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A NOVEL ARYLPROPIONIC DERIVATIVE, A PROCESS FOR THE
PREPARATION AND THE USE THEREOF AS AN ANALGESIC AGER

TECHNICAL FIELD

This invention relates to a novel arylpropionic
acid salt, specifically the (+)-(S)-2~(3-benzoyl-

phenyl )propionic acid tromethamine salt, of formula

5 (I)'.

HJJ-—-C(CHZOH):,
10
(1)
This invention also relates tO the therapeutical
use of this novel compound.
'y5  TECHNOLOGICAL BACKGROUND
2--(3-Benzoylphenyl)propionic acid, also known as
kretoprofen (II), 1s a known nonsteroidal antiinflamma-
tory drug having a potent analgesic and antipyretic ac-
tion.
20

25 | (11)

while ketoprofen has been marketed as a racemic

mixture of its (+)-(S) and (-)-(R) enantiomers, it has
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heen Observed that its therapeutic action lies princi-
pally in the S enantiomer [Yamaguchi T. et al., Folia
Pharmacol. Japon. 90, 295 (1987)]. Moreover, the (+)-

(S) enantiomer of the ketoprofen has been claimed to be

a2 faster acting and more potent analgesic than the ra-

cemic, administered doses being equal [Sunshine A. et

al., WO 89/04658].

Styructurally ketoprofen, similarly to other aryl-
propionic acids, has a lipophilic aromatic moiety which
is responsible for 1ts poor solubility in water and a
free carboxylic group which has been said to relate to
its ulcerogenic toxicity. These disadvantages can re-
strict its use, the poor solubility making its admini-
stration difficult either orally or Dby other means.

1t has been reported that the dlisadvantages of the
arylpropionic acids may substantially be overcome by
means of salification with basic amino acids, such as
the 1lysine salt with for ibuprofen [Kwan K.Ch. EP
424028] and ketoprofen [Metz G. EP 136470, BE 8_82889];
or metal salts, as it is the case of ketoprofen sodium
or zinc salts [Fujimura H. et al., Oyo Yakuri, 13, 709

(1977) and Buxade A. ES 2016503, reSpectively].

The therapeutlc use of metal salts, such as the
sodium salt, may be restrlcted as an excessa.ve reten- ‘
tion of said metal 1in the organism may be harmful,
especially when the drug is administered fregquently. In
the case of the sodium salt, its high hygroscopicity
can restrict the oral administration in form of tablets
or other solid forms which are stable with time.

The compound of the present invention 1is a novel

"salt of the (+)-(S) enantiomer of ketoprofen for which
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there is no reference in literature. This salt was se-
lected among a series of water soluble (+)—(S)~ketopro~
fen salts, such as the sodium salt, the aluminium salt,
the L-lysine salt and the l1ike. Surprisingly, compound
(I) has a higher and faster solubility in water (>100%
w/v) than any other (+)-(S)-ketoprofen salt. The combi-
nation of said t.wo' characteristics make this salt more
advantageous than any other salt, for example the L-ly-
sine salt is also highly soluble in water, however the
dissolution rate thereof 1s significantly lower. Said
characteristics allow the compound to be administered
intramuscularly or intravenously, Or as highly soluble
tablets having a very fast dissolutioh rate. In addi-

tion to the ease of administration, the compound exhi-

" bits a faster onset of analgesic action, an enhanced

analgesic response and a longer duration than racemic

ketoprofen.

The novel derivative shows a fast and complete ab-

sorption in both animals and humans. The (+)-(S)-keto-

profen tromethamine salt also has a faster action and
enhanced analgesic Tresponse than the racemic ketoprofen

tromethamine salt.

For example, J.n a conventlonal analgesn.a an:.mal

model, the phenylbenzoqulnone writhing test compound

(I) was evidenced to have the same analgesic effective-
ness as a racemic ketoprofen double dose (Table I and
II), the latter being administered intravenously as the

salt and orally as the free acid.

The purification of arylpropionic acid salts with

’amino acid, particularly natural amino acids (L forms).

by means of crystallization 1is known 1O be difficult
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[Bruzzese T. et al. US 427996]. In the case of the (S)-
ketoprofen tromethamine salt, 1ts higher solubility in
ethanol (10 % w/v) compared with e.g. the L-lysine salt
(0.3% w/v), allows an easy crystallization from fnixture
of ethanol and an organic solvent such as ethyl ace-
tate, to obtain the pure salt, completely free from the
acid or tromethamine.

