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wherein R' and R? represent the same or
different aryl radicals and R® represents a
carboxyalkyl radical of up to 4 carbon atoms,
or a pharmaceutically acceptable salt thereof.
The thiazole derivatives of formula 1 and
their pharmaceutically acceptable salts are
pharmaceutically useful. In pamcular they
inhibit carrageenin-induced. edema in the rat
and. are therefore indicated for use as .anti-
inflammarory agents.
_Details of the pharmacology of such com-
pounds and a method for their preparation
from ketones. and thioamides are reported in.
the Journal of Medicinal Chemistry, 1974,
Vol. 17, No. 11, pages 1177 -to 1181. Two
such compounds are particularly noteworthy
in that they were found to have an activity
greater than phenylbutazone (a commercial
anti-inflammatory agent) and comparable

with indomethacin (another commercial anti- -

inflammatory agent). These two thiazole
derivatives are 4 - (4 - chlorophenyl) - 2-
phenylthiazole - § - acetic acid and 4 - (4-

. chiorophenyl) - 2 - (3 - methylphenyl)-

thiazole - § - acetic acid. They were prepnred

as a pUI’I a]n

“phenyl) - 2 - phenylthiazole - 5 -

) equimbolar
g@ tbxd:enzamule to dun ethylform-

amide as solvent and stirring the solution for
one hour at 70° whereby 4 - (4 - (4 - chloro-
phenyl) - 3 - phenylthiazole - 5 - acetic acxd
is formed in the solution; and

(iv) recovering and purifying the thiazole
by cooling the solution, pouring it into water,

filtering off the solid forming, washing the

solid well with water, drying it and recrystal-
lizing it from benzene to give 4 - (4 - chloro-
acetic acid
as a purified solid.

The literature reference does mot record
the yield for the conversion of 3 - (4 - chloro-
benzoyl)-propmmc acid into its bromo deriva-
tive, but we have found that yields of 889,
are usual. The yield for the.conversion of
this bromo compound into 4 - (4 - chioro-

‘phenyl) - 2 - phenylthxazole ~ 5 - aceric acid

is reported to be 78%, giving an overall yield
of 69%,.

The present invention is based upon the

discovery that advantages can be obtained by

modifying the procedure described above. In
particular we have found that, by maintaining
the 3 - bromo - 3 - (4 - chlorobenzoyl)-

. propionic acid intermediate in solution between
its formation and use, instead of carrying out -
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45 boxymethyl, 1- s for the reaction, for ce,
vol atile sol vent? A %@Q %rd?ca ox&e . R® preferably dimethylformamide. The reaction is advan- 110.
represents carboxymethyl. Symbol Hal repre- _tageously carried out at a temperature within
sents a halogen atom, preferably bromine. the range of 50°C to 70°C.
: By the term “lower” as applied to such’ The invention will be illustrated by the
50 groups as alkyl or alkoxy there is gneant thet following Examples:—
: the group contains up to 6 carbon atoms _
preferably up to. 4 carbon atoms. ’ . I,EXAMPLE L 115
Step (a) of the process of the invention A 10 litre jacketed reaction vessel was '
may be carried out in known manner, e.g. as equipped with stirrer, dropping funnel,
-55.  described above, save that the e-haloketone. thermometer and reflux condenser and was
is tetained in the reaction solvent used rather connected to a water scrubber. The reactor
than separated out as a solid and purified. Was charged with 4.65 litres of merhylene

As solvents for the reaction there may be.

used, for example, diethyl ether, methviene

rﬂ)rq @es chiorophenyl) propionid)ecid, the

chloride, 1.55 kilograms of 3 - (p - chloro-
. benzoyl)propionic acid and 15 millilitres of

120
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- The reaction-is advan- 110 represents carboxynmethyl. Synbol Hal repre-
tageously carried out at a tenperature within sents a hal ogen atom
preferably bromne.” the range of 50[err] to.70[err]. By the term
~"lower" as applied to.such . The invention will be illustrated by the 50
groups as al kyl or al koxy there is neant that follow ng Exanples: the
group contains up to 6 carbon atons, preferably up to.. 4 carbon atons.
EXAMPLE . 1. 115 Step (a) of the process of the invention
A 10 litre jacketed reaction vessel was nay be carried out in known
manner, e.g. as equipped with stirrer, dropping funnel, 55 descri bed
above, save that the-a-hal oke one thernDneter and reflux condenser and was
is retained in the reaction solvent used rather connected to a water
scrubber. The reactor than separated out as a solid and purified. was
charged with 4.65 litres of methylene . 120 As solvents for the reaction
there may be chloride, 1.55 kilogranms of 3 - (p - chloro- used, for
exanpl e, diethyl ether, nethylene benzoyl)proplonlc acid and 15
“mllilitres of 3 : : o 1,574, 583
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hours and  defined bel gws.NEbuRyBl M | R4 WBRQAGHiL O B aﬂﬁi ntdyBsferred to
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1,574,583 4 KETO|AGidDomelting point 160FHR2TM DE
THIAZO_ES(BenzoyI)_ _ Flrl 0 T.- 11T Uor o-
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“Thi oni cot i nami de” 4- Lg Chl or opheny|) - 2- benzoyl ) { pAoPi38E-c
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benzoyl) benzamide (p-fluorophenyl)thiazole-

