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ACID CATALYZED INTRAMOLECULAR CONJUGATE ADDITION
AS A ROUTE TO trans HYDRINDANE SYSTEMS

* +1
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Columbia University
New York, NY 10027

Abstract A stereocontrolled acid catalyzed intramolecular conjugate addition and 1ts application
1n the enantioselective synthesis of trans hydrindanes are described

In this communication we wish to report an acid catalyzed stereocontrolled CyCllZathn2

(1 + 2) which might be applicable in the construction of chiral precursors for steroid synthesis
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The starting material for these studies was the readily available cis-3~methyl-4-carboxy-
cyclohexene (3) 3 The ester was reduced with L1AlH, and the resulting alcohol 4 was transformed
to the enone 1 by a three step sequence Ozonolysis (CHZCIZ, -78°¢C, Me,S workup) of the olefin
4 gave the lactol 5 which was treated with (C6H5)3P::CHC0CH3 (benzene, r t ) to afford the
enone 6 Compound 6 on stirring with methanol (CH2C12, Py+Ts: r t ) furnished the enone ls in

51% yield from ester 3.

On treatment with catalytic TsOH in CHyCl,, enone 1 was converted to the bicyclic product 2
in 70% yield The fact that the cyclization leading to 2 was very sterecselective with respect
to the newly formed carbon-carbon bond was proved by 1ts hydrolysis (aq acetone, HCl) to lactol
7 followed by oxidation (PCC, CH,C1,) to the lactone §6 (72% overall yield), IR (CHClB) 1760,
1720 cm~!, NMR (CDC13) § 217, 2 16 (singlets, 3H), 1 32, 1 18 (singlets, 3H, ratio 1 10)

The proof that the major isomer corresponds to structure 2 follows from its conversion to
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the known trams hydrindanone derivative lé,za The lactol 7 on heating with KOH 1n aqueous
methanol gave the tricyclic product 9 (60% from 2, two epimers by VP C ,4 ratio 1 10). Compound
9 was tiansformed 1into the enone 10 (72%) by heating with acetic anhydride and TsOH in benzene
Catalytic hydrogenation (LCtOAc, Pd-C) of 10 and saponification of the resulting acetate 11 pro-

7 of the corresponding selenide lé? pro-

vided the alcohol 12 (88%) which on oxidative elimination
vided the olefin 14 (40% from 12) Ozonolysis (CHZCIZ, Me,S workup) of 14 gave the frans di-

ketone lé?a as the major product 9

The predominance of the desired anti relationship of the angular methyl and hydrogen at the

newly formed carbon-carbon bond 1n 2 can be rationalized by considering the transition states A

and §.10
o) (o)
H (o] H
H\ ;
W H)k/
(0]
A B

11
The steric congestion in transition state B leading to cis isomer of 157" nakes 1t less favorable

than the alternative transition state A which favors the frans ring junction.

With the assumption that cyclization 1 + 2 will proceed without loss cof optical activity,
we decided to prepare the key intermediate 1 in optically active form. Diels Alder reaction of
trans piperylene and R(-)menthyl acrylate (CH2C12, EtAl1Cl,, -20°C) provaded the ester ;§}3 (70%)
in 43% optical yleld.14 The transformation of compound 16 into the alcohol 12 proceeded as des-
cribed for 3 - 12 Compound 12 had in fact been formed from 16 without loss of optical act1v1ty14
Making use of the chiral acrylate derived from (-)—B—pmene16 the optical yield of compound 1
could be improved to 55-60%

In conclusion, we have shown that the acid catalyzed intramolecular conjugate addition
of systems such as 1 can be used to prepare optically pure17 intermediates with controlled ster-

eochemistry  Compounds such as 10 can serve as valuable 1ntermediates in the synthesis of chiral

sterlods.18
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