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We have been interested for some time in tertiary acetylenic carbinols as 
central nervous system depressants (1). The long-known hypnotic activity of 
certain simple carbamates (2) and the recent appearance of the new drug, 1- 
ethynylcyclohexyl carbamate’ (3) ha,ve now prompted us to prepare the car- 
bamates of a number of our tertiary acetylenic carbinols. 

Many of the simpler methods for preparing carbamates fail with tertiary 
carbinols, owing mainly to the ease of dehydration. Our preliminary experi- 
ments were carried out with methyl vinyl ethynyl carbinol (I), a representative 
example of the type of carbinol in which we have been interested. The highly 
unsaturated nature of this carbinol would be expected to lead to additional 
complications, and it is not surprising that all of the methods tried initially 
were unsuccessful. 

CHI OH 
\ /  

C 

C=CH 
/ \  

CHz=C€[ 
I 

Treatment of I (in excess) with cy:tnic acid (from cyanuric acid) gave chiefly 
the allophanate; although a small amount of carbamate may have been formed, 
we were unable to separate it from l,he less soluble allophanate. Reaction of I 
with potassium cyanate and acetic acid led apparently to extensive dehydra- 
tion or rearrangement, and no carbamate could be isolated. Ester interchange 
between I and ethyl carbamate (urethan) in the presence of sodium ethoxide 
was slow and incomplete, and no carbamate of I could be detected in the re- 
covered ethyl carbamate. Conversion of I to the mixed carbonate with ethyl 
chloroformate in pyridine, and treatment of this carbonate with ammonia (gas 
or aqueous-alcoholic) or lithium amide led only to recovery of the carbonate. 
The infrared spectrum of the recovered mixed carbonate gave no indication of 
carbamate formation. 

Two of the synthetic methods reported in the literature and well reviewed 
by Petersen (4) appeared to be particularly applicable to tertiary carbinols. 
Treatment of a pyridine solution of I (with or without benzene) with carbamyl 
chloride, prepared by either the old or the new method (4), led to a vigorous 
reaction and precipitation of puyridi.ie hydrochloride. In a number of experi- 
ments, only the carbinol could be recovered, however. Although the yield of 

‘This compound is marketed under the name “Valamin” by Schering A. G. 
Berlin (West). 
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recovered carbinol was poor, the infrared spectra showed no trace of carbamate. 
In  one experiment, a very small amount of solid was isolated, but this proved 
to be the allophanate of I. The other method, which is claimed to be successful 
with simple tertiary alcohols (5), involves conversion of the carbinol to its 
chloroformic ester with phosgene at low temperature and in the presence of a 
tertiary amine, followed by treatment of the chloroformate with ammonia. In  
numerous experiments this method was applied to I and to related carbinols. 
In  no case was there a substantial precipitate of amine hydrochloride, even at 
considerably higher temperatures than those recommended (-20 to - lo"). 
Some carbinol was always recovered, but no more than a trace of carbamate 
could be detected after treatment with ammonia (aqueous or gaseous). 

The statement is made by Petersen (4) that phenyl carbamate undergoes 
alcoholysis especially readily, with elimination of phenol. When a solution of 
phenyl carbamate in I was refluxed (150") for several hours, there was no evi- 
dence of exchange, and the phenyl carbamate was recovered in essentially pure 
condition. However, this suggested a trial of what would appear to be a much 
more favorable process-the ammonolysis of the phenyl carbonate of I. The 
mixed carbonate was prepared from I and phenyl chloroformate in pyridine, 
and the distilled carbonate was treated with ammonia (gas). Carbamate forma- 
tion was indicated by infrared spectrum, and a substantial amount of the crys- 
talline carbamate was indeed isolated. 

This process proved to be a practicable route to the carbamates of a number 
of tertiary acetylenic carbinols (1). It was unnecessary and in some cases un- 
desirable due to decomposition to distil the intermediate phenyl carbonate of 
the carbinol. Treatment of an ether solution of the crude mixed carbonate 
with gaseous ammonia, alcoholic ammonia, or liquid ammonia was effective. 
The liquid ammonia procedure gave the best yields and cleanest products and 
was used in the preparation of most of the carbamates. Phenol was removed 
from the reaction mixture by extraction with dilute alkali, and the carbamates 
then were crystallized directly. Yields varied considerably, from 6.5 % to 71.6 %, 
but in most cases no attempt was made to improve the yield. The chemical 
properties of the nine carbamates prepared by this new method are summarized 
in Table I. 

The carbamates were evaluated in mice for their hypnotic and anticonvul- 
sant activities by procedures described elsewhere (6) ; pharmacological data for 
the carbamates and for the parent carbinols are presented in Table I. Car- 
bamate formation does not appear to have any consistent effect on activity or 
on toxicity. 

EXPERIMENTAL 

Carbamates of tertiary acetylenic carbinols. General procedure. To  tt well-stirred, ice-cooled 
solution of 0.10 moleof the tertiarycarbinol in40 ml. of dry pyridine is slowly added 15.6 g. 
(0.10 mole) of phenyl chloroformate. The reaction mixture is stirred for three hours a t  room 
temperature and then decomposed by addition of 100 ml. of cold water. This mixture is ex- 
tracted several times with ether, and the ether extracts are washed successively with 200 
ml. of 1:l hydrochloric acid (in two equal portions), 100 ml. of saturated sodium bicar- 
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bonate, and saturated sodium chloride solution. The combined ether extracts are dried 
with magnesium sulfate and concentrated to  a volume of 200 ml. 

This ether solution of the crude mixed carbonate is added with stirring to  an 
equal volume (200 ml.) of liquid ammonia. The mixture is stirred a t  the reflux temperature 
(Dry-Ice condenser) for 6-8 hours and then left to  evaporate overnight. Ether and water are 
added, and the ether layer is separated and washed successively with 200 ml. of 401, sodium 
hydroxide (in two equal portions) and 100 ml. of saturated sodium chloride solution. The 
dried ether solution is concentrated to  a low volume and the carbamate is crystallized by 
the addition of petroleum ether. The carbamate is purified by recrystallization, usually 
from a mixture of ether and petroleum ether. 

SUMMARY 

The carbamates of nine tertiary acetylenic carbinols have been prepared by 
a new method involving conversion of the carbinols to their phenyl carbonates 
with phenyl chloroformate, followed by treatment of the crude carbonates with 
ammonia. 

BROOKLYN 6, NEW YORK 
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