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2-aryl - propionic hi bitors of the chenotaxis of 15 AU
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relates to inhibitors of the C5a- induceg chenotaxis of polynorphonucl eate
| eukocyt es and nonocytes, which are used in the treatnent of pathol ogies
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prodrugs in current therapeutic use. NMbderate anti’inflammatory activity,

m nor si deemffusions and good gastro-intestinal tolerance are reported for a
series of N r am des of sonme NSAlI drugs such as
racemic i BUB%’@F%%O’PP'E“@&H&%H}'H O?B}/ec'}lﬂvf)‘?tb‘ﬂbnzm c acid, acetylsalicyclic
acid, diacetylggmbi $tugicdGhewaid: wﬁmﬂﬁm}hes@&rmxwd@ et gt NFWassRsKi
F. and Reewuski, Pol. J. Chem, 52, 1805, 1978). Qther am des of racenic
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somet i mes greater than those of the precursor free acids, along with

decr eased PRsHsENdyTs. ddkthepe prodrugs, except a glycine amide, have also been found to be™

significantly less irritating to the gastric mucosa than their precursor free acids. (Shanbhag
VR et al., J. Pharm. Sci., 81, 149, 1992 and references 8-19) therein cited.

Piketoprofen [(z) 2-(3-benzoylphenyl)-N-(4-methyl-2-pyridinyl)propionamide] and
Amtolmetin Guacil (also named guaiacol ester of tolmetinglycinamide, Eufans) are further
examples of non steroidal antiinflammatory (NSAI) prodrugs in current therapeutic use.
Moderate antiinflammatory activity, minor side effects and good gastro-intestinal tolerance
are reported for a series of N-[2-(1-piperidinyl)propyl]amides of some NSAI drugs Jé}lch as
racemic  ibuprofen, indomethacin, p-chlorobenzoic acid, acetylsalicyclic acid,
diacetylgentisic acid and adamantane-1-carboxylic acid (Nawladonski F. and Reewuski,
Pol. J. Chem., 52, 1805, 1978). Other amides of racemic 2-arylpropionic acids have been
disclosed by S. Biniecki et al., [PL 114050 (31. OL. 1981)], H. Akguen et al., [Arzneim-
Forsch., 46, 891, 1986] and by G. L. Levitt et al., [Russ. J. Org. Chem., 34, 346, 1998].

Anti-inflammatory and analgesic potencies “in vivo”, comparable and sometimes
greater than those of the precursor free acids, along with decreased number of gastric
lesions, have been reported for some N-3-[(l-piperidinyl)propyl]amides of racemic

ketoprofen and flurbiprofen and for certain Mannich bases obtained reacting their amides
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| esisons, have been reported for sonme N 3-[(1-piperidinyl)propyl]amdes of
racem c ketoprofen and furbiprofen and for certain Mannich bases obtai ned
reacting their am des *@0002* 15 AUG 2005 2 with forml dehyde and
secondary am nes such as norpholine, piperidine, dicyclohexy] Bmaute 2005

di met hyl am ne, diethyl am ne, di benzyl am ne and di butyl am ne (N. Kawat hekar
et al., Indian J. Pharm Sci., 60, 346,21998). International patent
application, WO 00/40088, has recently reported that the nmere conversion
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dependent _di seases..(asthme,. funmor, shack, Crohn's disease and ul cerative
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for pol ynorphonuc| eate neutrophils and basophils h) and

| ynphocythas . aleapatiye ameskanises ofch| ks §nhibitlondef niomscyptien, "of PNs kBengdashel i al

Bel | s, i ] al |1 keratipocytes when stjmyl ated by factors such
as |i pop%%slscggégr?i %gtsr @F%ﬁ gﬁ&%ﬂlﬂﬁ&%{? tolﬁened‘ﬁrl‘@b‘lﬂ&}?ﬂ}m%xﬂ% ipuest ebent
f r agment inGaéeukims QUMY t0rbd 6peboingg a direct mediator of inflammation, has
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activation and claimed to be useful in the treatment of NF-kB dependent diseases (asthma,
tumor, shock, Crohn’s disease and ulcerative colitis, arteriosclerosis, etc).
IL-8 is an important mediator of inflammation and has been shown to be a potent
chemotactic/cell activator for polymorphonucleate neutrophils and basophils (PMNs), and
- T lymphocytes. Cellular sources of IL-8 include monocytes,” PMNs, endotelial gells,
epithelial cells, and keratinocytes when stimulated by factors such as lipopolysaccaride,
IL-1 and TNF-a.. On the other hand, the complement fragment .C5a, in addition to being a
direct mediator of inflammation, has been found to induce both IL-8 synthesis and high
level of IL-8 release from monocytes. The quantity of IL-8 recovered from C5a activated
monocytes in peripheral blood mononuclear cells is up to 1,000 fold greater than that
released from comparable n}}mbers of PMNs under similar conditions. Therefore IL-8
released from CSa-activated monocytes may play a significant role in expanding and
prolonging cellular infiltration and activation at the sites of infection, inflammation, or

tissue injury (Ember J.A. et al., Am. J. Pathol., 144, 393, 1994).



