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Our invention relates to 1-acyl-3 -alkylpyrazoles havmg

the structure :
Rl——l ‘
\NJ

ré=0

in which R? is an alkyl radical selected from the group
consisting of decyl, undecyl and -dodecyl radicals, and
R is a member of the group consisting of acetyl and
benzoyl radicals, and to a process for making these com-
pounds. . These novel compounds have anticonvulsant
properties and are useful in the treatment of epilepsy.

Epilepsy has:been defined as a cerebral dysrhythmia
which may or may not be accompanied by loss of con-
sciousness and body movements. It is now known that
epileptic convuls:ons are related to the flow of electricity
from neurons of the cerebral cortex:. -The .type - of
chemical reaction which is responsive for these cerebral
neuronal discharges is not known, but generally, convul-
-sions and loss of comsciousness are characterized by ab-
normally fast brain-waves. When the patient suffers loss
of consciousness- and convulsions, ‘the -seizures “are re-
ferred to as grand mal, a form of major epilepsy. ' How-
ever, convulsions do not necessarily accompany epilepsy,
and in some instances consciousness is not lost. . Whe the
patient loses consciousness but convulsions are not ob-
served, the attacks are known as petit mal, - A [third
type of epilepsy has been chmcally c1ass1ﬁed as psycho-
motor epilepsy.

Many drugs are known which reduce or d1m1msh
epileptic seizures in man. In general, those drugs which
will act as depressants of nervous transmission are effec-
tive for this purpose. The hypnotics, such as the bar-
biturates, are effective in doses sufficient to produce
anesthesia.
vulsants, but must be administered in hypnotic doses.
The related hydantoins and oxazolidinediones have also
> been found to possess anticonvulsant properties. Such
drugs, however, interfere to a greater or lesser extent with
the normal activities of the patient.

It: is:most important, that any drug whlch is used as
an anticonvulsant have very low toxicity since the nature
of epilepsy requires that the patient use the drug daily
and over a‘long period of time. ‘The ideal anticonvulsant

drug should be non-toxic, well tolerated long acting, and ‘

devoid of sedative effects.

It is a purpose of this mventlon to prov1de a method
‘of reducing or eliminating convulsions. in- animals ‘and
in- man by admlmstermg anticonvulsant compositions.

Ol néw composmons are useful for vetermary purposes.
Effectiveness has been found for a variety of ammals, '

mcludmg dogs, ‘miCe, rats, and monkeys. -
"It is also an object of this invention to provxde an
efficient “method" for making 1-acy1 denvatxves ‘of the
3 alkylpyrazoles

It is-a'further ' object of ‘this invention to prowde an*

20
¢ istered in that form, Alternatwely, the 1-acy1-3-a1ky1-

Phenobarbital is one of the better anticon- .
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- anticonvulsant composition in unit’ dosage form ‘which
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‘under test.

has a high protective index and is’ non-tox1c over a long
perlod of time of use.

Still another ‘object of this invention is to provide

—acyl-3-alkylpyrazole composmons for use in the treat-
ment of epilepsy. . -~ -

It ‘has been __found that the aforesaid pyrazoles have
unexpected and - unobvious - properties ‘of great value in
combatting -epilepsy. " . These -compositions ‘may take the
form of tablets, powders, capsules, or other dosage forms
which will be particularly useful for oral ingestion, The
compositions may take the form of active materials,
namely the 1-acyl-3-alkylpyrazoles, admixed with solid
diluents and/or tabletting -adjuvants such as corn starch,
sucrose, lactose,: magnesium . stearate, - talc, aluminum
hydroxide, -calcium  carbonate - gums. such: as acac1a, :of
the like. Any of the tabletting materials used in phar-
maceutlcal practice may. be employed where there is no
incompatibility with the - 1-acyl-3-alkylpyrazoles. _The
material may be placed in a gelatin capsule and admin-

pyrazole may be emulsified -in a liquid. in .which the
1-acyl-3-alkylpyrazole is not.soluble.

It has been found that only certain members- of the
1-acyl-3-alkylpyrazole. series have great -value in ‘com-
batting epilepsy.. Insofar as.is known, the: physiological
properties of the 1-acyl- 3-a1ky1pyrazoles have not hereto-
fore been investigated; nor have any of these: compounds
‘been applied for therapeutic' purposes: .

