;] ~e3ez7.z4| 46T. *2(1'6 APR 2003 wo ooi a6~7s PCT/ EP99/ p7887 1 PROCESS FOR
' THE PREPARATI ON OF ALPHA- ARYLALKANO C ACI DS The present invepgiﬂﬂ?@ﬁbates
to a process for the preparation of nmetes or pares-substitute
a-aryl al kanoi c acids. Mdre particularly, the invention relates to a process
for the pr¥Sf%261%n of conpounds of fornmula (1) R c h- COOR RCHERIPY7887
wherein: R is hydrogen, Cl1-C6 alkyl; Rl is hydrogen, straight or 15
branched C1-C6 al kyl, phenyl, p-nitrophenyl, a cation of an alkali or
al kaline-earth petal cation qr of a p aceut i cal a¢cc b ni um
salt: Ais C—cRAERSF EQR THE EREFARMS s ,gp-gjﬁ9§3 K0T
4pyri docar bogykpsaryl optionally substituted with one or 20 nore al kyl,
hydr oxy, am no, cyano, vitro, alkoxy, haloal kyl, hal oal koxy; A is at the
nmetes or pares positions; starting from conpounds of formula (I1) Rz. "
~o~ P ' " 00/26176.5.10 15.20 25.16 AP_R 20 P99/ 07887 2
(11) in which P i\Ag“%tPEFaﬁPtorm%reﬁgé%dr&i?%ésaFEy%, %A:%%SE %‘%\igg%phenyl .
Different stpatpgrgsiane ot Reeselr usek fabdramvtiady therphenrbheidydr oxyl
of aryl al kanoi ¢ _acids derivatives, based on the derivatization and
subsequent efFfhfRati on of the derivative by reduction, but in nost cases
such procedures syffer from dngswpacksysuch; ag.dyigly cosdfeagents of |ack
of selectivity. British Patent 202397 %Cﬁinoin , discloses the use of
vari ous sder i yattees HOrt hiee phveemd ¥zt dnrdrak ydompouek sao fpfemyiudri id¢ar bonyl ,
1- phenyl -5-tetrazol yl, 2benzoxazolyl, -S020Me, and the reduction of the
derivative with hydrogen on Pd/ C catal yst. 11)98/08632 application, in the
u

Applicant's name, discloses the use of perf]uoroal kanesul fonates, in
particular trifluoronesylate, followed by reduction with formc acid and
.triethylamne in the presence of paIIadiun1@§glggébg tri phenyl phosphi ne
conplex. It has now been found a ppretCe of t he preparation of
gornrespondi ng a- hydroxyl at ed

s and keeping intact any reducible
et on the side chairs of the

derivagpves, using inexpensive reg
groups, such as esters or ketones,
starting nol ecul es.

(1)
wherein:
R is hydrogen, C;-Cg; alkyl; R; is hydrogen, straight or
15 branched C,-Cg alkyl, phenyl, p-nitrophenyl, a cation of
an alkali or alkaline-earth metal cation or of a
pharmaceutically acceptable ammonium salt; A is C;-C4
alkyl, aryl, aryloxy, arylcarbonyl, 2-, 3- or 4-

pyridocarbonyl, aryl optionally substituted with one or

20 more alkyl, hydroxy, amino, cyano, nitro, alkoxy,
haloalkyl, haloalkoxy; A is at the meta or para
positions;

starting from compounds of formula (II)

R
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According to the process of the invention, the 30 conpounds q BfCAg; ngdgs: (1)
are prepared through the follow ng steps: a) transformation o rﬁ:) ds of
formula (11) into conpounds of formula (111): 18 APR 2003 WO 00126176 3 R

