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The addition of dihalocarbesnes to norbornsns procesds
stersospecitically to form the sxo-syclopropans adduct (I)
which can underge thermal rearrangsment to 8x0-3,4-dihalo~
bicyclo (3,2,1) octene-2 (II) 1.

Y « X = (C], Br

Whataver the nature of the intermediate or transition state
in the rearrangement, it is clear that during the conversion
of I to II, c3 moves in the sndo dirsction and Y migrates to
ths exo Ca position,
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The observations are in scocord with a rescent hypothesis
concerning the transformation of cyclopropyl to allylie
lyntomn?. However, it sesmed to us that a batter test
of the hypothesis should be available from a study of
the addition of chlorocarbene to norbornene and tha pro-
pensity of rearrangsment of the lddunﬁl 80 obteined,

Conssquantly, chlorocarbsne and norbornsne werse allowed
to interact according to the procedure of Clolla. The
addition afforded a mixture of four producta, The chief
features of the nuclear magnetio resonance op.ntrum‘
of the mixture were a multiplet betwesn 5.32 - 6,18 ppm,
characteristic of a pair of viocihal vinyl protonns. and
two triplets at 4,50 and 4,22 ppm (both 6,5 ops wide,

large = 4+0 and %) umai1 " 2+5 oPs indicative of two
different allylic protons, Furthermors, at 2,83 and 2.75 ppm
there appeared two narrow triplets {(both 3,0 cps wide}
due to two different deshielded cyclopropyl protons.

By preparetivs vapour phase chromatography 8 two of

the products wers obtsined pure with no diffioulty7.

From a considerstion of their nmr spectra ¢Table) their
structures were assigned as exo-snti and sndo-ayn-3-
ohlorotricyolots.z.1.02‘4)oat.n-- (III and IV), The same
small coupling constant (aJ = 1,5 cpa) exhibited by the
cyclopropyl proton on c3 in both III and IV requirss that
the cyclopropyl protons at the ring junotion must be trans
to the proton at c3 9. The rest of the data in the

table ars perfsctly compatible with the trtoyolo(3.2.1.02'4)-

dotane skeleton 10.

Unfortunately, the other two components of the mixture
decomposed during column and vapour phase chromatography,
Accordingly, the initiesl mixture was gently heated with
silver nitrate in aqueocus acetons. Ths product of the
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reaction was submitted to chromatography over neutral alumi-
na, Elution with pentane resulted in the separation of
compounds III and IV as & mixture. Subssquent slution

with sther afforded e colourisss solid which was shaun

to be identical with exo-3~hydroxybicycle(3.2,1)aoctene-2
(same nmr and infrared spectra and undepressed mixed mp),

The findings may be raeationslized as follows.
Initially chlorocarbene adds to norbornene to form all four
possible adducts(III - VI)II. Howsver, two of these cyclo-
propane adducts (V and VI) possess the critical molecular
geometry for facils thermal rearrangement in a disrotatory
precess to generate their corresponding Sxo~and sndo allylic
derivatives (VII and VIII)., Ths presence of sxo-and sndo-3-
chlorobicyclo(3,2.1)octenes~2 (VII and VIII) accounts for the
allylic triplets at 4,22 and 4.50 ppm respectively, Both
VII and VIII on tresatment with silver ion undoubtedly affopd
the same allylic carbonium ion IX, which has been shown
previocusly to afford exe-3-hydroxybicyclo(3.2.1)octens-2

on hydrolylill'lz.

The two other cyclopropyl chlorides, III and IV remain
intact sven at 150° (chromatography conditions) and in the
presence of silver ion, thereby complstely substantiating
the Hoffman Woodward hypothesis,
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nar Spectral Dats of exo-anti and ehde-syn-3-chlorotricyclo
(3.2.3.02**)octane (III and IV)

Major Isomer (1)

T at 2,83 ppm
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(2)

T =

(3J~4.5 ops)
2,41 ppm
1.36 ppm
i, 08 pph
0,91 ppm
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Minor Isomer (2)

T

at

at
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2,75 ppm
(33%.5 ops)
2,43 ppm
1.38 ppm
1.17 ppm
0,84 ppm
lzJ~10.s ops)
0.82 ppm
(zJ~10.5 cps)

1H

Shorter chromatographic retention time,

C-Cl band at 782 ocm~1 in the infrared

spsctrum,

Longer chromatogreaphic retention time,

C=C1 band et 712 om™! in the infrared

spectrum,
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