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Abstract:

Condensation of N-arylidene amines with succinyl anhydride or with glutaric anhydride giving
respectively pyrrolidin-5-ones carboxylic acids 1-7 and piperidin-6-ones carboxylic acids 13-17 is
described. Trans acids are obtained by fractional crystallization. Various esters 8, 11, 12, alcohols 9, 10 and
imidazolides 18-30 of pyrrolidinones and piperidinones are prepared.

Introduction

Benzimidazole, pyrrolidinone and piperidone derivatives (1,2) were prepared in order to investigate new
structures having a potential activity as aromatase inhibitors. Imidazole ring has been increasingly
incorporated into synthesized structures due to their well-known potential biological activities like
antithromboxane synthetase (3,4) and aromatase inhibitors (5-7). The pyrrolidin-5-one carboxylic acids 1-7
have been obtained by condensation of N-arylidene n-butylamines and succinic anhydride in refluxing
toluene or xylene (Scheme 1). In the same way, piperidin-6-one carboxylic acids 13-17 were prepared from
glutaric anhydride. The main reaction provided 2-aryl-5-one-3-carboxy-pyrrolidine or 2-aryl-6-one-
3-carboxy-piperidine in satisfactory yields (Table 1). The corresponding derivatives 8, 11, 12 and 9, 10 of
acidic compounds were obtained by an esterification or by a reduction reaction respectively. The appropriate
acyl chloride was then refluxed with a three molar excess of imidazole in anhydrous acetonitrile under
nitrogen (method A). The other reaction (method B) constituted the preferred procedure: reaction of the free
carboxylic acids with N, N'-carbonyldiimidazole in equimolar proportions, in anhydrous THF at room
temperature, gave imidazolides 18-23 and 26-30 in good yields. Finally, imidazolides 24 and 25 were
obtained by a similar synthetic pathway, starting from the corresponding alcohols 9-10.

Experimental

M.p.s were determined in open capillary tubes on a Buchi micro-melting-point apparatus and are given
uncorrected. IR spectra were recorded in KBr pellets for solids and between KBr discs for oils using a
Perkin-Elmer 1320 spectrometer. *H and 13C NMR spectra were determined on a Bruker AC 200 MHz
spectrophotometer using tetramethylsilane as internal standard (chemical shifts in ppm). A DEPT sequence
in 13C NMR has been required for the attribution of some carbon atoms of compound 10.
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General procedure for 1-n-butyl-2-aryl-5-oxo-pyrrolidine-3-carboxylic acids 1-4 and 6-7
Arylidene n-butylamines (0. 135 mol) and succinic anhydride (0.15 mol) were heated in refluxing toluene
or xylene under nitrogen atmosphere for 24 h. The solvent was reduced under vacuum. Analytically pure

trans acid derivatives were obtained from the diastereoisomeric mixture by fractional crystallization.
IR (Vem-1 KBr): 2800-3100 (OH acid), 1710-1725 (CO acid), 1680 (lactam).

Compounds 13-15 and 16-17 were obtained according to the same procedure, using glutaric anhydride
and N-arylidene n-octylamines or aniline respectively.

Owo\‘//o
A-CH=N-R; +
| °
l’tl T! lll]
OVN\/A" O N Ar N\ ~Ar
Oq COOCH; ‘7n “COOH (Og CH,OH
8 n=1 R,=C4Hg 1-7 n=1 R, =C4Hg 9 n=1 R;=C4Hg
11-12 n=2 R,=C4Hy 13-15 n=2 R; =CgHy, 10 n=2 R,=C4Hy
16-17 n=2 R;=C¢H;

CH,0

CcoO I

I CcO

N |

|I W N

N |

18-23 n=1 R;=C4Hy
26-28 n=2 R;=CgHy,4 24 n=1 R;=C4Hg
Q':’_o n=2 R1=C6H5 gn:z R1=C4H9
Scheme 1
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1-N-butyl-2-(4'-aminophenyl)-5-oxo-pyrrolidin-3-carboxylic acid 5

Palladised charcoal (10 per cent) (0.20 g) was added to a solution of n-butyl-2-(4"-nitrophenyl)-5-oxo-
pyrrolidin-3-carboxylic acid 2 (0.065 mole) in alcohol (40 ml). The mixture was allowed to react over night
at room temperature under hydrogene atmosphere. Reaction was monitored by TLC using benzene/ethanol
(1/1) as eluent. The theoretical volume of hydrogen was absorbed after 7-8 hours. The solid was filtered off
and the filtrate evaporated on a water bath. The resulting oil solidifies on cooling to a colourless acid, m.p.
118°C. Pure pyrrolidine carboxylic acid 5 was obtained as orange needles upon recrystallization from
benzene/ether (1/1), m.p. 120°C. Yield = 90%.