PCT/ EP99/ 0 (@8 do/sdi7EOOP A ~R a O-~N~Rb S (I 11) wherein Ra and,RhppdoR @7-06
al kyl, preferably nmethyl; 10 b) thernmal rearrangenent o, corrpoun_c? Z 1) to

give (11lb) RCOOP cH~Ra 15 ANS ~~ ~Rb O(lIlIb) 20 c) catalytic
hydrogenation of (lIlb) to give (Illc) B CH-. A COOP 25 (Illc) d)
transformation o~ (lllc) into (1). 30 The ??gpounds of formula (I1) can be
prepared as described in WO 98/ 05023. Bl’lé , Starting fromaryl ol efins of
formula (1'V) in16hAFPR 20@38 woradfasi éx dranehed RGEFOLERAN/8&henyl,

p-nitrophenyl.
Different strategies are at present used for
S removing the phenolic hydroxyl of arylalkanocic acids
derivatives, bassd on the derivatization and subsequent
elimination of the derivative by reduction, but in most
cases such procedures suffer from drawbacks such as
high-cost reagents or lack of selectivity.

10 British Patent 2025397 (Chinoin), discloses the use
of various derivatives of the phenolic hydroxyl, such as
phenylaminocarbonyl, l-phenyl-5-tetrazolyl, 2-
benzoxazolyl, -S0,0Me, and the reduction of the
derivative with hydrogen on Pd/C catalyst.

15 WO 98/05632 application, in the Applicant's name,
discloses the use of perfluoroalkanesulfonates, in
particular trifluoromesylate, followed by reduction with
formic acid and triethylamine in the presence of
palladium acetate / triphenylphosphine complex.

20 It has now been found a process for the preparation
of arylpropionic acids starting from the corresponding
¢-hydroxylated derivatives, using inexpensive reagents
and keeping intact any reducible groups, such as esters
or ketones, present on the side chains of the starting

25 molecules.

According to the process of the invention, the
compounds of formula (I) are prepared through the
following steps:

a) transformation of compounds of formula (II) into

30 compounds of formula (III):



(I'V) wherein A and P have the sane neani ngs as defined above, %££E§b@hfisen
rearrangenent, conpound (V) is obtained R15 A OH (V) 20 whicﬂ

subsequent |y subjected to oxidative cleavage, for exanple by ozonolysis or
Wi th potasgs) manganate i n phase transfer conditions, t i i.hg the
corresponzfég&%ﬁﬁéoxylic acid product. The latter can be trgﬁﬁ¢g¥ﬁtghinto
conpound (Il) by esterification 25 with a suitable alcohol. Step a) can be
carried out in two ways. In the first case, conpound of formula (Il) is
reacted with Ra S 30 Rb C1 i ' 18 APR 2003 WD 00/ 26176 5 PCT/ EP99/ 07887
wherein Ra and Rb are as defined abo®Re, in the presence of an inorganic
base such as an al kali or alkaline-efrth carbonate, or an organic one, such
as triethylam ne or pyridine. 5 Alternatively, conpound of formula (I1) is
reacted first with thiophosg g~ Cl dspg 0 obtain conpound (llla) R
15/ CHCOOP ACL O~~ S whi ch is subsequently reacted with
HNRaRb i n which Ra ang s |defi ned above. 25 The conversion of the
phenol gin O aryl di al kyl t hilgc te by reaction ¥¥11R RaNCSCl, and the
subsequent thermal rearrang ep_b) of thegT-ar
di al kyl t hi ocarbamate to give conmpound (I : aré\a€§§ribed i n Newran and
Karnes) "The conversion of 30 phenols", J.IIOrg. Chemstry, Vol. 31, 1966,
3980-3982. On the ocher hand, as for the p¥eparation of the

Qaryl -di al kyl t hi ocarbamate by reacting therphenol wth

wherein Ry and Ry are C,-Cg alkyl, preferably methyl;

10 b) thermal rearrangement of compound (III) to give
(ITIb)
R coop
CH
15 A R

. sﬂ(‘\%
(o)

(IIIb)
20 c) catalytic hydrogenation of (IIIb) to give (IIIc)
|
CHE~_
™ coop
A
25
(ILIc)
d) transformation of (IiIc) into (I).
30 The compounds of formula (II) can be prepared as

described in WO 98/05823. Briefly, starting from

arylolefins of formula (IV)



