J.C.S. CxemM. ComuM., 1975

565

Stereocontrolled Synthesis of theStereoisomers of Perhydropyrido(2,1,6-de]-
quinolizine: Parent Ring System of the Coccinellid Alkaloids

By Ricuarp H. MUELLER* and RoOBERT M. DiPArRDO
(Sterling Chemistry Laboratory, Yale University, New Haven, Connecticut 06520)

Summary The two possible perhydropyrido(2,1,6-de]quin-
olizine stereoisomers were prepared in a stereocontrolled
fashion starting from perhydroboraphenalene.

RECENTLY substituted derivatives of perhydropyrido-
[2,1,6-de]quinolizine  (perhydro-9b-azaphenalene)  were
found in nature for the first time, occurring in wvarious
species of Coccinellidae* (the ladybugs) and in the Australian
plant Poranthera Corymbosa.2 We report the stereocon-
trolled syntheses of the two possible stereoisomers (1) and
(2) of this ring system. Previous syntheses (with two
exceptions®) gave the fully unsaturated ring system.4

The readily available perhydroboraphenalene (3)5 was
oxidized (0-05 equiv. RuO,, 6 equiv. NalQ,, 0-5 equiv.
NaOAc)® in aqueous acetone to afford the sensitivet tri-
ketone (4),] m.p. 90—91-5 °C, in 449, isolated yield after
crystallization from diethyl ether.? Reductive amination
(H,, Pd-C, NH,, PriOH, HOACc)® of (4) gave the saturated
amine (1)} (picrate:} m.p. 191—193 °C) (83%). Com-
pelling evidence for the stereochemistry and threefold
symmetry of (1) were the Bohlman bands® in the i.r. spectrum
and the presence of only three absorptions in the proton-
decoupled ¥C n.m.r. spectrum.

The transformation of the amine (1) into the stereoisomer
(2) required the inversion of stereochemistry at one of the
carbon atoms adjacent to the central nitrogen atom. The
amine (1) was oxidized [Hg(OAc),, Na,EDTA; basic
workup]® in aqueous acetic acid to afford the known?
enamine (5) (picrate: m.p.2 127—129 °C) in 839, yield after
bulb-to-bulb distillation. Reduction of (5) under Clemmen-
son conditions (Zn-Hg, HOAc, aq. HCl) proceeded non-
specifically!! to give a mixture of the saturated amines (1)
and (2), and so a more selective method was sought for the
preparation of (2). Conversion of (5) into the known?
aminonitrile (NaCN, HCI, H,0) followed by hydration
(fuming H,SO,) gave the aminoamide (6), m.p. 195—198 °C
(75%). The amide (6)} was oxidized [as for (1)]'° to the
lactam (7),1 m.p. 146-5—147 °C (719%,), which was then
reduced (H, Pt-C, EtOH, HOAc) with > 999, stereo-
selectivity to the amide (8),f m.p. 155—157 °C (90%),
presumably via the immonium compound (9). The amide
group of (8) served two functions: to cause reduction from
the desired direction!? and to mask an eventual double
bond during the reduction. The amide (8) was dehydrated
(POCl,, EtOH-free CHCl,) to afford a mixture of the
enamine (10) and the aminonitrile (11). The air-sensitive
enamine (10)! was purified by column chromatography

(silica gel, 1% conc. NH,OH in ether) followed by bulb-to-
bulb distillation; the isolated yield was 209, (not optimized).
Reduction of (10) (NaBH,CN, HCl, THF-MeOH, pH 4-5)13
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gave the amine (2) in high yield.§ The proton-decoupled
13C n.m.r. spectrum (7 absorptions) and the absence of
Bohlman bands® in the ir. spectrum provided strong

+ Mild acid or base caused intramolecular aldol condensation to form (12),} m.p. 187—189 °C.

1 All new compounds gave satisfactory combustion analyses (4-0-1%) and spectral data (ir., 'H n.m.r.).

§ Preliminary work indicates (11) can also be reduced under these conditions, thus significantly improving the yield of (2).
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