HETEROCYCLES, Yol 22, No 2, 1984

CONVENIENT SYNTHESIS OF 6,7-DIHYDROFLAVOPEREIRINE AND FLAVOPEREIRINE
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Abstract - The alkaloids 6,7-dihydrofiavopereirine (9}and flavopereirine
(12) have been synthesised from 3-acetyl-4-o0xo0-6,7-dihydro-12H-indolo~-

___2,3—3/quinolizine (5} obtained in one step by condensation of l-methyl-

3,4-dihydro- 8 ~carboline (3) and ethyl ethoxymethyleneacetoacetate (4).

In connection with the syntheses of the novel zwitterionic alkaleids, viz.

. . . 1
vincarpine {l) and dihydrovincarpine (2) isolated from Vinca elegantissima in our

laboratory, we have achieved a one-pot synthesis of 3-acetyl-4-oxo-6,7-dihydro-12H-
indolo_/_-z',3—a__7quinolizine (8), a potential key intermediate for the syntheses of
several indole alkaloids. Herein we report the syntheses of flavopereirine (_.‘E_Q)z_5
and 6,7-dihydroflavopereirine (_9_)6 from 5.

Although a number of syntheses'?—l." of 2 and 10 are already known, this elegant
synthesis with much higher yield appears to be the method cf choice for the
preparation of flavopereirine (10) in view of its recently observed18 property of
selective inhibition of in vitro synthesis of cancer DNA.

condensation of l-methyl-3,4-dihydro- 8 —carboline (g)lg and ethyl ethoxymethylene-
acetoacetate (5)20 in dry MeOH at room temp. for 24 h gaveZl the desired compound 5
ZgD%, mp 271-—2720(:,- ir (Nujol) : 3230, 1656 and 1640 cm—l; uv{log E)x)\max (MeOH)
253(3.53), 261(3.55), 274(3.27), 28L(3.04), 318(3.17) and 426 nm (4.16); nmr
{cpcly): 02.76(30,s, coMe}, 3.18(2H,t,J = 7 Hz,H-7), 3.52(2H,t,J = 7 Hz H-6),
6.44(1H,d4,J = 7.5 Hz,H-1), 7.12-7.48(3H,m,Ar-H), 7.64(1H,d,J = 8 Hz,H-B)}, 8.22
{1#,d,9 = 7.5 Hz, H-2) and B.38(1H,br,NH); ms m/z (rel. int.): 278(M', 44.5),
263(100), 235(12.8}), 206(30.7) ang 205(29)_7 along with compound & Z9'%, mp
172-173%: ir (Nujol): 3240, 1690, 1658 and 1640 s P— (c0013)=61.23

{3m,t,J = 7 Ha2), 2.40(3H,s), 2.57(3H,s), 3.43(2H,t,J = 7 Hz), 3.65(2H,t,J = 7 Hz),
4.12(2d,q4,3 = 7 Ha), 7.12-7.48(4H,m), 7.53-7.85(1H,n} and 8,22(1H,br}; ms m/z

(rel. int.): 342(M ,32), 297(18.4), 278(17.6), 263(34), 185(45), 173(100) & 170(76).

Na.BH4 reduction of compound 5 yielded the expected alcohol 7 135%, mp 227-229"C;
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ir (Nujol): 3450-3200, 1645 and 1580 cm ; uv(log E):)hax(MeOH) 247(4.13),

256(4.16), 272(4.07), 284(4.06), 348(4.25), 366(4.54) and 386 nm (4.87):nmr
(DMSO-dG):S 1.28(34,d,J = 7 Hz, CHMe), 3.02(2H,t,J = 7 Hz,H-7), 4.30{(28,t,J =

7 Hz, H-~6), 4.80(1H,m,CHMe), 4.98{(1H,4,J = 6 Hz,CHOH), 6.68(1H,d,J = 7.5 Hz,H-1),
6.94-7.70(5H,m,Ar-R and H-2), and 11.54 (1H,br,NH): ms m/z (rel. int.): 280(M’,
12.8), 265(88), 262(100), 247(80) and 233(89.6)_/. Tosylation of 7 not being
promising, our initial plan to prepare compound 8 through this intermediate had

to be abandoned. However, Huang-Minlon reduction of 5 in refluxing diethylene

glycol for 8 h furnished in about 80% yield the compound § iﬁp 259-260°C ir(Nujel):
3230, 1640 and 1580 cm—l; uv {(log £€}): lmax(MeOH)249(4.24), 258(4.25), 276(4.20),
284(4.19), 288{(4.21), 350(4.52), 365(4.60) and 383 nm{4.54): nmr(DMSO-dS): 61.12
(3H,t,J = 7 Hz,Et), 2.46(2H,9,J = 7 He,Et), 3.02(24,t,J = 7 Hz, H-7),

4.32(2H,t,J = 7 Hz,B-6), 6.6}(1H,d4,F = 7.5 Hz,¥-1), 7.32{(1H,d,J = 7.5 Hz, H~2),
6.96=7.60(4H,m,Ax-H) and 11.52(1H,br ,NH): ms Eé& {rel. int.) 264(M+, 75.8),
249(100) ,235(8.1), 221(20.8), 219(29.7) and 206(20.5);7.

