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OF NEUTROPHI LS" 5 FIELD OF THE | NVENTI OGN The present invention reﬁgtmﬁr b
N-(2-aryl -propionyl)-am des, the process for their preparation and the
phar maceuti cal preparations thereof useful in the prevention and treatnent
of tissue damage due to the exacerbate recruitnment of pol ynorphonucl ear
neutrophils (I eukogites P at the inflammatory sites. In particular, the

i nvention TOMIBIES, ddSERULNS RHEH ANHIRITEON OF N-8INANYCEDPCHEMODTA X des
for use in iRt  of the chenotaxis of neutrophils induced by

I L-8. BAG(%B%M%%I NVENTI ON Chenoki nes constitute a famly.. of
cyt oki nes of | ow nol ecul ar weight directly involved in inflamuatory
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function of these cell mediators.
Chemokines are divided into two subspecies which differ according to the sequences
of amino acids CC and CXC containing the two cysteine residues, invariably present

20 in the N-terminal portion of the protein. In one case, for example in the case of
monocyte chemoattractant protein-1 (MCP-1), the two cysteine residues are
contiguous, in the other case, for example in the case of interleukin-8 (IL-8) and
certain of 1ts closest affines (GRO-,B,y, ENA-78, NAP-2, GCP-2), a second amino
acid is interspaced between the two cysteines.

25  From the functional standpoint, chemokines are distinguished from the other
cyt‘okines by the cellular specificity of their action: each of them regulates in a
specific way the migration and the functionality of a single cell species. Thus, if
MCP-1 influences and directs the movements of monocytes, IL-8 performs the pre-
eminent role of specific neutrophil-chemoattractant factor. Confirmation thereof is

30 provided by the presence of high concentrations of IL-8 in the inflammatory sites and

in the surrounding fluids, ascertained during the course of many acute illnesses



anti bodies in the course of experinents conducted on ani mal nodels
representing neutrophil-dependent illnesses. Typical clinical situgtagmsg
are the danmage caused by 5 cerebral re-perfusion and the damage caused by

i schaem a and re-perfusion of the myocardium These observations have
corroborated the hypothesis that 1L-8 constitutes the principal nediator
of tissue damage induced by neutrophils, so nmuch so as to cause
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i nfl ammat oEy process_stinul at ed I L such as to exacerbate the illness
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and IL-1 an th the cul.es. of the _adhesjon (E-selectin, |ICAM1 and
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(R) - 2- (4-i sppifiopvaphenyl ) - pr opi onani de (PCT/ EP/ 9907740) has proved active
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acids having inhibitory activity on the chemotaxis of neutrophils stimulated by IL-8
irrespective of the inflammatory processes linked to inhibition of cyclo-oxygenase
20 (COX-1 and/or COX-2).
On the other hand, the inhibition of the synthesis of prostaglandins (PGs) peculiar to
the (S) enantiomers of 2-arylpropionic acids and of certain of their derivatives would
appear to have a negative effect on the dynamics of the neutrophil-dependent
inflammatory process stimulated by TL-8, such as to exacerbate the illness itself. In
25 .th_ese circumstances, with the inhibition of PG synthesis, the endogenous factor,
PGEz, which controls the synthesis of Tumour Necrosis Factor-alpha (TNF-a),
comes to be missing. Consequently, in competition with IL-8 itself, TNF—a may
contribute, together with the cytokines IL-6 and IL-]1 and with the molecules of the
adhesion (E-selectin, ICAM-1 and C-reactive protein) to exacerbating the degree and
30  severity of the tissue damage in the course of acute myocardial infarction (R. Pudil et
al.,, Clin. Chim. Acta, 280, 127, 1999),



i nduced by I'L-8, a property instead altggether absent in the (S) enantioner
(Table 1). Table 1 Conpound % i nhi bition of chenotaxis of hunman PMN\s
stinulated by 1L-8 (10 ng/m.) 5 (R)-2-(4-isobutyl-phenyl)-propi onahi &e* 2004
57:L12 (S)-2-(4-isobutyl-phenyl)-propionamde* -2 8 *conc. 10-8 MIn
addition, the same conmpound and the correspondi ng
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H202 and byndycpdb¥ébifar ipaensyty ingeadelogether absertian theH Sy entmtinoter (Tablei i t t he
synthesi s af, RGE2 in the macrophages afer stinmulation with
IipopolysaccRarldes (LPSs) at | pg/nL. Instead, -in the same experinental

15 condi ti @hsapcsnket oprof en (taken as a %y RiteRtioR %@ BhEn&thxit Dr GRRARL | oner
of 2-aryl propionic acids, COX inhibitors), stinulates in nacrophages the

anplification of TNF-a synthesis i nducdtby stipgkated hhilas pErngmi)vari ati on
of 300%f orpt he - Si \nd ¢ g of TNFza;.in fact, in the presence
o T AR, o, TS

of control e C resent in i ncubati on nedi um al one

of | ess théd)-2leiddusdiphbhg)-propiomimide20 20 pglady, values of 10 5 ng/nlL are
found in the presgnce of LPSs, whereas values of 39 5 ng/nL are found in
the presences YP8S and of S-ketoprofen 10-5 M (Ghezzi et al., J.

Phar macol . ;Exg4iidRehaRame %Q%ngrggé@zé%ﬁégg@onfi%r&)!ﬁ%ga%&%l%ﬁé@%ig%bgl? _ been

shown that this sensible inc arelease’is equence
of the st pherydt-popicmhmid:abeitiddlpotent R5ket?o putobicion @Pa cdaeaagiin «ftioal .

G, Ofjokingy 5 Mok Jhodts ioh 200, sdes S anlararon e
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(W Kwapi smeinskiacetplakes byAEL@, Hal by Phesateharides), &d®ell 198bhat ted dBRbE
general |y a ..des  of n%c?natgs Ed of S—enantiqurs of 2-aryl-propionic
acids with ‘R}EI the EPLheis g efGE, in the macrophages affer stimulation with
lipopolysaccharides (LPSs) at 1 pg/mL. Instead, in the same experimental
15 conditions, S-ketoprofen (taken as a typical example of (S) enantiomer of 2-aryl-
propionic acids, COX inhibitors), stimulates in macrophages the amplification of
TNF-o synthesis induced by LPSs with a percent variation of 300% for the synthesis
and release of TNF-a; in fact, in the presence of control values of the cytokine
present in the incubation medium alone of less than the detectable minimum (20
20 pg/mlL)}, values of 10 +£5 ng/mL are found in the presence of LPSs, whereas values of
39 5 ng/mL are found in the presence of LPSs and of S-ketoprofen 10™ M. (Ghezzi
et al,, J. Pharmacol. Exp. Therap., 287, 969-974, 1998). More recently, it has beeﬁ
~shown that this sensible increase in TNF-u release is a direct consequence of the
stimulation of TNF-c. -mRNA by S-ketoprofen (P. Mascagni et al., Eur. Cytokine
25 Netw., 11:185-192,2000).
Amides of 2-arylpropionic acids with amino alcohols are described in ES 500990
and in ES 2007236 for the preparation of N-(ct-hydroxyethyl)-d,1-2-(4-

1sobutyl)propionamides.



al.., Indian J. Chem, sect. B, 29B, 551, 1990) and with the foll ovvi ng am no
acids: 5 lysine, glutamc acid, and aspartic acid [A Reiner, Pat ent

No. 4,341,798]. Mire frequently, these conpounds have been eval u 2 dCEs 200
m xtures of diastereoisomers without it being possible to define the
contribution of the individual diastereoisonmers. Am des of enantioners of
2-arylpropionic acids with taurine, glutamne, ornithine, 10 arginine,
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of potency observed in comparison with their precursors.

The loss of every residual fibrinolytic activity has been described for ()-ibuprofen
20 and other non-steroidal anti-inflammatory agents, such as Indomethacin, flufenamic
acid and mefenamic acid after conversion into the corresponding amides with 2-
aminomethyl-pyridine (G. Orzalesi et al., Progress in Fibrinolysis and Thrombolysis,
3, 483, 1978).
In a comparative study, the anti-inflammatory, analgesic and antipyretic properties,
25 | the behavioural effects and acute toxicity in the mouse were evaluated for a series of
amides of ibuprofen, of ketoprofen (both as racemates), and of 3-
benzoylphenylacetic acid (R.C.W. Spickett et al., Eur. J. Med. Chem. Chim. Ther.,
11,7, 1976). The comparison associates to the simple amides(-CONH2) éﬁd their N-
ethyl and N-dimethyl derivatives, the corresponding ureides and thioureides, as well
30 as the anilides and certain heterocyclic amides, such as those with 2-

aminothiazolidine, 2-aminothiazole, 2-amino-4-methyl-pyridine and 1-phenyl-2,3-



Mor eover the use of R-2-arylproplonic acids as drug's for the treatnent of
colorectal 5 tunmours and cystic fibrosts has been recently descfﬁth%q é@S
5,955,504 and US 5,981,592). DESCRI PTION OF THE I NVENTION It has" now en
found that am des structurally linked to (R)-2-(4-isobutyl-phenyl)-

propi onam de, characterized by appropriate substituents, show surprismc,
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15 The compounds are obtained by reaction (in the presence of a convenient base) of the
chloride of (R)-2-(4-isobutylphenyl)propionic acid with an appropriate amine and
with the methyl esters of the c-amino acids previously indicated.

In the lafter case, the subsequent saponification of the carboxyesters, in non-
racemizing conditions, has enabled to obtain the free acids of the individual amides.

20  The amides of the invention, as such or after salification, have good characteristics of
solubility.

The properties of inhibition of chemotaxis induced by IL-8 have proven surprisingly
dependent upon the stereochemistry and upon the steric, electronic and polar effects
of the substituents on the amidic nitrogen. It has in fact been noted, for example, that

25 - amides with amino acids of the L series are more active than amides with amino
acids of the D series. Again, in the case of aromatic or hetero-aromatic amides, the
presence of substituents on the aromatic ring strongly influences the activity. Also
the polar interactions of an intramolecular type, for example intramolecular hydrogen
bonds, have at times proven critical for pharmacological activity.

30 DETAILED DESCRIPTION OF THE INVENTION

The following paragraphs provide definitions of outstanding chemical moieties that



make up the conpounds according to the invention and are intended to apply
uni formy throughout the specificationand clains unless an otherw se
expressly set out definition provides a broader definition. "C-&% o0&l kyly'
or "Cl-C5 -alkyl™ or "ClI-C6 -alkyl" refer to nonoval ent al kyl groups 5
having 1 to 4 or | to 5 or 1 to 6 carbon atons. These terns are exenplified
by groups such as methyl, ethyl, n-propyl, isopropyl, n-butyl, isobutyl,
tert-butyl magpdyd hig: hbllﬁﬁoundspﬁdébrdlﬂgeft@ 'tBe LiRvaifioH nzﬁﬂt é'[reaﬁl?éhd@& chaﬁ pg}y
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activity. Exanples of 'such salts include, but are not restricted to, acid
addi ti on sgove chosisi ofv‘th-Caallgani é‘Caﬂoeﬁks(lea.rgl“ 19 dCealdyd heteracylt,
hydr obr om . oric acid, nitric acid, and the
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aci d, tartafimeniagd d, msiied, ni cacgp‘l d, “alagjokg ack Qoylafnlﬁﬂ‘glfl Ccc%gﬁc@g@hﬁhc 725
OCT 2004 acid, ascorbjc acid enzoic acid, tannic acid, pampic acid,

al ginic ac,aékox[y@qlrygmﬂt antaeyl”, “heteroaryl®, carboxyl, cyano, halogen hydroxy,
20 mercapto, nitro, sulfoxy, sulfonyl, alkoxy, thioalkoxy, trihalomethyl and the like.

Within the framework of this invention, said "substitution” is meant to also comprise
sttuations where neighboring substituents undergo ring closure, in particular when
vicinal functional substituents are involved, thus forming e.g. lactams, lactons, cyclic
anhydrides or cycloalkanes, but also acetals, thioacetals, aminals formed by ring
25 clqsufe for instance in an effort to obtain a protective group.
“Pharmaceutically acceptable salts” refers to salts or complexes of the below-
identified compounds of formula I that retain the desired biological activity.
Examples of such salts include, but are not restricted to, acid addition salts formed
with inorgamic acids (e.g. hydrochloric acid, hydrobromic acid, sulfuric acid,
30  phosphoric acid, nitric acid, and the like), and salts formed with organic acids such as

acetic acid, oxalic acid, tartaric acid, succinic acid, malic acid, fumaric acid, maleic



aci d, naphthal ene sul fonic acid, naphthal ene disulfonic acid, and

pol y-gal acturonic acid. Said conpounds’ can al so be adm nistered 3% 0CT
pharmaceutically acceptable quaternary salts known by a person skilled In
the art. Exanples of salts also include 5 acid addition salts fornmed with
i norgani ¢ bases such as sodi um hydroxyde and with organic bases such as
tromet hamne, L-lysine, L-arginine and the |Iike. The present invention

rel ates t oacidyjadesbiafacid)@efReinacit @6 asidopardoidayid; REGRE i Gol Athids;ef
formula (1) CHR (R V31 NR 0 10 and pharnmaceutically acceptable
sal ts t her &, naphfhaieiersulfonic 2iqs| naphthalese Wisuifoniceatid rand lpgtlattutoatt ar yl

group; R e t . C4-a I | yI opargyl , CH2- CO2H
(CH2) 2- COZiﬁ—}?%1 Eﬁai g‘?rmﬁﬁ-ds gé%n a!rirllg%obea%#%%ﬁ%esr% 2 E@%@F%ﬁ‘ﬁnﬁ%uyofac%eﬂ’%&}eg ht or
branched Cuafmalykaylts kadwebyla peremadkainidkilthe MREPMnIkYbf SUDSIshlisdIEE Wi th
one or nore %ar hoxy group CO2H, .an amino acid residue consistin

car ho -an an ] of
strai ght ol P%E%élaq@i fopgecy i linorgarRe hgdes suely e MIWIhydmﬁgllaaglwth
substitute i : X : H a ith_a heteroatom
selected fr gyjrxllg%%gﬁug‘?asuﬁ;rgﬁtﬁrg&?l%%_l%géﬁé%%e %ﬁtﬁ%% %il a
- CH2- CH2 X- TieHBreSkR Gy Eutinmeredites B asidesrofi tho & enntiofeld B€Q arfl-P@pidgican
i nt eger frocgqogfg 5, ﬁﬂlst X is oxygen or sul phur; a residue of formula
(R or (5)% W—“&Fi -)OCHZ-CHZ-C]-I; a residue of formula OR, wherein Ris
herei nbefore defined ; a residue of deormga (111) 25 CH2~CH ~ 111 )

wherein c represents 2-(1-nethyl-® rolid 1), 2-pyridyl, 4-pyridyl,
1-imdazolyl, 4- imdazolyl, 1- ~d=ihr-gazol yl , 1-net hyl -5-im dazol yl
or a NRaRb group wherein

o M
10 and pharmaceutically acceptable salts thereof,
wherein:
Aryl is a substituted or unsubstituted aryl group;
R represents H, C,-Cy4-alkyl, allyl, propargyl, CH,- CO;H or (CH,);-CO-H;
R'is:
15 - an amino acid residue consisting of straight or branched C;-Cg-alkyl, alkenyl,
cycloalkyl, phenylalkyl substituted with one or more carboxy group CO,H;
- an amino acid residue consisting of straight or branched C,-Cs-alkyl, alkenyl,
cycloalkyl, phenylalkyl substituted with one oi‘ more carboxy group CO,H and with a
heteroatom selected from oxygen or sulphur ;
20 - a residue of formula -CH,-CH,X-(CH,-CH;0),R wherein R is hereinbefore
defined; n being an integer from O to 5, whilst X is oxygen or sulphur;
- a residue of formula (R) or (S)-CH{CH;)-CH,-O-CH,-CH,-0H;
- aresidue of formula OR, wherein R is hereinbefore defined ;
- a residue of formula (IIT)
AN P
25 2 (I
wherein @ represents 2-(1-methyl-pyrrolidyl), 2-pyridyl, 4-pyridyl, 1-imidazolyl, 4-
imidazolyl, I-methyl-4-imidazolyl, I-methyl-5-imidazolyl or a NRaRb group wherein
each Ra and Rb, which may be the same or different, represent C,-Cs alkyl or -



each Ra and Rb, which may be the same or different, represent Cl-C6 al kyl
or 8 250CT24 (CH2) m OH hydroxyal kyl wherein mis an integer frohb20to 1B
and, alternatively, Ra and Rb together with the atomof N to which they
are bound, constitute a heterocycle from3 to 7 menbers of formula (I1V)
-N(CHz), \ Y \(CH2)g (IV) 5 wherein Y represents a single bond, CH2, O,
S or NRc, Rc being H Cl1-C6 al kyl, (CH2)nmOH hydroxyal kyl, a

-(CH), , (Q gyl et.er I i phatic
and/ or het g(?rgc)ycl ?alﬁaﬁ%%%ﬁﬂwé@ue 8 aﬁqﬂ% ézlreff%rﬁort%a%%ﬁar/itaeteén%@ ‘L"lgrr#i to 3,
p and g, ean&anbﬁdgquﬂd@mmcamm ofllN tDmhagetheylanenh;cﬂunﬂpcoﬁsutuﬂd)ahéteﬁoej‘zaar yl

sel ected i cons n 2-pyridyl or 4-pyridyl, 2- pyrimdinyl
or 4-pyri n?r(‘f iFGgJ} N-vAS an]g.-(h@t hyl - 2-pyrazinyl; 3-1, 2, 4-thiazinyl:
3-1, 2,4- thiazolyl, 3-1-benzyl -1, 2, 4- (f@ onI 2-1, 3-thiazolidinyl,
2-1,3-thiazolyl, 1, 3- oxazol yl, 3-i sg{f\azolzyﬂ 4- di hydro 3- oxo- i soxazol yl,
5-net hyl -i soxazol -4-yl,2- im dazol ¥Yazol yl - 5- car boxyam de and
2-imdazolyl -4,5-dicarbonitrile, 5- @{: mdanﬁv 5-i ndazol yl,
7-aza-indol-3-yl, 2- or 3- or 4-quinolinyl 9 use as agents ihibiting the
chenot axi sumf:reiteut rophi | s i nduced by interleukin-8  The present invention
further relate 0 novel gbntl ogners. of 2-aryl-propionic am des of

formula (Ia) FSPIGSRY "’NS‘Rgle ondgCza P, anar phBEnBe dgtiscH} IG-Cacekyh abl e
sal ts ther gofy, fe\ﬁq{ﬁmyaﬁr Yo (ERLES Bty TN %rrogpan%gﬁt cligg, W th a

group sel ected from’i sopropyl ofo
a- hydr oxyi smi@aixp}lhtlc (aﬁd/eg hetemyml@aigphamwtemd% mhi ZCtCSOlSﬂm@lkﬁgeRfI@ﬂﬂl ®

(o ot hy 1 barE i Gt PREBSTRHING TR FERHERS (R 9 e
10 a heteroaryl selected in the group consisting in 2-pyridyl or 4-pyridyl, 2- pyrimidinyl
or 4-pyrimidinyl, 2-pyrazinyl, 5-methyl-2-pyrazinyl; 3-1,2,4-thiazinyl; 3-1,2,4-
thiazolyl, 3-1-benzyl-1,2,4-thiazolyl; 2-1,3-thiazolidinyl, 2-1,3-thiazolyl, 1,3-
-~ oxazolyl, 3-soxazolyl, 4-dihydro-3-oxo-isoxazolyl, S5-methyl-isoxazol-4-yl, 2-
imidazolyl, 4-imidazolyl-5-carboxyamide and 2-imidazolyl-4,5-dicarbonitrile, 5-
15 indanyl, 5-indazolyl, 7-aza-indol-3-yl, 2~ or 3- or 4-quinolinyl;
for use as agents ihibiting the chemotaxis of neutrophils induced by interleukin-8.
The present invention further relates to novel (R) enantiomers of 2-aryl-propionic

amides of formula (Ia)

CH
(R)

s
N"‘R'
O
20 (Ia)
-and pharmaceutically acceptable salts thereof,
wherein:
Aryl represents a phenyl group substituted with a group selected from isopropyl,
acetyl, (2°°,6”’-dichlorophenyl)amino, «-hydroxyisopropyl, (R,S) «-hydroxyethyl
25 and its single R and S isomers, (R,S)-ct-hydroxybenzyl and its single R and S
isomers, and (R,S)- (c-methylbenzyl) and its single R and S isomers; (R,S)--

hydroxy-ci-methylbenzyl and its single R and S isomers;



hydr oxy-a- met hyl benzyl and its single Rand S isomers; 9 R represents H,

G -C4-alkyl, allyl, propargyl, CHZ-CQ2Hor (CH2)2-C2H, R is: 225D®$T£@§44
-an am no acid residue consisting of straight or branched Cl-C6-al kyl,

al kenyl, cycloal kyl, phenyl al kyl substituted with one or nore carboxy group
CO2H, 5 - an am no aci d residue consisting of straight or branched

Cl- C6-al kyl, al kenyl, cycloal kyl, phenyl al kyl substituted with one or nore

2 oot aue o Rparet s U Bl SR AR Nhetore

defined; nRbeing an |nteger fromO to 5, whilst X is oxygen or sul phur; 1 a
- a reS|due of fornul.a ( (S)-CH(CH3)-CH2- O CH2-CH2-OH, - a residue of
fornul a OR wher®t ATR? sa%rré?l e CORBStHE oh edfaight aorr beingied ¢h-Conlkyil a (111)

4 pyri dyl , T S APPSR Suts D TEL DAL oRUE ol Selosy i COM

1- me:) hyi h5 i m darainiho @mdaedﬂﬂamongstmgmtﬁ/dg?ro% Br IlarEﬁcl:}%acm(E{@ d]%zpl aﬁl@nylv\m ch
may be the sg , _Jep n - al kyl or -

hyér oxyal k§Y¢ &ﬁ%ﬁePﬁ q%‘flaﬁ%ﬁéﬁbsl“ﬁlft ‘gﬁﬁfﬂt fORE AT OrHeasboghgroum(C Hrﬂaﬂm@léy Ra
and Rb t oggébRfator b8ledthe iB8EOMyREn N &Ponifpi ch they are bound, constitute a
heterocycle from3 to 7 nmenbérs of formila (1V) _N (CHZ)p \' Y \(CH2)q

(1V) 25 wher ei naYesidys efsformslaaGAGHEXHOHs-CHGAD . ROwhdSeiarR e RersinBefokei ng H,
Cl1-C5 al ky CH OH hydr oxyal 2)m - Ar' residue where Ar' is
an aryl, afl%f%rnaet%i’ 5129 Baa{ ﬁg@ﬁ?é&ﬂ%ﬁ&%g’éﬁﬁﬁﬂ SHpl} ocycl oal i phatic
residuey m IS gedshu@lof @il e (SRCRI(E 1341, L o) Ht3 , each p and
q, | ndependent |y of one another, is an infeeger froml ?to

a residue of formula OR wherein R is hereinbefore defined;

- a restdue of formula (I1I)
CH
AN CH, P

(tm
15

wherein

@ represents 2-(1-methyl-pyrrolidyl), 2-pyridyl, 4-pyridyl, 1-imidazolyl, 4-

imidazolyl, -methyl-4-imidazolyl, I-methyl-5-imidazolyl or a NRaRb group wherein
20 each Ra and Rb, which may be the same or different, represent C,-Cs alkyl or -

(CHz)m-OH hydroxyalkyl wherein m is an integer from 2 to 3, and, alternatively, Ra

and Rb together with the atom of N to which they are bound, constitute a heterocycle

from 3 to 7 members of formula (Iv)

/ (CHz)p \

\<CH2)/ -

25  wherein
- Y represents a single bond, CH,, O, S or N-Re, Rc being H, C,-Cs alkyl,
(CHz)m-OH hydroxyalkyl, a -(CH;)q-Ar' residue where Ar' is an aryl, aromatic

heteroaryl, cycloaliphatic and/or heterocycloaliphatic residue, m' is zero or an integer



a he teroaryl selected in the group consisting in 2-pyridyl or 4-pyridyl, 2-
pyrimdinyl or 4-pyrimdinyl; 2-pyrazinyg, 5-nethy|-2-pyrazin~|;%5 OCT 2004
3-1,2,4-thiazinyl; 3-1,2,4-thiazolyl, 3-1-benzyl-1,2,4-thiazolyl;
2-1,3-thiazolidinyl, 2-1,3-thiazolyl, 1,3 5 oxazolyl, 3-isoxazolyl,

4- di hydr o- 3- 0xo0-i soxazol yI 5- et hyl -i soxazol -4-yl, 2- imdazolyl,
4-i m dazol yl - 5- car boxyam de and 2-im dazol yl -4, 5-di car bonitrile, 5-

i ndanyl, 5- Iyl i |, Exampl
of the arr SOSTRealp 30 iRdAch b ocne oy Renrtedfam e s

di phenyl netyl ; eharemaegl sflediet &r drr yloupr melkiits € SLHHRS BF Q-PHEYI-

i m dazol yl ; 10 ex s of cycl oaI i phatic or het erocycloal i phati'c residues
are cycl ohXmding q ‘g@}ﬁ“?l 10VL oEaNsH S aneihl-Dhpperingly|3-1,2Hethiaziramt i on
further relajes.t ore . f

nedi caments. The }?%%Omm fqum[fﬂglﬁ?%%%ﬂjg?gl léggtgsﬁlgngcghény&h?wrt%%&ﬂa?l Ty
subst i t ¥t ed>xazelyl, orBeISDmZOII;& thdiydeubokbtiseatslyl, MilLebhil 8ot 28]-83ME A

di fferent selecjﬁdfro | ogen. atons, O - C4 alkyl, Cl-C4 al koxy

hydroxy, CIIEFZRIG Skt H -CHPerEmde g, 2amidarolykyd- éwmb@mnhwos -C1- C3
al kyl hydrlﬁézahyﬁs-ﬁﬁaa%lwmazmldal @' e &'3k%ffh u ;ﬁﬁg xy Q- C3 arylalkyl,
(6]

benzoyl or the known noi ety of antiintfla - aryl propionic
aci ds such Fgamimerprodf g, Pkrémplr aremh;e s pHeap], Olpha[}(hheﬂhyl f epogirRben. 20

o TR UL B LA B Sl

4- acet ax emples 4f benagighan S enyl
S d?/nem!tﬂhylp e\s” e ﬁcﬂ bplh é’p&er}Yéter&é_}{M:gE%tY@hﬁ%}ﬁn%sth 82(’#, %x%]he%yl

3- benzoyl - ﬁBf@IQQFmYB%'ﬁ@WéRVMTpthWEHdBLbenzyl phenyl 3- CGH5 CH(O—l) phenyl ,

5- benzoyl - thj.e ﬁﬂﬂ} [ I, .25 _phen i SQI n - phenyl ,
2-f1 uor o- 4’['8{' p g%rf/t?lnl s g%yna t‘fﬂﬂ‘ﬁ/ ugds t’)%ﬁ??filherf‘@@ 9r pS’ﬁ%r?;‘?l
5- benzoyl - anniydmwmys phenyl, 3-a-methyl benzyl - phenyl,

3- hydr oxyprg1 - phenyl, 3- hydr oxyet hyl - phenyl. The ami no acid residue R as
her ei nbef orl@edEm hed Y} &oppePrafaBbly meansgihdud @Ttloaﬁlllsutatmmﬂ wdhamlecto and

nore pnefek an | ng.of Leanne, vali 30
| euci nelg i élgjl%eg%lésﬁlg% i or - udégrtll}ee%m%eny fcrgﬂtls t?‘gff&ni OB AP
S- net hyl cyﬁ«xelaﬂeyl &1 6@ balkyxet indrayst@-og, a@laxﬁy@raﬁeﬁyﬁmylaﬁﬁﬁé ecrl@:,

net hi on ne rnet ser 2004 O dro et hyl seri ne;
prol : neI gﬁ (g b alljlf)én}i‘@r%"@i G- Ca§B%’tLth3é° §C1Cd ;(lﬁgxm%l/wﬁmxlar @r a

resi due of cgl siglmﬁyl ptk@ﬁxjdg'o}‘ CiReinbwn b Cor %m%%“%nﬁfﬁ%%nato ¢gd. s

arylpropionic acids such as ibuprofen, ketoprofen, suprofen, pirprofen, fenoprofen.

