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6-Amino substituted bicycld 3.1.0}hexane derivatives are relstively rare.l»2,3,4
We wish to report preliminaxy results on the facile. two-step synthesis of gg_d__o-6-p1peridino—
bicycld 3.1.0lhexane (IV).

Reaction of 2-chlerocyclohexanone with piperidine afforded 6,6-dipiperidincbicyclo-
[3.1.0lnexane (1II) and 2-piperidinocyclohexancne in 34% and 41% yield,S respectively.® a
possible mechanism for the formation of III involves the enamine I and the imminium cation
II intermediates, and/or 6-ketobicycid 3.1.0lhexane. The structure of III7 [mp 41-42°;
vapor phase chromatography (vpc): 96.4%; mass spectroscopic M.W. 248] was supported by the

near infrared spectrum® which showed a band at 1.684 u (in carbon tetrachioride). The nmr
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spectrum® (60 Mec. » CDCla solution) showed a band at 102 cps which is compatible with the six

abc hydrogens and no band corresponding to a vinyl hydrogen; thus, structures V and VI were
0
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excluded from consideration. Hydrogenation of III in presence of either 10% palladium on
carbon or 5% rhodium on carbon led to piperidinocyclohexane and piperidine; both were charac-
terized as the corresponding hydrochlorides.'® Treatment of III with methyl iodide led to N-
methyl-piperidinium methiodide.1®

Treatment of III with sodium borohydride afforded endo-6-piperidinobicycldl3.1.0)Jhexane
(1v)7 in 53% yield (bp 88-92° at 14 mm; vpe: 9L¥; mass spectroscopic M.W. 165; hydrochloride:7
mp 212-213°). Compound IV in carbon tetrachloride solution showed a band at 1.690 B in the
near infrared spectrum.® Nmr (60 Mc, CDCls solution) showed a band at 104 cps which is com-
patible with the six abc hydrogens. Nmr of compound IV hydrochloride (60 Mc » D20 solution)
showed a triplet centered at 179 cps (J=7 cps) which corresponds to hydrogen on Cg. Micro-
hydrogenation in acetic acid in presence of 10% palladium on carbon resulted in the absorption
of 1.0k moles of hydrogen. - On a larger scale, the hydrogenation led to a mixture which con-
tained cyclohexane,'© piperidine,'© and starting material IV.1°

The endo- and w—&piperidind:}.l.olhemnes were synthesized from bicyclo[}.l.O]hex-z-
ené-é-m-carboxaldehyde.n Oxidation followed by reduction afforded bicycld 3.1.0]hexane-
6-_e_n;d_q-ca.rbo>qlicﬂacid.n Curtius degradation'2?,'® gave bicycld 3.1.0]hexan-6-endo-amine
characterized as the hydrochloride:” wmp 189° (dec). Nmr (60 Mc, D20 solution) showed a
triplet centered at 168 cps (J=8) which corresponds to hydrogen on Cq. Condensation of the
amine with 1,5-diiodopentane in presence of potassium carbonate gave IV, characterized as the
hydrochloride which was identical in every respect to the sample prepared starting from 2-
chlorocyclohexanone and piperidine. ’

The above endo acid was converted, via the methyl ester, to the exo-acid.ll Curtius
degradation gave bicycld 3.1.0Jhexan-6-exo-amine® characterized as the hydrochloride:” mp

221° (dec). Nmr (60 Mc, D20 solution) showed a triplet centered at 143 cps (J=1.5 cps) which

corresponds to hydrogen on Cg. Condensation of the amine with 1,5-diiodopentane as above gave
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exo-6-piperidirid 3.1.0]hexane characterized as the hydrochloride:? mp 245° (dec). Nmr (60 Mc,
DO solution) showed a triplet ceptered at 150 cps (J=1.5 cps) which corresponds to hydrogen cn
Ce. The free base was identical (by vpc) to the minor compoment present to the extent of 6%
in the reduction product of III with sodium bwwohydride.

The chemjical shift and coupling constant data for the Cq hydrogen in the four amines re-
ported above confirm the stereochemical npigments.“ The signal for the Cg hydrogen in the
exo-amines appears 20-30 cps downfield fram that in the corresponding endo-amines; the coupling
constant in the case of the endo-amines (1-7.5 cps) points to the cis relationship of the
hydrogen at Cs to those at C; and Cs, and trans relationship in the case of the exo-amines
(1.5-2 cps).

We are studying the extension and implications of the novel reaction described in this

communication and will report on them at a later date.
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