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ABSTRACT OF THE DISCLOSURE

A phenyl-substituted urazole and a method of making
urazoles. The urazoles are drugs especially anticonvul-
sants.

—— R ————

10

The present invention relates to urazole compounds

and more  particularly to urazole compounds of note-
worthy therapeutic value, to processes of making such
urazole compounds, and to methods -of using same in
human and veterinary medicine.
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More particularly, the present invention relates to the

new_and useful therapeutic process for the amelioration
or elimination of convulsions or seizures and other mani-
festations of epilepsy, either idiopathic or of traumatic
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or exogenous origin including those found in arteriosclero- -

sis and those that are induced by drugs, by the adminis-
tration of known and new chemical compounds of the
urazole series, i.e., to derivatives of 1H-1,2,4-triazole-3,5-
(2H,4H)-dione, commonly and hereafter referred to as
-urazoles.
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It has been found that the urazole derivatives useful in

this process are 1,2-disubstituted or 1,2,4-trisubstituted
urazoles which are represented by the general Formula

R,
i

' /N\
0= l (|J =0
Ri~N——N—R;

‘wherein

R, represents a phenyl radxcal elther unsubstltuted or
substituted by lower alkyl radicals and/or Iower alkoxy
groups and /or halogen,

R represents a straight-chain or branched-cham alkyl radi-

.. <al, preferably those containing 1 to 12 carbon atoms
which may be substituted by halogen, hydroxyl, or alk-
0Xy groups, an alkenyl radical, preferably containing
2 to 5 carbon atoms, a cycloalkyl radical of 5 to.7 car-
bon atoms which may be substituted by lower alkyl
radicals or lower alkoxy groups, a phenyl substituted
lower alkyl radical, and a phenyl radical which may be
substituted by lower alkyl lower alkoxy, hydroxyl,
amino, or substituted amino: groups orr halogen, and
wherem

R; represents hydrogen, a stralght—cham or branched-chaln
alkyl radical preferably containing 1 to 6 carbon atoms
which may be. substituted .by. hydroxyl, lower carb-
alkoxy or carboxamido groups, or halogen, an alkenyl
radical preferably of 2 to 5 carbon atoms, a phenyl
substituted lower alkyl radical, a phenyl radical, and
a lower alkoxy carbonyl group.

"The new and therapeutjcally useful process of the pres-
ent invention involves the administration of the above
described urazole derivatives to humans afflicted with con-
vulsions or seizures such as are characteristic of the epi-
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leptic syndrome or other diseases. Administration of these
therapeutic agents to humans can be accomplished either
orally or parenterally. For oral therapy the pure com-
pounds may be administered or they may be combined
with conventional pharmaceutical excipients, diluents, and
binders and converted into conventional dry dosage forms
such as tablets, pills, capsules, powders and the like. Sus-
pensions in appropriate agents, gels, or similar vehicles
may be used for either oral or parenteral dosage forms.
As the pure compounds are generally not appreciably
water soluble, where aqueous solutions are to be preferred,
the disubstituted urazole derivatives are converted into
their water soluble salts with ammonia, alkali metal hy-
droxides, carbonates, bicarbonates, and the like, or with
organic bases such as alkyl amines, alkanol amines, and
the like to provide a convenient water soluble dosage form.
The salts of the disubstituted urazoles with bases may
also be prepared for oral administration in conventional
pharmaceutical vehicles, such as syrups and elixirs suit-
ably flavored and colored. Water insoluble types of the
urazoles of the present invention such as the 1,2,4-trisub-
stituted urazoles may be compounded with solubilizing or
lyophilizing agents to make liquid preparations suitable
for oral administration. Rectal administration of the urea-
zole derivatives of the present invention can be accom-
plished by admixture or solution of these therapeutic
agents with cacao butter, glycerinated gelatin, polyethyl-
ene glycol bases and other conventional pharmaceutical
suppository bases.

The urazole derivatives useful in this therapeutic process
have never previously been employed as therapeutic
agents. These compounds have been evaluated and classi-
fied pharmacologically on the basis of their relative effec-
tiveness in preventing the convulsions induced by penta-
methylene tetrazole, electroshock, and strychnine, accord-
ing to the test methods described by Elizabeth H. Jenney
and Carl C. Pfeiffer “Ann. N.Y. Acad. Sci.” vol. 64, page
679 (1956). They have been found to be highly effective
and therapeutically useful anticonvulsant agents which
possess among the series varying degrees of potency and
toxicity. However, the compounds of the present invention
are generally associated with relatively low toxicity, thus
providing a high therapeutic index and an excellent margin
of safety for use as effective and reliable anticonvulsant
agents,

Especially marked anticonvulsant action is shown by
compounds of Formula I where R; is phenyl, R, is lower
alkyl, and Ry is hydrogen, such as 1-phenyl-2-methyl
urazole, 1-phenyl - 2 - ethyl urazole, 1-phenyl-2-n-propyl
urazole, - 1-phenyl-2-isopropyl urazole, 1-phenyl-2-n-butyl
urazole, and 1-phenyl-2-isobutyl urazole. Trisubstituted

_derivatives of these disubstituted urazoles of Formula I in

which Ry is lower alkyl also show useful and effective
anticonvulsant activity.

New and useful 1,2-disubstituted urazoles of value in
the therapeutic process of the present invention are repre-

sented by the general Formula I wherein R; represents

a phenyl radical either unsubstituted or substituted by
lower alkyl radicals, lower alkoxy groups, or halogen,
wherein R, represents a lower alkyl radical of 4 to 5 car-
bon atoms branched on the carbon atom attached to the
urazole ring nitrogen atom, such as 2-butyl, 3-phenyl and
the like radicals, a higher straight-chain or branched-chain

:alkyl radical of at least six carbon atoms and preferably

with 6 to 12 carbon atoms, an alkyl radical preferably of
1 to 12 carbon atoms substituted by halogen, hydroxyl, or
alkoxy groups, an alkenyl radical, a cycloalkyl radical of
5 to 7 carbon atoms either unsubstituted or substituted by
lower alkyl radicals or alkoxy groups, a phenyl substituted
lower alkyl radical, and a phenyl radical either unsubsti-
tuted or substituted by a lower alkyl radical, lower alkoxy,
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hydroxyl, amino, or substitited amino grotips, or halogen,
and wherein R; represents hydrogen.

Another group of new and useful 1,2-substituted ura-
‘zoles with valuable therapeutic properties according to the
present invention is represented by the general Formula
I wherein Ry represents a phenyl radical further substi-
tuted by a lower alkyl radical, a lower alkoxy group, or
halogen, wherein R, represents a lower straight-chain or
branched-chain alkyl radical preferably of 1 to 5 carbon
atoms, and wherein Rj represents hydrogen.

Still another group of new and useful 1,2,4-trisubsti-
tuted urazoles of value in the therapeutic process accord-

ing to the present invention and included in the scope’

of the present invention are represented by the general
Formula I wherein R; represents a phenyl! radical either
unsubstituted or substituted by lower alkyl radicals, lower
alkoxy groups, or halogen, wherein R, represents a
straight-chain or branched-chain alkyl radical, preferably
of 3 to 6 carbon atoms, a lower alkyl radical substituted
by halogen, hydroxyl, or alkoxy groups, a lower alkenyl
radical, a cycloalkyl radical of 5 to 7 carbon atoms, a
phenyl substituted lower alkyl radical, and a phenyl rad-
ical, either unsubstituted or substituted by lower alkyl rad-
icals, lower alkoxy, hydroxyl, amino, or substituted amino
groups, or halogen, and wherein R; represents a straight-
chain or branched-chain alkyl radical preferably contain-
ing 1 to 6 carbon atoms either unsubstituted or substituted
by hydroxyl, lower carbalkoxy, or carboxamido groups,
or halogen, an alkeny! radical, preferably of 2 to 5 car-
bon atoms, a phenyl substituted lower alkyl radical, a
phenyl radical, and a lower alkoxy carbonyl group.

The above described new and novel compounds of the
present invention represent an extension of the field of
therapeutic agents useful and desirable in the new thera-
peutic process of the present invention beyond those sub-
stances previously described in the literature. They also
possess a desirable range of potency as anticonvulsant or
antiepileptic agents and can effectively be used in the
therapeutic process of the present invention with advan-
tage over known practice.

Extremely useful compounds among the new and novel
therapeutic agents are 1,2-disubstituted urazoles of the
general Formula I wherein R, is aryl, and Ry is 2-butyl,
3-pentyl, 4-heptyl, allyl, a cycloalkyl radical, or an aryl
radical, such specific compounds as 1-phenyl-2-cyclohexyl
urazole and 1,2-diphenyl urazole being particularly potent
anticonvulsant agents with extremely low toxicity, neuro-
toxicity as determined according to the method of Swin-
yard et al,, “J. Pharm. Exptl. Therap.,”” vol. 106, page 319
(1952), and central nervous system depressant effects.

Similarly, among the new 1,2,4-trisubstituted urazoles
of the general Formula I, specific examples of useful and
effective anticonvulsant agents with extremely low toxicity
are 1-phenyl-2-isopropyl-4-methy!l urazole, 1-phenyl-2-n-
propyl-4-methyl urazole, 1-phenyl-2-n-propyl-4-ethyl ura-
zole, 1-phenyl-2-n-propyl-4-(g-hydroxy ethyl) urazole, 1-
phenyl-2,4-di-n-propyl urazole, and 1-phenyl-2-benzyl-4-
(g-hydroxyethyl) urazole.

In addition to the therapeutically useful anticonvulsant
action possessed by these known and new urazole deriva-
tives as described within the scope of the present inven-
tion, some of these novel compounds have been found to
possess other useful therapeutic properties.

Muscle relaxant properties of therapeutic usefulness are
also exhibited by certain of urazoles included within the
scope of this invention, a specific example of a compound
with such properties being 1-phenyl-2-methyl urazole.

Potent sedative-hypnotic action of the barbiturate type
is exhibited by certain of these urazole derivatives, thus
providing new and novel non-barbiturate sedative-hyp-
notic agents. Particularly useful in this respect are such
compounds as 1-phenyl-2-n-amyl urazole, 1-phenyl-2-iso-
amyl urazole, and 1-phenyl-2-benzyl urazole, which have
been shown {0 be as potent as or more potent than hexo-
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barbital, 1.e. sodium 5-(1-cyclohexene-1-y1)-1,5-dimethyl
barbiturate.