20 The aryl group is more preferably selected in the group consisting in phenyi, 4-
methyl-phenyl, 3-isopropyl-phenyl, 4-methoxy-phenyl, 4-acetoxy-phenyl, 4-
benzoyloxyphenyl, 4-hydroxyphenyl, 4-isobutylphenyl, 4-(2,2-dimethyl)vinylphenyl,
(CH3),C=CH-CsHs-, 4-(2-methyl)-allyl-phenyl, 3-benzoyl-phenyl, 3-phenoxy-
phenyl, 3-benzyl-phenyl, 3-C¢Hs-CH(OH)-phenyl, 5-benzoyl-thien-2-yl, 4-thienoyl-

25 . phenYl, 1-oxo-2-isoindolinyl-phenyl, 2-fluoro-4-biphenylyl, 6-methoxynaphthyl, 5-
benzoyl-2-acetoxy-phenyl, 5-benzoyl-2-hydroxy-phenyl, 3-c-methylbenzyl-phenyl,
3-hydroxypropyl-phenyl, 3-hydroxyethyl-phenyl.
The amino acid residue R’ as hereinbefore defined is preferably a residue of an L- a-
amino acid and more preferably is selected in the group consisting of Leanne, valine,

30 leucine, isoleucine, nor-leucine, phenylalanine, tyrosine, histidine, S-methylcysteine,

S-carboxymethylcysteine, S-2-hydroxyethylcysteine, methionine, O-methylserine,



am no-val eri c acid, cis-4-anm no-cycl ohexanecarboxylic acid,

t rans-4-am nonet hyl - cycl ohexanecar boxyy( c acid, 3-am no-I|, 5-pent a?ﬁi 6’&10 2004
acid or a residue of formula 5 (1) \/ / Co2H ACO2H (R) wherein e
substituent represents H, straight or branched C, -C6-al kyl, (CH2)1,,CO2H
where n, is an integer between | and 3, benzyl, p-hydroxy-benzyl, 10

CH2- O C2H5, -CH2-S-CH3, CH2-S-CH2-CO2H , the residues of the acids

i ndi cat ed i Ln: the f f, f ids or of salts as specified
her ei nat t er e TR HERY IR Grofid oo bRofSngimig| o3l creitneRbl Al so
sal ts of t heumempoundseatud of i, phinblbinBNOLIRGRUL LG M. 9GeERL 20! ©

bases or acids are another object of thieé present | huentlion.
conpounds CFMETHATE ¢4y, ciR4raminorcgclphedaeeaitoxyty dictly ernaacariRnoingthiyhe

resi due of 1 NQ_aci such,as.gl ycine, ¢is-4-cyclohexanecarboxylic
acid, am nocr?'}glbgm et %ﬂica?ﬂﬁ’n%'ﬁ@frﬁﬁ/’- Tﬁpgﬁgwl%é?lﬁ,ortﬁe%ﬂuﬁaﬁﬁ feomalaoni ¢
acid, ors thglhresidue of a nonocarboxylic or bicarboxylic L- a-am no acid,
or again the residue of a dipeptide selected in the group consisting in
L-al anyl gl yci ne, glycyl-L-al ani ne and §lQx&yl -D- 20 al anine. More
particularly preferred are the conp ds of formula (1) wherein Ris
hydrogen and R is the residue of Al - afQalin L- car boxynet hyl cyst ei ne,

L- phenyl al ani ne, L- | eucine, L-nethionine, L-O nethylserine,

L-al anyl -glycine. Particularly preferred am des of fornmula (I) are those
wherein R is hydrogen and R . 25 is the herei nbefore defined group

- CH2- CH2- O ( - mﬂ}ﬁg—ﬁ%ﬁﬁ-“k subgfitpent JeprespnEy &h stRighinay Wranched o Gs-plkgk er abl y
t he i nt egerCcl,) refe Msdes; r l;sQ .t hose wherein Ris
hydr ogen argd ﬁ) E::(? amf%bgﬁsgﬁeﬁggg]{ Bétgarélrsrlzllgah%il‘ﬂa’llt%n@’ g@gﬁx@blmﬁﬂo&

| CHz~CHO 1 | ICHFOyCalse r€Her SECHSs, GH-SNEEAREChHS, the rresitithisent 518 GRic@SndlcNedi met hyl

e o b M MRS, S nt frmr el T e
1- (4- di phemy kel athyl-2pt REY P&ty therebr ( 4- (4", 4" -di fl uoro
Also salts of the compounds of formula (I) with pharmaceutically acceptable bases or
acids are another object of the present invention.
15 In the compounds of formula (I), R is more preferably hydrogen and R' is the residue
of an amino acid, such as glycine, cis-4-cyclohexanecarboxylic acid, aminomalonic
acid, aminomethyl-malonic acid, benzyl-aminomalonic acid, or the residue of a
monocarboxylic or bicarboxylic L- a-amino acid, or again the residue of a dipeptide
selected in the group consisting in L-alanylglycine, glycyl-L-alanine and glycyl-D-
20  alanine.
More particularly preferred are the compounds of formula (I) wherein R is hydrogen
and R’ is the residue of L-alanine, L-carboxymethylcysteine, L-phenylalanine, L-
leucine, L-methionine, L-O-methylserine, L-alanyl-glycine.
Particularly preferred amides of formula (I} are those wherein R is hydrogen and R’
25 is the hereinbefore defined group -CHz-CHz-O-(-CH;-CHy-O),-R , n is an integer
from 0 to 2, more preferably the integer 1.
Preferred amides of formula (I) are also those wherein R is hydrogen and R' is a

substituent of formula (III)



5 di phenyl ) -net hyl ) - pi perazi nyl, 1-(4-ethyl)-piperazinyl,

1- (4- hydroxyet hyl)- piperazinyl. Partiaqglarly preferred nono substituted
anides of formula (1) are those wherein the heteroaryl group R i4520CTorpo4
4-pyridyl, 2- and 4-pyrimdinyl, 2-pyrazinyl, 2-1,3- thiazolyl,
1-1,3-thiazolidinyl and 2-im dazolidyl, and nore preferably 4-pyridyl. 10
Speci fic exanples of the conmpounds of the invention are:

R 2-(4' -isobutyl -ph 1) - N hyl [ id

ER%E g 2- E(4 I-|Sgogu%/yl ?pﬁgxyl)] an@HF%eooi;r%Inag ogl onani de;

(R(-)-2-1(4"-i sobutyl ) phenyl ] - N—rret hoxycar bo(ljl) net hyI propi onam de; cis-
R -2-[(4 b b d

{rns- (R - 2ECH S 4% BOerShaiast i bk B Rt R R yeheout Y eiabi onar d
e; R S hm#: nyl onani de;
(R S -2 2174 #ﬁ%ﬂ?&?@éﬁ@“ﬁ- KT ey BT P e RA b RaAR
S)-2-[(4 rféth@@&)ﬂ) pmérgzu]yl,l\k {-24-diphboylyre¢thyl) pireogiinyianil d@;(4',4"-difluoro-
(ter: 5o ibhehaPRPRBIAARE P2 Lafp SR | 1. ARG ™
(R (-)-2- [ piperazgnput yl ) phenyl ] - N- (2" - hydr oxyet hoxyet hyl )pr opi onam de;

(RS) - -isobutyl)phenyl] -N- [ 1'-nethyl-2'-(2"-hydroxyethoxy)

et hyl ] pr Bﬁigléhléﬁb’d@efe mgnoaut[s@mted goblgs if fpmery [(T)- 4 fthose wherein the

1' - et h th r nam d

(R (-)- ﬁ*’te‘foé%ﬁg?%% XX‘) i (Pﬁl‘d%lyr%pa";?ﬁ)%ﬂ’éﬁ% St Qepuagyh 2-1.3-

hydr oc hI OI’ thakerolyl( Rl,(3 t}na%ohémyl ﬁﬁ@hﬁﬁﬁaﬁh@?b’ lahd Mok d preferdtily AYipHRLPPI onam de

and its hydrochl ori de;
g sz (- )Lolz {?B@q etmR §oHehs Fompeyngs ofiheiinnanyion exsi onani de and its
rochl or K :
(é)( )-2- [?g?)hzy%r ()Sgeutgl p]BeHrYz)oIQIIT ngPﬁlfloW pyridyl) propi onam de and its

hydr ochl or {R)é&)- 23@4'-1sobutyl)phenyl] N -carboxymethyl propionamide; )
g_:,'?)( ) w&éé@?’[ﬁ éﬁ]ﬂ&t}]eegilo %n%?h%gytlzarbonyﬁmeth?f ;grlog%ln?eurr)lgdoepl onam de and 1ts
R
hydr octl orﬁr@ts =(R)-2- [(4'-1sobuty1)phenyl ]-N-(4'carboxymethyl-cyclohexyl)propionamide;
g})?tll(’ ;)Z:hl or %d g fglﬂﬁt, Ysobgty?) ﬁer?ylﬁ-\l(é—mgﬁé)ltyrgar%loggflllezh%rl)%?Ap?gnam%gee and 1ts
g ;% § O)C hfoﬁ([ﬁd I pobut VdobRyORKERy NI S cafbbk iy Eh PR hicRaARioNnanm de and its

R, S )-2-[(4'-methoxy)phenyl]-N-(2-carboxyethyl)propionamide;

(R)-N-[2'-(4"-isobutylphenyl)propanoyl]-2-amino acrylic acid and its methyl ester;

20 (R)(-)-2-[(4"-isobutyl)phenyl]-N-(2"-hydroxyethoxyethyl)propionamide;

(R,57)-2-[(4"-isobutyl)phenyl]-N-[1-methyl-2'-(2"’-hydroxyethoxy)ethyl]

propionamide;

R,R')-2-[(4"-isobutyl)phenyl]-N-[1'-methyl-2'-(2*-hydroxyethoxy)ethyl]

_ prppiOnamide;

7 25 (R)(-)-2-(4"-isobutyl-pheny!)-N-(2"-pyridyl)propionamide and its hydrochloride;
(R)(-)-2-(4"-isobutyl-phenyl)-N-(4"-pyridyl)propionamide and its hydrochloride;
(R)(-)-2-[(3"-benzoyl)phenyl]-N-(2"-pyridyl)propionamide and its hydrochloride;
(R)(-)-2-[(2"-hydroxy-5'-benzoyl)phenyl}-N-(2"-pyridyl)propionamide =~ and its
hydrochloride;

30 (R)(-)-2-[(2-hydroxy-5'-benzoyl)phenyl]-N-(4"-pyridyl)propionamide ~ and  its



(R (-)-2-[(3 -isopropyl)phenyl]-Ncarboxynethyl propionanide; _
(RS)(-)-2-[(3" -a-methyl benzyl ) phenyl ] 1\ car boxymet hyl propi ona:z ﬂilm 4
(R R)(-)-2-[(3 -a-nethyl benzyl ) phenyl ] - N-car boxymet hyl propi ona STEgp

the preparation of the am des of the invention of formula (1) known nethods
are 10 used, which consist in reacting an appropriately activated form of
an R-2- arylpropionic acid of formula (V) with an am _n;a of Ijorymlg (V][) in
non-racem zj Hi&dt ion conditions in the presence, if so desired, of a
nmol ar excessﬂ%?ca base: CH3 R {R} ~ Ay AT HNI 0 (V) -- Ra (V1)
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i m [ . -\ | h.as p-nitropheno
(AT = e g o A 2 R R RS a8 R oBitids cCence
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tyrosine, HRSR1)E)-2€(3-c2meBrylindnayl)sheayRiNearbSxaasthgirBpbRphRKSt ei ne,
S- 2- hydr oxyet hyl cyst ei.ne, et hyoni ne 0- net hyl seri ne,
0- 2- hydr oxilfeé’ir % prepatatien ob e ankdes ofyihe swypia W\fg,ﬁnnh_eﬂ)rleswmémemﬁdsaare ester
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ami nomet hy lardpropisiméc acié wdfboxylh (¢) adthdin Bniasion orkmba pentianedifiemiagsd; nul a

(H) Cm'?eaction conditions in the presence, if so desired, of a molar excess of a base:
CH
®° e
A J—
Y vV - “Ra (VD) -
O ) :

wherein AT in the compounds of formula (V) is the residue activating the carboxy
15 group.

Examples of activated forms of 2-arylpropionic acids of formula (V) with AT =H

are the corresponding chlorides (AT = Cl), the imidazolides (AT = l-imidazole),

esters with phenols such as p-nitrophenol (AT = PNO,-CsH4O) or activated forms

obtained by reaction in the presence of 1-hydroxybenzotriazole (HOBT) or of a
20 carbodiimide, such as dicyclohexylcarbodiimide.

The amines of formula (V) are primary or secondary amines wherein R is as defined

above and R'a represents:

- the residue of an ester of an L- oi-amino acid selected in the group consisting

in alanine, valine, leucine, isoleucine, nor-leucine, phenylalanine, tyrosine, histidine,
25 S-methylcysteine, S-carboxymethylcysteine, S-2-hydroxyethylcysteine, methyonine,

O-methylserine, O-2-hydroxyethyl-serine, proline, hydroxyproline;

- the residue of an ester of glycine, phenylglycine, B-alanine, y-amino-butyric

acid, &-amino-valeric acid, cis-4-amino-cyclohexanecarboxylic acid, trans-4-



CRH I, 2 5 OCT 2004 wherein 5 - the substituent A' is H straight or
branched G -C5-al kyl, -(CH2),,iC02 nethyl and/or ethyl ester, whergesnjerl 004
an integer between 1 and 3, benzyl, p-hydroxybenzyl, -CH2-O C2H5,
-CH2-S-CH3 and -CH2-S-CH2-CO2 net hyl ester and/or ethyl ester; a residue of
formula - CH2- CH2X- (CH2- CH20), , R wherein R is as defined previously, or a
residue of formula (R) or (S)-CH(CH3)CH2-0-CH2-CH2-OH, 10 - a residue of
formula (11 4hj %,: I erein chis as defined previously; -

het er oar yl Jztgnr(c(lljefi nelcfgglr%g\g}%dgﬁé?%xy}‘ﬁécpogﬁ&l?%ﬁ’Soﬁer%@éd@m4!1@*5 of formula
(I') by reaction afesalucaduimabed atidoNfebmanary5> acid of fornula (V) with a
secondary or primary amne of fornmula (VI) IS usually <carried out at room

t enperature, using conventional pro‘t%g@@zléproti c solvents, preferably
dehydrated on nol ecul ar sieves, or, thair mxtures. Said solvents conprise
esters such as ethyl acetate, rretH'i’/I aéddBh ﬁﬁ and ethyl formate, nitriles
such as acetonitrile, straight or cyclic e %rs such as di oxane,

t et rahydrof‘f'ﬁ]ileéfﬁ}l et hyl ether, 20 and sul phol ane, am des such as

di met hyl.f or_mam and forman.de, hal ogenated solvents such as
di chl or onet hane,qE%r O%&El}eg[ g&/dsrﬁcétf%%}ﬁs"@ﬁ%h% C-6k-aboyd -60H.)..€0% anabgnzene,
or het er o- andfoatetisy] bytelr, agREDOINS 284 i di d picoline. The

e e ol MR bect Sehideh | #%afgtéeéjgyl’ B#E’HWBW]@OI’ gani c

reactions rrgﬁgbe carried out in the presence o

bases ar e “af ket nBsafdlol-kdlsiond -GHsShCEaOMMAtiRS g all/6RERPNRLES. Such as
oot b oo MR BT et otont s e
15 2 5 OCT pm@mlsﬁl;lor{1@si@le,cﬂfBianléi(Rﬁ)r((lS?—bH(CHg)-CHZ—O—CH;_;—CHZ-OH;
10 - a residue of formula (III)
CH,
N P -

wherein @ is as defined previously;

- heteroaryl as defined previously.

The formation of the amides of formula @ by reactioﬁ of an activated form of an
15 acid of formula (V) with a secondary or primary amine of formula (V1) is usually

carried out at room temperature, using conventional protic or aprotic solvents,

preferably dehydrated on molecular sieves, or their mixtures. Said solvents comprise

esters such as ethyl acetate, methyl acetate, and ethyl formiate, nitriles such as

acetonitrile, straight or cyclic ethers such as dioxane, tetrahydrofiran, ethyl ether,
20 and sulpholane, amides such as dimethylformamide and formamide, halogenated

solvents such as dichloromethane, aromatic hydrocarbons such as toluene and

'chlorobenzene, or hetero-aromatic hydrocarbons such as pyridine and picoline.

The reactions may be carried out in the presence of a base; preferred inorganic bases

are alkaline and alkaline-earth carbonates and bicarbonates, such as finely ground
25 potassium carbonate, potassium bicarbonate and magnesium carbonate or calcium

carbonate.

A product of formula (Ia), thus obtained:



wherein aryl, R and R a have the neanings previously described, as any
conpound of formula (I'), if so desired,1smay be converted into ang@tshert oy,
product of formula (1) by neans of release of any protective groups that
m ght be present in the conpounds of 5 fornula (la) and/or by selective
hydrol ysis of ester groups. A particularly preferred ester group,

al ongsi de the usual nethyl and ethyl groups, is the allyl group, which is
removabl e in highly selective and noiGHacem zi ng conditions, for exanple by
transferring the allyl group to théR rphquRe, whi ch, in the presence of
Pd(O as catalyst, acts as tran ydrogen and as nucl eophi
acceptor in accordance with 10 the proc dur 'described in J. Og. Chem,
54, 751 (1989). If so desired, a conpourd of flarnula (la), wherein Rais

t he residue i i -substituted free or etherified:_thiol
groups or b?@l %re%%l%’xy é r}e{%cﬂc#e égétr%?ﬁn}qg‘ggrqﬂo%ﬁy%qs%h% AR ANCTORRIGPE h a

sul phoni ¢ ( fetridnd) siflsphiesiced, HvanEeamveHbd RABIGother HRIGHENSE ﬁﬁhﬂgf{ﬂi@) aci d,
may be subjected. tp f3-elimnation of said substituents so as to ‘obtain,

by t r eat menf SRS A P90 baperstestivesgerps thatmiaht is podsefitonrti eonipgundhef ei n R

represens : - 110Q:.AGI . hal | as expl ai ne bove,
corrpound§ of ﬁ;‘r%llp ﬁauﬁgj]#cg% tﬁggé 1%‘21‘%%1 vtéorlfgégo# ?1%(%' %OUPSe%P%I&C@FaH@E e‘BEfaa
formula (1) esterogrpupcéassiiedhe aalal fietsl badetdl] &BapHné Rrlyl SRELNFREY is OF
tertiary basic oups .pr se%nf%l in the conpounds o}f) formul a %?a? using for
this 20 pur E?B%Oé’%]ﬁafrhﬁg@ﬁfi Faiye e pOFIcEmiANg scongitiony, el pfdname iton of
any car boxyiragferrst iR QN [ LOQt: he.present in t onpounds
of formula (rl a)er%/jvi ?ﬁ p%gy%{:oggttigggff@ﬁoél?& a Clgl’ tljlgélgesp re%ﬁquggd(@%p

phar maceut i exitlyst, axe aptralsifeonct dslrages and aphadéaphalngd cgnbyibastrdac hal
nitric acid, phosphoric

i ds, h h | or,j c, .acid, | phur | i d
20 B i, B LB 5 2 o BRSE
o) ek BB gt LS S SPGB .,

mandel i ¢ acid,.oxal!c acid, and mma acl es o
accept abl e ¢htrifiedgh®! ghope onby h htytiexe ditek onesterifial kphd Mphadé adh kakime- eart h

metal s and f erabl y of sodium and nmagnesi um and with organic 16 2 5 OCT
2004 bases, Sp“iﬁkoﬁlca‘gn%?w e 0CIBER THRIORIR RAOIUepe ﬁ‘HE},IOTHE%gﬁCm, fey be

etrast hy) SETRRTE-cllifhfor B0k ARRuRls 1'% & FahPEIRLARR: AFhdR O

15 excess of BBr3, compounds of formula (I) wherein R’ represents a 2,3-dehydro-

amino acid.

Finally, as explained above, a compound of formula (Ia) may be converted into a
related product of formula (I) via processes of salification of the primary, secondary
or tertiary basic groups present in the compounds of formula (Ia) using for this
20 purpose pharmaceutically acceptable acids, or by salification of any carboxyl or
sulphonic residues that might be present in the compounds of formula (Ia) with
pharmaceutically acceptable bases.
- Examples of pharmaceutically acceptable acids are monobasic and polybasic mineral
acids, such as hydrochloric acid, sulphuric acid, nitric acid, phosphoric acid; or
25  monobasic and polybasic organic acids, such as acetic acid, benzoic acid, tartaric
acid, citric acid, fumaric acid, maleic acid, mandelic acid, oxalic acid, and malonic
acid.
Examples of pharmaceutically acceptable salts are those with the cations of alkaline

or alkaline-earth metals and preferably of sodium and magnesium, and with organic



OH O (Va) are known conpounds, characterized with respect to their
S-enantioners in that they 5 are sonewat ineffective as inhibit@ms00T e
cycl o- oxygenase enzynes, or are prepared according to the mnethods
described in detail in the exanples which follow. Preferred

R-2-aryl propionic acids of formula (V) are substituted R 2-phenyl -

propi oni ¢ aci ds where the substituting group on the phenyl ring is

2- (1- oxo- 2-baB®osun¢icﬂ5|tmme)ha,m13e Ahghaxyamind- 1PEnZ, Qydinine Aetr BN A moenium.
droxy-, or where the

4-i sobutyl h nmet hoxy 5-benzoyl - 2-h

aryl group ’II’IE%R éartt éﬁ&%@F%@lpmﬂl%C ac1gs ?ffor@u iyﬁi/uoro 4- bi phenyl )- and
R- 2- (6- nmet hoxy- naphthyl ). Particul ar¢y preferred R-2-aryl propionic acids of
formula (V) are those wherein the (RA y:f residue is the one-of the
R-enantio"riiers of ibuprofen, léaﬂoﬁ'\o‘;ﬁmpf%ur profen, tiaprofen, naproxen
and flurbiprofen. Said R-2- aryI propi oni ¢ acids are known 15 conpounds and

are obtai nable as enantioners via proc@sses 6Vapoptical resolution of the
corr espondi or (R.S)-2-aryl propionic

2.
el oy MR e ey b AR it P p e Syve N T PR dual
2-aryl psoplamu@n@ﬂia@ﬁmf@b@vémsdﬁmlt&@%ﬂﬂehﬁlélo ﬁ%ﬁ%@ﬁé&r Iped is the
(0]

conversion of (R S)-2-arylpropionic acids iInt ne o e’ enantioners via
i nt er medi aPEePRTragpoTding il mktodndescripgl Mitstadkiarhé oselpiatwhich SHhtheses of

2-aryl-pro [ r|n all.y relates . tao. their .enant | but may
be nodifie {f@ﬁ%%?%lzgfry 8%1261” 1%{ nog }fa(véoﬁ?eﬁ'f Hute %gﬁew’l‘the
chiral auxiptdpisnic dets whereusie ibsafihal é,f&'l!lﬂ(%hoﬂl%s H’eﬁyﬁlﬂ%%t fsa3. gﬁ O%)Z the
synt hesi s of  a- aryI al kanoi ¢ aci ds, see, for exa ]Ij Trost an

R gby, J. lwiglol 1€Wém 3-phgnoxye3@:-bengqd:, fidhientid- ,a4asqhuaY1+ oA-hyfirdwyt, d|4um

id t Lett 980; f
?(r:]ia 3se§g$n§%€t gpl c ac a?ﬁlcﬁmrgy 1l 50\59@% Fha; jg/lryl s%‘gupelg é%’t(%%&ﬁdoé’ OX&T ., gr

Org. Chem 1h15n’2—2 }8}9,123»,(2—I19817q—44‘ocphehﬁ¢- ang R -0f(6 ahfhdky-Rpthe esters as chiral
reagents, thu Larsen et al . .Am_Chem Soc., 111, 7650, 1989 and
US 4, 940, 8 éma?H H&e Efﬁér?e%t?@élplapt% e4idy ef formalas PBcare teossriseseis thor t he

prepar ati oprpfredaad Ysj RHeORH OB thePR LSt ér | 1‘)@% oftn) %{g{?proq’er% it élfzﬁ)rgfeﬁw-r 2004

5-benzoyl - 204 phenyl and its esters eén an pat ent

No. 1 283 tigg@fenAmapfdxicni amt ﬂmblbmﬂeﬂ.OSalﬂhR—Zaﬁ@pﬁfo@idrﬁm afdst fre Bheant i oner

of sai ?5 ac Icc()jrhpggn%gia%&sarfi: thainable as enantiomers via processes of optical resolution of
the corresponding racemic 2-arylpropionic acids (or (R,S)-2-arylpropionic acids).
Methods for the total and stereospecific synthesis of individual 2-arylpropionic acids
are widely described. Likewise described is the conversion of (R,S)-2-arylpropionic
acids into one of the enantiomers via intermediate 2-aryl-2-propyl-ketenes.

20 The enantioselective syntheses of 2-aryl-propionic acids principally relates to their S-
enantiomers, but may be modified to obtain the R-enantiomers via a convenient
choice of the chiral auxiliary. For the use of arylalkylketones as substrates for the

- synthesis of c-arylalkanoic acids, see, for example, B.M. Trost and J.H. Rigby, I.
Org. Chem., 14, 2936, 1978, for the a-arylation of Meldrum acids, see J.T. Piney and

25 B.A. Rowe, Tetrah. Lett., 21, 965, 1980; for the use of tartaric acid as chiral
auxiliary, see G. Castaldi et al., J. Org. Chem., 52, 3018, 1987: for the use of alpha-
hydroxyesters as chiral reagents, see R.D. Larsen et al., J. Am. Chem., Soc., 111,
7650, 1989 and US 4,940,813 and the references cited therein.