Anticonvulsant drugs may be assayed in the laboratory
by the minimum eléctro-shock method. In this pro-
cedure, the drug is. administered- orally to the animals
After one hour, the animal is subjected to
a direct-current stimulus. that is approximately equal to
thrce_ tlmes ‘the current necessary.- to -produce maximum
seizures.” The effectiveness’ of various 1- acyl-3 alkylpyra-
zoles as antlconvulsauts is summanzed in Table 1. In
this table,: the first column' gives  the “effective dose: in
mllhgrams per kllogram requlred to prevent convuls1on.s
in one-half of the. animals subjected to the minimum
electro- shock procedure The sécond, column indicates
the amount of drug in mlhgrams per kllogra.m that pro-
duced neurological toxic 'symptomis, in .one-half of the
experimental’ group.,” The third column . of this table
reports the amount, of drug, agam in, milligrams per kilo-
gram, that was ‘fatal to fifty percent of the test group
Column four indicates the protectlve index -

v ‘ (N.T.S.50+ED.gp) A i
-and the fifth column gives the therapeutic index

(L:D.5o+E.D.50)
" TABLE T
Dy | NTs | 1De o | Pr| T
l-acetylaundecyl. - 270 'ca. ‘1,:600 : >1;200 53.8 >4.4
1-chloroacetyl-3- s N .
undecyl_coniiien <250 >500 ca. 800 >2 >3.2
-benzoyl3decyl._ 75-125 | .- 125-250 . 00} - 1=2 4 >4
1- benzoyl 3-un- |, . . Lt
decylicoooiooo 130 cs. 800 | 1,000-1,250 2, 5.81779.6
1- benzoyl- «do- |- - : [
decyl ............ 409 ‘ 1,000 >1,000 ]| “ca. 2.5 2.5

""The 1-acy1-3 alkylpyrazoles of this invention are pre-
‘pared by treating the 3-alkylpyrazole with butyl lithium
and reacting the N- lxthlopyrazole so formed w1th an acyl
hahde

EXAMPLE I :
-benzoyl 3-decylpyrazole :

To a cold (0°) solution of 5.0 grams (0.024 mole) of
3-decylpyrazole in 55 milliliters of dry ether is added
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' 3 .
with ‘stirring 39.5-milliliters (0.029 mole) of a 0.731 N
solution of n-butyl lithium in pentane. After ten min-
utes, a solution of 4.2 grams (0.029 mole) of benzoyl
chloride in 25 milliliters of ether is added, dropwise with
stirring, over.-a-period tof ten-miniites. ‘This 'teaction
mixture:is ‘kept-at:25° ‘for- ori¢ ‘hour and then 75 milli-
liters of 6% aqueous sodium bicarbonate is ‘ddded and
thé mixture is stirred vigorously until ‘the-odor: of ‘ben-
zoyl chioride can no longer be detected. The layers-are
separated and after the ether layer has-been dried -with
magnesium' sulfate, the. ether solution:is evaporated -and
the résidue is distilled .to. give 6.2 -gtams (83%) of 1-
benzoyl-3-decylpyrazole: (boiling point . 135-£37°-at'0.001
mm.) -as-a colorless .viscous ‘oil. .- Sl
‘ : EXAMPLE T
1-benzoyl-3-dodécylpyrdzole .

‘Toa'cold (0°) solution of 5.0 grams( 0:0212 mole) of
3-dodeécylpyrazole “in’55 millilitérs-of dty &thier s added
with stirring 37.7 milfiters' (0:0254" mole) 6f 2 0,731 ‘N
‘solution of n-butyl lithium ‘in~pentahe.  After tén miin-
‘utes; a solution of 3.6 ‘gtams’ (0.0254 ‘mole) of benzoyl
‘chloride in 25 millilitérs ‘of ether is added,-dropwise With
“stirring, -over “a -period ‘of ten minutes. “'This " redction
‘niixture is kept-at 25°- C. for-one hourand then ‘75 milli-
liters -0f 6% aqueous sodium_ bicarbonate ‘is "added and
the mixture is stirred vigorously until the odor .of ‘benzoyl
‘chloride can no longer be: detected. - The ldyets are sepa-

rated and after the ether layer ‘has been" dried with mag- .

