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The reaction of polyhalogenated hydrocerbons with 8mlnes h8s been known for over a 

1 
century. In partlculer, re8ctlons of A variety of 8mlnes with c8rbon tetrschlorlde 

been described.2's We now wish to report A new resction of polyhalogenated hydrccar- 

with bicyclic a-aminoethers, which involves the epimerleatlon of the ether function. 

When l4 was heated In methanol-carbon tetr8chlorlde or with methanol-chloroform, (~1 

equilibrium was established between 1 8nd 2.5 Approschlng this equilibrium from both sides 

established that the endo isomer, 5, w8s frrvored, with Keq = 1.47 2 0.03 At ISO'. 
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In view of the rather intriguing aspects of this equllibnrtlon, end with knowledge 

of the suggested lonlcsA and free r8dlc81sb mechanisms for the reactions of amines with 

carbon tetrachloride, we attempted to gf& sn insight into the nature of this isomerization. 

Table 1 lists some of the more critical ewperlsmnts which were nan. The product rrtlos 

were determined by vapor phase chronatography. As CM be seen from 8n examinrtion of 

Table 1, pure methsanol gave no eplmerization, while acid @Cl) gave eplmerls8tlon, but at 

a much slower rate than methanol-csrbon tetr8chIorlde. Tbs difference ln the rates of 

eplmerization in methanol-carbon tetrschloride, methanol-csrbon tetrachloride-hydrogen 

chloride, and methanol-carbon tetrachlorlde-sodium methoxide were indistinguishAble 

wlL;ktr~ t;tle limjts of our analytical methods. Thus, it would appear that the epimerlertlon 
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Solvent System 

C&OH 

CQOH-o.OOlM HC1 

cgoH-O.olOM HGL 

CGOH-O.lOCM HCl 

C&OH-OJOOM HCL 

CH3OH-cc4 (1:l) 

Table 1. Epimerieatlon of 1 (O.OlM) at 130' 

Time (hr) 

72 

P 

72 

72 

144 

72 

CHeOH-CCLP-NaOCHe 72 

CHZIOH-CHCI., 72 

%2 1 _4L 
0.00 

0.01 

0.22 

0.32 

0.75 

1.50 

1.44 

1.08 

was not a simple acid-catalyzed process. 

The effectiveness of carbon tetrechloride and chloroform initially suggested that a 

free radical process might be Involved. However, addition of benzoylperoxide or azobis- 

isobutyronitrile (up to 10 equivalents) failed to aocelerate the epimerlzation at 130' or 

to promote any epimerization at 80' in methanol-carbon tetrachloride. Additional evi- 

dence against a free redical process was obtained when the reaction was carried out in 

methanol-;&. In the presence of the labelled methanol, only the msthoxyl group was 

exchanged. No exchange of the proton at the 2-position could be detected. After ca. - 

5% epimerisation, approximately 15% of the methoxyl groups had been exchanged. When the 

exo/endo ratio became 46/54, only 20% of the non-labelled methoxyl groups remained. 

Mechanistically, we prefer a process in which the first step involves nucleophilic 

attack on carbon tetreohloride to displace a trichloromethyl anion, in a manner similar 
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to that discussed by Eeublelnsa for the reaction of aliphatlc amines with carbon tetra- 

chloride. The trlchloromethyl anion would be expected to be protonated by the methanol 

to yield chloroforms which can be fsolated from the reactions. Cleavage of the N-chlori- 

nated aunmnium salt, 1, and addition of methanol would then yield 8. N-Chloropyrrolidine 

was instantaneously converted 

would be expected to yield 9. 

c)s &!k CH3 

I 
0CH3 

’ tH3 
H 

to pyrrolidlne under the reaction conditions. 
7 

~hue, 8 

When an independently synthesised sample of 9e was exposed 

7 

C H$H 

to the reaction conditions, it was immediately converted to a mixture of 1 and 2. Thus, 
_ _ 

the tentative mechanistic scheme shown above is consistent with all of the known facts 

connected with this epimerlsatlon. 
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In addition to the form&Ion of 2 PromI., small amounts of 3 were slowly produced. 
The structure of 2 was establIshEd on the basis of extenslvz spectroscopic evidence, 

CH3 

d-f 

CH3 

C”3 

r 
?“O 

CH3 ” 

2 

C"3 
C"3 

rff 

% 

? 
7-O 

CH3C-0 " 

!?# 

via Its conversion back to 1, and through the conversion of both 1 and 2 Into 4 on 
ztlon with acetic anhydrTde. 

_ _ 

In the methanol-chloroform epimerlzetion, methylene chloride was isolated as a 
by-product. 

This transformtation could Involve either a homolytlc cleavage of the N-Cl bond, 
followed by hydrogen abstrection from methanol, or a heterolytlc cleavage of the 
N-Cl bond to yield a singlet nltrenium ion, which would be expected to spin invert 
to a triplet nitrenium 1on.e This triplet nltrenlum would also be expected to 
abstract hydrogen from methanol. In either instance, fornrrl&hyde should be formed. 
This fornuldehyde was isolated in the form of its dimethyl acetel, dlmethoxymethane. 

P.G. Gasesmn and R.L. Cryberg, J. Amer. Chem. Sot., 2, 5176 (1969). 

The details of this synthesis will be presented in a f'ull paper on this subject. 


