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This application is a continuation-in-part of my appli 
cation, Ser. No. 265,371, ?led Mar. 15, 1963, and now 
abandoned. 

This invention relates to a method of treating convul 
sions and seizures in warm-blooded animals. More particu 
larly, the invention is concerned with treating epilepsy with 
dialkyl-substituted acetic acid and derivatives thereof. 
The compounds of this invention which have been 

found to be effective in treating epilepsy in Warm-blooded 
animals are characterized by the formula 

wherein Alk1 is a lower alkyl containing 2-7 carbon atoms 
inclusive and Alkz is a lower alkyl containing 3~7 carbon 
atoms inclusive; wherein Y is an OM group in which M 
is hydrogen or an alkali metal of Group IA of the Periodic 
Table of Elements including sodium and potassium; Y also 
is an OR radical where R is a lower alkyl either straight or 
branched chained containing 1-5 carbon atoms inclusive; 
Y further designates a NHZ group in which Z is hydrogen 
or carbamyl; and Y is still further a 5,5-diphenylhydanto~ 
inyl group. In the above formula, Alkl represents straight 
or branched chained lower ‘alkyl such as ethyl; iso and n 
propyl; as well as the normal, iso, secondary and tertiary 
isomers of the butyl, pentyl, hexyl and heptyl alkyls. Alkg 
likewise represents the same alkyls described for Alkl, ex 
cept that the lowest alkyl is propyl. 
There is a constant search for drugs effective for treat 

ing convulsions and for the control of the various types 
of epileptic conditions. While there are available many 
types of compounds useful as anticonvulsants, many of 
these compounds are highly toxic and cause serious side 
effects. Further, some of the well-known anticonvulsant 
agents are toxic at relatively low dosage levels. Others are 
useful for treating only one type of epilepsy. 

It is therefore an object of this invention to provide 
novel anticonvulsant agents of low toxicity for treating 
convulsions and for the control of various types of epilep 
tic seizures having a highly favorable therapeutic index; 
and having a chemical con?guration entirely different from 
any of the well-known antiepileptics. 
The compounds of this invention, as depicted in the 

general formula, can be suitably formulated in physiologi 
cally acceptable solutions and carriers to make tablets, 
syrups, isotonic solutions, injections, suppositories and 
other dosage forms. Irrespective of the dosage form, the 
total daily dose of the active compound should be in the 
range of about 200 to 1000 mg. per day with single dosages 
ranging from about 50 mg. to about 1000 mg. The dosage 
can, of course, be adjusted by the attending physician with 
respect to age, weight and sex of the recipient. 

All of the compounds useful in the present invention 
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are readily available either from chemical manufacturers 
or can be prepared according to syntheses described in 
the literature. To facilitate the manufacture of compounds 
for treating epilepsy, literature references to these syn 
theses are referred to in the following examples. 
The following examples are presented in order to dis~ 

close the invention ‘more fully. It should be understood, 
however, that they are not intended to limit the invention 
in any way. 

In each of the hereinafter disclosed Examples I-III and 
V-X the method for illustrating the efficacy of the speci?c 
compounds in rabbits, mice and rats is as follows: 

A.-—Rabbits 
The minimum dosage of Metrazole (pentylenetetrazol) 

which provokes 100% seizures in all the animals is in 
jected .in the marginal vein of the car. This dosage was 
found to be 30 mg./kg. The preventive product is'ad 
ministered either rectally, intraperitoneally or intrave 
nously from 15 minutes to six hours before the animal 
is injected with Metrazole. Protection is considered total 
if no seizure sets in or if the seizure is very considerably 
reduced in its duration and its intensity in one or the other 
of the two phases (tonic or clonic). Partial protection is 
evidenced by the absence of one of the two phases. 

The experiments conducted are classi?ed as follows: 
(1) The ?rst type is similar to that performed in rab 

bits except that the dosage of Metrazole must produce 
death in 95-100% of the animals. This dosage has been 
found to be 64 mg./kg. given intravenously by the tail 
vein. This test is described by R. Charonnat et al., Thera 
pie (1958) XIII, 1-16. I 