16 AP R 2003 WO 00126176 6 PCT/ EP99/ 07887 thi ophosgene and subsequently the
resulting product with ami ne RaRbNH, the method reported in ChS8. ch? WBem ,
38, 2042-52 (1960) can be followed. In step c), the cataly~ic hydrogenatl on
of b5- aryl5g ¥Ith| oearbamate (l11b) to give (lllc) can be carried out
with Ni-Rang? YW&S8t al yst. Conpound (111¢c) is easily convert 8§TES VP87

t hrough conventional procedures for the hydrolysis of the ester group and
optional subsequent reesterification or,10 salification of the carboxylic
croup. The process of the invention proved to be parti cularly advantageous
when grou.:p Ain Ceneral formula (1) is an optionally substituted aroyl
group, in that the carbonyl function is presegved during the 15 reduction
of the thiocarbanoyl derivative. For exanple, \when A is benzoyl, no

reducti on of the ketone under the used experingntal conditions is observed..
Furthernore, as already nentioned, the invention is based on
the use of | ow cost reagents, provi 20 yi elds, requires no
purificdions of the internedi ates s| a | ow envi ronnent al i npact. The .
followi ng a exanples -llustrate the T o pgreater detail. Exanple 1
25 preparation of 2-(3'-benzovl-2'-hydroxvphenvl)propionic acid nethyl

ester (2) A solution of 2-(3'-benzoyl-2'-acetoxyphenyl)propionic acid (1)
(6.2 g) in nmethanol (35 m) was added caith concentrated H2SO~ (0.3 m).
The m xture was 30 stirred at roomtenper&IWre for 15 hours until

di sappear anc ; of e reactl n i_nt er nedi.at es. ~..._Sol.vent was
evapor at ed oglfn(eur?d'er%vacémra 35T 1S SSTguIeEnitg s aApR 210(51% 5&32@176

PCT/ EPQYY 078&% Tlsdasedi sekretdgemetthybomngetad (B0 s dbwdaithashed wit h
water. The organic |ayer was treated with a NaOH solution (100 m), and the
basi ¢ phase was acidified with 4N HC1 and extracted ~~~ith ethyl acetate (2
Xx 25 S m). The collected organic | ayers were mashed with brine, dried over
Na2SOa and evaporated under vacuum The crudei_,r product (a.3 g) was dissol ved
in isopropyl ether (S m) and the slightly yellow precipitate was filtered.
n- Hexane (25 m) was added to the residue and 10 the m xture was stirred
overnight. After filtration, 3.2 g @ wer e ebtai ned (0.11 nol; 70%
yield stsarting from4) as G whi : (rmelting point 108-111C). TLC
(CH2C12/ MeCH 9:1 Rf = 0.9S) El enent d i
C71.81, 15 H5.67. Found: C71.16, T 63. & NVMR (CDC13) d 8.a (s, OH,
1H); 7.85-7.3 (m 7H); 7.0 (d) 1H J =7 Hz) ; 3 .95 (q, 1H, 8 Hz) ; 3 .8
(s, 3H ; 1.6 (d, 3H, J =8 Hz) . 20 Exanple 2 Preparation of

2-13' -benzovl - 2' - O-di met hvl t hi ocar banovl bhenvl) - nrooi oni c acid nethyl ester
(3) Asolution of (2) (3.2 g, 0.011 nol) tl acetone (25 nm) was added with
pot assi um car bonate (1.65 g, 0.012 25 nol )( dnd the mxture was stirred at
room t exper atwyieHf Orcan be subsequently subjected to oxidative

=

cleavage, for example by ozonolysis or with potassium
permanganate in phase transfer conditions, thus yielding
the corresponding carboxylic acid product. The latter
can be transformed into compound (II) by esterification
25 with a suitable alcohol.
Step a) can be carried out in two ways.
In the first case, compound of formula (II) 1is

reacted with
Ry S

30 | \N_//
N

Ry Cl



15 mn. A soluti-on of N, Ndinetilcarbamoyl chloride (1.51 g, 0.012 nol) in
acetone (5 m) was added drop by drop to the refluxed nixture fibB APR@I)s.
After cooling at roomtenperature, the precipitated inorganic salts 30 were
filtered off and the sol vent was evaporated under vacuum The residue was
di ssol ved VYR W26 acetate (25 , m) and washed with water FPSTEPIYORE) and
brine (2 x 10 16 APR 2003 wo oo/ zsi7s PCT/EP99/07887 8 m ). The organic
phase was dried over Na2SO~ and evaporated under vacuum to obtain 3.45 g
of (3) as a dark oil sufficiently pure®o be used in the subsequent step. 5
TLC (n- hexandyeEedic B, BndfR; Q| eathred yabhout ysiis §hlec Brgsed.ceor

