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COMPLETE SPECIFICATION

Imidazole Derivatives

~ We, RHONE-POULENC S.A. a French Body
Corporate of 22, Avenue Montaigne, Paris,
France, do hereby deciare the invention for
which we pray that a patent may be granted
to us, and the method by which it is to be
performed, to be particularly described in

- and by the following statement:—

THIS INVENTION relates to imidazole
derivatives, to processes for their preparation
and pharmaceutical preparations - containing

them. It is an improvement in or modifica-
- tion of the invention described and claimed in

the Specification of our Patent No. 836854.
In the Specification of our Patent No.

836,854 there are described and claimed

imidazoles conforming to the general formula:

'HQ—&%_R_
- oN—C—N
Hrox

T

wherein R represents ‘an alkyl group contain-
ing up to 5 carbon atoms, A represents a di-
valent saturated straight or branched chain
aliphatic hydrocarbon group containing 2 to
4 carbon atoms, and X represents a hydrogen
atom or an acyl group, and acid addition
salts thereof, It is stated in the specification

- that the compounds possess chemotherapeutic

properties and are useful in the treatment of
infections due to pathogenic protozoa such as

‘certain species of amoebae or trichomonas.

All the imidazole compounds specifically des-
cribed in the patent specification are of the
type wherein symbol A represents an un-
substituted ethylene or trimethylene chain.

It has now been found after further research
and experimentation that compounds of

[Price 4. 64

formula I in which A represents an ethylene
group substituted by an alkyl group containing
1 to 6 carbon atoms, X represents hydrogen
and R represents a hydrogen atom or an alkyl
group as mentioned above, possess chemo-
therapeutic, in particular amoebicidal and tri-
chomonacidal, properties to about the same

degree of activity .as the corresponding

35

imidazoles of formula T in which the grouping .

~A~~QOX is 2-hydroxyethyl or 3-hydroxy-
propyl.

According to the present invention, there-
fore, there are provided the hitherto unknown
imidazole derivatives of the formula: .

HC—N

A Y
C~Ry
ON=C—'

_ cu_z——?k-m_;
| ‘R,_ )

i
wherein R, represents an alkyl éroup con-
taining -1 to' 6 carbonr atoms and R, repre-

sents a hydrogen atom or an alkyl group con-
taining up ‘to 5 carbon atoms, and acid addi-

tion salts thereof. As the compounds of formula -

II possess an asymmetric carbon atom, they
can exist in three sterioisometric forms, ie.
two optically active forms and a racemic
form. The invention includes within its scope
these three forms of each imidazole derivative.
Preferred compounds are those.in which R,
represents an alkyl (preferably methyl or ethyl)
group and R, represents methyl or ethyl, and
in particular 1 - (2 - hydroxypropyl) - 2 -
methyl - 5 - nitroimidazole and .1 - (2 -
hydroxybutyl) - 2 - methyl - § - nitro-
imidazole, which are outstandmg as tri-

chomomcndcs
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suffering from

trichononi asis the dosage is
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of a
reactive ester, such as a halogen atom or a
sulphuric acid residue, e.g. the methyloxy-
sulphonylozy group, or a sulphonic acid residue,
e.g. the toluene - p - sulphonyloxy group, Y
represents hydrogen or a radical which pro-
tects the hydroxyl group during the reaction

-and is readily replaceable by a hydrogen

atom, for example a _tetrahydropyranyl or
benzyl group, and R, is as hereinbefore de-

" fined) and, where Y is other than a hydrogen

atom, lxberatmg the hydroxyl group by
methods known per se, e.g. by acid hydrolysis
when Y is tetrahydropyranyl or benzyl.
According to a further feature of the in-
vention, the imidazole derivatives of formula

- Tare prepared by a better process which com-

prises reacting a 1,2 - alkyleneoxxde of the
formula:

- CHg CH"'R;

\0/ .
-V
(wherem R, is as herembefore deﬁned) thh
a mtrmmxdazole of formula III in solution
in a liquid medium containing or consisting’
of at least one organic acid which is a solvent
for the nitroimidazole starting material, and
recovering the 1 - (2 - alkyl -~ 2 - hydroxy—
ethyl) - imidazole product of formula II from
the reaction mixture.

The reaction is preferably carried out at
room temperature, viz. within the range of
.20 to 30°C., but temperatures lower or higher
than room temperature, for example 10 to
50°C.,, may be used. The preferred organic.