(2) The second type is a group of tests to determine 
efficacy against standard maximum electroshock seizures 
and low frequency electroshock seizures as well as against 
the usual Metrazole seizure. Since these tests are well 
recognized in the literature only a brief description will 
be given. 
The electrically induced convulsions measure the ability 

of the drug to prevent the hindleg tonic-extensor compo 
nent of maximal electroshock seizures (MES test) evoked 
by supermaximal current employing 50 ma. alternating 
current, 0.2 second stimulus duration and corneal elec 
trodes. The low frequency electroshock seizures (LP. 
EST test) is the ability of the drug to elevate two-fold the 
threshold of the electroshock seizure induced in mice by 
electrical Current delivered at an intensity twice threshold 
using 0.2 millisecond pulses, three second stimulus dura 
tion at six pulses per second. A Grass stimulator (model 
8413) was used for the LP. test; otherwise, the details of 
the various procedures, the end points employed in mice, 
and the characteristics of the electroshock apparatus are 
described in detail in such references as Swinyard, E. A., 
Brown, W. C. and Goodman, L. S., in I. Pharmacology and 
Experimental Therapeutics, vol. 1016; 319, 1952. The 
Metrazole test was carried out by the usual subcutaneous 
injection of the Metrazole at 85 mg./kg. as described in 
the preceding literature reference. 

These animals were subjected to some of the same 
standard tests as described in “13(2)” for mice as will be 
evident later in the disclosure. 
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EXAMPLE I 

Di-n-propylacetic acid 
Di-n-propylacetic acid is a colorless liquid and very 

slightly soluble in water. Its synthesis is described in the 
literature by E. Oberreit in Berichte, vol. 29, 1998—2001 
(1896). Twelve mice were rectally administered 200 mg./ 
kg. of di-n-propylacetic acid in the form of suppositories 
by mixing the designated dosage in lique?ed cocoa butter. 
After a period of 45 minutes, each mouse was intrave 
nously administered the 64 mg./kg. of Metrazole as de 
scribed in test No. 1 for mice. Complete protection against 
death was obtained for 40% of the mice. 

Di-n-propylacetic acid was also rectally administered 
in the described cocoa butter mixture to 12 rabbits in a 
dosage ranging from 200 mg./kg. to 400 mg./kg. The 
time interval between administration of the drug and the 
Metrazole injection is described in Table I along with the 
results of the test. 

TABLE I 

Dose of Di-n- Number 
propylacetie of Animals Time Interval Results 

acid in rug/kg 

G 1 hr. 45 min____. 2 seizures, 2 partial 
seizures, 2 total 
protection. 

2 1 hr ___________ __ 2 seizures 
2 1 hr. 45 min_____ Total protection. 
2 1 hr. 45 min__,__ Total protection. 

EXAMPLE II 

S0dium-di~n-pr0pylacetate 

Sodium di-n-propylacetate is a white powder and is 
readily soluble in water. The sodium salt is preferably 
formed from di-n-propylacetic acid by the interaction of 
sodium hydroxide in an aqueous solution. This procedure 
is more explicitly set forth in Example XI. 
The sodium salt was given intra-peritoneally in an 

aqueous solution to 21 rabbits in dosages ranging from 
168 mg./kg.—420 mg./kg. The time after injection when 
Metrazole was administered varied from 15 ‘minutes to 
six hours. Substantially complete protection was obtained 
at a dosage of 200 mg./kg. at a 40 minute period before 
the injection of Metrazole. Similar experiments were per 
formed using the intravenous route and the same aqueous 
solution. The threshold of protection and comparable de 
grees of protection have been found for the following 
number of rabbits at the described dosages: three rabbits 
at 25 mg. kg.; three rabbits at 50 mg./kg.; and two rabbits 
at 100 mg./kg. 

Thirty mice were also injected with sodium di-n-propyl 
acetate ‘by the intraperitoneal route, employing a suit 
able aqueous solution, in the following manner: ten ani 
mals received 50 mg./kg.; six were given 100‘ mg./kg.; 
14 were administered 200 mg./kg_ They were tested ac 
cording to procedure No. 1 for mice with a 30 minute 
time interval between the administration of sodium di-n 
propylacctate and Metrazole. The results were as follows: 
40% survived with the 50 mg./kg. dosage; 50% survived 
with 100‘ mg./kg. and 57% survived at the 200 mg./kg. 
dosage level. 
The ef?cacy of the sodium salt is further indicated 

by the protection given to rats when the are subjected to 
the standard maximal electroshock test. Thirty minutes 
prior to the shock treatment seven rats were orally ad 
ministered in aqueous solution 400‘ mg./kg. of sodium 
di-n-propylacetate and seven others received orally 800 
mg./kg. Those receiving the larger dosage evidenced 
complete protection in all seven of the animals while 
three of the seven administered the smaller dose were 
protected. 

Convulsions and seizures were also controlled when 
sodium di-n-propylacetate was administered to humans 
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4 
in conjunction with standard anti-epileptic drugs of which 
phenobarbital, Ibelladenal, diphenylhydantoin or primi 
done are representative. A typical daily dosage was 50 
mg. of phenobarbital, 10 mg. of belladenal and sodium 
di-n-propylacetate corresponding to 600' mg. of di-n-pro 
pylacetic acid. 

