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Some 1,3-Dipolar Addition Reactions of Isoquinolinium Ylides: Formation of
2,3-Dihydrobenzo[glindolizines and Benzoindolizines

By N. BAskeTTER and A. O. PLUNKETT*
(Department of Chemistry, Portsmouth Polytechwic, Burnaby Road, Povtsmouth PO1 3QL)

Summary Isoquinolinium ylides react with dimethyl
acetylenedicarboxylate to yield 2,3-dihydrobenzo[g]-
indolizines and the corresponding benzo[g]lindolizines,
whilst with methyl propiolate only the latter are obtained.

HereROCYCLIC ylides of type (I) react with various acti-
vated acetylenes to give indolizines,! but in no case has the
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intermediate dihydroindolizine been isolated. Our own
experiments with pyridinium ylides? give similar results,
but with isoquinolinium ylides (Ia—d) and dimethyl

1 All new compounds give satisfactory elemental analyses.

acetylenedicarboxylate we have isolated 2,3-dihydrobenzo-
{glindolizines (IIla—d)t in addition to the expected
benzo[glindolizines (IVa—d).f The intermediate 3,10b-
dihydrobenzo[glindolizines (II) have not been obtained.
The structures of (IITa—d) are supported by the u.v.
spectra which indicate a conjugated system and exclude
structures of type (II). The n.m.r. spectra of (IITb—d)
show a one-proton singlet between 3-94 and 4-80 p.p.m,,
attributed to H2. In (IIla), H2 and H3 are seen as doublets
at 4-42 and 5-30 p.p.m. respectively and the coupling
constant (J 13 Hz) suggests a cis-configuration. Further
evidence for structures (IITa—d) rests on chemical con-
version into the corresponding indolizines; e.g., oxidation
(KMnOy) of (IT1a) produces (IVa).

Reaction of dimethyl acetylenedicarboxylate with iso-
quinoline dicyanomethylide (Ic) gives the benzo[glindolizine
(IVc) and a second product, to which Linn and Webster?
assigned an iminoquinolizine structure. We have now
shown this to be (ITIc), as its u.v. spectrum closely resembles
that of the related diethoxycarbonyl compound (IIIb), and
on treatment with sodium ethoxide it loses HCN to yield
(IVc).

Ylides (Ia—c) react with methyl propiolate to give the
expected indolizines (IVe) and (IVf), but no dihydroindoli~
zines can be isolated. Structures (IVe) and (IVi) are
assigned on the basis of their n.m.r. spectra, which show
low-field multiplets (7-71—7-95 p.p.m.) for H!, owing to
the deshielding effect of the ester group at CL.

Further work on these adducts will be discussed in
greater detail in a full paper.
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