Additional useful therapeutic properties are exhibited
by other di- and trisubstituted urazoles included within
the scope of the present invention and represented by the

-general Formula I wherein R; represents a phenyl radi-

cal or a lower carbalkoxy radical, R, represents hydrogen-
an aralkyl radical, a lower carbalkoxy, carboxamido, car-
boxanilido, lower dialkyl carboxamido group, or a phenyl
radical and wherein R; represents hydrogen, a lower alkyl,
cyclohexyl, aralkyl, or phenyl radical, but wherein only
one of said substituents Ry and Ry is hydrogen. )

The above described urazole derivatives possess useful
and valuable therapeutic properties as analgesic and anti-
inflammatory agents which can be employed in therapy in
conditions such as, for instance, rheumatic disorders and
arthritis.

Further compounds included within the scope of the
present invention are 1,2-disubstituted urazoles and 1,2,4-
trisubstituted urazoles represented by the general For-
mula I, wherein R; and R, represent like or different
lower alkyl radicals either unsubstituted or substituted by
halogen, hydroxyl, or lower alkoxy groups, cycloalkyl
radicals of 5 to 7 carbon atoms, and phenyl substituted
lower alkyl radicals, and wherein Ry represents hydrogen,
a lower alkyl radical, a hydroxy alkyl group, or an aralkyl
radical. The above described urazole derivatives exhibit
useful central nervous system stimulatory properties.

The disubstituted urazoles of the present invention
possess an acidic hydrogen atom on the unsubstituted
urazole ring nitrogen atom and, therefore, these com-
pounds are capable of forming salts with alkali metals
such as sodium or potassium and with organic bases. The
salts of these urazoles are, in general, stable and readily
water soluble and they provide a convenient means of
preparing aqueous solutions of these novel and thera-
peutically useful compounds. It is to be understood,
therefore, that the salts of the disubstituted urazoles of the
present invention, obtainable by treating the urazoles
wih alkali metal hydroxide, bicarbonate, or carbonate
solutions or with organic bases are within the scope of the
present invention.

The chemical literature reveals that all generally ap-
plicable known syntheses of urazoles initiate from hy-
drazine or its suitably substituted derivatives. Only 1-
monosubstituted aryl urazoles have been synthesized di-
r;ctly from a monosubstituted hydrazine or its acid addi-
tion salt by a one-step condensation-cyclization reaction
where reagents containing the —N—CQO— linkage and
capable of condensing with a hydrazine such as urea and
biuret have been most frequently used. Hydrazo dicar-
bonamide, ethyl carbethoxy thiocarbamate, and the like
compounds have also been employed for this purpose.
Subsequently, the same general procedure was employed
to prepare 1-phenyl urazole by heating together phenyl
hydrazine and allophanic acid esters at temperatures
above 140° C.

To accomplish these condensation-cyclization reactions
the reactants have usually been heated in the absence of
solvents to temperatures in the range of 150° C. to 230°
C. Low yields are frequently obtained and considerable
quantities of other products are often encountered making
isolation and purification of the desired products difficult.

The literature reports that ethyl carbethoxythiocarba-
mate, a reagent not readily prepared, condenses with
phenylhydrazine at temperatures not exceeding 100° C.
However, the product of the reaction is not 1-phenyl-
urazole, but is rather the O-ethyl derivative which must be
hydrolyzed to 1-phenylurazole . .

In the prior art, all other syntheses of 1-monosub-
stituted urazoles or 1,2-disubstituted urazoles prepared
from noncyclic starting materials have required the prep-
aratipn of the monocarboxamide derivatives of the hy-
drazines such as semi-carbazides which derivatives either
are condensed and cyclized to urazoles by the above de-
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scribed process or are further substituted with carboxyl,

carbalkoxy, or carboxamido groups followed by cycliza-
tion to urazoles. All these known processes require several
steps to obtain the desired products.

‘The above described processes for the synthesis of 1-
monosubstituted and 1,2-disubstituted urazoles suffer from
a variety of disadvantages among which are lack of wide
adaptability, multi-step reaction sequences, -high reaction
temperatures, and low yields with resulting dlﬁicultles in
isolation and purification of the products.

According to a specific valuable embodiment of the
present invention a preferred method (Process A) of
manufacture of a wide varlety of -1-monosubstituted and
1,2-disubstituted urazoles in good to excellent yields con-
sists in"the condensation of 1-monosubstituted or 1,2-di-
substituted hydrazines with lower alkyl esters of allophanic
acid in an inert solvent at-temperatures above 100° C.
and ‘preferably but not necessarily below 140° -C. :

Process A

. . Inert Solvent
o + R—NH-NH+~R; ——

H
&
0:=C/ \C=O
Rr‘-,_lll-——l\k‘—Ra
In Procéss A -

R represents preferably a lower alkyl rad1cal and
R; and Ry represent hydrogen, straight-chain or branched-
chain alkyl radicals, preferably those containing 1 to 12
carbon ‘atoms, alkenyl radicals, preferably those. con-
taining 2 to 5~ carbon atoms, cycloalkyl radicals of
5 to/7 carbon atoms, aralkyl radicals, and aryl radicals,
-said alkyl; alkenyl, cycloalkyl, aralkyl, and aryl radicals
- being -either -unsubstituted::;or . substituted- by .alkyl
radicals, alkoxy,® hydroxyl;: acyloxy, . mercapto, alkyl
. mercapto, carbalkoxy, carboxamido, sulfonamido, nitro,
¢ amino or substituted amino. groups, halogen,-or R, and
R, together forming a:saturated. or unsaturated poly-
»-methylene chain, 'whereby, however, R; ‘and Rg shall
- not s1multaneous1y represent hydrogen E

The temperature of the reactlon is best but not neces-
sarlly controlled by the bmhng point .of the solvent em-
ployed.” Solvents from “which lower alkanols ¢an’ be
readily separated by distillation and in which. ‘ammonia
is not readily soluble at the temperature of the reaction
are 'to be preferred. Xylene has been found to be an
especially suitable solvent for this reaction while other
aromatic hydrocarbons, such as toluene, methylene, and
others, -aromatic - and -high boiling -aliphatic ‘esters such
as: anisole, phenetole, -di-n-butyl ether, and others, high
boiling* petroleum - fractions, -and high boiling " aliphatic
hydroxylic -solvents ‘such--as amyl ' alcohol, - glycerol,
propylene glycol, and others may .be used. . : o
“In-.general, Process A involves :combining the ap-
propriately substituted hydrazine with the allophanic acid
ester iri the solvent: éither before:or: after heating to
the 'reactibn..tempe'rature ‘above “100° C.:- The -evolved
alcohol and ammonia, by-products of the condensation,
are removed from the reaction zone. as they form. When
alcohol and’ ammonia evolution are complete; the urazolé
is‘isolated by separation‘from the solvent and recrystal-
lization, d1st111at10n, or other approprlate means of purl-
fication,

Use of process ‘A allows both l-monosubstltuted and
1,2:disubstituted - urazoles to: be "obtained through a
single reaction from the starting hydrazine. By use of an
appropriate inert solvent generally lower reaction tem-
peratures are employed than- have previously been possi-
ble and reactions are easier to control provxdmg generally
higher yields of. purer products. . -
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Another preferred process, B, for the manufacture of
1-monosubstituted and 1,2-disubstituted urazoles has
been found which process involves the condensation of
1-monosubstituted or 1,2-disubstituted hydrazines with
imido dicarboxylic acid esters (aza malonic acid esters)
at temperatures above 100° C. and preferably but not
necessarily below 140°.

Process B ]
H
| {
v N
C=0 O=C/ \C=O
(g + R—NH-NH-R; ——s I i
R | Ri~-N——N~R;

R0
In process B,

Ry and Ry represent the same substituents as described
above for R; and R, in Process A, while
R; and R, preferably represent lower alkyl radicals.

The dimethyl or diethyl esters of imido dicarboxylic
acid. are preferred for use in this process but any lower
alkyl esters in which the two alkyl radlcals are alike or
different may be used.

While the condensation will . proceed merely upon
heating a mixture of the reactants, the use of an inert
solvent is desirable. The condensation may be conven-
iently controlled by the choice of a solvent of appropriate
boiling point. As the by-products of the condensation are
alcohols corresponding to the esters employed, the use
of solvents from which these lower alkanols can readily
be separated by distillation is desirable, as removal and
collection of the alcohol from the reaction zone as it
forms, provides a convenient measure of the progress of
the condensation. When xylene has been employed as
the solvent, the condensation has been found generally
to proceed rapidly and in excellent yield. Other suitable
inert solvents include aromatic hydrocarbons, high boil-
ing aliphatic and aromatic ethers, high boiling petroleum
fractions, and high boiling aliphatic hydroxylic solvents
as they have been mentioned hereinabove.

Process B comprises, generally, the admixture of the

. appropriately substituted hydrazine and imido dicarbox-

50

ylic acid ester and xylene or some suitable solvent either
before or after heating to the reaction temperature above
100° C. The reaction mixture is kept at a temperature
preferably in. the range of 100-140° C. until alcohol
evolution ' ceases. Isolation of the product is accom-
plished by separation from the solvent followed by re-
crystallization, distillation, or other appropriate means of
purification.

Process ‘B provides all.of the advantages of the pre-

+. viously described Process A employing allophanic acid

60

65

70

75

esters and, in addition, it generally proceeds more rapidly
at the same temperature and eliminates evolution of
gaseous by-products while providing a better means of
following the progress of the reaction.

- Many of the 1,2-disubstituted urazoles of this inven-
tion can also be prepared by alkylation of 1-monosubsti-
tuted urazoles by known procedures. Similarly, monoal-
kylation -of 1,2-disubstituted urazoles or dialkylation of
1-monosubstituted urazoles provides many of the 1,2,4-tri-

- substituted urazoles of this invention.

