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DIASTEREOSELECTIVE MANIPULATIONS OF CONFORMATIONALLY RESTRICTED 

ENANTIOMERICALLY PURE BICYCLC[m.1.O]ALEANES. 1. NUCLBOPHILIC ADDITIONS TO 

THE CARBONYL CARBONS OF BICYCLO[m.l.O]ALEAN-2-ONES 

Eugene A. Mash*, Michelle A. Eaczynski, and Daniel P. Dolata 

Department of Chemistry, The University of Arizona, Tucson, Arizona 85721 

Abstract.Additions of nucleophiles to the carbonyls of several enantiomerically 
pure bicyclo[m.l.O]alkan-2-ones were found to be highly diastereo- 
selective. 

Recently there has been much interest in the diastereoselective manipulation 

of medium and large ring systems.' We have described the first, and to date 

only, general method for direct asymmetric introduction of stereogenic centers 

onto achiral medium and large carbocyclic rings via diastereoselective 

cyclopropanations of 2-cycloalken-l-one 1,4-di-Q-benzyl-L-threitol ketals 1.' 

Thus, bicyclo[m.l.O]alkan-2-ones 3 possessing cis ring fusion for m = 3-14 or 

trans ring fusion for m = 7-14 are now available in either enantiomeric form3 

from hydrolysis of the corresponding cyclopropane ketals 2.' 
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1 R = CH2OCH2Ph 
2 3 

The usefulness of this cyclopropanatlon~ methodology in the aqmmetric 

synthesis of natural products' which possess medium or large rings will depend 

in part upon the diastereoselectivity obtained during synthetic manipulations of 

enantiomerically pure cyclopropyl ketones 3. We have therefore begun to examine 

the chemistry of these conformationally restricted bicyclic systems and report 

herein uniJormly high diasfcreosclec~ivilies Jar mtcleophflic additions to the carbonyl carbons of 

representative enantiomerically pure medium and large ring bicyclo[m.l.O]alkan- 

a-ones. 
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Previously Winstein and coworkers had reported that LAW reductions of 

racemic&-bicyclo[6.1.O]nonan-l-one (f)-8 andracemic&-bicyclo[7.1.O]decan- 

l-one (f)-15 were highly diastereoselective.6 We have confirmed these 

observations and have found that a wide range of carbon nucleophiles also will 

add in excellent yields and with high diastereoselectivity7 to ketone 8 (Table 

1, entries 3-8). While this high degree of diastereoselectivity was not 

exhibited by the smaller bicyclo[4.l.O]heptan-2-one and bicyclo[S.l.O]octan-2- 

one systems (entries 1 and 2), remarkably high diastereoselectivities resulted 

when methyl lithium was added to the carbonyls of larger enantiomerically pure 

bicyclic ketones (entries 9-13). Diastereoselectivity was uniformly high (>20:1) 

for & cyclopropyl ketones 15 and 17, as well as for trans cyclopropyl ketones 

19, 21, and 23. The observed diastereoselectivity may be the result of 

confonnationally controlled exposure of one face of the carbonyl to the ring 

exterior (Figure 1).'06ea Further explorations of the chemistry of the 

bicyclo[m.l.O]alkan-2-ones and related systems are currently underway in our 

laboratory.' 

Figure l.Nucleophilic Attack at Carbonyl of the Lowest Energy Conformations of 

Bicyclo[6.l.O]nonan-2-one (a).* 

- Nue 

- N$ 

H 0 u 
k cl 

- Nue 

eO 

Nu 

> 

> 



4567 

Table 1. Additions of Nucleophiles to Enantiomerically Pure Bicyclo[m.l.O]alkan- 

2-ones 

Cyclopropyl Cyclopropyl Diastereomer 
Entry Ketone n Nu: Carbinol Yield,% Ratio' [el,,deg.b 

1 4 1 MeLi 5 Ca.50C 2:l 
2 6 2 MeLi 7 88 5:2 
3 8 3 LAB 9 99 >20:ld 
4 8 3 MeLi 10 99 >20:1 
5 8 3 nBuLi 11 92 >20:1 
6 8 3 PhRgBr L2 99 >20:1 
7 8 3 CIi,==CBRgBr 13 99 >20:1 
8 8 3 nBuC-CLi 14 98 >20:1 
9 15 4 HeLi 16 68 >20:1 
10 17 11 MeLi 18 94 >20:1 

0 ,:3X 
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___ 
-21.7 
-26.1 
-31.6 
-73.1 
-43.9 
-62.4 
-28.1 
-12.2 

Nv_ OH % 
Q ,kH, 

CH2)" 

Cyclopropyl Cyclopropyl Diastereomer 
Entry Ketone n Nu: Carbinol Yield,% Ratio* tal,,deg.b 

11 19 2 MeLi 20 97 >20:1 +25.0 
12 21 4 MeLi 22 90 >20:1 +85.2 --_- 
13 23 6 MeLi 24 70 >20:1 -32.4 

ietL$ned by 62.9-&B& "C RMR spectroscopy (see Ref.7). 
rn r;nc+. 
'Ketone 4 and carbinols 5 chromatographically inseparable. 
dRatio of diastereomers a:b (see Ref. 6). 
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