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Various Cryptolepis species, extracts of which are used in traditional medicine in Central and West 

Africa, have yielded nine alkaloids. Four tetracyclic skeleta have been recognised, representatives being 

cryptolepine and hydroxycryptolepine,  3 cryptoheptine, 3 neocryptolepine,  4 and isocryptolepine. 5 

Cryptospirolepine 6 is a spirocyclic dimer of cryptoheptine and cryptolepine types. Pharmacological 

investigations 7,8 on cryptolepine have shown it to have hypotensive, antipyretic, anti-inflammatory, anti- 

bacterial, and anti-malarial activities. Quindoline (= des-N-methylcryptolepine) was obtained from cryptolepine 

by selenium dehydrogenation; conversely, N-methylation of quindoline gave the hydriodide of cryoptolepine. 9 

Quindoline had been known as a synthetic material, 1° from reaction of indoxyl with isatin in alkali, long before 

its isolation I l as an alkaloid. 
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Scheme 1 

In previous work we have demonstrated the operation of a process (Scheme 1) of overall intramolecular 

nucleophilic substitution at an indole [~-position, where the indole carries a phenylsulfonyl group on nitrogen and 
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a ketonic substituent at C-2; the N-substituent is expelled as phenylsulfinate; the process may be synchronous 

(Scheme 1), or may involve an intermediate in which the nucleophile has added to the formal enone unit. In the 

examples we have so far described I the nucleophilic centre (Y) was an alcoholic oxygen. We report here the use 

of amide nitrogen as nucleophile and thence the synthesis of hydroxycryptolepine, cryptolepine and quindoline. 

Our earliest work utilised the condensation product from 2-1ithiated 1-phenylsulfonylindole12 and 

phthalide to illustrate the operation of the indole-~-nucleophilic substitution process producing thereby a 

[2]benzoxepino[4,3-b]indole. 13 Extrapolating this to a nitrogen equivalent required 14 N-benzoylphthalimidine 

which was prepared from phthalimidine 15 by reaction with benzoyl chloride in N,N-dimethylaniline. 16 Reaction 

with 2-1ithio-l-phenylsulfonylindole took place at both carbonyl groups generating a mixture of desired ketone 

l, 17,18 together with 2-benzoyl- 1-phenylsulfonylindole, in a ratio of 4:3, separated by chromatography. If the 

reaction was allowed to proceed for longer than c a .  15 min a different, yellow product 2a 19 was also formed 

which proved to be the result of the desired intramolecular nucleophilic substitution by the anion of the amide, 

and could be obtained from ketone 1 in good yield on exposure to Nail in refluxing THF. The corresponding 

amino-ketone 2b 20 was readily obtained by alkaline hydrolysis of 2a (Scheme 2). 

P h C O . N ~  PhCO. H N ~ 

, = o o 

PhS02 l PhSO 2 2 R 
a PhCO 
b H ~ iii 

Scheme 2 

Reagents: i, BuLl, THF, -78 °C (38%) plus 2-benzoyl-l-phenylsulfonylindole (29%); ii, Nail, THF, reflux 

(89%); iii, NaOH, MeOH, reflux (80%). 

Addition of lithiated 1-phenylsulfonylindole to 2-nitrobenzaldehyde followed by MnO2 oxidation of the 

alcohol, catalytic reduction of the nitro group and N-benzoylation gave amido-ketone 3. 21 N-Deprotonation 

using Nail allowed ring closure in hot THF to tetracycle 4a, 22 hydrolysis of which produced 4b (Scheme 3). 23 

N-Methylation of the quinolone 4b with Nail as base and at room temperature produced crystalline 

material to which we ascribe the structure 4c 24 and which had electronic absorption and tic behaviour 25 identical 

with those of hydroxycryptolepine. 3 The carbonyl tautomeric forms of 4b and 4c, shown, are established by 

spectroscopic comparisons. Thus the UV/VIS absorptions of 4b and 4e and of the alkaloid, 3 in neutral and 

acidic solution, were identical; only 4b showed a significant change in alkaline solution, no doubt due to 

deprotonation at the quinolone N-hydrogen. The carbonyl stretching frequency of 1-methylquinolin-4-one is 

1625 cm "1, that of 4b is 1640 cm -l, and that of 4c is 1621 cm -1, where hydroxycryptolepine was reported 3 as 
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Scheme 3 

Reagents: i, BuLi, THF, -78 °C (40%); ii, MnO2, CH2C12, RT(88%); iii, H2, Pd-C (72%); iv, PhCO.CI, 

PhNMe2, RT (87%); v, Nail, THF, reflux (80%); vi, NaOH, MeOH, heat (85%); vii, Nail, MeI, DMF, RT 

(30%). 

having an IR peak at 1623 cm -1. The 13C shift of the carbonyl carbon of 1-methylquinolin-4-one is 178.08 

ppm where ketones 4b and 4e have signals at 165.93 and 166.98; the alkaloid was reported 3 as having a signal 

at 167.01. We conclude that 'hydroxycryptolepine' is properly represented by structure 4c. 

Treatment of 4a with NaBH4 in refluxing ethanol did not effect hoped for reduction of the carbonyl 

group however heating 4b in POCI3 produced 5, catalytic hydrogenolysis of which gave quindoline (Scheme 4); 

quindoline has previously been converted into cryptolepine (loc. cit.). 

i ~ u Y 

4b 5 line 
H 

Scheme 4 

Reagents: i, POC13, reflux (95%); ii, H2, Pd-C, EtOH, (95%). 
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