
CHEMISTRY LETTERS, pp. 1081-1084, 1988. C 1988 The Chemical Society of Japan

Optical Resolution of (±)-Fenfluramine and(±)-Norfenfluramine

by Preferential Crystallization 

Gerard COQUEREL, Roger BOUAZIZ, and Marie-Josephe BRIENNE+ 

Chimie Minerale et Structurale, Faculte des Sciences et des Techniques, 

Universite de Rouen, 76134 Mont Saint Aignan, France 
+Chimie des Interactions moleculaires

, ER CNRS 285, College de France, 75005 Paris, 

France

Five salts of (±)-fenfluramine (F) and three salts of (±)-nor-

fenfluramine (N) have been identified as being conglomerates. Six of 

these salts could be resolved by preferential crystallization. 

Fenfluramine (F) is useful as an anorectic drug, the activity being predominantly 

due to the S-(+) enantiomer.1-3) The racemate can be resolved by recrystallization of 

diastereomeric salts of d-camphoric acid according to a british patent.) In order to 
set up a more economic process, we investigated an alternative resolution of this 

compound by the preferential crystallization method (also called resolution by 

entrainment) which does not require any auxiliary chiral agent. This method, however, 

is restricted to racemates existing as conglomerates, i.e. as an eutectic mixture of D 

and L crystals.5)

F = fenfluramine N = norfenfluramine 

This paper describes several salts of fenfluramine (F) and of norfenfluramine 

(N), its synthetic precursor, that are conglomerates. Some preliminary results 

concerning their resolution by preferential crystallization are also reported. 

Racemic and optically active amines F and N were combined with a large variety of 

achiral acids (about fifty inorganic or organic acids) to give crystalline salts. 

Identification of a conglomerate was based on the following criteria: 1. the identity 

of the IR spectra of the racemic and enantiomeric salts in the solid state (Nujol

mull), 2. the agreement (within  1℃)  between the melting point of the racemate and the

melting point calculated for a conglomerate by using Schroder-Van Laar equation.5,6)
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Among the hundred racemic salts examined, five F salts and three N salts were 

identified as being conglomerates. Relevant physical properties are given in Table

1 .7, 8) Enantiomers F1 and F5 are dimorphous, each form  (α or β) giving a conglomerate.

In both cases the stable form at room temperature has the lowest melting point. This

fact suggests that the solid-solid transitions occur above room temperature.  (±)-F2

crystallizes as an unstable racemic compound and as a stable conglomerate at room

temperature. The situation is reversed  for (±)-F4 which gives an unstable conglomera-

to and a stable racemic compound. The racemate and the enantiomers F3 decompose on

melting. 

Table 1. Physical properties of (R)-F1-F5 and (R)-N1-N3, and of the corresponding 

conglomerates

a) Unstable conglomerate. b) Stable racemic compound, crystallographic parameters 

a = 15.34 A, b = 30.04 A, c = 8.76 A, space group Pbca. 

Optical resolution by preferential crystallization could be achieved in six cases 

(Table 2). Only single runs were performed to test the feasibility of the method and 

experimental conditions were not optimized.9) The efficiency of the process was 

expressed by a Resolution Index (RI) defined by the ratio of the amount of pure 

enantiomer obtained to the initial excess of this enantiomer. RI = 1 means that 

exactly the initial excess of the enantiomer crystallized, and hence that the 

entrainment of the seeded enantiomer did not occur. RI should be greater than 2 for the 

alternate crystallization of each enantiomer to be carried out efficiently. Clearly
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this condition could be readily secured for salts F1 and F2 and could probably be 

attained for the other salts in Table 2 with appropriate adjustments of the 

conditions. Survey has been made earlier of the factors that control the crystalli-

zation rate.5) The choice of the correct initial composition (i.e. the degree of 

supersaturation a and the initial excess E of enantiomer) is of great importance to 

ensure a relatively rapid growth of the seeded enantiomer and to minimize the 

spontaneous crystallization of the other. In view of the relatively high supersatura-

tion levels used in this study, an increase in the RI value and in the optical purity 

of the crystals are most likely to be achieved by simply decreasing the supersatura-

tion and by adjusting the stirring rate. For large-scale production, one ought also to 

consider other variables such as nature of the solvent, crystallization temperature 

and so on. 

Table 2. Optical resolution by preferential crystallization

a) Solvent: A = acetonitrile, B = azeotrope mixture of 1-propanol and cyclohexane,

C = THF, D = diisopropylether. b) Initial concentration in g of solute per 100 g of 

solution. c) Degree of supersaturation = Ci / racemate solubility. d) Weight.

e) Optica:L purity. f) Resolution 工ndex = (W × op - seeds) / E;

Only two salts, F4 and N2, could not be resolved by this technique. This failure is 

not surprising in the former case because of the existence of a stable racemic 

compound at the crystallization temperature. The behavior of N2 is more unusual. 

Evidence was found that growth of a single crystal of an enantiomer is strongly 

perturbed in the presence of the racemic solution. Some crystal faces act as seeds for 

the other enantiomer which grows onto these faces to eventually provide composite 

crystals of very low optical purity.10)
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The resolution of fenfluramine reported here may constitute an alternative to the 

classical diastereomer method. The above preliminary results suggest that salts F1

and F2 are the most suitable substrates for an industrial development. 

We thank Drs. J. Jacques and A. Collet for helpful suggestions. 
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