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The reduction of the enol ethers of 2-hydroxymethylene
cyclohexanone (I) by lithium aluminum hydride have been reported1’2
to yield a,P-unsaturated aldehydes (II) by means of a hydride
addition to the carbonyl group according to the scheme g (see
flow sheet I), Saturated carbonyl compounds suspected of being
the aldehydes ITId and IITe have been isolated in the reduction

of the ethers Id and Ie.
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It was shown recently3 that the reduction of the ethyl
ether (IV) derived from 3-formylhomocamphor does not lead to
any aldehydic material. Only"3-methylhomocamphor (V) could

be isolated from the reaction mixture, This result was
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explained by a reduction involving two successive 1,4-additions
of hydride to the cisoid? system formed by the carbonyl group
and the exocyclic double bond (reduction scheme ¢ in flow sheet T)

In order to evaluate the fectors influencing these tyves
of resctions, the derivatives (VI) were reduced with lithium
aluminum hydride snd with sodium borohydride, The results are
reported in table I,

T4&BLE I

RESULTS OF THE VARICUS HYDRIDE REDUCTIONS

Reducing asgent | Derivatives Percentage of products
VII |  vIII X
LialH, Via 0-5% 60-65% 30-357
VIb 35-40% 0-10% 50-55%
VIe 5-10% 60-657 30-35%
VId - 60-65% 35-40%
NaBHa Via 25% 10% 657
vId ~ 15% ess.
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FLOW SHEET I

YECHANISTIC SCHEMES FOR THE REDUCTIONS
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* TIn these mechanistic schemes, -MX, stands for undetermined
alkoxysluminum hydrides or alkoxyborohydrides.
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The >resence of 3-methylcamphor (VIII) in the reduction
mixtures is demonstrated by reak superrosition in the vapor
vhase chrometogravhy wilth a sample prepared by an unambiguous
nethod’ &1d by the formation of the corresponding semicarba-
zone m.p, 230° (lit.5 229,5-230°), 3-Methylenebornecl (IX)
whose presence in the resction mixtures is indicated by peaks
at 5,00 p.p.m.* (olefinic protons) and 3.58 p,p.m. (carbinolic
proton) is characterized by the 3,5-dinitrobenzoate, m,p, £69%*,
The aldehyde (VII) presenting peaks at 9.50 p.p.m. {aldehydic
proton) aad 6.58 p.p.m. (olefinic rroton) is charascterized by
the 2,4-dinitrophenylhydrazone m,p, 226° and by conversion to
the known acid X m.p. 109-1100 (11t.77€ 2120) ana [a]§5+ 136.5°
(11t.72€ + 120°),

The results obtained for the reduction of the compounds
(VIa, VIb ard VId) cer be explained by the mechanistic schemes
proposed in the flow sheet,.l.

The aypothesis that 3-methylenecamphor (VId) is a common
intermedizte in the reduction reths b and ¢ (flow sheet I) is
confirmeé by the fact that for a piven rediucing avent the ratio
of 3-methylcamphor (VIII)}/3-methyleneborneol (IX) present in
the reduction mixtures is tle same whether the derivatives

(VIa and VIc) or 3-methylenecamvhor (VId) are reduced.

* 411 n.,m,r, meesurements were carried out at 60Mc/sec., for GCL
solutions, Chemical shifts (§) are expressed in p.p.m. scale4
relativs to internal tetramethylsilane

** Correct anelysis were obtained for all the new comvounds
descrioed in this paper,
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It must be noted that the schemes proposed do not sstisfactorily

explain the results of the reduction of thLe thiobutyl ether (VIb).
Further work is currently underway to establish the scope of the
1,4-additions and tle differences in behsviour of the O- and the
S-ethers in these reductions.
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