EXAMPLE III 

Comparative anticonvulsalnl activity 
The following Tables II and III are presented for the 

purpose of illustrating certain comparative tests for so 
dium di-nepropylacetate and four well-known anticon 
vulsant agents, namely phenobarbital, diphenylhydantoin, 
trimethadoine and phenacemide. In the instance of each 
compound administered, the recipient mice were male 
albinos. They were allowed access to water and received 
the same diet; they were kept under the same conditions 
prior to administration. Sodium di-n-propylacetate (DPA 
Sodium) was administered orally, subcutaneously and 
intraperitoneally in aqueous solutions. Comparative drugs 
were given orally in aqueous solutions or as suspensions 
in 6% acacia. The concentration of the drug solution or 
suspension employed was such that the dose administered 
per 100 grams body weight was always contained in 1 ml. 

Table II compares the time for peak effect, as well as 
the LD50 and TD50 of the sodium salt and the well-known 
anticonvulsant agents. To determine the time of peak 
effect, a suitable number ‘of mice were subjected to the 
standard MES test to determine the ED50 which is a dose 
which protects 50% of the animals against seizures. Ad 
ditional mice were then subjected to the MES test at 
various intervals to determine the time during which the ' 
drug manifests its peak effect. In the instance of DPA 
Sodium, 56 animals were employed in the test and for 
the remaining drugs, 24 were used for each compound. 
The LD50 is the single dose of each compound which 

was fatal to 50% of the tested animals within 24 hours. 
In the instance of DPA Sodium, 42 mice were employed 
in this test, while for the other compounds 24 mice were 
used for each drug. 
The TD50 is the single dose producing evidence of 

minimum neurotoxi-city in 50% of the mice at the time 
of peak drug action. The method of its determination 
will be explained later. The end point of minimum neuro 
toxicity was motor incoordination, based on the inability 
of the animal to maintain equilibrium ‘for one minute on 
a horizontal rod rotating at six revolutions per minute 
and evidenced by the presence of other overt signs of 
toxicity such as loss of placing response, decreased skel 
etal tone, ataxia, etc. 

It will be noted in both Tables II and III that certain 
numerical ranges appear beneath an average number. 
These values represent 95% ?ducial limits for the vari 
ous dosages. 

TABLE II 

Time of LD 50, TDru, 
Compound Peak Effect mg. /kg. mg. /kg. 

(Min. ) 

DPA Sodium _______________ __ 30 1, 700 1,165 
(1, 546-1, 870) (793-1, 713) 

Phenobarbital ______________ _ _ 180 200 70. 0 
_ (167-240) (58. 3-84. 0) 

Diphenylhydantoin ________ _ . 180 490 84. 0 
_ (295-808) (74. 3-94. 8) 

Trimethadione _____________ _ i 120 1, 87,5 1, 150 
‘ (1, 770-1, 990) (1, 055-1, 253) 

Phenaiemide _______________ _ . 45 2, 000 660 
(545-799) 

From Table II it is evident that DPA Sodium has the 
fastest peak effect of the drugs tested. It is also one of the 
least toxic of the group. It has a TD50 about 16.5 times that 
for phenobarbital and 14 times that for diphenylhydantoin. 
With respect to the LD50, DPA Sodium, when compared 
to phenobarbital, has an average LD50 better than eight 
times greater, and with respect to diphenylhydantoin, bet 
ter than three times greater. 
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The comparative anticonvulsant activity is illustrated in 
Table III for the compounds under consideration. This 
table compares the protective index of the compounds 
which is a potency index arrived at by dividing the TD“) by 
the ED50. The ED5O as well as the TD50, is calculated on a 
statistical basis employing a signi?cant number of mice 
which were given various doses of the drugs and tested at 
a predetermined time of peak action until at least three 
points were established in the range between 0 and 100% 
seizure protection in the instance of the ED50 or minimum 
neurotoxicity with respect to the TDEO. The results were 
then plotted on a logarithmic probability paper and a re 
gression line was ?tted to the plotted points. From this 
plot the respective TD50, ED50 and 95% ?ducial limits for 
protection indexes were calculated by the method of Lich 
?eld and Wilcoxon as described in the Journal of Pharma 
cology and Experimental Therapeutics, 96:99, 1949. 

1 
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the described cocoa butter mixture one hour before Metra 
zole injection as described in the preceding paragraph. Ten 
control mice were also administered the same dosage of 
Metrazole. In the control group, nine out of ten mice died, 
while in the group receiving the ethyl ester of di-n-propyl 
acetic acid, ?ve out of ten survived. 