Other urazole derivatives useful as intermediates or
final products of this invention, which cannot be syn-
thesized by the preferred processes or by alkylation of 1-
monosubstituted or 1,2-disubstituted urazoles can be pre-
pared by other methods known in the literature. For ex-
ample, 1,4-disubstituted urazoles can readily be prepared
by treatment of 2,4-disubstituted-1-carbalkoxy semicarba-
zides with hot alkali hydroxide solutions. In this way, 1,4-
diphenyl urazole can be prepared from 2,4-diphenyl-1-car-
bethoxy semicarbazide. Similarly, the 1-aryl-4-alkyl ura-
zoles, ‘1-aryl-4-cycloalkyl urazoles, 1-aryl-4-aralkyl ura-
zoles,-and 1,4-diaryl urazoles can be synthesized from the
appropriately substituted semicarbazides. Alternatively,
ethyl carbethoxythiocarbamate reacts with mono-substi-
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tuted hydrazines accompanied by evolution of hydrogen
sulfide to yield 1-substituted-3-ethoxy-1,2,4-triazole-5-ones
which can readily be hydrolyzed to 1-mono-substituted
urazoles or can first be alkylated with appropriate-alkylat-
ing reagents in the presence of alkali hydroxides followed
by hydrolysis to yield 1,4-disubstituted urazoles. For ex-
ample, phenyl hydrazine and n-butyl iodide employed in
this process yield 1-phenyl-4-n-butyl urazole.

The alkali metal salts of the 1,4-disubstituted urazoles
can further be alkylated with appropriate alkylating re-
agents to give 1,2,4-trisubstituted urazoles. In this way, for
example, the sodium salt of I1-phenyl-4-n-butyl urazole
can be alkylated with ethyl chloroformate to give1-phenyl-

2-carbethoxy-4-n-butyl urazole. Many of the other ura- -

zoles of this invention can also be prepared by the known
methods described above through choice of the appro-
priate reagents, as will be apparent to those skilled in the
art.

The following examples will illustrate in greater detail
the processes for preparing the compounds of this inven-
tion. The examples are illustrative of the processes and of
the novel compounds of this invention and are not to be

construed as imposing any limitations on the invention

as defined by the claims.
PROCESS A
Example 1

15

25

1-benzhydryl urazole.—A two-liter flask equipped with |

a mechanical stirrer, thermometer, and distilling column
topped by a distilling head and condenser is charged with
39 g. of ethyl allophanate, 50 g. of benzhydryl hydrazine,
and 600 cc. of xylene. The stirred mixture is heated to 130°
C. where ethanol and ammonia are evolved and a clear
solution is formed. After heating for ten hours at 130° C.
to 140° C., ethanol and ammonia evolution ceases and the
solution is cooled. The solid that separates is filtered off,
dried, and dissolved in dilute sodium hydroxide solution.
After filtering the solution of the sodium salt to remove
insoluble matter, acidification with concentrated hydro-
chloric acid precipitates 36 g. of 1-benzhydryl urazole
which melts at 280° C. with decomposition after recrystal-
lization from glacial acetic acid. The yield is 45%.

Analysis.—Caled. for C;H3N30, (percent): C, 67.40;
H, 4.90; N, 15.72. Found (percent) C, 67.45; H, 4.97; N.
15.54.

Example 2

1-phenyl urazole.~—In the apparatus described in. Ex-
ample 1 there are placed 57 g. of methyl allophanate, 52
g. of phenyl hydrazine, and 600 cc. of xylene. The stirred
reaction mixture is heated to 125° C. where evolution of
ammonia and methanol is observed, Heating is continued
at 125°-140° C. for 24 hours during which time an
essentially clear solution briefly forms followed by separa-
tion of a colorless solid. The precipitate is filtered from
the cooled solution, washed with ether, and dried. Recrys-
tallization from dilute acetic acid yields 72 g. of pure 1~
phenyl urazole, a colorless crystalline solid which melts at
268°-270° C. with decomposition. The yield is 85%.

When this reaction is conducted in the same manner
using 66 g. of ethyl allophanate and 54 g. of phenyl hy-
drazine in 750 cc. of toluene, isoamyl alcohol, di-n-butyl
ether, phenetol, or glycerol, 60~70% yields of 1-phenyl
urazole are obtained.

Example 3

1,2-di-isopropy! urazole.—A stirred suspension of 79 g.
of ethyl allophanate in 500 cc. of xylene is heated to 120°
C. and 70 g. of 1,2-di-isopropyl hydrazine are slowly
added thereto. Maintaining the temperature of the reac-
tion mixture at 120° C. for five hours, the evolved ethanol
is distilled off and the evolved ammonia is. allowed to
escape. The resulting clear solution is heated an additional
eight hours and is concentrated to dryness under reduced

30

pressure. The residual solid is dissolved in dilute sodium
hydroxide solution and the solution is filtered to remove in-
soluble materials. Addition of concentrated hydrochloric
acid precipitates a solid that is recrystallized from heptane
to yield 83 g. of 1,2-di-isopropyl urazole, a colorless
crystalline solid melting at 139°-141° C. Yield: 75%.

Analysis—Caled. for CgHsN305 (percent): C, 51.87;
H, 8.16; N, 22.69..Found (percent): C, 51.97; H, 8.15; N,
22.76.

. Example 4

1-phenyl-2 ethyl urazole.—To a stirred reﬁuxmg sus-
pension of 53 g. of ethyl allophanate in 400 cc. of xylene,
there are added 54 g. of -1-phenyl-2-ethyl hydrazine dis-
solved in 100 cc. of xylene within 30 minutes. Ethanol
and ammonia are evolved and are allowed to escape. The
clear yellow solution obtained after one hour is refluxed
at 130-140° C. for 18 hours and then the xylene is dis-
tilled off under reduced pressure. The residue is dissolved
in dilute sodium hydroxide solution and the basic solu-
tion is decolorized with charcoal, filtered, and acidified
with concentrated hydrochloric acid to precipitate a crys-
talline solid. Recrystallization of the solid from carbon

- tetrachloride yields 63 g. of 1-phenyl-2-ethyl urazole as

colorless crystals melting at 120-121° C, Yield: 77%.
Example 5

_ -phenyl-z-n heptyl urazole.—In the apparatus de-
scribed in Example 1, 41 g. of 1-phenyl-2-n-heptyl hydra-
zine dissolved in 200 cc. of xylene are added within 20
minutes- to” a refluxing, stirred suspension of 26 g. of
ethyl allophanate in 200 cc. of xylene. Ammonia is
evolved and ethanol is distilled from the reaction mix-
ture as it forms. The reaction temperature is maintained
at 130°-140° C. and a clear yellow solution soon forms
that is refluxed for 5 hours until ammonia evolution has
almost ceased. After concentration of the solution under
reduced pressure, the orange, oily residue is dissolved in

- dilute sodium hydroxide solution. The basic solution is
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extracted with ether to remove colored by-products and
then is acidified with concentrated hydrochloric acid. The
separated orange oil is extracted into ether, the ether solu-
tion is dried over anhydrous sodium sulfate, and the ether
is distilled from the dried extract. Distillation of the resi-
due under reduced pressure yields 38 g. of 1-phenyl-2-n-
heptyl urazole, a viscous yellow oil that solidifies upon
standing. Boiling point: 205-206° C./0.3 mm.; np?=
1.5362. Yield: 69%.

Analysis—Calc, for CysHy; N30, (percent): C, 65.43;
H, 7.69; N, 15.26. Found (percent): C, 65.35; H, 7.71;
N, 15.06.

Example 6

1-p-tolyl-2-cyclohexyl urazole.—Crude cyclohexanone
p-tolyl hydrazone, prepared by condensing cyclohexanone
with p-tolyl hydrazine in the presence of a trace of glacial
acetic acid according to the method of Carlin and Fisher
[¥. Am. Chem. Soc., vol. 70, page 3421 (1948)], is re-
duced in a 35% overall yield by using an excess of lithium
aluminum hydride and refluxing the mixture in ether
to give 1-p-tolyl-2-cyclohexyl hydrazine in the form of
colorless needles melting at 90°-97° C..The hydrochlo-
ride salt decomposes at 198° C.

A mixture of 32 g. of ethyl allophanate, 49 g. of the
above hydrazine, and 500.cc. of xylene is heated at 130
138° C. for eight hours accompanied by ethanol and
ammonia evolution. The . solution is concentrated under
reduced pressure, the residue is dissolved in dilute sodium
hydroxide - solution, and the resulting basic solution is
extracted with ether and decolorized with charcoal. Acidi-
fication of the basic solution with concentrated hydro-
chloric acid precipitates a cream-colored solid that is
filtered -off, washed with water, and: dried. Recrystalliza-
tion- from dilute isopropanol yields 52 g. of 1-p-tolyl-2-
cyclohexyl urazole as cream-colored crystals melting at
183°-185° C.
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9
Analysis.—Calc., for CisHgN3;O, (percent): C, 65.91;
H 7.01; N, 15.37. Found (percent): C, 66 03; H, 705
N, 15. 26 .
Example 7

1-phenyl-2-benzyl urazolé.—A mixture of 27 g. of ethyl
allophanate, 40°g. of 1-phenyl-2-benzyl ‘hydrazine, and
500 cc.-of xylene is-condensed -by essentially following
the procedure of Example 1. The solid precipitated by
acidification of the solution of the sodium salt is recrys-
tallized from xylene. to give 43 g. of 1-phenyl-2-benzyl
urazole in the form of colorless crystals meltmg at 157-
159°C. Yield: 78%.

Analysis~Calc. for Cy3Hy3N;O, (percent): C, 67.40;
H, 4.90; N, 15.72. Found (percent) C 67.55; H, 484
N, 15. 82

Example 8

12-d1phenyl urazole.—A mixture of 132 g. of ethyl
allophanate, 184 g. of hydrazo benzene and 1200 cc. of
xylene is stirred and refluxed for 30 hours. During this

15

20

time ethanol and ammonia are evolved. A clear solution .

forms briefly and then a colorless crystalline precipitate
separates from the solution. The 1,2-diphenyl urazole is
filtered from the cooled solution, washed with ether, and
purified by dissolution in 10% sodium hydroxide solution,
reprecipitation with acid, and ‘recrystallization from- iso-
propanol to yield 180 g. of colorless crystals or needles
meltmg at 228°-230° C. Yield: 71%.

