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SYNTHESIS OF THE ALKALOIDS (*}-NORMALINDINE AND (%)-NORISOMALINDINE

«
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Abstract - The alkaloids normalindine (3) and norisomalindine (4) hawve been
synthesised via the B -carbolinium salt (?) by pivaloyl chloride induced cycliza-

tion and subsequent reduction with sodium c¢yanoborohydride.

A number of indole alkaloids containing the indolopyridoquinolizine ring system have been
5.solated1 and syntl‘ua:f,isedz'3 over the past few years. However, all of them are lactams.
More recently, the alkaloids malindine (1).4 iscmalindine (2).5 normalindine (3) and noriscma-
lindine (4)6 with an unusual methyl substituent at C-5 have been encountered- in nature. Ear-
lier, we reported from this laboratory the svnthesis-'r of alamaridine, the ber;zo analogue
of this class of alkaloids, Herein we describe the first total synthesis of (%*)-normalindine
and (t)-norisomalindine following similar procedure.

The readily accessible imine {(5) on NaBH.1 reduction in methaneol at room temperature followed
by acetylation gave the amide (6) [79%, mp 130-132°C; ir (KBr): 3180 {(NH), 1610 (NCO) cm‘l;
1H—nmr (CD013)= 81.59 (3H, d}, 2.20 (3H, s), 5.98 (1H, q); msl {M*, 307)] which on ¢cycliza-
tion with POCI3 afforded & -carbolinium salt (7), isclated as its bisperchlorate [73%; mp >300°C
{dec,}; 1H—nmr' (DMSO-dbh 81,92 (d, 3H), 3.04 (s, 3H), 6.08 {(q, 1H}}, The required cycliza~

tion to the pentacyclic system was brought about by pivaloyl chloride - Et N presumably thro-

3
ugh the intermediacy of a dihydropyridine system which underwent spontaneous oxidation
to dehydronormalindine (8) [30%; mp 235-237°C; uv (log €)=7kmax (MeOQH) 310 (3.94),‘ 410 nm

(4.12); IH-nmr (CD013)= 51.32 (d, 3H), 4.64 (q, 1H), 5.60 (s, 1H, H-14); ms (M*, 287).
Reduction of 8 with NaBH3CN in acetic acid at 5-10°C vyielded a diastergoisomeric mixture
of 3 (55%) and 4 (6%). The 1H-nmr of the major isomer exhibited a methyl doublet at & 1,62
and a methine quartet at § 3.84. On the other hand, the same signals for the minor product
appeared at & 1.42 and 4.40 respectively with an additional double doublet at § 4.34. The
presence of Bohlmann bands in the major isomer and their absence in the minor compound
along with their ll-{-ntur data confirm the trans and _c_z_s_ quinolizine ring systems for them
respectively (cf. 8-methyltetrahydroproteberberine systems’q). Thus, the structure and the
stereochemistry at C-5 and C-13b in normalindine (3) and norisomalindine (4) are established.
The compounds were‘ found to‘ be identical {tlc, uv, ir, lH-nmr. ms) to the natural ones,

EXPERIMENTAL

Mps, taken in open capillaries, are uncorrected, ir spectra recorded in a Perkin-Elmer 177
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5.60 (s, 1lH), 6.80-7.68 (m, 4H), 7.74 (d, J = 7 Hz, 1H), 8.08 (s, 1H), 8.18 (d, I =
7 Hz, 1H} and 8,44 {br s, lH}; _ms m/z {rel. intensity) : 287 (Mt 18), 272 (100) —and
134 (90); Anal. Caled for C  H.N,: C. 79.51; H, 5.97; N, 14.64. Found : C, 79.10; M,
6.01; N, 14.33.

Normalindine {3] and ngrisomalindine (4}

To a solution of dehydronormalindine (8) (2.87 g, 10 mmol) in glacial acetic acid (10 m!)
at 5-10°C was added in portions NaEH3CN (4 x 50 mg, 3.3 mmol). The reaction was moni-
tored by tlc and after the complete disappearance of deep fluorescence (2 h}, water (100 ml}
was added to the reaction mixture and the excess acid was neutralised with solid NaZCOS‘
It was extracted with chloreform (3 x 50 ml), washed successively with water, brine,
dried over anhydrous NaZSO4 and concentrated to afford a gummy residue (2.1 g). Tlc
of this residue showed it to be a mixture of 3 and 4 which was purified and separated
by ‘preparative tlc on silica gel using ethyl acetate saturated with ammonia vapour, The
£ value was found to be 3 (1.6 g, 55%), mp 196-198°C; ir émax
{(KBr): 3180, 2740-2840 (Bohlmann bands), 1590 cm'l; uv (log € ): lmax (MeQH) 223 (4,07)
and 268 nm (3.43); ‘H-nmr (cpcly): & 1.62 (d, J = 7 Hz, 3H, CH-CH,), 2.40-3.16 (m,
6H), - 3.50~-3,70 (m, 1H), 3.84 (q, J = 7 Hz, 1H, Cﬂ-—CH3), 7.00-7.40 (m, 4H, Ar-H), 7.46
(m, 1H, H-1), 7.96 (br, 1H, NH), 8.36 (d, J = 9 Hz, 1H, H-2) and 8,5¢ (s, 1lH, H-4};
ms m/z (rel. intensity): 289 (M*, 97), 288 (69}, 274 (100}, 245 {22) and 169 (78); Anal,
Caled for C._H._N C, 78,96; H, 6.63; N, 14.54. Found : C, 78,76; H, 6,55; N, 14,28.

compound with higher R

19719 3}
The slower moving one was identified as 4 (180 mg, 6%), mp 114-117°C; ir ’émax (KBr):
3200 (NH) and 1595 cm™; uv (log" € ): )\max (MeGH) 224 (4.29) and 269 (3.63); lg-nms

(CDClsh &1.42 (d, J = 7 Hez, 3H, CH-CE3). 2.60-3.20 {m, 6H), 4.34 (dd, J = 12,7 Hz,
IH, H-13b), 4.40 (q, J = 7 Hz, 1H, CE~CH3). 7.00-7.40 (m, 4H, Ar-H), 7.56 (d, J =
9 Hz, 1H, H-1), B.00 (br, 1H, NH), 8.36 (d, J = 9 Hz, lH, H-2) and 8.40 (s, 1lH, H-4);

ms m{z {rel, intensity): 289 (M*, 97y, 288 (69}, 274 (100}, 245 (22) and 169 (78); Anal,

Caled for C19H19N3: C, 78.96; H, 6.63; N, 14.54, Found : C, 78.88; H, 6.51; N, 14,26,
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