nesium sulfate, the ether ‘solution-is evaporated .and the
Tesidue is distilled ‘to- give *5.6 ‘grams “of * 1-benzoyl-3-
‘dodecylpyrazole (boiling point 144-146° “at '0.001 ‘mim.)
as a colorless liquid. ’

~ "EXAMPLE 111
'14acetyl-3-urgdecylpyrazole :

To a cold (0°) solution of 10.7 grams (0.048 mole) of
‘3-undecylpyrazole in 110 milliliters of dry ether is added
‘with stirring: 60 milliliters (0.053 mole) of a-solution of
‘n-butyl lithivm in pentane. After ten minutes, a solution
‘of 5.7 “grams (0.056 mole) of - acetic anhydride. in 10
‘milliliters of ether is added, dropwise with stirring, -over
‘a period"of ‘ten ‘minutes. >
‘at 25°"C. for one Hour and then 150 milliliters of 6%
‘aqueous sodium bicarbonate is added and the mixture is
‘stirred  vigorously until ‘the odor of acetic anhydride can
N0 longer :be detected. ~The layers are separated. and
‘after the ether layer has been dried with magnesium sul-
‘fate, the ether “solution is-evaporated and the residue is
distilled to give 8.5 grams of 1-acetyl-3-undecylpyrazole,
a low melting solid boiling at 104-106° at 0.005 mm.
This solid was recrystallized - from ‘pentane to give 6.7
grams of colorless granules (melting . point 32-33° C.).

EXAMPILE 1V
I-chloroacetyl-3-undecylpyrazole

To a cold (0°) solution of 10.9 grams (0.045 mole)
of 3-undecylpyrazole in 110 milliliters of dry ether is
-added with stirring 70 milliliters (0.061 mole) of a solu-
tion of n-butyl lithium in pentane. After’ ten minutes,
a solution of 12 grams (0.098 mole) of chloroacetyl chlo-
ride in' 25 milliliters of ether is ‘added, -dropwise ‘with
.stirring, over aiperiod of ten minutes. This reaction mix-
ture is kept at 25° C. for one hour and ‘then 150" milli-
liters of 6% aqueous sodium bicarbonate is added and
‘the mixture is stirred -vigorously, until the odor. of chloro-
‘acetyl ‘chloride can’no. Tonger. be' detected. ~~The layers
are ‘separated and after -the ether layer. has been dried
‘with magnésiiim- stilfate; the ‘ether solution is evaporated
and the residue is distilled to give 13.5 grams of a pale
yellow viscous liquid" which boils at 140-145° at 0.02
mm. This liquid was. dissolved in 10 milliliters of

This reaction mixture is kept-
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pentane and chilled at 0°.C. to afford 8.3. grams of white -

‘prisms which- melted ‘at 33-34° C.-

I

5 from' the -spirit-of the invention.

v 4
EXAMPLE V

I-benzoyl-3-undecylpyrazole

To a cold (0°) solution of 10.7 grams (0.048 mole)
of 3-undecylpyrazole in 160 milliliters of dry ether is
added with stirring 60 milliliters (0.053 mole) of a solu-
tion of n-butyl lithium in pentane. After ten minutes, a
solution of 7.9 grams (0.056 mole) of benzoyl chloride
in 10 milliliters of ether is added; dropwise with stirring,
over ‘a_period of ten minues. This reaction mixture is
kept ‘at 25° ‘C. for one hour and then 75 milliliters of
6% aqueous sodium bicarbonate is:added and the mix-
ture is stirred vigorously until the odor of benzoyl chio-
ride can no longer be detected. The layers are separated
and after the ether layer has been dried with magnesium
sulfate, the ether:solution.is evaporated and the residue
is distilled to give 13.3 grams 1-benzoyl-3-undecylpyra-
zole (boiling point 140-145° at 0.002 mm.) as a color-
less oil. . . ’

The percentage of 1-acyl-3-alkylpyrazole in-a-pharma-
ceutical composition for the treatment of epilepsy may be
varied. Tt is mecessary that the active ingredient con-
stitute a portion such that suitable dosage will be ob-
tained. Obviously, several dosage unit forms may be
administered at about the-same time. Aithough a per-
centage less than 0.1% of active ingredient is effective, it
is preferred to use not less*than- 0.1% of active agent.
The percentage of ‘active agent may be conveniently 10%
or 25% or-even 50% -since activity increases with the
concentration ‘of active -material. Tablets = containinz
from about 25 to about 50 mg, of the 1-acyl-3-alkylpyra-
zole-are particularly useful. ‘The following formulations
are intended-to-be illustrative only, and may be varied
or modified to a comsiderable -extent without ‘departing
We do not therefore
intend to-limit this invention to the- specific embodi-
ments herein set-forth.

