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Stereochemistry of Methylcyclohexanones Reduction by Sodium Dithionite
under Conventional and Phase Transfer Conditions

By Francisco Camps, Josg Corr, and Macin Risa

(Instituto de Quimica Bioorgdnica, C.S.I1.C., ¢/ Jorge Givona Salgado, Barvcelona-34, Spain)

Summary Reduction of methylcyclohexanones by sodium
dithionite in benzene-water using Adogen as the phase
transfer agent affords good yields of isomeric mixtures of
the corresponding methylcyclohexanols with stereo-
selectivities comparable to those exhibited by con-
ventional hydride reagents.

ReceNTLY two reportsl»2 have indicated the possible
application of sodium dithionite as an advantageous

alternative to metal hydrides in the reduction of aldehydes
and ketones. In this context, we describe here the results
of the reduction of methylcyclohexanones (1)—(4) by this
reagent in basic medium under conventional and phase
transfer (PT) conditions. Although PT has received wide
acceptance in organic synthesis, its applicability in reduc-
tion reactions has been so far limited, due, in part, to the
nature of the usual reducing agents.? However, its appli-
cation seemed appropriate in the present case, because one
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of the problems of the above procedure is derived from
the insolubility of the organic substrates to be reduced
in aqueous sodium dithionite solution. This has been
circumvented by addition of dioxan or dimethylformamide
as cosolvents.?

TABLE.

Molar ratios
Ketone : Na,S,0,:

Compound NaHCO;:Adogen  Yield/ %
(1) 1:8:6:- 63
(1) 1:8:6:8 76
(2) 1:8:6:- 67
(2) 1:8:6:8 81
(3) 1:8:6:- 68
(3) 1:6:4:6 82
(4)= 1:8:6:- 15
(4) 1:12:8:6 70
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trifluoroacetates.* The molar ratios used and results
obtained are summarised in the Table.

After several unsuccessful attempts to transfer sodium
dithionite from the aqueous layer into benzene with classical
transfer agents, Adogen 464, a liquid commercial mixture
of methyl trialkyl (C¢—C,,) ammonium chlorides, recently
recommended for the solubilization of other dianions
in organic solvents,® proved to be satisfactory.

The PT procedure was carried out as above using a 1:1
benzene: water mixture as solvent, with a reaction time of
20 h and molar ratios as shown in the Table. After
decantation, the organic layer was filtered through a silica
gel column, whence Adogen could be recovered by elution
with methanol and reused.

As depicted in the Table, the PT procedure afforded
higher yields of alcohols than the conventional procedure,

Methylcyclohexanones reduction by sodium dithionite

Isomer ratio

Alcohol IHnm.r. *Fnm.r.
cis:trans 1:2 1:1:75
cis:trans 1:2:5 1:2
cis:trans 3:1 3:1
cis :trans 4:1 375:1
cis i trans 1:2 1:2:25
cis trans 1:3-3 1:3-5
c,cittitc — —_
c,c:ttite — 1-6:2:1

a A 85:15 cis:trans mixture (F. Johnson and L. G. Duquette, Chem. Comm., 1969, 1448) of this ketone was used in the reduc-

tion.

Using conventional methods sodium dithionite was
added to a stirred aqueous solution of methylcyclohexanone
(2%) and sodium bicarbonate at 80 °C over a period of 8 h
at regular intervals. (Longer reaction times did not
improve substantially the yields of alcohols obtained).
The aqueous layer was extracted with diethyl ether while
the organic layer, after the usual treatment, afforded a
residue that was distilled (bulb-to-bulb) at reduced pressure.
Yields of alcohols were estimated by g.l.c. analysis of the
distillate (2-5 m X 3 mm packed column of 109, Carbowax
on Chromosorb W at 80 °C). Isomeric ratios were deter-
mined by the relative integration of H-C-O- and CF;CO,-
signals in the *H and *F n.m.r. spectra of the corresponding

b ¢,c = ¢-2,¢c-6-dimethylcyclohexan-r-1-ol; ¢,¢ = ¢-2,¢-6-dimethylcyclohexan-r-1-ol; ¢,¢ = #-2,c-6-dimethylcyclohexan-r-1-ol.

the most remarkable being the yield increase observed in the
reduction of sterically hindered 2,6-dimethylcyclohexanone
(4). Likewise, the stereoselectivities obtained using the
PT procedure were also somewhat higher, and were com-
parable to those reported with classical hydride reagents
such as sodium borohydride.®
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