C20H22T10~S .. C-64. 4 H.5. 95, N 3.76, S-8.6 EFound: _G64..17, H5.92,
D1-3.82, S 5%G&N 1’#‘%\5@%&0%?.?)8 §Urgss7 28 Apka ﬁ);"’?.ag-k%&]‘“‘(eme%%‘; 7.2 10
(d, 1H J - caldtnare3d .09 £Ml, otbandc- oBehiz)suct3 as 7tksecBylimind o8 (s, 3H)
; 3.4 (s, 3H 1.6 (d, 3:-1, J =8 Hz) . Exanple 3 Preparation of

2- (3' - benzoHYZAAigeyi et hvl t hi ocar banovl nhenvl ) or oni oni ¢ acid methyl ester
(4) 15 Conpound - 4 5 t i k ;at = 0C
(terrpersature of gpﬁé%u(aéiivgll?"bgt%ﬁ\})o\fﬂgﬁ gﬁﬁo‘ﬁ%&dt}n&geﬁgii r’rgi r;:-gg.ac,&%%ler

cool i ng at ricomd enpey ahivehasdesgaporati on under vacuum 3.45 g of (4)
were obtained (0.004 nol) sufficiently pure to be used without 20 further
purifications. TLC (n-hexane/ethyl acetate 8:2 Rf = 0.2). Elenmentary

anal ysis cal cul ated for C20H22N04S . C-68.49, H5.95 N 3.76, S 8.61.

Found: C-64.17, H5.92, N3.82, S-8.60. 1H NbtR (CDC13) d 7.9-7.8 (m
3H); 7.7-7.3 (m 5H); 4.4 (q) 181"JT - 8 Hz) T—%1.65 (s, 3H) ; 3.2-2.9 (d
br oad, O6I—|) ;1.6 (d, 3H, J = 8 Hz) . Exanple a Preparation of

2-13' -'benzovl ~henvl ) -orooi onic acid 30 nethyl ester (5) Acetone (50 nl) was
added to N -tRargyt {iv)Womboundwdttéra)20 nl) and the water/acetone m xture
was renoved. WD 00/ 261 76 ~1 6 APR 2003 PCT/ EP99/07887 9 The treatnent was
repeated 3 tines. Subsequenti.y the catal yst was suspended in acetone (30
m) and refluxed 5 10 15

R
15 l
/CH-——COOP
A
~ O——\<Cl
S
20
(Illa)
which is subseqguently reacted with HNR Ry in which R,
and R, are as defined above.

25 The conversion of the phenol in O-aryl-
dialkylthiocarbamate by reaction with Rp,R NCSC1, and the
subsequent thermal rearrangement (step b) of the O-aryl
dialkylthiocarbamate to give compound (IIIb), are
described in Newman and Karnes, "The conversion of

30 phenols", J. Org. Chemistry, Vol. 31, 1966, 3980-3982.

