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In Part I1 (1) of this series are reported a number of P-diethylaminoethyl 
esters of acetic acids substituted in the a-position by a A2-cyclohexenyl group. 
In this work the series is extended and esters of other basic alcohols are included, 

The methods used in these preparations are for the most part very similar 
to those already reported (1, 2, 3). These methods involved the synthesis of the 
necessary acids through malonic or cyanoacetic ester syntheses, and then their 
esterification by the appropriate tertiary amino alcohols. In the preparation 
of the malonic esters (Table I) the A2-cyclohexenyl group was introduced first, 
while in the case of the cyanoacetic esters the alkyl group mas introduced first. 
Unless otherwise stated, the hydrochlorides of the amino esters (Table 111) were 
recrystallized from methyl isobutyl ketone. 

Preliminary pharmacological screening in these laboratories, indicates that 
these compounds all have some degree of antispasmodic activity. However, 
only p-diethylaminoethyl A2-cyclohexenylisoamylacetate hydrochloride can be 
considered very highly active. The series of + and - signs (Table 111) indicates 
the relative activities, ++++ being highly active and - - being inactive at  
dilutions of 1:8,000,000. A +-t++ rating is the equivalent of about 0.1 t,he 
activity of atropine sulfate. 

We are indebted to  Dr. Willard M. I-Ioehn, Director of thesc laboratories, 
for valuable help and guidance in this work. The nitrogen analyses are by Miss 
Elizabeth Beard in these laboratories, and the carbon and hydrogen analyses 
are by Micro-Tech Laboratories, Skokie, Illinois. 

EXPERIMENTAL 

Ethyl Az-Cyclohexenyl-sec-butylcyanoacetate. To sodium ethoxide, prepared in a 1-1. 
flask from 36.8 g. (1.6 moles) of sodium and 600 ml. of absolute ethanol, was added 127 g. 
(0.75 mole) of ethyl sec-butylcyanoacetate (4), and then 194 g.  (0.8 mole) of 1,2-dibromo- 
cyclohexane. After refluxing for 3; hours, a 1-ml. sample used only 0.7 ml. of 0.1 N acid 
for neutralization. Most of the solvent was removed by distillation, water mas added, and 
the  layers were separated. The aqueous solution mas extracted with ether which was added 
t o  the ester and washed with saturated salt solution. After removing the solvent, the prod- 
uct was distilled, first from a Claisen flask, and then through a 12-inch column packed 
with ;-inch glass helices, giving 110.2 g. (59%) of nearly colorless liquid. 

A~-Cyclohe~enyl~sobutylacetonitr~le.~ During the preparation of ethyl A2-cyclohexenyliso- 
butylcyanoacetate, by a method essentially similar to  that  described above, a fraction 

1 The functions of the George A. Breon and Company Laboratories have been assumed 
by the Sterling-Winthrop Research Institute, Rensselaer, New York, and any requests 
for reprints should be addressed there. Other inquiries may be addressed t o  the first 
author. 

2 Present address: The Upjohn Company, Kalamaaoo, Michigan. 
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was isolated by distillation through an efficient column which proved to  be this nitrile, 
b.p. 65" (0.06 mm.); n: 1.4720, d y  0.91075. 

Anal. Calc'd for C12HleN: MD, 54.79; N, 7.92. 
Found: MD, 54.51; N, 8.09. 

This nitrile doubtless arose through hydrolysis and decarboxylation of the desired 
ester during the working up of the product. 

The acetonitrile could be hydrolyzed under the usual conditions to  give A*-cyclohexenyl- 
isobutylacetic acid (Table 11). 

Cyclohezylisobutylucetic acid.3 This was prepared in 55% yield by the low pressure 
hydrogenation of At-cyclohexenylisobutylacetic acid using Adams' catalyst; b.p. 98" 
(0.025 mm.); n t  1.4651; d: 0.9604. 

Anal. Calc'd for C I ~ H Z Z O ~ :  MD, 56.97; N.E., 198.3. 
Found: MD 57.09; N.E., 199.8. 

62-Cyclohezenylisoamylacetyl chEoride. A solution of 44 g. (0.21 mole) of A*-cyclohexenyl- 
isoamylacetic acid in 36.3 ml. of thionyl chloride was warmed at 50" until the reaction 
was complete. The excess thionyl chloride was removed in uacuo, and the product WEE 

distilled, b.p. 85" (0.07 mm.), giving 45 g. (94%) of colorless liquid; n t  1.4800, df 1.0017. 
Anal. Calc'd for ClaHzlClO: MD, 64.35; C1, 15.51. 

Found: MD, 64.88; C1, 15.89. 

SUMMARY 

1. The preparation and properties are reported for eleven new esters of ter- 
tiary aminoalcohols, ten of which cont.ain the A2-cyclohexenyl group in the alpha 
position. 

2. Many new substituted acetic acids and malonic and cyanoacetic esters 
were prepared as intermediates. 

3. Preliminary tests for antispasmodic activity are reported for the hydro- 
chlorides of these basic esters, and one of them appears to be highly active. 
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* Prepared by Miss Charlotte Anne Hart  in these laboratories. 