"~Analysis—Calec. for CyyH;1N;O, (percent): C 66.39;
H 4.38; N, 16. 59 Found (percent): C '66.52; H 462
N 16 90

- PROCESS B

Example 9

1-isopropyl urazole—In ‘a one-liter round-bottomed
flask- equipped ‘with a mechanical stirrer, a thermometer,
and a short distilling column surmounted by a distilling
~head with" attached condenser and receiver there are
placed 32 g. of diethyl imido dicarboxylate, 15 g. of iso-
propyl hydrazme and 400 cc. of xylene. The reaction
mixture 'is ‘stirred ‘and heated at 110-140° C. until no
further ethianol distills over. Thereafter the xylené is dis-
tilled off under reduiced - pressure. “The dark rtesidue’ is
taken up in a Small quantity  of ammonium ‘hydroxide
solution and; after’ decolorizing the _résulting’ basic solu-
tion -with  charcoal and filtering it, acidification’with acid
prééipitates 14 4. of 1-isopropyl urazole meltmg at 188°
190" C on recrystalhzatxon frorn water

Example 10

1- (2 5-dichlorophenyl) urazole—In the apparatus de-
scribed in Example 9, a mixture of 24 g. of diethyl imido
dicarboxylate, 27 g of 2,5-dichlorophenyl hydrazine, and
250 cc. of xylene is stirred and heated to 130° C:=140° C
Complete solution forms ‘quickly from which ethanol 1s
distilled and a solid soon separates. In one hour the theo—
retical quartity of- ‘ethanol has. been collected and reﬁux-
ing is continued for an additional hour. The sofid is
filtered from the cooled mixture and is dissolved in dilute
s6dium hydroxide solution. After filtering off a small
quantlty of -insoluble material, the resulting basic ‘solu-

tion’ is” acidified. The prec1p1tated white solid is recrys-

tallized from water to give 34 g. of 1-(2,5- dlchlorophenyl)_
urazole in the form of colorless needles meltmg at 209°
211° C. Yield: 92%. :

- Analysis—Calcd. - for - C3H5N302C12 (percent) C,
39.05; H, 2.05; N, 17.08. Found (percent) C 39 21; H
2:16; N, 17.02.

Example 11

12—d1cyclohexy1 ureazole —A mrxture of 48 g. of di-
ethyl imido dicarboxylate and 59 g. of 12-d1cyclohexyl
hydrazine in 500 cc. of xylene is reacted at 120°-140° C
as described in the above examples until one hour aftei*
ethanol distillation has ceased. Concentration of the solu-
tion and purification of the solid residue by dissolving it
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as the sodium salt, reprecipitating the free acid, and re-
crystallizing said acnd from a mixture of isopropanol and
heptane (1:10) yields 61 g. of 1,2-dicyclohexyl urazole
in the form of colorless platelets melting at 205-207° C.
with decomposition.

Analysis.—Calcd. for CyyHyN3Oy (percent) : C, 63.36;
H, 8.74; N, 15.84. Found (percent): C, 63.45; H, 8.91;
N, 15.88. .

Example 12

' 1-phenyl-2-isopropyl urazole.—161 g. of diethyl imido
d1carboxylate and 150 g. of 1-phenyl-2-isopropyl hydra-
zine in 1000 cc. of xylene are reacted at 120-138° C. for
five hours as-described in the above examples. Most of
the product is isolated by filtration of the cooled reac-
tionmixture while additional small amounts are recov-
ered by concentration of the filtrate. Recrystallization of
the crude material from dilute 1sopropanol yields 180 g.
of 1-phenyl-2-isopropyl urazole in the form of colorless
crystals melting at 162~164° C. Yield: 90%.

‘The use of toluene at 107°~111° C. for 24 hours, of
isoamyl alcohol at 125°-131° C. for three hours, of di-n-
butyl ether at 135°-140° C., for two hours, and of anisole
at 145°~150° C. for two hours as solvents in the above
Teaction gives yrelds of 75—80% of I-phenyl-2-xsopropyl
urazole

Example 13

1-phenyl-2:(3-pentyl) urazole—~A solution of 48 g
of diethyl imido-dicarboxylate and 53 g. of 1-phenyl—2-
(3-pentyl). hydrazine- in 500 cc. of ‘xylene is reacted at
120°-140° C.. until one hour after ethanol evolution
ceased. Concentration of the resulting solution under re-
duced pressure yields a solid residue which after the usual
purification ‘gives 64 g. of 1-phenyl-2-(3-pentyl) urazole
in the form of cream-colored crystals melting at 120-122°
C. Yield: 87%.

Anralysis~—Calcd. for C13H;5N305 (percent): C, 63.14;
H, 6.93; N, 16.99. Found (percent): C, 63.20; H, 6.99;
N, 16.87.

: Example 14

1-phenyl-2-cyclohexyl urazole.—A mixture of 80 g. of
diethyl imido dicarboxylate and 95 g. of 1-phenyl-2-cyclo-
hexyl hydrazine in 750 cc. of xylene is refluxed at 120°—
140° C. while allowing the ethanol formed in the reac-
tion to distill off. The theoretical quantity of ethanol
is collected within two hours and, after an additional
hour, the solution is evaporated to dryness under. reduced
pressure. The resulting solid residue is dissolved in dilute
sodium hydroxide solution and the basic. solution is ex-
tracted with ether, decolorized with charcoal, and acidified
with hydrochloric acid: to: precipitate 125 g. of I-phenyl-
2- cyclohexyl urazole. ‘Recrystallization from dilute iso-
propanol gives 116 g. of colorless crystals melting at 140°
142°. C. Yield: 90%.

Analysis—Calc. for CI4H17N302 (percent): C, 64.84;
H, 6.61; N, 16.21. Found (percent): C, 64.95; H, 6.92;
N, 16. 34

Example 15
1-phenyl-2-allyl urazole.—16 g. of dxethyl imido dicar-

* boxylate and 14 g. of 1-phenyl-2-allyl hydrazine in 200

cc. of xylene are reacted as described in the above ex-
amples. A colorless solid is obtained which, on recrystal-
lization from water, melts at 61°-63° C. and represents
the hemihydrate of ‘1-phenyl-2-allyl urazole. Distillation
of this ‘compound at 178°-180° -C./0.1 mm. produces
crystalline 1-phenyl-2-allyl urazole of the melting point
101°-102° C.

Analysis.—Calcd. for Cy;H;;N30, (percent): C, 60.82;
H, 5.11;°N; 19. 34, Found (percent) C, 60.87; H, 5.27,
N, 19. 13 :

Example 16

1-phenyl—2-( 1-phenyl ethyl) urazole.~—16 g. of diethyl
imido dicarboxylate and 21 g. of 1-phenyl-2-(1-phenyl
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ethyl) hydrazme in 200 cc. of xylene are reacted as de-
scribed in the above examples. After purification and re-
crystallization from carbon tetrachloride, 24 g. of 1-phen-
yl-2-(1-phenyl ethyl) urazole are obtained as colorless
crystals melting at 122°-124° C.

Analysis—Calcd. for C;gH;5N;0, (percent): C, 68 31;
H, 5.38; N, 14.94. Found (percent): C, 68.35; H, 5.42;
N, 14.84.

In the same manner, employing either Process A or
Process B, 1-ethyl urazole may be prepared from ethyl
hydrazine; 1-n-butyl urazole may be prepared from n-
butyl hydrazine; 1-n-hexy! urazole may be prepared from
n-hexyl hydrazine; 1-benzyl urazole may be prepared from
benzyl hydrazine; 1-(2-hydroxy ethyl) urazole may be
prepared from 1-(2-hydroxy ethyl) hydrazine; 1-(3-hy-
droxy-2-butyl) urazole may be prepared from 1-(3-hy-
droxy-2-butyl) hydrazine; 1,2-di-n-propyl urazole may be
prepared from 1,2-di-n-propyl hydrazine; 1,2-di-n-butyl
urazole may be prepared from 1,2-di-n-butyl hydrazine;
1,2-di-n-amyl urazole may be prepared from 1,2-di-n-amyl
hydrazine; 1,2-di-(1-phenyl ethyl) urazole may be pre-
pared from 1,2-di-(1-phenyl ethyl) hydrazine; 1-isopropyl-
2-methyl urazole may be prepared from I-isopropyl-2-
methyl hydrazine; 1-phenyl-2-dodecyl urazole may be pre-
pared from 1-phenyl-2-dodecyl hydrazine; 1-phenyl-2-o-
tolyl urazole may be prepared from 1-phenyl-2-o-tolyl hy-
drazine; 1-phenyl-2-p-tolyl urazole may be prepared from
1-phenyl-2-p-tolyl hydrazine; 1-phenyl-2-p-methoxy phen-
yl urazole may be prepared from 1-phenyl-2-p-methoxy-
phenyl hydrazine; 1-phenyl-2-p-hydroxy phenyl urazole
may be prepared from 1-phenyl-2-p-hydroxy phenyl hy-
drazine; 1-phenyl-2-p-bromo phenyl urazole may be pre-
pared from 1-phenyl-2-p-bromo phenyl hydrazine; 1-phen-
yl-2-p-amino phenyl urazole may be prepared from 1-
phenyl-2-p-amino phenyl hydrazine; 1-phenyl-2-p-dimeth-
ylamino phenyl urazole may be prepared from 1-phenyl-
2-p-dimethylamino phenyl hydrazine; 1,2-di-m-tolyl ura-
zole may be prepared from 1,2-di-m-tolyl hydrazine and
1-o-tolyl-2-(3-methyl-4-amino phenyl) urazole may be
prepared from 1-o-tolyl-2-(3- methy1-4-am1no phenyl)
hydrazine.

ALKYLATION
Example 17

1-phenyl-2-ethyl urazole—A mixture of 18 g. of 1-
phenyl urazole and 5.7 g. of potassium hydroxide in 500
cc. of 75% isopropanol is stirred and heated to reflux.
Thereby, a clear solution of the sodium salt is formed.
After slow addition of 16 g. of ethyl iodide, the solution

is refluxed for 18 hours and then evaporated to-dryness

under reduced pressure. Extraction of the solid residue
with chloroform yields an insoluble solid from which 5.4
¢. of unreacted 1-phenyl urazole are recovered. From the
chloroform extract there is isolated a solid that is recrys-
tallized once from 2% hydrochloric acid and then from
carbon tetrachloride to give 10 g. of 1-phenyl-2-ethyl
urazole in the form of long, colorless needles melting at
120°-121° C. Yield: 49%.

