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A FACILE TRANSFORMATION OF ESTER GROUPS TO VINYL GROUPS

BY THE ELECTROREDUCTIVE METHODl)

Tatsuya SHONO, Yoshihiro MATSUMURA, and Shigenori KASHIMURA
Department of Synthetic Chemistry, Faculty of Engineering,

Kyoto University, Yoshida, Sakyo, Kyoto 606

A facile method of the transformation of esters to vinyl
compounds was developed by using the electroreductive
1,2-elimination as a key step. RB-Hydroxysulfones were electro-
chemically reduced to vinyl compounds in good yields. Hydroxy-

olefins could be also prepared from the corresponding lactones.

A simple transformation of an ester group of esters (1) to a vinyl group

without any modification of the substrate R is qguite desirable in organic

syntheses.z) We wish to report herein a facile transformation of 1 to olefins (2)
by using the electroreductive l,2—e1imination3’4) as a key step (Scheme I).
Scheme I
NaBH4 ?H
Y —ee y
RCOOCH3 + ArSOZCHZHgI —_— RCCHZSOZAr - RCHCHZSOZAr
in MeOH
1 3 4
Electrochemical
- RCH-CH2 Ar = p—CH3C6H4

reduction
2

B-Ketosulfones (3), synthesized by the reaction of starting esters (1) with

p-tolylsulfonylmethylmagnesium iodide,e)

were easily reduced with methanolic NaBH4
to B-hydroxysulfones (4) in quantitative yields. 1In a divided cell equipped with
a lead cathode and a platinum anode, the electroreductive 1,2-elimination of 4 to

2 was accomplished by passing 4 F/mol of electricity through a solution of 4
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Table T. Electroreductive Synthesis of Olefins
from Esters, Lactones,and Aldehydes

R(l:HCstoz-(p)-CH3c6H4

Entry Starting Compound OH Product
R (Yield,? %) (Yield,P %)
1 CH3(CH2)16COZCH3 CH3(CH2)]6- (73) CH3(CH2)]BCH=CH2 (82)
2 ¢CH2CH2C02CH3 ¢CH2CH2- (93) ¢CH2CH2CH=CH2 (74)
CH,CO,CH CH,- CH=CH
3 (CH, 5:: 2273 (CHz)g:: 2 (78 (CH, ;: 2 (g7)°¢
CH2C02CH3 CH2- CH=CH2
4 CH3(CH2)7CH=CH(CH2)7C02CH3 CH3(CH2)7CH=CH(CH2)GCH2— (85) CH3(CH2)7CH=CH(CH2)7CH=CH2 (74)
5 Aéfi:1?§t::;?7 (83) (76)
CO,CH
0 0
6 U HO(CH2)4CH2- (71) HO((ZH2)5(2H=CH2 (73)
00 CH,-
7 HO (73) HO (73)¢
8 | O HO(CH,) 1 oCHy=  (80) HO(CH,){,CH=CH,  (80)
9 CH3(CH2)80HO CH3(CH2)7CH2- (75) CH3\CH2)8CH=CH2 (70)
CH2-
10 CHO (68) (71)¢
11 ¢CH2CH2CH0 ¢CH2CH2- (78) ¢CH2CH2CH=CH2 (74)
8 1solated yields from 1. b Isolated yields of the elimination. ¢ The amount

of electricity passed was 8 F/mol. d Bp 120-125 °C/20 - 22 mm.
€ Bp 77 -80 °C/20 - 22 mm.
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(5 mmol) in DMF (40 ml) containing tetraethylammonium p-toluenesulfonate (1.2 mmol)
as a supporting electrolyte. The cathode potential was -2.4 ~-2.6 V vs. SCE.
Usual work-up gave vinyl compounds (2) in satisfactory yields. The results are
shown in Table I.

A divinyl compound (entry 3) and vinyl olefins (entries 4 and 5) as well as
simple vinyl compounds (entries 1 and 2) could be prepared from the corresponding
starting esters. Furthermore, the versatility of this method was shown by
the formation of hydroxyolefins, of which syntheses from reasonable starting
compounds might be troublesome by other methods. Thus, according to the Scheme

II, lactones gave hydroxyolefins in satisfactory yields (entries 6,7, and 8).

Scheme II
0 ArS0,CH, Mgl 9 NaBH,
' > HO-(CHZ)n—C-CHZSOZAr —————lr
(CH ) in MeOH
2'n
?H Electrochemical
HO-(CHz)nCHCHZSOZAr - HO-(CHz)nCH=CH2 Ar = p-CH3C6H4

reduction

This electroreductive method is obviously applicable to the conversion of

an aldehyde group to a vinyl groups, since hydroxysulfones can be obtained

directly by the reaction of aldehydes with p-tolylsulfonylmethylmagnesium iodideg)

(entries 9,10 and 11). All the products were identified by the spectroscopic and

elemental analyses.

Inner olefins could also be prepared by this method.

R2

2
: R NaBH, 27
RICOOCH,  +  Ars0,CHMgI - Lo RICHCHSO,Ar

Electrochemical 1

—> R

=CHRZ =
CH=CHR Ar = p-CH3C4H6

reduction

1 2

R =C9H]3’ R =CH3, overall yield 50 %

(eis 25 %, trans 715 %)

R! =CgH CH,CH,, R® =CH,, overall yield 52 %

6"s
(eis 31 %, trans 69 %)

Because of the simplicity and the generality, the novel method described

herein would be remarkably p¥omising in organic syntheses.
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