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Abstract: The thiazole analogues of the marine bis(indole)alkaloid nortopsentins, 2,4-bis(3-indolyl)thiazoles, 

were synthesized using Hantzsch reaction between indole-3-thioamides and 3-(ct-bromoacetyl)indoles as the key 

step, and these analogues showed potent cytotoxic activities against a variety of  human cancer cell lines in vitro. 
© 1999 Elsevier Science Ltd. All rights reserved. 

Introduction: 

A number of bis(indole)alkaloids have been isolated from the marine environment over the past decade, which 

exhibit various biological activities including antibacterial, antiviral and cytotoxic activities. Nortopsentins A-C 

1-3, having a characteristic 2,4-bis(3-indolyl)imidazole skeleton, were isolated from the deep-water marine 

sponge spongsorites ruetzleri. 2 Nortopsentins A-C 1-3 and its analogue 4 exhibited in vitro cytotoxicity against 

P388 cells and antifimgal activity against candida albicans. 24 Due to the interesting biological activities and 

unique chemical structures of  marine indolealkaloids and its low availability, marine indolealkaloids as lead 

compounds for discovery of  new drugs have became an attractive field in medicinal chemistry. In our effort to 

search for novel antitumor compounds, syntheses and exploring the structure-activity relationships for marine 

bis(indole)alkaloids, we are interested in the thiazole analogues of nortopsentins. In this communication we wish 

to disclose an efficient syntheses and evaluation of cytotoxic activities of 2,4-bis(3-indolyl)thiazoles 5-8, 

analogues of nortopsentins. 
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1 X=H, Y=Br (nortopsentinA) 5 RI=R2=H 
2 X=Br, Y=H (nortopsentinB) 6 RI=H, R2=Br 

3 X=Y=Br (nortopsentinC) 7 RI=Br, R2=H 

4 X=Y=H (nortopsentin D) 8 RI=R2=Br 

0960-894X/99/$ - see front matter © 1999 Elsevier Science Ltd. All rights reserved. 
PH: S0960-894X(99)00037-2 



570 X.-H. Gu et al./Bioorg. Med. Chem. Lett. 9 (1999) 569-572 

S y n t h e t i c  C h e m i s t r y :  

The synthetic route to the 2,4-bis(3-indolyl)thiazole was shown in Scheme 1. 
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9a R 1= H 10a (95.0%) 11a (78.5%) 12a (54.0%) 

9b R 1= Br 10b (93.0%) 11b (81.4%) 12b (58.6%) 
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9a R ~= H 13a R2=H (97.0%) 14a (91.2%) 

9b R ~= Br 13b R2=Br (92.8%) 14b (89.7%) 
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5 RI=R2=H (85.2%) 

6 RI=H, R2=Br (80.7%) 

7 RI=Br, R2=H (82.5%) 

8 RI=R2=Br (78.6%) 

Conditions and Reagents: a. POC13, DMF, -10°C-rt.; b. aq.NaOH, reflux; c. (NI-Ia)2I-IPO4, CH3CH2CH2NO2, HOAc, 
reflux; d. thioacetamide, HC1/DMF, reflux; e. TsC1, aq NaOH, Bu4NHSO4, toluene, rt.; f. Ac20, AIC13, CH2C12, 0°C-rt.; g. 
CuBr2, CHC13-EtOAc(1:1), reflux; h. ab.EtOH, reflux; i. NaOH, MeOH, reflux. 

Scheme 1 

Indole and 6-bromoindole 57 were converted to indole-3-carboxaldehyde 10 in high yields by Vilsmeier-Haack 

reaction with phosphorus oxychloride and dimethylformamide. 8 The aldehyde 10 was then converted to the 

correponding nitrile 11 in one step after treatment with diammonium hydrogen phosphate, 1-nitropropane and 

acetic acid. 9 The key thioamide 12 was obtained from the indole-3-carbonitrile 11 by Taylor's method using 

thioacetamide as a source of hydrogen sulfide under acidic conditions 1°11 Attempting to prepare the indole-3- 

thioamide by treating the corresponding indole-3-carboxamide with Lawesson's reagent 12"14 was failed, only 

indole-3-carbonitrile 11 was isolated. 
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The NH groups ofindole 9 was protected withp-toluenesulfonyl chloride under phase transfer condition 1516 to 

give N-toluenesulfonylindole 13 in high yield. Friedel-Crafts acylation of  N-toluenesulphonylindole gave 3- 

acetylindoles 14 in excellent yields. 17 Bromination 14 with copper(H) bromide in refluxing CHC13/EtOAc 18J9 

afforded the ct-bromoketone 15 in moderate yield. 

With thioamide 12 and ct-bromoketone 15 in hand, the next stage was set to elaborate the thiazole ring using 

Hantzsch reaction. 2° Thus a mixture of the corresponding thioamide 12 and c~-bromoketone 15 was refluxed in 

absolute ethanol for 0.5-1h, the bis(3-indolyl)thiazole product deposited from the reaction solution. After 

filtration, the products was obtained in excellent yields. Deprotection of  the toluenesulfonyl group afforded the 

2,4-bis(3 -indolyl)thiazoles 5-8. 21 

Biological Activity: 
2,4-bis(3-indolyl)thiazoles 5-8 were evaluated in the NCI's in vitro disease-oriented antitumor screening 

using sulforhodamine B (SRB) assay, 22-24 and the results are presented in Table 1. 

Table 1. Cancer cell growth inhibitory activity of compounds 5-8 in vitro (GI50 values in gM). 

Cell lines 5 6 7 8 

K-562 3.27 18.8 5.61 4.69 

MOLT-4 5.31 19.9 31.2 5.80 

SR 1.77 6.36 12.2 3.40 

NCI-H23 >100 14.5 25.8 14.1 

HCT-15 >100 15.2 17.8 8.50 

SF-295 33.6 14.6 9.23 4.81 

MCF-7 >100 16.7 27.2 6.46 

MDA-N 83.0 19.2 31.5 2.94 

As shown in Table 1, the compounds 5-8 exhibited cytotoxic activities against a variety of human cancer cell 

lines. Compound 5 afforded selectively GI50 of 1.77 btM in the SR assay. In the NCI-H23, HCT-15 and MCF-7 

assay, the GIs0 of compound 5 exceeded 100. To test that possibility that substituted in the indole ring might 

result in a potency increase, the brominated compound 6,7, 8 showed significant increase actives in NCI-H23, 

HCT-15, SF-295, MCF-7 and MDA-N assay, afforded GIs0 of 2.94 ~tM to 31.5p, M, but approximate two to six 

fold less potent than the unsubstituted counterpart 5 in K-562, MOLT-4 and SR assay. Among the four 

compounds, dibrominated compound 8 had the broadest cytotoxic effect. 

In conclusion, we have developed a highly efficient synthesis of bis(3-indolyl)thiazole, which are analogues of 

marine bis(indole)alkaloid of  nortopsentins. The analogues exhibited important cytotoxic activities against a 

variety of human cancer cell lines in vitro. 
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