Example 18

1-phenyl-2-methallyl urazole.—9 g. of methallyl chlo-
ride are slowly added to a refluxing solution of the sodium
salt of 1-phenyl urazole, prepared from 18 g. of 1-pheny!
urazole and 4 g. of sodium hydroxide in 400 cc. of meth-
anol. The resulting solution is stirred and refluxed for 15
hours. The solid residue obtained by evaporation of the
solution to dryness is extracted with benzene; 2 g. of un-
reacted 1-phenyl urazole remain as the insoluble portion.
The solid obtained by evaporation of the benzene extract
is dissolved in dilute sodium hydroxide solution and the
resulting basic solution is extracted with ether. Acidifica-
tion of the basic solution. with acid precipitates 18 g. of I-
phenyl-2-methallyl urazole which, after one recrystal-
lization from xylene melts at 128°-129° C.
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Analysis.—Calcd. for Cj3H;3N;30, (percent): C, 62.32;
H 5.67; N, 18.17. Found (percent) C, 62.28; H, 5.87;
, 18.21.
Example 19

1-phenyl-2-benzhydryl urazole.—A mixture of 15 g. of
the sodium salt of 1-phenyl urazole and 15 g. of chloro
diphenyl methane in 300 cc. of dry benzene is refluxed
for 24 hours. After evaporating the mixture to dryness
under reduced pressure, the residue is dissolved in a large
volume of dilute sodium hydroxide solution. The basic
solution is filtered to remove insoluble material, extracted
with ether, and acidified with concentrated hydrochloric
acid. The precipitated solid is separated, dried, and ex-
tracted with chloroform leaving insoluble 1-phenyl urazole
as residue. By evaporating the chloroform solution and
twice recrystallizing the residue from xylene, 11 g. of 1-
phenyl-2 benzhydryl urazole melting at 209°-211°-C.
are obtained. Yield: 43%.

Analysis—Calcd. for Co;H;sN30; (percent): C, 73.45;
H, 4.99; N, 12.24. Found (percent): C, 73.25; H, 4.96;
N, 12.21.

Example 20

1-p-bromo-phenyl-2-methyl urazole.—A mixture of- 13
g. of 1-p-bromo phenyl urazole and 2 g. of sodium hy-
droxide in 350 cc. of methanol is refluxed for 30 minutes.
Thereafter, 8 g. of methyl iodide are slowly added. After
one hour of refluxing, a clear yellow solution is formed
which is refluxed for an additional seven hours and then
is evaporated to dryness under reduced pressure. The resi-
due is treated with dilute sodium hydroxide solution and
the resulting basic solution is extracted with ether. Acid-
ification of the basic solution precipitates a solid that is
recrystallized from xylene to yield 9 g. of 1-p-bromo
phenyl-2-methyl urazole in the form of colorless crystals
melting at 186-188° C. Yield: 67%.

Analysis—Calcd. for CyHgN3;O,Br (percent): C,
40.01; H, 2.99; N, 15.56. Found (percent): C, 40.02;
H,3.12; N, 15.44.

In the same way 1-isopropyl urazole and methyl iodide
yield 1-isopropyl-2-methyl urazole; 1-benzhydryl urazole
and methyl iodide yield 1-benzhydryl-2-methyl urazole; 1-
cyclohexyl urazole and ethyl iodide yield 1-cyclohexyl-2-
ethyl urazole; 1-0-ethyl pheny! urazole and methyl iodide
yield 1-0-ethyl phenyl-2-methyl urazole; 1-p-ethoxy phenyl
urazole and allyl chloride yield 1-p-ethoxyphenyl-2-allyl
urazole; 1-o-chloro phenyl urazole and isoamyl bromide
yield 1-o-chloro phenyl-2-isoamyl urazole; 1-(2,5-dichloro
phenyl) urazole and benzyl chloride yield 1(2,5-dichloro-
phenyl)-2-benzyl urazole.

Example 21

1-phenyl-2,4-di-n-propyl urazole.—A mixture of 18 g.
of 1-phenyl urazole and 12 g. of potassium hydroxide in
300 cc. of 75% isopropanol is heated to reflux. 25 g. of
n-propyl bromide are slowly added to the solution and
refluxing is continued for 18 hours. An additional 5 g. of
potassium hydroxide and 12 g. of n-propyl bromide are
added and heating is continued for eight hours. After
evaporating the solution to dryness, dilute sodium hydrox-
ide solution is added to the residue and the separated in-
soluble oil is extracted with ether. 2 g. of unreacted 1-
phenyl urazole are recovered by acidification of the basic
aqueous phase. The dried ether extract is concentrated and
the residue is distilled under reduced pressure to give 21
g. of 1-phenyl-2,4,-di-n-propyl urazole, a slightly viscous,
pale yellow oil. Boiling point: 133°-136° C./0.3 mm.,
np®:=1.5298, Yield: 80%.

Analysis—Calcd. for C;4H;9N3;0, (percent): C, 64.35;
H, 7.33; N, 16.08. Found (percent): C, 64.45; H, 7 44;
N, 16.19.

Example 22

1-phenyl- 2 4-dibenzyl urazole —To a hot suspension of
24 g, of the potassium salt of 1-phenyl urazole, prepared
by adding the free urazole to a refluxing solution of 13.5
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g. of potassium hydroxide in 500 cc. of 99% isopropanol,
there are slowly added 28 g. of benzyl chloride. The result-
ing mixture is refluxed for 24 hours.

After evaporating the reaction mixture to dryness under
reduced pressure, the residue is boiled for a short time
with - 10% sodium -hydroxide solution, the mixture is
cooled, and the solid is filtered off and washed thoroughly
with water: Recrystallization of the solid from isopropanol
and then from heptane yields 32 g. of 1-phenyl-2,4-di-
benzyl urazole in the form of colorless crystals melting
at 100°-102° C. Yield: 75%.

Analysis—Calcd. for CoyH1gN3O4 (percent): C, 73.93;
H, 5.36; N, 11.76. Found (percent) C, 73.88; H, 5.35;
N, 11.76.

By the above procedure 1,2,4-triisopropyl urazole may
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be prepared from - 1-isopropyl urazole and- isopropyl -

bromide; 1-n-hexyl-2,4-di-n-butyl urazole may be prepared
from 1-n-hexyl urazole and n-butyl bromide; 1-(2-hydroxy
ethyl)-2,4-diethyl urazole ‘may be prepared from 1-(2-
hydroxy ethyl) urazole and ethyl iodide; 1-n-tolyl-2,4- di-
methyl urazole may be prepared from I1-p-tolyl urazole
and methyl iodide; 1-p-bromo phenyl-2,4-dimethyl urazole
may be prepared from 1-p-bromo phenyl urazole and
methyl iodide; 1-(2,5-dichloro phenyl)-2,4,-di-n-propyl
urazole may be prepared from 1-(2,5-dichloro phenyl)
urazole and n-propyl iodide; and 1-phenyl-2,4-di-(2-
hydroxy ethyl urazole may be prepared from 1-phenyl
urazole and ethylene bromohydrin.

Example 23

1,2-diisopropyl-4-n-propyl urazole.—A mixture of 37
g. of 1,2 - diisopropyl urazole and 8 g. of sodium
hydroxide in 300 cc. of 99% isopropanol is refluxed
for 30 minutes. Thereafter, 25 g. of n-propyl bromide
are added to the solution. After 18 hours of re-
fluxing the precipitated sodium bromide is filtered off
and the filtrate is concentrated under reduced pressure.
Dilute sodium hydroxide solution is added to the residue
and the precipitated insoluble oil is extracted with ether.
My acidification of the basic solution, unreacted 1,2- di-
isopropyl urazole (5 g.) is recovered. Evaporation of the
dried ether extracts and distillation of the residue under
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reduced pressure yields 26 g. of 1,2-diisopropyl-4-n-propyl
urazole in the form of a pale yellow oil, boiling point: :

76-77° C./0.3 mm., np?=1.4609. Yield. 57%.
Analysis—Calcd, for C;;Hy» N30, (percent): C, 58.17;

45

H, 9.31; N, 18.49. Found (percent): C, 57.98; H, 9.45;

N, 18.30.
Example 24

1,2-diphenyl-4-.(2—hydroxy ethyl) urazole.—To a reflux-
ing solution of 54 g. of 1,2-diphenyl urazole and 12 g, of
potassium hydroxide in 350 cc. of water there are slowly

14

and evaporated to dryness under reduced pressure. Re-
crystallization of the residue from isopropanol and then
from a mixture of heptane and isopropanol (2:1) and
decolorizing with charcoal, yields 20 g. of 1,2-diphenyl-4-
(2-chloro ethyl) urazole in the form of colorless needles
meltifig at 111°-113° C. with decomposition.

-Analysis—Caled. for CygH14N3O,Cl' (percent): C,
60.86; H, 4.47; N, 13.31. Found (percent): C, 61.05; H,
4.54; N, 13.20.

Example 26

Ethyl 1,2-diphenyl-4-urazolyl acetate.—To a stirred,
refluxing solution of 55 g. of the sodium salt of 1,2-di-
phenyl urazole in 300 cc. of dry benzene there are slowly
added 34 g. of ethylbromo acetate and the resulting solu-
tion is refluxed for six hours. Water is added to the cooled
reaction mixture and, after separating the benzene layer,
the aqueous phase is extracted with benzene. The com-
bined benzene layer and extracts are dried over anhydrous
sodium sulfate and evaporated to dryness. Recrystalliza-
tion of the residue from methanol yields 44 g. of colorless,
crystalline ethyl 1,2-diphenyl-4-urazolyl acetate melting
at 113°~115° C. Yield: 64%.

Analysis—Caled. for C1gHyN3O, (percent): C; 63.71;
H, 5.05; N, 12.38. Found (percent): C, 63.73; H, 5.18; N,
1241, ) r

Example 27

1,2-diphenyl-4-urazolyl acetic acid.—Saponification of
the ester obtained according to Example 26 by means of
potassium hydroxide yields 98% of the free acid in the
form of the monohydrate. Melting point: 161-163° C.

Analysis.—Caled. for CigHsN3O; (percent): C, 58.36;
H, 4.59; N, 12.76. Found (percent): C, 58.42; H, 4.36;
N, 13.01.

Example 28

1,2-diphenyl-4-urazolyl acetamide.—Treatment of the
above acid with thionyl chloride in refluxing benzene
yields =2 solid acid chloride. On reaction thereof with gase-
ous ammonia in cold chloroform solution 1,2-diphenyl-4-
urazolyl acetamide is obtained in the form of colorless
platelets melting at 234-236° C. after recrystallization
from dilute isopropanol. The yield is 89%.

Analysis—Calcd. for C;¢H,N,O; (percent): C, 61.93;
Hé 3:255; N, 18.06. Found (percent): C, 62.00; H, 4.50; N,
18.02.