A specific process for the preparation of 2-arylpropionic acids wherein the aryl is a



t he conversion of the chloride of (R S)-2-(5-benzoyl-2-acetoxy) propi oni c
acid into 5 the 2-(5-benzoyl-2-acetoxy)prop-I-ketene, by treat me?é
tertiary am ne, such as dinethylethyl am ne, which in turn, when reac
with R(-)-pantol actone, yields

R(-) di hydr o- 3- hydr oxy- 4, 4-di met hyl - 2( 3H) - f ur anone- 2

-acet oxy 5- benzoyl phenyl propionate as the only di astereoi soner (Myers et

gloéi , ’ '111 76%b§% Pﬁgﬁﬁ&“égg eé%?ﬁé%ﬁ% %ﬁ%gge&q Bﬁh% RaﬁerLul*{'d—il\Aa%]él 52 =

R- 2- ( 5- benz@sg@l-z hydr oxyphenyl ) - propioni c acid in an effective way,
avoi di ng thfglp g_dl ous procedures -of optical resolution, for exanple by
fracti oned “¢F §Etcant meshqdofer dae PWEMQ&‘DH of e Itla)antlomeanﬂéa)cﬂ acid, consists in

| evo- dr opr [ for eparatjon of (R

2-aryl pr Opﬁg%?gﬁ\geg?drgo tﬂfg f{e %fgg%;]t%@b%% 5P WF@B@BWQ fid dnto

hydr oxyar ylthee(Admntafi)2-acanymob adeneNb R weBGidk NALOD WiARSShRENYCh | uor i de
to give the erfhu]g utanesulfonate ester (vVd) wherein n’is an 1nteger

froml to & Iyl grinsyyheghon o wheros@wyed(wbl R{Hheaotmdqetenedgieldyd)
under go t hex Mialvag)- 99t qfHar4 & t a%ter esterification and
al fa net hyl aqu:aor%/a ar 31}3/ ‘ﬁg] dnlra%ﬁ%ﬁ?l %(BEL 3“ g}p@?—,}peﬁzqygphgﬁy i nt eger
from1l to PremondRs asephesmﬂysdﬁlsteﬁ»@lsahieyl(prergzet% al kenvh . ¥z
CF3(CF2) n" g Q%A %59—43 %Opﬁgy[gve) 18 2 O C T 2004 Oorrpounrélls o? formul a
Ve are readtd A 8 1% Ay |Ibtﬁ'*tﬂyl @th@@agéhﬂésw@w Ah&d i s
strai ght okubNeandsiteshphireaidh kylm e al X ub t' tuted
or substitut edqvvlth an aryI1 group,%ﬁ:srﬁ}éé iC?%F %2@%’@‘3’?@?
aryl propri eFEeusfacihimenaeffebftive Rayy BHBding the tedious procedures of optlcal

resolution, for example by fractioned crystallization of the salts of dextro- and/or

levo-dropropizine.

In a general procedure for the preparation of (R) Z-arylpropionic acids of formula

15 (Vb), mono or polysubstituted hydroxyarylketones (Vc) are reacted with a

perflucrobutanesulfonylfluoride to give the perfluorebutanesulfonate ester (Vd)

wherein n is an integer from 1 to 9.

O, ,0
HO~ f CF,(CE,)n /S\O,Ar\fo
(Ve) (Vd)

The compounds (Vd) undergo the Willgerodt rearrangement to give, after
20 estenfication and alfa methylation, arylpropionic derivatives (Ve) wherein n 1s an

_integer from 1 to 9 and R; represents C,-Cj alkyl or C3-C4 alkenyl.

0, .0
S -
CF,(CF,)n”" Ar

Bk

>0

CH,

0
(Ve)



R3-0 0 5 Al kenyl or al kynyl groups can be hydrogenated under catal ytic
conditions to give the corresponding sgturated al kyl groups. The OFRQU ﬂf
of formula (Vf) undergo the deracem zation process as described ove bgb
conversion of the correspondig acid chlorides into ketenes , which, by
reaction with R(-)pantol actone and subsequent 10 hydrolysis, yields the
pure R enantioner. The am nes of formula (VI) are known products, nost are
commer ci al | gFoR¥%ai : \: j s...The allyl
esters of a- am?noﬂcgg% fggong? 'acg-@aar‘ﬁ@ﬁ%aeﬁgf‘ggﬁg?gﬁkﬁgaﬁggﬁgﬁ‘%@?‘q réa‘(%%%lgr cially
avai | abl e, vdrerainel4 may sthaight eparenchedi G4-Chakyl nehGdsalkand & alklayMal dmann
and H Kunz_Li.ebj gs, Ann. em,, .1712 983) or J.. Og. Chem, 1989, cited
previ ousl y.unﬁjc?rsgt'ﬁe%?’i rSBbg]%tle‘éléi‘fl-thoW Hg’ll BREPcOrPEdrBS CorespaRding (R& 2on,

pol ynor phowﬁ&gﬁg@tebpgﬁﬁﬁ,ﬁ@ﬁ)_mre used (hereinafter referred to as PM\s)
i sol ated from heparinized human bl ood, taken from consenting healthy
adults, by neans of sedinentation on 20 dextrane; the nononucl eated cells
were renoved by means of FicolllHypaqyg, whidst the red blood cells were
elimnated by treatment with hypotom,c sSplutfons. The cell vitality of the
PWNs was cal cul ated by exclusion with Tripan blue, whilst the percentage
of PMNs on the cytocentrifugate was € ed after staining wwth Diff

Qui nck., in accordance with the f¥Hcedure described by WJ. Mng et al., J.
25 I mmusol ., 138, 1469, 1987. In each of the experinents, which wll be

described in details helow the gre-i ncubations were carried out at a
t enper at ur &lgTyBoralkyy gapunsign basydragewsted undes castlytio conditinns do wiviehthd he

corpounds U3 SRR BRGNPtk T AIANLD, LSRR BLLSoRATR! ™

r ecombi nantieaceminationt prdcesskisndeScifiddl dboSe bie@noertRBMVI e ToreRBndieNRid
| yophi | i ze%épr_gt ein was dissolved in HBSS (Hank's bal anced salts sol ution)
at the cofUSAEssIRKelsnes ooV ety /Ay eaghnn PRENR Ginantodertenswand enhsequent

concenig at Qo Bkis1 e/l pwre Redalfio i€ Mot axi s experiments, to that a
concentration of 25-50 ng/nL in the évaluation of the intracellular

nmodi fi cat i $hs awineCaf Formila €VI) palielvn) praduttd, endshate dmne@cieRPavAlabRNoof 400

ng/mM in the eval uation.of tyrosine._ kinase activation. During the
chenot axi Smggglgyre(pg&eggl}smg@ Wt?‘ﬁ%ﬁ'ket et al., J. Imunol. Methods,

The allyl esters of c-amino acids or w-amino acids are known products,
commercially available, or they may be prepared using known methods; see H.
15 Waldmann and H. Kunz Liebigs Ann. Chem., 1712 (1983) or J. Org. Chem., 1989,
cited previously.
For in vitro evaluation of the compounds of the invention, polymorphonucleated
leucocytes were used (hereinafter referred to as PMNs) isolated from heparinized
human blood, taken from consenting healthy adults, by means of sedimentation on
20 dextrane; the mononucleated cells were removed by means of Ficoll/Hypaque, whilst
“the red blood cells were eliminated by treatment with hypotonic solutions. The cell
vifality of the PMNs was calculated by exclusion with Tripan blue, whilst the
percentage of PMNs on the cytocentrifugate was estimated after staining with Diff
Quinck., in accordance with the procedure described by W.J. Ming et al, J.
25 Immunol., 138, 1469, 1987. In each of the experiments, which will be described in
details below, the pre-incubations were carried out at a temperature of 37°C,

observing incubation times of 10 minutes with the compounds under examination.



33, 239, 1980) PVP-free filters were used having a porosity of 5 ncm and
10 m crochanbers made of plexiglas suitaple for carrying out the 250
replication. The m crochanber, consisting of a block of plexiglas CT 2004
containing 48 wells having a capacity of 25 p.L, was provided with a lid,
in turn containing 48 pores arranged in such a way that top conpartnents
were formed in the mcrochanber, which had a capacity of 50 [LL once the

lid was putimadd pLLOom .15 The_  conpounds bei ng

studi ed were adéggﬁgﬁtﬁ%ne gﬁlggﬁﬁggiémog%ﬁggﬁta&g}e‘a&t}pqgnth@ REosqldpraletde|

wel I's that Berai ned retenisuapansianinetcANNS (rAndgi Peﬁrb‘efe\éﬁ)' bgs Qlegt i bot tom
ined the vehicle to which IL-8 (or, if desire anot her

| evel that co

stimul ating” &b‘ﬁﬁ? PRI e diS 1 Vest WeHﬁﬁSdHamhblb@I@cmbaiw giutes) heer esul t s
of the in vy t e resentative 20 co nds of
Pormila (1) TS B I06 i Skl AAREEASER S cg%e@amon;’%é?@ng/mL

pr opi ondni da, th&scllqmmmus anxpemmenthe o tiaxi & cbﬁksbnﬁﬁﬂorp%f |5 §0 nﬁ e
i nhibition oflcgem) i s. of n PMNs stimul at ed yIL8
. H5712 2cH3ZEMA e cnia Aedigcaignspd (a5 (1.8 [Gla? Jm@m th@oaH**esS

9 6D CH 8( CH2- CH20) 2HA0+4
9pheny| EG%H%HE‘;?F@?%% %gﬂ*‘??gg%%%&%? Msﬁﬁ?tﬂv&yé’%l (2 e oo

2004 * R-i Blipingpiienhgmotds assey (dctodRingotopiia (Hadieed vt al; plaphael. Methods,

R-i bupr ophepoy. *** R-i buprophenoyl -serine The results Show an
unexpect ed gépiéndelr@«g?g%‘?ﬁ ea@tt‘?r\sn‘f"ifeoﬁseél ReifBera gorgsiiyt of $, mck whilch ar e

:c Pg(ranpendentxmﬁfocﬁéhﬁbédaoﬁlﬁ@é’ of A1&tiBlht Guit ML %P%td{r?fhg' gute%ﬂedl%g ieation Lilht 'ng
microchamber, consisting of a block of plexiglas containing 48 wells having a
capacity of 25 pL, was provided with a lid, in turn containing 48 pores arranged in
such a way that top compartments were formed in the microchamber, which had a
capacity of 50 uL. once the lid was put and screwed back on the bottom part.

15 The compounds being studied were added at one and the same concentration in the
top-level wells that contained the suspension of PMNs, and in the wells of the bottom
level that contained the vehicle to which II.-8 (or, if so desired, another stimulating
agent) was added or otherwise. -

Table 2 below gives the results of the in vitro evaluation of certain representative

20  compounds of formula (I) (10® M), in comparison with (R)-2-(4-isobutyl-phenyi)-
propionamide, as inhibitors of chemotaxis induced by IL-8.

Table2 R’ % inhibition of chemotaxis of human PMNs

stimulated by IL-8 (10 ng/mL)

1. H 57+ 12
2 CH3 25+9
3 -CH2-CH2-OH 20+ 11
4 -CH2-CH2H* 45+ 8
5 L-CH(CH3)-CO2H** 65+9
6 D-CH(CH3)-CO2H**+ -17+6



the stereochem stry of the amno acid acylated by the R-2-aryl propionic
acid (in the case in point Ribuprofen): after acylation wth D alanine

(5) a marked "pro-kinetic" paradox effect is observed, which is qtﬁft@CT 2004
distinct fromthe inhibitory effect on chenotaxis manifested-by the am des
with glycine (4) and with L-alanine (6). 10 Also the electronic effect

i nduced on the am de carbonyl by the substituents of an aromatic and

het ero-arogmatic tyypg @?{3@1; € y«af {ect,s the activity: in contrast to the
good activity of 2- p)}l‘l y}?ﬁg%égie{ andiﬁ- |§yri dyl -am de (10, 12) there is a

poor activdty i fCHReCHAONRIGf anilidé0 ¢ and of 3-pyridyl-anmde (11). The
observati OQ that, ,gi ven the other Slligsti tuents being the sane, the
presence, 1n t he Ph§Ryly kyl residue 0 t he ani des (3, 7), of a primary
al coholic gyoup ixppagition y with ?@g%ect to the am de carbonyl is
acconpani ed by a decréase in the biological activity, which is restored
after its Eltheri Bimaidydbn with the - CGH2+CH2- OH resi due (8), points towards

a dependen of the ency of the bjolggical effect upon the invol venment
or ot hermfie of 4fW@'Pd§'ﬁﬁ de car bonyl %ﬂni an der Waal s i ntranol ecul ar bonds.
20 A strict dependence of the biological effects upon the absolute
configuration of any R substituents which mght be present in the
conpounds dR-beprephenqyl-glycsnentt Eetbeproptiemyhdtalatiad iy R-ibpesphego fiie-
activity oglargihg_ 424 vi dual, di alster eoi soners obtained by reaction of the
enant i oner S38FS he SR EFPRISTRYISSIRG i Sobut yI - phenyl ) pr opi oni ¢ aci d

(i bupr of enfhetesitd fioveaa b QBRE deperdlcAld Beihe HARVAS BH almBeE RO TG n Tabl e
3, show 25 how each of the four diastereoi sonmers behaves 1n a significantly

di fferént Whigh apejindegendent of ope apptberudetinc eoatibutiondequdenteenfitiipiremact i ons
o 2 SRt RSl DGR e PR eSS, o
i nhi bi ti orcaed id peiaORYibeprofdntfep AeNMr HRM-AeneBenPs sh&dRpte kifetc" S, D
RD65 9 4t 13 419 -176 . L
paradox effect is observed, which is quite distinct from the inhibitory effect on
chemotaxis manifested by the amides with glycine (4) and with L-alanine (6).
10 Also the electronic effect induced on the amide carbonyl by the substituents of an
aromatic and hetero-aromatic type considerably affects the activity: in contrast to the
good activity of 2-pyridyl-amide and 4-pyridyl-amide (10, 12) there is a poor activity
in the case of anilide (%) and of 3-pyridyl-amide (11).
The observation that, given the other substituents being the same, the presence, in the
15 alkyl residue R' of the amides (3, 7), of a primary alcoholic group in position y with
respect to the amide carbonyl is accompanied by a decrease in the biological activity,
which is restored after its etherification with the -CH,-CH;-OH residue (8), points
towards a dependence of the potency of the biological effect upon the involvement or
otherwise of the amide carbonyl in Van der Waals intramolecular bonds.
20 A strict dependence of the biological effects upon the absolute configuration of any
R’ substituents which might be present in the compounds of formula (I) is moreover
demonstrated by comparing the activity of the individual diastereoisomers obtained
by reaction of the enantiomers of the chloride of 2-(4-isobutyl-phenyl)propionic acid
(ibuprofen) with the enantiomers of alanine. The results, reported in Table 3, show

25  how each of the four diastereoisomers behaves in a significantly different way,



From t he pharnmacol ogi cal eval uation of the enantioners of the am des of

i buprofen 10 and ketoprofen with 4-nmethyl-2-am no-pyridine (Tabpg gy mﬂ
can be noted a curious discontinuity of the biological effect accordlng to
the presence or otherw se of substituents on the pyridine ring and to the
consequent electronic or steric effects on the amde carbon | y . Table 4
Conpound @6inhibition . of chenptaxis of human PMNs stinulated by IL-8 (10

LT, ponpBsPRRES, #0 ERRRML 0 AL AR 0 of STRL MY B! ) 05
R-2-(4-i soluuklydwmmemelbapis@mlmmmhdﬁmm arektiyh op&‘l&ecboﬂ@oihﬂds
S 2-(4- |so Eyl-phenyl)proplonanlde 4-nmeth I-pyrldlne 3 5 20 By way of

exanpl e, 2- (4-i sobut yl - P 9@§n¥myca?%o%?evhynbmﬁKMpDBhawb@@e

i nhibits, |n a dose- dependent axi s ed by I'L-8 (10

ng/ m.) in the concentration r%ﬁ% % ﬁf?@ﬂgkto 1éh§8&§% The conpounds of
the invention are noreover capable of inhibiting the increase in the

intracel lular concentration of 4-" ions induced by IL-8, an eval uation
conducted 25 in accordance w t he experi nent al d@iiaescrlbed by C.

Bi zzarri et al., Blood, 86, 238§, 1995 I n addition, g4conpounds of the

i nvention S|gn|f|cantly reduce 1L-8- induced tyrosine ﬁlnase activation. 22

25 0CT 2004 As previously dSéEussed t he conpounds4 #fl9t he i nventi on have
not been found to inhibit the zynmes of COXs when eval gied ex vivo
according to the procedure de i bed by Patrignani . Phar macol
Exper. Ther., 271, 1705, 1994. In addition, in aInDst aII cases, the
conmpounds of the invention of formila () do not 5 interfere with the
product i onFesfm ﬂ@lmw@acalmvmmhmomre@pmgess oy thet armidesabf ibmprofkt h

| i popol ysa n _t.he conce tion ra e between 10-5 and
10- 8 n/}'é/Th%%p%%togm ?no‘r’i’“g?“g?]ﬁ b?&ﬁﬂ‘&‘i Pgydipe %@3“2 “ihf Q) BLIBEY be
recorded, #Scortsitlyyofathet b@lddidil teffeft §éo%frd1§5|tﬁat|hesﬁrg§k'nf:é %%ﬁer\a@é}dopf ten is
| ower than 15-20% of the

substituents on the pyridine ring and to the consequent electronic or steric effects on

the amide carbonyi. - -

Table 4 Compound % inhibition .of chemotaxis of human

PMNs stimulated by IL-8 (10 ng/mL)

15 R-2-(3-benzoylphenyl)propionamide-4-methyl-pyridine -15+£25
S-2-(3-benzoylphenyl)propionamide-4-methyl-pyridine -1+10
R-2-(4-isobutyl-phenyl)propionamide-4-methyl-pyridine -12+2
S-2-(4-isobutyl-phenyl)propionamide-4-methyl-pyridine 3£5

20 By way of example, (R,S’)-2-(4-isobutyl-phenyl)-(N-carboxyethyl) propionamide

: in.hibits, in a dose-dependent way, the chemotaxis induced by IL-8 (10 ng/mL) in the
concentration range from 107 to 107 M.

The compounds of the invention are moreover capable of inhibiting the increase in

the intracellular concentration of Ca™ ions induced by IL-8, an evaluation conducted

25  1n accordance with the experimental model described by C. Bizzarri et al,, Blood, 86,

2388, 1995. In addition, the compounds of the invention significantly reduce IL-8-

induced tyrosine kinase acttvation.



basal value. 10 This insignificant inhibition of the synthesis of @%E%CT
enables a clear differentiation of the2zconpounds of the invention of 2004
formula (1) fromthe S enantioners of 2- arylpropionic acids and fromtheir
am des, which, on the contrary, due to the marked inhibition of the
synthesis of PGE2, constitute, for the nurine macrophages thenselves, a
stinmulus towards an anplification of the synthesis of TNF-a. 15 Notably, an

anpl i fi cat isnprieiotitly-dscaiysud) 88l Soristins REHES idvRn@HP hide/ hATb&e! folad kpn of
the neutrophils and to favouring their chenotaxis, as well as constituting
a sti mul us byt e crzymies eafi SOSs Wwhengevatunted: ex vaonacsbrdihe ta teppronetirof t he

i Togard et phdibnadi 6 4 P PRGN EEEIREE, PPL P BT, °
macr ophagesddision, ASsalmast dlhkdsbs, tths Yorapdieetk dfiiad idven2d §OmEua ggdb Rof €gard

to the synthezis of tgytoki ne itself after stimulation with H2( I n view of
the above SYHEFTE TaHY EF PERGUAboR@f pk: wrueeddnimwrinevasmenhagts by stualator t s

af fi nes as,thea; ' 3 ' mtors of the jnfiltration
of ' hout  opha Bopash RATIA" HBEhE) WIPRNRLOTRA S berb R 10 ety A
J. Pat hol . 10°1B8, TheliaRipitibARF he proéuotvh@if @ GH,} Which ingay(fMssiBB! Be 1@Eordéd, is J-

Clin. Invest., 87 4i63" 981), 25 ulcerative cholitis (Y.R Mhia et al.,
Cin. Sci.mogdy abls limig s statizqel sispificanseagnsd glten ksioper dlaandy2@hdfiteti opat hi ¢
fibrosis (EasdivdYhdler, cited previously, and P.C. Carre et al., J. din.

I nvest., 88, 1882, 1991), glonerular nephritis (T. Wada et al., J. Exp.
Med., 180, This3ssignidio)t, inhihsioncfpbelngtsheris dMRGENwRatldsanciefr dipferantiatidd ) ar e
used for t treatment of .these dis es and for the prevention and the

t r eat ment %“? ﬁ’c‘fa?%ﬂ%%unﬁé(?%ctgﬁ%@nwnigﬁ&@ aa&h#d’“f e f eremBemeny. ofSgki do. et
al ., Natur gyl onR2ids h89 Fom HRE HRHROUWRELS, [ | er with
a conventiggﬁﬁgoe Ilo;ed adji_nuvant, gg%c,)z a %t%%ﬁﬂkr%??%%hﬁf“?%ﬁ or
exci pi ent whibitven paded symhesis nd PEiEm obngiteerdoreube cabrine anposphagans and
unit dosaggs thereof.. and.in such form may he enpl oyed as solids, such as
tabl ets ort%Fﬂsggas’ééBEWﬂgg?w Slail&ﬁ’ipiig]"%tl%’r&a@e n@‘l"‘hﬁ%% TN rgpensi ons,
emul si pNS, NBlabX) & ; N ' - Akl for. oral use, or
in the for mggP NS ag'fagl? Flpgﬁfb?ﬁqgct a Feéyggﬂe%%%%gﬁtggﬁg%}%%ﬁ%n( ?él%ri ?Jfléli ng
subcut aneoths neusephiBual to firanniag ehxdit cldmatainasiwdlbascaRtmtin; ta dieaage for ms

w thout adiior SRR Deb dompatmmer tircopmeHel phds: TG eueh ol (osage
forms may GeR!QinRtVer Stk & RhibROH ¥ffe@TPWlard to the synthesis of TNF-a,
which is normally stimulated in macrophages by LPSs, an inhibitory effect that is
20 found also in regard to the synthesis of cytokine itself after stimulation with H,O,.
In view of the above experimental evidence and of the involvement of IL-8 and its
affines as the most important mediators and promotors of the infiltration of
neutrophils in diseases, such as psoriasis (R.J. Nicholoff et al., Am.. J. Pathol., 138,
129, 1991), theumatoid arthritis (M. Selz et al.,, J. Clin. Invest., 87, 463, 1981),
25 - ulcerative cholitis (Y.R. Mahla et al., Clin. Sci., 82, 273, 1992), acute respiratory
insufficiency and idiopathic fibrosis (E.J. Miller, cited previously, and P.C. Carré et
al,, J. Clin. Invest., 88, 1882, 1991), glomerular nephritis (T. Wada et al., J. Exp.
Med., 180, 1135, 1994), the compounds of the invention of formula (I} are used for
the treatment of these diseases and for the prevention and the treatment of damages
30 caused by ischaemia and reperfusion (N. Sekido. et al., Nature, 365, 654, 1993).

The compounds of the invention, together with a conventionally employed adjuvant,



Wi [ ded daily dosage range
[ [ [ comensurate with the inten _
?f Lge ?gt;xglg;géedbﬁga enpl oyed as pharnaC$utICaLSé LﬂgraﬁlgﬁfiggibE&SHMh
O ) . . . O .
[ [ [ stered in tHe form _ na
COMROSi LT aresﬂﬁﬁlggLLgs??FBEQ can be prepared in a manner well known in

o [ [ und.
tcﬁgpg?\; Irr(s?ur:]eutical art and conprise at | east one 5active conpo

IS i [ dmnistered in a .
ounds of this invention are a v od
Gﬁg(ra:rglcleﬁ{ [ E:Q?I ;Og}?f ective anount. The ampunt of the conmpound actually
p : 5

' | Gi j i ght of
i stered WP SYHNEap pxeipicdetmayniteeglabyd anphysi %ﬁybof' ?’P%‘gieaﬁlah%ﬁhe
o e t hESHETRLAR doknel udi ng the condition to be g éﬁﬁ Sge.
: Ee rﬁl ?gﬁ?ecﬁp%%i St 1ot Rases ﬂg:r imlﬁééﬁlp&!11dlla§&“é?likltﬁlf9’g§ 3 solids,
oo, respmaned syl goggnl lis, gl
i ent the TiKe. _ _
Pﬁf/;ﬁt” |t 0?1 ?alt @gigg’ﬁrﬁ%%?%t%“r@ﬂs%ﬁjﬁ fdledawitiethe dane, ﬁ%ﬁ‘f"?@hﬂ&glﬁfﬁ'&?& raldf
| : . Intravengus, 5il ,
'r ef ? :lnés ta5|r ar’%ﬁﬁi ﬁlj eﬁéa%gégc#?]@[&%ﬁ)? goﬁqa%re?fsmle(lmluduglgu gtgxcygagié({ui@% ﬁg@p%gs are
;aPef er abl y- fRberdcetdchl asompbdifens RLECL,aR! Qo %ﬁfﬁ%ﬂ}sort T Buk doomprise

it .oral admnistration can ta ver, the
ot ons onefliclsd 63 lona) prapopomonsh e R

- i to faci \
conposi t i onsr prifciple8SAt &dn 'uHit?l'abat <4952 éﬁg%ygtgw@m Withbly effeabretingo i t S
dors?ng. The }_er m "unit dosage for TS _ . 15, and ot her mammal s,
suitabl e aS' i teiby idpwdipes chmmehsn®ms vt lEhesh’lténﬁSa g?ﬁl’,go%ﬁ@ﬁ&*%ﬁ il be
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sui t abl e ph#flraceuplogad a@Xﬁﬂa?ﬂnE&tuticJé/,p{h%allmy es tofd’gus'sa?ne‘/e];lggnmaré rg;l)igzgley
prefiled, pegﬁnrg?uas?e%c? gl the form of a pharmaceutica] composition. Such compositions can be
prepared in a manner well known in the pharmaceutica] art and comprise at least one

active compound. Generally, the compounds of this invention are gg_iministeggd In a

15 pharmaceutically effective amount. The amount .of the compound actually
administered will typically be determined by a physician, in the light of the relevant

circumstances, including the condition to be treated, the chosen route of
administration, the actual compound administered, the age, weight, and response of

the individual patient, the severity of the patient’s symptoms, and the like.