EXAMPLE V 
Di-n-propylacetamide 

Di-n-propylacetamide can be prepared according to the 
method of Fischer and Dilthey, Berichte d. Deutschen 
Chemischen Gesellschaft, 35, 853 (1902). 

Thirteen rabbits were rectally administered dosages of 
the amide compound, in the usual cocoa butter, as out 
lined in Table IV. The interval between administration of 
the amide and the Metrazole as well as the results of the 
test follow in the Table IV. 

TABLE III 

Compound MES, PI. L.F. EST, PI. S.C. Met, Pl. 
mg./kg. rug/kg. mgJkg. 

DPA Sodium _________________ ._ 605 330 265 

(484-756) 1. 0 (226-482) 3. 5 (151-466) 4. 4 
Phenobarbital ________________ __ 30.0 2 18. 5 

(23.6-38.1) 2.3 (13. 3-30. 0) 3.5 (12. 7-26. 8) 3.8 
Diphenylhydantoin ___________ .. 14. 4 25. 0 Ineffective 

(12. 0-17. 3) 5.8 (16.7-37.5) 3.4 
Trimethadione ________________ __ 1, 190 430 410 

(1, 063-1, 333) 1. 0 (307-602) 2. 7 (273-615) 2. 6 
Phenacemide _________________ -_ 82 94 

(73. 2-111) 7. 3 (58. 2-116) 8.1 (69. 1-129) 7. 0 

In the foregoing table a. total of aproximately 95 mice TABLE IV 
were employed to determlne the ED50 for sodlum di-n 
propylacetate. From these and from the TDmvalues the Dose OfDi_n_ Number or Time 
MES, L.F. EST and S.C. Met tests, the protechve lndexes prvélylidacet- Animals Iutlerval Results 
were computed. For the other anti-convulsant agents 72 45 m e (11') 

mice were used for each drug for the same purpose. 70 3 l 2 Seizures 1 mm m 
An evaluation of the protective indexes in Table III “““““““““ " tection,’ p p 

indicates the DPA sodium has very favorable indexes. ----------- -- g '5’ armpm 
Comparison of the P.I.’s as derived from the various tests ““““““ " tec‘tionj p ‘ 
indicates that DPA sodium ranks second by the L.F. EST 50 15° ----------- -- 2 2 1 1 partial PTO 
test, second by the S.C. Met test and fourth by the MES ' 
test. Thus, DPA sodium has a satisfactory margin of 
safety. It is also effective in all three standard anticon 
vulsant tests. 

EXAMPLE IV 

Ethyl di-n-propylacetate 

Ethyl di-n-propylacetate is an oily liquid which has been 
prepared by Burton, American Chemical Journal, 3, 390 
( 18-81). 
The ethyl ester was rectally administered in the herein 

described cocoa butter mixture to ?ve rabbits in a dosage 
of 240 mg./kg. One hour thereafter the rabbits were ad 
ministered the designated dosage of Metrazole. One of the 
animals was completely protected; two were partially pro 
tected; and one was not protected. 
The subject compound was also rectally administered in 

a dosage of 200 mg./ kg. in the described cocoa butter mix 
ture to ten mice. They were subjected to the Metrazole 
test outlined at B(1) for mice, one hour after administra 
tion of the ethyl ester. One half of the mice were found 
to be fully protected from death. 
Ten additional mice were rectally given 119 mg./ kg. in 
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Ten mice were intraperitoneally administered 180 
mg./kg. of the amide compound in an aqueous solution 
and after a period of one hour were given the Metrazole 
injection according to Mice Test No. B(1). This resulted 
in 100% survival of the ten mice. A 50% survival was 
found when 12 mice were intraperitoneally given 45 
mg./ kg. in the previously described solution and subjected 
to the same test. 

The amide derivative was rectally administered in the 
described cocoa butter mixture to ten mice in a dosage of 
200 mg./ kg. Ten additional mice served as a control group. 
All 20 were subjected after administration to the Metra 
zole Test No. 13(1). All the mice in the control group died 
while there were no deaths among the mice receiving the 
amide compound. Among the group receiving the com 
pound, only three had clonic movements of the head with 
no tonic seizures. 

EXAMPLE VI 

Di-n-propylacetyl urea 

Di-n-propylacetyl urea in a colorless crystalline material. 
‘Its preparation is described by Fischer and Dilthey in 
Annalen der Chemie, 335, 367 (1904). 
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Table V represents the results of previously described 
rectal administration of various doses of the urea com 
pound administered to 14 rabbits. The number of animals 
receiving the speci?ed dosages is indicated in Table V 
along with the time between administration and injection 
of Metrazole. 

