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SYNTHETIC STUDIES ON TELEOCIDIN I. 

REGIOSELECTIVE INTRODUCTION OF 4-AMINO AND 7-ACYL GROUPS ON INDOLE DERIVATIVE 
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Laboratory of Organic Chemistry, Faculty of Agriculture, Nagoya University, 

Chikusa, Nagoya 464, Japan 

Summary: Nitration of indole-3-carboxylic esters, 3 and % afforded 4-nitro derivatives, 

4_ and 1,O. 12 was regioselectively derived to g, which contains substituents at 4- and 

7-positions of indole nucleus similarly to teleocidins. 

Teleocidin 8, ‘) lyngbyatoxin A2) (teleocidin A la,d) ), and olivoletins 3) are potent tumor promoters. 

Dihydroteleocidin 8, which was obtained by hydrogenation of teleocidins, has been found to be com- 

parable4) in its tumor promoting activity to 12-0-tetradecanoylphorbol 13-acetate (TPA). They are 

novel indole alkaloids containing many substituents at the benzene part of indole nucleus. Although 

many synthetic studies 
5-9) toward them have been appeared recently, no successful total synthesis 

was reported. 

We have reported unique methods 
10-13) for direct introduction of substituent(s) at benzene part 

(4-7 positions) of simple indoles, whose pyrrole part was stabilized by conjugation with carbonyl group 

etc. at J-position. We report herein the results of introductions of amino and acyl groups at the 

appropriate positions of indole nucleus for teleocidins. 
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Many studies for the direct introduction of nitro group onto the indole derivatives have been 
14) studied . But 4-nitro compounds were obtained only in a few cases 

15) as a minor component. 

We started our synthetic studies on teleocidins from the direct nitration of indole derivatives because 

it would be most useful method for those synthesis. 

Majima and Kotake 18) reported the nitration of ethyl indole-3-carboxylate to give its 6-nitro 

derivative, but 4-nitro derivative was not mentioned in their report. We reexamined the same 

nitration of its methyl ester ;tinstead of ethyl ester. Very interestingly, we observed two major 

spots (1:l) on a silica gel TLC plate after development of the reaction mixture which was obtained 
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12 Z=Ac a,: R=CH3, k: R=CH2CH3, c,: R=CH2CH(CH3)2, d, : R=CH=C(CH3)2 

Table 1. Reaction conditions and regioselectivities of acylating reactions of &J 

Reagent Temp. 

(CH,CO),O 60°C 

Time 

45 min 

Products (Yield) 

19 (64%) 

20°C 

40°C 

40°C 

2 hr 

4 hr 

50 min 

l&b (77%) 

l& (35%) 

12 (15%) 

12 (21%) 

15cJ (40%) 
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