rel eased from conparabl e nunbers of PMNs under sim |l ar conditions.
Therefore IL-8 released from C5a-activated nonocytes may play a
significant role in expanding and prolonging cellular infiltration and
activation at the sites of infection, inflamation, or tissueJinpl6 2008
(Enber J. A et al., Am J. Pathol., 144, 6 393, 1994). 15 AUG 2005 In
response to i mmunol ogi ¢ and infective events, activation of the conpl enent
system nedi ates anplification of inflammtory response both via direct
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(IL-8, MCP-1 %ng RA@ITES, fgr exanpl e) are highly selective towards
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astrocyt ] et g = taxi s.and activation directly jnduced by Cb5a,
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738, 1998). .Therefore, the control of the local synthésis of conpl enen

fracti onSORdtRTBF Mg dschemiafegrriusien. agtaimmyng demmatitial membtdne-proléfatatat  of
shock anddibpathfie GRS ERLEA RS a(iﬁl/a%'c tiiygr?esponsiveness and chronic inflammatory
diseases, ARDS and COPD, Alzheimer’s disease, Juvenile rheumatoid arthritis (N.P.
Gerard, Ann. Rev. Immunol,, 12, 755, 1994).
In view of the neuro-inflammatory potential of C5a/C5a-desArg generated by both local
complement production and amyloid activation joined with astrocyte and microglia
chemotaxis and activation directly induced by C5a, complement inhibitors have been
proposed for the treatment of neurological diseases such as Alzheimer’s disease (McGeer
& McGeer P.L., Drugs, 55, 738, 1998).
Therefore, the control of the local synthesis of complement fractions is considered
of high therapeutic potential in the treatment of shock and in the prevention of rejection
(multiple organ failure and‘hyperacute graft rejection) (Issekutz A.C. et al,, Int. J.
Immunopharmacol, 12, 1, 1990;Inagi R. et at., Immunol. Lett., 27, 49, 1991). More

recently, inhibition of complement fractions has been reported to be involved in the



(multiple organ failure and hyperacute graft rejection) (Issekutz A C et
al., Int. J. [Immunopharmacol, 12, 1, 1990;lnagi R et at., I|nmunol.

Lett., 27, 49, 1991). More recently, inhibition of conplenent fé ti ons has
been reported to be involved in the 15 AUG 2005 4 prevention ok i Y85 and
transpl anted kidney injuries taking accqunt of conplenment involvenent in

t he pat hogenesis of both chronic interstitial and acute glonerul ar renal
injuries. (Sheerin N.S. & Sacks S.H_, Curr. Opinion Nephrol. Hypert., 7,
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729, 2000)spe
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and der edema in. rab[b)(iats (Pellas T.C. et al., J. Immunol., 160, 5616,
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163, 985, %%99%. 1 g&ilst_ei E%g?i_%[ther %guti c _potential, only two of the above
di scussed Y™ ?1‘)(53 ISt s Frav el aYeRs £t 3t Sdodet. Fhiagnacph, 60y79%2000).
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G o-a rel eased by the stinulated keratinocytes, and of the
Finally, selection from phage libraries with the “phage display” technique has led to

the isolation of a specific C5aR antagonist able to decrease inflammatory responses in
diseases mediated by immuno-complexes and in ischemia and reperfusion injuries (Heller
T. etal,, J. Immunol., 163, 985, 1999).
Despite their therapeutic potential, only two of the above discussed C5a antagonists have
demonstrated activity “in, vivo”; furthermore, their use is therapeutically limited by their
peptidic nature. (Pellas T.C., Wennogle P., Curr. Pharm. Des., 10, 737, 1999).
Characteristic neutrophil accumulation can be observed in some pathologic
conditions, for example in the highly inflamed and therapeutically recalcitrant areas of
psoriatic lesions. Neutrophils are chemotactically attracted and activated by the sinergistic
action of chemokines, IL-8 and Gro-a released by the stimulated keratinocytes, and of the
C5a/CS5a-desArg fraction proauced via the alternative complement pathway activation (T.
Terut et al., Exp. Dermatol., 9, I, 2000). In many circustances it is, therefore, highly

desirable to combine inhibition of the chemotaxis induced by C5a and inhibition of the