TABLE V 

Dose of Di-n< Number of Time 
propylacctyl Animals Interval Results 
urea, mg./kg. (hr.) 

4 l 2 seizures, 2 full protection. 
2 2 l seizure, 1 partial protection 
1 l 1 partial protection. 
5 2 2 seizures, 2 partial pro 

tection, 1 full protection. 
2 2 I partial protection, 1 full 

protection. 

The urea compound was also found e?ective in 50% of 
12 mice when administered rectally in a dosage of 100 
mg./kg. according to .the procedure outlined in the 
previous examples and tested according to Test No. B(l) 
with a one hour interval between administration of the 
urea derivative and the Metrazole. 

Additional tests were conducted on 20 mice. Ten mice 
rectally received 126 mg./kg. of the urea compound as 
previously described and ten others served as controls. 
‘One hour after administration of the compound, ten 
mice were given the Metrazole test described in Test 
No. B~(1). In the group not receiving the urea derivative, 
nine out of ten mice died whereas in the group receiving 
the urea compound eight out of ten survived. 

EXAMPLE VII 
Sodium Z-isopropylvalerate 

2-isopropylvaleric acid can be prepared by the method 
of E. ‘Fischer, Holzapfel and Gwinner, Berichte d. Dents 
chen Chemisehen Gesellschaft, vol. 45, p. 256. The sodium 
salt can be conveniently made according to the procedure 
described in Example XI. 
A dose of the sodium salt equivalent to 200 mg./kg. 

of the valeric acid was administered intraperitoneally in 
an aqueous solution .to ten mice. The mice were tested 
against Metrazole according to the procedure outlined 
for mice at B=(l). Ten additional mice served as controls. 
‘In the group not receiving the sodium salt, all died while 
all survived in the group receiving the valeric acid salt. 

‘Eleven rabbits each weighing 211/2 kilos were also given 
intraperitoneally dosages of the sodium salt of the valeric 
acid compound in an aqueous solution. They were tested 
according to the procedure outlined under “A-‘Rabbits” 

‘ The results are shown in Table VI with the time interval 
between administration of Metrazole and the valeric acid 
salt being 40 minutes. 

TABLE VI 

Dose of Sodium Number of 
2-isopropy1- Rabbits Results 

valerate, ring/kg. 

230 ________________ __ 3 3 partial protection. 
345 ________________ __ 4 1 full protection, 3 partial 

protection. 
460 ________________ _. 4 4 partial protection. 

EXAMPLE VIII 
Sodium di-n-butylacetate 

Di-n-butylacetic acid can be prepared by the method 
of Levene and Cretcher as described in the Journal of 

. Biological Chemistry, vol. 33, p. 508. The sodium salt is 
I prepared according to the procedure described in Exam 
ple' X. 
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A total of 15 rabbits were administered the sodium salt 

of di-n-butylacetic acid. The same method for administer 
ing and testing the dibutylacetic acid salt in the rabbits 
was employed as described in the previous example. The 
results are described in Table VII. 

TABLE VII 

Dose of Sodium Number of 
Di-n-butyl- Rabbits Results 

acetate, mg/kg. 

225 ________________ __ 3 2 partial protection, 1 
seizure. 

337.5 ______________ __ 7 4 total protection, 3 partial 
protection. 

450 ________________ __ 5 4 total protection, 1 partial 
protection. 

It should be noted that with the animals receiving the 
337.5 and 450 mg./kg. dosages a hypnotic effect was 
also observed. 
When ten mice were intraperitoneally injected with 

an aqueous solution of sodium di-n-butylacetate at a 
dosage of 100 mg./kg. according to the procedure for 
testing mice as outlined in the previous example, 100% 
were protected. All the ten mice which served as con 

trols, died. . 
EXAMPLE IX 

1-(di-n-propylacetyl)-5,5-diphenylhydantoin 
HN C=O 

To a boiling solution of 30.2 g. of 5,5-diphenylhydantoin 
in 35 ml. of pyridine, 19.5 g. of di-n-propylacetylchloride 
were added. The resulting mixture was re?uxed for ten 
hours then cooled and diluted with 25 ml. of benzene. 
The diluted solution was extracted with 70 ml. of a 6 N 
hydrochloric acid solution. A slight amount of unreacted 
diphenylhydantoin crystallized and was removed by ?ltra 
tion. The ?ltrate was transferred into a separatory funnel. 
The upper organic layer was washed with water and 
the solvent was removed subsequently by vacuum distilla 
tion at 60° C. To the concentrated reaction mixture was 
added 75 ml. of 90% methanol and 20 ml. of heptane 
with the desired residue being partitioned between the 
methanol and the heptane. The methanolic layer was 
separated, heated to boiling and enough water added to 
cause a slight turbidity. On cooling the methanolic solu 
tion, the product, 1—(di-n-propy1acetyl)-5,5-phenylhy 
dantoin crystallized in the form of needles. It was col 
lected on.a ?lter and crystallized from 85% aqueous 
methanol. The di-n-propylacetyl-S,S-diphenylhydantoin is 
characterized by its melting point of l50.5-l52.5° C. 
The acylated hydantoin was administered in a dosage 