20 The pharmaceutical compositions of the invention can be administered by a variety

of routes including  oral, rectal, transdermal, subcutaneous, intravenous,

Intramuscular, and mtranasal. Depending on the intended route of delivery, the

compounds are preferably formulated as either injectable or oral compositions. The

compositions for oral administratjon can take the form of bulk liquid solutions or

25 .suspeﬁsions, or bulk powders. More commonly, however, the compositions are
presented m unit dosage forms to facilitate accurate dosing. The term “unit dosage

forms” refers to physically discrete units suitable as unitary dosages for human

subjects and other mammals, each unit containing a predetermined quantity of active

material calculated to produce the desired therapeutic effect, in association with a

30 suitable pharmaceutical excipient. Typical unit dosage forms include prefilled,

premeasured ampoules or syringes of the liquid compositions or pills, tablets,



| anmpou es or syringes of the liquid conmpositions or pills, tablets, 24 2 5
OCT 2004 capsules or the like in the ca of solid conpositions. In _such
conpositions, the amide conpound is usdally a minor component (fromoaPdlUtns
0.1 to about 50% by weight or preferably fromabout 1 to about 40% by
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bi nder suchd@dngiogmpo crystalline cellulose, gumtragacanth or gel atine; an
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general |y aéividnt Qe .10 1500 of the compounds of

formula (I plg? day, SB?}EBS%‘?}E élS%?dvildPélgegﬁ r?t%%ﬂti Pica aidAlgiis tac i ons.

H gher dos&§@xgsh\orivenaeiaiohi atlerédnohien astlhﬁgﬁ@&uhp_st&t}@telrﬁguh%hiS%Lﬁ y, of the
abo

~conpounds g{vlléiﬁ iSi vention. over |ong periods of tine. ve descri bed
conponents for oralFy* SpHde & svedenng i48FicsuEh| &8 cwmpEsot bamnbarilar& grerel y

repr esent aﬂhvmnﬁgehhﬂfchrﬁ@b@ﬁﬂeﬁhﬁltﬁﬁetﬂﬁl éaligﬁat%,r grcoergnsée av%relgg.ni ques and the

Injectable compositions are typically based upon injectable sterile saline or
phosphate-buffered saline or other injectable carriers known in the art. As above
mentioned, the amide derivative of formula I in such compositions is typically a

20 minor component, frequently ranging between 0.05 to 10% by weight with the
remainder being the injectable carrier and the like. The mean daily dosage will
depend upon various factors, such as the seriousness of the disease and the
conditions of the patient (age, sex and weight). The dose will generally vary from 1
mg or a few mg up to 1500 mg of the compounds of formula (I) per day, optionally

25 ‘di\‘zided into multiple administrations. Higher dosages may be administered also
thanks to the low toxicity of the compounds of the invention over long periods of
time.
The above described components for orally administered or injectable compositions
are merely representative. Further materials as well as processing techniques and the

30  like are set out in Part § of “Remington’s Pharmaceutical Sciences Handbook”, 18™

Edition, 1990, Mack Publishing Company, Easton, Pennsylvania, which is



30 like are set out in Part 8 of "Remington's Pharmaceutical Sciences
Handbook", 18 h Edition, 1990, Mack Publ i shi ng Conpany, Easton,

Pennsyl vani a, which is 25 incorporated ferein by reference. 2 5 OGQl5 204,
The conpounds of this invention can al so be adm nistered in sustained

rel ease forms or fromsustained rel ease drug delivery systens. A
description of represent ati ve sustained release materials can al so be
found in the mcorgc%ate er| als in the 5 Rem ngton's Handbook as
above. The PFePeAt Yo?? LFHYE! be illustrated by neans of the follow ng
exanpl es which are not construed to be viewed as limting the scope of the
i nvention. The th8péless o invention formul a
(1), the convent i on hasﬁ%beg{r?egﬁd%r{)%g(ﬁof |%@C§?€rﬁ&m%§t% 5?15? g%rms
configurati %Tnﬁfom‘ S'é\?wwn@ﬁlrcladlsesaimgdeﬂluem Systehfy. tAnattescfquloheofpf@%@ﬂtaMb t he
substltuent amed g id co nds \aér tg &r n(% si gns

etc.). Exanples o atbr St PR OF HRUG o Ef@tmawalra&rdumamam ﬂ(tr

di met hylsf or Rewingeon’ HIBIdd Rk a@ Eh%dé oxy-benzot hi azol e, DCC for

di cycl ohexyl carbodii m de. 15 EXAMPLES Exanple 1 (R
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hydr ochl ori.d 22. 2 Iﬁilb and trllet hyl ad%efﬁgﬁélg)(ptﬁ]% C%nb?\ﬂém% )

was added; ﬁ’&é 9‘1013 MW&C&HH@&@ gbgolyteceradigimatioppof amnehifabguttihehgl of 5
24. 2 upder stirrin or.two hours at a
g ( v mﬂ%ét)ma);r PZh etk W Bhe sYYB‘s% PE[ sﬁc[ SRmpoynds gVé siges (eap iRy

tenperature T =°0C nd t hen, over i

el imnation SbyS'feth)r ation of t he di cycl ohexylurea precipitate, the
filtrate iluted with ethyl acetate (50 nL). The organi c phase was
washed wi aﬁjpéfiﬁl uff ontRbrevigignsi tarc REIFd (o x tahythofurai,t h DMBat forat ed

sol ution ofdrhl@ﬂﬂ?@mgrgdé 204Ha fi sat rat ol ution of
Nad (20 ni). After drying on Rlazggﬁ qahe}(/c%%@?g?qui %g%&ven{t‘% at | ow
pressure, aisyekbhaudcahedinbidai ned (3. 86

15

EXAMPLES

Example 1

(R, S')-2~[(4'-isobutyl)pheny[]-N-(2-carboxyethyl)propionamide

To a solution of R(-)-ibuprofen (5 g; 24.24 mmol) in DMF (20 mL), cooled
20 approximately to a temperature T = 0°C, 3 g of HOBT {(22.2 mmol) were added

under stirming. After 15 minutes, a mixture of L-alanine methyl ester hydrochloride

(3.2 g; 22.2 mmol) and triethyl amine (3 mL) in DMF (5 mL) was added; finally,

DCC was added in successive portions for a total of 5 g (24.24 mmol). The mixture

was kept under stirring for two hours at a temperature T = 0°C and then, overnight, at
25 room temperature. After elimination by filtration of the dicyclohexylurea precipitate,

the filtrate was diluted with ethyl acetate (50 mL). The organic phase was washed

with a solution of 10% citric acid (2 x 20 mL), with a saturated solution of NaHCO;

(2 x 20 mL), and finally with a saturated solution of NaCl (20 mL). After drying on

Na;S04 by evaporation of the solvents at low pressure, a residue was obtained (3.86

30 g), which, suspended in hexane (60 mL) and kept under stirring overnight, enabled



whi ch, suspended in hexane (60 nL) and kept under stirring
g\?e%ﬁ ght, enabl eg 26 2 5 OCT 2004 separﬁgtl on] of ?Zvvm te crystallingsg ger 2004
recipitate of (R S )-2-[(4-isobutyl)phenyl]-N(2- _
Pret hogycar bonyl et hyl ) propi onami de (4.9 g, 16.84 mml). To a sol ut: on off2 g
(6.87 mml) of the latter conpound in dioxane (9 nL) an equal volume o
NaO—| IN (9 mL) was added and the m xture was kept under stirring at 5 room
terrperatureso%:ernigo ution with water and ice (130 L), it was

. . After dil . , ; .
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i_235 (752)3;2; joag 0.93 (th@-lsl J = 7I—$)t. 15 Alternatively, IIJZ SO
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of The ster in OHLs Tt onosSLLRCEPEIEMe SRt Saeiae wer o
added, was 3hEdY BEFSPEP t@yiekha Frsisiug Whict50Gse tiyenalliZe uiheeass cft: (3b8aLy eaction

[ s m erafure (so as to mninize the 20
bossi bl'e T arae S IA eBBPET ) RS Shraebapranersmidnd Sopvest's, the
i i i Mth ethyl ether; the organic
crude produndlah.p @25-28TC, @R, £ 246 1B, A9 BV ¢ )
phase wgs extracted with Na IN (2 x 15 rﬁgk_,l t he basi c aqueous extracts

i nEhMFatGIaCh) eul7.ahd. Ioes, SED; 68 (by, CONE)IRS (Wi 111); S0 (M) 13
}tl\ﬁirgsﬁ?gﬁ;hgt Tlil_fez qga % Q@sg =t hen' extract _ed wi'th d—iZClZ ?} S(l 15
nL), and the o gah?’t gﬁfzr agt ( wﬁ}fﬁ weta; 285 dontithed.5af(deBH] he mz)gsm
treét ment qubjm,wzvﬂzﬁ(ﬁ@ r@ﬁeﬂzq%gtl on of NaCl, drying on Na ),

i ired (R S")-2-1(4"~isgbutyl)phenyl]-N-(2-
Lo box et NHHYRU s debi gy oS ke e DR A QERELT € Of

TR P RS TR, = 1 (P vl e
A solution of 1.71 mmol of the ester in CHClI;, to which 2.56 mmol of trimethylsilyl
iodide were added, was heated for a few hours to 50°C; then the process of the
reaction was interrupted by cooling to room temperature (so as to minimize the

20  possible formation of by-products). After evaporation of the solvents, the crude
product of reaction was taken up again with ethyl ether; the organic phase was
extracted with NaOH 1N (2 x 15 mL); the basic aqueous extracts were combined,
acidified and de-stained by treatment with sodium thiosulphate. The aqueous phase
was then extracted with CH,Cl, (2 x 15 mL), and the organic extracts, which. were

25 .combined after the usual treatment (washing with a saturated solution of NaCl,
drying on N2,S0Q,), yielded the desired (R,S')-2-[(4'-isobuty1)phenyl]-N-(2-
carboxyethyl)propionamide .

Example 2
By substituting, in the procedure of Example 1, L-alanine with D-alanine methyl
30 ester and with glycine methyl ester the following were prepared:

(R:R')'z'[(4"i50bUtY1)PhCHY1]'N-(2"*Cal'boxyethyl)propionamide, as a pale yellow oil



(RR)-2-[(4"-isobutyl)phenyl]-N-(2"-carboxyethyl)propi onam de, as a pale
yellow oil 27 2 5 0c T 2004 [C]D = +5 = 0.5% CH3OH) 'H- NWR (CDC13): 3
7.20-7.07 (m 4H); 5.97 (bs, CONH); 4.45 (m 1H); 3.60 (m 1H); 2. g@ Q@IT, 200!
2H, J = 7Hz); 1.85 (m 1H); 1.53 (m 3H); 1.35 (m 3H); 0.91 (d, 6H, '
7THz); 5 R(-)-2-[(4'-isobutyl)phenyl]-Ncarboxymethyl propionam de, mp
87-90C ' H NWMR (CDCI3) b 7.23-7.07 (m 4H); 5.93 (bs, CONH); 4.13-3.93 (m
2H); 3.63 [é‘(jlo Ig( _05 = 15Hz); 2.45 (d, 2H, J = 7Hz); 1.87 (m
1H); 1.53 ( 5= 3 (d, 6H, J = 7Hz). Exarrple310

L bysteine. ﬁﬁ&?@ggt”glﬂ?ﬁ%‘%?%?@ LA 8 B REDT v @%1%)5516234@

i sobut yl ) phéhy RJS5Nd 22H ( B -7ive) cags QnCHE}?QXSBe(E-fhﬂH)puggl(ﬁlngm dpg otrai ned.
In an inert; %s at nosphere, to a solution of 0.3 g (0 this
conmpound in mydr ous CH2Cl12 (24 m_) cooled to a terrper ature T -10C, a

1M sol uki o f S added der stlrrlng
The reagtl g{nqn% ﬁi Egﬁ%ﬁgh@gﬁ%%ﬁ Wg%tlh PIOBIOHFmé é?a%oﬁa = -10C for
one hour arH-NR& (@DCI)0817. 28eNPE (18} 4818 5‘9)3 (81 ©OMHY. 9. 130083 ?"XWQ% ﬁ@s t hen
diluted with water %20 rnL), the two ases were separate

aqueous phd%elBald 7 8HaxiZ adt55@) - ﬁw(dm%ci? THRe 1.8dmbilEB1.68 gArBI, Jext ract s

were washed td’l at solution of NaHCO3 (3 x 20 20 mL). The basic
aqueous pha?e%vva%‘Ja giﬁPaC|-§%f)| ed with HCI 2N to pH =2 and extracted with

CH2C12 (3 ExiOuple)3 The conbi ned organic extracts were dried on Na2SO4 and
evapor at ed i Y - i sobut yl phenyl ) prop ano yl]-2- am no
acryl i dBam@S(%[gég %@éﬁ Hﬁléﬂf?Pad@YHr? -apiicesedivacy] | ;' H- NMR (CDCI 3): 3
7.4-7.2 (my ; SethdH) 8 1 3 S.,,, 25 3H);
3,03 (s, 3H)Sﬂ@ Léy&%né H?’j’l psigh 31 i @wef”g?o ?d%%ﬁpw FF&%))(ZK%? (d,
6H J = 7}@))utyﬁph¢rm1]eN42"I\(ét fydrcapto-carboxyethyl)propionamide was obtained. In an

R-N-[2'-(4:-isobutyl phen pro oyI] 2-am no acryl ate The product was
obt ai ned b e ?%Jroﬁglﬁ%n %Br ek Ok & 6+8Ppsnashi efnthis compamdin oxi de

(1.1 equi Vaﬂhﬁd’ﬂo@"@ﬂ%l)@4%ﬂ)’bocﬁé$ﬁf a%&ﬁﬁéﬂaﬁge f'l'rgmlé%,% 1nPsdibdon of
15 'hBBr3 in CHzCl; (6 mL) was added dropwise under stirring. The reaction mixture
was kept under stirring at a temperature T = -10°C for one hour and then at room
temperature for six hours. The mixture was then diluted with water (20 mL), the two
phases were separated, and the aqueous phase was re-extracted with CH,Cl,. The
combined organic extracts were washed with a saturated solution of NaHCOj (3x20
20 mL). The basic aqueous phase was then acidified with HCI 2N to pH = 2 and
extracted with CH>Cl; (3 x 10mL). The combined organic extracts were dried on
Na;SO4 and evaporated to yield (R)N-[2'-(4"-isobutylphenyl)}propanoyl]-2-amino
acrylic acid (0.080 g, 0.29 mmol) as an opalescent oil;
'H-NMR (CDCly): § 7.4-7.2 (m, 4H); 6.81 (s, 1H); 6.1 (s, 1H); 3.80 (m, 1H); 3.11 (s,
25 3H); 3.03 (s, 3H); 2.60 (m, 2H); 2.01 (m, 1H); 1.70 (d, 3H, J = 7THz); 1.07 (4, 6H, T =
7Hz).
Example 4
Methyl R-N-[2'-(4"-isobutylphenyl)propanoyl]-2-amino acrylate
The product was obtained by B-elimination in the presence of potassium tert-
30 butoxide (1.1 equiv.) in anhydrous ethyl ether starting from (R,R')-2-[(4'-
1sobutyl)phenyl]-N-2"-(3"-mercapto-carboxymethyl)propionamide (at T = 0°C).



i sobutyl) phenyl ]-N-2"-(3"-mercapto-carboxynet hyl ) propi onam de ' (at T = 00).
28 2 50 Ci 2004 After dilution with 1311 equiv. of AcOH in ethyl _ethe
repartition with a saturated solution of NaH2PO4 in water, separa |oﬂ
drying of the organi c phase, nethyl

(R-NTJ2"-(4"-isobutyl phenyl) propanoyl ]-2-am no acryl at e was obt ai ned,
after evaporation, in the formof a pale yellowoil; 5 '"HNW (CDC13): S
7.25-7.15 7 3 3.63 m 1H)
£ 2SI Unestihgofost (g i 0, ol gt Wkl Bl

= T7Hz). B)SObl@pflmeratf@zPLOxemswawter rse;aaratm]nanmdxtm pf eredigeniOfphade, ﬁﬂ:ltﬁy\ra| ent

anount of t., 0 t free aci f the previous exanpl e was obtai ned.
10 Exanpl e\@ ‘%E'[%i-_(‘k -{Sg%%yf.ﬁ%gnyl)propanogl]% -amino pacrylate was g[c?tamed after
obut yl )phe'&%ﬂm&#&?mﬁﬁé%ﬁf%?&?ﬂé%@ﬂﬂé‘ jpr opi onanmi de A sol ution of

R( - )-|buprofen (2 9; ionyl chloride (4 nL) was heated for

3 hour sSat Hﬁélvffea(ccmhpeamésamr(m, 4&0)t €57 ¢QAH)NE. 86 s, rwgnztmgpamws@ t he
ue twice in

sol vent por pressure, takin resi

successi on % Eﬁ? ﬁkcg%ﬁé | Z)e\]féﬁcgmatmﬁrgl ?%égé”@fdernfféz)b A-98i(greRalctium
conditionsytgyelimnate "the residual traces of thionyl chloride. The oily
yel low residue (2.16 g; 9.6 mmol) of R(-)-ibuprophenoyl chloride thus

obt ai ned M@S’mmm@meismamwdomhsthehdﬁbﬂ:e(oﬁ&n gujvalehbemsalt Wi waferwas added
dropwi se, at.roomtenperature to a solution of 2-(2- an noet hoxy) et hanol
(0.97 ni; g(:, tﬁﬁﬁe ag’ﬁd’ {he RIEKIOPS Siammle t"fsgl‘?)taWE 9.7 mmol) 20 in anhydrous
CH2C12 14 15ERhhplet i rring of the reaction mxture was continued overnight
at room tenperature; then the m xture was diluted with CH2C12 (30 nL), the
or gani ¢ ph&é§e-AnH4 -walsHpldpivinyH-NHEL' - lhbl’dr@a/eﬂmk@emmp@mbn\amﬁdt a saturated

sol uti on of nd eva oration of the solvent at
I owu Ipressérsltﬁgéon Oggsﬁgﬁtg’uﬁéasfn%gmd\gg E)}E}PT‘@‘? @by #as haaded
chr omat ogr apy/h@hs @B{Hé%ﬂu%@e?é% %xg&o%hg 0 rdd R hnpdsuf, HARRRAN ent

oil, 1.87 g of R(-)-2-[(4'-
i sobut yI ) piehyavRPouaied- athlpar @r@y@trhosaﬁ@mghyp Stherespdumn tmicelen saxdeSsion -v@itiR (c =

5 77 (b, L T codilng Relsclfln Rl vhcly Copesatgy gt s 11y

1.63 (bs, fasldualltrads(sf, thddnyl hlod@e ~TheHBly yOUSR rEdldudtd.16) g~ 9.6 Hknol) of
R(-)-ibuprophenoy! chloride thus obtained was dissolved in anhydrous CH,Cl, (15

0
er,
Brps

mL). The solution was added dropwise, at room temperature to a solution of 2-(2-
aminoethoxy)ethanol (0.97 mL; 9.7 mmol) and triethyl amine (1.35 mL; 9.7 mmol)
20 in anhydrous CH,Cl, (15 mL). Stimring of the reaction mixture was continued
overnight at room temperature; then the mixture was diluted with CH,Cl; (30 mL),
the organic phase was washed with HCl IN (2 x 10 mL) and with a saturated
solution of NaCl. After drying on Na,SO, and evaporation of the solvent at low
pressure, a residue was obtained, which was purified via flash chromatography
25 (elueﬁt CH2Cl/CH;0H 98:2) to yield, as a transparent oil, 1.87 g of R(—)—é-[(4'~
isobutyl)phenyl]-N—(2"-hydroxyethoxyethyl)-propionamide; [alp = -3.2 (¢ = 3%;
EtOH);
. 'H-NMR (CDCL): 8 7.23 (d, 2H, J = 7Hz); 7.13 (d, 2H, J = 7Hz); 5.77 (bs, CONH);
‘ 3.75-3.33 (m, SH); 2.47 (d, 2H, J = 7THz); 1.85 (m, 1H); 1.63 (bs, OH); 1.53 (4, 3H, J
30 =7Hz); 0.93 (d, 6H, ] = THz).



29 2 5 OCT 2004 Exanple 6 Using, in the procedure of the previous exanple,
(S)-I-methyl-2-(2'-hydroxyet hoxy)- ethy?% am ne, (R 25 ocT

S )-2-[(4"-isobutyl)phenyl]-N[1"-nethyl-2"-(2""-hydroxy- 200%
et hoxy) et hyl ] propi onam de was obtained; [a]D = -16 (¢ = 1% CH3OH); 5
"H-NWMR (CDC13): S 7.22 (d, 2H, J = 7Hz); 7.13 (d, 2H, J = 7Hz); 5.55 (bs,
CONH); 4.17 (m | H; 3.65 (m 2H); 3.55 (m 4H); 3.40 (m | H),- 2.47 (d,

2H,J:7HZELM_ (bs OH);185(m1H) 1.53 (d, 3H, J = 7Hz); 1.1 (d,
3H, J = H@ 7Hz) . Using, in _the procedure of the previous
exampl e, ( SI.RLwri‘BtﬂFf‘yiPrOEed(“E@ Of'ihe PW&%W@PHEX@&W&Y&@T(Qehyd(r@iyethox)/)

R)-2-[(4"- but heny} | o

hydr oxyet hoéiy et h%/ﬂ ;Q)ro ¥%nam5312 (&s Isgﬁ%tgﬁghagél I':I}Ia{l PP gty dreRst he
procedur e m?h@yaa‘mjrlﬁ)rdxploaarh&leewwymhmed geie - E(B(ce:el%dOH}olIi)e group

consi sting,in 2-am no-pyridine, 3-am no-pyridine and 4-am no-pyridine, the

15 fol | éw nél M(Gﬁﬁéa)n@a 22(@sPdot+ VBEY 713 (d, 2H, T = THz); 5.55 (bs, CONH);

{1 anspar ent’ L ot HPAPE A £50H A BRIBAT 347 ol bt 2855, 25

m 2H; 7. Cﬁ 129 (m, 1(5@ d241, (HygAH 7.05
gbs, CONH) ; (Bi H)(m ﬁmH) 52)2 (( d, }] ?H%B:'Z])?Il—éd? ﬁ_ﬁj 71?%21 Oﬁb(d %ﬂﬂ% 20 (d,
3H, J = 7Hz7)HZ)O 93 (d, 6H, J = 7Hz)
R(-)-2-[(4 yl ) phe N ( rid ropi ona e formof a
waxy sol i &J o lf?‘g] B}l ajg ;E% Jd-uf%/ 3 6}{3‘)"9 P{I%IVS@)d]Gqu‘glé - (s,
1H); 8.182 (gdrokiyethd ) amfhe R 4"70193 r@h. J =
THz); 3. 80;15r Mel—% Xﬁeiﬂgz d, ZaS(H’J —)%jljlz ° 8/6)?}‘ @T?:{)N ﬂl%?’%é(d 3H, J
= THz); HT‘(O&Y@ PFY)sthéfllﬂfw}onam(lde)w&qt(tamed sobutyl ) phenyl ]
1-N- (4" -pyrEydyl bié)yopl onam de. Each of these am des can then be converted,
if so desired, 1nto the corresponding salts according to procedures that
%E e) WSI I[(ZMSWIg tsm tlle}'l)prcﬁl‘:tﬂurlei[(:lfl\l_Emhh‘Epll(4 ], ﬁgfefe@d@ﬂ) Pt @mine aelecﬁe% in thheI goup

-)- - i sobut en -pyri pr.opi onam de hydrochl oride, mp.
95- 30 100E°7%HHe )/1115% th cﬁémqyxpsl@d@e 5a@i:T4@@0uo-pyndme the

15  following were obtamed, I‘GSpeCtIVCIy:

R(-)-2-(4"-isobutyl)phenyl-N-(2"-pyridyl)propionamide, .in the form of a transparent
oil; {a]p =-56 (¢ = 1%; CH3CH,OH);
"H-NMR (CDCls): & 8.25 (m, 2H); 7.71 (m, 2H); 7.22 (d, 2H, J = 7THz); 7.13 (4, 2H,
J'="THz}, 7.05 (bs, CONH); 3.70 (m, 1H); 2.45 (d, 2H, J = 7Hz); 1.85 (m, 1H); 1.53
20 (d,3H,J=7Hz); 0.93 (d, 6H, ] = 7Hz);
R(-)-2-[(4"-1sobutyl)phenyl]-N-(3"-pyridyl)propionamide, in the form of a waxy
solid; [o]p = -96 (¢ = 1%; CH;CH,OH); |
'"H-NMR (DMSO-de): & 8.7 (s, 1H); 8.22 (d, 1H, J = 5Hz); 8.03 (m, 1H); 7.13 (m,
3H); 7.13 (d, 2H, J = 7Hz); 3.80 (m, 1H); 2.45 (d, 2H, J = 7Hz); 1.80 (m, 1H); 1.43
25 ' (d, 3H, J="7Hz); 0.85 (d, 6H, ] = THz);
R(-)-2-[(4"-1sobutyl)phenyl]}-N-(4"-pyridyl)propionamide.
Each of these amides can then be converted, if so desired, into the corresponding
salts according to procedures that are well known to the art, to obtain, for example:
R(-)-2-[(4™-isobutyl)phenyl]-N-(4"-pyridyl)propionamide hydrochloride, m.p. 95-
30 100°C [a)p = -54 (c = 0.2%; CH;0H);



'"H NVR (DMSO-d6): 8 10.91 (s, 1H), 8.87 (d, 2H, J = 7Hz); 7.83 (d, 2H, J =
7Hz); 7.37 (d, 2H, J = 7Hz); 7.20 (d, #H, J = 7Hz); 3.97 (m 1H); 23@(2
2H, J = 7Hz); 1.90 (m 1H); 1.50 (d, 3H J = 7Hz); 0.95(d, 6H, 7Hz) 004
In |ike manner, by acylation of R-ketoprofen, the foll ow ng was obt ained: 5
R(-)-2-[(5 -benzoyl)phenyl] N—(2 pyri dyl ) propi onam de hydrochloride as a
white powder; [a]D = -6 (c = 1% CH3CH2OH) ; ITH-NMR (CDC13): b 12.65 (bs,

N0, ST ARGl AT S il o B ko (o

pr opi onam de3B{d, 23Rt + THlz ”&D(D W,i201) Jof 7R=z);bupr gﬁﬂﬂﬁp;@ 4§Bt1~_i o ge= ryﬂdzyllt oxane
ot t'en- Baumann condi’ti ons,

h f
\Ig(t) gn(iqlﬁeﬁgé&ﬁ'& ﬁbh&gyfﬂl\lﬂ%ﬁﬁlllo %?@&%hgrﬁﬂé) was obtained in the form

725 fa, o ke thapfls, by B BT ER b oprorti oy RGN Yiortiond) | 3. 53 (m
1H); 2.33 R(:)- 34{(5 -BeIRO?B'P})enyE] quz (pgmd&ljlpmgmnaﬂiraa hydrRBloi@e dd; white3 (d,

3H, J = 7THz); 93.(d, 6H, EZ\H) Exanple 9 Using (R)-ketoprofen in the
procedur e @P“’éﬁé&ﬁﬂm*ﬁ (q:ﬁé/ff:&lHl 2R&Dinas obt ai ned: 20

R 2- ] X hyl opi.o n_the form of
g )1£021rry \[M(ﬁllﬁtléi?@gl%eéldl%aﬁgﬁ bs @ @h% %ﬁ ,1@,\@};?(%56%73% (m,81-7. 30
(m 9H; 6.11F){4H30 (CONH): 1 &% §H2ﬁ-(7PIlz 4H); 1.47 (d, 3H,J=7Hz). Exanple 10
25 Using the nethyl esters of cis- and trans-4-am nocycl ohexancar boxyl i c

acids in t edure of Exanple 1, the follow ng were prepared; cis-

'ErR;ng [? F(%?)E{%WME’%B{W%% %’Pﬁ)&gﬁ%{al ohexyl ) pr opi onam de; and
car boxy- cy @yohaxyhg pr apuRast deibupfopasidy chlord@ HOdR xS U«Et‘h%h %%T&mg2 g of

(R)-2-(2-acet oxy-5- benzoyI)EhenyI propionic acid in 10 31
of AcOEt (d&PWEEDorPinoNemahyemineyds) Srhotien-Gawhawar l@gn@ltldns,mﬂéa)z-@lr(é' vvere

isobutyl)phenyl-N-methyl propionamide was obtained in the form of a pale yellow
oil; [a]p =-21 (c = 1%; CH3CH,0OH); .