- solvents are saturated aliphatic carboxylic acids

containing up to 4 carbon atoms; in particular
formic and acetic acids. Mixtures of organic
acid solvents, such as formic acid
with acetic acid, may be employed.
The liquid reaction medium may  consist
solely of the organic acid or acids,
or of the acid or acids diluted with water or

may be converted by methods known per se
into acid addition salts. Thus, the acid addi-
tion salts may be obtained by the action of

“an acid on the imidazole derivative in an

50
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appropriate solvent such as an alcobol, an -

ether, a ketone, or water. The acid addition
salt which is formed is precipitated, if neces-
sary after concentration of its solution, and is
separated by filtration or decantation.

By the term “‘hethods known per se” as
used in this specification and accompanying

claims is meant methods heretofore used or

described- in the chemical literature:

For therapeutic purposes the bases of
formula II are employed as such or in the
form of non-toxic acid addition salis, ie.
salts containing anions which are relatively
innocyous to the animal organism in thera-
peutic doses of the salts (such as hydro-
chlorides and ‘other hydrohalides, phosphates,
mu-ates, sulphates, acetates,
succinates, ‘benzoates, fumarates, maleates,

‘citrates, tartrates, methanesulphonates, ethane-
_disulphonates, methylene ~ bis ~ B - hydroxy -

naphthoates and gentisates) so that the

propionates,

75

80

8

beneficial physiological properties inherent in .

the bases are not vitiated by side-effects
ascibable 1o the anions.
The following Examples 111ustrate the in-

vennon
EXAMPLE I
Propylene oxide (290 g.) is added over a

period of 13 hours to a solution of 2 -

methyl - § - nitroimidazole (127 g.) in 85%
formic acid (1 1) cooled to 13°C. During

the addition the temperature of the reaction -

mixture is kept constant at about 14°C. The
mixture is left overnight at room tempera-
tire, and then formic acid (860 cc.) is dis-
tilled off under reduced pressure (2¢ mm.
Hg). A product crystallises out from the
residue. Water (100 cc.) is then added and
the -crystals filtered off, washed with water

. (200 cc.) and dried until their weight rernains

constant. 2 - Methyl - 5 - nitroimidazole
(755 g.) m.p. 254—256°C,, is thus re-
covered,

9
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nitroi mdazole of the forrmula specified in
claim5 in solution in a liquid medium con-
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.sol uti on in asm )fbruiidBamd (50tcb.¢ mam‘ keepmg the more of the active compounds is, or are, ad- Of
& nicland 2@_Ct§mpgatgg|bg@een 5 and 10°C. The mix- - mixed with at least one inert diluent such as 85
L ture is then left for 16 hours at room tempera- calcium carbonate, wheat or potato starch,

i ture, and afterwards concentrated to drymess alginic acid, sucrose or lactose. The composi-

t under a pressure of about 30 mm. Hg. The tions may also comprise, as is normal practice,

. ' residue is treated with ice-water (5 cc.), = additional substances other than inert diluents,

3 15 ; 25 filtered, washed with water and the insoluble e.g. lubricating agents, such as magnesium 90

material dried. There is thus recovered 2 - stearate, and wetting, sweetening and flavour-

5 methyl - 5 - nitroimidazole (4.95 g.). ing agents. Liquid compositions for oral ad-

4 The filtrate and the washing liquors are ministration include pharmaceutically accept-

: combined, made alkaline to a pH of 8 to 9 able emulsions, solutions, suspensions, syrups

80 30 by addmon of 10N sodium hydroxide (20 and elixirs containing inert diluents commonly 95

: cc.) and left to stand for 16 hours at 0°C. ‘used in the art, such as. water and liquid
: The small amount of precipitate formed is paraffin. Besides inert diluents such composi-

. removed by filtration -and the filtrate extracted tions may also comprise adjuvants, such as
4 with diethyl ether (250 cc.). After drying the wetting and suspending agents, and sweeten-

- 8 /35 ethereal extracts over anhydrous potassium ing, flavouring and preserving agents. The 100

carbonate and concentration to dryness, a compositions according to the invention, for

s brown oil (163 g.) is obtained, oral administration, also include capsules of
3 The oil is redissolved in 2.5N hydrochloric absorbable material such as gelatin containing
. acid (25 cc.), the solution washed with di- one or more of the active substances with or
- 9% 40 ethyl cther, made alkaline to pH 8—9 with without the addition of diluents or exxpxents 105
< : potassium carbonate (5.5 g.), the free base Preparations according to the invention for -
: extracted with diethyl ether (150 cc.), and. parenteral administration include sterile
1 the ethereal solution dried over anhydrous aqueous or non-aqueous solutions, suspensions,

e potassium carbonate and concentrated to dry- or emulsions. Examples of non-aqueous sol-

