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12 Claims. (C. 260-482) 
This application is a continuation-in-part of copend 

ing application Serial No. 729,554, filed April 21, 1958, 
and of Serial No. 38,763, filed June 27, 1960, now aban 
doned. Application Serial No. 38,763 was a continua 
tion-in-part of application Serial No. 729,553, filed April 
21, 1958, now abandoned, and applications Serial Nos. 
729,553 and 729,554 were continuations-in-part of par 
ent application Serial No. 554,132, filed December 20, 
1955, now abandoned. 
This invention relates to certain substituted carbamate 

compounds and to a method of treating the central nerv 
ous system by administering these compounds. The novel 
compounds of this invention can be classified generally 
as substituted phenylalkyl carbamate compounds. 

It is an object of this invention to provide substituted 
phenyl carbamate compounds for use in treating the cen 
tral nervous system which exhibit special and distinctive 
properties and/or combinations of properties, including 
tranquilization, sedation, and muscle relaxation. Further 
objects and advantages will be indicated in the following 
detailed specification. 
The substituted phenyl carbamate compounds which 

are useful in the treatment of the central nervous sys 
tem in accordance with the present invention are char 
acterized by the following structural formula: 

R 

( )--R, 
X R 

In the foregoing formula, R is either carbamate or alkyl 
carbamate containing from 1 to 3 carbons in the alkyl 
group, and R2 is either alkyl or hydroxy alkyl contain 
ing from 1 to 2 carbons. R2 can also be hydrogen or 
hydroxy. R3 is either hydrogen or alkyl containing from 
1 to 2 carbons. X can be halogen, methyl, methoxy, 
phenyl, nitro, or amino. For example, the substituted 
phenyl may comprise p-nitrophenyl, p-bromophenyl, p 
chlorophenyl, o-methoxyphenyl, m-methylphenyl, o-chlo 
rophenyl, p-aminophenyl, 2,4-dichlorophenyl, 2,6-dichlo 
rophenyl, o-aminophenyl, o-fluorophenyl, p-biphenyl, 3,4- 
dichlorophenyl, o-tri fluoromethylbenzyl, pentachloro 
benzyl, p-nitrobenzyl, m-nitrobenzyl, o-nitrobenzyl, m 
methoxybenzyl, p-methoxybenzyl, p-fluorobenzyl, p-phen 
ylbenzyl, etc. 
With respect to the above formula, one preferred sub 

class of compounds is obtained where R1 is carbamate, 
and R2 and Rs are hydrogen. These compounds are char 
acterized by the structural formula: 

O 

% X-ch-o-c-NH, 
Specific examples of compounds coming within the Sub 
class represented by the above formula are: o-chloro 
benzyl carbamate, 2,6-dichlorobenzyl carbamate, o-meth 
ylbenzyl carbamate, o-tri fluoromethylbenzyl carbamate, 
pentachlorobenzyl carbamate, p-nitrobenzyl carbamate, 
m-nitrobenzyl carbamate, o-nitrobenzyl carbamate, o 
methoxybenzyl carbamate, m-methoxybenzyl carbamate, 
p-methoxybenzyl carbamate, p-fluorobenzyl carbamate, 
p-chlorobenzyl carbamate, 2,4-dichlorobenzyl carbamate, 
m-chlorobenzyl carbamate, etc. 

Again referring to the generic formula set out first 
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2 
above, another sub-class of compounds is obtained when 
R1 is methyl carbamate, R is hydroxy and R is hydro 
gen. These compounds are represented by the following 
structural formula: 