In the same manner 1,2-diisopropyl urazole and methyl

- iodide yield 1,2-diisopropyl-4-methyl urazole; ' 1,2-di-n4

50

amyl urazole and ethylene bromohydrin yield 1,2-di-n-
amyl-4-(2-hydroxy ethyl) urazole; 1,2-dicyclohexyl ura-
zole and methyl iodide yield 1,2-dicyclohexyl-4-methyl

» urazole; 1-pheny}-2-methyl urazole and allyl bromide yield

added 27 g. of ethylene bromohydrin. An oil soon sepa- .
rates from the refluxing solution to which an additional -

12 g. of potassium hydroxide and 27 g. of ethylene bromo-

hydrin are added after four hours. After 24 hours the:

reaction mixture is cooled and the solidified oil is filtered -

off and washed with hot concentrated ammonium hydrox-
ide and water. From the basic filtrate 1,2-diphenyl urazole
(5 g.) is recovered by acidification. The base insoluble

-60
product is recrystallized from dilute isopropanol to yield .

45 g. of 1,2-diphenyl-4-(2-hydroxy ethyl) urazole in the -

form of colorless needles melting at 130°-132° C. with
decomposition. Yield: 71%. : )
Analysis—Calcd. for CigH;5N303 (percent): C, 64.63;
H, 5.09; N, 14.14. Found (percent): C, 64.77; H, 5.37;
N.13.91.
‘Example 25

. 1,2-diphenyl-4- (2-chloro ethyl) urazole.—A sclution of
22 g. of 1,2-diphenyl-4-(2-hydroxy ethyl) urazole in 750
cc. of dry benzéne is added within 90 minutes to a stirfed
solution of 12 g. of thionyl chloride and a trace of pyri-
dine in 50 cc. of dry benzene at 25° C. After stirring the
solution for one hour at 25° C., it is refluxed for 24 hours
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1-phenyl-2-methyl-4-allyl urazole; 1-phenyl-2-isopropyl
urazole and ethyl chloroformate yield 1-phenyl-2-isopro-
pyl-4-carbethoxy urazole; 1-phenyl-2-cyclohexyl urazole
and ethyl bromo acetate yield ethyl 1-phenyl-2-cyclohexyl-
4-urazolyl acetate; 1-phenyl-2-benzhydryl urazole and 3-
bromo propanol yield 1-phenyl-2-benzhydryl-4-(3-hy-
droxy propyl) urazole; 1-phenyl-2-(1-phenyl ethyl) ura-
zole and ethyl iodide yield 1-phenyl-2-(1-phenyl! ethyl)-4-
ethyl urazole; : 1-p-tolyl-2-methyl urazole and ethylene
bromohydrin yield 1-p-tolyl-2-methyl-4-(2-hydroxy ethyl)
urazole; 1-p-ethoxy phenyl-2-methyl urazole and 1-bromo-
2-propanol yield 1-p-ethoxy phenyl-2-methyl-4-( 2-hydroxy
propyl) urazole; 1-p-tolyl-2-cyclohexyl urazole and meth-

- ¥l iodide yield 1-p-tolyl-2-cyclohexyl-4-methyl urazole; 1-

(2,5-dichloro phenyl)-2-benzyl urazole and methyl iodide

v -yield . 1-(2,5-dichloro phenyl)-2-benzyl-4-methyl urazole;

70
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1,2-diphenyl urazole and n-hexyl bromide yield 1,2-diphen-
yl-4-n-hexyl urazole; 1-phenyl-2-o-tolyl urazole and meth-
yl iodide yield 1-phenyl-2-o-tolyl-4-methyl urazole; 1-
phenyl-2-p-methoxy phenyl urazole and allyl bromide
yield 1-phenyl-2-p-methoxy phenyl-4-allyl urazole.

It will'be evident to those skilled in the art that other
substituted urazoles can readily be prepared in the manner
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Example 103-

15
described in the above examples by use of either Process
A or Process B and by alkylation of urazoles with appro-
priate alkylating reagents. For example, in addition to the
examples of preparing urazole compounds given herein-
above, the following compounds have been prepared by
employing one or the other of the above described meth-

1-phenyl wrazole from phenyl hydrazine hydrochloride

and urea.—A stirred mixture of 29 g. of phenyl hydrazine

5 hydrochloride and 24 g. of urea is heated at 160-170° C.
for ten hours. During this time, ammonia is continually

ods: evolved. 400 cc. of water are added to the cooled solid
General formula
Illa
/N\
0=C c=0
Ri—N——N-—R;
TABLE I
Melting point
(boiling point)
Example Ry R2 R3 (mm.) degrees, C.
(cyelo)CeHu H u 270-272
(0) CH3—CsH4 H H 174-176
_ (p) CHy—CsHj H I 285 (dec.)
- {0) CoHs—CeHy - H H 178-180
(p) C:H;0—=CsHy' H H 266 (dec.)
(0) Cl—CgH; H H 191-193
_ (m) Cl CgH, H H 228-230
(p) C1—CsHy H H 268 (dec.)
(p) Br—CsHy H H 300 (dec.)
(p) O:N—CsHy H H 264 (dec.)
CeHs CH; H 184-186
CeHs n-C;Hy H 128-130
. CsH;s n-CsHy H 129-181
CsH; i50-CsHy H 155 (dec.)
_ CeH; CH(CH;3)—CH—CHs H 142-144
CsHj n-CsHy H 75-77
CsHj is0-CsHns H 96-98
CeHs CH(n-C3H7)g H 117-118
CsHj; n-CipHa H 51-52
CeHs (cyclo)CsHg H 146-148
CoHs (0) CH;—(cyclo)CeHyy H 132-134
CoHg (p) CH3—(cyclo) CeHut H 161-163
CeHj . -CH30— (cyclo) CeHyy H 150-155
CeHj (cyclo) CrHys H 151-152
(p) CH—CH,4 CHj, H 195-200
(p) Br—CeH, CHj H 186-188
(0) Cl—CsH; CH; H 213-214
2,5-(C1)o—CeHs CH; H 207-208
(p) CyH;0—CgH; CHjs H 204-206
(0) Cl—CgHy (cyclo) CeHy H 192-193
CoHjs CH;—CH=CH~—CH; H 145-147
CoHj; CH,—CH,—CiH; H 153-154
CeHj H CH; 227-228 (dec.)
CsH; H CoHj 176-178
C¢Hs H 1n-C3Hy 120-122
CoHj H CH;—CHj 232-234
CeHj; H n-C,H, 151-153
CsHj H CsHj 165-167
CH; CH3 CH; 64-66
iso-C3Hy iso-CaHy * iso-CyHip 106-109 (0.9)
(cyclo) CeHyy (cyclo) CeHyy n-C3Hy . 56-58
CeHs CH; CHs 94-96
CeHjy CH; CH:CH,0H 140-141
CeH; CHjs n-CgHy 81-82
CsHj; CH; is0-CsHny 176-178
CsHg CH; CeH 133-135
CsH; C2Hs CH; 118-120, 52-53 (0.3)
CeHj5 C:Hj; C.Hjs 128-130 (0. 4)
CsHj; C:H; CeHg 126-128
CsHjs n-CsHy CHj 134-138 (0. 3)
CsHj n-CyHy C:Hj 125-126 (0.3)
CeHs n-C3Hz CH:—CH;,—0H 172-175 (0, 3)
CsHg i50-CaHr CH, 67-60
CeHs i50-C3Hr CH:—CH,—O0H 170-173, 54-56 (0.1)
CsIl5 iso-C3Hy n-CyHy 119-121 (0 15)
CesHj iso-C3Hy is0-C3H7
CsHs iso-CsHu 1n-CsHy 144~ 148 (0 3)
CeHs (cyclo) CeHu CH;, 17-118
CsHs (eycloyCsHir CH:—CH,—0H 197-198, 82 84 (0. 15)
CeHs (eyclo) CeHy n-Cs 169-170 (0. 5)
CsHs H:—CsH; CH; 115-117
CeH;s CH3»—CsHj CH;—~CH—0OH
CeHjs CH:—CsH; n-CsHy 181-183 (0 6)
CgHj CO:C.H; CO3C;H;s 130-141
CeH; CsHjp H; 140-141 (dec.)
CeHj CeHy . C,Hj : 135-137
CsHs (cyclo) CeHn CH.0H 118-120
CsH; CeHs n-CyHy 74-75
CsHs CoH; CHz—CH(OH) CH:—OH 156-158 (dec.)
CeHs CsHj 1-Cy 85-86
CeHj5 CoH; n- CsHll 72-74
CsHs CsHs iso-CsHu 110-111
Ce¢Hs CeH CH3C¢Hs 166-168
1022 ccoeaaee CsHs CsHs CO:C:H; 143-144

The new urazole compounds according to the present
invention can, of course, also be produced according to
known processes as they have been mentioned herein-
above. The following examples serve to illustrate the
preparation of valuable new urazole compounds according
to the present invention without, however, limiting the
same thereto.

mass, the mixture is heated to boiling, and the insoluble
70 brown solid is filtered off and dried. Yield: 20 g. An
additional 4 g. of crude product is obtained by chilling the
filtrate. The combined crops of crude product are dis-
solved in dilute sodium hydroxide solution and tarry in-
soluble impurities are removed by filtration. Acidification
75 of the red filtrate with concentrated hydrochloride acid



3,663,564

17

gives a pink solid that is recrystallized once from meth-
anol and once from dilute acetic acid, decolorizing with
charcoal, to yield 18 g. of 1-phenyl urazole as colorless
crystals melting at 265-267° C. The yield is 51%.

Example 104

1-phenyl urazole from phenyl hydrazine and ethyl carb-
ethoxy thiocarbamate.-—5.4 g. of phenyl hydrazine are
slowly added to 8.9 g. of ethyl carbethoxy thiocarbamate,
accompanied by some spontaneous warming and evolu-
tion of hydrogen sulfide. The resulting mixture is warmed
on a steam bath for two hours until evolution of hydrogen
sulfide ceases. The precipitated solid is filtered off and
recrystallized from ethanol to give 2 g. of 1-phenyl-3-
ethoxy-1,2,4-triazol-5-one.

By refluxing 2 g. of 1-phenyl-3-ethoxy-1,2,4-triazol-5-
one for 30 minutes with dilute hydrochloric acid, cooling
the mixture, and filtering off the precipitated solid, 1.7 g.
of 1-phenyl urazole are obtained.