propionic acid S-acetic acid, melting point

194—-196°C.

The thiazole derivatives having formula [ and their salts are described
and claimed in our Patent No. 1,145,884.

WHAT WE CLAIM IS:— '
1. A process for preparing a thiazole
derivative having the formula

R
T____rpﬁ

N S
~

1
R‘

wherein R' and R* represent the same or

_ which

different aryl radicals and R*® represents a
carboxyalkyl radical of up to 4 carbon atoms,
or a pharmaceutically acceptable salt thereof,

comprises:

(a) halogenating a ketone havmg the

formula

R*COCH;R*

(wherein R? and R?® are as defined above)
in a solvent to form an a-haloketone having
the formula

1)

R*—CO—CH(Hal)—R®

{wherein R? and R® are as defined above
and Hal is a halogen atom);

(b)

maintaining the a-halokerone in solu-
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3-(4-Fluoro- 4-Chlorothio- - 2-(p-Chlorophe:{_yl-)-4-
benzoyl) benzamide (p-fluorophenyl)thiazole-
propionic acid - 5-acetic acid, melting point

1'94'—196°C.

The thiazole deﬂvauves having formula I and their salts are described
and claxmed in our Patent No 1,145,884,

WHAT WE CLAIM IS:~ =
1. A process for preparing a. tluazole
derivative having the formuls

. R R

R wm

wherein R' and R represent the same Or

" different aryl radicals and R? ents a

-~

carboxyalkyl radical of up to 4 carbon atoms, -

or a pharmaceutically acceptable salt thereof,
which comprises:

(a) balogenating a ketone having the
formula . :

R:COCH,R®

'(wherem R? and R® are as defined above)
- in"a solvent to form an a-halokctone having

the formula
R2wCO~CH(Hal)~—R?

(wherein R?* and R?® are ay defined above .

and Hal is a halogen atom); .
(b) maintaining the a-haloketone in solu-

10

15



.iac1 d® benzam de . (2-t hi enyl ) t hi azol e-5-acetic acid, melting }

S areremreny 2= benco roponc - THIAN
(3-pyridyl)thiazol e-5-acetic acid

“mel ting point 238-239[err]. 3-(2-Napthoyl ) 4 Met hoxyt hi o-

2- (p- Met hoxyphenyl ) - 4- propioni ¢ acid benzam de '

(2sgapht hyl') t hi gzol e-5-aceti c. aC| d, maltimsgm nt 160-162[err].

4- (4- Chl oro-

phenyl t hi azol - 5- ylpq fobmeaqngdcfrmmg format:on of the 5. A process as claimpd @piamn b q;(c| d

3-(2- Thenoyl ). . 2-Methylthio- - 2-(2-Met hyl phenyl) - 4- prop| oni ¢ @

mel ting point 143- g %ﬁ nl I&sg‘% t Clanm ll\’ﬁt:h i ahgg clust;'d fof
2-(4- Vet hoxy- 2- matditel @pmﬁm‘igcma “"’g' A2 ik Riatned in solucon between
‘phenyl) - 4- phenyl t hi azol e- 5-acetic acid, rrel txts Gdndind b Goy 1d3BIling off solvent
3-(4- Brono- Thi ober&ﬁﬁm‘}e l?‘z(gg opbﬁies}} gﬂ;ﬂ?msoggn%%‘}lﬂem

phenyl t hi azol e- 5 e RC 1596 | d¥aned 2N O 1C g,gll!d y laimed f 30
mel ti ng potnt 17 ol & :ﬁm(oﬂe Jr_?g,uﬁlaﬂn)'ed a t;:azole4 @h\.h@rlgrﬁﬁegso;ieﬁe?:n :ene:ll:;l;;y c?lxlI:rlgc

2- (p- Chl or ophenykl mpd ine the ofp of an acid may bpeniy ased e solvent for step (a).