O O 

bit-cIl-o- CH-C-O-C-NH 
X 

Examples of compounds coming within this sub-class are: 
2-hydroxy-2-(p-nitrophenyl)-1-ethyl cambamate, 
2-(p-bromophenyl)-2-hydroxy-1-ethyl carbamate, 
2-(p-chlorophenyl)-2-hydroxy-1-ethyl carbamate, 
2-hydroxy-2-(o-methoxyphenyl)-1-ethyl carbamate, 
2-hydroxy-2-(o-methylphenyl)-1-ethyl carbamate, 
2-hydroxy-2-(m-methylphenyl)-1-ethyl carbamate, 
2-(o-chlorophenyl)-2-hydroxy-1-ethyl carbamate, 
2-(p-aminophenyl)-2-hydroxy-1-ethyl carbamate, 
2-(2,4-dichlorophenyl)-2-hydroxy-i-ethyl carbamate, 
2-(2,6-dichlorophenyl)-2-hydroxy-1-ethyl carbamate, 
2-(o-aminophenyl)-2-hydroxy-1-ethyl carbamate, 
2-(o-fluorophenyl)-2-hydroxy-1-ethyl carbamate, 
2-(p-biphenyl)-2-hydroxy-1-ethyl carbamate, 
2-(3,4-dichlorophenyl)-2-hydroxy-1-ethyl carbamate, etc. 

Referring again to the generic formula first set out 
above, still another sub-class of compounds is obtained 
when R1 is alkylene carbamate wherein the alkylene con 
tains from 1 to 3 carbons, and R and R3 are hydrogen. 
These compounds are represented by the following struc 
tural formula: 

O 

& X-ch-alkylons--c-NH, 
Specific examples of compounds coming within this sub 
class are: 

2-(p-chlorophenyl)-1-ethyl carbamate, 
2-(o-chlorophenyl)-1-ethyl carbanate, 
2-(2,4-dichlorophenyl)-1-ethyl carbamate, 
2-(2,6-dichlorophenyl)-1-ethyl carbamate, 
2-(p-methoxyphenyl)-1-ethyl carbamate, etc. 

Still another sub-class of compounds is obtained when 
R1 is carbamate, R2 is methyl, and R3 is hydrogen, re 
ferring again to the generic formula set out first above. 
These compounds can be represented by the following 
structural formula: 

CHs 

Specific examples of compounds coming within this sub 
class are: 1-(o-chlorophenyl)-1-ethyl carbamate, c 
methyl-p-phenylbenzyl carbamate, 2,6-dichloro-o-methyl 
benzyl carbamate, etc. 
A preferred sub-class of compounds is obtained when 

R1 is alkylene carbamate, the alkylene containing from 
1 to 3 carbon atoms, R is hydroxy, and R is alkyl con 
taining from 1 to 3 carbons. These compounds are rep 
resented by the following structural formula: 

O 

& X-alkylene-o--Nil, 
X alkyl 

Specific examples of compounds coming within this sub 
class are: 

2-(p-chlorophenyl)-2-hydroxybutyl carbamate, 
2-(o-chlorophenyl)-2-hydroxybutyl carbamate, ; 
2-(2,6-dichlorophenyl)-2-hydroxybutyl carbamate, 
2-(o-methoxyphenyl)-2-hydroxybutyl carbamate, 
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2-(p-bromophenyl)-2-hydroxybutyl carbamate, 
2-(o-nitrobenzyl)-2-hydroxybutyl carbamate, 
4-(p-chlorophenyl)-4-hydroxy hexyl-3-carbamate, and 
2-(o-chlorophenyl)-4-hydroxy hexyl-3-carbamate. 
A closely related group of compounds is obtained when 

hydrogen is substituted for the alkyl group in the formula 
last set out above. Specific examples of such compounds 
are: 

1-(p-chlorophenyl)-1-hydroxybutyl-2-carbamate, 
1-(o-chlorophenyl)-1-hydroxy butyl-2-carbamate, . 
1-(2,6-dichlorophenyl)-1-hydroxy butyl-2-carbamate, 
1-(o-methoxy-phenyl)-1-hydroxy butyl-2-carbamate, 
1-(p-bromophenyl)-1-hydroxybutyl-2-carbamate, 
1-(o-nitrobenzyl)-1-hydroxybutyl-2-carbamate, 
1-(p-chlorophenyl)-1-hydroxy pentyl-2-carbamate, and 
1-(o-chlorophenyl)-1-hydroxy butyl-2-carbamate. 
Another sub-class of compounds is represented by the 

following structural formula: 
OH 

&H, O 

& X--0--NH. X h 
Specific examples of such compounds are: 
1-(p-bromophenyl)-2-hydroxyethyl carbamate, 
1-(p-chlorophenyl)-2-hydroxyethyl carbamate, 
1-(o-chlorophenyl)-2-hydroxyethyl carbamate, and 
2-hydroxy-1-(o-methoxyphenyl)ethyl carbamate. 

