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IMINE-ENAMINE ANNELATION: STEREOSELECTIVE SYNTHESES OF (+)-DEPLANCHEINE
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Summary: Two new approaches to synthesdis of (+)-deplancheine (1
arne desenibed which utilize the alkylation of the imine-
enamine (2) as the key ring-forming step.

The synthesis of the simple indoloquinolizidine alkaloid deplancheine (1),
isolated from a New Caledonian plant[kﬂbtonia deplanchei van Heurck and Miil-
ler ArgJ’a has attracted the attention of several research groups.’b_d

We report here the details of two efficient approaches to (+)-deplanchei-
ne taking advantage of the reactivity of the readily available imine-enamine
(2) as ambident nucleophile vs. electron-deficient alkenesg

Treatment of (2) with 1.1 equiv of a-methylene-y-butyrolactone in MeCN for
5 hr at 80°C gave an 84% yield of enaminone (3), m.p. 208°C (MeOH)? Reduc-
tion of this with LiAlH4 in beiling THF (1 hr), followed by reductive work-up
with NaBH4 at 0°C (30 min) proceeded smoothly affording the alcohol (4)4as
the sole product in 79% yield. The trisubstituted olefinic linkage in (1) was
then elaborated with low selectivity in 58% overall yield from (4) via a three-
step sequence. The alcohol (4), upon exposure to o-nitrophenyl selenocyanates
in THF in the presence of g-Bu3P (3 hr, r.t.), provided the nicely crystalli-
ne selenide (5),m.p. 91°C(Et20)6 whose subsequent oxidation (NaIO4,MeOH, —10°C,
4 hr) and base-induced Ayn-elimination7 (diisopropylamine work-up at r.t.) ga-
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ve rise to the vinyl guinolizine (6)?’9 Attempts to eliminate the hydroxy

group of (4) by any of the standard methods seemed unlikely to succeed becau-
se of Nb-participation.

Finally, (6) underwent double bond migration by heating (thick-walled tu-
be) in degassed EtOH at 120°C for 1 hr in the presence of catalytic RhCl3 tri-
hydrate.10 Column chromatography followed by PLC on silica gel gave the desir-
ed (#)-deplancheine (1) (CH,Cl,-MeOH, 95:5; R. 0.23)'' along with its (2)-iso-
mer (7)(Rf0.47)72 and unreacted (6)(Rf 0.34) as a 6:3:1 mixture.

In an effort to render the approach to (1) more stereoselective we examined
an alternative scheme, the key feature of which was projected to be the syn-
thesis of the (E)-enamide (8) by joining the phosphonate (9) with acetaldehy-
de under Wittig-Horner conditions. When an equimolecular mixture of (2) and
methyl 2-(diethylphosphono)acrylate’3 in MeOH—CGH6 (1:1) was stirred at r.t.
for 24 hr,the imino-phosphonate (10)’4Was obtained. Reduction of (10) with
NaBH4 in MeOH (0°C, 50 min) gave, with concomitant lactonization, the amid?;
phosphonate (9) in 87% overall yield as a 9:1 mixture of diastereoisomers,
which was used directly in the next step. Generation of the phosphoryl-stabi-
lized anion derived from (9) was carried out by addition of NaH (2.1 equiv)
to a solution of (9) in DME at 0°C. After 5 min, a solution of acetaldehyde
(1.5 equiv) in DME was added, warmed at r.t. and processed after 10 min. Chro-
matographic purification produced the pure (E)-enamide (8), m.p. 239°C(Et20)’6
in 83% yield [no (Z)-isomer present].

Selective reduction of carbonyl group in enamides is known to be difficult
to achieve’b but careful reduction with LiAlH4 in DME (-78'#0°C, 30 min) or
with AlH3 in Et,0-DME (1:1) (1 hr at r.t.) yielded the target compound (1) in
65% and 69% yields respectively.

The ketone (11)fc a straightforward precursor of (1) and (7)'was obtained
in 63% overall yield by a two-step sequence which exploits the reactivity of
(2) vs 1,3-difunctionalized propanes!7

Alkylation of (2) with 1.2 equiv of 1-bromo-2,3-~epoxypropane in refluxing
MeCN (3 hr) in the presence of Hilnig's base, followed by reductive work-up
(NaBH4, MeOH,r.t.) led to alcohol (12)18 as a 1:1 diastereoisomeric mixture
which was in turn oxidized (DMSO-DCC-orthophosphoric acid, r.t., 3 hr) to the
sensitive ketone (11)!9

Extension of this annelation to suitably substituted a-methylene-y-butyro-
lactones and phosphonoacrylates for the synthesis of Corynanth?é alkaloids is
currently underway.

We are grateful to Dr. Joule for providing us with a generous sample of
(1)+(7) mixture and the procedure for separation of these isomers.
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