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The conversion of readily obtainable pp-disubstituted oxindoles(I) (1)
into the corresponding indoline derivatives(II) having suitable substi-
tuents at the dd-position is highly desirable, because the latters could be
the common intermedlates for syntheses of the natural bases such as

strychnos and aspldosperma alkxaloids.
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For this purpcse, activation of a lactam carbonyl is necessary. Of many
known reagents(2), the Meerwein’s reagent(3) would be most promising, since
this reagent is reported to convert a varlety of amides under relatively
mild condition to the corresponding iminoethers which are known to combine
with several nucleophiles. tHowever, thelr reactivity is still considerably
less than that of the imidochlorides andonly strong nucleophiles are

expected to underszo smooth reactions with them(3,4). Moreover, it was
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found in the preliminary experiments(4) that the sterically hindered imino-
ethers falled to combine even with ethyl cyanoacetate. These difficulties
could be overcome by arranging the two reaction centers on the same
molecule; thus the compound(VII) was synthesized and subjected to the
intramolecular condensation reaction in anticivation of obtailning vinylogous
emide (VIII) (SCHEME I).

Condensation of 2-hydroxytryptamine hydrochloride in basic agueous ethanol
with 3~oxobutanal ethylene ketal(III)*l, b.p.1168-69.5°; semicarbazone,
m.p.207°, which was obtalned by the DMSO-DCC oxidation(5) of the corresponding
alcohol afforded in 63% yleld an approximately 1:2 mixture of epilmeric
AT 2530 (1086 3.89) ;v or

max ax
KBr
3 n.m.r.(CDClB)s 1.25(s, 3H) and IVb, m.p.160—1°,‘\’max 3360 and 1710c54;

secondary amines(IVa),m.p.129’, 3360 and 1705cm4

n.m.r.(CDClj) §1.30(s, 3H). Treatment of IVa and IVb with acetyl chloride

and pyridine, followed by mild hydrolysis of ketals, provided the keto-

EtOH KBr

acetamide(Va), m.p.23U-5°,>.max 252mp(logB 3.91); v o5 3230(broad), 1723,

1710, and 1615cm', n.m.r.(DMSO-d6)8 2.06(s, 3H) and 1.68(s, 3E) (75% from IVa)

K3r

. vmax 3185(broad), 1728, 1715, and 1615cﬁ4; n.m.r.

and Vb, m.0.199.5-201
(DMS0-46)8 2.10(s, 3H) and 2.03(s, 3H) (70% from IVb). The conversion of Va
into the iminoetner(VIIa), m.p.122-3.5°, A CC0f 260mu(lose 3.83)5 vipay 1715,
163%, and 1580cm; n.m.r.(CDCl3)8 4.54(q, 2H), 2.17(s, 3H), 1.81(s, 3H),

and 1.4?(t, 3H) was achieved by refluxing it with five molar equivalents of
the Meerwein's reagent (triethyloxonium tetrafluoroborate) in methylene
chloride for fourteen hours, followed by the base treatment of the resultant
2 Etod K3r

max  200mp(loz€ 3.85)5v _ 1714,

(71%). Similarly, VIIb, m.p.143-4°, x ax

#*
salt
1644, and 1573ca, n.m.r.(CDc13)8 L,4s(q, 28), 2.17(s, 3H), 2.11(s, 3H),

and 1.45(t, 3H) was obtained from Vb (60—70%)*2. In compounds (Va and

#*1 3Satisfactory elemental analytical data have been obtained for all new
compounds.

*2  The compound(VI) was obtained in 5-10% ylelds in addition to VII. The
structure and the mechanism of its formation will be discussed in the
subsequent paper (Part III of thls series).
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VIIa),the methyl vprotons adjacent to keto-zroups shifted upfield, whereas
those of Vb and VIIb appear in the normal region. Therefore, the sterec-
structure of the a series could be represented by (A)(E‘IG.I)T3 in whnich the

methyl group lies nearly above the benzene ring. Accordinzly, the corre-

%7
sponding structure of the b series should be illustreted as (2)(FIG.I) ~.

The iminoethers(VIIa and VIIb) thus obtained were successfully converted
into the desired vinylozous amide (VIIL), m.p.266-7°, stereoselectively in
40-60% yleld by treatinz them with NaH in DM3C under oxyzen-free nitrogen
at ?O—?5‘for L-5 hours. The structure of YIII was established by its
elemental analysis, ultraviolet and infrared spectra, which include thne

W
characteristics of the vinylogous amides E;;:iﬂ

235(locg 4.27), 298{lore
4.03), and 338mp(loz€ 4.35); VAoL 3150, 1630, and 1585c:n'ﬂ and n.m.r.
spectrum(DMSO-d6)$ 10.35(broad, 1H), 5.30(s, 1H), and 2.10(d, J=1.1 cos, 3H:
collapsed to a sharp singlet when measured at 88’).

The Dre}ding models show that the configuration of the C/I rinsz juncture
of VIII should be "cis". Therefore, the stereoselective ring closure leadinge
to VIIT would be ascribed to the eplmerization of the side chain from & o B
either oprior or after cyclization to the indoline derivatives (see A" and 3').
ilowever, the mechanism of thls epimerization 1s not clear at present.
Discussions in connection with the temperature dependent N-acetyl metnyl

signal will be presented in the forthcoming paper. Synthetic studles usinz

this intermediate (VIiIiI)are being continued.

*3 Each delineated structure indicates one antipodal form of the dl-isomers.



No,k 495

Acknowledgment: The authors wish to thank Drs. A.Tahara and X.:dlrao
for the measurements of temperature-dependent n.m.r. spectra. Thanks are
also due to Mrs. T.Toma and ¥iss A.vaeda of the Central Analysis Room of this
Institute for elemental analyses, and to Miss V.Kishio of this Institute
for the measurements of n.m.r. spectra.

This work was supported by a srant from the Public Health Service (N

03187-01 03), for which grateful acknowledgement is made.

IEFERENCES

1. a) J.darley-Masor and 3%.Inzleby, J. Chem. Soc., 3639(195%3).
b) Y.3an and T.0ishi, Chem. % Pnarm. 2ull.(Tokyo), 11 442, 446, and 4=1

(1963).

2. H.Bilingsfeld, ¥.Seefelder, and H.Weldinger, Angew. Chem. ;g 335(1960),
and references clted therein.
3. a) H.Meerwein, 5.Hinz, P.Hofmann, E.Xroning, and 7,FPfeil, .J. prakt. Chen.,
(2) 147 17(1937).

Ju—

b) E.Meerwein, E.Pfeil, and G.Willfang, ibid., 154 33(1939).
¢) H.#eerwein, P.Borner, O.ruchs, H.J.Sasse, H.Schrodt, and J.Sville,
Chem, Ber., 33 2060(1956).
d) d.Meerwein, W.Florian, N.Schon, and G.Stopp, Ann., gié 1 (1961).
4., T.0ishi, {.Nazal, T.Chnuma, H.Moriyama, D.Tstae, M.Ochlal, and Y.Ban,
Part(I) of this series (in preparation).

5. K.E.Pfitzner and J.G.VMoffatt, J. Am. Chem. 30c., 37 5661 and 5670
(1965).