In all of the foregoing sub-generic formulas, the letter 
X has the same meaning ascribed to it in the generic 
formula set out first above. It will be further understood 
that X is not limited to a single substituent group, as illus 
trated by many of the foregoing specific compounds. 
Many if not all of the foregoing compounds can be pre 

pared by the process described in copending application 
Serial No. 161,739, filed December 22, 1961, now aban 
doned. In that process the first step is the preparation of 
an organic cyclic carbonate from which the desired carba 
mate compound can be obtained. The cyclic carbonate 
can be made by dissolving a substituted phenyl ethane diol 
in a dialkyl carbonate and heating this reaction mixture 
to evaporate the hydroxy alkyl reaction by-product. This 
leaves the organic cyclic carbonate reaction product as the 
residue. If desired, an alkali catalyst may be used. The 
cyclic intermediate is a substituted 4-phenyl ethylene car 
bonate, which is preferably reacted with ammonia to split 
the carbonate ring and form the desired carbamate. This 
procedure is described in greater detail in the cited appli 
cation Serial No. 161,739. 

Other processes can be used to prepare the substituted 
phenyl carbamates. In one such procedure, a 1,2-glycol 
is converted to the corresponding carbonate, and the car 
bonate is subjected to an ammonolysis to obtain the 
desired carbamate. This process was described in prior 
application Serial No. 816,700, filed May 29, 1959, now 
U. S. Patent No. 3,066,164. Preferably, a 12-glycol is 
condensed with a halo-formic ester to obtain an acyclic 
carbonate which is then subjected to ammonolysis to 
obtain the monocarbamate. Since the particular process 
for preparing the carbamate compounds does not form a 
part of the present invention, it is not believed it will be 
necessary to further describe such processes herein, except 
that the preparation of specific carbamate compounds will 
be subsequently illustrated. 

In utilizing the compounds of this invention for central 
nervous system treatment it is preferred to administer the 
compounds orally. Since the compounds are well-ab 
sorbed orally, it will usually not be necessary to resort to 
parenteral administration. For oral administration, it is 
preferred to combine the carbamate compound with a 
pharmaceutical carrier. The proportions of the carrier 
and carbamate compound are not critical, and they vary 
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4. 
considerably depending whether the composition is to be 
filled into capsules or formed into tablets. In tableting, it 
will usually be desirable to employ at least as much of 
the pharmaceutical carrier as the carbamate compound. 
Various edible pharmaceutical carriers, or mixtures 
thereof can be used. For example, a mixture of lactose, 
dibasic calcium phosphate, and cornstarch is suitable. 
Additional ingredients can be included, such as lubricants 
like magnesium stearate. 
When administering the compounds of this invention 

orally for central nervous system treatment, the total daily 
dose will usually fall within the range from 400 to 2000 
milligrams of the carbanate compound per 24 hour 
period. Typically, the daily dose will range from 600 to 
1600 milligrams. In some cases, it may sometimes be 
desirable to administer as much as 2400 milligrams per 
day. In practicing the method of this invention, it will 
therefore be convenient to have the carbamate compound 
combined with a pharmaceutical carrier and prepared in 
tablets or other dosage unit form. Each tablet or dosage 
unit can contain from 50 to 600 milligrams of the carba 
mate compound. For example, tablets containing 200 
milligrams of the carbamate compound can be adminis 
tered either 1 tablet three times a day to achieve a daily 
dose of 600 milligrams or up to 2 tablets four times a day 
to achieve a daily dose of 1600 milligrams. 
The present invention is further illustrated by the fol lowing specific examples. 

Example 1 
1-(p-chlorophenyl)-1,2-butanediol 20 g. (0.1 mole), 

diethyl carbonate 12.1 ml, (0.1 mole), and potassium car 
bonate 0.1 g were mixed in a round-bottomed flask fitted 
with a Vigreux column. The reaction mixture was heated 
with an oil bath at approximately 150° C. The ethanol 
which was formed during the reaction was distilled. After 
the theoretical amount of ethanol was removed, the di 
ethyl carbonate, if any, was distilled under reduced pres 
Stre. 

