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A NOVEL SYNTHESIS OF TERMINAL OLEFINS BY ANODIC OXIDATION OF
CARBOXYLIC ACIDS HAVING A TRIMETHYLSILYL GROUP ON THE B-POSITION1)

*
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Anodic oxidation of carboxylic acids having a trimethylsilyl group on

the B-position gave exclusively terminal olefins in reasonable yields.

Among a variety of methods in the synthesis of o]efins,z) the reaction of viny! anion with
alkyl halides is not a versatile method of synthesizing terminal o1efins3) though this pattern of
reaction is often desired in organic synthesis.

We wish to report herein a novel synthesis of terminal olefins using anodic oxidation of
carboxylic acids having a trimethylsilyl group on the B-position (trimethylsilylcarboxylic acids)
as a key reaction in which oxidative elimination of both trimethylsilyl and carboxylic groups in
one step leaves a vinyl group. Thus, the anodic oxidation of sodium salts 1 of trimethylsilyl-
carboxylic acids 5 yielded terminal olefins exclusively (Table 1).

- 2e

R(liHCHZS'iMe3 - > RCH==CH2
COONa ] CH3CN- CH30H (5:1) 2

Trimethylsilylcarboxylic acids 5 can easily be synthesized from alkyl halides and diethyl

4) 4nd diethyl

trimethylsilylmetylmalonate.3 which is obtainable from trimethylsilylmethylchloride
malonate in a yield of 70% (Scheme I).
Scheme 1

Me3$iCH201 + CHZ(COOCZHS)Z —

C2H50Na/CzH50H1 70%

CZH50Na/CZH50H 1) KOH/C2H50H < CH. CHCOOH
. .
RX + Me3S1CH2(IH((200(.‘,2H5)2 —_— Me3S1CH2f(COOC2H5)2———-—.2) o 3) Me351 Hzl'Q
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In this novel method, terminal olefins are derived from alkyl halides in three steps, and
the anion generated from 3 may be considered te be a vinyl anion equivalent.

A typical procedure using dodecyl bromide is described below. Compound 4 (R= C12H25) was
synthesized in a yield of 75% from dodecyl bromide and diester 3 according to the usual malonic
acid synthesis. Usual hydrolysis and decarboxylation of diester 4 gave trimethylsilylcarboxylic
acid 5. Anodic oxidation of sodium salt of 5 was carried out using carbon rod electrodes in
a mixed solvent of acetonitrile and methanol (5: 1) under constant current (200 mA/hr, 0.017A/cm2)
conditions. After 10 F/mol of electricity was passed, the reaction mixture was worked up by

5)

the usual method, and the product, 1-tetradecene,”’ was isolated by fractional distillation,

yield being 83%.

Table 1
: b) qs .
a) — VYield, % e | Boiling Point
Run RX Product 5 from RX Electrolysis (°C/mmHg)
1. C]ZstBr C]2H25CH==CH2 75 83 125/16
2. C6H13CH(CH3)Br C6H]3CH(CH3)CH==CH2 49 70 72/25
3. C8H]70(CH2)4Br C8H]70(CH2)4CH==CH3 72 87 90—92/2
Br
4, 45 65 101—103/2
0. .0 0 c)

5. ;>x<:/,~\v’C1 /,ll\./,.\/<§§ 72 78 67—69/50

—cy 9
6. Br(CHz)sBr CZHSO(CHZ)GCH__CHZ 43 87 83—84/25

a) Satisfactory spectroscopic and elemental analyses were obtained for all products.

h) Isolated yield.

¢) The carbonyl group was deprotected at the stage of 5.

d) One of the bromine atoms was substituted by an ethoxyl group under hydrolysis conditions.

In case of alkyl halides bearing such functional groups that are unstable under
the hydrolysis conditions, di-tert-butyl trimethylsilytmethylmalonate 66) is effective as shown
in the Scheme II.
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Scheme II

RBr  +  Me,SiCH,CH(CO0Bu-1), NaH/DMF RE(C00Bu-1),

CH,SiMeg
6 7
R= (CHz)GBr‘ 52%
(CH2) 2COOC2H5 80%

1) TsOH/benzene _ 1) NaOH _ RCH=CH,

2) A 2) - 2e

86%
85%

Furthermore, introduction of avinyt groupon the g-carbonatom of o,B8-unsaturated compounds is

also possible by using diester 6.

COOH
6 » 1) TsOH/benzene Me351\/k/\ 1) NaOH o~
200CH g C00C,H
2" 2) A CO0CH;  2) - 2e 25
75% 86%
6 0.0
Nad o 1) TsOH/benzene ) 1) NaOH
0 2) A ”e3s‘\IJ/ 2) - 2e Mé/
70% 60%

This novel electrooxidative elimination will proceed according to the reaction Scheme III,

in which the exclusive elimination of trimethylsilyl cation from the intermediary cation results

7)

in the formation of terminal olefins,’’ whereas lack of the trimethylsilyl group in the B-position

results in the formation of a mixture (1:1) of terminal and inner olefins as depicted in

the Scheme IV.8)

Scheme III

- 2e + pe~
RgIHCHZS‘iMe3 [ RCH (IH2 SiMe3 ] — RCH=CH2

COONa - ¢0

2
1 8 2
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Scheme IV
- 2e
C,,H,-CHCOONa > C, ,H,-CH=CH + C,,H,,CH==CHCH
1225, CH-CN - CH..OH 1225 2 11723 3
CH3 3 3
(5 : 1) 1 : 1

40%
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