Example 105

1-phenyl-2-cyclohexyl urazole from 1-phenyl-2-cyclo-
hexyl semicarbazide and urea.—To a stirred solution of
38 g. of 1-phenyl-2-cyclohexyl hydrazine in 150 cc. of
glacial acetic acid, 20 g. of potassium cyanate are added
in small portions during one hour. The temperature of
the reaction mixture rises to about 40° C. and a yellow
slurry forms. After heating the reaction mixture at 60° C.
for an additional 30 minutes, during which time most of
the solid dissolves, it is poured into 500 cc. of ice and
water. The resulting yellow precipitate is recrystallized
twice from dilute methanol, decolorizing with charcoal,
to give 37 g. of 1-phenyl-2-cyclohexyl semicarbazide as
fluffy needles melting at 190-192° C.

Analysis~—Caled. for Ci3H;9N;0;, (percent): C, 66.92;
H, 8.21; N, 18.01, Found (percent): C, 67.20; H, 8.33;
N, 18.01.

A mixture of 12 g. of I1-phenyl-2-cyclohexyl semi-
carbazide and 3.7 g. of urea is heated at 230-240° C.
for two hours, ammonia being evolved. The cooled melt
is taken up in dilute sodium hydroxide solution and the
solution is filtered to remove some insoluble matter.
Acidification of the basic solution with concentrated hy-
drochloric acid precipitates a tan solid that after recrys-
tallization from dilute isopropanol and decolorization
with charcoal gives 9.3 g. of 1-phenyl-2-cyclohexyl
urazole melting at 138-140° C.

Example 106

1,4-diphenyl urazole—Refluxing 6 g. of I-carbethoxy-
2,4-dipheny! semi-carbazide with 50 cc. of 10% sodium
hydroxide solution for 15 minutes, cooling the solution,
and acidifying it with concentrated hydrochloric acid
gives a tan solid. Recrystallization from acetic acid gives
colorless crystals of 1,4-diphenyl urazole melting at 164—
165° C. The yield is 4.4 g.

Example 107

Sodium salt of 1,2-diphenyl urazole.—Mixing hot iso-
propanol solutions containing equimolecular quantities
of 1,2-diphenyl urazole and sodium hydroxide produces,
after cooling, a colorless crystalline deposit of the sodium
salt that is filtered off, washed with cold isopropanol,
and dried. Melting point: 344° C. with decomposition.

Example 108

Ethylene diamine salt of 1 - phenyl - 2 - cyclohexyl
urazole—To a warm solution of 104 g, of 1-phenyl-2-
cyclohexyl urazole in 450 cc. of isopropanol there is
added a solution of 25 g. of ethylene diamine in 50 cc.
of isopropanol. The cream colored crystalline deposit
formed upon cooling and standing is filtered off, washed
with cold isopropanol, and dried. The yield of the water
soluble ethylene diamine salt, melting at 131-136° C.
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is 115 g., corresponding to a yield of 90%. A 10%
aqueous solution of the salt has a pH of 9.5.

Other salts of the urazole derivatives of this invention
with organic bases may be prepared in a similar manner
employing such organic bases as, for instance, ethyl-
amine, diethylamine, isopropylamine, di-n-butylamine,
cyclohexylamine, ethanolamine, diethanolamine, diethyl-
amino ethanolamine and the like.

Example 109

750 mg. of 1-phenyl-2-cyclohexyl urazole are thor-
oughly mixed with 3.0 g. of lactose. The mixture is filled
into ten capsules, to be administered orally. The usual
dose is one capsule repeated three to five times daily,
preferably after meals. The ratio of 1-phenyl-2-cyclo-
hexyl urazole to lactose or other diluent such as sucrose,
dextrose, calcium carbonate, and other inert substances,
may be varied to adjust the individual dosage. A range
of 25 mg. to 300 mg. is the preferred dosage range. The
mixed powder may also be administered orally without
the capsules, in appropriate divided doses.

Example 110

A mixture of 7.5 g. of 1-phenyl-2-isopropyl-4-methyl
urazole, 5.0 g. of talc, 10.0 g. of starch, and 7.5 g. of
lactose is carefully prepared in finely ground form. The
mixture is prepared in granular form using water, syrup,
gelatin paste, starch paste, or other binder, in accordance
with known pharmaceutical practice. The mass is dried
and the granules are pressed on a tablet machine using
a small quantity of talc, magnesium stearate, mineral
oil, or other lubricant. A total of 100 tablets each con-
taining 75 mg. of active medicament is produced. Other
ratios of the diluents, binders, and lubricants may be
used as well as other inert substances such as pectin,
dextrose, calcium carbonate, and kaolin. The usual dose
is one to three tablets, two to five times daily. Appro-
priate adjustment in dosage or tablet strength may be
made,

Example 111

A solution is prepared by dissolving 0.5 g. of the so-
dium salt of 1-phenyl-2-cyclohexyl urazole in 10 cc. of
water for injection. The solution is filled into ten ampules
of 1.0 cc. each, which are sealed and sterilized. The drug
is administered by injection, The injection solution may
also be filled into multiple dose sterile vials with per-
forable stoppers.

Example 112

Five g. of the sodium salt of 1-phenyl-2-isopropyl
urazole are dissolved in sufficient distilled water to make
100 cc. of solution. The usual dose is 1 cc., administered
orally, two to five times daily.

Example 113

To 1.5 g. of 1-phenyl-2-cyclohexyl urazole contained
in a mortar there are added 0.35 g. of ethylene diamine.
Syrup of raspberry is slowly admixed thereto whereby
the amine salt of the urazole compound is dissolved.
The final volume is adjusted to 100 cc. with syrup of
raspberry. The usual dose is ¥2 to 4 teaspoonfuls.

Example 114

3.0 g. of 1-phenyl-2-n-propyl-4-ethyl urazole are mixed
with 12.0 g. of olive oil or other bland fixed oil such as,
for instance, corn oil, cottonseed oil, or rapeseed oil.
The oily mixture is then emulsified with water using
acacia, tragacanth, or other emulsifying agents. The wvol-
ume is adjusted to 100 cc. The usual dose is 14 to 4
teaspoonfuls.

Example 115

1.5 g. of 1-phenyl-2-ethyl urazole are dissolved in aro-
matic elixir to make a volume of 100 cc. The usual dose
is ¥2 to 4 teaspoonfuls,
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Example 116

To 1.5 g. of finely ground 1,2-diphenyl urazole con-
tained in a mortar or other suitable mixing vessel, there
is slowly added a 1% tragacanth solution with intensive
mixing. The volume is finally adjusted to 100 cc. The re-
sulting suspension is suitable for oral administration in
the usual dosage range of ¥4 to 2 teaspoonfuls. Other
suspending and thixotropic agents such as, for example,
bentonite, acacia, karaya, iceland moss, pectin, gelatin,
methocel and the like may be used. Mechanical methods
for dispersion involving homogenizers and intensive mix-
ers may also be used to improve the stability of the
suspension.

Example 117

Suppositories for rectal administration are prepared by
mixing 100 mg. of 1-phenyl-2-n-propyl urazole with 1.8
g. of cocoa butter per suppository. The usual dose is one
suppository. Other suppository bases such as, for exam-
ple, glycerinated gelatin, polyoxy ethylene glycols, and
their derivatives may be used.

The above examples are intended for illustration only
and are not to be construed as limiting the scope of this
invention. The doses may be adjusted to the age and con-
dition of the patient by varying the proportions of the
diluents and inert substances. Further dose variation may
be accomplished by varying the number of units admin-
istered, i.e., the number of tablets, teaspoonfuls, am-
poules, and the like. The vehicle may be varied to manu-
facture products of varying color, taste, consistency, tex-
ture, and the like. Tablets may be coated, flavored, col-
ored, and otherwise varied in accordance with the usual
methods of pharmaceutical manufacture.
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250 mg. of the active compound per tablet have proved
to be especially suitable in the case of certain of the
urazole derivatives. The urazoles having an anticonvul-
sant action find therapeutic application in the treatment
of convulsions, seizures and other manifestations of genu-
ine, arteriosclerotic, or drug-induced epilepsy.

The muscle relaxant urazoles are of use in the treat-
ment of musculo-skeletal disorders and neurological dis-
eases involving skeletal muscle spasm including rheumatic
disorders, bursitis, strains, sprains, cerebral palsy, multi-
ple sclerosis, and Parkinson’s disease.

The analgesic and anti-inflammatory urazoles are use-
ful in the treatment of rheumatic, arthritic and allied dis~
orders and generalized inflammatory disorders of acute,
subacute, and chronic nature including, for example,
acute rheumatic arthritis, gouty arthritis, rheumatoid
arthritis, muscular rheumatism, osteo-arthritis, bursitis
and neuritis.

The urazoles having a central nervous system stimu-
lating effect are useful in the treatment of a wide variety
of depressed and fatigued states such as those brought
on by illness, drugs, and old age.

The dosage administered varies with the urazole em-
ployed, the respective disease, condition and age of the
patient. In general, a minimum dose of at least about 0.5
mg. to 1.0 mg. per dosage unit is required.

Pharmacological tests with the urazole compounds
according to the present invention produced the follow-
ing results:

The generally low neurotoxicity of the urazole deriva-
tives as determined in pharmacological tests on mice
according to the method of Swinyard et al. is illustrated
by the representative examples in Table II.

TABLE IL—-NEUROTOXICITY OF URAZOLE DERIVATIVES

Compound of Formula I

Oral dose in 1ice for 509
neurotoxie symptoms (mg./kg.)