95 45 ness to yield the purified light-brown oil base vents or suspending media are propylene 110
- (104 g.). glycol, polyethylene glycol, vegetable oils, such
The oily base is dissolved in anhydrous. as olive oil, and injectable organic esters such
diethyl ether (10 cc.) and the hydrochloride as ethyl oleate. These compositions may also

1 ' precipitated in the form of a gum by the addi- contain adjuvants such as preserving, wetting,
PR 50 tion of a 3N solution (10 cc.) of hydrochloric emulsifying and dispersing agents. They may 115
, 100 : acid in anhydrous diethyl ether. The hydro- be sterilised by, for example, filtration through
: . chioride is washed with diethyl cther, dis- a bacteria-retaining’ filter, by incorporation in
1 solved in water (10 cc.) and the picrate of the the compositions of sterilising agents, by
base precipitated in crystalline form by the irradiation, or by heating. They may also be
- '55 addition of a 0.3N aqueous solution of lithium manufactured in the form of sterile solid 120
. 105 i~ picrate (75 cc.). After filtering, washing with compositions, which can be dissolved in sterile
. | water, drying and recrystallisation from - water or some other sterile injectable medium
: ! ethanol, the picrate of 1 - (2 - hydroxybutyl) - immediately before use. :

i i 2 - methyl ~ 5 - pitroimidazole (3.7 g.) is The preparations for local or topical ad- '
3 - 60 obtained as a yellow crystalline powder, m.p. ministration may be in a variety of forms, 125
3 110 © 133—134°C, Most frequently they are formulated as vaginal

The picrate is reconverted to the hydro-
chloride by treatment with 2N hydrochloric
acid (25 cc.) and extracting the liberated

tablets or ovules which may also contain, in
addition to the active ingredient or ingredients,

inert diluents and lubricants identical with

e —————-
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5. Process for the preparation of imdazole
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generally 0.1 to 1 g. of active substance per
day, while for vaginal administration it may
vary from 0.25 to 1 g. per day.

The following Example illustrates pharma-.

ceutical preparatxons according to the inven-
tion,

ExaMPLE III
Tablets having- a unitary composition as
indicated below are formulated by the usual
methods of mixing the
tableting:
1 - (2 - hydroxypropyl) - 2 ~
0:250 g.

methyl - 5 - mtroxmxdazole
wheat starch 0.220 g.
colloidal sitica 0.026 g.
magnesium stearate 0.004 g.

WHAT WE CLAIM IS:~—
- 1. Imidazole derivatives of the general

. formula:

wherein R, represents a hydrogen atom or an
alkyl group containing 1 to 5 carbon atoms,
and R, represents an alkyl group containing
1to 6 carbon atoms, and acid addition salts
thereof.

2. Imidazole derivatives according to claim
1 wherein R, represents an alkyl group, and
R, represents methyl or ethyl,

3 1 - (2 - Hydroxypropyl) - 2 - methyl -
S - nitroimidazole and acid addmon salts
thereof.

" 4,1 - (2 - Hydroxybutyl) - 2 - methyl -
S - nitroimidazole and acid addition salts
thereof.

5. Process for the preparation of imidazole
derivatives as claxmed in claim 1 which com-
prises rcacting- in the absence of a basic con-
densmg agent a nitroimidazole of the formula:

ingredients and

ition salts the*feof
gns according

HiRrefel R H‘al?lefwgd ﬁhclﬁﬂnlt) QWi al
onitolild & SREGidla: I ef er -

Z—CH,—CH-9% ence to
e _{T

(f ktlon sal t there(éf

suffering from tnchomoma\,xs the dosage is

(wherein Z represents the acid residue of a
reactive ester, Y represents a hydrogen atom
or a radical which protects the hydroxyl group
during the reaction, and is readily replaceable
by a hydrogen atom, and R, is as defined in
claim 1) and, where Y is other than a hydro-
gen atom, liberating the hydroxyl group by
methods known per se.

6. Process according to claim 5 wherein
Y represents a tetrahydropyranyl or benzyl
group and the product obtained is subjected
to acid hydrolysis to liberate the hydroxyl
group. -

7. A modification of the process claimed in
claim 5 which comprises reactmg a 1,2 -
alkyleneoxide of the formula:

CHs~CH-R
\20/ !

- (wherein R, is as defined in claim 1) with a

mtroumdazole of the formula specified in
claim 5 in solution in a liquid medium con-

‘taining or consisting of at least one organic

acid which is a solvent for the nitromidazole,
and recovering the 1 - (2 - alkyl - 2 - hydroxy-
ethyl)imidazole product from the reaction
mixture, -

8. Process accordmg to claim 7 whetein
the reaction is effected at a temperature with-
in the range 10 to 50°C.

9. Process according to claim 8 wherein
the temperature is 20° to 30°C. .
© 10. Process according to claim 7 8or9
wherein the nitroimidazole is in solunon in a
saturated aliphatic carboxylic acid, or 'a mix-~
ture of saturated ahphauc carboxyhc acids,
the acid or acids containing up to 4 carbon
atoms.