On the other hand, as for the preparation of the O-

aryl-dialkylthiocarbamate by reacting the phenol with



20 2S 30 for 30.hours. A solution of (4) (3.45 g) in acetone (~ m) was
added drop by drop and the mixture was refluxed overnight. Aftey6P® R08Y at
roomtenperature, the catalyst was filtered off and washed with acetone (10

m). The filtrate was evaporated under vacuum to obtain. 2. f as a
slightly br\%\%ﬂoégﬂ(’ TLC (n-hexane/ethyl acetate 9:1 Rf - O. 7¢C%E§ﬁ%§ﬁé7ry
anal ysis calculated for Cl~:-i1603 . C 76.10, H 6.01. Found: C 7S.99,
H6.03. 1IHNWRR (CDC13 ) d 7. 9 -7 . ~¢gm 8H) ; 3. 8 (g, 1 H J =8 Hz) ;

3.6S (s, 3H);.,L 6 .(d, 3H = I r rati fame s

2-(3" - benzovl%leor?v sﬁ'eonﬁ oa‘r%xlac sglgllg%&lf‘gégggl gplgo%e%%%(:g)%g?%r%d&c“0.‘\’665‘ nol )
in nmethyl al coticle (RRJND, vt asidetbdv dpditddaGh (¢8nS ml.) Card.thasni xture
was | eft under stirring for 8 hours at roomtenperature. After evaporating
the sol vent, 34 13%i dPéWMasali Pat eal WPv#wat er and 5% nonobasi ¢ sodi um

phosphat e was add@ghdéﬁﬁabM)dr@@éteaégﬁégj5tHgQrE@eﬁgL§%h R tQ 53+,1The

aqueous | ayer was en extracted wth thyl acetadte (2 x 100 m)~. The
col | ect ed or ghirelky lettircaeirdawece dr(ilédbovertoNazBOee andIévapor aked berder

vacuum then ca(rj%/s,t%l i zed f ro%a begzene/%et[pl eum ether 6:20 m xture to
obtain 2.05 FIFAI) T 66GSE NorRayfd) 3590y 2a%Sh white solid (nelting

poi nt 92-92C) fol |@wdrhrd Yat@ld)i zad | s i ThE G4 GG 84EHBBH (35 ShrBgh 0. 2
1 6 APR 2003 WD 00/ 26176 PCT/ EP99/07887 10 El ementary anal ysis cal cul at ed
for Cl6H1403 conyers: By HmEBRdurggndorC- 78 1oydrpbysss oA NOR E©EBEF3) d

7.91-7.75 (d, 7.75 7.51 2H) 70 BQ 7. 35 (L4} carBon 85 A 1H,
J =10 H) TH.%% (8?53H,0%}1(§R%6 mﬁu.&eq“fsr% AP%%S% WO 00126176 °
PCTI EP9XY 0788%= 11ilf A iM® bf Ahpr oeebsxybictheoppeparati on of meta or

N asubstituted a-grylalkanolc agds gf, formla (L) BR&s ¢8998 A 10
particularly advantageous when group A in ceneral
formula (I) is an optionally substituted aroyl group, in
that the carbonyl function is preserved during the

15 reduction of the thiocarbamoyl dsrivative. For example,
when A is benzoyl, no reduction of the ketone under the
used experimental conditions is observed. Furthermore,
as already mentioned, the process of the invention is
based on the use of low cost reagents, provides good

20 vields, requires no purifications of the intermediates
and has a low environmental impact.

The followirg examples :illustrate the invention in
greater detail.
Example 1

25 Preparation of 2-(3'-benzovl-2'-hydroxvyohenvl) -

propionic acid methvl ester (2)

2 solution of 2-(3'-benzoyl-2'-acetoxyphenyl)pro-

pionic acid (1) (6.2 g) in methanol (35 ml) was added
with concentrated H,SO, (.3 ml). The mixture was
30 stirred at room temperature for 15 hours until

disappearance (1) and of the reaction intermediates. The

solvent was evaporated off under vacuum and the residue



wherein: R is hydrogen, CzZ-C6 al kyl; P~ is hydrogen, straight or hranched
Cl-Co al kyl) phenyl, p-nitrophenyl, a cation of an al kali or al katénl%aez[iﬁh
netal cation or. of a 15 pharnmaceutically acceptabl e amoni um sal

