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Recent interest in the mechani.sm of lithium aluminum hydride (LAH) reductions of formally iso- 

l-6 
lated carbon-carbon double bonds proqts us to report our observations for the corresponding 

reductions in szabicyclic systems. 

N-Carbethoxy-7-a~a-2,3-benzobicyclo(2.2.l)heptadiene (I, mp 59.5-60.0’) was prepared via Diels- 
7 

Alder addition of benxyne to N-carbethoxypyrrole. Reduction of 1 with LAH or Vitride in diethyl 

ether afforded three products, (2-4). The reaction products were separated by glpc utilizing a It in. -- 

N/CH3 

w H20 . 

I Et20, 8 hr. workup 
4X? 2 

= = 

product ratios. 33 61 6 

by 10 ft. FFAP (20%, on Chromasorb W) column, (column temp. - 155’, He flow rate - 120 ml./min.). 

Product identification was accoqlfshed via nmr and mass spectral analysis. 

Deuterium labeling studies were performed in an effort to delineate the mechanism of the reduc- 

tion. Treatment of 1. with IAH followed by workup with NaOD-D20 afforded -dl along with 2 and 5. 

The position of the deuterium atom in 2 was established as exo-5- - (or 6-) by comparison of the nmr 

8 
spectrum of z-d1 (figure 1.b) with that of 2-exo,exo-5,6-d2 (prepared via D2/Pd-C reduction of 3, --- 

figure 1.~). The corresponding reduction of 1 with lithium aluminum deuteride (LAD) followed by 

workup with NaOH-H20 afforded L-d,, whose structure was assigned by analysis of itr nmr spectrum, 

(figure 1 .d) . 

In a separate experiment, it was determined that 2 could be reduced smoothly to 2 by UB-Et20 

under the came conditiona whereby 2 is generated via reduction of 1. Thin result auggeats that 2 may 

be an intermediate in the overall LAH reduction of L to 2. 

Interertingly, no 7-aza-2,3-benxonorbornene (2) was observed among the products of the reduction 
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of 1. In 6 rep6rata exparimat, reduction of 4' to 2 occurred under condition6 whereby i i6 reduced 

to 2-A. However, the reduction of 4~66 ob66rved to be mh more 6luggiEh th6n ir the correrponding -- 

reduction of 1. Thia ObEervation probably account8 for the abEenC6 of 2 among ths product6 of the 

LAH reduction of 1. 

We h6ve extended our 6tUdie6 of I&i reduction6 of a66biCycliCE to include two related 6ystem6. 
10 11 

N-carbethoxy-7-66anorbornene (i) and N-methyl-5-a66bicyclo(2.2.2)oct-2-ene (1). Interertingly, 
10 

LAH reduction of 5 6fforded N-methyl-7-a6anorbornane (3 66 the only reaction product. However, 

no reduction product we6 obtclined when 1 war Eimilarly treated with IAH-Et20. To expl6in the6e ob6er- 

vation6, we look to subtle difference6 between the geomctrie6 of the anticipated organoaluminum 

intermediates derived vi6 the reaction6 of IAH with sy6tem6 5 and 1, (vide infra). An Edditional -- 

contributing factor might lie in the anticip6ted difference6 in strcrin energie6 in proceeding from 
12 

5 to S a6 collpared with the case of proceeding from 1 to the correlponding 66turated EyEtam. 

The close6t analogy to our observed LAH-promoted C-C reduction6 lie6 in an earlier report by 

Prantu6 and Snyder'. There invertigatorr, rtudied the corre6ponding IAH reduction6 of norbornenc6 and 

norbornadienes berring oxygen-containing EUbEtitUentE (-OH, -OAc, and -Ot_-Bu) in the z-7-po6ition.2 

An intramolecular mechani6m for these reduction6 WEE proponed. An analogous mechanism for the corre6- 

ponding reductfons in our 7-arabicyclo(2.2.1)hepLenyl oysterno is shown in Scheme I. Note that a 

SCHEME I 

four-center transition state is implied for the intramolecular reduction of the 5,6-double bond (2, -- 

Scheme I). To the best of our knowledge, the reduction of 2 to 2 and of 5 to 1 repreeent the first 

reported examples of LAH reduction6 of formally isolated houble bond6 in bicyclic amine syeterrm. 

The markedly different behaviour of f? and of 1 toward IAH-Et20 cluggerts that relief of 6train 

may be an important factor (in 6ddftion to the previously-recogni6ed2 importance of geometric config- 

uration) in facilitating anomalous double-bond reduction6 by LAH. Addition61 experiment6 designed to 

clarify thi6 point and to further delineate the detailed rmchani6m of the reduction proce66 are 

underway. We hope to report the result6 of theee 6tudie6 shortly. 
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Figure 1. (Shown on next page). Partial 60 MHz nmr spectra (CDCl3 solvent, aromatic proton region 

not shown) of. (a) N-methyl-7-asa-2,3-bent>norbornene, (3); (b) N-methyl-7-ata-2,3-benco- 

exo-5-deuterionorbornene, (&-dl); (c) N-methyl-7-aaa-2,3-benzo-exo,exo-5,6-dideuterionor- - -- 

bornene, (2-exo exo-5,6-d2); (d) N-trideuteriomethyl-7-aaa-2.3-benzo-exo-S-deuterionorbor --)- 

nene, (2_-d4). 
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