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OXIDATIVE CYCLlZATlON OF Nb-DIMETHYLTRYPTAMINE, 3-INDOLEPROPANOL, 

AND 3-INDOLEPROPANETHIOL WITH N-BROMO- OR N-CHLOROSUCCINIMIDE 
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The reaction of Nb-dimethyltryptomine(5b) with NBS in carbon tetra- 

chloride yielded a quaternary soh of pyrrolo@,3-b)indole(7b). The similar 

oxidative cyclizotion of 3-indolepropanol(5c) and 3-indoleproponethiol(5e) 

with NBS in methylene chloride gave pyrono- and thiopyranoindoles(7c and 

7e). Further halogenation of 7c with NCS yielded a spirooxindole(12, Y=O) 

and a dichloride(l3), whereas 7e with NBS gave 12(Y=S) and bromothiopyrano- 

Ionic bromination of 3-alkylindole(1) with N-bromosuccinimide(NBS) has been known 

to proceed via 3-bromoindolenine intermediate(2) which collapsed to 2-bromoindoles(3) 

1 
or oxindoles(4) depending on the reaction media . When a nucleophilic group is present 

at an appropriate position i n  the 3-substituent, the nucleophile may attack to 2-position 

of the indolenine intermediate(2) to form a cyclic product. Witkop and his coworkers 
2 

have been reported the oxidative cyclization of N-acetyltryptamine(5a) and N-acetyl- 

tryptophan with NBS to give pyrroloindole(7a). We now report oxidative cyclization of 



3 
Nb-dimethyltryptamine(5b) , 3-ind0le~ro~anol(5c)~, and 3-ind0le~ra~anethiol(5e)~ which 

contain a nuclwphilic center such as NMe ,OH, or SH group in  the 3-subrtituent. 2 

The reaction of 5b, 5c and 5e with NBS or N-chlorosuccinimide(NCS) were wrried 

out under various conditions and the results are summarized in  Table 1, indicating the 

superiority of NBS over NCS in  oxidative cyclization. 

Table 1 Oxidative Cyclization of 5 

Compd Condition Products('?? yield) 

5b CCI4-NBS, rm. temp 7b(65%) I 

The structures of these cyclized products were confirmed by elemental analyses and 

spectral data which are summarized in  Table 2. F'yranoindole(7c) was easily hydrolyzed 

by an acid to 3-(3-hydroxypropyl)oxindole, mp 105-105.50~. 

On the other hand the expected cyclized products such as 7d or 7f have not been 

obtained by the reaction of 3-indoleethanol(5d) and 3-indoleethanethiol(5f) with NBS or 

NCS under various conditions. The reaction of 5d gave complicated products which included 

/ 
oxindolic products , while 5f yielded the corresponding disulfide(8) as major product. 

These results may suggest that a thiol group i s  more reactive than an indole ring towards 

NBS(NCS) and an intermediate of the cyclization of 5e to 7e would not be an indolenine(6e), 

but a spiroindolenine(l0) which derived from a sulfenyl halide(9). The disulfide(8) may be 
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\ 
X (CH2)n 

0 wCH2 Y -  In O-J 0 ---+ m 5 ~ 2 ) n  

5 
H NXS - 6 H H 7 d d 

a:Y=NAc, n=2 c :Y=O,n=3 eY=S,n=3 
b:YH=N+,n=2 d:Y= 0 ,  n =  2 f:Y=S, n = 2  



Table 2 Spectral Data of 7 

Compd EtOH 
Amax nmk) Nmr (S-value) Mass ( m/e (rel. intens.)) 

No mP 

4.30(t,2H, ~ -cH$ 
7.50(br.s. NH) 

238 28;000\ i J 

2.10-2.32(m, 2H, 3-CH2) 161(M-CH2'CH2,100) 
27 (6,800) 
286(9,300) 2.7-2.9(m, 2H, 2-CH2) 
302(10,900) 3.05-3.15(m, ZH, 4-CH2) 

8.50(br.s, NH) 
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formed by the reaction of 5f and 9(n=2) due to the difficulty in intramolecular cyclization 

8 of 9 to form a four membered spiroindolenine as an intermediate to thienoindole . 
Further halogenation of pyranoindole(7c) and thiopyranoindole(7e) was investigated 

9 
in  order to compare with our previous results obtained by bromination of 2-ethylthioindoles . 
Treatment of 7c with NCS in  methylene chloride at -5 - followed with an acid 

gave spirooxindole(l2, Y=O), mp 97-98O, in 80% yield. On the other hand followed 

treatment of the reaction mixture with ammonium chloride in  aqueous ethanol provided 

12(Y=0, 36%) and dichloride(l3, 7%), mp 111-112°, which were also obtained by the 

reaction of 5c with two moles of NCS in  methylene chloride at -5 - OO. Reaction of 7e 

with NBS in methylene chloride at room temperature gave unstable bromoindolenine(l1, 

Y=S, x=B~)" which was readily converted to the spirooxindole(l2(Y=S), mp 126-127", 

by addition of an acid and to 7-bromo derivative(l4), mp 152", on heating. While the 

12 
chloroindolenine(l1 ,Y=S, X=CI) obtained by the reaction of 7e with NCS i n  carbon 

tetrachloride, was converted to the spirooxindole(l2,Y=S) by addition of on acid , but 

7-chloro derivative corresponding to 14 was not obtoined on heating in carbon tetrachloride, 

suggesting that the reactivity of chloroindolenine and bromoindolenine may be different. 
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