The residue, when cooled to room temperature, was put 
into 300 ml. of methanol saturated with ammonia at 
0 C. Occasional shaking was necessary to facilitate 
solution. The reaction mixture was left standing at room 
temperature overnight. The ammoniacal solution was 
filtered and the filtrate was contrated under reduced pres 
sure. The product was dried by azeotropic distillation 
with benzene. After benzene was removed, a slightly 
yellow semisolid was obtained. It was triturated with 
CCI to give a white solid, 9.3 g. The solid was recrystal 
lized twice from CCl4 to crystals, 6.2 g of 1-(p-chloro 
phenyl)-1-hydroxy-2-butyl carbamate. 

Example 2 

2-(p-biphenyl)-1,2-butanediol. 24.2 g (0.1 mole), di 
ethyl carbonate 12.1 ml. (0.1 mole), and potassium car 
bonate 0.1 g were mixed in a round-bottomed flask fitted 
with a Vigreux column. The reaction mixture was heated 
with an oil bath at approximately 150° C. The ethanol 
which was formed during the reaction was distilled. After 
the theoretical amount of ethanol was removed, the di 
ethyl carbamate, if any, was distilled under reduced 
pressure. 
The residue, when cooled to room temperature, was 

put into 300 ml, of methanol saturated with ammonia 
at 0° C. Occasional shaking was necessary to facilitate 
solution. The reaction mixture was left standing at room 
temperature overnight. The ammoniacal solution was 
filtered and the filtrate was concentrated under reduced 
pressure. The product was dried by azeotropic distilla 
tion with benzene. After benzene was removed, a yellow 
semi-solid was obtained. It was triturated with benzene 
to give a solid, 13.6 g. It was twice recrystallized to give 
crystals 10.5 g. of 2-(p-biphenyl)-2-hydroxybutyl car 
bamate. 

w 
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Example 3 
To a-methyl-p-phenylbenzyl alcohol, 19.8 g. (0.1 mole) 

in 40 ml. of pyridine was added slowly with stirring 15.6 
g. of phenyl chloroformate (0.1 mole). After addition 
was completed, stirring was continued for three hours at 
room temperature. : The reaction mixture was then de 
composed by adding 100 ml. of cold water at ice bath 
temperature. The solid suspension originally present in 
pyridine dissolved arid a white solid precipitated out again. 
It was isolated by suction filtration and air dried over night. 
This solid was placed in 250 ml, of anhydrous meth 

anol saturated with anmonia in the cold. Occasional 
shaking was necessary to facilitate solution. The reac 
tion mixture was left standing over night. 
The methanolic solution was filtered and concentrated 

under reduced pressure. A solid residue was obtained. 
It was washed with 4% NaOH thoroughly several times, 
filtered, and air dried. The crude product, 10.1 g., was 
recrystallized from benzene twice and then ethyl acetate, 
to give white crystals 2.5 g., M.P. 179-180.5° of o 
methyl-p-phenylbenzyl carbamate. 

Example 4 
To 13.4 g. of ethyl carbamate (0.15 mole) in a round 

bottomed flask fitted with a distillation setup were added 
28.7 g of 2-(2,6-dichlorophenyl) ethyl alcohol (0.15 
mole) and 75 ml. of toluene. The system was heated so 
that water was driven off with toluene as an azeotrope. 

: The reaction mixture was left to cool slightly. Aluminum 
isopropylate, 0.75 g. was then added. The oil bath was 
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kept at 145-155. An azeotropic mixture of toluene and 
ethanol was distilled. Distillation was stopped when the 
head temperature dropped to 55. 

After toluene was removed under reduced pressure, a 
solid residue was obtained. It was dissolved in a min 
imum amount of hot chloroform and filtered off any in 
soluble material. After the filtrate was cooled down to 
room temperature, white needles formed and isolated by 
suction filtration. It was recrystallized from benzene to 
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give needles, 12.3 g., M.P. 160.5-162.5, yield 35.0%, 
of 2-(2,6-dichlorophenyl)ethyl carbamate. 

