
Tetrahedron Letters,Vol 24,No 36,pp 3819-3822,1983 oo40-4039/83 $3.00 + .OO 

PrInted In Great Brltaln 01983 Pergamon Press Ltd. 

ACID CATALYZED INTRAMOLECULAR CONJUGATE ADDITION 

AS A ROUTE TO trans HYDRINDANE SYSTEMS 

Gllbert Stork*and Karnall S 
?l 

Atwal 
Department of Chemistry 

Columbia University 
New York, NY 10027 

Abstract A stereocontrolled acid catalyzed intramolecular conjugate addition and Its .appllca+zon 
In the enantloselective synthesis of trans hydrlndanes are described 

In this communlcatlon we wish to report an acid catalyzed stereocontrolled cycllzation2 

(1. +Z_) which might be applicable m the construction of choral precursors for steroid synthesis 

1 2 

The starting material for these studies was the readily available cls-3-methyl-4-carboxy- 

cyclohexene (2) 3 The ester was reduced with L1AlH4 and the resulting alcohol i was transformed 

to the enone 1 by a three step sequence Ozonolys~s (CH2C12, -78"C, Me2S workup) of the olefln 

4 gave the lactol? which was treated with (C6H5)3P=CHCOCH3 (benzene, r t ) to afford the 

enone 6 Compound 6 on stirring with methanol (CH2C12, Py+Ts; r t ) furnlshed the enone L5 In - 

51% yield from ester 2. 

On treatment with catalytic TsOH m CH2C12, enone 1 was converted to the blcycllc product 4 

In 70% yield The fact that the cycllzation leadlng to 2 was very stereoselectlve with respect 

to the newly formed carbon-carbon bond was proved by its hydrolysis (aq acetone, HCl) to lactol 

1 followed by oxldatlon (XC, CH2C12) to the lactone i6 (72% overall yield), IR (CHCQ) 1760, 

1720 cm-l, NMR (CDC13) 6 2 17, 2 16 (sInglets, 3H), 1 32, 1 18 (singlets, 3H, ratlo 1 10) 

The proof that the mayor Isomer corresponds to structure 2 follows from Its conversion to 
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2a 
the !n"lin tY‘Zn; hydrlnda"""e dcLlvatlve 15. - The lactol 7 on heatrng wrth KOH rn aqueous 

mcth,\nol gave the trlcyclrc product 2 (60% from 2, two eprmers by V P C , 
4 

rat10 1 10). Compound 

9 was transformed rnto the enone 10 (72%) by heating wrth acetlc anhydrlde and TsOH in benzene _ - 

Catalytx hydrogenation (CtOAc, Pd-C) of 10 and saponlfrcatlon of the resulting acetate 11 pro- - - 

vldcd the alcohol 12 (88%) which on oxldatlve ellmlnatlon' of the corresponding selenlde 138 - pro- - 

vldrd the olefln 14 (40% from 12) Ozonolysrs (CH2C12, Me2S workup) of 14. gave the trans dl- 

ketone =*a as the maJ"r product 9 

The predomrnance of the desired antr relatlonshlp of the angular methyl and hydrogen at the 

ne!\ly formed carbon-carbon bond in 2 can be ratlonallzed by constderlng the transltlon states 4 

and g lo 

0 

Y &aH 
0 w 0 H \ 

H u 
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The sterrc congestlon U-I transItion state g leadlng to czs isomer of 15 
11 

makes It less favorable - 

than the alternative transition state A which favors the tm.s ring Junction. 

With the assumption that cycllzatlon L-+2 will proceed wrthout loss cf "ptlcal activity, 

we decided to prepare the key lntermedlate 1 m optically active form. Duels Alder reaction of 

trans prperylene and R(-)menthyl acrylate (CH2C12, EtAlC12, -2O'C) provided the ester 16 l3 (70%) - 

1x1 43% optical yleld.14 The transformation of compound 16 - ;nto the alcohol 12 proceeded as des- - 

crlbed for 2 + 12 - Compound 12 had U-I fact been formed from 16 without loss of optlcalactlvlty 
14 

- - 

Naklng use of the choral acrylate derived from (-)-B-pmene l6 the optical yield of compound 1 

could be Improved to 55-60% 

In conclusion, we have shown that the acid catalyzed 1-1 tramolecular conlugate addltlon 

of systems such as 1 can be used to prepare optxally pure 17 IntermedIates with controlled ster- 

eochemrstry Compounds such 

sterl"ds.18 
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