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Condensation of 2-phenylbutyronitrile with acrylonitrile gave 

2-ethyl-2-phenyJ.glutaric acid dinitrile which was cyclisized to 
2-ethyl-2-phenylglutarimide. 2-Ethyl-2-phenylglutaric acid mononi
trile was resolved with brucine or cinchonidine into optical anti

podes which were converted into the corresponding isomers of 

2- ethyl-2-phenylglutarimide and 2 - ethyl - 2- phenylglutaric acid 

monoamide. 

It has been known that 2-ethyl-2-phenylglutarimide (III) is a central 

nervous system depressant, hypnotic and sedative. Two syntheses for this 

compound were described starting either from 2-ethyl-2-phenylglutaric acid. 

mononitrile (IV) or from the ethyl ester of this acid1•2• These intermediates were 

prepared by condensation of 2-phenylbutyronitrile (I) with ethyl B-bromo

propionate and methyl acrylate respectively. 

The present paper describes a more economical synthesis of III starting 

from acrylonitrile which is much cheaper than ethyl B-bromopropionate and. 

methyl acrylate. In this way the hitherto undescribed 2 ·-ethyl-2-phenylglutari~ 

acid dinitrile (II) was prepared. This dinitrile was cyclisized according to the

procedure reported by Hoffmann et al.2 into 2-ethyl-2-phenylglutarimide (!ID. 
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The preparation of two optically active isomers of III was undertaken, 

because it was thought that one enantiomorph might be physiologically more 

active, as in the case of other biologically active substancesa-11. The optical 

antipodes of III, (VII and VIII) have been prepared by heating V and VI 

* Paper II. Lj. Po 1 a k and S. Kuk o 1 j a, Croat. Chem. Acta 32 (1960) 151. 

** A part of · this paper has been submitted by D. G r ·g uric in partial 

fulfilment of the r equirements for the degree of Chemical Engineer at the Faculty 

of Technology of the University of Zagreb . . 
*** Note added in Proof. - R. B r a n c h i n i, G. C a s i n i, M. F e r a pp i, 

and S. Gull i Ille 11 i have r ecently pubHshed a paper [Farmaco, Pavia, Ed. Sci., 15 

(1960) 734] dealing with the optical anti'Podes of 2-ethyl-2-phenylglutarimide. 
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with 850/o sulphuric acid in acetic acid during 10 minutes. When V or VI 
were treated with 850/o sulphuric acid for 20-30 seconds they gave the cor
responding monoamides IX and X. 

2-Ethyl-2-phenylglutaric acid mononitrile (IV) was resolved by fractional 
crystallization of the appropriate brucine or cinchonidine salts from dilute 
ethanol. Both the brucine and the cinchonidine salt of the laevorotatory acid (VI) 
were less soluble in dilute ethanol and could be isolated in the optically pure 
state by repeated crystallization. 
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The dextrorotatory acid VI was isolated from the combined mother liquors. 
Both V and VI were oily compounds, while the racemic acid IV was solid. 

EXPERIMENTAL 

All melti:ng and boiling points are uncorrected. 

2-Ethyl-2-phenylglutaric acid dinitrile (III) 
To a solution of 290 g. (2 moles) of 2-phenylbutyronitrile in 500 ml. of dry 

dioxane were simultaneously added during one hour at 20'-320 160 ml. (2.4 moles) of 
acrylonitrile and 50 ml. of a 50% solution of Triton1 B12,13 dropwise with stirring. 
When the addition wa~ complete the mixture was heated for one hour at 75--soo. 
The dioxaine was, removed in vacuo aind the residue was taken up in benzene, washed 
with water and dried with anhyd. sodium sulphate. The solvent was removed and 
the residue distilled under reduced pressure. The product distilled at 14Qc--1420 
/1 mm., yield 334 g. (840/o). The analytical sample was distilled on the Widmer column 
and the fraction distilling_ at 127.5-1310/0.75 mm. had n~ 1.5159 and d!5 1.1037. 

Anal. C1aH14N2 (198.26) calc'd.: C 78.75•; H 7.12; N 14.130/o 
found: C 78.52; H 7.02; N 14:030/o 

Racemic 2-ethyl-2-phenylglutarimide (III) 
A mixture of 59.5 g. (0.3· mole) of 2.-ethyl-2-phenylglutaric acid dinitrile, 104 ml. 

of acetic acid and 50 ml. of ·850/o sulphuric acid was heated on a water bath for 4 
hours. The acetic acid was removed at the water-pump and the oily residue was 
dissolved in 100 ml. of benzene and 40 ml. of water. The benzene extract was 
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washed twice with dilute sodium bicarbooate, then with water and dried with 

anhyd. sodium sulphate. After !removing the solvent a dark-coloured vi.iscous oil 

residue solidified on cooling. It was crystallized from i-propanol, yielding 40 g. (620/a) 

with m. p. 82-830. An authentic specimen of III melts at 82-840, no depression was 

found with a mixed sample. 

(-)-2-Ethyl-2-phenylglutaric acid mononitrile (V) 

110 g. (0.5(}7 moie) of racemic 2-e thyl-2-phenylg,lutaric acid mononitrilet and 

200 g. of brucine were dissolved in 800 ml. of hot 480/o ethanol. The solution was 
allowed to cool and left to crystallize overnight in a refrigerator. Tlie precipitate was 

filtered off, and after drying weighed 168 g. After six recrystallizations from 48°/o 

ethanol 95 g. of the brucine salt was obtained, which was decomposed with 2 M 

sulphuric acid. The organic acid was extracted with ether. After the ether was 

removed a pale yellow oil remained. The yield of crude acid was 26.6 g. [a]~ -25.60 

(c, 2.17 in methanol). The analytical sample was a colourless oil distilling at 155-1560/ 

-0.416 mm., d!0 1. 525·3 and showed [al Po -21.20 (c, 0.99·2 in methanol). 

