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BIOMIMETIC POLYENE CYCLIZATIONS - ASYMMETRIC INDUCTION
IN THE CYCLIZATION OF A CHIRAL DIENIC IMINE
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Abstract. The acdid-ecatalyzed cyclization of the chiral aldimine pre-
pared from thans~5,9 dimethyldeca-~5,9~dienal and {-)S~a-phenyl-ethylamine af-
gornds diastereoisomenic amino-5 dimethyl-2,9 octalines, fhe asymmetric indue-
Lion being 65% .in the Trans-thans sendies and 35% in the cdls-trans series.

The work of W.S. Johnson (1) demonstrated that appropriably
constructed polyolefinic allylic alcohels or acetals undergo non enzymic, acid-
catalyzed cycllzations to give polycyclic substances pdésessing "natural" con-
figuration. These cyclizations were stereospecific with respect to the relati-
ve confilgurations of the chiral centers produced at the bridge~heads ; however
the products were racemilc. In view of the fact that the enzymatic cyclization
of squaleqeﬁproéeeds with total asymmetric induction to produce enantiomerical-
ly pure products, W.S. Johnson and al. (2) examined the cyclization of an opti-
cally active dienic acetal 2 which was shown indeed to proceed with a remark-
bly high degree of asymmetric induction {(scheme 2).

Previous work from our laboratory (3) has shown that a chiral imino-
group 1is very efficient to initiate acld~catalyzed cyclizations of mono-olefi-
nic substrates leading to high yields of monocyclic products with moderate ex—
tends of asymmetric induction.

The present paper describes the use of a chiral imino group to the a-
cld-catalyzed cyclization of the dienic substrate already studied by Johnson
in order to compare the advantages of this initiating group towards a chiral
acetal group.

Imine 1 § was prepared in gquantitative yleld from trans-5,9- dimethyl-
deca-5,9~dienal(2), (-)S a~phenylethylamine in benzene in presence of molecular
Voay 1670 em™t.

Then a solution of 4ml of SnC14 in 100ml of benzene was dropwise ad=
ded, at room temperature, to a solution of 1.5g of imine 1 8 in 1.5ml of anhy-
drous benzene under nitrogen and vigorous agitation. The resulting solution was
stirred 24h in the dark. The usual work-up yielded 1.lg of secondary amines
{75% yleld). 3355

sleves at room temperature in 1 hour |IR :
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This crude product was shown, by 1y NMR at 250MHz, to be a mixture of
90% of amines 3a to 6a (4) having an endocyclic double bond |vinylic protons
leading to a multiplet between 5.08 and 5.25 ppm| and 10% of amines having an
exocyclic methylene group |characterized by a multiplet for the vinylic pro-
tons between 4.7 and 4.85 ppm (2)| which were easily separated by chromatogra-

phy on silicagel.
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In the mixture of amines 3a to 6a (5), the diastereoisomers having an
eguatorial aminc group, 3a and 4a (57%) and those having an axial amino group,
5a and 6a (43%) werse easily distinguished by the relative positlons of the NMR
signals {and thelr intensities) for the angular methyl group which appeared at
©.78 (47%) and 0.83 (10%) in the case of an equatorial amino group and at 0.%0
(14%) and 0.94 ppm (29%) in the case of an axial amino group (6).

Finally the diastereoisomeric series (3at+t5a) and (4at6a) were distin-
gquished by the two guadrupletscentered at 3.9 (76%) and 4,0 ppm (24%) correspon-
ding to the benzylic proten.
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It can be concluded from this NMR study that 76% of the reaction mix-
ture has the same chirality on carbon C=5 {47% having an equatorial aminoc group
and 29% an axial one) meanwhile 24% has the opposite chirality on C-5 (10% with
an equatorial NHR and 14% with an axlal one}.

The absolute configuration of carbon Cr5 in the major diasterecisomers
was determined, after debenzylation on Pd~C, by using Horeau's method {7) : the
formation of (-~} s~phenylbutyric acld indicated that the C~5 absolute confi-
guration in the predominant dlasterecisomers was probably 8 (8).

The composition of the products cbtained by cyclization of imine 1 S
is shown on scheme 1.
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The comparison of our results (scheme 1) and those of Johnson and al.
{scheme 2} points out several comments :
1} The main dlasterecisomer obtained from the chiral acetal 2 is the axial
epimer 6b meanwhile the chiral aldimine 1 § leads mainly to the equatorial e-
pimer 3a. Our result is similar to those obtained by Ire-
™~ land {11) during the acld~catalyzed cyclization of aldehyde
{;\’:] 7 which afforded mainly the racemic equatorial alcohol.
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2} A striking difference hetween the two experiments is also observed in
the extent of asymmetric induction. During the acetal cyclization a B4% enan~
tiomeric excess is obtained in both diastereoisomeric series {cls-trans and
trans-trans) meanwhile in the imine cyclization we observed a 65% enantiomeric
excess in the trans-trans seriles but only a 35% in the cis~trans serles, the
optical purity of C~5 being 52% in our case and B4% in the acetal case.

A more detalled discussion of the origin of this chiral recognition
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as well as some additional results will be reported shortly in a full paper.
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