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REACTIVITY OF OXYTRYPTAMINE
CONVERSION TO 3~(o-AMINOPHENYL)-2-PYRROLIDONE AND KYNURENAMINE

*
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Summary Oxytryptamine 1 was converted to kyvnurcenamine 2, benvo-
oxazinone E, and 3-hyvdroxy derivative zb in NaOH-MeOH in the presence
of oxygen, whereas 1 undergoes N,N'-transacvlation to give the isomeric
product i in argon atmosphere.

Oxytryptamine, 3-{(2-aminoethyl)-2-indolinone, 1, has been known to
be unstable as a free hase. Attempts to synthesize 1 in free form met
with no success and gave a complicated mixture of unidentiflicd productsj.
Thereby, 1 has been prepared as itx salt form such as hydrochloride.

The instability of 1 has been ascribed to its transformation to 3-{o-amino-
phouyl)-ﬁ—pyrrolidoneai by intramolecular acv] migration. However, while
the conversion of oxvtryptamine derivatives to the corresponding isocomeric
2.pvrrolidones is precedentedg_?, the isolation of,i itself has not been
demonstrated. in earlier report6, it was shown that by refluxing 1 in

2N sodium hydroxide under nitrogen, the oxindole ring was opened to give
a~{o-aminophenyl)-y-aminobutyric acid 2, which was isolated as bisbenzyloxy-
carbonyl derivative.

We now report the first successful isolation of 3-{o-aminophenyl) -2~
pyvrrolidone ﬁrand an unrcported chemical property of oxytryptamince to
kynurcnamine .

When an ethanolic solution of oxviryptamine hydrochloride l‘HCl WO s
basified with 10% NaOil {10 mol ecquivalents ) and the mixture was stirred
for 1 hr af room tempcrature in an open air Tollowed by treatment with
methy ! chioroformateT. 3-hvdroxy-2-indolinone 7b was obtained in 14% yield

together with the two uncxprcted compounds, kynurenamine derivative jSa

(3%) and AH-3,1-benzoxazine derivative Ob (6%) . No detectable

amount of 4 was found in the reaction mixture. Instead, i’was recovered
in 3% yvield as Ta. The similar rcaction of 1 in methanol gave 3a (29%),
6a (308Y, 7b {(7%), and 7a (40%). The formution of these products implics
~ A L

that 1 has been oxidized by molecular oxyvgen under the veaction conditions.
A
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Accordingly, under an oxygen atmosphere, the similar treatment of
oxytryptamine hydrochloride for 15 min led to a 28% vield of Lby 5a (13%),
and’éb (2% . A trace of 7b was deteccted on TLC, The Compound,nsﬁ, was
identical in all respects ( IR, NMR, UV, mass spectra, mp, and TLC behavior)
with a sample of the same structure produced by dye-sensitized photo-
oxygenation of Nb-methoxycarbonyltryptamine8. The structure of 6a was
confirmed on the basis of its spectral data and elemental analvsis.

Ea : mp 183-185%C (acetone), amax (EtOH) 237 (¢ 12900), 280 nm (1600) ;

' 3250 (NH), 1730, 1695 (CONH), 1555 (CONH), 1030 ; 6
(DMSO—d6)2.OO—2.30 {m, cng), 2.80-3.10 (m, CHQA), 3.08 (s, GCH3). 3.45 (=,
cogcua), 6.80-7.30 (m, 5H, aromatic H and NI}, 10.38 (x, NH) : m/e 280 (3)
MY o248 (3), 146 (100).

Furthermore, ithe prolonged trcatment oi 1 for 60 min under the similar
s

vmax (KBr) cm~

condition and work-up yielded éa as the main product in 31% vield,
accompanied with a small amount of 3b {(3%) and a trace of bb. In contrast,
when the reaction mixture was stirred for 60 min in nitrogen or argon
atmosphere followed by the similar work-up, l’was recovered as Ja in 71
yvield and a small amount of 3a 20%), L) (2%), and &b (2%) were ohtained.