. xth f a 7. A process as claimed in any mne
(p- 11 uor ophenyd) CIIEAS é}ff‘% g e ' 6 hesio imeolorae g BC | C

1, hinaz of Gadier i TR RBSINT PO asy
and their salts arendm"sm,uhbptnaﬂ ) P oaylmﬂdnyln 08r ARpadc@nis chimed In CMdim, B Satried \HAT .

VWE CLAIM 1S:-  substituted by one or two substp aWISUWIwP@aP%dW@CGHﬂMPIE 1

represents a g gggiﬂ"qms@ kyt‘{af”‘?&?oéﬁ% ﬁda f h‘?’éi’ﬁ’f‘éa 1o ARkl d Bl

of up to 4:.ca [MEhienfledr| pradyl Wi RO . { NE af Qhodl| d defined in ClaimOf ofl 8 40

ﬁc‘&

phar mac¢euti cal | youdbépf a%b¢re3 saibqn mm;r eof , whi pHarmecauyinailysasesptable salt thereof, when-
10 (a) hal ogenat L él‘f?g g"glﬁg 3 ]"V" P“P;‘a‘;g'sbly 2 process asf"ﬁi‘l"?ﬁﬂl'%ta‘!? |
[err] (whereig ,ﬁrg ,s akithe Ih above) I'n"a solvent to form

an [err]-hal oket ode Aapricey as dlha afx@rdﬁblloa [err] (wher 8 RORTER) | and
Rlerr] are’as defhimsd wfowbereimdlatalbromiseq hal ogen atAsay;fonvherApplfafgerr] and
Rlerr]. represent the same or __ (b) maintaining the [err]-hal okerone in
sol u- 20_ ¢ C L print¥h for Her Majesty’s Stationery Office by the Courier Press, Leamington Spa, 1980.

K Published by the Patent Office, 25 Southampton Buildings, Loondon, WC2A 1AY, from
which copies may be obtained.




5 1,574,583 - _ _

5 tion for the period fromthe formation of the S. A process as clained
in any one of [err]-hal oketone until its use; and Clainms | to
4, wherein the solvents used for (c) using the [err]-hal oketone by reacting
it steps (a) and (c) are different and the [err]- 25 wi'th a thioam de

- having the formul a hal oketone is maintained jn solution between
its formation and wuse by distilling off solvent 5 [err]
used for the hal ogenation and sinultaneous adding of a |less volatile
solvent. (where R err] is as defined above) in a sol vent 6. A process
as clainmed in any one of 30 to forma thiazole and, if desired, a thiazole
Clainms | to 5, wherein nerhylene chloride obtained in the form of an acid
may be is used as solvent for step (a). neutralised with a suitable base
to form a 7. A process as clainmed in any one of 10 pharmaceutically
acceptabl e salt. Clains | to 6, wherein dinethylfornmamde is
2. A process as clained in Claim1, where used as solvent for step (c).
35 Rerr] and R err] are, independently, phenyl; phenyl . 8. A process as

clained in aimi, carried substituted by one or two substituents selected ~

out substantially as described in Exanple I from |ower alkyl,
trifluoromethyl, . |ower or 2 herein. 15 -al koxy, . hal ogen and
fi (1ower)al kyl'ani no7” — —= -9 +Ast-hi-azilg- derivative bavi.pg ibilseskorala »
apht hyr; thienyl or pyridyl and Rlerr] is carb- [ as showdi and defined"
n Gaim 1-or a 40 oxyal kyl ofPAZERTS Z-FafH0N at oms.

pharyaceutically acceptable salt thereof, when- 3. A process as i med
in Caim 1, ever prepar eoBPﬁylFa‘.Ammgéssﬁ‘ggl aimed in any whekeéerdA R err]
i's phen&kﬂmﬁmﬁ%&km&§n4jchlorophenyl one of aims | to 8. 20 and Rerr]
i s carboxynert hyl . ﬁ.s“ﬁ’“ﬂ?‘b"ée@@r%timzuiomgqha';cnl%y one of

G R PORTER 3, Bhéi3MB, fhehQ,,3; , Wherein Hal i's bromhe. Agent
for-the Applicants. I it 8d-degred paanyWtijzeist y' s St ati onery Office by the

Cour i eTHPPASENT bEmpE ngt on Spa, 1980. Published by the Patent Office, 25
Sout-hafigem¥d98ui | di ngs, London, WC2A 1AY, from which copi és may be obt ai ned.
PATENTS ACT 1 949 SPECI FI CATI ON NO 1574583 The fol |l owi ng co%rections wer e
al gowed tinder Section 76 on 2 March 1983: Page 3, |ine 33 “Fcr0456/1

phlinyl oxazol e, read phényl thliazole THE PATENT OFFICE | April 1983 Bas
258456/ 1 [err] :




