonyl- 

-I-propene 1 is a versatile multi-coupling reagent3. It reacts with various nucleophiles’ 

(amines, thiolates, ketone and ester enolates, aryl-, alkenyl- alkynyl- and alkyl 

magnesium or lithium reagents) or with electrophiles2 (aldehydes, ketones, nitriles, 

alkynes) in the presence of zinc, leading to functionalized unsaturated sulfones which can 

undergo further useful transformations 4’5. The synthetic potential of the reagent 1 would 

be further enhanced if substituents could be introduced at the positions 1 or 3 of the 

sulfone 1 -* 
We report now the synthesis of the reagents of type 1 or 2 and their reactivity6. We have 

found that a slow reaction occurs at 25” between the phenyl vinylsulfone 4 and various 

aldehydes in the presence of a catalytic amount of 1,4-diazabicyclo [2.2.2] octane 

in good yields (see scheme 1 and table 1). (DABC0)7’8 to give the allylic alcohols 5a-Se 
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Table 1 - Synthesis of the allylic alcohols 

Sa-Se by the reaction of the phenyl 

vinylsulfone 3 with aldehydes in 

the presence of a catalytic amount 

of DABCOBV9 

RCHO 

Reaction Yield Alcohol Yield 

Product time (weeks) % s Methoda Product % 

CH3CHO - Sa 2 84 

PrCHO 5b 4 75 - 

BuCHO 5c 10 79 - 

i so-BuCHO 5d 11 81 - 

PhCHO Se 3 57 - 

Table 2 - Synthesis of the 2-phenylsulfonyl 

allylic acetates and bromides 

(respectively Za-2b and 3a-3c) - - 
from the alcohols z, 5b and 5d9 - - 

5a A 2a 94 - - 

5a B 3a 85b - - 

5b A 2b 95 - - 

5b B 3b 87b - - 

SC B 3c 87b - - 

5d B 3d 8Zb - - 

a/ Method A : excess of Ac20, 1 drop of BF3.0Et2 ; O", Smin ; method B : 1.2 equiv. of 

MeSMe ; 1.1 equiv. of NBS, CH2C12, 12hr at 25' ; b/ lOO%-(El-isomer. 

The alcohols 5a-5c can be converted into the corresponding acetates Za-2b (excess Ac20 ; 

BF3.0Et2 cat ; 5 min ; 0")" or into the allylic rearranged isomerically pure (El-bromides 

3a-3d (1.2 equiv. of Me2S ; 1.1 equiv. 

25°)11 

of N-bromosuccinimide (NBS) in CH2C12, 12hr at 

in high yields (see scheme 2 and table 2). These allylic acetates and bromides 
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react regioselectively with carbon nucleophiles (ketone enolates or lithium aryl-, 

alkenyl- and alkyl- cyanocuprates") to give the $2' substitution products respectively 

of type 5 and 1 (see scheme 2 and table 3). The SN2' regioisomer is usually highly 

favored, even in the case of the bromide 3a which bears a methyl substituent at the - 

allylic position 
14.15 . 

However in the case of the hindered lithium tert-butyl cyanocuprate, the formation of the 

SN2 product is also observed (see entry 10 of table 3). Also the (Z)-lithium octenyl 

cyanocuprate gives under our standard conditions 
13 

a mixture of the SN2' and SN2 type 

products (SO:501 but the addition of 2 equiv. of BF3.0Et2 
16 

increases the SN2'/SN2 ratio 
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to (9O:lO) ; see entry 4 of table 3). The vinylic sulfones of type a are all isomerically 

pure (E isomer). 

The unsaturated sulfones of type 5 and 1 can be readily transformed in sulfur free 

compounds. For example, treatment of the isomerically pure (2E, 52) dienyl-sulfone g with 

1.8 equiv. of butylmagnesium chloride in THF in the presence of catalytic amounts of 

Pd(acac12 and 0ABCO"I (25', 20hr) allows a short synthesis of the (22,SZ) dodecadiene 8 in 

73% yield and excellent isomeric purity ( A 99%) ; see scheme 3. 

Scheme 3 - 
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Table 3 - Synthesis of unsaturated sulfones of type a : Nu 
31 

Wrn , and 7 : \ - 
according to scheme 2 

9,13 + 
B R 

Nucleophile Reactions conditions Product of Yielc 

ntry Substrate (Nu-Met) temp. time(hr) type a or of type 1 % 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

2a - 

3a - 

2a - 

3a - 

2a - 

3a - 

2a - 

3a - 

2a - 

3a - 

2a - 

3a - 

2a - 

3a - 

BuCuCNLi -60' +-15" 1 a 
BuCuCNLi -60" 0.5a 

(Z)-CbH,3 -CH=CH-CuCNLi -150 1.5 

(Z)-CbH,3-CH=CH-CuCNLi -60" +-loo 2 

PhCuCNLi -60' + -450 1 

PhCuCNLi -60' 0.25 

cycle-CbH,,-CuCNMgCl -800+-30° 2 

cycle-CbH,,-CuCNMgCl -60' 1 

tert-BuCuCNLi -boo+ -45.' 2.2 

tert-BuCuCNLi -60' 0.25 
OLL 

d- 0‘ 
-boo+ -loo 2.5 bf:Nu=PhCOCH2- 80 - 

-boo+ -10" 

-boo+ -25O 

-boo+ -Zoo 

ba:Nu=Bu- -_ 

7a: " - 

bb:Nu=(Z)-CbH,3-CH=CH- - 

7b: " - 

bc:Nu=Ph- - 

7c: " - 

bd:Nu=cyclo-CbH,,- - 

7d: " - 

be:Nu=tert-Bu - 

7e: " - 

2.5 If: " 

3.5 ~IJ:Nu= 

1.5 7cJ: " 

82 

89 

78 

77b 

84 

96 

95 

94 

98 

35c 

56 

89 

78 

r In this case ether is used as solvent ; b/ 10% of the SNf product (bb) are also 
I 

;olated ; without BF3.0Et - 
product be are also isolate ‘h 

a 50:50 ratio of & and 7b is obtained ; c/ 65%of the SN2 
. - 
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The reagents of type 2 and 3 are thus synthetically equivalent to the regioisomeric a4 

allylic synthons respectively 9, 10 and 11 ; see scheme 4. - 

Scheme 4 - 
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Further aspects of the reactivity of the sulfones 2 and 2 are currently investigated in 

our laboratory (see the following publication). 
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