of 200 and 300 mg./kg. by the intraperitoneal route in 
an olive oil suspension. Eight rabbits were employed 
and tested according to the herein described procedure 
for testing rabbits with a 40 minute interval being em 
ployed between the administration of .the subject com 
pound and the Metrazole. 

O 

The results as shown in Table VIII. 
TABLE VIII 

Dose of l-(di-n- Number of 
p_ropyl~acetyl)-5,5- Rabbits Results 
dlphonylhydautoin 

200 ________________ ._ 4 1 total protection. 2 partial 
protection, 1 seizure. 

300 ________________ __ 4 2 total protection, 2 partial 
protection. 
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Examples X to XIII illustrate dosage formulations for 
administering sodium di-n-propylacetate as well as di-n 
propylacetic acid, di-n-propylacetamide and di-n-propyl— 
acetyl urea. In the instance of Example XI, the formula 
tion of the sodium derivative is described as being made 
from di~n-propylacetic acid. 

EXAMPLE X 

Oral solution of 20% sodium di-n-propylacetate 

Ingredient: Amount, grams 
Di-n-propylacetic acid __________________ __ 20 

Sodium hydroxide 30% ________________ __‘_ 17 
Water, q.s. -I __________________________ __ 100 

The di-n-propylacetic acid is neutralized with sodium 
hydroxide and the water is subsequently added to this 
mixture to form a cloudy solution. The pH is adjusted to 
7.5 with the dropwise addition of the sodium hydroxide 
solution. After adjustment of the pH, the solution subse 
quently becomes clear. Twenty drops of the formulated 
solution contain 20 mg. of the acid. 

EXAMPLE XI 

Di-n-propylacetic acid suppositories 

Ingredient: Amount 
Dl-n-propylacetic acid ______________ _-mg__ 200 
Glycocoll _________________________ _-mg__ 200 
Cocoa butter, q.s ____________________ __g__ 2 

The butter is melted and the di-n-propylacetic acid is 
admixed therewith. Previously, the glyc'ocoll is ?nely 
ground, and added to the agitated mixture. The mass is 
poured into a suitable mold and rapidly cooled. 

EXAMPLE XII 

Di-n-propylacemmide and di-n~propylacetyl urea 
suppositories 

Ingredient: Amount 
Di-n-propylactamide ________________ __mg__ 200 
Cocoa butter, q.s ____________________ __g__ 2 

The butter is melted and the di~n-propylacetalmide is 
dissolved therein. The mixture is cooled slowly while be 
ing agitated and is then poured into a suitable mold and 
cooled rapidly. 
The same procedure is employed for formulating 200 

mg. suppositories of di-n-propylacetyl urea. 

EXAMPLE XIII 

Sodium di-n-propylacetaz‘e tablets 

In illustration of a tablet dosage 1000 tablets each con 
taining 100 mg. of active material were prepared ‘by mix 
ing together 100 grams of sodium di~n-propylacetate, three 
grams of corn starch and 15 cc. of ethylether. The granu 
lation is forced through a screen and dried. To the dried 
material is added ?ve grams of talc and two grams of mag 
nesium stearate as lubricants; and twelve grams of addi 
rtional corn starch as a disintegrator. The material thus 
prepared is compressed into 1000 tablets each containing 

‘ 100 mg. of active material. The tablets can be scored if 
desired so that they can be easily broken in half. 

Certain compounds and their formulations have been 
speci?cally described in the foregoing examples as anti 
convulsant agents. In addition, ethyl-sec.-butylacetic acid 
as well as ethyl-(l-methyl-butyDacetic acid and di-hex 
ylacetic acid can also be employed. The ?rst mentioned 
acid can be prepared by the method of Doran and Shank, 
JACS, vol. 5, p. 195; the second compound by the method 
of Cope and McElvain, JACS, vol. 54, p. 4323; and the 
di~hexylacetic acid according to the method of Armendt 
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and Adams, JACS, vol. 52, p. 1290. It should be under— 
stood that the alkali metal salts of the acids speci?cally 
or generally described herein, and whether disclosed in 
the salt or ester form, can be employed according to the 
teachings of this invention. Such alkali metal salts include 
sodium, potassium and lithium. The group of lower alkyl 
esters formed from the disclosed acids and alcohols con 
taining a total of 1-5 carbon atoms can alsolbe employed; 
this group includes the methyl, ethyl, propyl and isopro 
pyl esters as well as the esters of the isomeric butyl and 
pentyl alcohols. In addition, to the salts and the esters 
previously described, the urea and the amide derivatives 
of the herein described acids can also be utilized. 