Thanks to what stated above, the (S)-ketoprofen
tromethamine salt surprisingly overcomes the drawbacks
of ketoprofen, both as the free acid and in the up toO
now known salified forms, as well as of (+)-(S)-keto-
profen, as the free acid as well as the salified forms.
In fact, the compounds of the present invention has ad-

vantageous physico-chemical characteristics, such as: a

“very high and extremely fast water solubility at room

temperature, an easy preparation and purification, a
very Jlow hygroscopicity, a physiologically compatible
pH in agqueous solution, a high stability both in ague-
ous solution and 1in the solid state, no thermal

(between 15 and 75°C) or light degradations during a

‘long time. Further advantages of the compound of the

invention, compared with the other derivatives, are

pharmacologlcal propertles such as: lower gastrolesive

effects, lower tOXlCltY and hlgher bloavallablllty, ‘due '

to the high, fast absorption. surprisingly, it has been
observed that (+)-(S)-ketoprofen tromethamine salt 1s
much less gastrolesive in animals than (+)-(8)-
ketoprofen, (-)-(R)-ketoprofen and racemic ketoprofen.
On the other hand, the administration of the
(+)~-(S)-ketoprofen tromethamine salt of the invention

to humans gives raise to higher plasmatic levels of the
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active (+)-(8) enantiomer in a far shorter time than
those obtained either by the administration of (+)~(8)-
ketoprofen 1n form of the free acid or by
administration of a double dose of racemlc ketoprofen
1n ferm of the free acid. Moreover, said favourable
characteristics give the compound of the invention a
higher and faster analgesic actlon and allow its use 1in

patients having gastro-intestinal, hypertension Or car-

‘diac problems, who cannot tolerate sodium administra-

tion.

A1l the characteristic properties of the compound
(I) result 1in the same therapeutic efficacy as an
analgesic while allowing lower doses than those requi-

red for either free or salified racemic ketoprofen and

‘being markedly less gastrolesive than the corresponding

free acid or the racemic ketoprofen.

Likewise said physico-chemical and pharmacokinetic
properties result in compound (I) having a clear thera%
peutic advantage compared with the use of (+)-(S) enan-
tiomer of ketoprofen in free acid form, claimed in the
above mentioned patent [Sunshine A et al. WO 89/04658].

(+)—(S)~2-(3—Benzoylphenyl)prOpionic acid can Dbe

prepared accordlng to the procedures described 1in cur-—

rent llterature, elther by enantio- selectlve synthes:.s

[Fadel A., Synlett. 1, 48 (1992)] or by resolution of
racemic ketoprofen by means of crystallization with
~hiral amines or by enzymatic methods [Nohira H. et al.
EP 423467, Sih C.L. et al., EP 227078 and Carganico G.
et al. Spanish Patents N° 9201189, -9201190 and
9201191].

The process for the preparation compound (1) 1s
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characterized by reacting (+)-(S)-2-(3-benzoyl-

s

phenyl )propionic acid (III)

(III)

10
with tromethamine, HZNC(CHZOH)3, in equimolar amounts.
The reaction éan be . carried out in a solvent or 1in a
‘mixture of polar solvents such as water, methanol,
ethanol, acetonitrile, tetrahydrofuran or acetone. Pre-
15 ferably a mixture of water-methanol or ethancl 1s used.
The reaction temperature may vary between 0°C and the
solvent reflux témperature, preferably between 15 and
40°C for a time between 1 and 24 hours. The purifica-

tion. of the compound is carried out by means of cry-

20 stallization in mixtures of organic solvents, such as

ethanol-ethyl acetate, or ethanol-ethyl ether.

For therapeutic applications the compound is for-

mulated in sultable pharmaceutlcal forms, using the

'conventlonal technology and excipients as described in
25 Remington's Pharmaceutlcal Science Handbook, Mack Pu-
blishing Co. N.Y. USA. Examples of such forms include
tablets, granules, solutions, syrups, injections and
the like containing 1 to 1000 mg. per unit dose. The
following examples show the preparation and the results

30 of the tests for pharmacological activity of the

compound of the present invention.
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EXAMPLE 1

Preparation of the (+)- -2-(3-benzoylphenvl)prépionic
acid tromethamine salt.
A solution of (+)-(S)-2-(3-benzoylphenyl)propionic
5 acid (5.0 g, 19.7 mmol) in ethanol (15 ml) is added
with a solution of tromethamine (2.4 g, 19.7 mmol) in
water (8 ml). The mixture 1s  stirred at room
temperature for 1/2 hour, then evaporated to dryness,
to give a semi-solid resildue, which 1is redissolved 1in
10 ethanol and then evaporated to dryness, to obtain a
loose solid which is crystallized from ethanol-ethyl
acetate, affording 6.8 g (92 %) of the title compound
" as a white crystalline solid, with melting point 104.8-
105.1 * C.
15 [alp?0 = -5.2° (c=1.47, methanol).
IR (KBr): 3060, 1650, 1570, 1400, 1360, 1290, 1020,
720, 650 cm™l. ‘
N.M.R. 1y (300 MHz, CD3OD) 5§ ppm: 1.45 (4, 3H); 3.64
(s, 6H); 3.66 (g, 1H); 7.41-7.80 (m, 9H).
20 Elemental analysis for C,nHogNOg:
Calculated: C, 63.99%; H, 6.71%'; N, 3.73%.