Cl-Cd al kyl, aryl oxy, arylcarbonyl, 2-, 3- ~or, pyridpgafbeyiyks; aryl
optionally gugsg Put ed with one or nore al kyl, h.VC.="0Xy, ampno c7yano

nitro, al koxy, hal oal kyl, hal oal koxy; Ais at the neta or para 2~0
positions; which process conprises the#ollow ng steps: a) transfor rrat i on

of conpound Q(%QD 0 ) |

strai ght or%ﬁréanégggy%@ié C%}lal kgﬁl phen A(3F()gr nnlllﬁr oé%aehny:a%h% Q%I‘:‘"% SHEET
QL8 APR WO OQdt26476 T2e i Mngcmmcpou}rﬂi&mf vaw mekcaatkebl ) wRtGH @OONapD& ~a O~
~~~Rb S 10 (I ‘% PGWI~P88/O7 87 wh gggare C -C6 ai .y 25
.b) thermal reArtEHR fm]carrpéﬂﬁdf( 3 Fgafbc SELIYRS R 3@9 20 A
~Ra ,. S. ‘WftkN”RNb #2125a | ek rek-ceat ajity ceamr ogeBatkan @z &l lhlsh) to

give (I I lc) Rc~ ~ coon 30 (Ilzc) AVMENDED SHEET
ml). The collected organic layers were washed with

brine, dried over Nazso4 and evaporated under vacuum.
The crude product (4.3 g) was dissolved in isopropyl
ether (5 ml) and the slightly yellow precipitate was
filtered. n-Hexane (25 ml) was added to the residue and
10 the mixture was stirred overnight. After filtration, 3.2
g of (2) were obtained (0.11 mol; 70% yield starting
from 4) as & whitish solid (melting point 108-111°C).
TLC (CH2C12/MeOH 9:1 Rf = 0.45)
Elementary analysis calculated for Cy4H;g05 : C-71.81,
15 H-5.67.
Found: C-71.16, H-5.63.
lH-NMR (CDCly) d 8.4 (s, OH, 1H); 7.85-7.3 (m, 7H); 7.0
(d, 1H, J = 7 Hz); 3.95 (g, 1H, 8 Ez); 3.8 (s, 3H); 1.6
(d, 3H, J = 8§ Hz).
20 Example 2

Prevaration of 2-(3'-benzovl-2'-0-dimethvlthiocar-

bamovlphenvl) -provionic acid methvl ester (3)

A solution of (2) (3.2 g, 0.011 mol) in acetone (25

ml) was added with potassium carbonate (1.65 g, 0.012

25 mol) and the mixture was stirred at room temperature for
15 min. A solution of N,N-dimetilcarbamoyl chloride

(1.51 g, 0.012 mol) in acetone (5 ml) was added drop by

drop to the refluxed mixture for 2 hours. After cooling

at room temperature, the precipitated inorganic salts

30 were filtered off and the solvent was evaporated under
vacuum. The residue was dissolved in ethyl acetate (25

ml) and washed with water (2 x 10 ml) and brine (2 x 10



| 16 APR ?~y3~ WD 00/26176 13 PCTI EP99/07887 d) transformation of (I

into (1) . 2.

A process according to claim1, in which the tranbBohff

of step a) is carried out by reaction. of the conmpound (Il1) with 5 Ra

----J C1 10, ?ﬂﬁhg 3 Ra and Rb are as defined in claim1, in fﬁﬁfp&ﬁ

an organic 0O
sai d organic

anic base. 3. A process as clainmed in cla
base is selected fromtriethylamne and 15 pyridi ne, and

i norgani c base is selected fromal kali @r alkaline-earth carbonates.

process as cI

carried out by rea

é#n claiml, in,which the tran fornatlo %Ostepng)

B%n o did SC1 1 )74 t FEeA opﬁ Eene 20°s ct

(o}

Q&Bn
S N
ce of

|ch
sai d

a. A
is
~Cl 25

and subsequendvdgsedd @hddhevaesuh}i B PHRAUG W49 FINBZRD)3 whggebn Ra
and Rb are as defined in claiml1l. 5. A process as clained in claiml,
whi ch the hydidgenat} opubficienyly) PEreareikel vaedwifhtRe- RARSEIUSNEA

process accor
of formula (I
i nternedf at e

