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BIOMIMETIC POLYENE CYCLIZATIONS - ASYMMETRIC INDUCTION 
IN THE CYCLIZATION OF A CHIRAL DIENIC IMINE 
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AbbXhact. Jhc acid-cataRyzed cycUzafiion 06 fhe chinaL ak!dim.Lne phe- 
pahed dhom Zhand-S,9 dimethyldeca-5,9-dienaL and (-)S-a-pheny~-ethyeaminc ad- 
6ahdb diabZeheoi.%amenic amino-5 dLmetLyL-2,9 dctalinab, the abymme~hic induc- 
Zion being 65% in bhe Xhanb-Xhanb betied and 35% in Xhe Cib -Xhanb d&Led. 

The work of W.S. Johnson (1) demonstrated that approprlably 
constructed polyolefinic allylltc alcohols or acetals undergo non enzymic, acid- . 
catalyzed cyclizations to give polycyclic substances possessing "natural" con- 

figuration. These cyclizations were stereospecific with respect to the relatl- 

ve configurations of the chlral centers produced at the bridge-heads : however 

the products were racemic. In view of the fact that the enzymatic cyclizatlon 

of squaleqe_pro&eds With total asymmetric induction to produce enantiomerical- 

ly pure products, W.S. Johnson and al. (2) examined the cyclization of an optf- 

tally active dienic acetal 2 which was shown Indeed to proceed with a remark- 

bly h$gh degree of asymmetric inductton (scheme 2). 

Previous work from our laboratory (3) has shown that a chiral imino- 

group is very efficient to initiate acid-catalyzed cyclizations of mono-olefi- 

nit substrates leading to high yields of monocyclic products with moderate ex- 

tetids of asymmetric induction. 

The present paper describes the use of a chiral Amino group to the a- 

cid-catalyzed cyclizatlon of the dienic substrate already studied by Johnson 

in order to compare the advantages of this initiating group towards a chiral 

acetal group. 

Imiqe 1. S was prepared in quantitative yield from trans-5,9- dlmethyl- 

deca-5,9-die&l(Z), C-)2 a-phenylethylamine in benzene in presence of molecular 

sieves at room temperature in 1 hour IIR : vca 1670 ~rn'~/. 

Then a solutFon of 4ml of SnCl4 in lOOm1 of benzene was dropwise ad- 

ded, at room temperature, to a solution of 1.5g of imine 1 S fn 1.5ml of anhy- -_ 
drous benzene under nitrogen and vigorous agltatfon. The resulting solution was 

stirred 24h in the dark. The usual work-up yielded l.lg of secondary amines 

175% yield). 5355 



This crude product was shown, by 'H NMR at 250M~z, to be a mixture of 

90% of amines 2 to 6a (4) having an endocycl.ic double bond lvinylic protons 

leading to a multiplet between 5.08 and 5.25 ppm\ and 10% of anines having an 

exocyclic methylene group (character&zed by a multlplet for the vinylic pro- 

tons between 4.7 and 4.85 ppm (21) 1 which wexe easily separated by chromatogra- 

phy on silicagel, 
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- SCHEME l- 

!W the mixtire of smknea & to & (5) * the d&astereoisomers having an 

equatorial amino group, 3a and 4a (57%) and those having an axial amlno group@ - - 
2 and 6a (43%) were easily distinguished by the relative positions of the NMR 

signals land their fntensltfes) for the angular methyl group which appeared at 

0.78 (47%) and 0.83 (10%) in the case of an equatorial amino group and at 0.90 

(14%) and 0.94 ppm (29%) In the case of an axial amino group (61. 

Finally the diaetereoisomeric series (3a+5a) and (4a+6a) were distln- -- -- 
gulshed bythe two quadrupletscentered at 3.9 (76%) and 4.0 ppm (24%) correspon- 

ding to the benzylic proton. 



ture has 

It can be concluded from this NMR study that 76% of the x&action mix- 

the sarae chixality on carbon C-5 147% ~a~~~g aa equatorlaf amino group 
ans3 29% an axSal one) ~~wh~l~ 24% has the opposite chlrality on C-5 (10% with 

an equatorial NHR and 14% with an axial one). 
The abeolut~e canfbguratlon of cabon O-5 Jin the major d~astex~~~s~~xa 

Was deterzn$ned, after debenzylation on Pd-C, by using FIOIBBU’S method 47) : khs 
foxmation OX f-1 W-pbenylbutyric acid Indicated *hat. t&2 C-5 absolute con&X- 

guratlon in the predominant dlastereo$somers was probably 2 (8). 

The composition of the products obtained by cyclisation of imine 

is shown on scheme 1. 

- SCHEME 2 - 

1 s -- 

The canyparison of our results (scheate I) and t&me of Johnson and al- 

(scheme 2~) po&nts out several coimri~ents : 

1) The maln diastereaisomer obtained from the chlral acelal 2 is eke axZal 

the chiral. aldimine 1 S leads mainly -LQ the equatoYG&l e- _-?. 
p&mer 3a. Our result is similar to thr>se obtained by Xre- - 
land $11) during the acid-catiilyzed eycl.ization of aldehyde 

2 which a~ffarded mainly the racemtc equatdrtal alcohol. 

2) A ski.ikSng difference ~tw~~~ the kwo expeximents $23 also observed in 

the extent of asy~~~~efzxlc induction, During the ace&al. cyclizatC2n a 84% enan- 

tiomeric excess is obtained fn both dSastereoisomeric series (cis-trans and 

trans-trans) meanwbllie in the Amine cyclization we obsexved a 65% enantiomerfc 

excess In the trans-trans serles but only a 35% in the cls-trans series, the 

optical p~riky of C-5 being 52% Pn our case zlnd 84% in the acetal case. 
A more detailed dlscusslon of the orfgin of this chiral recognition 



as well as some additional results will be reported shortly in a full paper. 
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