15 'H-NMR (CDCl;j_:-S 7.22 (d, 2H, J = 7THz); 7.13 (d, 2H, J = THz); 5.30 (bs, CONH);
3.53 (m, 1H); 2.73 (d, 3H, ] = 7Hz); 2.45 (d, 2H, J ="7THz); 1.87 (m, 1H); 1.53 (d,
3H, I =7Hz); 0.93 (d, 6H, J = THz).
Example 9
Using (R)-ketoprofen in the procedure of Example 1, the following was obtained:

20 (R)(-)-2-[(5"-benzoyl)phenyl]-N-carboxymethyl propionamide, in the form of a
foamy white solid; [at]p = -9 (c = 1%; CH;0H);
'H-NMR (CDCls): & 7.81-7.30 (m, 9H); 6.17 (bs, CONH); 4.1-3.25 (m, 4H); 1.47 (d,
3H, J = THz).
Example 10

25 Using the methy] esters of cis- and trans-4-aminocyclohexancarboxylic acids in the
procedure of Example 1, the following were prepared;
cis-(R)-2-[(4"-isobutyl)phenyl]-N-(4'carboxy-cyclohexyl)propionamide; and
trans-(-R)-2-[(4"-isobutyl)phenyl]-N-(4' carboxy-cyclohexyl)propionamide.
Example 11

30 To a solution of 0.32 g of (R)-2-(2-acetoxy-5-benzoyl)phenyl-propionic acid in 10



added under stirring; then, after approximtely one hour, 0.2 g of

L-al ani noyl -glycine allyl ester were adﬂed. The m xture was kept f @5 D2T 2004
hours at roomtenperature; the reaction mxture was diluted with AcOEt (5
m.) and was washed repeatedly with 5 H2SO4 2N, water, 5% NaHCO3, and again
water to neutrality, and then evaporated to dryness to yield, after
purification on a silica-gel colum, 0.41 g of (R)-2-(2-acetoxy-

5- benzoyl ) phanyle- ionil-L-al gninoyl-glycine allyl ester. To a solution
of 0.24 g of f ha lgés@%r ?(?—b?dogn rlr'ﬂﬁqe‘f 4%%‘9?5{&-1«&5)3 %é%anYdthmidaicﬂc iwegein  an
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col um chr osmt which . after repeate uspensions 1n HCO 6 N, has
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- phenoxy pheReRt s syaporeted dn acbulim tdediaiohy | TIRS fe@idse Ofas ARSVEGHYSGh{Ie:

gl ycine an - al ani ne, .L-phenyl al ani ne, L-al ani noyl - gl yci ne

gl yci noyl - CLL-C gﬁagem nees,o(?’tlltf'noé1 g’%‘“l }‘%Weﬂdel?ﬁ@Feélbb’tltéi HuS@4 26 and water to neutrality,

R-2- (2-f | uas giedd hifftheiyhg oR': ihe. . -2-(2-hydroxy-5:-b

enzoyl ) phenyl - p{dopanoyl -égloyg?ﬁg@%?paglf%%%%@%ﬁ%%ﬁeﬁﬁéﬁgIﬂex‘%’ll%b?&rﬁyl -L-al
Esydpe @hyms

arsine; (K¢ A obsfigio ayld) fme'B\’df'(RY)QP@D&)éioxEJﬂl‘y‘éxﬂ_@Mbpﬂc' .

arsine;;s (Blodnb -_ﬂ r oxys 5= benzoyl ) phenyl - prop anoyl - L- al ani no yP-gI yci ne;
5. G g s i

30 (R)-2-( 2y aroxy 55 R E5Mepheny| - propanoyl - L- phenyl al ani ne:

, has been washed to neutrality and up to
disappearance of traces of Cl- ions in the eluate (AgNOj3 assay), and then reactivated
by heating to 120°C for at least 24 hours.

20 Using, according to the same procedure, (R)-2-(2-fluoro-4-biphenyl)-propionic acid,
(R)-2-[(4'-meth0xy)pheny1]—propionic acid, (R)-2-(2—hydroxy—5-benzoyl)-phenyl~
propionic acid, (R)—2—(3-phenoxyphenyl)-propionic acid, the allyl esters of
phenylglycine, glycine and L-alanine, L-phenylalanine, L-alaninoyl-glycine,
glycinoyl-L-alanine, the following were obtained:

25 ~R-g-(2~ﬂuoro-4-bipheny1)-propanoyl-glycine;
(R)-2—(2—hydroxy—5—benzoyl)phenyl-propanoyl-glycine;
(R)-2—[(4'-methoxy)pheny1]—propanoyI-L-alanine;
(R)-2—(2-hydroxy-5—benzoyl)pheny]-propanoyl-glycinoyl-L—alanine;

(R)—2—(2-hyd1'oxy-5-benzoyl)phenyl-propanoyl-L—aIaninoyl-glycine;
30 (R)-2—(2-hydroxy-5-benzoyl)phenyl-propanoyl-L~phenylalanine;
(R)-2—(3-phenoxyphenyl)-propanoyl-phenylglycine;



Exanpl e 12 By reaction of an R-2-arylpropionic acid selected in the group
consisting in ibuprofen, suprofen, tiapgsofen, flurbiprofen, and naproxen
with 4-amnopyridine with 5 carbonylinmdazole in accordance w th2th8CT 2004
procedure of Exanple 11, the correspondi ng i m dazolides were obtained,

whi ch were reacted in situ with 4-am no- pyridine and

1-am noet hyl -4-(4',4"-difluorophenyl)-nethyl-piperazine to obtain: NJ[-2

4- (4", 4" - dif | ) - mat hyl - pi in- | -yl t hyl
R ot sopdry TERENS P By heSeg | Y o™
N (pyri d- 4-EkxamReAP2- f | uor o- 4- bi phenyl ) propi onam de; N-(p yrid-4-yl)-R2

(6 -met hox%nap ht hyl )prop i onam d e; N (p yrid-4-yl) -R-2 (4-thi eno
yl phenyl ) prpi TeafEH &, an R-Lprylpragioniy |dridRsele¢dd - in érz gydupt bb@sistidg in

-yl opi onani . 1 reaction of the imdazolide of
=1 bopr of enuptepets gt Y b e Byt RRctid TgRyen Aath 4-amipigdine 5t
pent anedi oi @arlamiylimidedotar MOXyoREMe) GHVCi e %F@e{}?&a,rol?oé&gﬁl W E)]tlgl Ye! ne

according to the procedure of Exanple 11, the follow ng were obtained,

respect i vel §PTeRRpqrRing nadpzadidey wespl qhtaingd, pyondpaee ryidted N-simtwivh glapghae; 20
N [R2- (4 | phenyl 1 =i mi nodi I i d; .
R 3 ava. 3 [0 E A e O o PR mR S beerene taebiain

N- 3- [ 2- (4- iNgRiH#pHatiflhgpphagtiaytthyl pipedzRENntBAGJH H-6- (2G4 g@,mé I 1yl
esters thereof.. §ﬁ reacti on of the ?mlrtnﬁsl estgl?it glil sar(coésoi%ﬁt, nyl}

N-al |yl - gl YAPHE RN pr opar gyl gl ycine 25 with R-ibuprofen in accordance
with the p g wf.rBPraml _J-}{g | were obt ai ned:
N-[ R-2-(4-isobutyl Bﬁien?lt) prSEDa%é’iﬁ ﬁ@%’}i’ﬁwgﬁci ne;
N- % R- 2-%4- i%ﬁ%m@f#p’ﬂﬂeﬂ;ﬂ(ﬁm@bmynaq}%th)ﬂapablbiyﬂar@ﬂdyfi nle; 4 30 o
N[R2-(4-i utylp Y. r.opanqQyl ]-. N-propargyl glycine; an et hy
esters theﬁég?m%%f@?@j&%ﬂz%d’ﬁ@Mma@wnws ng, in Exanple 11,
L-S-car bOX)Nreiﬁid-&X@tﬁlzfﬂﬁb%ﬂyl-wierpﬁwbr@%ahﬁ&‘e.a' lyl esters of
Example 13
15 By reaction of the imidazolide of R-ibuprofen with an allyl ester of N-miethylglycine

3-amino-1,5 pentanedioic acid, N-(carboxymethyl)glycine and N-carboxyethyl-
glycine according to the procedure of Example 11, the following were obtained,
respectively:
N-[R-2—(4~isobutylphenyl)propanoyl]—N—methylglycine;

20 N-[R-2-(4-isobutylphenyl)propanoyl]-iminodiacetic acid;
R-3-aza-3-[2-(4-isobutylphenyl)propanoyl)}-1,6-hexanedioic acid,
N-3-[2-(4-isobutylphenyl)propanoyl) }-1,5-pentanedioic acid; and
allyl esters thereof.

By reaction of the methy] esters of sarcosine, N-allyl-glycine and N-propargylglycine

25 . with R-ibuprofen in accordance with the procedure of Example 1, the following were

obtained:
N—[R-2-(4—isobuty1phenyl)propanoyl]-N—methyl glycine;
N-[R-2-(4-isobutylphenyl)propanoyi]-N-allyl glycine;
N-[R-2-(4-isobutylphenyl)propanoyl]-N-propargyl glycine; and

30 methyl esters thereof.



L-1 euci ne, L-nethionine, L-O nethylserine and serine by reaction V‘#SrbLIThFﬁgm,
i m dazol i des of R-ibuprofen, R-ketoprofed and R-1ndoprofen, the altVyl
esters of the 5 correspondi ng am des were obtai ned, which by treatnment with
Pd(0)/ mor pholine, were converted into the follow ng free acids:

N[ R-2(4-isobutyl phenyl) - propanoyl ] -L-S-carboxynet hyl cysteine;

N-[ R-2- (3- benzoyl phenyl ) propanoyl ] - L- S- car boxynet hyl cysteine; N
[R-2-(4-is dxamplolenyl)-prop ano yl] -L-leucine; 10

N[ R-2- (3- bepzoyl phenyl ) propanoy] ]-L-1eucine; N [R2-[

1- 0X0- 2-i soiﬂ‘%&#’/ }ﬁ?r@%&%ﬁ% g%—eﬁgg%wqth)ﬂcy%@; fiallyl ester and the allyl esters of

N-[ R-2(4-1 sobtyihehanylampg:apanoyl - = Iret hyl ine; NJR-2-.(3-

enzoyl phenyl ) propa’n%ﬂe}@%%gn% %yrflltggl;s?%%@ 884 rby reactl{on w1£h tge

N-[ R 2- [ 1- oxordazolidss md &i-itptofph b ipprodaamay R mbofdoret el alBekies; of ke
N-[R-2-(54-i sobut Iaiﬁhearrlg.l ggro anoy| ] -L-serine; 1H NWR (CDCI3): S 7.3-7.0
(m 4H):° 6. AFT{HEIUR)amiges we O‘i%@ﬂ,ﬂdzﬂ” ik By (trRatmagay ;witls PA((3/rBorphelir2H) ;

2.5-2.3 (M waH) conbcif i ikkiBilovind tllec) . 0.9 (d, 6H). Example 15 -

Preparation of itermedi ate am nes -1 -methyl -2- (2'-hydroxyethoxy) ethyl

am ne 20 A BolRi2(‘oisobitylpbenylpptophnaji hrboarboreymidhvl oysteedd mMol ) in
anhydrous T nmL was..added dropwi se to a sol utjion of
S(+) - 2- ani nial:_ﬂ#-:" %&é%&%%ylfilﬁ?gl)%?a‘é’.y ﬁ'&ﬂ?oxxﬂ?ﬁt@ﬂwﬁ%% THE (15 ni L),

stirred, anN-gool(edsdbatyapenl)QopahBe) M- ubig, Wwas then kept under stirring
overni ght at roomtenperature. 'Iphe sol vent was evaporated; the residue was

taken uf wi NHERckt&bengaiphenylpropenogtdaidwcingghase was washed with a 5% 25

sol ution ofyNaH2RPO4 (3, x 10 m ), .and was dried on Na2SO4. After evaporation
of the soll\\/Ie@t i?% Ixé% %?%‘ggltlﬂ Phy O%anegf.]g"mpf’ of
S(-) - N-t er tNHIR-2KyisalihipiényD- giobatdryl-11 POGRANAY] seyREe obtained; [a]D = -7.5

(c = 1.1% ). . To a_solution o .225 g (1.3 nmol ) of this conpound in
anhydr ous 7-(frbynzoyihendeproprngyt- Ehpfermagthylessetine; 0C, the fol | owi ng were

added in or ~2.NaH. [ 94 el I %suspensi.on), and, after 20
nm nut es, 2-1? R b rmldééholg%g%l%rglgRg%&@pgqlﬁoaﬁ?/wiﬁ'éb(lﬁ? }eilsr‘?ﬂfle’l. 59 mmol ) and
t et r a- NSbuty{Bidrfhisobuiytgheteyodfpangyl]-0-skand4™ 2 5 OCT 2004 mmol ). The

reaction m; s left to heat up spontaneously to roomtenperature,
and stirri né’f‘mm@ﬂﬂéd-w&ﬁ%&%& 6145 (has1H)ieh? ¢woll B 40w (m, 0E):bef or e

3.9-3.5 (m, 2H); 2.5-2.3 (m, 3H); 1.85 (m, 1H); 1.5 (m, 3H); 0.9 (d, 6H).

Example 15 - Preparation of itermediate amines

S-1-methyl-2-(2’-hydroxyethoxy)ethyl amine .

20 A solution of tert-butyl dicarbonate (1.4 g; 6.49 mmol) in anhydrous THF (15 mL)
was added dropwise to a solution of S(+)-2-amino-1-propanol (0.5 mL; 6.42 mimol)
in anhydrous THF (15 mL), stirred, and cooled to about 0°C. The mixture was then
kept under stirring overnight at room temperature. The solvent was evaporated; the
residue was taken up with CH,Cl, (55 mL); the organic phase was washed with a 5%

25 - solution of NaH,PO4 (3 x 10 mL), and was dried on Na,SO4. After evaporation of the
solvent at low pressure, 0.965 g (5.5 mmol) of S(-)-N-tert-butoxycarbonyl-2-amino-
l-propanol were obtained; [a]p =-7.5 (¢ = 1.1%,; CH;0H).

To a solution of 0.225 g (1.3 mmol) of this compound in anhydrous DMF (7 mL),
cooled to a temperature T = 0°C, the following were added in order; NaH {94 mg;,

30 2.34 mmol, 60% suspension), and, after 20 minutes, 2-(2-bromoethoxy)tetrahydro-
2H-pyrane (0.24 mL, 1.55 mmol) and tetra-N-butylammonium iodide (48 mg, 0.13



dropwi se addition of CH3COH to deconpose the excess reagents. It was then
diluted with water; the aqueous phase was extracted with CH2Cl2 (2 X511 0.
m.); the organic 5 extracts were conbi ned and washed with a saturated
solution of NaCl (2 x 10 nL), dried on Na2SO»4, and evaporated at | ow
pressure. The crude residue was purified by means of columm chromatography
(eluent: CHC13/CH30H pyridine 98:2:1) to obt ain 0.184 g of

S-(-)- N-tertmbisloRyeasRa Iy anyl oxyet hoxy) - 2- pr opyl
amine in the f or)(r; of a t?%nhé%tg%%vﬁ %Ih| l}‘% e@?-lsil)ttorfop%telﬁpl&@hﬁﬁ-l) 10

By addition 3f simingusanaoetnuedaeiethigh: 06 ms) # n, e .conpound
in anhydroqﬁ 19&% ﬁdﬁ r)?rﬁna keg)r O%I(ia)tr ni ght gtegrgoodr?#it g&r{ggrath ‘éhb oreer
dilution wit ihign pf \CHy de061post themrxcpisasegentsaltkadd Micg At of

t he aqueous wiltas@ter! thetq t action with

di chl or oget ha(rll_et and evag%orué ih\é\ér? ‘g?é\%%j go‘f’\ﬁﬁﬁ'}(% (es i@ mlothe organic

S- 1- net hyl - ZX{I2°tS eae oxylinbdayg washed|willira Retuwasd he sane
procedur e, tohrhga 3{?1(1) g\ﬁg{ép 2- am no- | - propanol , NG f{]&dNﬁéf( lgqnf')

hydr oxyet hoxE) Prishar p@m%emude ﬂésldueamh lp@ﬂﬁétf b
conpounds Insa‘aﬂdofébli[ﬁhlcﬁﬁomﬁ%orﬁ’ @E@l C&:‘:’pﬁ@ 3/61%[ li;sted in Table 4

Usi ng, accordi ng to the rocedTJr pl’ﬂﬁ 06 98i7al) te vkt oner s
S- 20 i bupr 8f'éA, 8 RY| feshbutSx joettopy b €P'-taRshyRrdett SRR ER oy BAGY] O
re obtarine

the follow ng we

th 4-met hyl ridine,
\g( )-2-[ (4"~ ‘srgeblﬁ?@% ﬁ%’ﬁ‘ﬁéﬁﬁitja'ﬂﬁpa(%m}}ewlw =211y ) CHCH@FRNi de in the
E‘é{ﬂ g; IQas gyli% ?re?f tﬁﬂﬁom&&ﬁl ch%c?és/(rg%) %ﬁ/gcﬂigﬂ%mgfh%o%;:%n J =
23 THz) ; 7_%¥§1YGHDHSZFH2|&2 ﬂWHi),,ke@t 8erhitht hitoodh fe e, %fZe} 081'{5}10,,%%511 2. 45
g d gn j ;Watél;@ mL% g‘epax(a%on the ghases amah%l%tlon of t%e(aqueous phase at pH = 0%

S(+) - 2- [ (4 10 SGHINHOED eyt et T MlchoraRuhaso Sl Slapproton affee

formof a tEansparent oil; [a

(CDCI 3): 8 B VFBLEgesidyg of %lﬂﬂet YhZ (ﬂyd%XQahébﬁret%me@ot(t% & J = 30
THz) : 71513[ggngg1—6| =4 t% = 7). 3,75 (moTET 2,45 (d,
3H J = 7Hz); & %{“ » 11288 thn)Zg mgey- twﬂmpanpl B—I:rrfeﬂzy)lz -@-93 (d,
6H, J = 7Hil)}’drcﬁi5’e12105yﬂfﬁ§fl diinfrte was prepared,

R(-)-2-[(5 -benZIO)iI)penyItl-l\l-(4 rrethyl
of a foany=w gl-Hgpar B

A) Preparation of compounds listed in Table 4

- 2" - pyri dyI )propionam de in the form
sted in9BabEsBCH20H) ;

Using, according to the procedure of Example 1, the individual enantiomers S-
20 ibuprofen, R-ibuprofen, S-ketoprofen and R-ketoprofen by reaction with 4-methyl-2-

amino-pyridine, the following were obtained:

R(-)—Z-[(4'-isobutyl)pheny1]—N—(4"-methyl—Z"—pyridyl)propionamide mn the form of a

transparent oil; [a]p =-93 (c = 1%; CH;CH,0H);

'H-NMR (CDCl3): 8 8.13 (s, 1H); 8.07 (m, 1H); 7.95 (bs, CONH); 7.25 (d,2H,J) =
25 7Hz); 7.13 (d, 2H, J = 7Hz); 6.83 (d, 1H, J = 7Hz); 3.71 (m, 1H); 2.45 (d, 3H, J =

7Hz); 2.35 (s, 3H); 1.87 (m, 1H); 1.60 (d, 3H, T = 7Hz); 0.93 (d, 6H, I = THz);

S(+)—2-[(4'-isobutyl)pheny1] -N-(4"~methy1-2"—pyn'dyl)propiona.mide in the form of a

transparent oil; [a]p = +98 (c = 1.2%; CH;3CH,0H);

'H-NMR (CDCl3): 6 8.13 (s, iH); 8.07 (m, 1H); 7.93 (bs, CONH); 7.25 {d,2H,J =
30 7Hz); 7.13 (4, 2H, ] = 7Hz); 6.83 (4, 1H, T = 7Hz); 3.75 (m, 1H); 2.45 (d, 3H, J =

7Hz); 2.35 (s, 3H); 1.87 (m, 1H); 1.60 (d, 3H, J = 7Hz); 0.93 (d, 6H, ] = 7THz);



"H- NNM (CDC13): S 8.55 (bs, CONH); 8.15 (s, 1H); 8.05 (m 1H); 7.87-7.43
(m 9H); 6.93 (d, 1H, J = 7Hz); 3.85 (mm 1H); 2.40 (s, 3H); 1.65 (d, 3H, J
= 7Hz); 5 S(+)-2-[(5' -benzoyl)phenyl]-N(4"-nethyl-2"-pyridyl) propiZdnd&Tden
inthe formof a clear yellowsolid; [a]D = +87 (c = 1; CH3CH2OH); 'H NWR
(CDC13): b 8.88 (bs, CONH); 8.2 (s, 1H); 8.05 (m 1H); 7.85-7.43 (m 9H);
6.93 (d, IH J = 7Hz); 3.90 (m 1H); 2.40 (s, 3H); 1.60 (d, 3H J = 7Hz).

B) Preparatg 5.6 Tﬁ

R)-2-[(4 -|(?g%ﬁ{yl?%ﬂﬁggglﬁj&yl\]l-ﬁggg%¢t olxybé)ﬁjq%é p?%(gﬁlé(%ﬁ le;then{orgr_n (lflg- 121G,

[ a] D = +39 fpamy white ¥pliCHEDH -83. H—l(d\WR"/&,(CDQIHiZO}@ 7.22 (d, 2H, J = 7Hz); 7.13

d, 2H, J 7 . 3.60 1H); 2.47 (d,

(2H J = T %fcpﬁ%h)l@ﬁﬁ 551(t53C@a4HB+8 ISJ(s; 1P5|)H§)05 (msI(S{n)]«; d,sk%mum,: (7Hz);

0.93 (d, 6lypJ

(S, S §-2- [ ?@’-?g%@tzl%]ph%}%% > 78R R L % (e B ) St GpPBnbmi78): m p. 85-87C;
| .S 5-bén el 6. 85

) i XL g SR SRy 14

IH); 1.55 ekfarzﬂlomsehwm]p 18 @:ﬂi,,CEH;H;JOH) 7Hz); 0.93 (d, 6H J = THz).

20,1 e 8 LRI R EL o S o

+(9;)(§ [(fsma;ﬁyﬁ%ﬂ%yw siol\gh p%gt '40F€§ q,@@opgg%@%l ?1,07}1%)17 122070[?11,[) I:H,

J1 = 15|-|z of 0 sl1s 13FH blg 3= 7Hz); 1.87 (m 1H); 1.60 (d, 3H,
|sobutyJ)phenyI N- henyl

gr ;pl ohanmi ggefg%{n)u( éj[( fﬁb'ﬁ{a@gel_%’gll\ﬂ)(ﬁ(ca"%’@xféhyli%’p@ﬁ@q? @CDC13)

S743(M[c2]|ﬂ)—r+f?9ﬁ2=UQ%3d{O)17(m 2H); 7.05 (m 3H); 370 (m 1H);
2.45 (d, 2H 1H); 1.53 (d, 3H, J = 7Hz); 0.93 (d, 6H, J

= 30 7Hz) 'H26VR @IEUD ZOUEIZ@,ZH I =7Hz); 7.13 (d 2H, J = 7Hz); 5.85 (bs, CONH);
bt 2ot b R DLBE Y B2 et M) B Pkl Sl et ar,
0.11 equi yabpntss @f 3 j\|=7cfﬁ nggy gy L | e were added, at room
t enperature and  under’ sti rr F 3 rs at roomtenperature, wthout
i sol at ing (S"J&')-I%ﬁ(‘éﬂﬂéﬂhlt}d)}ﬁenyl —N (2 carboxyethyl)proplonannde m.p. 85-87°C; [a]p
=-2.8 (¢ = 0.5%; CH;0H);
'H-NMR (CDCls): & 7.22-7.10 (m, 4H); 6.85 (bs, CONH); 4.53 (m, 1H); 3.6 (m,
1H); 2.47 (d, 2H, J = 7THz); 1.87 (m, 1H); 1.55 (4, 3H, J = 7Hz); 1.40 (d, 3H, J =
7THz); 0.93 (d, 6H, J = 7THz).
20 By reaction of the individual isomers of ibuprofenoyl chloride with aniline, the
following were obtained:
S(+)-2-[(4"-isobutyl)phenyl]-N-phenyl proplonannde m.p. 117-120°C; [a]p = +93 (¢
= 1; CH;CH,0H);
| "H-NMR (CDCL): § 7.45-6.97 (m, 10H); 3.70 (g, 1H, J1 = 15Hz, J2 = 7Hz); 2.45 (d,
25 3H,J=7Hz); 1.87 (m, 1H); 1.60 (d, 3H, J = 7Hz); 0.93 (d, 6H, ] = 7Hz);
R(-)-2-(4'-isobutyl)phenyl-N-phenyl propionamide: m.p. 118-120°C; [a]p = -86 (c=
1%; CH3CH,0H);
'H-NMR (CDCL): 8 7.43 (m, 2H); 7.30 (m, 3H); 7.17 (m, 2H); 7.05 (m, 3H); 3.70
(m, 1H); 2.45 (4, 2H, J = THz); 1.87 (m, 1H); 1.53 (d, 3H, ] = 7Hz); 0.93 (d, 6H, J =
30 7Hz).



