
Trtrahedron Letters No,‘&, pp. 1605-1608, 1~69. Pergamon Press, Printed in Great Britain. 

HIGHLY STEREOSELECTIVE CHLOROCARBONYLATION 

I. Tabushi, T. Okada and R. Oda 

Department of Synthetic Chemistry, Kyoto University 

(Received in Japan 1~7 January 1969; received in UK for publication 23 March 1969) 

We have reported that chlorocarbonylation afforded a convenient route to 

2-adamantanecarboxyllc acid from adamantane (1). Now the authors wish to report 

that the highly stereoselective (the exo predominated over the endo) chloro- 

carbonylatlon occured In norbornane or cis[3,3,0]bicyclooctane. 

Thus, 3.45 g of oxalyl chloride and 1.30 g of benzoyl peroxide in chloro- 

benzene (10 ml) were added Into the solution of 7.00 g of [2,2,l]blcycloheptane 

and 3.45 a of oxalyl chloride in 140 ml of chlorobenzene at 75-55” during 3 hours 

and the mixture was further heated at 85* for 15 hours. On methanolysis of the 

resultant acid chloride, practically sole ester was obtained which was identified 

as methyl exo/2,2,l]bicycloheptane-2-carboxylate (2) (15.3 $ based on the 

hydrocarbon used but the yield was good based on the hydrocarbon consumed). 

The endo isomer (3) was included in only a trace amount if any. Neither the 

bridgehead carboxylate (4) nor the 7-carboxylate (5) was detected. 

__A. (COCl)s +BPO 
2. MeOH COsMe 

(795 $) (trace) 

Similarly, cis[3,3,O]bicyclooctane was treated with oxalyl chloride and 

benzoyl oeroxide in chlorobenzene. Products obtained are shown in equation 

Determination of the Droducts were made: for I, by IR and NMR (very 

(1). 

characteristic) spectra; for II and III, by sDectra1 evidence and by identifi- 

cation with those from relevant syntheses (6,7); for IV and V, by IR and NMR 

spectra and by identification with relevant syntheses from cis[3,3,0]bicyclooctan- 

Yone(7). Free radical substitution on the [3,3,O]bicyclooctane has never been 

reported. 
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1. (COCl)z + EFO 
2. MeOH * 

Qe+cll:, +Q 
45$ based on hydrocarbon used; 

2 COgMe COsMe 

quantitative based on I (32%) II (41%) III (1.4%) 

hydrocarbon consumed 
exo - = 29 
endo 

H 3 

+ 
(X3 

COsMe + 
0 

*=COsMe 

H H 

IV (19%) v (6%) 

exe = 
endo 3 ..2 

It Is noteworthy that highly stereoselective radical chlorocarbonylatlon 

occured at the 2-position of norbornane or of the bicyclooctane. This kind of 

high stereoselectivity ln'chlorocarbonylation has not been reported. The 

stereoselectivity was far higher than that of equilibrated ratio of exo to endo 

norbornane-2-carboxylate, 2.30 at 90“ (8) or than that of product ratio in the 

radical chlorination of norbornane, 2.8 with molecular chlorine (9). 

Thus a kinetic approach control In the radical transfer step seems to operate 

where a bul&v cycloalkyl radical should approach to a crowded center of oxalyl 

chloride (10). 

Cl 0 
R.------_---_'c~ 

(A 
0 Cl 

Stereoselectivity at 3-position of the [3,3,0]bicyclooctane was much lower than 

that of the 2-position. The finding is in accord wlth our Previous assumption 

that the blcyclooctane has a "W" (Probably somewhat twisted) conformation (11). 

Positional selectivity (relative reactivity of bridgehead H/bridgeH) for 

chlorocarbonylatlon was in the order: adamantane (l), 3.7; [3,3,O]blcyclooctane, 

2-H, 1.5-3.0; 3-H, 1.3-2.6; norbornane, very small. The Positional selectivity 

may be interPreted by local symmetry of a radical to be formed (12, 13). 
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