Anal. C13H150 2N (217.26) calc'd.: C 71.86; H 6.96; N 6.45°/o 
found: C 71.91; H 6.55; N 6.36°/o 

Similar results were obtained with cinchonidine. 

( + )-2-Ethyl-2-phenylglutaric acid mononitrile (VI) 

The mother liquors from all six crystallizations of the brucine, respectively 

cinchonidine salt, w ere combined and evaporated to dryness at room temperature 

in vacuo. The acid wa1s liberated from the residue (207 g.) with 2 M sulphuric acid 

and extracted with ether. The ether extract was washed with water and dried over 

anhyd. sodium sulphate. After the solvent was r emo'Ved, a semi-crystalline mass 

remained, which consisted of a mixture of the ( +) isomer V and the racemic 

acid IV. The oily dextrorotatory isomer was separated from the solid raceffii,c acid 

by suction. The yie~d of crude acid was 10 g. [a.Jij' +23 .70 (o, 1.36 in methanol). The 

analytical sample was distilled at 175-1900 (bath temp.) and 0.5 mm. 

Anal. C13H1502N (217.26) calc'd.: C 71.86; H 6.96; N 6.45% 
found: C 71.86; H 7.11; N 6.890/o 

.( + )-2-Ethyl-2-phenylglutarimide (VIII) 

VIII was prepared from 2-ethyl-2-phenylglutaric acid mononitrile (10.2 g.) as 

described for the racemate2• Yield 6.5 g. (630/o). A sample for analysis was crystallized 

twice from i-propanol and showed them. p. 102.5-1030 and [a]~ +1760 ± 20 (c, 1.0 in 

methanol). 

Anal. C13H1502N (217.26) calc'd.: C 71.86; H 6.!}6; N 6.450/o 
found : C 71.75; H 6.73; N 6.690/o 

(-)-2-Ethyl-2-phenylglutarimide (VII) 

The laevoratotory imide (VII) was prepared from VI in an analo,gous manner. 

M. p. 102-1030, [a]~ -181<> ± 20 (c, 1.0 in methanol). 

Anal. C1aH1502N (217.26) calc'd.: C 71.86; H 6.96; N 6.450/o 
found: C 71.85; H 6.85; N 6.680/o 

(-)-2-Ethyl-2-phenylglutaric acid monoamide (IX) 

A mixture of 1.1 g, orf (-) 2.-ethyl-2-phenylglutaric add mononitrile and 5.2 ml. 

of 85°/6 sulphuric acid was heated during 20-30 seconds. The reaction product was 

poured into 25 ml. o·f cold warter. The amide was then filtered off, washed with 

water, dissolved in a mixture of 6 ml. ether and 10 ml. of a saturated solution of 

sodium bicarbonate. The sodium bicarbonate solution was acidified and the oily 
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product extracted with ether. The extract was washed with dild. hydrochlodc acid, 
then with water and dried. The ether was evaporated and the residue crystallized 
from 30-0/o ethanol (yield! 0 .9 g., 76.40/o). It forms· colourless crystals m. ;p. 176-1770; 

[a]~ -15.40 (c, 0.41 in MeOH), 1solubJe in alcohol and acetic acid, insoluble in water
and ether. 

Anal. C13H 170 3N (235.27) calc'd. : C 66.36 ; H 7.28; N 5,950/o 
found : C 66.21; H 7.17 ; N 6.250/o 

( + )-2-Ethyl-2-phenylglutaric acid monoamide (X) 

X was prepared from 1 g ( + )-2-ethyl-2-phen ylglutaric acid mononitrile as· 
described above for the (-) antipode. Yield 0.8 g . (740/o). F ocr: analysis the sample 

w as recrystallized twice from 30% ethanol, m . p. 176--<1770, [al b° + 9.20 (c, 0.41 in_ 
MeOH). 

Anal. C1aH110aN (235.27) calc'd.: C 66.36; H 7.28; N 5.95% 
· found: C 66.28; H 6.96 ; N 6.190/o 

Acknowledgment. - The microanalyses were p erfom ed in our microanalytical_ 
laboratory by Mrs. N. Skoda and Mrs. D. Borsic under supervision of Mr. N . Manger .. 
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IZVOD 

Supstance koje djeluju na centralni nervni sistem. III. 
Sinteza racemiCnog 2-etil-2-fenilglutarimida i opticki aktivnih antipoda 

S. Kukolja, D. Grguric i L. Lopina 

Kondenzacijom 2-fenilbutironitrila s akrilonifrilom p r ipravljen je d initril 2-etil-
2-fenilglutarne kiseline, i d alje ciklizacijom p r eveden u 2-etil-2-fenilglutarimid. 
Mononitril 2-etil-2-fenilglutarne kiseline cijepan je s brucinom i cinhonidinom u 
opticke antipode, koji su zatim prevedeni u odgovarajuce izomere 2-etil-2-fenilglu
tarimida i monoamide 2-etil-2-fenilglutarne kiseline. 
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