Compounds é, and 7 must, therefore, be formed by aireal oxidation,
~

5,
R
suggesting the instablility of 1 might be associated with its susceptibility
to triplet oxvgen under alkaline conditions.

A possible pathway to account for the uncxpected formation of 5, Q,

and 7 is sbown below, in which all Lhe products are derived from the koy
intermediate ﬁ?. Either cvclization of/& to a Jdioxetane 9 which collapsed
to 10 followed by subsequeni decarboxylation or oxidative decarboxylation

of 11 arised from the hydrolytic ring opening of 8§ might result in the
P

formation of 3. The fovmation of § can be cnvisioned to cccur (rom 10 by
—~
intramolecular cyvclization. [his rationalization is supported by the
conversion ol 7e¢ to 6, 3, and 7h.
s o~ L

Thus, a solution of Zn in anhvdrous methanol was photooxygenated in
the presence of Rose Bengal (1/100 mol cquiv,) and MeONa (1/10 mol cquiv.)
for 6 hr (TLC, one spot corrcsponding to Zc). Neutralization with acuotic
acid followed by preparative TLC afforded the hydroperoxide 7e¢ as amorphus
in 33% yield, together with (a (79%) and Sa (608) . ZCQO s amax (EtOH) 253,
294 nm ;3 vmax (CHCJB) 3420, 3400-3100, 1710, 1620, 1320 em™ !t 6 (cn013)
2.10 {m, CH9)5 3.18 (m, CHEN), .52 (=, cozcnj), 5.20 {bread s, NH), 6.80-
7.40 (m, aromatic 11), 9.10 (broad s, NH or OOH), 10.60 (broad s, OOH or NH)

Cm/e 266 (1) MY, 250 (11) MT-0, 248 (3) M+—H20, 234 {3) M+—02, 149 (100).

3

_~

Reduction of 7¢ with dimethyl sulflide gave Thb. The oxygenation of 7a in
o similar manner using equivalent molar of MeONa proceeded more rapidly

(100 min) to give 7c. Without isolating 7c, subsequent ftreatment of this
- o~ _.—
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1. ROH-NaOH
2. CICO,;Me

@f"\/\NHCO;Me
NH
5a, R=H

R = CO,Me
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b

’

o}

!} —

NaOH - EtOH

reaction mixture with 10%

a trace of Th.
—

Isomeric transformati
with 10% NaOH (10 molar eq

Treatment of the rcaction

preparative TLC furnished

in 30% vield, accompanicd
(benzene) rmax (EtOH) 23
3333, 3220 (NH_, NH), 1665

3.60 (m, CH N), 3.76 (t, J
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W

: . .11 . -
NaOH for 30 min vielded Oa (54%), 5a (9%), and
~ ~
on of 1 to 4 has becen achieved by refluxing 1
— — Pl
uivalents ) in methanol under argon for 11 hr.
mixture with methyl chloroformate followed by

the desired 3-(o-ominophenyl)-2-pyrrolidone /L

with 7a (28%) and 3a (7%) . 4ot omp 120.5-121.5°C
6 (e 6900), 288 nm (2170) : vmax (KBr) cm—1 3410,
(coxtr) ;8 (CUCl,S) 2,20-2.60 (m, cnz), 3.30-

= BHz, (;37}1), .20 (s, NH,). 6.70 (m, 2H,

12
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aromatic I1), 6.90-7.10 (m, 23H, aromatic H and NH) : m/fe 176 (84) M+, 159
(42), 146 (100). The compoundfﬂ readily converts to the salt of oxy-
tryptamine l‘withih 1 hr by dissolving’ﬁ in either 15% AcOH in MeOH or
EtOH-5% 1IC1, which was followed by UV spectrum showing an isosbestic point
at 293 nm as well as by TLC.

Thus, the present results suggest that the lability Of.i ig probably
duc Lo the facile autoxidation rather than its isomerization to‘i and

. . . N . . . .1
implicate an alternative pathwayv for the biosvnthesis of pyrrolinitrin 3.
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