5 R-i buprofenoyl imdazolide, a solution of 0.11 equival ent of

2-ami no-et hanol in anhydrous AcOEt was added. Stirring was contiA6e@CT @6

hours at room tenperature, and then the organic phase was distributed by

repartition with an aqueous solution of H2SO4 2N. The organi c phases were

~ washed to neutrality wwth a saturated solution of NaC and dehydrated on
Na2SO4. After evaporation of the 10 sol vent,

R 2-(4" - t &nyodbutyl bt d
i AR e L

7.13 (d 2H, J F&l}ltmm@@ {srofat@s <, BZBmﬂh)) RHIhy8rdEs ethyl addthte, R185

(1 2 285 it ge 388l bon ol ol Pl b St o "

preparation D) uadet dtirriagda ferad Anirdal roas tehq)eraaqﬁﬂenﬁ'«&ho&thgolﬁﬁlé QW RGRE fe

obta| ned: (R R (4'-isohutyl)phenyl]-N-(3
- hydr oxypr 6p "II’S}IP{OS-F it JAHfAZeEde, A }50111?911 of AT11 [eqpivBleat £, 22ar(1mo:etlﬁ)m5%m

CH3 1H - NVRf 7. 2 3 J = THz)
5.4?4% bs, CO\IH) Sy &?t "?"\%H)ggdeg £Stiting W)%%zmu%d( f(ﬁqﬁw 3 I=°07sz)
éI.RSSS(;n le[_% A 16114176;)’@:1‘[6 Zldﬁ):l thefl. A6 c(rga.r'l'lﬁhl'[;bhgde WaZHZi%tanJQtelﬂ%)( Gepadtition) Wh?ﬁ;)

-1 SODbU - I oX (0] | Onam de m p.
75C; [aI D = - f3uqees ﬂg]t‘.’} E %ﬁé@-ﬁf& % @é@iﬂgfwcrsﬁmsgezi tgdleumiutymm a P
7Hz .13 (d, ; %;gm 2
4H)? - 45 (((j Sﬁhﬁa\t}eﬁ_so%ﬂzf?ﬁ ofﬁ\hﬁ?l &ﬁsde c]sénn Igazzkg& A\]ffgr ev%?g&r)agonl ogéﬂ%d
3H, J = 7HI): ecleent( R(- )ey(4 JsobuWHm)len}EEaMm Jfl'qdﬂo?:yeth@pmp&inaﬁﬁweﬂ@rébt:ilﬁéd the

“synthesis of 2. Pt 7.9 | e(fl % related R enantioners 17a -
Der acer ni zat i on prgcrglsg ﬁye 0"?’811 onic acids of formula Va. 30

(R) -2-(2-hydr oky- M(@EEMP@?‘?QY 5&@1@9&:@1@0825%% ](R)7H%?1(52§ (gq%qg

benzoyl ) phenyl - propi oni ¢ aci d. suspensi 0
ground K2Q03 (2. 618mg2H1;83 frngin) 1)) 323 Ss(at, 2EH)OD. 86f(b:(, RH)SR43-((22H, J = 7Hz) 1.87

hyd 5-b h d 4 | hyd
avetone (35 niy URETRAHC Bk WeEsrELe. & P 7hig)ar Toom enperature for
30 mi nut esis t NENTRGRE ihe pracdiitd b ge(Aols p?@pa:a%%nSDm& L-YRE PaBG.HLoRW se.

Upon term nation_of dripping,
amines, the following were obtained:

(R,R‘)—Z—[(4'—1sobuty1)pheny1]-N—(3"-hydroxyprop-2”-yl)propionamide: m.p. 71-

74°C; [a)p =+9.2 (¢ = 0.5%; CH;0H),

'H -NMR (CDCl3): 8 7.22 (d, 2H, T = THz); 7.13 (d, 2H, J = 7Hz); 5.43 (bs, CONH);
20 4.00 (m, 1H); 3.6-3.35 (m, 3H); 2.45 (d, 2H, ] = 7Hz); 1.85 (m, 1H); 1.47 (m, 4H);

1.05 (d, 3H, J = 7Hz); 0.93 (4, 6H, ] = 7Hz);

(R, S')-2-[(4'—isobuty1)pheny1]—N—(3"—hydroxyprop-2—y1)propionamide: m.p. 75°C;

[elp = -12 (¢ = 0.5%; CH;0H);

'H-NMR (CDCl): 8 7.22 (d, 2H, J = THz); 7.13 (d, 2H, J = 7Hz); 5.43 (bs, CONH);
25° 4.01 (m, 1H); 3.35 (m, 4H); 2.45 (d, 2H, J = 7Hz); 1.87 (m, 1H); 1.53 (d, 3H, J =

7Hz); 1.05 (d, 3H, ] = 7Hz); 0.93 (d, 6H, ] = 7THz).

Example 17 - General procedure for the synthesis of 2-arylpropionic acids and

related R enantiomers

17a — Deracemization process of 2-arylpropionic acids of formula Va.
30 (R)-2-(2-hydroxy-5-benzoyl)phenyl-propionic acid and (R)-2-(2-acetoxy-5-

benzoyl)phenyl-propionic acid .



5 stirring was continued for 12 hours at roomtenperature. The product was
filtered fromthe bottom body, and the y;esulting solution was evag)orat ed
to dryness at low pressure. The solution of the residue in CH2C129\&d 200
washed repeatedly with water to di sappearance of residues of acetic
anhydri de. The organi c phase was dried on 10 Na2SO4 and evaporated to
dryness. A solution of the residue in THF: H20 1:1 (30 nmL) was |eft under

stirring ovex susgbdsionlden ofati.gn_of the solvents at | ow

pr essurg yi Iéiesg ZSE%HZ-aéﬁp)ggﬁ?g?%nzqu p%%;}%)@ﬁf)gﬁ BrAriutige PH(R, $)2H@- f or m
of a pale ;3@ 108¥r Jopenzpal -gBeryl)-Hopidnierazid (2 g;lﬂ\l%}ﬂdlﬁm(ﬂ?%raag?a%?% 335(d, 1H,
J = 2H); 7 %zﬂ%%eégﬁ%%y@oz.mﬁ(mo 1H); 7745 (m 15 217 "7.3: C&2IH 3
= 2Hz): 4.0 ) OTRS)SUIIgAL repm SgmpeJaturerfor 30 mAmsted; Whdnoe@f 1.5 ¢
(4.8 mol ) efhylaidd (2G8 ehli. Lo AN Luane (.10 ., tQ which 2.1 nmL of
oxal yl chl oride (2z(1 mol)’ or s aéﬁg?ﬁ é@}ﬁg%ﬁ%’é{%ﬁd%}lée%%wa%f@ﬂ@pmg; 60C
to di sappeafiyReeE s ¢aneingedfari ghaos dt (dord téraperSiire. '%fht:eifro&f&?%%a]@ 194 0om

0

t enper at ur gt S aporated first under nitrogen w and t hen
in high 20 v%c%&@éﬁ%ﬁ@ﬁ&“ﬁﬁﬁe@ﬁan&ﬁolérlplg/ wzg | aveperated itd deyrieds 55log) of
t he chl ori deregdfurd.he aci d, which was used as such. To a solution of the

conpound inTanrrl%fr.ous toluene (15 nl) cooled to a tenperature T = 0C, a
sol ution of UoT ethylre apfidis (. G, 01 wasl dashddMBdpbately 2 wh@Wwkle Of,

xtore vac RRResadioRt! e, oLl G Brooranopinseorad sae ah 25
1 _ _ _ oijehs At this
orber ot bt ook 0% AR S Bl ST SR R LS
col urm chr @ﬁﬁtb@@pwmiy(lt@ i minofhe g (3.36 mol) of 30
R z)yd;"ai’lei"%ﬁﬁﬂf?’ stk eyt fﬁéf??@i%%ﬁé?&%i% thSHormat, arr aagparent of |
(s, 3H. T3 Oc!fi’t ion of 1.4 g of the est er y(ag?uf o 3&1' ”mgﬁfstglxﬁ}% ethyl
al cohol " ( 18 r%E; gycl) 8ﬁ{9gd@ 62%@@@11}})@{6&@ addedTwas O€tedvas a a¢iipda@rdT 3/ N
aqueous sob0Rd of AfaphbdrMhddMbr the starting acid (1.5 hours). After cooling to room
temperature, the solvent was c¢vaporated {irst under nitrogen flow and then in high-
20 vacuum conditions to yield an oily yellow residue (1.55 g) of the chloride of the acid,
which was used as such. To a solution of the compound in anhydrous toluene (15
mL) cooled to a temperature T = 0°C, a solution of dimethylethyl amine (1.56 mL;
14.4 mmol) in a few mL of toluene was added dropwise, under stirring, in 3 hours.
The reaction mixture was then cooled to a temperature T = -70°C, and a solution of
25 R(-)-pantolactone (0.656 g 5.04 mmol) in anhydrous toluene (2 mL) was finally
added, dropwise, to said mixture. The temperature was then allowed to rise to -20°C,
and the reaction mixture was kept under stirring at this temperature for a total of 18
hours. The residue, obtained after evaporation of the solvent at low pressure, was
purified by means of column chromatography to yield 1.42 g (3.36 mmol) of
30 dihydro-3-hydroxy—4,4—dimethyl-Z(BH)—fLLranone R(-)-2-acetoxy-5-benzoylphenyl

propionate in the form of a transparent oil and as sole diastereoisomer:



hydroxide (31.2 niL; 11.55 nmmtl). This was kept under stirring at a
tenperature T = O0C for 2 hours; then itigwas acidified to pH 5.5-62t5yDCT 2004
addi ng dropwi se a 5% aqueous solution of citric acid, and finally
extracted with ethyl acetate (3 x 15 nL). The organic extracts were

conbi ned and washed with water (20 nL), dried on Na2SO4, 10 and evapor at ed
at | ow pressure. The subsequent purification of the reS| dual crude oil

fflq d 2-
?gaﬂf/d(r)oxy SHZ%Efr%l p e%;r/gﬁj)) prlgglb gﬁ%}%)gglg?l;@g% 32 %ﬁﬁ&ﬁ g()fl d
0.365 g; F 5 Ym, iy, 4.07 1%
ECDCI 3):g 5 iﬁ (%qbﬁé),;(m m 8. o(}?ﬁmﬁ i_SadsE)-”H) Iﬁ?(c\g@ =] ?H?"@Qg?_s 3}1;‘ al 15
m 1H): ( 7.32 (d, 1HJ—2H2)705(S QH),40(m1H)
i (4 31 T35 SOl of TN HRRCUENts SHERN ThIRLIGR SlulMeslrifo WD,

acetic anhydride (O I'h an
presence’ of c¢alpdlly agemperdtk@ @03 A°C, Aas dded ad), mla)luéﬁls tggmtngm&ngﬁumy I el ded

R(-)-2-(2- | d he f
AR L oy el et Fln R R W S SE R %Iggfe'm;{;g atizag}r’;}r;]ag}@T}H
“NM R (CDC &29 P 7.9-7.75 (]

7.67 Em 1??36 & 4%&?511%%“ 7. “@9631 &%-}il 53- 685&53% gf@“flfﬁ fl{baq 0157 (H)S

3H); 1.6 (dsolaien of ciriqiaeid, amatﬁn-aumaaabd RYitC eyt ecdtie (ma%yrﬁt efes of
enantioners of formula Vf R3= H To

2-a | d |
= atirred soRrrandre Feot FiylbBeg aed FOphenHE 80 (Raun)), Goed shiésien vel y
2- or W hyﬁde@x@taﬂFﬂﬁW?&)xdr@. "ﬁi%eéu%g@qé& l{HﬂCBEICij{ 4t !ﬁ%FEﬁl‘]ﬂ‘%i B‘I% % 86.

nrnol) is added at r.t. After stirrin
per f | uor obUaMEdH eidiash chrameatogrephy( (et mazcaﬂcmmmlg)s 100) PieRle@mg-)(B0 ni)

i s dropped n xture .30 refl d for 2 h. After coollng at
r.t. the fo@gg’g}%§§éﬁgo& hlg?@ “BEPPoIRC 5?1161 1le: I’I“%Pfataé”hﬂse sadida¥ci6ated under
vacuum to di.¥emand):uele. 1ES1 Hee; i, hehs L h EtOAc (100 39 2 5 CCT
2004 ni). The organi cpsol ution F&s]bstl rr Cd a%de%awh}@d with a saturated

solutioh of (U200)1#)9.aiiah, OROHED (¢ 189U+ abiey] 7phusi @) s9h; Magl (20
n), drjied OV%—I ﬁ?% d7ev§ﬁorat ed-_under vacuumto give in a.
quant i tat i e y| %%ﬂf 149do bids b @5 oMy (s, OB 4P (ms 18); 1.9, 8Hefiough t o
be used in =t’VIHz)1@hte sibfBuem ot HYﬁt}br tophe
per fl uor obut anesul f on ﬂa‘est er (8 To! E%F% \9%% ?e%c anhydride (0.2 g; 074

mmol) in anhydrous acetone (5 mL) n the presence of finely ground K2CO3 (0.25

g: 1.8 mmol) as bottom body, yielded R(-)-2-(2-acetoxy-5-benzoylphenyl)-propionic

acid in the form of a colourless oil (0.17 g; 0.545 mmol): [a]p = -53 (¢ = 1;

20 CH30H);
'H -NMR (CDCly: § 9.5 (bs, COOH); 8.0 (d, 1H, J = 2Hz); 7.9-7.75 (mm, 3H); 7.67

(m, 1H); 7.45 (m, 2H); 7.32 (d, 1H, ] = 2Hz); 4.5 (m, 1H); 2.37 (s, 3H); 1.6 (d, 3H, J
= 7Hz).

17b - General procedure for the synthesis of 2-arylpropionic acids and related R
25 " enantiomers of formula Vf( R3=H)

To a stirred solution of a 3-hydroxyacetophenone (80 mmol) (or alternatively 2- or
4-hydroxyacetophenone) in acetone (80 mL), dry K,CO4 (12.0 g; 86.2 mmol) is
added at r.t. Afier stiring 30’ at r.t. a solution of perfluorobutanesulfonyl fluoride
(15.5 mL; 86.1 mmol) in acetone (30 mL) is dropped and the resulting mixture
30 refluxed for 2 h. After cooling at r.t. the formed solid is filtered off and the filtrate is

evaporated under vacuum to give a crude residue which is diluted with EtOAc (100



sul fur (2.95 g; 92 nrnol) and norpholine (8.0 nL; 92 nmmol) is refluxed for
6 h. After cooling at r.t. the mxtureijs carefully added to a sti.léred
ice/ 6N HO nmixture (40 nL). After dilution with CH2C12 (50 nL), the Fhio 2004
phases are stirred and separated and the aqueous one is extracted again
with CH2C12 (2 x 50 nmL). The collected 10 organic extracts are dried over
Na2SO4 and evaporated under vacuunm the resultant crude . yellow oily

(oSt due, (AThe). THY biehlshiilols (ARl Alap Bullls ARIBRCLIL TR B 1)

gi ves the rel ated norphol i nt hi oam de as col ourl ess 0i %. To
a sol uti on @P mbrapddhimvith ematudeed SButivrob) NaGtl(2gl mL), alriederti Na® dar@25 ),
15 37% HC Mﬁ r‘]&_%] i.s carefully . added and. the saolution is refluxed under

stirring fof A2 WRPY G3CULBLI0Sige Bt @ AU4ntitatg yeld tesipBnprgbpnesulfonyled of f

and the fi |dsteata§oi1@h§eeénougy ﬁeh%theiréxfiété%t ed with water (50 nL). The
aqueous phase is extracted with EtQAc (2 x 50 M.) and the coll ected

or gani ¢ SextA awtdutgr ef aeeppltnbac lperfiudnotmtarsat]fimyt edtes qBOtiaRIfelda& al( 20
m.), dried 4..and evapor at ed .under. 2 acuumto give a crude
resi due whiscKi,%{ lgi;%éfg?;btz amozja?rFCgWO@GHPﬁigrQ@gégz gnpel 1 pefluxed for 6 h.

] Ot o Y
(0, m p, ) - peAfiérupbhibgbantesihhianas &-ArdMENyIRA% b SACd .Qﬁ 3%@.@‘ Eﬁ)&g}@a@b

90-93% . The _subsequent treatnment with conc. S T=50C

yi el ds' t he MebrtigpbidPRgviE fhChsB8mL) the trapbdstatieveinedednd. sefaratsdpensi on
of 60% NaH j.n L QLQE%JUS Oere 1(5 éﬁ@ra .e%i .Ga%ﬁiéognqglt %;le% 2? drﬁeg(,) I)rS.L)S r"rlaflel coll%gtetri) ortions

to an ice cool ed stirred soluti

per f | uaoobutrgands uktautey dreitied-YBE ML S AL RIEEBPbRR TR vhdhulnd PQufiiy- Af ter
15" nethyl ipdid &1.88 mmol ; 30.2 mmllf) i S dropped into the SOPUtI on and
t he resul ticﬁﬁj%'d’ IRWs A1yt iteHdyes  after rmawificaion. By hilesh rchtomabgmphyd@i-ng a

t t ed | . : ic.sol t ] ) d und
Vacium and FRaAaniaLs baase (et OPsRb AR e ks S TBRk e

col l ected @PYani c extracts are washed back wth a saturated sol ution of
NaCl (20 mg) driﬂgd over Nﬁ2804' and evaporated under 40 2 5 OCT 200k vacuum
to give a crulgoMISr Aldnamiehnthiopmade ¥ mimalbanchglepial gstissaciAd2s mL),
correspondisng, BCi PRI L YR dafu 208 S -&1?,%” [QpLon Id as
pal e yellow oil ?ifoi'ell g 709 . 'il}St ar ta:é%g?@rqgﬁ]ﬁéglﬁi’/f 9&6?@%-3815}’118 f6r 76

4) - per f | uohokutenesnslihgnatl ok ythe - foheed [sofid oipi Bitat®,off and e Mikratd xdfief €s of

syt heei zoa et 15 e FRRE Fra (5P The botnenphestc cxtacted with -

EtOAc (2 x 50 ML) and the collected organic extracts are washed back with a
saturated solution of NaCl (20 mL), dred over Na,SO, and evaporated under

20 vacuum to give a crude residue which, by crystallisation from n-hexane, gives the
(0,m,p,)-perfluorobutanesulfonate-2-phenylacetic acid as solid (yvield 90-93%). The
subsequent treatment with conc. H,SO, in abs. FtOH at T=50°C yields the
corresponding ethyl ester in a quantitative yield.
A suspension of 60% NaH in mineral oil (1.6 g; 66.7 mmol} 1s added in small

25 po_rtions to an ice cooled and stirred solution of ethyl {o,m,p,)-
perfluorobutanesulfonyloxy-2-phenyl acetate (25 mmol) in THF (50 mL). After 15’
methy! iodide (1.88 mmol; 30.2 mmol) is dropped into the solution and the resulting
dark solution is stirred for 3.5 h at r.t. After adding a saturated solution of NH4Cl1 (45
mL) the organic solvent is evaporated under vacuum and the aqueous phase is

30 extracted with CH;Cl, (3 x 50mL); the collected organic extracts are washed back
with a saturated solution of NaCl (20 mL), dried over Na,SO, and evaporated under



perfl uoroal kanesul fonates with several tributyltinalkyl, alkenyl or alkynyl
conpounds as described in Mtchell T. N, Synthesis, 803 1992 and Ritter
K., Synthesis, 735, 1993. 10 Accordi ng'’t he above nethod the fol | ofwidfT 2004
conmpounds have been prepared: 17b 1. 2-{3 '-iso ro en 1 phenyll provionic
acid Ethyl 3'-perfluorobutanesul fonyl oxy-2-phenyl propionate (7.63 nmol) is
di ssolved in N-nethylpyrrolidone (30 nL) and treated with dry LiCl (0.94

g, 22.9 muol 15 triphenylarsine (90 ng; 0.3 nol) and dip
al l adi untri B%:LHJ{?I i?‘ble&%{&etaor?éu(teo renduey: whichs arﬂﬁrmnhn@mmomp}m Biveatthe. t .

tributylisepreRRRinki 1 ded he solutlon
stirred at T=90C for ﬂé&lu? fbejrgtaggsou? 6106}5)21}?1}8?% {Oﬁl %ﬁ‘ a%taaeB(FﬂO"énd
n- hexane foilll (yiekt 7@).and separation of the organic phase is followed by

drying %%{\la g H vaporatl on under vacuum Purification of the crude
resi due by $ SO ehvboan dgt-apry pgr%go@twsulﬁor{mxy-gpbem@mglonate .

phenyl ]propdcgﬁgéﬁlhqi , Yreld 0 To a, s f the eSter
in dioxarie (5 nL 1 m%%fgz ar?lsp%?ﬁ_m a):ldagegeréﬁ%l HE ula %ﬁd&@kgp@c}{ on is
stirred ové€Y &DI @Jhtle abeen Eyntl@éaﬁmd evpdingt lhenrdafgmsrheoiorﬂgaargbgv@qhglgmled t he
aqueous m xt fied at, pH =2 with 2N HC ; the product 1s 1solated

by 25 fil P? éfeéoWl&P ($ev6Rlg tneuwa)kyl HﬂkWI(GIDCm&ynyB 10 0
bs, 1H Cogh) 2
g 75 (m 1H) Gunas %d&é%ﬁg’&%“%&z@é‘ 8@8 ]1(?515’1 2. 1%9[@%]?\1 Sf%t en 1

hen 1 ro |§mtbe%%|7é15ﬂﬂ§3a0| d has been synt hesi sed by tributyl - (a-nethyl
styrenyl) pr I as re 0 prepared accordi ng the above nethod.

41" 2 5}/de§‘8‘6§%‘§@57\@?? ﬁ%‘f RWéOIiQLWIBg(CB@POE s hepobyen (regBed. 13 (m 9H) ;
3.95 (m 2H); 3.81 (m IH) 1.72 (d, 3H, J=7Hz). The above acids 17b 1 and

17b2 have al so been used as internediates in the synthesis of acids 17b3
and 17b4. E/hl 2- rope emiofticraoid oni ¢ acid A m xture of ethyl

the above Eadh “iéérgg,?fo@%ggpg@gan%%gdé@gmpf%,;apq"g ¥ arbimaseie 1ot
_ 22?a?; g?s PheXizReRy RIRUTCons 30 mL)and RIS LR [F1e32PPEAS Subd 5‘) The
triphenylarsine (90 mg; 0.3 mmol) and dlpalladmmtnbenzyhdenacetone (0.193 ¢
0.15 mmol Pd). After 5’ at r.t, tributylisopropenyltin (2.83 g; 8.55 mmol) is added
and the solution stirred at.T=90°C for 5h. After cooling doluition with sat. ag. KF
and n-hexane, filtration and separation of the organic phase is followed by drying
over Na,SO4 and evaporation under vacuum. Purification of the crude residue by
20 flash chromatography gives ethyl 2-[3’-isopropenyl phenyllpropionate (1.24 g; 5.3
mumol). Yield 70%
To a solution of the ester in dioxane (5 mL) IN NaOH (5 mL) is added and the
resulting solution is stirred overnight at r.t. After evaporation of the organic solvent
the aqueous mixture is acidified at pH=2 with 2N HCL the product is isolated by
- 25 fltration as white solid (1.03 g; 5 mmol). _
"H-NMR (CDCL): 8 10.0 (bs, 1H, COOH); 7.28 (m, 1H); 7.15 (rﬁ, 1H); 7.05 (ﬁ,
2H); 5.02 (s, 2H); 3.75 (m, 1H); 1.45 (d, 3H, J=THz}; 0.78 (s, 3H).
17b2, 3-[3’-(1”’-styreny)phenyllpropionic acid

The acid has been synthesised by tributyl-(o-methyl styrenyl)propenyl! tin as reagent

30 prepared according the above method.



10 is filtered off on Celite panel and, after evapor ation under vacuum the

so obtained transparent oil (0.99 g; 4.5,mmol) is hydrolysed by #yc Hin
EtOH (10 nL) at T=80C for 2h. After cooling at r.t. the sol vent 200t
evapor at ed under vacuum and the crude residue is diluted with EtOAc (20
mL); the organic phase is extracted wwth water (3 x 10 nlL); the aqueous
col l ected phases are acidified to pH=2 by 2N HC1L 15 and extracted back with

Et CAc (2 x 10MH-NMRhemrgani racts are washed with a
saturated sol ution (I;(F Na X @r @ldg g%m&&ﬁ%ﬁd?’e@arﬁ{)aﬂ@d (W dE); 3acuum
to give the d@%llﬁﬁdléél(dﬂﬂﬁ-ﬁm 3.6 mol). 'HNWR (CDC13): S 10.5 (bs,

| H, COCH); 3.55 (m IH; 2.92 (m 1H); 1.45 (d, 3H,
J=7Hz): 1.26 #%Jbé’He élmiﬂ-l%{)a@olm@éagwahsgbeheu@ameuﬁ&maﬂate’%ﬂﬂﬂ%é%&}]e from
3-[3 -(1 "-stqfraeiayh)]@jlgﬁwi-}@r opionic acid the follow ng compoun §1 been
prepared: 17b4 S 2-[3'-(a-nmeth 1 bent 1 hen 1 ro ionic acid 'H NVR (CDC13):

8 11.0 (bs, 1H, CCIJ\I) 7.38-7.13 (m 9H); 4.20 (m 1H); 3.78 (m 1H); 1.72
(d, 3H J=7Hz)pjs1 3H —7Hz} 25 Each of the racem c m xtures of
acids with g ipagiéd in the sole R enantioner

t hrough a starﬂﬁﬁua%:bjfbtﬁ rrespondi ng R- pantol act one
esters (t hroggcglra k% e;h% F%?%P@r%hFogtgglflsﬁ%nVﬁﬁoﬁﬁ’nﬁWe(lp& d’c@dun«aﬁ mepaaet i
lvyers A G e ding ghe ghove Gretimd, $6%. EtOEL 8ud in Larsen R D. et
111, 76501989, as(ﬁgcg’?édr/?g?@ ‘é%hvﬁﬂ?é’@ﬂiﬁ?%a’f I'n

al . .
this way the mgl £ gﬁ?%’hb’ﬂ%p&f’éftﬂg upightae b‘@étmgamtmabdhsapbzaé R, TR Cg’faﬁﬁ}éo ro
1h 1 to isriltered bff 4 0.5; C|-|212 1+
(CD(égs) 3 I10 0 rbsb 1cﬁzcélggﬁ)% a%g %a{’?{a?%é‘gd% VB5uYRy thpra;a .obfigd (m
1H); 1.45 (dTeDSPAreRtaily.99 ;3% fooigol B, hyH?Jl‘y‘ééd bylmﬁKoﬁg @y 0
2-13' - (a- methydg Qef%;izgﬂgtre\rlr Loni ¢ aC|d 5 ](5 13 (80 medhiay o)
IHNWR (DO 3): 6 ¢q0ling @bpiythe solzentis Q@p(omted)iﬂ)der 4230k Bad ﬁ.1|5|)
3.78 (m 1Hm elreiﬂiu(ecis di'ﬂhit dJmZIHIEk 17b7. 2- 2'-
6-di chl oro heag ﬁ hen ¥ pr opi o% % acf‘gﬂ}rhtg BF@B%E@QS%S gxtrz{qteds)mh
~2-[2'-(2,6-dICF OPHARY L 4ot oypheayldeia sinisanice REGGB%H=2 by 2N Hel
15 and extracted back with EtOAc 2 x 10mL}); the organic collected extracts are
washed with a saturated solution of NaCl, dried over Na;SO4 and evaporated under

vacuum to give the desired acid (0.75 g; 3.6 mmol).