Certain literature references have been given with re 
spect to speci?c compounds. By obvious adaptations of 
these methods, all of the compounds described herein can 
be prepared. The esters can be prepared by known proce 
dures from the acids falling within the scope of the gen 
eral formula and from the corresponding alcohols. The 
urea and the amides can likewise be prepared, for ex 
ample, by known methods from the acids by converting 
them to the acid chloride and further reacting with urea 
and ammonia, respectively. The chlorides of the acids 
falling within the scope of this invention can also be uti 
lized to form acid derivatives of 5,5-diphenylhydantoin 
pursuant to the procedure outlined in Example IX. 

It will thus be seen from the foregoing description of 
the present invention that there are now provided novel 
anticonvulsant agents which are highly effective yet are 
low in toxicity. The present anticonvulsant compounds 
are additionally valuable because they can be adminis~ 
tered by several routes without loss of effectiveness. Fur 
ther, the dialkyl~substitt1ted acetic acids and derivatives 
thereof provide fast protection and are useful in protec 
tion against the various types of seizures in which epilepsy 
manifests itself. ‘ 

Others may readily adapt the invention for use under 
various conditions of service by employing one or more 
of the novel features disclosed or equivalents thereof. All 
such which do not depart from the spirit of this disclosure 
are intended to be within its scope, which at present ad 
vised is best de?ned in the appended claims. 

I claim: 
1. A method of controlling convulsions and seizures 

in warm-blooded animals in need of such therapy com 
prising administering to said animals in an amount suffi 
cient to control convulsions and seizures, a compound 
of the formula 

Alki (I) 
C H— C —Y 

/ 
Alkg 

wherein Alkl is lower alkyl containing 2-7 carbon atoms 
inclusive and Alkz is lower alkyl containing 3-7 carbon 
atoms both forming straight and branched chained alkyl 
groups; Y is selected from the group consisting of OM, 
‘OR, NHZ and 5,5-diphenylhydantoinyl groups, M is 
selected from the group consisting of hydrogen, sodium, 
potassium and lithium, R is lower alkyl containing l-S 
carbon atoms inclusive, and Z is selected from the group 
consisting of hydrogen and carbamyl. 

2. A method of controlling convulsions and seizures 
in warm-blooded animals in need of such therapy com 
prising administering to said animals an antiepileptic 
drug and a compound of the formula 

Alk; (l'l) 
CH-C-Y 

Alli: 

wherein Alkl is lower alkyl containing 2-7 carbon atoms 
inclusive and Alkz is'lower alkyl containing 3-7 carbon 
atoms ‘inclusive both forming straight and branched 
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chained alkyl groups; Y is selected from the group 
consisting of OM, OR, NHZ and 5,5-diphenylhydantoinyl 
groups, M is selected from the group consisting of hydro 
gen, sodium, potassium and lithium, 1R is lower alkyl 
containing 1-5 carbon atoms inclusive, and Z is selected 
from the group consisting of hydrogen and carbamyl. 

3. A method of controlling convulsions and seizures in 
warm blooded animals in need of such therapy com 
prising administering to said animals an anti-epileptic 
drug and a compound of the formula 

Alkl (I) 
CH—C—Y 

A kg 

wherein Alkl is lower alkyl containing 2-7 carbon atoms 
inclusive and Alkz is lower alkyl containing 3-7 carbon 
atoms inclusive both forming straight and branched 
chained alkyl groups and Y is selected from the group 
consisting of amino and ureido. 

4. A method of controlling convulsions and seizures 
in warm-blooded animals in need of such therapy com 
prising administering to said animals in an amount su?i 
cient to control said convulsions and seizures, a com 
pound of the formula 

wherein R is lower alkyl containing 1-5 carbon atoms 
inclusive. 

5. A method of controlling convulsions and seizures 
in warm-blooded animals in need of such therapy which 
comprises administering di-n-propylacetic acid to said 
animals in an amount suf?cient to control said convul 
sions and seizures. 

6. A method of controlling convulsions and seizures 
in Warm-blooded animals in need of such therapy which 
comprises administering sodium di-n-propylacetate to said 
animals in an amount sufficient to control said convul 
sions and seizures. 