LiAlH4 reduction of compound 8 1in refluxing THF with TLC monitoring {4 h) and usual
work up gave a yellow crystalline compound having all the properties of 6,7-dihydro-
flavopereirine 2 1734%, mp 305—3070c(dec.); ir {Nujol) : 3340, 1630, 1590 and 1555
cm—l: uv (log €): (a) lmax(MeOH) 251(3.84), 313(4.13) and 391 nm(4.11). (b)khax
(MeOH-KCH) 250(3.85)}, 263(3.71), 316(4.04), 360(4.03) and 405 nm(4.10); nmr(DMSO—dG):
b1.28(38,t,3 = 7 Hz,Et), 2.80 (2H,q,J = 7 Hz,Et}, 3.32(2H,t,J = 7 Hz,H-7),
4.88(2H,t,J = 7 Hz,H-6), 7.06-7.76(4H,m,Ar-H), 8.36(2H,m,H-1 and H-2), 8.92(1H,s,H-4)
and 12.66{1H,br,NH): ms m/z (rel. int.}: 248(m . 40.6), 247(100), 232(25.4),
219(18.6) and 204(11.5)_/, the perchlorate of which had mp 281—282°c(iit.12 278-
2810C).

oxidation of 9 with DDQ in HOAc for 3 hat 100°C yielded flavope.rei‘rine (10}, isolatea
as its perchlorate Z;p 317—318°C(dec.), lit.3 316—3170?(dec.); ir(Nujol):3230,1630
and 1570 cm_l: uv{log €):{a) 'Amax(neoa) 233(4.58), 244(4.50), 288(4.22), 318(4.21},
348(4.33) and 388 nm(4.23). (b) Kmax(MeOH—KOH) 238(4.}5), 252(4.24), 2B5(4.50}),

313{4 13) and 360 nm{4.35}; nmr(Dmso-dG):ﬁ 1.36(3H,t,J = 7 Hz,Et),2.96(2H,q9,J =

7 Hz,Bt), 7.36-7.92{3H,m),8.32-8.50(24,m),8.72-9.04(3H,m),9.30(1H,s,H-4) and
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12.32(1H,br,NH); ms m/z (rel. int.): 246(M , 100) and- 231 (42)_/ in 81% yield,

REFERENCES
1. g. Ali, v. 8. Giri and §. C. Pakrashi, Tetrahedron Letters, 1976, 4887.
2. H. Rapoport, T. P. Onak, N. A. Hughes and M. G. Reinecke, J. Am. Chem. Soc.,
1958, Bo, leol,
3, N. A. Hughes and H. Rapoport, J. &m. Chem. Soc., 1958, 8o, l604.
4, 0. Bejar, R. Goutarel, M.-M. Janoct and A. Le Hir, Compt, rend. hebd.
Seances Acad. sci., 1957, 244, 2066. )
5. E. Bachli, €. vamvacas, H. S5chmid and P. Karrer, Helv. chim. Acta,1957,40,]1167.
6. L. Angenot and A. Dencel, Planta medica, 1973, 23, 226.
7. L. Le Hir, M.-M, Janot and D. van stolk, Bull. Soc. Chim. Fr., 1958, 551,
8. J. Thesing and W. Gestag, Experientia, 1959, 15, 127.
9. K., B. Prasad and G. A,swan, J. Chem. Soc., 1958, 2024.
10, Y. Ban and M. Se0, Tetrahedron, 19§1, 16, 5.
1l. E. Wenkert and J. Kilzer, J. Org. Chem., 1962, 27, 2283,
12, E. wenkert, R. A. Massy-Westropp and R. G. Lewis, J. Am. Chem. Soc., 1962
B84, 3732.
13. E. Wenkert and B. Wickberg, J. Am. Chem Soc., 1962, B4, 4914.
14, G. Buchi, R. E. Manning and F. A. Hochstein, J. Am, Chem. Soc., 1962, 84, 3732,
15. C. szantay and L. Toke, Acta Chim. Acad. Sci. Hung., 1963, 39, 249,
16. I. Ninomiya, Y. Tada, T. Kiguchi, 0. Yamamoto and T. Naito, Heterocycles,
1978, 39, 1527.
17. B. Danieli, G. Lesma and G. Palmisano, J. Chem. Soc. Chem, Commun., 1980, B60.
18. M. Beljanski and M. 5. Beljanski, Exp. Cell. Biol., 1982, 50, 79.
19. E. gpdth and E. Lederer, Ber., 1930, 63, 120.
20. L. Crombie, D. E. Games and A. W. &. James, J. Chem. Soc. Perkin I, 1979, 464.
21, For related syntheses see (a) T. Kametani, ¥, Suzuki, H. TPerasawa and M. Thara,

J. Chem. goc, Perkin I, 1979, 1211; {b) T. Kametani, T. Chsawa and M. Thara,

J. Chem, goc. Perkin I, 1981, 1563; (c) T. Kametani, K. Kanaya, H. Hino, §.-P.

Huang and M. Thara, J. Chem, Soc, Perkin I, 1981, 3168.

Received, 19th August, 1983

— 236 —




