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Abstract —— A facile stereoselective synthesis of {t)-dihydro-
corynantheol (§) was achicved via the key step of enamine annelation
using 3,d-dihydro-1-methyl-f-carbeline (1) and dimethyl 3-methoxy-

allidenemalonate ().

We recently developed a facile synthesis of benzo[g]quinolizinesl and indelo[a]-
quinolizinesz via the reactien of a 3,4-dihydro-1-methylisoquinoline and a 3,4-
dihydro-1l-methyl-B-carboline with o,B-unsaturated esters. The enamine character

of the above dihydro bases was utilised in these annelations, Employing this
reaction, (r)Aemetine3 and its analogues,d’5 and [t)—camptothecin6 were synthesised.
We here wish te report a facile stercoselective synthesis of [i]-dihydrocorynanteol7
(Q) using the same methodology.

Stirring 3,4-dihvdro-1-methyl-g-carboline (%) and dimethyl 3-methoxyallylidene-
malonate (%)8 in methanol fer 3 days at room temperature, followed by refuxing the
mixture for 24 h produced the indolo[z]quinolizine (é), m/e 384 (E+); Vnax (CHCIS)

3470 (NH), 1740 and 1660 cm 1

{C=0); ¢ (CDClS} 1.67 (2H, t, J = 6 Hz, CZ-CHZ),

3.30 (6H, s, 2 x OMe)}, 3,70 (3H, s, OMe), 4.53 (1H, t, J = & Hz, CH(OMeJZJ, 5.57
(1H, d, J = 5 Hz, C1~H), 6.97 - 7.50 (4H, m, 4 x Ar-H) and 8.70 p.p.m. (1H, s, NH),
in 77 % yield. Treatment of 3 with ethyl i;dide in the presence of one equivalent
sodium hydride in dry dimethylformamide at 0°c generated the ethyl compound (4),
mie 412 (ﬂ+); & 1.00 p.p.m. (3H, t, J = 6 Hz, CHZCES), in 89.8 % yield. On hydro-
genation of A, in the presence of Adams catalyst in methanol, the amide [%), n/e

413 (M'-1); & (CDCl.) 0.90 p.p.m. (3H, t, J = 7 Hz, CH,CH was obtained in 95.7
= 3 =

2 3}!

% yield. In each of the above three reactions a single stereoisemer was produced,
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although the relative configuraticn at the C, and Cq positions remains obscure.

The partial stereochemistry of amide (5) was assigned on the assumption that hydrogen
selectively attacked the Cle carbon from the side opposite to bulky substituent at
the €y positian.3 When the reduction of 4 was carricd out in the presence of 10 %
palladium on carbon two sterecisomers, including 5, were formed.

After hydrolysis of the ester (é) with sodium methoxide in hot aqueous methanol,

the resulting carboxylic acid (§) was heated in dimethyl sulfoxide at 160°C to give

a mixture of the aldehyde (z] and the corresponding acetal, which on treatment with
p-toluencsulfonic acid in acetone at 0°C lead to the pure aldehyde (7), m/e 310 (M+);
& (CDClSJ 0.90 (3H, t, J = 7 Hez, CH2C§3) and 9,70 p.p.m. {1H, s, CHO), obtained in

92 % yield from 5. Conversion of the aldehyde [{) into (+)-dihydrocorynantheol (@)

D

was achieved in 54.5 % yield by reduction with lithium aluminium hydride in hot ether-

tetrahydrofuran. The spectral data of this synthetic compound, mp 178.5 - 180°¢C

Sa 9b

(1it., mp 178 - IBU.SDC; lit., mp 180 - 1820C) were consistent with those
repcrted.7 That the three other possible sterecisomers were not formed, i.e. that
the reaction sequence was stereoselective, was demonstrated by t.l.c. comparison of
the final reaction product with authentic samples of these isomcrs.10
Extension of this method for the svnthesis of other indole alkaloids is in progress

in this laboratory.

ACKNOWLEDGMENTS
We wish to thank Professors S. Takano and K. Ogasawara of Tohoku University for

providing samples of the two iscmers of dihvdrocorynantheol.

REIFERENCES

1. T. Kametani, H. Terasawa, and M. Ihara, J. C. S. Perkin I, 1976, 2547.

2. T. Kametani, T. Nagahara, $.-P. Huang, and M. Thara, J. Pharm, Soc, Japan, in

the press.

3., T. Kametani, Y. Suzuki, H. Terasawa, and M, Thara, J. C. 5. Perkin T, 1979, 1211,

4, T. Kametani, Y. Suzuki, and M, Thara, Canadian J. Chem., 1979, 57, 1079,

5. 7T. Kametani, Y. Suzuki, and M. Ihara, Hetecrocycles, 1979, 15, 209.

6. T. Kametani, T. Ohsawa, and M. lhara, Heterocycles, 1980, 14, 951.

7. C. Vamvacas, W. v. Philipsborn, E. Schlittler, H. Schmid, and P. Karrer, Helw.
Chim, Acta, 1957, 40, 1793; B. Gilbert, L. D. Antonaccio, and C. Djerassi, J.

Org. Chem., 1962, 27, 4702.

— 1773 —



10.

T. B. Windhelz, L. H. Peterson, and G. J. Kent, J, Org., Chem., 1963, 28, 1443,

E. J. Corey and D. S, Watt, J. Amer. Chem. Soc., 1973, a2, 2303.

a) F. E. Ziegler and J. G. Sweeny, Tetrahedron Letters, 1969, 1097, b) J. A.

Weisbach, J. L. Kirkpatrick, X. R. Williams, L. L. Anderson, N. C. Yim, and B.

Douglas, Tetrahedron Letters, 1965, 3457,

5. Takano, K. Masuda, and K. Ogasawara, unpublished results.

Received, 9th July, 1980

— 1774 —




