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REDPCTION OF HYDROXYMGPHYLRN~ DERIVATIVES OF CAMPHOR 

VXTH COI'PLEX RYDRIDRS* 

Jean-Claude Richer and Reginald Clarke 
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I'niversity of Montreal, Montreal, P.Q., Canada, 

(Received 24 Fe&wary 1964) 

The reduction of the enol ethers of 2-hydroxymethylene 

cyclohexanone (I) by lithium aluminum hydride have been reported 1,2 

to yield a,p-unsaturated aldehydes (II) by means of a hydride 

addition to the carbonyl group according to the scheme a (see 

floe sheet I). Saturated carbonyl compounds suspected of being 

the aldehydes IIId and IIIe have been isolated 

of the ethers Id and le. 

R2 Rl 
R3 0 

R3 
CHOR 

I 

RI 

: 
H 
CH3 

: 
CH 
R3 

e H 

R3 
R2 Rl 

R3 

Q 

I 
CHO 

R4 5 

II 

R2 R3 R4 

H H H 
H H Ii 
CH H 
H3 

H 
CH3 

H CL3 
CH3 
CH3 

in the reduction 

R2 Rl 
R 

R3 

72 
CHO 

R4 R5 
III 

R5 

H 
H 
H 
H 
crr3 

* Presented in part before the 19th meeting of the "Association 
Canadienne Francelse pour 1'Avancement des Sciences". 
Quebec, P.Q., November 1963 

935 



936 3edustisn of hydroxymethylena derivativee of camphor 
with complex~hydrides 

It was shown recently3 that the reduction of the ethyl 

ether (IV) derived from 3-formylhomocamphor does not lead to 

any aldehydic material. Only'+methylhomccamphor (V) could 

be isolated frcm the reaction mixture, This result 188 

IV V VI 
VII3 Y = N(CH3) 
VIb y = SBu 
VIc Y=OBu 
VId Y=H 

explained by 8 reduction involving two SUCCe88iVe 1,4-additions 

of hydride! to the ciaoid system formed by the carbonyl group 

and the exocyclic double bond (reduction scheme 2 in flew sheet T) 

In order to evaluate the fCCtOr8 inflUencing these types 

of reactions, the derivatives (VI) were reduced with lithium 

aluminum hydride and with sodium borohydride. lhe results are 

reported !.n table I. 

TABLE I 

R!?Sl!LTS OF THE VARTOITS HYDRIDE RXX'CTXOF!S 

Reducing agent Derivatives Percentage Of prOdUCt 

VII r VIII I IX 

No.16 
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* In these mechanistic sCheSes, -Mx stsnds for undetermined 
alkoxyaluminun hydrides or alkoxy orohydrides. 2 
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The wesence of 3-metk.ylcamphor (VIII) in the reduction 

mixtures is demonstrated by peak superposition in the vapor 

rhase chrxneto~aphy with P sa+e prepared by en unambiguous 

nethod ald by the formation of the corresponding semicarba- 

zone n.p. 230° (lit.5 229.5-230'). 3-Yethyleneborneol (IX) 

whose pre.sence in the reection mixtures is indicated by Teaks 

at 5.00 p.p.m.* (olefinic protons) and 3.58 p,p.". (carbinolic 

proton) i, characterized by the 3,5-dinitrobenaoate, m.p. &O**. 

The eldehyde (VII) presenting peaks at 9.50 p,p.m. (aldehydic 

proton) ald 6.5F p.p.m. (olefinic proton) is characterized by 

the 2,4_dinitrophenylhydrezone 9.p. 2260 end by conversion to 

the known acid X m.p. 109-llO" (lit,7PC 112O) and [cI]~~+ 136.5' D 

(lit 7PE + 140'). . 

The 'results obtained for the reduction of the compounds 

(VIE, VIb acd VId) CII‘ be explained by Lhe mechanistic schemes 

proposed in the flow sheet.1. 

The Typothesis that 3-mcthylenecamphor (VId) is a common 

interTediste in the reduction rcths b and 2 (flow sheet I) is 

confirmed by the fact that for B civen redi:cinC aPent tie ratio 

of 3-methylcamphor (VIII)/+methyleneborneol (IX) present in 

the reduction mixtures is ti,e same whether the derivatives 

(Via and UC) or j-methylenecannhor (VId) are reduced. 

- 

* All n.nl.r. meesurements were carried out et 6flfqc/sec. for CC1 
solutio?s. Chemical shifts (8) are expressed in p,p.m. scale4 
relativs to internal tetramethylsilane 

** Correct. analysis were obtained for all tile new cosrounds 
descri3ed in this paper. 
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It must be noted that the schemes proposed do not satisfactorily 

explain the results of the reduction of the thiobutyl ether (VTb). 

Further work is currently underway to establish the scope of the 

1,4_additions and t2e differences in behaviour of the CL and the 

S-ethers in these reductions. 

The authors gratefully acknowledge the financial assistance 

of the Canadian National Research Council. 
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