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Total Synthesis of the Isoquinoline Alkaloid ( &)-Xylopinine by Thermolysis 

By TETSUJI KAMETANI,* KUNIO OGASAWARA, and TAMIKO TAKAHASHI 
(Pharmaceutical Institute, Tohoku University, A obayama, Sendai, Japan) 

Summary (4)-Xylopinine (IX) was synthesised from 1- IT has been shown by Shamma and Jones that the quinoid 
benzocyclobutenylisoquinoline (V) in good yield by compound (11) derived from basic treatment of the dihydro- 
thermolysis. protoberberinium metho-salt (I) rearranges to the spiro- 

benzylisoquinoline (111; R = H) in good yield. 
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We were interested to discover if the same type of re- 
arrangement could occur with the o-quinodimethane (VI), 
which has the same kind of electronic environment as the 
quinoid compound (II), to give the dihydroprotoberberine 
(VII) [starting from (V; R = H)] and the spirobenzyliso- 
quinoline (111; R = Me) [starting from (V; R = Me)]. 
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SCHEME 1 
To test this, the benzocyclobutenylisoquinoline hydro- 

chloride (V; R = H), m.p. 189-190°,t was synthesised in 
good yield from the known cyanobenzocyclobutene (IV) 
via a three-step operation. It was expected tha t  this com- 
pound would undergo cleavage to the o-quinodimethane 
intermediate (VI; R = H) on heating, as Oppolzer has 
demonstrated tha t  the benzocyclobutenes (X) give the cor- 
responding tricyclic compounds (XI I) v ia  o-quinodimethane 
intermediates (XI)  on thermolysis.3 

Thus, the hydrochloride (V;  R = H) was heated at 155" 
for 20min in bromobenzene under nitrogen. Removal of 
the solvent by filtration left the crude protoberberine (VIII) 

-? Characterised by n.m.r. and m.s. measurements. 
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SCHEME 2 

chloride in 9006 yield as yellow crystals, purified as the 
chloride, m.p. 212-215O.t (VIII) may be formed from the 
expected dihydroprotoberberine (VII) by thermal dehydro- 
genation. Hydrogenation of (VIII)  on platinum oxide in 
methanol afforded the known ( j-)-xylopinine (IX) hydro- 
chloride, m.p. 213--214°,4 in 90% yield, which was con- 
firmed by comparison of its i.r. (CHC1,) and n.m.r. (CDC1,) 
spectra and t.1.c. behaviour (CHC1,-MeOH = 20:l) with 
those of natural xylopinine. The free base of (V; R = H) 
gave neither the dihydroprotoberberine (VII, free base) nor 
the protoberberine (VIII), on thermolysis, bu t  an  un- 
identified compound instead. 

The rearrangement of the benzocyclobutenylisoquinoline 
(V; I< = Me) to the spirobenzylisoquinoline (111; R = Me) 
is under invcstigation. 
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