Above  300- 100~ Below

Ry Rs R; 1,000 1,000 300 100
CGHS CH;s H
Ce¢Hs H CH;
CeHj CIH; CH;
CeH; CH;j CH—CH:—0H
CeHjs CH; n-C3H7
CsHj CoHs H
CsH CoHs CaHjy
Celds n-C3Hy H
CesHs n-C3Hy CH;
CeHs n-CzHy C.Hj;
CeHjy n-C3;H7 CH,—CH,—O0H
CgH5 11-CaH7 n—CaH7
CoHs iso-CaHy
CeHs iso-CsHy CH;—CH;—O0H
CeHs is0-CsH7 n-C;Hy
CeHj CH:—CH=-CH: H
CeHj; CH;—C(CH;3)=CHa: H
CeH; CH(CH;)CH~CH; H
CeH; n-CsHu hs) X
CoHj; is0-CsHix T X
CeH CH(n-CsHr)s H
CeHj CH>—CsHj - X
CsH; CH»~CsHj5 CH;
CsHj; CH:—CeH; CH—CH.0H
CesHjg CH(CsHs)» =
CsHs (cyelo)CoHn g
Cold;5 (eyclo) CeHyy ¢cHds X
CsHs (cyclo)CeHyt G4 X .
CeHp (p CH;—(cyelo)CeHut H .
CsHs (p CH30—(cyelo) CeHut 1 .
CoHs (cyclo)C7H 3 2 X ..
CHj CeI; T
CeHj CeHs C:Hj X -
CsHj; CeHj CH;—CH;—Cl X
CsHs CoHs CH,—CH(OH)—CH.—O0H X
CeH; CsH CH—C¢Hj X
CeHj CsHjs CO:CyHj X
CsHj CeHj CH:;CONH; X

.- Ce¢Hj CO:C:Hj C0:C:H; X

- (cyclo)CsHyy (cyclo) CeHit H X

(cyclo)CgHyy {cyelo)CeHyy 1-C:Hy X

The content of active compounds in such preparations
used in therapy may, of course, vary. It is necessary that
the active compound be present in such an amount that
a suitable dosage per dosage unit will be ensured. Tablets
containing, for instance, between about 10 mg. and 500

70

To indicate the efficacy of the compounds of this in-
vention, Table III provides a comparison of the neuro-
toxicity, potency and protective indices of a few of the
urazole derivatives with corresponding values for the
well-known and clinically useful anticonvulsant, trimeth-

mg. and preferably between about 30 mg. and about 75 adione, when tested in mice against pentamethylene tet-
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razole convulsions according to the method described by
Elizabeth H. Jenney and Carl C. Pfeiffer, mentioned here-
inabove,

22
It is interesting to note that, while the 1-phenyl-2-benzyl
urazole has a sedative effect, the 1-phenyl-2-(2’-phenyl

TABLE Iif
Neuro- Protec-
Compound of Formula I toxicity  Potency tive
-~ - TDgs), (EDso), Index
R1 “Re Rs mg./kg.  mg./kg. (P.L)
Example No.:
17 CyH; H 286 72 4.0
n-CaHy H 176 54 3.2
iso-CsHz H 190 37.5 5.1
(cyclo)C¢Hy H 780 76 10.3
sHs H 300 70 4.3
is0-C3Hy CHz 250 70 3.6
n-CsHy n-C;Hy 750 150 5.0
'_[‘rimefhadmnn e - 890 240 3.7

In addition Table IV lists some examples of other
compounds of this invention that have exhibited useful
anticonvulsant action when tested in mice against penta-
methylene tetrazole convulsions by the same standard
procedures described above. The dose which protects
50% of the animals from convulsion (EDsg) is 500
mg./kg. or less for all of the listed compounds.

ethyl) urazole exerts a stimulating effect upon the central
nervous system.

Other pharmacological properties of the urazole de-
rivatives of this invention are represented by the results

20 of more detailed studies on 1-phenyl-2-cyclohexyl urazole.

Oral administration in mice shows that this material
possesses an extremely low order of toxicity. The very

TABLE IV
Compound of Formula I
Example number Ra R: R;
CHj H
CHy;—CH=CH; H
n-C;Hy H
is0-C4Hy H
CH(CHa) CH:—CH; H
CH(C,H 5)2 H
B vocm,
D, —(cyclo)CeHir
¢ n:CsHy
02H5 CH;3
n-CaHy CH;
0-Cs3Hy CoHs
CT:E—CeHa 8H2=CH2—OH
3
C:H: CH;—CH(OH)—CH:—0H
CoHs 30,CoHy
CeH; CH,—CONH;

A few examples of the variety of compounds of this
invention which exhibit useful anticonvulsant action in
mice when tested against electro-shock by the above
mentioned standard procedures are given in Table V. The
listed compounds all provide protection for at least 50%

of the animals tested at a dose of 500 mg./kg. or less.
TABLE V
Compound of Formula I
Ry Rs Rs
Example number:
39 P CoHj; CHj i}
CsHs C:Hj H
CeHs n-03H1 H
CeHs iso-C3Hy "
CBHﬁ n-C;Hp H
CoHjs is0-C4Hy H
CsHs {cyclo) CsHyy "
CeHs CoHy H
CeHs CoHj CH;
CeHs n-Cs;Hr CH,
CeHs n-CsHy CoHj
CsHs n-C3;Hz n-CsHr
CeHs iso-CyHy CH;

IHustrative of the potent sedative-hypnotic action
possessed by certain of the urazole derivatives are the
results of pharmacological tests measuring the mean
sleeping time of mice administered 300 mg./kg. orally
of the urazole derivative in comparison with the well-
known and highly effective hexobarbital also administered
orally in the same dose as shown in Table VL

TABLE VI
Mean
sleeping
Example time,
No. Drog minutes
44 . 1-phenyl-2-n-amyl urazole._ ... oo 94
15 { thenyl -2-fs0amyl Urazole. oo oo oo omaoas 47
"""" exobarbital e 59

55

60

65

70

high dose required to kill 50% of the animals tested
(LDygy) is 3.1 gm./kg. Thus for therapeutic use in humans
the drug is considered to be essentially non-toxic.

After oral administration of 1-phenyl-2-cyclohexyl
urazole to mice, complete protection against pentamethyl-
ene tetrazole convulsions (85 mg./kg., subcutaneously)
is provided for 50% of the animals tested at a dose of
260 mg./kg. (EDjp).

In rabbits after oral administration of the drug fol-
lowed by 40 mg./kg. of pentamethylene tetrazole, intra-
venously, the EDgo=165 mg./kg. Oral doses of up to
500 mg./kg. of the drug to rabbits produced no observable
symptoms.

After a 21-day subacute toxicity experiment in rats re-
ceiving 2 gm./kg./day of 1-phenyl-2-cyclohexyl urazole,
autopsy of all animals revealed no gross pathologlc
changes. At this very high dose level no obvious signs of
neurotoxicity were noted following drug administration.
There was a slight appetite depressant effect and some
depression of body weights was noted.

Metabolism studies indicate that 1-phenyl-2-cyclohexyl
urazole is completely metabolized in the body, liver deg-
radation being a factor.

Experiments in dogs have also shown that the drug has
no curare-like propertles and is neither cholinergic nor
anticholinergic in action. Rapid intravenous injection into
dogs produces hypotension.

We claim:

1. In a process of producing urazole compounds, the
steps which comprise heating a lower alkyl ester of allo-
phanic acid with a hydrazine compound of the formula

R;—NH—NH—R,
wherein
R, and R; indicate members selected from the group
consisting of hydrogen, alkyl radicals, alkenyl radi-
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cals, said alkyl having 1 to 12 carbon atoms, said
alkenyl having 2 to 5 carbon atoms, cycloalkyl radi-
cals with 5§ to 7 carbon atoms, aryl-lower-alkyl
wherein the aryl has 6 or 12 carbon atoms, phenyl
radical, such alkyl, alkenyl, cycloalkyl, and phenyl
radicals that are substituted by a lower alkyl radicals,
hydroxyl, lower alkoxy, acyloxy, mercapto, nitro,
amino or lower alkyl substituted amino groups, and
halogen, R; and R, together forming a polymethylene
chain, only one of said R; and Ry representing hy-
drogen,

in the presence of an inert organic solvent at a tempera-
ture exceeding 100° C. until evolution of the lower alka-
nol and ammonia split off during the reaction ceases, and
isolating the resulting urazole compound from the reac-
tion mixture.

2. The process according to claim 1 wherein the reac-
tion temperature is between about 100° C. and about
140° C. and the inert organic solvent is a solvent boiling
above 100° C. and being selected from the group con-
sisting of aromatic hydrocarbons, aromatic and aliphatic
ethers, petroleum hvdrocarbons, and aliphatic solvents
containing hydroxyl groups.

3. In a process producing urazole compounds, the steps
which comprise heating a di-lower alkyl ester of imido
dicarboxylic acid with a hydrazine compound of ‘the
formula

R,—NH—NH—R,
wherein

R; and R, indicate members selected from the group

consisting of hydrogen, alkyl radicals, alkenyl radi-
cals, alkenyl radicals, said alkyl having 1 to 12 car-
bon atoms, said alkenyl having 2 to 5 carbon atoms,
cycloalkyl radicals with 5 to 7 carbon atoms, aryl-
lower alkyl wherein the aryl has 6 or 12 carbon
atoms, phenyl radicals, such alkyl, alkenyl, cyclo-
alkyl, aryl-lower-alkyl and phenyl radicals that are
substituted by alkyl radicals, hydroxyl, lower alkoxy,
acyloxy, mercapto, nitro, amino or lower alkyl sub-
stituted amino groups, and halogen, R; and R, to-
gether forming a polymethylene chain, only one of
said R; and R, representing hydrogen,
at a temperature exceeding 100° C. until evolution of the
lower alkanol split off during the reaction ceases, and
isolating the resulting urazole compound from the reac-
tion mixture.

4. The process according to claim 3, wherein the reac-
tion temperature is between about 100° C. and about
140° C. and the reaction is carried out in the presence
of an inert organic solvent boiling above 100° C.

5. The process according to claim 4, wherein the inert
organic solvent is a solvent from the group consisting of
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aromatic hydrocarbons, aromatic and aliphatic ethers,
petroleum hydrocarbons, and aliphatic solvents containing
hydroxyl groups.

6. 1-phenyl-2-cyclohexyl urazole.

7. 1,2-diphenyl urazole.

8. 1-phenyl-2-benzyl urazole.

9. 1-phenyl-2-alkyl-4-hydroxy alkyl urazoles, the alkyl
radicals of said compounds having 1 to 5 carbon atoms.

10. 1-phenyl-2-(2’-phenylethyl) urazole.

11. 1-phenyl-2-(1’-phenylethyl) urazole.

12. 1-phenyl-2-dodecyl urazole.

13. A urazole of the formula

R;—N—C(0)—N(R1)—N(R»)—~C(0)

wherein R; is phenyl, R, is allyl, methallyl or alkyl of
1 to 3 carbon atoms substituted by phenyl, and R; is
hydrogen, and the salts of said urazole compounds with
a base selected from the group consisting of an alkali
metal hydroxide and a pharmaceutically acceptable or-
ganic base.

14. A urazole of the formula of claim 13 wherein R;
is phenyl, R, is methallyl or allyl, and R; is hydrogen.

15. 1 phenyl-2-methallyl urazole.

16. 1-phenyl-2-allyl urazole.

17. 1-p-tolyl-2-methylurazole.

18. 1-p-bromophenyl 2-methylurazole.

19. The process of claim 3 wherein non of R; or R,
is hydrogen.
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