Example 5 
To 17.8 g. of ethyl carbamate (0.2 mole) in a round 

bottomed flask fitted with a distillation setup were added 
24.4.g. of o-methylbenzyl alcohol (0.2 mole) and 100 ml. 
of toluene. The system was heated so that water was 
driven off with toluene as an azeotrope. The reaction 
mixture was left to cool slightly. Aluminum isopropylate, 
1-0 g., was then added. The oil bath was kept at 145 
155. An azeotropic mixture of toluene and ethanol was 
distilled. Distillation was stopped when the head tem 
perature dropped to 55. 

After toluene was removed under reduced pressure, a 
solid residue was obtained. It was dissolved in hot chloro 
form and filtered off any insoluble material. The filtrate 
was concentrated under reduced pressure leaving a solid 
residue. It was recrystallized from carbon tetrachloride 
three times to give crystals, 12.6 g., M.P. 88-90, yield 
38.1%, of o-methylbenzyl carbamate. 

Example 6 

To 17.8 g. of ethyl carbamate (0.2 mole) in a round 
bottomed flask fitted with a distillation setup were added 
28.5 g. of o-chlorobenzyl alcohol (0.2 mole) and 75 ml. 
of toluene. The system was heated so that water was 
driven off with toluene as an azeotrope. The reaction 
mixture was left to cool slightly. Aluminum isopropyl 
ate, 1.5 g., was then added. The oil bath was kept at 
145-155. An azeotropic mixture of toluene and eth 
anol was distilled. Distillation was stopped when the 
head temperature dropped to 55. 
After toluene was removed under reduced pressure, 

a slightly yellow solid residue was obtained. The residue 
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benzyl carbamate. 

6 
was twice recrystallized from carbon tetrachloride to give 
crystals 16.7 g., M.P.97-99, yield 45.0%, of o-chloro 

Example 7. 
p-Bromostyrene:glycol 22 g. (0.1 mole) and 200 ml 

of benzene were placed in a three-necked flask equipped 
in the usual manner. While stirring, 8 g of phosgene 
in 110 ml. of benzene was added slowly in approximately 
10 minutes. After an additional 50 minutes of stirring, 
18 g. of diethyl aniline in 50 ml. of benzene was added, 
The reaction became exothermic when half of the di. 
ethylaniline was added. A cold water bath was used 
during the rest of the addition. 

After an hour of stirring, the benzene solution was 
washed once with 250 ml. of cold water. It was then 
added to 180 ml. of 30% NHOH in the cold. The re 
action mixture was stirred for two hours. A white solid 
was isolated by filtration and air dried. The product 
weighed 18.5 g. and had a melting range of 68-140 (I). 
After standing for three days, a second crop of solid 
(II) was isolated from the water-benzene filtrate. (II) 
weighed 3.6 g., M.P. 158-161. It was recrystallized 
from chloroform to give crystals 3.18 g., M.P. 162-164 
of 2-(p-bromophenyl)-2-hydroxy-1-ethyl carbamate. 

(I) was dissolved in hot water, filtered, allowed to cool, 
and left standing for five hours. An oil precipitated 
out and solidified on standing. The solid (III) was iso 
lated by filtration. It weighed 9.4g., M.P. 86-123°. (III) 
was dissolved in CHCls. After chilling in an ice bath, 
a powdery material, 2.16 g., M.P. 154-159, was obtained. 
The filtrate was concentrated to a volume of 125 ml. 
After chilling in an ice bath, crystals (IV) 4.12 g., M.P. 
70-73, were isolated. (IV) was dissolved in 450 ml. of 
benzene on the steam bath. After standing at room tem 
perature overnight, clusters of crystals, 1-(p-bromo 
phenyl)-2-hydroxy-1-ethyl carbamate 1.4 g., M.P. 99 
101", was obtained. 