C5a/ C5a-desArg fraction produced via the alternative conpl ement pat hway
activation (T. Tend et al., Exp. Dermatol., 9, 1, 2000). In many
circustances it is, therefore, highly desirable to conbine inhibition of

t he chernotaxis |nduced by C5a and inhibition of the 15 AUG‘]Z‘-E)GEB’ 52005
chenot axi s i nduced by IL-8 in one single agent. Non-peptidic antagonists of
conpl enent fractions have al so been prepared, for exanple
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activity is associated with activation of mber ed- domai n recept©
(7-TD) héﬁﬁkp@)@@@%tl\ta@onh@ucﬁfébébk& of Cba (for exarrple the C3a receptor
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ring of certam R 2 aryl-N-(pyridinyl)propionamides causes marked loss of potency (1 or 2
logarithmic order) in the capacity to inhibit PMN neutrophil chemotaxis induced by IL-8.
Unexpectedly, the related R 2-aryl-N-(piperidinyl)propionamides have been found to be
potent inhibitors of chemotaxis of human PMN leukocytes and monocytes induced by the
C5a fraction of the complement.

These unexpected findings have originated a novel family of omega-
aminoalkylamides of R-2-aryl-propionic acids which are able to inhibit the chemotactic
activity induced by CS5a and other chemotactic proteins whose biological activity is
associated with activation of a 7-memBered-domain receptor (7-TD) homologous to the
receptor of C3a (for example, the C3a receptor and the CXCR2 receptor; Neote K. et al.,
Cell, 72,415, 1993; Tornetta M.A., J. Immunol., 158, 5277, 1997).

Brief.description of the invention
It is the object of the present invention a novel class of omega-aminoalkylamides of

R-2-aryl-propionic acids and pharmaceutical compositions containing them. The position



Brief description of the invention It is the object of the present

i nvention a novel class of onega-am noal kyl am des of R-2-aryl-propionic
aci ds and pharnaceuti cal conpositions containing them The posjhgi _ MS AUG
2005 6 "onega" in the alkyl chain refers to the furthest carbonva 05
starting fromthe N atomof the amde group to which said alkyl is Iinked.
Such anides are useful in the inhibition of the chenptactic activation

i nduced by C5a and by other chenotactic proteins whose biological activity
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expressly set out definition provides a broader definition. The'term

"al kyl " AepRhosyvies Tronigad dut thafragtion CSapyf thaviomplemestt endbhythd teatngent fbon
at ons. r I | ified by groups such as nethyl, ethyl,

n- propyl ?Q';ﬂgfg}é&g6%Eeaﬁ$5§l?3%fqﬁvgtﬁogbbutyI , tert-butyl, and the like. "Aryl"
refers t ®etailedrdeattipadedf gredimméntéoncar bocyclic group of from6 to 14 carbon
atons hayi a single rin e.g. phenyl) or multiple condensed rings (e.qg.
napht hyl )%‘\{1e %%&‘@PB @graga%w %réfeﬂ?gjéé?rph@{w%f, OUStTHERY El,lerwa@lrfmwi?s Bt ﬁgih@ E en3|
and the Lk . " | 1. grou r.apl ving from 2
to 5 car ggnﬁgt%ﬁ@%é hag\gﬁﬁg{gsggngh%rl%%ns;lgr@eg%o%( tg{cﬁgneﬁ %Bﬂgaf“ﬁlr aqnll%n.

Pr ef er r ethratdteny thegspeoffeation land elatmbeniess n oBide@HR) expreslypyeopanybiididbh v |

- CHZCH:CH? .C%?d bt he, | i kfe.. Al kyl ene”, "Al kenyl ene”, Al kynylene" refer to
groups dPEYHEE AT dPHHPH ends. Preferred groups include nethyl ene,

et hyl eneTh @R 8887 r&0d tb WeRovalaHRaiy %L?Dg h%in@:ﬁgeg?rt/ép uf;a\toués g%'l'abn Ylgss

ot herwi se constrai'ned by the definiti on of the stituent, the
above seilhesgttempsoarpsxethplided by Byoups siichl dsensthyl, ethgl, yfropylpispsrogl n-buagn