10

15

20

25

30

a9, to any one of the above clains, 30 in which the gro
I'S” met a- benzoyl and R is nethyl. 7. As a reaction

, TLhe(rcanpainsy EcOQE6 sARPR 2H43 W90l 26176 14 R CH COOP 5

Elementary analysis calculated for C,gH,,NO,S : C-64.49,
E-5.95, N-3.76, S-8.61.
Found: C-64.17, H-5.92, N-3.82, S$-8.60.
lH-NMR (CDCl3) d 7.95-7.8 (m, 4H); 7.6-7.4 (m, 3H); 7.2
(d, 1H, J = 7 Hz); 3.9 (g, 1H, J = 8 Hz); 3.7 (s, 3E);
3.6 (s, 3H); 3.4 (s, 3H) 1.6 (d, 3H, J = 8 Hz).

Example 3

Prevaration of 2-(3'-benzovl-2'-S-dimethvlthiocar-

bamovlphenvl)pronionic acid methvl estexr (4)

Compound (3) (3.45 g) was heated in a flask at T =
210°C (temperature of the outer oil bath) for 2 hours
under stirring. After cooling at room temperature and
evaporation under wvacuum, 3.45 g of (4) were obtaired
(0.0054 mol) sufficiently pure to be used without
further purifications.

TLC (n-hexane/ethyl acetate 8:2 Rf = 0.2).
Elementary analysis calculated for C,yqH,,NO,S : C
H-5.95, N-3.76, S-8.61.

1
[6)Y
f1=3
129
0

Found: C-64.17, H-5.92, N-3.82, S-8.60.
'H-NMR (CDCly) d 7.9-7.8 (m, 3H); 7.7-7.3 (m, 5H); 4.4
(q, 1H, J = 8 Hz); 3.65 (s, 3H); 3.2-2.9 (d broad, 6H);
1.6 (d, 3H, J = 8 Hz).

Example 4

Preparation of 2-(3'-benzovlohenvl)-poropionic acid

methvl ester (5)

Acetone (50 ml) was added to Ni-Raney (50% in

water, 20 ml) and the water/acetone mixture was removed.

in

up A



A-~a O~ ~ NRb S 10 (Ill) PCT/EP99/07887 wherein: R is hydrogen, Cl-C6
alkyl; Ais a C--C~ alkyl, aryl, aryloxy, aryl optionally substituted c~ith
one or nore al kyl, hydroxy, am no, cyano, vitro, alkoxy) hal'q# lkpR,20d5

hal oal kox;w0 "B)ﬁé‘ﬂ?t the nesa or para positions; P is strai g€¢w8g99%@nched

Cl- C6 al kyl', p-ni trophenyl; Ra and Rbare Cl-C6 al k

reaction |nterrred|ate t he corrpound 20 RCOOP CHRa Ar ~ . , N\R. 25 .
~< b O(lIllb) wherein A, R P, Raand areasdefinedinclalm7.

.AS. AU3Y . AL A A A A E A2. A . As%). A. AY. 3H Ty,

b; HK
=Vbdgj m{ vql gbfx] ERFRETRY c&Peal Eﬁﬁac%ﬁ‘@afca‘}%%%%a] |C_S(a‘t‘] CEPEEEAYcab 8] ca] ca] ¢
a] ca] ca] ca] eakealerl GalL Al sl cal caleadapsk33&maKNesd wakgblixtea] cal caj

ca] cal] ca] ca] ca] ca{_lca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca
] ca] ca] cal é&]‘-‘cém ours.

JJT| vyl gb P

2 alleal b cal oM SRl ?%"E?%S?%S?#V?A bR aRL Aol gel ol oS
] ]ca] ]c“a]I c?] edbed] caizf@]@caiycglqga/ipcalami cadrea] Cra:l:etalm] cad€a) eafrakea] cajcajc
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H-6.01.
Found: C-75.99, H-6.03.
lH-NMR (CDCly) d 7.9-7.4 (m, 8H); 3.8 (g, 1H, J = 8 Hz);
15  3.65 (s, 3H); 1.6 (d, 3H, J = 8 Hz)
Example 5

Preparation of 2-{(3'-benzovliphenvl)propionic acid

16)
The solution of (5) (2.4 g, 0.009 wol) in methyl
20 alcohol (25 ml) was added with 1IN NaOH (13.5 ml) and the
mixture was leftr under stirring for 8 hours at room
ﬁemperature. After evaporating the solvent, the residue
was diluted with water and 5% monobasic sodium phosphate
was added drop by drop to the mixture to adjust pH to 5.
25 The aqueous layer was then extracted with methyl acetate