Evanple 8 
Tablets for oral administration can be prepared from 

o-chlorobenzyl carbamate as follows: The compound is 
combined with a mixed pharmaceutical carrier in the 
ratio of 2 parts by weight of the carbamate compound 
per 3 parts of the pharmaceutical carrier. The mixed 
carrier contains dibasic calcium phosphate as the princi 
pal ingredient together with smaller amourts of lactose 
and 1 part of cornstarch. A small amount 'f magnesium 
stearate is also included. 
The carbamate compound, the calcium phosphate, the 

lactose, and part of the magnesium stearate are blended 
and dry mixed until a uniform composition was obtained. 
This is formed into firm slugs no greater than 4 inch 
thick. The slugs are then put through an oscillating 
granulator equipped with a 10 mesh screen. The corn 
starch and a little more magnesium stearate is added at 
intervals while the slugs were being sized. The granula 
tion is blended in a drum tumbler for 30 minutes. Fol 
lowing this, the granulation is compressed into tablets of 
500 mg. per tablet containing 200 milligrams of the 
carbamate compound. This preparation acts on the cen 
tral nervous system and lowers body temperature. 
While in the foregoing specification, this invention has 

been described in relation to certain preferred embodi 
ments, and many details have been set forth for purpose 
of illustration, it will be apparent to those skilled in the 
art that the invention is susceptible to additional embodi 
ments, and that certain of the details set forth herein 
can be varied considerably without departing from the 
basic principles of the invention. 
We claim: 
1. Substituted phenyl alkyl carbamate compounds hav 

ing the structural formula 
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wherein R1 selected from the class consisting of car 
bamate and methylene carbamate, R2 is selected from 
the class consisting of alkyl containing from 1 to 2 car 
bons, hydroxy alkyl containing from 1 to 2 carbons, hy 
droxy, and hydrogen, and Ra is selected from the class 5 
consisting of hydrogen and alkyl containing from 1 to 
2 carbons, and X is selected from the class consisting of 
halogen, methyl, methoxy, phenyl, nitro, and amino. 

2. The carbamate compounds of claim 1 wherein R1 
is carbamate, and R2 and R3 are hydrogen. 0 

3. The carbamate compounds of claim 1 wherein R1 
is carbamate, R2 is hydroxymethyl, and R is hydrogen. 

4. The carbamate compounds of claim 1 wherein 
R1 is methylene carbamate, R2 is hydroxy, and R3 is 
alkyl containing 1 to 2 carbons. 5 

5. Substituted phenyl alkyl carbamates having the 
Structure 

O O 
20 

CI-CII-O-C-NII 

wherein X is selected from the class consisting of halo- 25 
gen, methyl, methoxy, nitro, phenyl and amino. 

6, 2-(halophenyl)-2-hydroxyethyl carbamate. 
7. 2-(nitrophenyl)-2-hydroxyethyl carbamate. 
8. 2-(aminophenyl)-2-hydroxyethyl carbamate. 

8 
9, 2-(alkoxyphenyl)-2-hydroxyethyl carbamate where 

in said alkoxy is a lower alkoxy. 
10. 2-(chlorophenyl)-2-hydroxyethyl carbamate. 
11. 2-(bromophenyl)-2-hydroxyethyl carbamate. 
12. 2-(alkylphenyl)-2-hydroxyethyl carbamate where 

in said alkyl is a lower alkyl. 

2, 197,479 
2,627,524 
2,878,158 
2,890,984 
2,967,880 
3,036,954 

230,632 
1,132,914 

References Cited by the Examiner 
UNITED STATES PATENTS 
4/1940 Meigs -------------- 260-482 
2/1953 Makemus ---------- 260-482 
3/1959 Stuehner ----------- 260-482 
6/1959 Sahyun -------------- 67-65 
1/1961 Finke -------------- 260-482 
5/1962 Robbins ------------- 167-65 
FOREIGN PATENTS 

10/1958 Australia. 
7/1962 Germany. 
OTHER REFERENCES 

Mills, Proc. Soc. Exp. Biol. Med., vol. 96, pp. 100-102 
(1957). 

LORRAINE E. WEINBERGER, Primary Examiner. 
M. O. WOLK, LEON ZITVER, Examiners. 
P. SABATINE, D. P. CLARKE, R. K. JACKSON, 

Assistant Examiners. 


