
Tetrahedron. 1965. Vol. 21. pp. 1327 to 1331. Pergamon Press Ltd Printed in Northern Ireland 

A SYNTHESIS OF SOME SPIRO 
[INDOLINE-3,3’-PY RROLIDINES] 

A. B. A. JANSEN and C. G. RICHARDS 

Research Laboratories, John Wyeth & Brother Ltd. 
New Lane, Havant, Hants., England 

At&net--A number of 2’-substituted spiro(oxindole-3,3’- pyrrolidines] (II) have been prepared from 
2-oxindol-3-ylethylamine and an aldehyde. Reduction of their I’-acetyl derivatives by LAH gave the 
corresponding l’ethylindolines (III). A more complex reaction occurs with the I’-tosyl derivatives. 

THE paucity of pharmacological data’ for simple derivatives of the spiro[indoline-3,3’- 
pyrrolidine] system, e.g. (III), which occurs in strychnine and related alkaloids, 
prompted us to synthesize members of this class. 

Our preferred route consisted of a Pictet-Spengler type condensation of 2-[oxindol- 
3-yljethylamine (I) with an aldehyde to give a spiro[oxindole-3,3’-pyrrolidine], e.g. II, 
which was then reduced, as a I’-acyl-derivative, with LAH. 
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1 But see now J. A. Weisbach, E. Macko, N. J. De Sanctis, M. P. Cava and B. Douglas,l. Med. Clrum. 
7, 735 (1964). 
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A synthesis of some spiro[indoline-3,3’-pyrrolidines] 1331 

EXPERIMENTAL 

UV determimtions were made in EtOH 

Spiro(oxindole-3,3’-pyrrolidines) 

Methocl A, A mixture of equimolar amounts of the aldehyde and 2-[oxindol-3-yl] ethylammonium 
chloride, and a twice molar quantity of CH,CO,Na*3H,O in sufficient 1: 1 aqueous EtOH to dissolve 
the reactants at room temp was heated under reflux for 48 hr in N,. After removal of the EtOH 
in CYICUU the solution was acidified and washed with CHC&. The aqueous phase was then made 
alkaline with NaHCO, and the oxindole isolated with CHC&. 

Method R. An equimolar mixture of the aldehyde and oxindolylethylammonium chloride in 
sufficient I:2 aqueous EtOH to dissolve the reactants was brought to pH 8.5 with 10% NaOH and 
allowed to stand at room temp for a week. After removal of the EtOH in t’ocuo the oxindole was 
isolated as in Method A. 

Acetyl derivatives were prepared with acetic anhydride, either neat at reflux temp for I5 min or 
in pyridine at room temp for I hr. Tosyl derivatives were obtained similarly in pytidine with tosyl 
chloride. 

Details of the individual compounds prepared under this heading and the last one are given in the 
Table 1. 

LAH reduction of 2’-[3,4-dimethoxypheny& I ‘-tosylspiro[oxindole-3,3’-pyrrolidine] 

2’-[3,4-Dimethoxyphenyl]-l’-tosylspiro~oxindole-3,3’-pyrrolidine] (3.21 g, 0.0067 mole) in dry 
tetrahydrofuran (70 cc) was heated under reflux with LAH (3.0 g) for 24 hr. The cooled reaction 
mixture was poured into ice-cold 5 N HISO, (200 cc) and extracted with CHCI, to give a gum (I ~87 g) 
from which prisms (350 mg), m.p. 18%190”, were obtained on crystallization from MeOH. The 
analytical sample, obtained after two recrystallizations from aqueous pyridine, had m.p. 215-216“, 
(Found : C, 67.3; H, 6.0; N, 6.0; S, 6.9. CtlH2wNI0,S requires: C. 67.2; H, 6.1; N, 6-O; S, 6-8 %). 
A ,nlx 287 and 282.5 m/c (log e 3.76 and 3.75 respectively). 

Spirtl(indoline-3,3’-pyrrolidines) 

The I’-acetylspiro-[oxindole-3,3’-pyrrolidine] in a 30 fold amount of dry tetrahydrofuran was 
heated under reflux for 24 hr with an equal weight of LAH. After cooling, the reaction mixture was 
poured into ice cold 5 N HaSO, and the acid solution extracted with CHC&. The aqueous solution 
was made alkaline with solid NaHCO, and then filtered through a kieselguhr pad. Both the filter 
pad and the filtrate were repeatedly extracted with CHC&. Evaporation of the combined extracts 
left the product as an oil which was purified by distillation. 
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