11. Process according to claim 10 wherein
the aliphatic carboxylic acid is formic acid.

12. Process according to claim 10 wherein
the nitroimidazole is in solution in a mixture
of formic and acetic acids.

13. Process according to any one of claims
7 to 12 wherein the liquid solvent medium for
the nitroimidazole starting matenal mcludcs

‘water.
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proportion such that a suitable dosage shall
be obuained. The dosage depends on the
desired therapeutic effect, on the route of ad-
ministration and on the duration of the treat-
ment. For oral administration to an adult
suffering from trichomoniasis the dosage is
generally 0.1 to 1 g. of active substance per

. day, while for vaginal administration it may
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vary from 0.25 to 1 g. per day.

The following Example illustrates pharma-
ceutical preparations according to the inven-
tion,

Examrere IIX
Tablets having a unitary composition as
indicated below are formulated by the usual
methods ‘of mixing the ingredients
tableting:
1 - (2 - hydroxypropyl) - 2 -

methyl - § - pitroimidazole 0.250 g.
wheat starch 0.220 g.
colloidal silica 0.026 g. .
magnesium stearate 0.004 g.

WHAT WE CLAIM IS:—

1. Imidazole derivatives of.the general
formula: '
HC-—N
C*RZ
ON—C—y
CHz~CH~OH
Ri

wherein R, represents a hydrogen atom or an
alkyl group containing 1 to 5 carbon atoms,
and R, represents an alkyl group containing
1to 6 carbon atoms, and acid addition salts
thereof.

2. Imidazole derivatives according to claim
1 wherein R, represents an alkyl group, and
R, repm&nts methyl or ethyl.

. 1 - (2 - Hydroxypropyl) - 2 - methyl -
5 - nitroimidazole and acid addition salts
thereof.

4. 1 - (2 - Hydroxybutyl) - 2 - methyl -
5 - nitroimidazole and acid addition salts
thereof.

5. Process for the preparation of imidazole
denvanvcs as claimed in claim 1 which com~
prises reacting in the absence of a basic con-
densing agent a nitroimidazole of the formula:

and

(wherein R is as defined in claim 1) with a
compound of the formula:
Z—CH, —(IJH-—OY

R,
(wherein Z represents the acid residue of a
reactive ester, Y represents a hydrogen atom
or a radical which protects the hydroxyl group
during the reaction, and is readily replaceable
by a hydrogen atom, and R, is as defined in
claim 1) and, where Y is other than a hydro-
gen atom, liberating the hydroxyl group by
methods known per se.

6. Process according to claim 5 wherein
Y represents a tetrahydropyranyl or benzyl
group and the product obtained is subjected
to acid hydrolysis to liberate the hydroxyl
group,

7. A modification of the process claimed in
claim 5 which comprises reacting a 1,2 -
alkyleneoxide of the formula:

CHs—CH—~R
\2/ t

(wherein R, is as defined in claim 1) with a
mtroumdazole of the formula specified in
claim 5 in solution in a liquid medium con-
taining or consisting of at least cne organic
acid which is a solvent for the nitromidazole,
and recovering the 1 - (2 - alkyl - 2 - hydroxy-
ethyl)imidazole product from the reaction
mixture,

8. Process according to claim 7 wherein
the reaction is effected at a temperature with-
m the range 10 to 50°C.

9, Process according to claim 8 wherein
the temperature is 20° o 30°C. .

10. Process according to claim 7, 8or9

- wherein the nitroimidazole is in solution in a

saturated aliphatic carboxylic acid, or 2 mix-
ture of saturated aliphatic carboxylic acids,
the acid or acids containing up to 4 carbon
atoms.

11. Process according to claim 10 wherein
the aliphatic carboxylic acid is formic acid.

12. Process according to clalm 10 wherein
the nitroimidazole is in solution in a mixture
of formic and acetic acids.

13, Process according to any one of claims
7 to 12 wherein the liquid solvent medium for
the nitroimidazole starting material includes
water.
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Page 1, read "sterioisoneric" Page 4, |ine
78, for "nitrom dazole," read
A AHF-S-ta et el R A O -CE
2nd COcfober 1967 9 a.
;
’ . f -
—_— ) i - 1,079,271 5
—i — _.
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