Found . C, 63.60% ; H, 6.40%; N, 3.73%.
EXAMPLE 2
Analgesic activity. Phenylbenz '
25 This standard test, based on the procedure Dby

Siegmund et al. [Proc. 8Soc. EXp. Biol. and Med., 95,
729 (1957)] allows to evaluate the analgesic effect of

compound (I). In this test, Swiss male mice of 20 to 25
g are used, taken in random groups of 6 each. The pro-

30 duct under examination is injected intravenously 1in the

tail side vein. The product 1is administered dissolved
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1in a physiological serum at a concentration suited to
the dose to be administered, the volume thereof "being
10 ml/kg. Immediately after the injection, a 1.03 mM
phenylbenzoguinone solution in 1:20 ethanol:water 1s
administered intraperitoneally, the volume being 10

ml/kg. Against each series of tests, a control group 1s

administered systematically with the vehilicle serum
only. After an 5 min. interval from the introduction of
the stated agent the writhings in the animal are coun-
ted over a 5 minute period. Lack of writhings indilcates

a successful outcome. The extent of analgesic protec-

tion <can Dbe measured in terms of the number of

wrlthlngs compared with the control group. Table 1 be-

low shows the analgesic effect as observed for compound

(1) as well as the analgesic effect of the racemic ke-

toprofen tromethamine salt and of the(-)-(R) enantiomer
by way of comparison. Table 2 shows the results obtai-
ned with compound (I) solubilized in physiological se-
rum as compared to ketoprofen 1in homogeneous suspension
(as a carboxymethylcellulose:tween mixture in a physio-
logical serum) both Dbeing administered orally Dby
esophageal catheter 30 minutes prior to the phenylben-

zoqulnone 1nJect10n

Table 1. Analges:Lc effect. Phenylbenzequinone test
(intravenously)

Dose (mg/kg)al % Inlnbita.on

(R,S)-ketoprofen

tromethamine salt 62.9211.7

(- ) -(R)-ketoprofen
tromethamlne salt

. . - .
-
0
v
'
'
.
.
0
. . . . . - . X

pr geepppv s LS P S R AL I

- T g g - da——ﬁﬁpWﬂOQ‘ ). g maiy
r e



WO 94/11332 2 l i g Q; }__ 03 PCT/EP93/03127
C)

a) Amount of ketoprofen injected 1in each administration

o

of the salt.
Table 2. Analgesic effect. Phenylbenzoquinone test

(orally)
) |  Dose (mg/kg)?. },%.Inhibition i
(R, S)~ketoprofen
10 a) Amount of ketoprofen administered in each admini-

stration of the salt.
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CLAIMS

1. (+)-(S)-2-(3-Benzoylphenyl)propionic acid tro-
methamine salt, substantially free from (-)-(R)
5 enantiomers of 2-(3-benzoylphenyl)propionic acid

tromethamine salts, of formula (I)

10

(1)

2 . A process for the preparation of compound (I)

15 as defined in <c¢laim 1, which process comprises
reacting (+)-(8S)-2-(3-benzoylphenyl)propionic acid
(II1)

20

(I11)

25 with tromethamine, H,NC(CH,OH):, in equimolar amount.
3. A process as claimed 1n claim 2, 1in which the
reaction 1is carried out in a polar solvent or in a
mixture of polar solvents.

4 . A process as claimed in claim 3, 1n which the

30 reaction i1is carried out 1n a mixture of water and

methanol or ethanol.
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5. A process as claimed in claim 2, characterized
in that the reaction 1is carried out at a temperature
between 0°C and the solvent’s reflux temperature,
over a period between 1 and 24 hours.

©. A process as claimed in claim 5, 1in which the
reaction temperature is between 15 and 40°C.

7. A pharmaceutical composition for producing a
rapid and high analgesic response 1n humans,

containing a therapeutically effective amount of the

(+)=(S)-2-(3-benzoylphenyl)propionic acid tro-
methamine salt, substantially free from R
enantiomer, and a non-toxic pharmaceutically

acceptable carrier.
8. The use of compound (I) as defined 1n claim 1,
for the preparation of a medicament for the

treatment of pain and inflammation in humans.
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