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Abstract - The tricarbonylchromium(Q) complex 8 effectively stabilized the
very reactive dihydropyridine system during one carbon insertion. Release
of the complex allowed cyclization to the pyridecarbazole product 13 which

was elaborated to clivacine 1 and guatambuine 2.

The pyridocarbazole alkaloids, including olivacine 1 a:.ui guatambuine 2, have received considerable
interest as a result of their anti-tumour activity®™™, Numerous syntheses of representatives of
this family of alkaloids have been reported®=20  and several routes employed cyclizatiom of
pyridyl-substituted indoles to generate the linear .pyridocarbazole skeleton although the yields
have generally been low. Our interest in the stabilization and use of very reactive dihydro-
pyridine Systemsl,“ led us to investigate the utility of tricarbonylchrémium(o) complexes (eg. B)
in the synthesis of natural products. Here, the cemplex 8 was intended to provide a nucleophilic

centre at the indole- 3- position and a masked enamine (dihydropyridine) for the introduction of

a one carbon unit and subsequent cyclizatilon to the pyridocarbazole skeleton.

Condensation of 4, readily derived from indole 3, with 4-acetylpyridine gave 5 which was readily
h)c-drolysed to Em’zz. Reaction with iodomethane produced the salt 7 in high yield. Reduction of
l:dith sodium borohydride and protection of the resulting dihydropyridine, in the usual manner?!,
gave the tricarbonylchromium(0) complex 8 {mp 64—650; Vax 3420, 1%41, 1866, 1821; Amax 218,

398) in 55% yield (Scheme 1).

+
For Part IV, see reference 1.

— 1469 —




The complex 8 reacted with the Vilsmeler salt from DMF and POCl; to give an intermediate (viz. 9)
which on treatment with pyridine gave a mixture of yellow products (eg. 11; viz, 9 + 10 + 11).

Subgequent reaction with sodium borohydride gave l-desmethylguatambuine 12 (mp 274—2760; Y

.

max
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3220, 1613; Amax 232, 238, 248, 259, 287, 297, 326, 340) in 89% yield from 8. Alternatively,
dehydrogenation of the crude mixture (eg. 11) using Pd/C at 300° gave a mixture of the salt 13
(60% frem 8) and the pyridine derivative 14 (10Z from 8). The former was easily d&nethylat)ed to
14 using triphenylphosphine in DMF or HMPA (Scheme 2). Methyllithium, in dry THF, reacted with
14 and subsequent oxidatiom of the dihydropyridine intermediate with lodine gave olivacine?3 1in
54% yield. Reaction of 1 with iodomethane and reduction with sodium borohydride gave (*) guatam-—

buine 2.

Chromium tricarbonyl complexing provided a good method for stabilizing very reactive dihydropyri-
dines. Rea‘ction with pyridine released the dihydropyridine from the complex, allowing cyclization
and subsequent'elaboration.af the pyririocarhazole skeleton in a syﬁt‘hesis of olivacine and ()
guatanmbuine.
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scheme 2.

G — 13 + © N
N

O0C — OG0y

References

1. J. P. Kutney, T. C. W, Mak, D. Mostowilcz, J. Trotter, and B. R. Worth, Heterocycles, 1979,

iz, 1517,

2. A. Ahond, A. Cave, T. A. Connors, L. K. Dalton, N. Dat-Xuong, M. Hayat, F. le Goffic,
A. Gouyette, M. M. Janot, C, Kan-Fan, G. Mathe, J. le Men, J. Miet, J. Polsson, P. Potier, and
T. Sevenet, Bioéedicine, 1974, %%, 101.

3. E. M, Acta, O, P, Crews, L. Goodman, and C, W, Mosher, J. Medicin. Chem., 1966, 2, 237,

4, N. Dat-Xuvong, C. Goss, C. Paoletti, J. B. le Pecq, Compt. Rend., 1973, %11, 2289.

5. J. Schmutz, and H. Wittwer, Helv. Chim, Acta, 1960, Qg, 793,

6. M, Sainsbury, Synthesis, 1977, 437.

7. D, 8. Grierson and J. P. Kutney, Heterocycles, 1975, 3, 171,

8. T. Kametani, Y. Ichikawa, T. Suzuki, and K. Fukumoto, Heterocycles, 1975, %, 401; J. Chem.
Soc. Perkin 1, 1975, 2102,

9, R. Besselievre and H. P. Husson, Tetrahedron Letters, 1976, %%, 1873.

10, F, A. Hochstein, G. A. ILacobuccl, and R. B. Woodward, J. Amer. Chem. Soc., 1959, Qk, 4434,

11. P. A. Cranwell and J. E. Saxton, J. Chem. Soc., 1966, 3482,

12. T. R. Govindachari, S. Rajappa, and V. Sudarsanam, Indian J. Chem., 1963, %, 247.

13. R. N. Stillwell, Ph. D. Thesis, Harvard University, 1964. ’

14, L. K. Dalton, S. Demerac, B. C. Elmes, J. W. Loder, J. M, Swan, and T. Teiteil, Austral. J.
Chem,, 1967, 20, 2715.

15. K. N. Kilminster and M. Sainsbury, J. Chem. Soc. Perkin 1, 1972, 2264.

16, A. Ahond, F. le Goffic, and A. Couyette, Tetrahedrom, 1973, 23, 3357.

— 1471 —




17.

18.

19.

20.

21.

22.

23.

N. M. Hasan and A. P. Kozikowski, J. Org. Chem., 1977, &%, 2039.

m

. Besselievre, €. Thal, H, P. Husson, and P. Potier, J. Chem, Soc. Chem. Comm., 1975, 902

v

. J. Martinez and J. A. Joule, J. Chem, Soc. Chem. Comm., 1976, 818,

T. Naito, N, Iida, and I. Ninomiya, J. Chem, $oc. Chem. Comm,., 1981, 44.

J. P. Kutney, R. A. Badger, W. R. Cullen, R. Greenhouse, M. Noda, V. E, Ridaura-Sanz, Y.H. So,
A. Zanarotti, and B. R, Worth, Can. J. Chem., 1979, El, 300.

H. F. Russell and R. J. Sundberg, J. Org. Chem., 1973, %%, 3324.

Synthetic samples of 1 and 2 were identical with authentic samples of the respective natural

products. All compounds gave satisfactory spectral and analytical data.

Received, 6th May, 1981

—1472—