7. A method of controlling convulsions and seizures in 
warm-blooded animals in need of such therapy which 
comprises administering ethyl di-n-propylacetate to said 
animals in an amount su?‘icient to control said convulsions 
and seizures. 

8. A method of controlling convulsions and seizures 
in Warm-blooded animals in need of such therapy which 
comprises administering di-n~propylacetamide to said ani 
mals in an amount sufficient to control said convulsions 
and seizures. 

9. A method of controlling convulsions and seizures 
in warm-blooded animals in need of such therapy which 
comprises administering di-n-propylacetyl urea to said 
animals in an amount sufficient to control said convul 
sions and seizures. 

10. A method of controlling convulsions and seizures 
in warm-blooded animals in need of such therapy which 
comprises administering sodium Z-isopropylvalerate to said 
animals in an amount sufficient to control said convul 
sions and seizures. 

11. A method of controlling convulsions and seizures 
in warm-blooded animals in need of such therapy which 
comprises administering sodium di-n-butylacetate to said 
animals in an amount sufficient to control said convulsions 
and seizures. 

12. A method of controlling convulsions and seizures 
in warm-blooded animals in need of such therapy which 
comprises administering 1~(di-n-propylacetyl)-5,5 - di 
phenylhydantoin to said animals in an amount sufficient 
to control said convulsions and seizures. 
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13. A method of controlling convulsions and seizures 

in warm-blooded animals in need of such therapy com 
prising administering to said animals an anti-epileptic 
drug and sodium di-n-propylacetate. 

14. A therapeutic composition useful in the control of 
convulsions and seizures in warm-blooded animals in need 
of such therapy comprising an effective amount of a 
compound of the formula 

Alkl O 
I 

CH-C-Y 

Alkg 

wherein Alkl is lower alkyl containing 2-7 carbon atoms 
inclusive and Alkz is lower alkyl containing 3—7 carbon 
atoms inclusive both forming straight and branched 
chained alkyl groups; Y is selected from the group con 
sisting of OM, OR, ureido and 5,5-di-phenylhydantoinyl 
groups; M is selected form the group consisting of hydro 
gen, sodium, potassium and lithium, R is lower alkyl 
containing 1-5 carbon atoms inclusive and a physio 
logically acceptable solid or ?uid carrier for said com 
pound where in the instance said ?uid is water the. re 
sulting composition is sterile. 

15. A therapeutic composition useful in the control of 
convulsions and seizures comprising an effective amount 
of a compound of the formula 

CHa-CHz-CH: (H) 
CH-—C——O R 

wherein R represents straight or branched chained lower 
alkyl containing 1-5 carbon atoms inclusive and a 
physiologically acceptable solid or ?uid carrier where in 
the instance said ?uid carrier is water, the resulting com 
position is sterile. 

16. A therapeutic composition useful in the control of 
convulsions and seizures comprising an effective amount 
of di-n-propylacetic acid and a physiologically acceptable 
solid or ?uid carrier where in the instance said fluid is 
water the resulting composition is sterile. 

17. A therapeutic composition useful in the control of 
convulsions and seizures comprising an effective amount 
of sodium di-n-propylacetate and a physiologically ac 
ceptable solid or ?uid carrier where in the instance said 
?uid is water the resulting composition is sterile. 

18. A therapeutic composition useful in the control of 
convulsions and seizures comprising ethyl di-n-propyl 
acetate present in the range of about 50 mg. to about 
1000 mg, and a solid physiologically acceptable carrier 
in a unit dosage form. 

19. A therapeutic composition useful in the control 
of convulsions and seizures comprising di-n-propylacetyl 
urea present in the range of about 50 mg. to about 1000 
mg, and a solid physiologically acceptable carrier in a 
unit dosage form. 

20. A therapeutic composition useful in the control 
of convulsions and seizures comprising sodium 2-iso 
propylvalerate present in a range of about 50 mg. to about 
1000 mg., and a solid physiologically acceptable carrier 
in a unit dosage form. 

21. A therapeutic composition useful in the control of 
convulsions and seizures comprising l-‘(di-n-propylacet~ 
yl)-5,5-diphenylhydantoin present in the range of about 
about 50 mg. to about 100 mg, and a solid physiological 
ly acceptable carrier in a unit dosage form. ' 

22. A therapeutic composition useful in the control of 
convulsions and seizures comprising sodium di-n~butyl 
acetate present in a range of about 50 mg. to about 100 
mg., and a solid physiologically acceptable carrier in a 
unit dosage form. 

23. 1- ( di-n-propylacetyl ) -5 ,5 -diphenylhydantoin. 

(References on following page) 
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