o9t o0l Lo FEBL1 SRNED, o™ 1103 sybstitents sefected Trom the

het er oar YAryl” reérs @6 aal U@aitated aromatic carbocyclic group of from 6 to 14 carbon atoms
having a single ring (e.g. phenyl) or multiple condensed rings (e.g. naphthyl). Preferred
aryl include phenyl, biphenyl, naphthyl, phenantrenyl and the like.
“Alkeny!” refers to alkenyl groups preferably having from 2 to 5 carbon atoms and having
one or more sites of alkenyl unsaturation. Preferred alkenyl groups include ethenyl (-
CH=CHa), n-2-propeny! (allyl, -CH,CH=CH,) and the like. ,
“Alkylene”, “Alkenylene”, Alkynylene” refer to groups disubstituted at both ends.
Preferred groups include methylene, ethylene, propylene, and like.
“Substituted or non-substituted”: unless otherwise constrained by the definition of the
individual substituent, the above set out groups, like “alkyl”, “alkenyl”, “aryl” groups etc.
can optionally be substituted with from 1 to 5 substituents selected from the group
consisting of “C;-Cg-alkyl”, “C,-Cg-alkyl aryl”, “C,-Ce-alkyl heteroaryl”, “C,-Ce-alkenyl”,
primary, secondary or tertiafy amino groups or quarternary ammonium moieties, “acyl”,
“acyloxy”, “acylamino”, ‘“aminocarbonyl”, ‘“alkoxycarbonyl”, “aryl”, ‘“heteroaryl”,

carboxyl, cyano, halogen, hydroxy, mercapto, nitro, sulfoxy, sulfonyl, alkoxy, thioalkoxy,



primary, secondary or tertiary am no groups or quarternary anmoni um

noi eties, "acyl", "acyloxy", "acylam no", "am nocarbonyl",
"al koxycarbonyl ", "aryl", "heteroaryl", carboxyl, cyano, hal og]% Iay%é)xy,
mercapto, nitro, sulfoxy, sulfonyl, alkoxy, thioalkoxy, 15 AUG 0%’

tri hal onet hyl and the like. Wthin the framework of this invention, said
"substitution” meant to al so conprise situations where nei ghbourl ng

bstit r|n in uI ar._when vicinal functional
ubst | t uehr ol @er 00 LRI e gl T R iR on) wed s tegn &
anhydri defiefit t€¥16é @@hbﬁ&e&?ma@éﬂs S0 ndiehb&rihg shBézﬁé‘&ﬁE Qlll&'rooam[lpgllﬁurfeolrnrmd

by ring closure for instance in an effort to obtarn a protecttve
" Phar mac awrticddr| yhere vispradblectimht sabsnelfeemsarbonscﬁk/ecs thns Cafhexes l@dtaﬁnbe

bel ow-i dent.ified nds of fornmula | that r i.n the desired blologlcal
acti vi tyqacéx%snﬁycééc %‘?@gﬂ% w&reloalkpngs Bﬁ@tlsoo%ﬂet g“ﬁ%ftetql%s“fm’il%ﬁ &dmed byaci d
addi ti on g dissuk@ Foreshtct i b OIFGRRY Got@iRi 0FofeBri e crot??! drochl ori c acid,
hydrobrom c acid, sulfuric acid, phosphorl c acid; tric acid, and t he

li ke), an&hammacsuticatirengceritatiie csalgwnneéeracm dsltsuc horap eaeebf thealbdldy-ideraified
fumari_c ac ITB.|€IC aci d,

acid, tartari c Uuccini c, ac

ascor bi c aC| 8qn%eénf(zj%%ulagl hg% rtengh}h@ deé'é?ddglo 18°%‘€fyd ExamaleﬁiOé such #its

pol ygl ut amledgdiud ,araphtdrai @ae 1§ Wl Rl diiag isdits %&Mh@itﬁﬂﬁoroghl%gi eCo aci d,
and pol y-gal acturonic acid. Exarrpl es of salts also include~ac a d t7 on

salts forrd@chliors 4%rfgyémbéorws@§d,smﬁunwmcbc;dbpsnhomryohrcmcydmcamt:] vanltdhtl?e o
br dsent i Barron or S Gt APERERE SISLRO s L ObLAGS: Brerbrifthe |
(1), CHRu®ifRc,acld; )ﬁﬂd‘ﬁcAdIde) fanRric dcld, méleid MWMErBESYbic acid, benzoic acid, tannic

acid, pamoic acid, alginic acid, polyglutamic acid, naphthalene sulfonic acid, naphthalene

disulfonic acid, and poly-galacturonic acid.

