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SELECTIVE TRANSFORMATION OF ALIPHATIC ALCOHOLS TO ALKANES BY ELECTROREDUCTIVE METHOD]
Tatsuya Shono,* Yoshihiro Matsumura, Kenji Tsubata, and Yoshihiro Sugihara
Department of Synthetic Chemistry, Faculty of Engineering,
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A new highly selective transformation of ROH to RH was accomplished by electrochemical
reduction of methanesulfonates of ROH. Other functional groups such as ester, olefin, nitrile,
epoxide, and aromatic nucleus were inert in this electrochemical reduction.

Reduction of aliphatic alcohols to the corresponding alkanes is one of the most important
transformations in organic synthesis.2 The methods hitherto known generally involve conversion
of the hydroxyl group to better leaving groups followed by reductive elimination of the leaving
groups. However, typical methods exemplified by LAH reduction of tosy]ates,3 hydrogenolysis of
isoureas4 or reduction of phosphates with alkali metals in liquid ammom’a5 are not necessarily
operative in reduction of alcohols containing other reducible functional groups such as ester,
nitrile, epoxide, olefin, and/or aromatic nucleus.

In this paper, we wish to report a new selective transformation of ROH to RH by means of
electrochemical reduction of methanesulfonates of ROH6 in which the functional groups reducible

under vigorous conditions exist in the group R.
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Starting methanesulfonates (2) were prepared from alcohols (1) according to

the conventional method.a’9

Into a divided cell equipped with a lead cathode and a platinum
anode was added a solution of 50 ml of dry DMF containing tetraethylammonium p-toluenesulfonate
(1.7 mmol1) as a supporting electrolyte, and the solution was kept at 5° to 10° by coolino with
ice-water bath. In order to avoid hydrolysis of methanesulfonates prior to

the e]ectr‘mr‘eduction,]0 they were slowly added into the electrolysis system. Thus, a solution

of 2 (5 mmol) in dry DMF (5 ml) was added dropwise into the cathodic solution over a period

of 2 hr.
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When the addition was completed, 3 F/mol of electricity had been passed.]]

After additional 1 F/mol of electricity was passed, the corresponding alkanes (3) were
obtained in the yields shown in Table I. A1l products gaye satisfactory physical and

spectroscopic data for assigned structures.

The reduction mechanism may be explained in terms of electron transfer to the mesylate
group at the initiation step followed by elimination of the methanesulfonate anion and further

reduction of the resulted alkyl radical (R:) to the carbanion {R™) as proposed in the reduction

with arene anion radica]s,lz although no reduction wave of 2 is observed in the potential range
more anodic than -2.50 V vs. SCE.'S
+te . +te
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Although the formation of a radical as the first intermediate isnotconclusive, the formation o
a carbanion is likely, since the formation of coupling product (R—R) was not observed, whereas
the electroreduction of 4 gave the ring opened product (6) which is supposed to be resulted

from the concerted ring opening of the carbanion (5).
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The selectivity and yield of this electrochemical transformation of ROH to RH are

remarkable in organic synthesis, and further mechanistic investigation is in progress.
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Table I. Transformation of Alcohols to Alkanes
Alcohols (1) F/mol Alkanes (3) Yield® (%)
b
CH3( 2)mCHzOH 4 CH3(CH2)]OCH3 81
OH 4 85P
OH 4 T/ 63°
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CH3(CH2)7CH—CH(CH2)7CH20H 4 CH,( CH2)7CH =CH(CH )7CH3 70
( " OH . ©/\/ 83b
H
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c
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H H
a. Overall yield from alcohol. b. Determined by glc. c. Isolated yield.
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