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SYNTHETIC STUDIES IN THE ALKALOID FIELD - XIIl

VALLESTACHOTAMINE MODELS

Mauri Lounasmaa™ and Reija Jokela
Laboratory for Chemistry of Natural Products, Biologinkuja 7,

SF-02150 Espoo 15, Finland

Our continuing interest in preparing indole alkaloid models of vallesia-
chotamine ;2 type has led us to investigate the sodium dithionite reduction of
1-[2-(3-indolyl)ethyl] -3-methoxycarbonyl-4-(a-methoxycarbonylpropenyl)pyridinium
bromide 2 The results obtained are the subject of the present communication.

Alkylation of the recently described3’l1L diester 3 with tryptophyl bromide5
yielded 2.

Pyridinium bromide 2. Yield 85 %. Amorphous mass. IR (KBr): NH 3400 (m),
C=0 1735 (s) cm *

Sodium dithionite treatment 2 of 2 in aqueous methanol afforded Y4 and 5.
Tetrahydropyridine 4. Yield 25 %. Viscous oil. IR (film): NH 3340 (m),
C=0 1730 (s), 1675 (s), C=C 1615 (s) cm '. TH NMR (CDCL,): §1.50 (3 H, d, J 7 Hg
—C=CH-§§3)6, 3.68 (3 H, s, —COOCHs), 3.70 (3 H, s, -COOCH3), 6.96 (1 H, d, J 2 Hz
indolyl «-H), 7.50 (1 H, s, C-2-H), 8.20 (1 H, s, NH). MS: 382 (M), 252, 144, 130.

(+)-19,20-Dihydro-20-desformyl-20~-methoxycarbonylvallesiachotamine 5 (bio-
genetic numbering). Yield 5 %. M.p. 203-205 °Cc (MeOH). IR, MS and TLC were iden-
tical with those of the sample described earlier (Ref. 2, compound 4b).

The isolation of 5, although in low yield, indicated that an alternative
synthetic route to this recently described2 vallesiachotamine 1 model was in hand.

Aware of the strong reducing power of sodium dithionite,7—ll we expected

at the beginning of our study that the propenyl side chain of 2 would probably

3609



3610 No. 38

be totally reduced.’ However, the isolation of Y4 showed that this was not the
case. Unfortunately thinking of a possible route to 20-desformyl-20-methoxycar-
bonylvallesiachotamine 6 the conservation of the propenyl side chain in this
dithionite treatment was intimately connected with the reduction of the pyridine
ring to the tetrahydropyridine stage.

Buffering the sodium dithionite reaction medium2 with sodium bicarbonate led

to the hydropyridine derivatives 7a-b (a mixture of E and Z isomers) and 8.

Hydropyridines 7a-b. Yield 15 %. Viscous oil. IR (CHCla): C=0 1725 (s),

1675 (s), C=C 1615 (m), 1590 (m) cm—l. 1H NMR (CDC13):6 1.2% (3 H, t, J 7 Hz,

=C-CH _9E3)’ 3.00 and 3.02 (2 H, 2xq, J 7 Hz, =C-CH —CH3), 3.48, 3.65, 3.67 and

2 2
3.68 (6 H, u4xs, —COOCH3 groups), 4.66 and 4.70 (1 H, 2xd, J 8 Hz, C-5-H), 5.64

and 5.66 (1 H, 2xdd, J, 8 Hz, J, 2 Hz, C-6-H), 6.95 (1 H, br d, J 2Hz, indolyi

1 2
o-H), 7.10 and 7.20 (1 H, 2xd, J 2 Hz, C-2-H), 8.20 (1 H, br s, NH). MS: 380
(M), 352, 321, 1luu, 130.

Hydropyridine 8. Yield 12 %. Viscous oil. IR, MS and TLC were identical
with those of the sample described earlier (Ref. 2, compound 9b).

Acid-induced cyclization2 of 7a-b yielded S8a-b.

Indoloquinolizines 9a-b. Yield 45 %. Paste. IR (CHC13): C=0 1725 (s), 1675
1 1

(m), C=C 1605 (m) cm H NMR (CDC13):6 1.28 (3 H, br t, J 7 Hz, =C—CH2-9§3),

3.02 (2 H, m, =C-CH -CH3), 3.70, 3.74, 3.93 and 3.95 (6 H, uxs, —COOCH3 groups),

2
4.40 (1 H, m, C-12b-H), 7.40 and 7.43 (1 H, 2xs, C-4~H), 9.24 and 9.34% (1 H,
2xbr s, NH). MS: 380 (M), 352, 321.

The isolation of hydropyridines 7a-b is of great interest, because, it
apparently represents the first example of a dithionite reduction of a pyridinium
salt where an exocyclic double bond assists in the formation of the reduction

products. The generality of this new phenomenon and its applicability to the

syntheses of other indole alkaloids is under investigation.
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