Examples of salts also include acid addition salts formed with inorganic bases such as

sodium hydroxyde and with organic bases such as tromethamine, L-lysine, L-arginine and

the like.
The present invention provides (R)-2-aryl-propionamide compounds of formula (D),
' CH, FI\’ R
Ar /(LJ\H/N —X—= N R
3 , D

wherein

Ar represents a substituted or non-substituted aryl group;

R represents hydrogen, C,-C, alkyl, C-C, alkenyl, C;-C4 alkynyl, optionally substituted by
a CO2R3 group, wherein R; represents hydrogen or a linear or branched C;-Cg alkyl group
or a linear or branched C,-Cs alkenyl group;

X represents:

linear or branched C,-Cg alkylene, C4-Cg alkenylene, C4-Cs alkynylene, optionally
substituted by a CO;R3 group or by a CONHRy group wherein Ry represents hydrogen,
linear or branched C,-Cs alkyl or an OR; group, R; being defined as above;

a (CH2)m-B-(CHa)n, group, optionally substituted by a CO;R; or CONHR, group, as



Ar represents a substituted or non-substituted aryl group; R represents
hydrogen, G -C4 al kyl, C-C4 al kenyl, C2-C4 al kynyl, optionally substituted
by a CO2R3 group, wherein R3 represents hydrogen or a |inear or branched
G -C6 alkyl. group or a linear or branched C2-C6 al kenyl groug;d XUG 2005
represents: linear or branched Cl -C6 al kyl ene, C4-C6 al kenyl ene, C4-C6

al kynyl ene, optionally substituted by & CO2R3 group or by a CONHR4 group
wherein R4 represents hydrogen, |inear or branched C2-C6 al kyl or an OR3
group, R3ddfmiedgbded,iwledeins abovecygen OCHRjumalbnh GHY zerogr@Uinteo@t fred foy3
substituted bé a .CO2R3. or .CONHR4_qgro % as CE AUG 2005 8 defrned above,
wher ei n BMI9T BANdRFGRHTYR 2 tBI"f g B i%h M @Ngl FoUBMMiiheRgaeeer fiom blao 3
and n is ygndmsezgpmtgg@pgbl%f;@ﬁ or Bis a CO SO or CONE group, mis an
integer from1l to 37and nis an integer from2 to 3; or X together wth

t he nitrogel taga:olmarowm te wiregar aoinne the oopgh-amiiy gloub to iveni€OUNE bame angd t h
the R grougt}fleo Ms_a non-aromatic nitrogen containing 3-7 nmenbered

het er ocyc‘lvl SERUPCINES Gr NPAT GBI EF PEIGSER GOMAETRS A- 1 membietadoipisioaiictim has
a substi trH@ﬁchBﬁ@ o@gfy@y r1ﬁ@Wh@r%‘?rml§ ﬂ%ggéﬁgﬁgm a%b%! !éx%nt‘hRu \Ivﬁe Re

hydr oxyl al kyl, acyl, substituted or mon- furé

di phenyl ntsprrWd;nts Rydmgdn R(Zréila eﬂkyid@p@ad@mﬂr@wlhyylr Q?geIn, adyil, nﬁaursumtedbmaﬁ@ﬂiled
Cl-C6 al k h 9 nalll erru ted by an 0 or S atom a C3-C7 cycl oal kyl,
C3-C5 al §} Ephery 1?2{} me‘&?/ _C, - C3-al kyl, hydroxy C2- C3- aI kyl group:

or Rl anq{;R%nﬂ OE?td?@rmMéﬁeBd&rhS/ Ny@xto?@ﬂ t Qné@i" &h bfrz{?)%MedG‘ Or mtﬁq%l §15‘f'1a€1‘%

ni trogen containing 3-7 nbered heterocyclic ring of
, (CH2) P\ alsapied by Er‘re@rcés%ﬂtpsl a Gi-Gotyldrdkyd, CERRIall@nyISC - aikNyIRCarg]r Oup as

defi ned a ts an integer fromO to 3; or, Rl being as
defined a oé\;lgyl E%‘édrgé)b 2%7 ﬁg}ﬂ & gtoup of formula (111): NR a NHRb wherein

Ra is hydregendadof@hdrsyvifty thedgiom @Ml@%me Gre G6kmAl Fofn é)ﬁltl%? r{\'mn Loup
wherein Rd_and Rei are each independently, %ydrogen C-C4-a ﬁ or enyl ;

or Ra and-REICmbssst égrogyalls ringeof iprmuwbydh at ons to which they are bound
forma 5-7
N/(CHz)p\

\ i

wherein Y represents a single bond, CH,, O, S, or a N-Rc group as defined above and p
represents an integer from 0 to 3;
or, Ry being as defined above, R, represents a group of formula (II):

