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ARYL MIGRATION DURING rICTET-GAMS REACTIONl
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Though a number of isoquinolines have been synthesised using the well known

Fictet-Gams reactionj

s+ no rearrangement has so far been reported involving this re-
actioun. The present investigation reports on an aryl migration observed during such

reaction.

Iu the course of our work on the synthesis of some alkaloids of the Berberine
group, it became necessary to prepare l-methyl-3-phenyl isoquinoline. One of the
methodsk for preparing this compound used the Fictet-Gams cyclisation of the hydroxy
amide I, and obtained a syrup which was characterised tarough its picrate. By follow-

N °
15815N o+ mep.797,

which is different from l-methyl-3-phenyl isoquinoline. Other methods > for the

ing the same procedure, we have now isolated a crystalline compound C

preparation of this compound haveé been reported to furnish a product m.p. 46-#90.

An unambiguous synthesis of l-methyl-%-phenyl isoquinclire by ammonia treatment of

thg recently reported7 pyrilium salt II afforded a product 015H13§, DeDe 48° whose

wv° [ 245 mi loge 4.69 and 288 m4 (log€ 3.15)] and FMR spectra’ L proton singlet
at 2.8 § (aromatic methyl), one proton singlet at 7.66 § (C-4 proton), two vroton
quartet at 8.0248 (J = 2 and 7.5 cps, 2' aud &' proton), and seven proton multiplet at
7.2 - 7.6 § (other aromatic protons)] - were consistent with its formulation as

l-methyl-3-pheayl isoquinoline III.

‘The isomeric compound obtained by us throuzgh the Fictet-Gams reaction must
therefore be a rearranged product. Since the UV spectrum of this product [219 m i
(log € 4.97), 250 m4 (log € 3.98) and 316 mé (log€ 3.55) ) was eimilar to that of
isoquinoline itaelflo [ 215 mu (log € 4.91), 263 mi (log €3.52), 306 mi(log € %.32)
and 520 m& (log€ 3.34) ), this compound could be formulated as l-methyl-4-phenyl iso-
quinoline (IV); the pheuyl group at C-4 causing no chauge in the UV speétrum as it is

twisted out of tae plane of thne isoguinoline nucleus.

Llhis formulation was supported by the Fulii spectrum [thnree proton siuglet at
2.9 § (aromatic methyl), one proton singlet at 8.25§ (C-3 proton) two proton multiplet
at 7.9 §(C-6 and C-7 protons), two proton broadeued doublet at 7.45 § (C-5 and C-8

protons) and five proton singlet at 7.4 § (protons of phenyl nucleus) ) and confirmed

*
The compounds reported in tris communicaticn _ave satisiactory aunalysis.
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by a synthesis of l-methyl-4-phenyl isoquinoline according to the method of

e G
RY ¢ N R \
R'@r NH Q ,0® R I N
o¢C<R " ©clo, R
I ReMe, R'=R"=zH 11 III R'=R"=H IV RaMe,R'=R"=H
V R=R'=R"=H VIII R',R"=-0-CH,-O- VI R=R'sRV=H
VII Ree, R'R"= -0-CE,-O- IX Rebie,R'R" =
-0~CH,-0-

2
Govindachari et al.ll. The identity of the synthetic compound and the product
obtained from I was established by the usual methods (m.p., mixed m.p., m.p. of thne
picrates, TLC, IR and UV).

In an attempt to understand the mechanism of this phenyl migration cyclisation
of the diastereoisomer of I was carried outla. As the product isolated was identical
with that (IV) obtained earlier, this reaction did not belp in establishing the mecha-
nism.

Yhe demonstration tuat this is a general reaction was furnisned by carrying out
a cyclisation12 of the amide (V). The UV spectrum [ 221 m4 (log € 4.66), 274 mi
(log € 3.62) and 312 m4 (log €3.54) ] together with its properties (m.p.79-80°.
picrate m.p. 209°%; 1it. > m.p. 79-80°, picrate m.p. 209°) established that it was the
L-phenyl isomer (VI)., The PMR spectrum also confirmed this finding.

Cyclisation of the methylenedioxy derivative of I (VII) had been reportedll to
yield the corresponding $-phenyl isoguinoline (VIII) m.gp. 1380. By following this
procedure, a product having the same ‘m.p. was obtained, but its properties were unot
identical with a sample of the 3~pnenyl derivative (VIII) m.p. l5l-52° obtainedlq by
dehydrogenation oi the 3,4-dihydro derivative of VIII. The compound m.gp. 1380 must
therefore be the 4-phenyl derivative (IX). This structure is consistent wity its UV
spectrum [ 219 mu (iog € 4.49), 257 mi (log € 4.77) with shoulder at 288 and 340 mt ].

The F#R spectrum of this compound supports this contention.
rurther studies on the scope and mechanism of this reaction are in progress.
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