EXAMPLE VI
. ] G.
Caleium. carbonate oo . _______.___ 0.500
1-acetyl-3-undecylpyrazole - 0.005
Calcium stearate. ~- .. _________________ 0.050

The: 1-acetyl-3-undecylpyrazole- is adsorbed onto 10%
of the:calcium. carbonate by mixing. The remaining cal-
cium -carbonate, *previously granulated ‘with -water and
dried,is added to ‘this pyrazole-mixture. The calcium
stearate is then added: and iafter mixing until -uniform, the
mixture is compressed into tablets.

EXAMPLE ViI

‘ . G.
Aluminum hydroxide _____.________________ 0.300
“Sucrose e e 0.100
Lactose & oo 0.100
“Gelatin.solution ———___________________ """ 0.005
‘1-benzoyl-3-undecylpyrazole — .. ____________ 0.050
Magnesium ‘stearate _.______._________ 0.005

_"The-1-benzoyl-3-undecylpyrazole is adsorbed onto 10%
of the aluminum hydroxide with mixing. ‘The remainder
~of :the- aluminum hydroxide -is then.granulated ‘with the
:Sucrose, lactose,.and-gelatin solution and dried at 50° C.
-These :granules -are then ‘mixed :with ~the pyrazole-
-aluminum' hydroxide composition and magnesium: stearate
‘until-uniform-and compressed into tablets,

EXAMPLE VIl
: : G.
‘Calcium-carbonate ... 0.250
Lactose - _— 0.250
-Acacia solution 0.005
1‘-ben‘zoyl43-decylpyraz:'ole 0.050
Magnesium stearate 0.005

- The 1-benzoyl-3-decylpyrazole is adsorbed onto 10%
of the calcium carbonate with mixing. The remainder of
.the calcium carbonate. is. granulated with .the lactose and
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acacia solution and dried at 50° C. These granules are
then added with the calcium carbonate-pyrazole mixture
and mixed until uniform with the magnesium stearate.
The resulting product is compressed into tablets.

EXAMPLE IX
G.
Magnesium trisilicate 0.300
Lactose 0.200
Sodium alginate solution 0.005
1-benzoyl-3-dodecylpyrazole 0.050
Magnesium stearate ... --0.005

The 1-benzoyl-3-dodecylpyrazole is adsorbed onto 10%
of the magnesium trisilicate by mixing. The remainder of
the trisilicate is granulated with the lactose and sodium
alginate solution and dried at 50° C, To these granules
is added the 1-benzoyl-3-dodecylpyrazole adsorbed on
magnesium trisilicate and the magnesium stearate. These
ingredients are mixed until uniform and compressed into
tablets.

EXAMPLE X
G.
Aluminum hydroxide 0.300
Sucrose, powdered 0.100
Lactose, powdered - 0.100
1-chloroacetyl-3-undecylpyrazole oo cereee 0.050
Magnesium stearate 0.005

The 1-chloroacetyl-3-undecylpyrazole is adsorbed onto
10% of the aluminum hydroxide with mixing. The
remainder of the aluminum hydroxide, together with the
sucrose and lactose, is then added and the composition
mixed until uniform, The magnesium stearate is then
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added with additional mixing and the product is filled
into hard gelatin capsules.

What is claimed is:

1. The compound 1l-acetyl-3-undecylpyrazole.

2. The compound 1-benzoyl-3-undecylpyrazole.

3. A compound having the formula

CH;3(CHpy)y
N l
N

R—-(IJ=O
in which R is a member of the group consisting of acetyl
and benzoyl radicals.
4. A process for the preparation of a compound having

the formula
CHs(CH3)
\NJ

R—-(.!?=O
in which R is a member of the group consisting of acetyl
and benzoyl radicals which comprises reacting n-lithio-
3-undecylpyrazole with an acyl halide selected from the
group consisting of acetyl halide and benzoyl halide.
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