!

H-NMR (CDCly): & 10.5 (bs, 1H, COOH); 7.15-7.08 (m, 4H); 3.55 (m, 1H); 2.91
(m, 1H); 1.45 (d, 3H, J=7Hz); 1.26 (d, 6H, J=THz).

20
Ac.:cordmo the same method and starting from 3-[3 "~( 1’-’-styrenyl)phenyl]propionic
acid the following compound has been prepared:

17b4, (R.S) 2-[3°( -methyl benzyl)phenyllpropionic acid

I
H-NMR (CDCLy): 8 11.0 (bs, 1H, COOH); 7.38-7.13 (m, 9H); 4.20 (m, lH) 378
(m, 1H); 1.72 (d, 3H, J=7Hz); 1.5 (d, 3H, J=7Hz)

25 Each of the racemic mixtures of acids with general formula (V ) is transformed in the
sole R enantiomer through a stereospecific synthesis of the corresponding R-
pantolactone esters (through a ketene intermediate) following the procedures cited in
Myers A.G. et al,, J. Am. Chem. Soc., 119, 6496, 1997 and in Larsen R.D. et al, J.
Am. Chem. Soc., 111, 7650 1989, as described in Example 17a,. In this way the

30 following acids have been prepared:

17b5. (R)-2-[(3’ -1sopropy1)phenvﬂDropionic acid




10 been performed according Geigy, JR GB Patent 1,132,318 (30.10.1968).

The subsequent optical resolution has been perforned through salt

formation with R(+)- N-nethyl benzyl ajj ne according to the nethod i%5AW<rg}ruéﬂﬂh
.et al., Arzneim Forsch. 1996, 46:97891-894. 17b8. ' S 2-F3'- a-h drox

. benz 1 hen 1 ro ionic acid 15 To a solution of R(-)-ketoprofen (0.254 g; |

v mol.) in ethyl alcohol (5 nmL), triethylamne (0.12 g; 1 mml) and 5% Pd/C
(0.025 g) are added;gilae 44 xtyre - en hydrogenated at r.t. and

at nospheric pr essur?[ Hif 3h(?& gﬂ g?ﬁgﬁg catal yst has been filtered off on
Celite panel the filHaMR (GDEURIPIGD C residue is purified
by flash chromat ographi/ to iveﬁt he pﬁg?:lﬁig?’ %@6%% f’gggzkp penifdl 366 ehdlH); 2.90
859 . [a]D= - 45.7 (@=IE); | (@) SHHAWR)( COEIB)H, 3=7AL- 7.3 (M 3H);
7.31-7.14 (m 6H); 5. ) 4,02 (bs, TH "OH:73.68 (q, J=7Hz); 1.4
(d, 3H, J=7Hz). 17b9—R 2 :2- 5 eihyl Benge higmnspibniaaRidl ro ionic
acid 25 To a solyti of 4B(z) fen nethyl ester .(0.269 g; mol) in
di ethyl ether (10 %[L]f 3] o(\(/?iori&?g{lﬂ

& | ether methyl magnesi um brom de (2
mmol ) is added and HR&MReEDALNG 9O} [ 1 or 2h., After
cooling at r.t. the, or gfmi C pha)se is \%/gaéggd Csva?ﬁL gﬁ%ﬂé@brﬁ@f 436 (Na H2DD2.78
(2 x 10 nL), dried FDNAIBGH %hd=8Hapdrsst(@d3urder,) vacuum to give a crude
residue which is digggl veqgpip g 1:1.sol ution of IN 3%) NaOH MeCH (5 nl).
After stirring overnrg S &BERBELEN DI preaBo@b a6ET 2004
vacuum and t he aquekhesprppastéon 6f @c$)h-f5 At ~ the formed precipitate
. is filtered and washed V\%t h vvat(z{f )?%)tgﬁ%éégﬁ?ﬁ%h,e@?mﬂoﬁé%ﬂ(ﬁ-Pﬁ%&d@luﬁyflciel-has
‘methyl benzyl ) pheny| Bt g OFREE ageqrdings Gebgyt eTIhO@@IPatehﬁllpﬁz-g,I%S(%_%[gl:d ) Th
“.CHA3) 5 ' HNWR (C@@é&hﬁerﬁo%tiéa%'r%soﬁﬂé)mha%?; 7.31-7.14 (M BH); "4 02 8%, The
1H, OH); 3.68 (q, I\é:?;zw)ﬁ C12 (s, Y 3R)has pean performisd threpih salt Tatimation vt R@e)-
3'-a-h drox iso roMNmedylienzplanori g FOlHOM -he,same procedure and
starting from (R)- %9% % :ﬁﬁtéjﬂ) phenyl ]uggr opi gﬁr:ﬁ%t'ﬂggél?&kgg%{ 8{)?1[6 cigptiozsh.
resol uti on accordi ng ’hg' hotr-above nentioned fromits to racemc

. . . . . . 0
m xture, the titl e1WTPC_’_W-(R%Sqtﬁt—%"-’?&ffw%?oxy |etmc?y1 D%\gg%m(oéggilcdacde/c)

15 To a solution of R(-)-ketoprofen (0.254 ¢;

- | . 1 mmol) in ethyl aleohol (5 mL),
triethylamine (0.12 g; 1 mmol) and 5% Pd/C (0.025 g) are added; the mixture is then
hydrogenated at r.t. and atmospheric pressure for 3h.

After the catalyst has been filtered off on Celite panel the filtrate is evaporated and
the crude residue is purified by flash chromatography to give the product as white

20 powder (yield 85%).

[(I]D"—‘ -45.7 (C=1; CHCI3)

| |
H-NMR (CDCLy): § 7.41-7.3 (m, 3H); 7.31-7.14 (m, 6H); 5.75 (s, 1H); 4.02 (bs, 1H,
OH); 3.68 (q, I=7Hz); 1.4 (d, 3H, J=7Hz),

1769, (R)L.(R’,SN) 2-[3( a-hydroxy-c-m etthbenzyl)phenyﬂpronionic acid

25 To a solution of R(-)-ketoprofen methyl ester (0269 g; 1 mmol) in diethyi ether (10

mL) 3.0M in diethyl ether methylmagnesium bromide (2 mmol) is added and the
resulting solution is refluxed for 2h. After cooling at r.t. the organic phase is washed
with a solution of 5% NaH,PO4 (2 x 10 mL), dried over Na;SO4 and evaporated
under vacuum to give a crude residue which is dissolved in a 1:1 solution of IN

10 . .
NaOH/MeOH (5 mL). After stiming overnight The solvent is evaporated under



"HNWR (CDCI3): S 7.31-7.14 (m 4H); 4.02 (bs, 1H, OH),; 3.68 (q, J=7Hz);
1.85 (s, ©6H); 1.4 (d, 3H, J=7Hz). Exanpke 18 - General procedure for
prenaration of acyl chlorides of 2-aryl ro ionic acids 15 A sol ut 2én06F 2004
R(-)-2-[ (4" -isobutyl)phenyl]propionic acid (72.8 mml) in thionyl chloride
(37.5 nL) is refluxed for 3h; after cooling at r.t. the solvent is
evaporated wunder vacuum The crude oily residue is used as it is for the
next step. ¥Ruubd gmthg 800, LGl 20 19a.. (R)-2- f

(3" -isopr opylc%qpheny rm;lutc‘:ar %oi{?%&@ﬁfp |o%attlﬁ WPJC‘EB]&Q é&? filteredy- 50
sol uti on of afd) - Haphed’ -mmpr opsaterphesyl ]gweopl (R 891 d o (4. 4 mmol )
in DVF (20 rrLLW1 dro ybenzotr| azol e (HOBT) g{)2( mr;)l) |£ (&%dr&ﬁr
stirring. Y hﬁn%{ﬁlioﬁl%fc %&F@/@:ﬁ‘ﬁ@tmﬂﬂ@dr ester hydrochl oride (2 89

g; 22.2 mmo}y) gn(jrtre ne (3 m) in DWF (5 nL) is added; at last N, N
25 dicycl oh!ex];l?l carb ||§}r1n&61%?? (24.24 mrnol) is added portionw se. The

resul ting YHXNMReGDBCISE iy 78671306 2pat d st a
After the fornmed e(prec?Ipl tate |s(n%|j]%)§r7e§d9$?%fh EP?K@%QW@@ 5(f‘{ged W th
Et OAc (50 nf9) I=TH®; 3rlgdni3E); pH4dsSH,9=Ashed with 10%citric acid (2 x 20

m), with ay ,NaHCCB(2x20 m) and with a saturated
sol ution of~t & yliphemddprapignisesiior at ed under vacuum

to give a C}F(ﬂﬂﬁvﬁ $1|1ed h pu ester iIs

obt ai ned as whi tlegso fﬁne g &Q&mw@g@iﬁglﬁ“ {Em @)QEE@ %hﬁnbf@mapwcut. on

of the est eicid, Bbiuiged b)@ontlcmirtﬂs))lultmn deaxding themetod dbblvNafkhibd i itsl S
.starred overnight at r.t. After

dded d t t
gvagor at'i on IQSJ 11(:3’ E‘gg&%‘? 35?1?@8"81?” I it ﬂ@a‘éﬁﬁéﬁw@fﬁpszww&ﬁl@d d6%i fi ed at

g D N
1H, Cd]—b 6H)284((ﬁhBHJJb—7Hz)15 (m 1H: 7. 05 (m 2H) 5.90 (bs, 1H, CONH):

4.12-3.90 ( 145(d 3H, J=THz);
0.78 (d, 6 i 5 9 LA SHOTRACH 14560204 ‘
conpounds halg been synt he5| sed 10 19b ' S' -2- 3 - a-neth Ibenz 1 hen 1

-N- carbox eth-1 ro ionanide
15 A solution of R(—)—Z—[(4’-Isobutyl)phenyl]propionic acid (72.8 mmol) in thiony!

chloride (37.5 mL) is refluxed for 3h; after cooling at 1.t. the solvent is evaporated
under vacuum. The crude oily residue is used as it is for the next step.
IR (film) cm™': 1800 (CIC=0)
Example 19
20 19a. _(R)-2-[(3’-isopropyl)phenyl]-N-(carboxymethyl) propionamide

To a cooled (T= 0-5°C) solution of (R)-2-[(3’-isopropyl)phenyl]propionic acid
(4.75g; 24.24 mmol) in DMF (20 mL) hydroxybenzotriazole (HOBT) (22.2 mmol) is
added under stirring. After 15” a mixture of glycine methyl ester hydrochloride (2.89
g 22.2 mmol) and triethylamine (3 mlL) in DMF (5 mL) is added; at last N,N-
25 dicyclohexylcarbodiimide (DCC), (24.24 mmol) is added portionwise. The resulting
mixture is stired for 2h at T=<0°C and then overnight at r.t. After the formed
precipitate is filtered off, the filtrate is diluted with EtOAc (50 mL): the organic
phase is washed with 10% citric acid (2 x 20 mL), with a saturated solution of
NaHCO; (2 x 20 mL) and with a saturated solution of NaCl (20 mL), dried over
30 Na;SO, and evaporated under vacuum to give a crude residue. After washing with n-

hexane the pure ester is obtained as white solid (5.2 g; 19.4 mmol).



[a] D= - 35 (c=1; CHC13) '"H- NWR (CDC13): S 10.5 (bs, 1H, COQN); 7.38-7.13
(m 9H); 5.85 (bs, 1H, CONE); 4.10-3.954m 2H); 4.20 (m 1H); 3.78 ‘(q

IH); 1.72 (d, 3H, J=7Hz); 1.55 (d, 3H, J=7Hz). 15 19c. ' S 2- 325aD T s
Benz 1 hen 1 -N-carbox eth 1 ro ionamde [a]D= - 39.1 (c=1; CHCI3) 'H NWR
(CDCI3): 8 10.05 (bs, 1H, COON); 7.41-7.3 (m 3H); 7.31-7.14 (m 6H); 5.92

(bs, 1H, CONH); 5.75 (s, 1H); 4.45 (bs, 1H, O—|) 412390(m 2H); 3.68
drox -a-nmeth | benz

,  J=THz o
(1qhen I I\R TCO;? ﬂoolﬁgmrpetgﬁhle%rs)trgo | %ﬁa?ngl%gu?g]) &dloxﬁﬁe (Zé-niL) BNdiaH '(2—51‘&![14)?
(CDC13): 5 9 gidefinnd tuwesm@gmomm&- ol i A%@eégv%%orgt , 285

(bs, 1H, CCJ\II—%m11 . 4,10-3.95 (m 2H) 2.15
25(s, 3H); fI- Cdsol}‘éqqg Hﬁe'aﬂl"\f?us QB P @1@@3‘1 at pH=2 Wlth 2N HCI; the product is

R(-) - N- net hegeYated b fittt80RUE ona de To a sol ution of

2-(4' -1sobutyl phenjg/1 ) pr opi OW}%tQ@ﬁIP&’¢ Egé H rB4 34 mol) in dry CH2Cl12 (20
niL) O net hW}my‘driSW#arEHélhbnydrochl oride (O. 435 g; 5.201 mmol) and 30
triethyl amﬁg 44 m; 10.41 mmol) are added. The resulting mxture is

stirred at Shys 1060 (opy HniGROH): Thes @hg@.HD-W_pj‘lgﬁelH 5 7eshgd with

AN HCl (2 X r a evapor at ed under vEcuumto give
t he purt(a pr%f(:tl[gct a sd%lgﬁje(%g { owggﬁﬁ%@ﬁ >Xqr bl 7H) CCPbm, 159; (g =1;

EtC]—I) 5 ' H NNR(¢,CDGIBYHZE 0778(d( b1, 7=kkt,) CONH) ; 7.05 (d, 2H, J=8Hz); 6.95 (d,
. 3.45 (m 1H): 2.32 (d, 2H J=7Hz): 1.82 (m

2H, J=8Hz);, 3. bs
IH); 1.45 (f\ %‘at S‘aﬁffz%ame oggduredhe Mo“dngbmlpoﬁﬂamee&kn synthesised:

R(-)-2-{( 4" rdsobiitd-) 1]1-N(carbo pt hQXx I)prop| onam de 10 To a
cool ed (T= 0O- s SP 5 X R LU DUCH i~ g ar oy eth popiigritdaci d (5

g; [a]p=-35 (c= 1,CHC13)
1
H-NMR (CDCly): & 10.5 (bs, 1H, COOH); 7.38-7.13 (m, 9H); 5.85 (bs, 1H,
CONH); 4.10-3.95 (m, 2H); 4.20 (m, 1H); 3.78 (m, 1H); 1.72 (d, 3H, J=7Hz); 1.55
(d, 3H, J=7THz).

15 1%.  R)LR’.S)2-[3-(a- hydroxy benzvl)nhenvll N—(carboxvmethvl)promonaxmde
[a]o= - 39.1 (c=1; CHCl,)
1
H-NMR (CDCl3): & 10.05 (bs, 1H, COOH); 7.41-7.3 (m, 3H); 7.31-7.14 (m, 6H);
5.92 (bs, 1H, CONH); 5.75 (s, 1H); 4.45 (bs, 1H, OH); 4.12-3.90 (m, 2H); 3.68 (g,
J=THz); 1.4 (d, 3H, J=7Hz).

20 19d. (R).(R’,S™) 2-[3’-(a-hydroxy-a-methylbenzyl)phenyl]-N-

(carboxymethyDpropionamide

[a]p= - 41 (c=1; CHCl;)

t

H-NMR (CDC13): 8 9.92 (bs, 1H, COOH); 7.40-7.28 (m, 3H); 7.25-7.10 (m, 6H);

5.85 (bs, 1H, CONH); 4.45 (bs, 1H, OH); 4.10-3.95 (m, 2H); 3.68 (q, =7Hz); 2,15
25 (s,3H); 1.4 (d, 3H, I=7THz).

Example 20

R(-)-N-methoxy-2-(4’ -isobutyl)pheny! propionamide

To a solution of 2-(4’-jsobutylphenyl)propionyl chlonde (1 g; 4.34 mmol) in dry
CH2Cl; (20 mL) O-methylhydroxylamine hydrochloride (0.435 g; 5.201 mmol) and

30 triethylamine (1.44 mL; 10.41 mmol} are added. The resulting mixture is stirred at



24.24 mmol) in DMF (20 nL) hydroxybenzotriazole (HOBT) (22.2 mmol) is added =

under stirring. After 15 a m xture of carboxynethoxyl am ne hem r%ﬁj:%?
chloride (2.65 g; 12.12 mol) and triethlanmine (3 mL) in DV ( )T?Ugl*
added; at last N, N dicycl ohexyl carbodiimde (DCC) (24.24 mmol) is added
portionwi se. The resulting 15 m xture is.stirred for 2h at T=0C and then
overnight at r.t. After the fornmed precipitate is filtered off, the
filtrate is diluted with n-hexane (50 nlL); the forned precipitate is

filtered and putiFiiel fheforaarc phesormatoghapwithomy sidy | i ve the
desired pr odungs@4saﬂ@fgvta§0£%\qg]%r er( 1.69 g; 6 mol). :H[(g %ix %fgig C%‘c?éd’_\fﬁr,

CH3OH) 20 ' H-NVR (CDCI 35 ger B Ip giverfes pur ct 8. OmI4 gelloathi] ¢=8Hz) ;
6.95 (d, 2HS $28Hmdl). 4.35 (s, 2H); 3.45 (m |H); 2.34 (d, 2H, J=7Hz); 1.85

1H); 1.45.(d, . 3H,_ J=7Hz): 0.81 (d, 6H, J=7Hz). Exanple 22 R(-)-2-
EE”z-,H%- - di F"é%féﬁézﬁﬁ t§>Haan' noj -pélenyl-l\l-(Z "-)rlydroinge"' - (25)

t hoxyet hyl ) by ag| jds. doldp, 9728 sol utl _e
BT e R ATER: Satiheiol uip o ey ey o
> _ ) IS u

KYDENER) TH)aé%bf(ﬁg%, 77(2‘3 ;312-3%52112); lpdtéolt) SELV=DRE); (5 nl)

stirring. Af& ﬁdg{LS 2- am noet hoxye
i s added; at“- » S(RINITTRA)c| ohexyl car bodi i ni de (DCC) (24.24 30 nmmol) is

added porti i The resulting mxture is stirred for 2h at T=0C and
t hen overni?ﬁk\t&}?eﬂz’l_t. After the formed precipitate is filtered off, the

filtrate i s MMO-2[@ -0 4 r ,vacuum the crude residue is
purifi e? by .f1 ash cq?r OEH@?% irggﬁﬂ%%Sg}#éﬂgxyl)pmpmmmlde
) 2ok 2 O B SFophetl siionoit Bhenit bt @mms itotins scia (20 o,
et hoxyet hyl Ypra [ sol i 5. ; . . » -
(c=1; E1GH)S PR EYBT78 ) A\ Se lenastyizg co QBT (20 mrh brtaz):
110028 (meaigring 8505 Mol cofp Myl B S50
“acetyl ) phefyi g;-l’r&ﬂ%mﬂw%drﬁiew%mq LpaDie SAL NSRS Pl
R(-) -2 (3" diagebhe RaBMlini 8 BBEETV2a S0 R daded domtonmice. Tho i

15 mixture is stirred for 2h at T=0°C and then overnight at r.t. After the formed

precipitate is filtered off, the filtrate is diluted with n-hexane (50 mL); the formed

precipitate is filtered and purified by flash chromatography on silica gel to give the
desired product as white powder (1.69 g; 6 mmol).

[edo= - 17.6 (c=0.6; CH;OH)
[

20 "H-NMR (CDCl;): § 9.3 (bs, 2H, CONH + COOH); 7.05 (d, 24, J=8Hz); 6.95 (d
2H, J=8Hz); 4.35 (s, 2H); 3.45 (m, 1H); 2.34 (d, 29, I=THz); 1.85 (m, 1H); 1.45 (d
3H, J=7Hz), 0.81 (d, 6H, J=7Hz). |
Example 22

| R()-2-[(2°,6 ’-dichlorophenyl)amino]—phenyl—N—(Z ’-hydroxy-2"’-

25 ethoxyethyl)propionamide
T = 2 ]

) 2.1 c?oled (T= 0-5°C) solution of R) 2-[2’-(2,6-d1'chlorophenylamino)phenyl]
propiome acid (7.51 g; 24.24 mmol) in DMF (20 mL) hydroxybenzotriazole HOBT
(22.2 mmol) is added under stirring. After 15 2-aminoethoxyethanol (233 g; 22.2
mmol) in DMF (5 mL) is added; at last N,N-dicyclohexylcarbodiimide (DCC) (24.24

30 mmol) is added portionwise. The resulting mixture is stirred for 2h at T=0°C and
then overnight at r.t. After the formed precipitate is filtered off, the filtrate is



dry CH2C12 (10 nL) is added dropwi se to a solution of 4-am nopyrim dine
(1g; 10 mmol) in dry CH2Cl12 (10 nL). Thg resulting solution is stirred at
r.t. overnight. The formed precipitate is filtered off and the Risl gcatgyi s
washed with water (2 x 10 nL), a saturated solution of NaC, dried over
Na2SO4 and evaporated under vacuumto give 15 a crude residue purified by
crystallisation fromn-hexane. The pure product is obtained as a white

lid (0.62eg c - 9..(:6=0. 5; tH NVR (CDC13): S 8.80
(s, 1H§; 8. Ggap(orgnatgcig)@é%‘;(z}{g ’c%,elc , Jrfg}&%fj is @%@&%ﬁ%ﬁamm@&wwh)&o (bs.
1H, CONHJ); 8we63 (d, 1H, =ZH£) ;6 AidhZorObh: I ENE L iy212 20
I=TH) ; % 6 {5, ?ﬂ(ﬁ}\]]j 1.54 d!rﬂz%H, Jz?ﬁuéz.en%?gmn%fo g%m%l%-%%%?gméyﬁyd?oxy

i sopr opyl ) pRenyy ™ Wﬁ%’?ﬂﬂé&ﬁ@t&‘ﬁﬁl"ﬁh&eéﬁh et gelTomamapol ed (T= 0- 50

sol ution of [d]B;:-_g-l[(gsj.-ﬁolmdr oxy isopropyl)phenyl]propionic acid (5. 04 g;
24.24 mol ) i'n DMF (20 niL) “hydr oxybenzotri azol e (HOBT) (22.2 25 mwl) is

dded under "BNMRi (@DCHKY:t&7.355(d, £ tAN ' 1 - 22. 2 nunol )
"n DVE (5 o) o T aa B R ToRno s Tl et 7iteBss Briin o)

in DM (5 r%é iggdg_fded' at last N, N-di

mol) is addedSgshtreHm: $el8 (hhel H, &XINE);igs it 10De 3i65- 540 (h, S84 o152 at
T=0C and thgq,myﬁ?_ni ght at r.t. After the fornmed precipitate is filtered
off, the filtrate s evaporated under vacuum the crude residue is

purified byEddnash2dhr omat ography to give (R)-2 47 2 5 OCT ' [(3'-a-hydroxy
B e by P mam ooparas ° 2 b5 s 11 | Sourt.
T3 msortidbn o 18690y Ly iy ool dtorid §0.95 3 A cmima o) 7He)
10 15 20 28UBEHELL (10 mL) is added dropwise to a solution of 4-aminopyrimidine (1g; 10
mmol) in dry CH,Cl, (10 mL). The resulting solution is stirred at r.t. overnight. The
formed precipitate is filtered off and the filtrate is washed with water (2 x 10 mL), a
saturated solution of NaCl, dried over Na;SOy4 and evaporated under vacuum to give
15 a crude residue purified by crystallisation from n-hexane. The pure product is
obtained as a white solid (0.62 g; 2.3 mmol).
[@]p=- 139 (¢=0.5; CH;0H)
"H-NMR (CDCL): 8 8.80 (s, 1H); 8.60 (m, 1H); 8.20 (d, 1H, J=4Hz); 8.00-7.95 (m,
2H); 7.81 (bs, 1H, CONH);_7.63 (d, 1H, J=THz); 7.42 (t, 1H, J=7Hz); 3.80 (q, 1H,
20 J=THz), 2.6 (s, 3H); 1.54 (d, 3H, J=7Hz).
Example 24
(R)-2-[(3’a-hydroxy isopropyl)phenyl]—N—(methoxyethyl)propionamide
To a cooled (T= 0-5°C) solution of (R)-2-[(3’-a-hydroxy isopropyl)phenyl]propionic
acid (5.04 g; 24.24 mmol) in DMF (20 mL) hydroxybenzotriazole (HOBT) (22.2
25 mmol) is added under stirring. After 15° O-methylethanolamine (1.66 g; 22.2 mmol)
in DMF (5 mL) is added; at last N,N—dicyclohexylcarbodiimi\de (DCC) (24.24 mmol)
is added portionwise. The resulting mixture is stirred for 2h at T=0°C and then
overnight at r.t. After the formed precipitate is filtered off, the filtrate is evaporated
under vacuum; the crude residue is purified by flash chromatography to give (R)-2-



CL,A/IMB | . (R- Enantiomers of 2-aryl-propionic amdes of formula (1) R
52 5 OCT 2004 and pharnmaceutically acceptable salts thereof, wherein:

Aryl represents a substituted or unsubstituted aryl group; 10 R re@rie8&ntsp
H Cl-C4-alkyl, ally], propargyl, CHZ-CQRH or (CH2)2-CO2H, R is: an am no
acid residue consisting of straight or branched G -C6-al kyl, aikenyl

eycl oa&1l, phenylal kyl substituted with one or nore carboxy group COQ - an
amno acid r stl n ht or brandi ed Cl-C6-al kyl, al kenyl
.15 - cyc|[§§|‘g“?d&%ﬁ W%Hyg)yﬁ mad“%ﬁ]i“éﬁ’eW{ ﬁfqvmamdmraecaimmmyﬂgr oup
C2H and wi(613 g 20enmbpat om sel ected from oxygen or sul phur ; - a residue
of formula - CH2- CI—|2€);T§)CHZ CH2Q , R wherein R is hereinbefore defined; n

bei ng an |nt[‘é 0] lC(.HsE)H)V\hJ | st X is oxygen or sul phur - a resi due of

formula (R)a Cit2-CHZ-OH, 20 - a residue of formula
OR, wherein Ewlﬁ?ﬁmﬂ 33r6é (ééfliPhe@OM{)Mﬂds? menpnﬂjarmmm (1@ BH)C NCH
(111) 25swherm i});j yrrolidyl),

