HETEROCYCLES, Vol. 25, 1987

AN APPROACH TO INDOLOQUINOLIZIDINE ALKALOIDS VIA FOLATE MOBELS®

*
Axel R. Stoit1 and Upendra K. Pandit
Organic Chemistry Laboratory, University of Amsterdam, Nieuwe Achtergracht

129, 1018 WS Amsterdam, The Netherlands

Abstract — Carbon fragment transfer via a 5,10-methylenetetrahydrofolate
model has been utilized in the crucial step in the synthesis of heterocyclic

systems related to indoloquinolizidine alkalecids.

4s a part of our continued interest in the synthetic applications of carbon fragment-transfer meth-
odology, via methylenetetrahydrofolate models, we have recently reported the syntheses of several
heterocyclic compounds related to alkaloidsg. In this communication we report a convenient ap-
proach to indeloquinclizidine alkaloids.

The required substituted 5,10-methylenetetranydrofolate model 35,'which was prepared by reaction of
anion of 1 with tetrahydropyrimidinium salt 2, underwent ring opening during work up tc the acyclic
tautomer 223- The salt 2, a model of 5,10-methenyltetrahydrofolate, is available as a crystalline
shelfl reagent in our laboratoryu. Transfer of the C{2) carbon fragment of 3 to tryptamine leads to
the central intermediate 4 (85%), whose structure is attested by its spectral data5. The structure
of E_incorporates all the carbon and nitrogen atoms required for the synthesis of nor-deplancheine
26. The synthetic sequence starts out with a reductive ring-closure of i to piperidone 27, fol-
lowed by a Bischler-Napieralski cyclization to E?, in geood overall yield. NaBHu reduction of § re-
sults in a mixture of diastereomeric esters corresponding to Ja,b (NMR: cis, COCEt 56%; trans,
COOEL 24%)9. Basic hydrolysis of the esters and acidification provides 7a,b in quantitative
yields. Conversion of indoloquinolizidine acids 7a,b to the precursor of nor-deplancheine élo

was achieved via known methodology1wa_c involving acetic anhydride mediated ring opening- ring clo=-
sure sequence. During this reaction the diastereomeric distinetion between 7a and 7b is lest. The
amide carbonyl in § is selectively reduced by DIBAH to give nor-deplancheine (2)6‘12.

The tryptamine derivative 4 can also be cconverted to a precursor of nor-epiisogeissoschizoate (li).

The sequence ﬂ - 10 =11 =12 - liwa is relatively straightforward, although the selective reduca-

e Dedicated to Professor G. Stork on the cccasion of his 65th birthday.
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1.

(a) 7a: mp 169°C {MeOH). IR (CHCIB): 3478 (s}, 2820 (m), 2770 (m), 2740 (w), 1725 (s). 4 NMR

(CDCL,, 250 MHz): 7.74 (1H, bs, NH), 4.15 (2H, q, J = 7.1, COOCH,CH ), 3.27 (1, ddd, J =

3
Y, 2.49 (MH, £, J = 11.3, C

3?

19,3, d = 3.9, J = 1.6, CHE_ ), 3.22 (1H, bd, J = 10.4, C H w0
B¢ mr (CDC1,): H1.81 (Cg), 57.03 (Cy), 21.87 (C,). FD (m/z) = 258.

7b: mp 158-159°C {MeCH). IR (CHCl3): 3478 (s}, 2810 (m), 2765 (m), 2730 (w), 1728 (s). 1H NMR

(250 MHz, CDCl,): 7.72 (1H, bs, NH), 4.18-4.06 (2H, m, ABX,, CCOCH,CH ), 3.51-3.%5 (1H, bm,

3 3’ 3

€ ppH)s 3-30 (1H, ddd, J = 12.3, J = 5.3, J = 0.9, CuHeq), 2.68-2.58 (3H, @, CyH_, C.H_,

13 : = 298.
r3Heq)_ C NMR (CDC13). 40.36 (cg), 54.73 (Cu)’ 20.60 (CT). FD (m/z) = 29

{b) M. Lounasmaza and M. Hameila, Tetrahedron, 1978, 34, 437.

8: mp 218-219°C (EtOac). IR (CHC13): 3875 (m), 1655 (=), 1672 (s}, 1548 (s), 945 (m). 'y MR

250 MHz, CDCL,): 8.07 (14, bs, NH), 6.27 (1, t, J = 1.9, Ch ) 5.3% (11, bs, C

5.15 (1H, m, CﬁHeq), 4.,90-4.84 (1H, m, J = 11.1, C

3aH)’ 5.26-

ngH), 1.84 (14, ddt, J = 13.0, J = 1.1,

J = b C1Hax)' M3 Found: 252.1270. Caled for c16H16N201 = 252.1262.

{a) D. L. Lee, C. J. Morrow and H. Rapoport, J. Org. Chem., 1974, 39, 823. (b} D. Thielke,
J. Wegener and E. Winterfeldt, Chem. Ber., 1975, &R&, 1791, {e) B. Hackmeister, D. Thielke and

E. Winterfeldt, Chem. Ber., 1976, 109, 3825.

gf mp 166-167°C [Etgo) (lit. 106-110°C 6). IR (CHClE): 3475 (s}, 3078 (w), 3058 (w), 2810 (m),
1

2780 (m}, 2765 (m), 2740 (m), 1556 (m}, 905 {(s). 'H NMR {250 MHz, CDC1 T7.70 (1H, b3, NH},

3
H.86 (1H, @, J = 1.5, C H), 4.81 (TH, bs, CgH), 3.44 (TH, bd, J = 17.6, CyiE, 3, 3.39 (1,

3
(Cb). MS Found: 238,1456. Caled for C

- - 13 )
bdd, J = 11.0, J = 2.1, C,H), ~C NMR (CDCl3). 110.00 (C19)’ 183.22 (2,0, 61.53 (Cy,), 21.47
1gH1gH, 238.1470.

P. Rosemund and M. Casult, Tetrahedron Letters, 1983, %&, 1771 and references cited therein.

Reduction of 11 to 12 proceeds cnly optimally in methancl at -20°C,
{a) G. Rackur, M. Stahl, M. Walowiak and E. Winterfeldt, Chem. Ber., 1976, iR, 3817.

{b) G. Rackur and E. Winterfeldt, Chem. Ber., 1976, {g%, 3837.
*
iﬂ: amorphous. IR (CHC13): 3470 (m), 3080 and 3060 (w), 2810 (m), 2780 {(w), 1728 (s), 1655
1
(m), 910 {m)}. 'H NMR (250 MHz, COCL): 7.85 (1M, bs, WH), B.91 (1%, s, Tigh), 1.8 (1H, s,

Cigh)y 3.78 (1H, dd, J = 9.0, J = 2.6, C;H), 3.71 (38, s, COOCH,), 3.20 (1H, &, J = 12.2,

CElHeq)’ 3.07=-2.92 (2H, m, CTSHeq’ C6H), 2.66-2.54 (2H, m, C16H)' Irradiation of CWQH at &
4.84 1ts 1 it 3 :

results in a pesitive NOE for C15Heq. C NMR (CDCIB. 20.52 (CB)’ 34,44 (Ciy)s 36.56
(C15), 37.25% (C15), 54,15 (C3), 56.93 (C21). M3 Found: 310.1678. Caled for C19H22N202

310.1681.

Biogenetic numbering system. See W. I. Taylor and J. Le Men, Experientia, 1965, %&, 508,
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