NR

a

(1II)

NHR
wherein R, is hydrogen and R, is hydrogen, hydroxy, C;-C,-alkyl or an NR4R. group
wherein Rq and Re, are each independently, hydrogen, C,-Cy-alkyl or phenyl,
or Ry and Ry, together with the nitrogen atoms to which they are bound, form a 5-7
membered heterocyclic ring, monocyclic or fused with a benzene, pyridine or pyrimidine
ring;
with the proviso that when Ar is a 4-diphenyl residue and X is an ethylene or propylene
residge, R, and R; are not ethyl;
with the further proviso that, when Ar is a 4-(2-fluoro)diphenyl residue, and X is butylene
subst_ituted by a CO,H group, R, and Ry, are not hydrogen;
and with the further proviso that, when Ar is phenyl and X is butylene, R1 and R2 together



menbered heterocyclic ring, nonocyclic or fused with a benzene, pyridine or
pyrimdine ring; with the proviso that when Ar is a 4-di phenyl residue and
X is an ethylene or propylene residue, RL and R2 are not ethyl; with the
further proviso that, when Ax is a 4-(2-fluoro)di phenyl residukd Mtd208i s
butyl ene substituted by a CO2H group, Ra and Rb are not hydrogen; and with
the further proviso that, when Ar is ph%nyl and X. is butylene, Rl and R2

t oget her 15 AUG 2005 9 are not a N-(2-methoxy phenyl) piperazine. In

addi t i onare ied ag¥-€3emthaxyeehylopipetzideer provi des (R)-2-aryl - propi onami de
conpounds of Itlorn(w.a (I% AORR. NXN ‘H?) wherein Ar represents a
substituted of" ndfL8Ubsthd lHr%s&mar‘We”éerBUEE‘ it BpYvessn{2)-hpar sepionamides

al kyl , C@ng,o@{dg@fyd,mmﬁigﬂgn al kynyl, optionally substituted by a CO2R3
group, wherein R3 represents hydrogen or a |linear or branched C -C6 al kyl

group or a linear or branchedCER- al ken®l group; X represents: linear or
branched C,-C6 al kyl ene, C4-C6 |al keqjyl\eng/ 'C4- C6 al kynyl ene, optionally
substituted by a CQ,R3 gron (%r% a R4 group wherein R4 represents
hydrogen, |inear or branched ‘C2- al kyl Br an OR® group, R3 being defined
as above; a (CH2)mB-(CH2),,, gréup, optionally substituted by a CO2R3 or

CONHR4 grglu‘%, as defined above, wherein B is an oxygen or sulfur atom m
is zero G integer from2 to 3 and nis an integer from2 to 3; or Bis

a QO SOARNKedrbdNE: s QBitufbdic? nBf-shitGded afyi 99ud. to 3 and n is an integer
from2 to ée or )2 toget1 Her vvinthstﬂﬂzlé1 n?t?ggéilguétom of the onega-am no group

to whi chRirepresenitoriiogama C ¥itaticyl H&-® algerppCH-6r nikyayInopticaniyreibstitnéd bpgen

cont ai nin =7 nenbered.heterocyclic, nonocyclic or polycyclic ring
wher of n ERORE SO e i Bl S TSN LER AL aHEeak iarahaaet C1-Cs sl grdup

or a linear or branched C,-Cg alkenyl group;

X represents:

linear or branched C;-C; alkylene, C4-Cs alkenylene, C,4-C¢ alkynylene, optionally
substituted by a CO»R; group or by a CONHRy group wherein Ry represents hydrogenn,
linear or branched C,-Cs alkyl or an OR; group, R; being defined as above;

a (CH2)m-B-(CHz)n, group, optionally substituted by a CO.R; or CONHR, group, as
defined above, wherein B is an oxygen or sulfur atom, m is zero or an integer from 2 to 3
and n is an integer from 2 to 3; or B is a CO, SO or CONH group, m is an integer from 1 to
3 and n is an integer from 2 to 3;

or X together with the nitrogen atom of the omega-amino group to which it is bound and
with the Ry group forms a non-aromatic nitrogen containing 3-7 membered heterocyclic,
monocyclic or polycyclic ring wherein the nitrogen atom has a substituent Rc, wheré Re
represents hydrogen, C,-C4 alkyl, C,-C4 hydroxylalkyl, C;-C, acyl, substituted or non-
substituted phenyl, diphenylmethyl;

