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Abstract: Indoles containing a 2, 3-fused bridged ring undergo highly stereoselective 

reduction to cis-fused derivatives with the endo-exo stereochemistry depending on - -- 

choice of reducing agent. 

The selective reduction of the 2,3-double bond of indoles has been accomplished by 

treatment with solutions of alkali metals in liquid amonia followed by quenching with a 

source of protonsl, and by reduction in strongly acidic media. Reagents employed in the 

latter method have included hydrogen/catalyst, dissolving metal-acid combinations2 

acyloxyboranes3, and amine-boranes4. In the case of indoles bearing a 2,3-fused ring, 

reduction by either method generally results in the formation of the cis-ring junction5. - 

It was of interest to apply some of these techniques to compound &since the presence 

of the ethano bridge restricts ring inversion, making possible a more detailed 

determination of the stereochemical course of the reduction. 

Synthetic access to this previously unreported ring system was accomplished by 

deprotection of the hydrazone 1 followed by treatment in situ with HCl/isopropanol to -- 

afford 2 _* Treatment of 1 with a solution of sodium in liquid ammonia-tetrahydrofuran, 

followed by quenching with NH4C1 resulted in the formation of a single product, m.p. 

111.5-112.5° isolated in 83% yield. The structure of this material was established as 3 

by single crystal X-ray analysis6. The crystal structure was solved by direct methods7. 

Full matrix least-squares refinement of atomic positional8 and thermal parameters 

2469 





2471 

H 

1 4 
d - 

1. Zn/AcOH aN_ND-C02CH2CC13 * 

2. HCIIIPA 
I 

NO, Liq. NH3 

\ 

Although the formation of these products may 

respective reaction mechanism as follows, the 

unexpected. Thus, protonation of 2_ in highly 

indolenium ion .?a. Attack of the iminium bond - 

be rationalized on the basis of Lhe 

high degree of stereoselectivity was 

acidic media results in formation of the 

by the hydridic reducing species then 

takes place from the least hindered side to give 4 1 Treatment of q;ith sodium-liquid 

ammonia results in a stepwise reversible transfer of two electrons to give the 

thermodynamically most stable anionic species 5, which abstracts a proton from the 

solvent to yield 5. Final proton capture at the 9b-position during quenching occurs 

preferentially from the equatorial side, thus accounting for the formation of 2. 
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