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The attractive idea to synthesize adamantane derivatives starting 

from substituted bicyclo[3.3.1] nonanee by introducing a metbylene group 

between C-3 and C-7 of the latter was developed in numerous studies of the 

electrophilic addition to unsaturated derivatives of bicyclo[3.3.l]nona.- 

ne (I-5). In some cases formation of ncradamantane derivatives could be 

expected due to the difference in nucleophilioity of the reaction centers 

(2,5). Nevertheless the structure of the resulting compounds shows the nor- 

adamantane nucleus cannot be formed via intramolecular interaction of X - 

electrons with the carbonium center (6). In all cases the conversion proceeds 

Via the thermodynamically most favorable pathway, deprived of the additional 

increase in molecular strain. 

In this paper we report a new approach to the formation of the nor- 

adamantane nucleus based on the detailed study of the free radical addition 

Of carbon tetraohloride to 3,7-dimethylenebioyclo[3.3.l]nonane. 



4844 No. 52 

The addition of carbon tetrachloride to 3,7-dimethylenebicyclc[3.3.1~- 

ncnane in the presence of azcbisiscbutyronitrile results in the fcnU&icn 

of two adducts in the ratio of about 1:3. 

The majo? component of the mixture was separated by OFYStalliSaticn 

[475% yield, m.p. 73-74c~propanol), 63.67 S (2R), 3.08 s (2H), 1.3-2.4 

(12H), m/e 300 CM+)] (7). 

The minor component of the mixture w&8 Separated as a liquid by 

chromatography on alumina column [17% yield, b.p. 137-138'(0.75mm &jr 6' 

1.5496, s2.75 S (2H), 1.5-2.3 ('l4H), m/e 300 CM+)] . 

The tetrachlorides appeared to be extremely Stable to hydrclYSiS 

both in alkaline and in acidic media and also in the presence of silver 

sulfate. 

Dehalogenative hydrogenation of the liquid isomer over Reney nickel 

under basic conditions gave 80% of I-ethyladamantane (III). It WSS reduced 

with zinc in abs. ethanol to I-ethyl-3-chloroadamentmantane (IV) in 86% yield. 

This proves the liquid isomer to be 'l-chloro-3-(2,2,2-trichlcroethyl)ada- 

mantane (I). 

Hydrogenation of the tetrachloride mixture gave I-ethYlad~te.Ue 

and an unknown hydrocarbon in a 'l:3 ratio. This hydrocarbon we8 also formed 

by hydrogenation of the crystalline tetrachloride in 75% yield. The structure 

of 3-methyl-7-et~lnoradamantante (VI) was postulated for this compound on 

the basis of its spectral data. Reduction of the crystallixe tetracbloride 

with zinc in abs.ethanol yielded a substance containing ethyl and chloro- 

methyl groups. The spectroscopic end chemical data were consistent with 

the crystalline tetrachloride to have the structure 3-chlorometbyl-7- 

(2,2,2-trichloroethyl)ncradementane (II). 

The hydrocarbon obtained by exhaustive hydrogenation of the tetra- 

chloride (II) was synthesized from 3-methyl-7-hydroxynoradementane (8). 

This was heated in an exceSs of 47%aqueous RI to give 3-methyl-7-iodoncr- 

adamantwe (VII)[55% yield, b.p. 89c(lmm Hg), m.p. 46', 6 I.33 S (3H), 

1.67 m (6H), 2.01 m @?I), 2.48 m (4H)] . Treatment of the iodide (VII) 



with excess tert.butyl lithium at -70' followed by acetaldehyde addition 

gave 3-methyl-7-(I-hydroxyethyl)noradamantane (VIII) [47% yield, b.p.72-73' 

(0.5 mm Fig), n.p.38', 61.08 d (3H, J&.3 

2.01 m (2H), 3.73 q (Ia, J=6.3 ops)]. 

The hydroxyethyl derivative (VIII) 

method into 3-methyl-7-vinylnoradamantane 

cps), 1.15 s (3H), 1.52 m (IOH), 

was converted by Tachugaev's 

(IX) [15% yield, b.p. 69-70' 

(15 mm Hg), 61.02 c t3H), 1.4-2.4 m (12H), 4.77-5.35 IB (3H, vinyl)], which 

on hydrogenation over Adams catalyst gave the hytiocarbon identical to that 

obtained from the crystalline tetrachloride. 

Scheme 1. 
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Attemts to synthesize this hydrocarbon from both J-methyl-7- 

bromonoradamantane and 3-methyl-7-iodonoradamantane under Wurtz condi- 

tions with ethyliodide yielded mixtures of 3-metbylnoradamantane and the 

desired substance in a 7:l ratio. 

The addition of carbon tetrabromide to the 3,7-dimethylenebioyclo- 

[**I 3 3 1 no-e is even more selective, the ratio of 3-bromometbyl-7-(2,2,2- 

tribromoetlwl)noradamantane [48% yield, m.p. 10C-lO1°(hexane), s 1.30 m 

(2H), 1.47 broad B (4H), 1.97 (6H), 3.20 s (4H)] to I-bromo-3-(2,2,2-tri- 

bromoethyl)adamanta was found to be 9:l (determined by glc of the hydro- 

carbon mixture obtained by hydrogenation of the crude tetrabromide mixture). 
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