R, and R; are independently hydrogen, linear or branched C;-Cs alkyl, optionally
interrupted by an O or S atom, a C;-Cy cycloalkyl, C3-Cs alkenyl, C;-C¢-alkynyl, aryl-C;-
Cs-alkyl, hydroxy-C,-Cs-alkyl group;

or R, and R, together with the N atom to which they are bound, form a 3-7 membered

nitrogen heterocyclic ring of formula (II)



represents hydrogen, Cl1-C4 al kyl, Cl-C4 hydroxyl al kyl, Cl-C4 acyl,
substituted or non- substituted phenyl, diphenylnethyl; R and R2 are
i ndependently hydrogen, linear or branched C -C6 al kyl, optionally
interrupted by an 0 or S atom a C3-C7 cycloal kyl, C3-C6 al kenyl 9 AUG 2008
C3- C6- al kynyl, aryl-C, - C3-al kyl, hydroxy-C2-C3-al kyl group; or R and R2
together with the N atomto which they &e bound, forma 3-7 menbered
nitrogen heterocyclic ring of fornmula (11) 15 AUG 2005 10 Nz(CHZ)P\ Y
wherein Y represents a single bond,(C8Hp, 0, S, or a NNRc group as defined
above and p represents an integef from® to 3; ?r_, R, being as defined
above, R2 represents a group of f&rrml g(l [1): “)II) NHRb wherein Ra is
hydrogen and Rb is hydrogen, hydroxy, G -Ca-al kyl or an N-RdRe group
wher ei n Reha®sth R repfeerRag Rirghd tloy, r orolh enyl;
or Ra and Rb, toget_aher Witht hg&ﬁji?g%gzggﬁ Sé%%sﬁggnﬁﬁ%ﬁ%gb%%%&%o%ﬁoﬁ
form a 5-Epresefiiben gdegretonoeyedi ¢ ring, nonocyclic or fused with a benzene,
pyridi ne or rimdi.n ring; for use as inhihitors of the Cba-induced
chenot axi ¥ 15? %@Eﬁ%?ﬁ%&?&ﬁ%é{%@?@mw8@§p @Eéomwé%&lgﬁt es.
Pharmaceutical |y acceptable salts oNRthe conpounds of fornula (1) are also
within the scope of the pres gnvention. Exangtigs of aryl groups
preferably conprise: a) an Ara nono-_or poly-substituted aryl group, or the
nost common heterocyclic rings fdWABbs2-aryl-propionic acids in current
benoxapr of en, carprofen, fenbufen,

t herapeutic use. al m noprof en,

f enopr of e‘?‘nf,ler?llnu?bi‘spg]ﬁ‘?rQE?“ PBY o diydrogerd BptiorenCiKetadipt ofrerm, NRaRografen,

napr oxen, widréiRRof 818 fngteichsh SRBYAEE, ANyl Q- dgklvatives, pranoprofen,

surprofen, ti apq%of er¥i%c acl ﬁl zg?/t opr @?exdgg ’;trrio%r @F&]tﬁ/rcﬂhggi et hyl - aryl

group of drofarand Ryl Vedetitberwivh itige hitoogeh heome dolailiiom thdy afehigouiae meme acsu7bonyl

of 2-aryl-propionic acids:. ketoprofen, surprofen, thiaprofenic acid, both
. m r%}g)e[% H It g R

as single TRy DEIGECS T BOS RyoRca S e PeBissdmeth 2 Renzase, divaisinsr eransimidiniec

ring;

for use as inhibitors of the C5a-induced chemotaxis of polymorphonucleate leukocytes and

monocytes.

Pharmaceutically acceptable salts of the compounds of formula (I) are also within
the scope of the present invention.
Examples of aryl groups preferably comprise:

a) an Ar, mono- or poly-substituted aryl group, or the most common heterocyclic
rings found 2-aryl-propionic acids in current therapeutic use: alminoprofen,
benoxaprofen, carprofen, fenbufen, fenoprofen, flurbiprofen, ibuprofen,
indoprofen, ketoprofen, loxoprofen, naproxen, pirprofen and its dehydro' and
dihydro derivatives, pranoprofen, surprofen, tiaprofenic acid, zaltoprofen,

b) an aryl-hydroxymethyl-aryl group of formula (IVa) deriving from the reduction of
the phenone carbonyl of 2-aryl-propionic acids: ketoprofen, surprofen, thiaprofenic
acid, both as single (S’,R) and/or (R’,R) diastereoisomer and as diastereoisomeric

mixture,

H

- (Va)
Ar2 Arl

wherein, when Ar, is phenyl, Ar, is selected from, the group consisting of phenyl