4-pyri dyI I -i rgal daz oI y ,§§§%?’xﬁl7g§%r? IW %Pnletgﬁﬁ) 34l {s, ﬁHdlﬁkBﬁ)(&,GH)

1- met hyl - 5- 1iddaz 3HyJ=7fz)a NRaRb group wherein each Ra and Rb, which may be
t he sane or different, represent Cl1-C6 al kyl or AMENDED SHEET 49 2 5 OCT
2004 (CH2) m CH hydroxyal kyl wherein to is an integer from2 to 3, and,

alternatively, Ra and Rb together with the. atomof N to which they are
bound, constitute a heterocycle from3 to 7 nenbers of formula (W

10

15

20

25

30



[(CH2)p \ Y 5 CH2)~ (O wherein Y represents a single bond CH2, 0 S or
N-Rc, Rc being H d-C6 al kyl, (CH2)m OH hydroxyal kyl (CII2)

residue wherein Ax' is an aryl, heteroaryl, cycloallphatle ancvzﬁ UCT 2004
het er ooycl oal i phati c residue, M is zero of an integer froml to 10 3, p
and q. each independently, is an integer froml to 3 ; a heteroaryl
selrected in the group consisting in 2-pyridyl or 4-pyridyl, 2- py idiuayl
or 4-pyrin idinyl; 2-pyrazinyl, 5-nethyl-2-pyrazinyl; 3-1,2,4-tbia., 6nyl;
3-1,2,4~thi azolyl, 3-1beryl-1,2,4-thiazolyl; 2-1,3-thiazolidinyl,
2-1,3-tb.iazolyl,1,3- oxazolyl, 3-isoxazolyl, 4-dihydro-3-o0xo0-zsoxazolyl,
5-nethy|-isoxazo| 4-yl, 2 1s imdazolyl, 4 imdazolyl-S-carboxyam de and
2-i m dazol yi - Zﬁﬂgﬁ?rbonitrile, 5- indanyl, 5-indazolyl, 7-aza-indol-3-yl,
2- or 3- or 4- G nyl; for use as agents inhibiting the chenotaxis of

neut rophi | s i nfyg %@ﬁnbﬂbﬁrdfgﬁl ;ﬁ'ﬂploﬁic mm&égof m@ﬂé@ers of

2-aryl -propionic am des of for |~YCH3 R O (la) and
pharmaceutically acceptable salts ther erein: Aryl represents a
phenyl group substituted with a gro ct Jg,omisopropyl, acetyl,
(21'',6'"' -dicbl orophenyl)am no, a-hydfoxyisjopropyl, (R S) (G bydroxyet hyl

25 and its single Rand S isoners; RS)-a-hgdroxybenzyl and its single R and
S isoners, and (RS)-a-nethylbenzyl and itmsi ngle R and S isoners;
(R S)-a-hydroxy- a-nethyl benzyl and its siAgle R and S i soners; AMENDED

SHEET 2 5 OCT aﬁqﬂnaﬁﬁadauﬁ@mw tablddaltelmefebral kyl , al kyl, propargyl,
CHz- COzH or ( ) 2- CO2H,; 5@’@ an am no acid residue consisting of

strai ght or br¥fdFEd C --CG aI kyI
" Aryl represents a substituted or unsubstituted aryl group;

10 Rrepresents H, Ci-Cy-alkyl, allyl, propargyl, CHz-CO;H or (CH;)-CO,H;

R'is; :

- an amino acid residue consisting of straight or branched C;-Cg-alkyl, alkeuyl

- cyeloalkyl, phenylalicyl substituted with one or more carboxy group COZH;

- an amino acid residue consisting of straight or branched C;-Cg-alkyl, alkenyl ,
15 = cycloalkyl, phenylalkyl substituted with one or more carboxy group COH

- and with a heteroatom selectfsd from oxygen or sulphur ;
- a residue of formula -CH;-CHX-(CH,-CH,O).R wherein R is hereinbefore
defined; n being an integer from O to 5, whilst X is oxygen or sulphut
- a residue of formmla (R) or (8)-CH(CH3)-CHy-0-CH,-CH,-0H;

20 - a residue of formula OR, wherein R is hereinbefore defined;
- a residue of formula (IIT)
C
~ Hz\\ CH, AP
(1)
25  wherein

O represents 2-(1-methyl-pyrrolidyl), 2-pytidyl, 4-pyridyl, I-imidazolyl, 4-
irnidazolyl, l-methyl-4-imidazolyl, l-methyl-5-imidazolyl or 2 NRaRb group wherein
each Ra and Rb, which may be the same or different, represent Ci-Cg alkyl or -
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al keayl , cycl oal kyl ,. phenyl al kyl substituted with one or nore carboxy
group COH s - an amno acid residue consisting of straight or bégnﬁﬂe%
Cr-C6-al kyl, al kenyl, cycloal kyl, phenyl algkyl substituted with one or fe
carboxy group CO2H and with a heteroatom sel ected from oxygen or sul phur ;
a residue of formula -CH2- CH2X- (CH2- CH20) nR wherein R is hereinbefore
defined; n being .an integer fromO to 5, whilst X is oxygen or sul phur; 10
- aresidue of formula (R) or (S)-CH(CH3)-CH2-0-CH2-CH2-OH, - a residue of
formul a OR, whe({(H N, -RH hydreryllyb ahefetn 65 iaf o5k ﬁ%-n{ ' 0 gl apil 1)
15 wherein (D r(alegmesegqgé 2- (1- et hyIprrﬁgfﬁ?a%/er), ff,dy%’"@% ﬁm&%&%&ﬁ%
1-i mi dazol yl , %9 fRiegaingy with et ofN tiwdichahgy are bowmt, hydstilité ahetamoyole or
a NRaRb group waghei , Which nay be the sane or
different, repr ese%ttag@%?ﬁ@r%@g&%) m OH hyd roxyal kyl wherein mis
an integer from2 to 3, and, alternatively, Ra and Rb together with the

atom of N to which they are bound, constit%a heterocycle from3 to 7
menbers of forrmula (XV) 25 /(CHp Y (C/(f Nein Y represents a single

bond, CH2, 0, S or N Re, Re being H, -C6 alk! CHz mOH h droa~ {) Y
yal kyl, a -CH2),r,,-Ar" residue where 5, an argl , heteroaryl, AVENDED
SHEET 51 2 OCT 2~TU cycl oal i phati ¢ and/ or het ycl oabi phati c resi due,

m is zero or awvhdreiheger from1l to 3, each p and g, independently of one
another, is an integer froml to 3; a_heteroaryl selected in the group

consisting in Z-pyridyiPreent gsinelahond sCHo.00;r SrardN Mgl Rorbeingyby iCribalyl;

31 benzyl -1, 2 gt gearyt oS o s GRS TN A0 e felrletly
- phatic and/or heterocycloaliphatic residue, m' is zero or an integer from 1 to
10 3, pand g, each independently, is an integer from 1 to 3 ;
- a heteroary} selected in the group consisting in 2-pyridy1 or 4-pyridyl, 2-
pysitidinyl or 4-pytitoidinyl; 2-pyrazinyl, 5-methyl-2-pyrazinyl; 3-1,2,4-thiazinyl;
3-1,2,4-thiazolyl, 3-1-benzyl-1,2,4-thiazolyl; 2-1,3-thiazolidiny], 2-1,3-thiazolyl, 1,3~
oxazolyl, 3-isoxazolyl, 4-dihydro-3-oxo-isoxazoly1, S-methyl-isoxazol-4-yl, 2-
15 imidazolyl, 4-imidazolyl-5-carboxyemide and 2-imidazoly]-4,5-dicarbonitrile, 5-
indanyl, 5-indazolyl, 7-aza-indol-3-yl, 2- or 3- or 4-quipolinyl;
for use as agents inhibiting the chemotaxis of neutrophils induced by interleukin-8.
2. . (R)y-Enantiomers of 2-aryl-propionic amides of formula (Ia)

S i
m.[/!\J_I,NHRr

O
20 (1a)
and pharmaceutically acceptable salts thereof,
wherein: ,
Axyl represents a phenyl group substituted with a group selected from isopropyl,
acetyl, (2*°,6°’-dichlorophenyl)amino, a-hydroxyisopropyl, (R,S) c-hydroxyethyl
25 apd its single R and S isomers, (R,S)-a-hydroxybenzyl and its single R and S
isomers, and (R,S)-a-methylbenzyl and jts single R and § isomers; (R,S)-c-hydroxy-
a-methylbenzy! and its single R and S isomers; '
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oxazol yl, 3-isoxazolyl, 4-dihydro-3-oxo0-isoxazolyl, .

S-net hyl -i soxazol -4-yl, 2- imdazolyl, 4-indazolyl-5-carboxyam de angcrt 20
2-imdazolyl -4,5-dicarbonitrile, 5- indanyl, 5-indazolyl, 7-aza indoI-3-yP,
2- or 3- or 4-quinolinyl. 3. Conpoundssgccording to claim2 for use as

medi caments. 10 4. Conpounds according to claim1l, wherein Aryl is selected
from phenyl, 4-nethyl- - phenyl, 3-isopropyl-phenyl, 4-netboxy phenyl, _

4- acet oxy- phenyl, 4- beuzoyl oxyphenyl, 4-hydroxyphenyl, 4-isobutyl phenyl,
4- (2, 2- di met hy| RueprgsqptschiyC:-C,-GIRYE RBY, p3paB6 LT, b %@@@é&@%ﬁ_l yl - phenyl,
3- benzoyl - phenyl, . 3- phenoxy- phenyl, 3-be zyI-phean, - - OH) - phenyl
5- benzoyl -t hi en= syl, 4-t hi enoyl 15 phenyl, 1-o0xo0-2-isoindolinyl-phenyl,

2-fl uoro-4-bi phenyl yin #if®t 40 - 2- acet oxy- phenyl ,

5=benzoyl - 2- hydr ;(Fé'-phenyll : %Yﬁng?%%gﬁszt%g gﬁ&ﬁ%‘ or “branched 81‘%2' 1,

?é- hydr o>1< ypro sgyl ;lﬁ MYEIOMy.@@MﬂWbmygdiyﬁtgoﬁg m%ﬁﬂé%ﬂl?dﬁy g&)ﬁg mjz_ﬂg t go
ains 1 to 4, er ] cld resi is an am no aci d.

6. Compounds accor di ng %oséagl%ngd‘%éog‘qﬁ,gn%\ﬂ%%@%tPwmdﬁeiaﬂfﬂ,eﬁékmyb R

is selected in the griakylgishpltiyh sWsiaaivig on¥  intfe &mggg, Boup COH

i sol euci ue, nor-| eucjne,. nyl al ani ne, tyrosine, bistidine,

S- et hyl cyst ei ne, S—?aﬁﬂ&@ﬂgflﬁﬁﬁo Eeddrons oygen priswphpet hyl cyst ej ne,
net hyoni ne, O net hylsesidae of Gormily dCEX e, RVIGEE! d Li ne., . .

hydr oxyprol i ne, or re%i;\c;ilgqe_ of gl yci ir(l.e, ph%?l%l%f?%%‘i‘rgg@m{”’:§|léﬁﬁq?&b3{}3!%m no
butyric 25 acid, S fin HE @Eﬁ@n§-fﬂ5awinhtb?€dyokmeﬂ)oamﬂpmﬁpxyl ia

acid, transw4- ari idieqmidwit ik 3&a(§# ey acld, i
3-anino_1, 5-pentandi oi ¢ _acid or a(dragm Z?}Rgﬁ*gﬁ 'Q%‘F&%H A CO2H
(1L) AMENDED SHEET 2 residweoifonuuls ORhwhertin R hderinbeloed ddoneat represents H,
strai ght or branchegq ,{ligfHs -k CH2) n; CO2H where ni is an integer
between 1 and 3, benzrﬁl, p-%é%{dlﬁ -bet zyl, 5 CH2-O C2H5, -CH2-S- CH3I
CHz- S-CH2-CO2H , the residues of theﬁﬁy%j nd:}@ ed above being in.the
formof free acids or of salts as specifiedCileinafter or in the form of
m

met hyl, ethyl and allyl esters thereof.

15

wherein

@ represents 2-(1-methyl-pyrrolidyl), 2-pyridyl, A-pyridyl, 1-imidazolyl, 4

midazolyl, l-methyl-4-imidazoly], L-methyl-5-imidazolyl or a NRaRb group wherein
29 each Ra and Rb, which may be the same or different, represent Cy-Cy alkyl of -

(CHz)m-OH bydroxyalkyl wherein m is an integer from 2 fo 3, and, alternatively, Ra

- and Rb together with the atom of N to which they are bound, constitute a heterocycle
from 3 to 7 members of formula (IV)

/(CHy), \
—_ Y
25 (CHz)q’/

whersin

()

- Y represents a single bond, CHy, O, § or N-Re, Re being H, C1-Cg alkyl,
(CHy)wrOH hydroxyalkyl, a ~(CHa)n-Ar" Tesidue whero Ar' is an aryl, heterosryl
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7. Compounds according to Clains 1 to 6, wherein Ris hydrogen and R is
the residue of L-alanine, |-carboxynethylcysteine, L_phenylal anlf%g

L-l euci ne, 10 ntethyonine, L-O nethylserine;s L-al anyl-glycine. Frpo%q%s
according to Clains 1 to 4, wherein the R group of formula | is hydrogen
and R is a -CH2-CH2- O (-CH2-CH2-O), ,-R wherein R represents H, nethyl,
ethyl, isopropyl, CH2CO2H and n is the integer 1 or 2. 9. Conpounds
according to Clains 1 to 4, wherein Ris hydrogen and R is a 15

substituent of tpilealipBatidMndrdiietirdeyeloit Ngagp e. sel.ect ed
in the group con5| S§ |png I n NN-di rbgtcfy t’ 6@3?%1% I\N—blglso fr lgigg?rrgoml
npp

N, N-di i sopr opyl SRR mdtwémd%ﬂyq pmthﬂnnls,anintegeyfrbmlllld)al

1- |, 1-(4- h |- met hyl ) -

oy P e (a1 Pttt Ve, o Somiag Y 0 Y ol aigiont. 2
pi peraz:inyl, lPme @xwelnmhi)dmyﬂ,p%mmmvl S-ﬂaﬁthy@{igfwﬂgﬁ 'ﬁ‘PQQ’itﬂiaﬂﬂxyf

Cains | to

a, d
pyri mi di nyl, y‘fhh%Rw > é% hiagolyl .5::31 olisiingd o2- ﬂ,arwquy} 13-
m dazol i de. Dwﬂalzolyﬁ CBOI'BMBHLaQF%%IQQS B%—ﬁ@i’azgf}? Y mbdGLOrSIRSE 2.

i
ai selected in the group .consisStin

|
gg g g §?4-| s gﬁ? xl»pﬂelﬁyﬁ?zo TPetahax Ypmtfb @Txm-miéazolyus dmarbomtnlc 5.
-i

R ()-2- [(4 - s%gu%’%d)‘hﬁ @i ]‘}Iillj-’z\krrglta oxi%?raég% qrﬁé‘i"ﬁ?ﬂ%‘:‘gﬁopl onam de;

s-(R)-2-[(4"- gmgmmmm@ww ) pr opl onari de;
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(R -2-] 1H:e;-l sobut%ﬂ;ﬂua en tf’f]%lg %SJWWMW@@HWQ‘WbﬁGﬁWHe;

E S'))-2 [E(N—ﬂ -PbDﬂUtYW‘ﬂbﬁ!DDY’I}hGNBZJJ 'ﬁﬂi t) ERANYI @i&%ﬂo}g??ﬁ&{}@,‘la”u@e;
, i en car, ropi’onam | dé;

RS )-oo[ (4 - rORR BN T oS My Iop bR Graimatevényipheny,
R-NTJ2 4 e analy1)-alylgiFel |

'(es%er [thegeofl(ﬁgggb@g-mg?ﬂgp jrl helnyl )[.10 @,Ct[e}ikdﬁpﬁ&{ﬂ a@‘fm@ﬁ,&@}’

t

(2"-hyci roxyet ' @9@51})(1,45 benzopbihiopt2-plh drthichoyl-
N-[ 1' - et hyds- 2'ph(eﬁy1 1%@%&&&8@3&%&@,‘ i-ﬂuoro-4-b1pheny1y1, 6-methoxynaphthyl, 5-

benzoyl-2-acetoxy-phenyl, 5-benzoyl-2-hydroxy-phenyl, 3-c-methylbenzyl-phenyl,
3-hydroxypropyl-phenyl, 3-hydroxyethyl-phenyl,

5. Compounds according to Clajms 1 to 4, wherein the amino acid residue R? is an
(L) amino acid.

20 6. Compounds according to Claims 1 fo 4, where:h'n the amino acid residue R’ is
selected in the group consisting of alanine, valine, levcine, isoleucine, nor-leucine,
phenylalanine, tyrosine, histidine, S-methyleysteine, S-cartboxymethyleysteine, §-2-
bydroxyethyleysteine, methyonine, O-methylserine, 0O-2-hydroxyethylserine, proline,
hydroxyproline, or 2 residue of glycine, phenylglycine, B-alanine, y-amino-butyric

25  acid, &-amino-valeric acid, cis-4-amino-cyclobexancarboxylic acid, traps-4-
'mninomethyl-cyclohcxancarboxylic acid, 3-amino-1,5-pentandioic acid or a residue
of formula (1)

A~ 1

4-
2-
c
(
(
(
c
Al
S-
(
(
(

COH
A" TCOH

(D
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propi onam de; 10
CR R }-2-[(4"-isobutyl)phenyl]-N-[I"-nethyl-2'-(2""-hydroxyet hoxy¥ &t ¥yl 12004
propi onam de; (R)(-)-2-(4'-isobutyl-phenylg-N(2"-pyridyl)propionan de and
its hydrochloride; (R)() 2-(4'-7isobutyl-phenyl)-N(4"-pyridyl)propi onam de
and its hydrochloride; (R)(-)-2-[(3'-benzoyl)phenyl]
N-(2"-pyridyl)propiode and its hydrochl oride; 15
(R (-)-2-[(2' -hydroxy-5'-benzoyl ) phenyl]-N- (2" pyridyl)ptoplonanm de and its
hydrochloride; (R (-)-2 -[(2'-hydroxy-5 -benzoyl)phenyl] N
(4" -pyridyl)pxopionam de and its hydrochl oride;
(R(-)-2-[(2'-b droxy 5' - bei oyI ) phenyl ] N-carboxynet hyl propiode; 20 (R)(
)-2-(4'-isobut an‘PP)AN substEyent 2 rapyaserte ol osizarghit der abrdndhed Cj-Cg-alkyl,
hydrochloride
- pyri nudnyl )pr g%i ZWEeAr é?ggﬁ%b%ch%@r{ %é'\&lg% benzyl, p-hydroxy-benzyl, -
E} sz( ) h|2 (43 - %@-ﬁzHﬂh@Hé( LS-CHa( @Hzﬁyﬁgimrlﬂ m&rr@@dug@%mmei ﬁmi&ﬂﬁldi&a&d
ydr ochl ori de; car oxyne y

pr opi onani de; )b}:l‘) 9[ tsf’ fggﬁ%%ﬂﬁ ﬁgﬁ‘gli; resnatiet s igdeniprm
propi onam de; oﬁ;ﬁeﬂ;@, &h}{(ﬂﬁd’eﬁ}yﬂ bdters Grerdpgt hyl benzyl )phenyl ] - N oar boxynet hyl
pr opi on. am de; 1& Phar maceut i cal conpositions containing a conpound

a

according to O ab-Fepsds "Icc‘l’rdm&sf"a‘@lﬂln@% 1poi G c¥srein i B ismiydeger endiRt ks e
appropriate ca 1 r 110 1 for
ioe T e i 1 opioge SOTL-BRkinn 1o SRRUANTLALES, LB il Toichetsd, 12
nephritis, l%cuméﬂwempa,rhpomythwlsgmm if-ca-lWycm: opathic 30 fi br 03| s, and

r heumat oi d arth rd to.Cl to 11 for use in
the prevention angﬁlﬁﬁuﬁﬁé%gﬁ%ﬁ%&%g ‘g‘%" ﬁ? gﬁ%ﬁrﬂf éfm‘glér@(jes
caused by i schhehgenamt rlﬁpfsrﬁuﬁQPCHg-([H-CHBmﬁ:@mR offRfdin R represents H,

of t-aryl - propi ’?‘&t}"h%ﬁlggs of fgr@%(ﬁ)zhva&dﬁs {he)mteger ) (g_nd phar naceut i cal’l y

accept abl e sal |
9. Compomnds according to Claims 1 to 4, wherein R is hydrogen and R' is a

15 substituent of formula (I0)

/CHQ\\CHZ/(D
(I

wherein
® is an -NRaRb basic residue selected in the group consisﬁng in N,I*I—dirxiethyl
20 amine, N,N-diethyl amine, N,N-diisopropyl amine, 4-morpholyl, 1-piperidyl, -
pyrrolidyl,  l-piperazinyl,  1-(4-benzyl)-piperazinyl, 1-(4-diphenyl-methyl)-
piperaziny], 1-(4-(4',4"-difluoro-diphenyl)-methyl)-piperazinyl, 1-(4-ethyl)-
piperazinyl,_ 1-(4-hydroxyethyl)-piperaziny}.
10. Conupounds according to Claims 1 to 4, wherein R' is 2-pyridyl or 4-pyridyl, 2-
25 and 4-pyrimidinyl, 2-pyrazinyl, 2-1,3-thiazolyl, 1-1,3-thiazolidinyl or 2-imidazolide,
11. A compound according to any one of the foregoing claims, selected in the group
copsisting of:
(R)(-)-2-(4'-isobutyl-phenyl)-N-methyl propionamide;
(R)(-)-2-{(4-isobutyl)phenyl]-N-carboxymethyl propionemide;
30 (RI()-2-[(4isobuty]phenyl]-N-methoxycarbonylmethy] propionamide;
cis-(R)-2-[(4"-isobutyl}phenyl]-N-(4’carboxy-cyclohexyl)propionamide;
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Aryl represents a phenyl group substituted with a group selected from
2-isopropyl, 3- isopropyl, acetyl, a-hydroxyisopropyl, (R 'S) a-hydbofGfetimyl
and its single R and S isoners, RS)-ou-hydsbxybenzyl and its single R and S
i somers, and (R S)-a- 10 nethyl benzyl and its single R and S isoners;

9S) - a- hydr oxy- a- net hyl benzyl and its single R and S isoners; 16. Process
for’.t he preparation of conpounds of fornmula |a according to claim 2,
conprising Wl gerodt rearrangenent of conpounds (Vvd) O\,'0 CF2(CF2)n-sO'

O (Vd) X5 to_giier-(B) 2d(i-ssbuyphanlinsysantbmbist oyl fbionumide:
TS an it egeT Rl A S tpe - Crdi e dpronieds and
i 15 St gt or Branched s ol byl e L ok
unsubsti t ut ed dR»"de [ B?‘f»hc’txﬂmw Zegritonyethyirsoponzmigeel d t he
o Aol (R A AR Batly L 00l Gl aci Bt Tt Sy © ©
thereof:
(R)(')"Z"[(4"i50b11ty1)1311‘3ﬂy1]-N-(Z"~hydroxyeﬂ10xyethyl)propionamide;
(R,89)-2-[( "-isobutyl)phenyl]—N-[l'-methyl-Z'»(Z"“-hydroxyethoxy)ethyl]
propionamide;

10 (R,R')—Z-[(4"-isobutyl)pheny1]-N-[1.'-methy1-2'-(2"'!-hydxoxyethoxy)ethyl]
propicnamide;
(R)(-)-2-(4'-isobuty)-phenyl)-N-(2"-pyridypropionamide and its hydrochloride;
(R)(-)-2-(4'—isobutyl—phenyl)-N—(4"—pyridy1)propionamide and its hydrochloride;
(R)(-)-2-[(3"-benzoyl)phenyl]-N-(2"-pyridyl)propionamide and its hydrochloride;

15 (R))-2-{(2-hydroxy-5'-benzoyphenyl]-N-(2"-pyridyD)ptopionamide  and it

- hydrochloride; :

(RIC)-2-[(2"-hydroxy-5-benzoyl)phenyl]-N-(4"-pyridyl)propionamide  and  its
hydrochloride;
(R)()-2-{(2-bydroxy-5"-benzoyl)phenyl] N-carboxymethyl propionamids;

20 (RY)-2-(4-isobutyl-phenyl)-N-(2"-pyrazinyl)propionamide and its hydrochloride;
R)(-)-2-(4"-isobutyl-phenyl)-N-(2"-pyrimidinyl)propionamide and its hsrdrochloﬁde;
(R)(-)—2«(4'—isnbuty1-pheny1)—N-(4"-pyrimidinyl)propionamide and its hydrochloride;
(R)(-)-2—[(3'—isoprop}'l)phenyl]-N-carboxymethyl propionamide;
(R,S’)(-)—2-[(3'-or.~methy1benzyl)phenyl]—N-calboxymethyl propionamide;

25 (RR’)(-)-2-[(3"-a-methylhenzyl)phenyl]-N-carboxymethyl propionamide;

12. Phatmaceutical compositions containing a compound wcordﬁg to Claims 1 to 11
as active principle in admixture with an appropriate cartier thereof.
13. Compounds according to Claims 1 to 11 for use in the treatment of psoriasis,

ulcerative cholitis, glomerular nephritis, acute respiratory insufficiency, idiopathic
30 fibrosis, and rheumatoid arthritis.

14. Compounds zccording to Claims 1 to 11 for use in the prevention and the
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10

15

20

25 OCT 2ms
54

treatment of darages caused by ischaemia and reperfusion.
15. (R)-Enantiomers of 2-aryl-propionie acids of formula (Va)

RCH3
(R) ol

0 (Va)

and pharmaceutically acceptable salts thercof,

wherein:

Axyl represents a phenyl group substituted with a group selected from 2-isopropyl, 3-
isopropyl, acetyl, a-hydroxyisopropyl, (R,S) o-hydroxyetbyl snd its single R and S
isomers, (R,S)-o-hydroxybenzyl and its single R and § isomers, and (R,S)-o-
methylbenzyl and its single R and S isomers; (R,S)- a—hydmxy—a—mathylbenzyl and
its single R and S isomers;

16. Process for the preparation of compounds of formula Ia according to claim 2,

comprising Willgerodt rearrangement of compounds (Vd)
0, .0

Pl
CF,(CF)n O

vd)

~Ax

to give, after esterification and alfa methylation, arylpropionic derivatives (Ve)

D\} 'IO
CF(CF a0 A% OF
R""0 0
(Ve)

wherein n is an integer fron 1 to 9 and R3 C,~C; alkyl or C5-C; alkenyl,

and reaction of compounds of formula Ve with a tributyltinR, compound, whetein R,
is straight or branched C-Cs alkyl, C,-C; alkenyl or alkinyl umsubstituted or
substituted with an aryl group to yield the corresponding (R,S) 2-arylproprionate of

formula (V§).
R:ATICHQ
RG'O O
(V9
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