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Abstract A new synthesis of the indoloquinoline alkaloid cryptotackieine, isolated 
from Cryptolepis sanguinolenta, is described via a Perkin reaction, a tandem double 
reduction-double cyclization reaction followed by regioselective methylation at the 
quinoline nitrogen.  
 
Two independent groups reported the isolation of a new indoloquinoline alkaloid in 1996 
from the ethanolic extracts of Cryptolepis sanguinolenta, a shrub indigenous to tropical 
West Africa, which was named as cryptotackieine 1 by one group1, and neocryptolepine 
by the other group.2 Cryptotackieine (neocryptolepine) which displays strong 
antiplasmodial activity against chloroquine-resistant Plasmodium falciparum strains3 was 
found to be the N-methyl derivative of the linear indolo[2,3-b]quinoline ring system. It 
has been reported that cryptotackieine (neocryptolepine) and various methyl derivatives 
of such systems display biological properties such as antimuscarinic, antibacterial, 
antiviral, antimicotic, antihyperglycemic and cytotoxic activities in vivo, and significant 
antitumor properties in vitro.4 
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The interesting biological activity of 1 has generated an interest in developing a new 
synthetic pathway to polyheteroatomic ring systems such as 6H-indolo[2,3-b]quinoline, 
the precursor to cryptotakieine (neocryptolepine).5 In 1997, Alajarin et al.6 reported the 
synthesis of cryptotackieine 1 in three steps using an aza-Wittig reaction with an overall 
yield of 15%. 
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In the same year, Timari et al. reported a synthesis in five steps with an improved overall 
yield of 24%. The key reaction of this method was the Suzuki coupling reaction between 
3-bromoquinoline and N-pivaloylaminophenylboronic acid.7 In 1999, Molina et al. 
described an iminophosphorane mediated approach to obtain 1 in 26% overall yield 
which  involved eight steps.8 Molina has also prepared 1 in nine steps  in 9% overall yield 
using an intramolecular aza-Wittig reaction9 as the key step. Wang and co-workers 
reported the synthesis of 1 in four steps via a biradical pathway10 with an overall yield of 
5%. In 2004, Ila and co-workers reported a five-step synthesis of 1 with an overall yield 
of 27%, which involved heterocyclization as the key step.11 More recently, Mohan and 
co-workers reported the synthesis of 1 via three steps using a photocyclization reaction as 
the key step with an overall yield of 40%.12 
                     
In continuation of our interest13 in domino reactions, we report herein a facile synthesis 
of 6H-indolo[2,3-b]quinoline 3, the immediate chemical precursor of the alkaloid 
cryptotackieine (neocryptolepine). Our retrosynthetic analysis of 3 indicated that it 
should be possible to prepare 3 via a one-pot double reduction, isomerization and double 
cyclization (Scheme 1). The required unsaturated ester 2 could be easily assembled from  
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                                                        Scheme 1 
 
commercially available o-nitrobenzaldehyde and o-nitrophenylacetic acid using the 
Perkin reaction. 
 
Thus, condensation of o-nitrobenzaldehyde and o-nitrophenylacetic acid in the presence 
of Ac2O and Et3N yielded the corresponding α,β-unsaturated acid which on esterification 
afforded the required ester 2 in 71% yield.14 Reduction of 2 with Fe/AcOH in presence of 
HCl provided 6H-indolo[2,3-b]quinoline 3 in 74% in a single step.15 In this step, four 
reactions took place in a tandem manner, i.e. reduction of both the nitro groups, cycliz-
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ation, isomerization at the intermediate E-amide to the Z-amide followed by a second 
cyclization. In the final step, compound 3 was subjected to regioselective methylation on 
the quinoline nitrogen as reported8, 12 to give cryptotackieine (neocryptolepine) 1 in 80% 
yield. The overall yield of 1 was found to be 42% over the three steps and is comparable 
with those reported (scheme 2). The spectral data for the compound 1 were identical with 
those reported1 for the natural product.  
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Scheme 2 : Reagents and Conditions : a) Ac2O, Et3N, reflux, 5h
                                                               b) EtOH, H2SO4, reflux, 24h, 71%
                                                               c) Fe/AcOH:EtOH:H2O/HCl, 120 0C, 24h, 74%
                                                               d) MW, Me2SO4/DMF, 140 0C, 5min., 75%
                                                               e) Me2SO4, CH3CN, reflux, 6h, K2CO3, 80%

or
e

 
 
 
 
 
In conclusion, we have developed a new and efficient three step synthesis of the alkaloid 
cryptotackieine (neocryptolepine) using a Perkin reaction followed by a ‘one-pot’ double 
reduction, double cyclization, isomerization in excellent yield. Due to the easy 
availability of the starting materials and high yields realized in the different steps, this 
approach represents an efficient synthesis of the title compound.  
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