(2 x 100 ml). The collected organic extracts were dried
over Na, S0, and evaporated undexr vacuum, then
crystallized from a benzene/petroleum ether €:20 mixture
to obtain 2.05 g of (86) (0.0oél mol; vield 90%) as a
30 white solid {(melting point 92-92°C) following
crystallization.

TLC (CHC13/CH3OH 95:5) REf = 0.2
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‘H-NMR (CDCly) d 7.91-7.75 (d, 3H), 7.74-7.51 (m, 2H),

5 7.50-7.35 (m, 4H), 3.85 (g, 1H, J = 10 Hz), 1.58 (d, 3m,
J = 10 Hz).
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CLAIMS

1. A process for the preparation of meta or para-

substituted ¢-arylalkanoic acids of formula (I):

R
5 |
CE-——COORl
A ___42 )
10 (I)
wherein:
R is hydrogen, C;-Cg alkyl; R, is hydrogen, straight or
branched C;~C, alkyl, phenyl, p-nitrophenyl, a cation of
an alkali or alkaline-earth metal cation or. of a
1s pharmaceutically acceptable ammonium salt; A is Cy-Cq
alkyl, aryl, aryloxy, arylcarbonyl, 2-, 3- 'or, 4-
pyridocarbonyl, aryl optionally substituted with one or
more alkyl, hydroxy, amino, cyano, nitro, alkoxy,
haloalkyl, halocalkoxy; A is at the meta oxr para
20 positions;
which process comprises the following steps:
_ a) transformation of compounds of formula (II)
R
25 l
/\/ CE —.coor
A \O)\
oH
30 (I1)

in which P is straight or branched C,-Cg alkyl, phenyl,
p-nitrophenyl,
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(III)
wherein
R, and Ry, are C,-Cg alkyl.
15 b) thermal rearrangement of compound (III) to give
{IIIb)
%\\ /EOOP
CH
20 A /Ra
N\\\
~ S \ .
"T“Qg: Ry,
(0}
2S5 (IIIb)
c) catalytic hydrogenation of (IIIb) to give (IIIc)
[
cH
Q ™ coor
A —
30
(IIIc)
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wherein R, and R, are as defined in claim 1, in the
presence of an organic or inorganic base.
3. A process as claimed in claim 2, in which said
organic base is selected from triethylamine and
1s pyridine, and said inorganic base is selected from
alkali or alkaline-earth carbonates.
4, A process as claimed in claim 1, in which the
transformation of step a) is carried out by reaction of
compound (II) with thiophosgene
20
S
25 and subsequent reaction of the resulting product with
HNR_ Ry, wherein R, and Ry are as defined in claim 1.
5. A process as claimed in claim 1, in which the
hydrogenation of step ¢) is carried out with Ni-Raney.
6. A process according to any one of the above claims,
30 in which the group A of formula (I) is meta-benzoyl and

R is methyl. '

7. As a reaction intermediate, the compound
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wherein:

R is hydrogen, C;-Cg alkyl; A is & C,-C, alkyl, aryl,
aryloxy, aryl optionally substituted with one or more
alkyl, hydroxy, amino, cyano, nitro, alkoxy, haloalkyl,

185 haloalkoxy, A is at the meta or para positions; P is
straight or branched C;-C¢ alkyl, phenyl, p-nitrophenyl;
R, and Ry are C,-Cg alkyl.

8. As a reaction intermediate, the compound

20 CooP
Ra
A N/.
~ S < \R
T\ b

25 :
(0]
(IIIb)

wherein A, R, P, Ra and Rb are as defined in claim 7.



