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The tetracyclic indole derivative hlﬁ_occupies a key position in degradation studie:

of a number of alkaloids of the Stgzchnos1 and aspidospermatine?

types and has served for
the partial synthesis of the known pentacyclic alkaloids tubifoline (23.)’ condyfoline (;Q,
and tubifolidine (“2”12_).2’3 Moreover, the skeletal structure ofiis manifest in the unique
and biosynthetically important complex indole alkaloid, stemmadenine." Recently, an
ingenious total synthesis of (%) ihas been effected.® We report a new stereoselective
synthesis of‘J'.'which embodies two features of general interest: a) a new regioselective
Y-alkylation of an o, B-unsaturated amide via a dianion reaction, ‘§.->l; and b) nine-
membered lactam formation by Witkop photocyclization, 1l -~ 22‘

Recognition of steric hindrence as the probable cause of the failure to prepare
the 2-(4-piperidylidene) indole iby our general Wittig synthesis,® led us to consider a
Wittig (3 + Qz*l) cum Madelung (l > 2-* ‘]‘.‘(‘).) approach in order to achieve the synthesis of
the desired key intermediate }2_ (SCHME). To this end, the phosphonate esterﬁf, readily
obtained in 60% yield by successive chloroacetylation and Arbusov reaction’ of o-toluidine,

was subjected to Wittig synthesis (Wadsworth-Emmons modification)®’® with 1-methyl-3-ethyl-
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4 -piperidone (23_) to give the adduct.l: mp 122-123°C; ir (max) 1680 cn™t; uv (max) 232 (e
21,700), 273 sh (e 9500) nm; nmr T 4.30 (br s, 1). The tedious, multi-step preparation of
6a'® led us to seek an alternate synthesis of 7 using dianion alkylation'! of §, readily
obtained from the Wittig reaction of 2 with commercially available 1-methyl -4 -piperidone
(22) . In the event, successive treatment of § with n-Buli “IMEDA'? and ethyl bromide gave
l, shown to be identical (mp, mixture mp, ir, nmr) with the product of the direct Wittig
reaction. Although several examples of a-C-alkylation of amide dianions have appeared
recently,!® the transformation § - 7 represents, to the best of our knowledge, the first
case of a regioselective y-alkylation of an o, B-unsaturated amide via a dianion route.
Hydrogenation ofl proceeded V(ith high stereoselectivity®’!® to give the cis -amide 3_”
which upon Madelung reaction®’!%’1% smoothly gave the key intermediate 10: oil, methiodide
mp 152-154°C; ir (max) 3420, 2750 em™; uv (max) 225 (e 17,400), 282 (e 7400), 291 (e 7200)
nm; nmr T 3.70 (s, 1), 7.50 (s, 3), 9.20 (t, 3).

N-Demethylation of 10 was effected according to a modified Hobson McCluskey

procedure. 2°

The resulting secondary amine was chloroacetylated under Schotten-Baumann
conditions to give the chloroacetamide 11. Witkop photocyclization®!’?? of 11 gave, after
preparative tlc, the tetracyclic lactam 13: mp 119-120° C; ir (max) 3500, 1640 cm™’. To
complete the synthesis, E was subjected to hydride reduction. The resulting oily
tetracyclic amine.1~was converted into its methiodide, mp 195-197° C which was shown to be
identical (mp, mixture mp, mass spectra) with authentic material.®’2® Since jvhas been
transformed into 33, 2: and ‘23, a new formal synthesis of these pentacyclic alkaloids has
been achieved by this work.2"
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