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The reaction of Nb-dimefhylfrypt&mine(Sb) with I;IBS in cargoh fefr;:— :
chloride yielded a quaternary salt of pyrrolo[2,3-b]?ndole(7b). The similar
oxidative cyclization of 3-indolepropanol(Se) and 3-indolepropanethiol(Se}
with NBS in methylene chloride gave pyrano- and fhiof)yraqoindol_es(h and
7e). Further halogenation of 7c with NCS yielded a spirooxindc;le(m, Y=0) |
and a dlchlorude(lS), whereas 7e with NBS gave 12(Y" 5) and bromo’rhiopyrqno;

indol e(T4)

lonic brominafion of 3-alkylindole(l) with N-brom;)succinimide(NBS) has been krno.wn:‘
o proceed via 3-bromomdolenlne intermediate{2) which coliqpsed fo 2-—bromomdoles(3)
or oxmdoles(4) dependmg on the reaction medlczl.l . Whena nucleophlhc group is preseni-- .
at an appropriate position in the 3-substituent, the nuc!eophlie may atfack o 2-posmon
of the in&olenine infe;'mediuf.e(2) to fc;rm a cyclic product. Witkop and his éowor.lcersz-
have been reported The oxidative cyclization o‘r" N-ucety[i‘ryptamme(&x) cmd N-ucefyl-

Trypmphan with NBS to give pyrrolomdole(?q) We now repor’r oxidative cychzchon of
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N -dime'rhyltrypfumine(Sb)3, 3—indolepropanol(5c)4, and 3—indolepropqnefhiol(5e)5 which

b

contain a nucleophilic center such as NMez,OH, or SH group in the 3-substituent.
The reaction of 5, 5¢ and 5e with NBS or N-chlorosuccinimide(NCS) were carried
out under various conditions and the results are summarized in Table 1, indicating the

superiorify of NBS over NCS in oxidative cyclization.

Table 1 Oxidative Cyclizailon of 5

Compd Condiiion Products(% yield)

5 CCI4~NBS, rm. temp 7b{65%)

5¢ CH2C|2—NBS, -14 - -18° 7¢(57%)
CH2C|2-NCS, -14 - -16° 12(30%)

5e CH2CI2--NBS, -13- -10° 7e(80%)
CHZCIZ-NCS, -50- -48° 7e{32%)

The structures of these cyclized products were confirmed by elemental analyses and
spectral data which are summarized in Table 2, Pyrancindole(7c) was easily hydrolyzed
by an acid to 3-(3-hydroxypropyl)oxindole, mp 105-105.5°6.

On the other hond 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 producfs7, while 5f yielded the corresponding disulfide(8) as major product.

These results may suggest that a thiol group i§ more reactive than an indole ring fowards
NBS(NCS) and an intermediate of the cyclization of 5e to 7e would not be an indolenine(6e),

but a spiroindolenine(10) which derived from a sulfenyl halide(9). The disulfide(8) may be
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Table 2 Spectral Data of 7

@;:ny?/CHg)n

(:Noc:npd p Ai;?{H nm{e) Nrr (&-value) Mass { m/e frel ,intens.})
7b 275%(decomp)  263(6,900) in D,0 186(100, M*~ HBr)
) - 275(5,900) 3.24(f, 2H, 3-CH.)
Y=Rie, , br 278%(5,400) 3.54(s, 6H, NMe
n=2 286(4,400) 4.61(t, 2H, 2-CH,)
7e 91.5-92.5° 219(22,200) in CDCI 173(M ", 100)
V=0 o3 230(28,700) 1.90-2.20(m, 2H, 3-CH.) 145(M-CH=CH,,,75)
: 275(7,700) 2.63(t, 2H, 4-CH.)
293(5,000) 4.30(t,2H, 2-CH,
7.50(br.s. NH)
7e 147-148° 224(21,000) in CDCI 189(M", 99)

Y=5, n=3 238(28,000) 2.10-2 22( 2H, 3-CH.,) 161(M-CH =CH._., 100)
’ 275°(6,800) i LA 2 2 -2
286(9,300) 2.7-2.9(m, 2H, 2-CH,)

302(10,900)

3.05-3.15(m, 24, 4-CH
8.50{br.s, NH)
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formed by the reaction of 5f and 9(n=2) dve to the difficulty in intramolecular cyclization
of 9 to form a four membered spiroindolenine as an intermediate to fhienoindo[eg.

Further halogenation of pyrancindole(7¢) and thiopyrancindole(7e) was investigated
in order fo compare with our previous results obtained by bromination of 2—efhylfhioindo[es9 .
Treatment of 7c with NCS in methylene chloride at -5 - -]0°]0, followed with an acid
gave spirooxindole(12, Y=0), mp 97-98°, in 80% yield. On the other hand followed
treatment of the reaction mixture with ammonium chloride in agueous ethanol provided
12(Y=0, 36%) and dichloride(13, 7%), mp 111-112°, which were olso obtained by the
reaction of 5¢ with two moles of NCS in methylene chloride af -5 - 0°, Reaction of 7e
with NBS in mefhy.lene chloride at room temperature gave unstable bromoindolenine(11,
Y=S§, X=Br)” which was reud.ily converfed to the spirooxindole(12(Y=S}, mp 126-127°,
by addition of an acid and to 7~bromo derivative(14), mp 152°, on heating. While the
chleroindelenine(l1,Y=S, X=Cl)]2 obtained by the reaction of 7e with NCS in carbon
tefrachloride, wos converted to the spirooxindole(12,Y=5) by addition of an acid , but
7~chloro derivative corresponding to 14 was not obtained on heating in carbon tetrachloride,

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