1-N-butyl-2-aryl-3-carboxymethylpyrrolidin-5-ones 8 and piperidin-6-ones 11, 12

Acid 1 (0.1 mole) was solubilized in an excess of methylic alcohol (30 ml) and solution was refluxed
under gazeous hydrochloric acid atmosphere for 15 min. Heating was maintained for 30 min more and the
acidic current was bubbled again in the mixture. The end of the esterification was monitored by TLC using
benzene/ethanol/ammonia (8/1.5/0.5) as eluent. The solvent was evaporated in vacuum and the main
product was dissolved in ether, washed with a sodium hydrogenocarbonate solution (15%) then with water.
The resulting solution was dried on anhydrous sodium sulphate and distilled in vacuo. The expected ester 8
was achieved as a colorless oil. EbimmHg = 130°C. Piperidinone derivatives 11 and 12 were obtained by the
same manner starting from |-n-butyl-2-(4'-fluorophenyl)-6-oxo-piperidin-3-carboxylic acid and 1-n-butyl-
2-(4'-pyridinyl)-6-oxo-piperidin-3-carboxylic acid respectively (2).

1-N-butyl-2-(4' fluorophenyl)-3-hydroxymethylpyrrolidine 9

A solution of 4 (0.02 mole) in anhydrous THF and ether (2 x 10 ml) was added dropwise to a
suspension of LiAlH4 (3.2 g) in 70 ml of anhydrous ether. The mixture was refluxed for 6 h and excess of
hydride was decomposed with water (4 ml), washed with NaOH solution (4 ml, 15 %) then with 12 ml of
water. The solid compound was filtered and solvents were evaporated in vacuo. The residue, in suspension
in water (20 ml), was extracted with CHCI3 (2 x 50 ml) and washed with a saturated NaCl solution then
with water and dried. The resulting product 9 was achieved as a light yellow oil. Yield = 75 %.

1-N-butyl-2-phenyl-3-hydroxymethylpiperidine 10:

This compound was obtained by the same procedure from [-n-butyl-2-phenyl-6-oxo-piperidine-3-
carboxylic acid (2) as a colorless oil. Yield = 75 %. IR (Ven-1 KBr): 3400, 3200. 13C NMR with DEPT
sequence (6 ppm, CDCI3): 13.2 (CH3CHj-); 20.3 (CH3CHj>-); 25.0 (C4); 27.7 (C5); 28.2 (CaH5CH3-);
45.9 (C3); 52.7 (C3H7CH3-); 54.6 (C6); 65.2 (CH20H); 70.7 (C2); 127.1 (C4' arom); 128.2 (C2' arom);
142.5 (C1' arom).

1-N-butyl-2-aryl-3-{(1H-imidazol-1-yl)-carbonyl |- 5-oxo-pyrrolidines 18-23 and 26-30

Method A: 1n a round bottom flask fitted with a magnetic stirrer, a condenser and a nitrogen inlet,
thionyl chloride (100 ml) was added to carboxypyrrolidinones (or carboxypiperidinones) (0.03 mol)
dissolved in CHCl3 (100 ml). The mixture was heated for 4 h at 80°C on an oil bath, then evaporated under

vacuum. The residue was treated with dry benzene and evaporated to dryness. The crude precipitate was
washed with diethyl ether and allowed to react with imidazole (0.09 mol) in CH3CN (150 ml) without
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further purification. The solution was refluxed 3 h with stirring under nitrogen atmosphere. The solvent was

evaporated in vacuo and imidazolides purified by crystallization.

Method B: A mixture of carboxypvrrolidinones (or carboxypyrrolidinone) (0.01 mol) and carbonyl
diimidazole (0.013 mol) in anhydrous THF (30 ml) was refluxed for 3 h under nitrogen atmosphere on an
oil bath. The solvent was removed in vacuo and the residue was dissolved in CHCI3 (50 ml) and treated

with a NaHCO5 saturated solution (50 ml). Organic layers were washed with water (3 x 20 ml) and dried on
anhydrous Na,;SO,. Evaporation of the solvent and crystallization of the residue provided imidazolides

having satisfactory spectral data.

1-N-butyl-2-aryl-3-[(1'H-imidazolyl)-carbonyl-oxymethyl |- pyrrolidine 24 and piperidine 25

In a round bottom flask fitted with a condenser, n-butyl-2-(4"-fluorophenyl)-3-hydroxymethyl-pyrrolidine
9 (0.01 mole) and carbonyldiimidazole (0.013 mol) in anhydrous THF (30 ml) were refluxed for 3 h under
nitrogen atmosphere on an oil bath. The solvent was removed in vacuo and the residue was dissolved in
CHCI;5 (40 ml), washed with water (2 x 20 ml) then with a NaCl saturated solution (50 ml) and dried on
Na,SO4. Evaporation of the solvent and crystallization of the residue provided the imidazolide 24 as a
yellow liquid which was purified by silica column chromatography and eluted with toluene/acetone (3/1).
The pure compound was a light yellow oil. Yield = 78%. The piperidinyl imidazolide 25 was obtained by
the same synthetic pathway as an colorless oil with a yield of 80%.
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