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Chiral auxiliaries were used in many different types of
reactions’ for asymmetric synthesis of natural products. We
became interested in the use of optically active 1,1"bi-2-na-
phthol as a chiral auxiliary in the acid catalyzed polyene cy-
clization reactions typified by the efficient conversion of
methyl monocyclofarnesate to methyl bicyclofarnesate of
drimane skeleton.? (Scheme 1)
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Dihydro- g-ionone(1) was prepared from g-cyclocitral in
conventional ways: reduction to the alcohol by sodium
borohydride, conversion to the allylic bromide by reaction
with phosphorus tribromide and calcium hydride,? substitu-
tion by ethyl sodioacetoacetate, and decarboxylation in wet
dimethyl sulfoxide containing sodium chloride.* Reaction of
1 with triethyl phosphonoacetate gave a mixture of (E)- and
(Z)-isomers of ethyl monocyclofarnesate(2).? (F:Z = = 4:1)
The mixture was directly hydrolyzed to give predominantly
(E)-monocyclofarnesic acid(3). (£:Z = = 8:1) In the nmr spec-
tra, the signal for the methyl group attached to the g carbon
of the (F)-acid(3) appeared at & 2.18 while that of the
(£)-acid(4) was found at §1.97. (Scheme 2)
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Esterification of (E)-monocyclofarnesic acid(3) with
racemic 1,1-bi-2-naphthol was readily accomplished by con-
version to the acid chloride and treatment of the acid chloride
with (+)-1,1"bi-2-naphthol in dichloromethane and pyridine.
The nmr spectrum of racemic (£)-binaphthy! ester 5° showed
that non-aromatic proton signals in 5 shifted upfield by
0.15-0.17 ppm compared to those of the ethyl ester 2 sug-
gesting noticeable anisotropic influence of the naphthalene
moiety on the non-aromatic part of the molecule.
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Treatment of the racemic ester 5 in benzene with boron
trifluoride etherate resulted mainly in the hydrolysis and the
cyclized product was obtained in a poor (=10%) yield. How-
ever, when 5 was reacted with 2 equivalents of stannic chloride
in benzene for 20 hours at room temeprature, the desired bicy-
clic product 6 was obtained in 40% yield after silica gel column
chromatography. (Scheme 3) Subsequent reaction with
lithium aluminum hydride resulted in the formation of drime-
nol(7) as a single product accompanied by recovered 1,1"bi-
Z-naphthol. The structure of 7 was confirned by extensive
spectroscopic data on the corresponding acetate 8.° In parti-
cular, 3C chemical shift value of the carbon-13 of 8 ( §14.4)
was diagnostic; known values for the corresponding carbons
of drimenol and 9-epidrimenol are §14.8 and §23.1, respec-
tively.” The origin of the high stereoselectivity observed in
this type of cyclization reactions was already discussed in the
literature.®
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For the chiral induction experiment, (£)-(+)-1,1-bi-2-
naphthol was used to prepare the optically active monofarne-
sate ester (R)-5. Cyclization of (R)-5 and the reduction of the
resultant (R)-6 with lithium aluminum hydride yielded op-
tically active drimenol (-)-7. (] = -5.4°, ¢ = 0.41, benzene;
literature value,’ [a]} = -19.1°, ¢ = 0.76, benzene) Analysis
of the high resolution nmr spectrum?® of the ester 9 prepared
from (-)-7 and (R)-MTPA chloride led to a more dependable
optical purity value (20% e..) of the product.(Scheme 4)

In conclusion, use of optically active 1,1"-bi-2-naphthol as
a chiral auxiliary in the acid catalyzed cyclization of mono-
cyclofarnesate resulted in a moderately low chiral induction.
Employment of other chiral agents for more efficient asym-
metric synthesis of this important class of compounds will be
the subject of future studies.
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Many reactions of e,f-unsaturated carbonyl and nitrile
compounds are catalysed by Lewis acids. These include, for
example, catalyzed Diels-Alder reactions, alternating copoly-
merizations, [2 + 2] cycloadditions, aldol condensations, and
several photoreactions. Especially in Diels-Alder and ene re-
actions, the enhanced reactivity and stereoselectivity have
been attributed to changes in frontier orbital energies and
C=C double bond polarity upon complexation of the car-
bonyl oxygen.! Lewis ef al. have reported that Lewis acid
complexation of e ,8-unsaturated esters results in marked
changes in their spectroscopic properties and unimolecular
photochemistry.? The possibility that Lewis acids might also
serve as catalysts for bimolecular photochemical reactions
is suggested by reports concerning the photodimerization

of dibenzylideneacetone in the presence of SnCl? by pre-
liminary reports concerning the effect of Lewis acids on
the photodimerization of coumarin®® and cinnamic esters,*®
and by a recent report of selective head-to-head dimerization
of cyclopentenone in the presence of SnCl,°.

We have initiated a study on the photodimerization of a
biologically important furocoumarins in the presence of
Lewis acids. Because of the importance of psoralens(furo-
coumarins) in the treatment of psoriasis and vitiligo, the
photophysical properties of the lowest excited states(singlet
and triplet) of furocoumarins and coumarins have been ex-
tensively investigated in recent years.® The excited states of
4.5’ 8-trimethylpsoralen(TMP) have been investigated in
rigid matrices at 12 and 77K by means of luminescence and



