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Abstract - Reaction of cinnamalaniline 1b with potassium cyanide
in dimethylsulfoxide or dimethylformamide gave rise to 4,5-trang-
diphenyl=l-phenyl-2-phenylimino-2,3,4,5~-tetrahydro-1H-azepine 5 in
15% yield. The structure was establiphed from speotroscoplc data and

degradation study.

In continuation of our studies directed to the establishment of correct mechanism
involved in the cyanide ion catelysed converaion of cinnamaldahyde le and
cinnamalaniline 1b in methanol to wethyl p-phenylpropionate 2g and N-{l-methoxy-
3-phenyl}-propylidensaniline g_t)z’s. it was oconsidered necessary to attempt the
reaction of lb with cyanide ion in aprotic solvent, such as dimethyl sulfoxide
(DM30) or dimethylformamide (IMF) in the hope of isolating the dimeric dianil 4,
itgelf obteined by the initial dimerisation of 1b to the snilino-emil 3' (benzoin~
type condensation), followed by a 1,3-prototropic shift, Subsequent cleavage by
methanol-cyanide ion could result in the formation of g_t;s, and this would then be
conpldered as an evidence in favour of the benzoin dimerisation mechanism, as

postulated for the analogous reaction of ;.vas.
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Thus, the reaction of 1lb dissclved in anhydrous DM30 or DMF with powdered
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potasaium cyanide at room temperature gave after purification through column
chromatography over neutral alumina, followed by orystallisation, a highly
crystalline dright yellow solid, mp 172°, in 254 yleld. Zlemental analysis and
mass @peotral evidence (M* 414) fixed the compoaition to OngHogl, for this
product, indicating that dimerlsation had indeed takemn place during the rsaction.
The spectral data [IR (liquid £ilm), 1665 om L (C=N), PMR & (C01,), 2.8-3.T0

(m, 3H), 4.21 (dd, 1H, J = 9,0 Hg, 2.0 Hz), 6.80-7.80 (m, 22H, Aromatic)] coupled
with the obgervation that the compound was recovered unchanged on treatment with
oyanide ion in refluxing methancl and no iminoether gj» was formed, ruled out the
open~chain dianil formulation 4b. Therefore, it was considered that an initial
dimerisation had been followed by internal oyoclisation. On the basis of the
spsotral characteristica, the amidine structure 5 has been suggested for the

172° dimer,
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In the PMR, the double doublet at & 4.21 (J = 9.0 Hz, 2,0 Hz) ia assigned to
5-CH, This order of coupling could arise with the 7-membered ring of 5 in a
chair conformation with 4,5-~irang stereochemisiry (4—G§ax, s—cgu, J4'5 = 9,0 Hz,
‘T5.6 = 2,0 Hz) or in a boat conformation with 4,5-traps stereochemistry (4-CH_..
S-O,Beq. 4,5 = 2,0 Haz, "5,6 = 9,0 Hz), 4n inppection of the Dreiding model for
5 revezled that the chair conformation vhere the two phenyl groupe are disposed
in diequitorial fashion would be the preferred confommation becauae of lespt
steric interaction. Further evidence in favour of amidine structure 5 ie
forthooming from the degradation of the above dimer. 4s an amidine, the dimer
vwas found to be gomewhat soluble 1n hydrochloric acid and was recovered unchanged
at room temperature for several days. However, when & polution of the dimer in
dioxene or methanol was refluxed with concentrated hydrochloric acid, it was
poasible to effect the hydrolytic changes, even though a considerable portlon of
the dimer is recovered uanchanged. ©2¢lumn chromatography of the remction mixture
followed by orystallisation provided 8 white orystalline material, mp 178°,
corregponding to the composition 01.;1-1150 in 45%# yteld. The IR spectrum diasplayed
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8 strong absorptlion bumnd at 1750 '1 indi cating the pregence of a five-membered
ketone, In the PMA spectrum, it showed two mets of multiplet'in the aliphatic
region, one corresponding to four protons at & 2.,50-~3.00 and the other corres-
ponding to two protons at & 3.30-3.80. The ten eromatic protons appesred at

6 7.20-7.55 as multiplet, We eassigned the formmlation of trang-3, 4~diphenyl-
oyclopentanone 6 to this product (Zl.:lt.6 mp 1770) by dlrect comparison (IR, PME,
mmp, TIC) with an authentic semple prepared by following a literature pmcedures.
The formation of 5 from 1b and its degradation to & can be interpreted by the
route shown in Scheme 1.
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li4-addition of T to 1b would furnigh & which then undergoes e prototropic
shift followed by internal cyelisation to yleld 5. Hydrolysis of § with acid
would provide the aldehydio-acid 10 via the amide 3., Acid~catalysed aldol type
condensation7 of 10 %o the p-ketoaldehyde 11 and subsequent loss of a formyl

group would give rise Lo g.
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