[ [ i (. | ected from

i Art "Ari (N a) wherein, when Ar, is phenyl, Ari is se _
'[nh)étgighp consi st ﬁ]g 012 phenyl 15 AUG 2005 11 and thien-2-yl and, \/\hﬁn Ar:
is phenyl, Ar, is selected fromthe group consisting of pheny;\;sbﬁf‘i-jé 2h{gny ,
pyridyl, c) an aryl of formula (1Vb): ~ Ar b (1V b) wherein
phenyl nono- and poly-substituted by optionally substituted hydroxy,
i nercapto, C,-C3-alcoxy, G -C3-alkylthibl chlorine, fluorine, . _ 4
trifluoromet hyl, nitro, amno, C -Cr7-acylam no optionally subst: t ut ed; an-
4) is hydrogerandahlenlegramay whbs Anchememl- &5, @lsk¥lied ﬁﬁm‘ﬁé o%‘o'u‘%e{‘%lgi[sﬁr09 g
al kynyl residue b 9 - C3- al koxycarbonyl, substituted or ron-s =u_
phenyl , 2-, 3-&9&14- ﬁ?‘temfllypé’“@?di nolin- 2-yl; a C3-C6-cycloal kyl group;
2-furyi ; -teta{nagl?yld(gfq{) LYlh;(I\?b‘)t hi ophenyl ; 2- tetrahydrothi ophenyl or a
resi due o%forrrula(lv!ggl - (CH2) g - (1Ve) vvherelnAls?
G - C5-di al kyl am no group, a Cl - C8w( Alrganoy(w bgycl oal canoyl,
aryl al canoyl ) - C1- C5- al kyl am no group, forI e>|$rrp![ﬁ f]l et Egam no,

[ ' - -am tyl -N-ne -am no, _
di et hyl am no, W% Ryl - N- et hyl - am no, acety Bt 7yrrerrbered monocycl i ¢ ring

pi val oyl - N-et hyl -;anj gg%nr@ r{é')cir)r%q[—o edg8@%%”%%%58{;3gbya,qatigﬁﬁlIiyoﬁmsligat@inhaﬁdky,i onal

1t oo eyt oCaconds € e, s, g Bhalggl, e
a?p{ Srem d{ (I’)l:), %%?&Rpékggiamd%imnpmmﬂﬁ/i $Libttﬂdteﬁr aﬁdlwbﬁiyﬂiﬁg%ﬁ;oﬁ(lﬁpﬁré .
Gt by - o RO RS, G- Qb HET B GPOURE OrCa bt iy b Grade of
formul a (1Vd) alkhicpéafon), subgitiee behsn Ribshifu by agen., LG aldyl o the
residue of a gy;l;CBa_ a(ljﬁ(ejl(gg;'ccloaahg/ld ;group; 2-furyl; 3-tetrahydrofuryl; 2-thiophenyl; 2-
tetrahydrothiophenyl or a residue of formula (IVe)
A-(CHz)q- (IVc)
wherein A is a C,-Cs-dialkylamino group, a C;-Cs-(alcanoyl, cycloalcanoyl,
arylalcanoyl)-C1-C5-alkylamino group, for example dimethyamino, diethylamino,
methyl-N-ethyl-amino, acetyl-N-methyl-amino, pivaloyl-N-ethyl-amino; a nitrogen
containing 5-7 membered monocyclic ring optionally containing one or two double
bonds and optionally an additional heteroatom separated by at least 2 carbon atoms
from the atom of N, so as to form, for example, a 1-pyrrolidino, 2,5-dihydro-pyrrol-
l1-yl, 1-pyrrol, 1-piperidino, 1-piperazino-4-non-substituted or 4-substituted
(methyl, ethyl, 2-hydroxyethyl, benzyl, benzhydril or phenyl), 4-morpholino, 4-3,5-
dimethyl-morpholino, 4-thiomorpholino group; or alternatively, a residue of
formula (IVd)

| N
P
N N (IVd)
\Rg

wherein Rg is hydrogen, C;-C;-alkyl or the residue of a C,-Cs-alcanoic acid;
q is zero or the integer 1,

d) a 2-(phenylamino)-phenyl of formula (IV e):



gis zero or the integer 1, d) a 2-(phenyl am no)-phenyl of fornmula (1V e):
15 AUG 2005 12 (IVe) wherein P, and PZ indicate that the tw phenyl groups
‘'may be substituted independently, with one or nore C, -C4-al kyl groups,

C, - C3-al koxy groups, chlorine, fluorine and/or trifl uoronethylib RBUsf 805 ed
conmpounds of the invention are conpounds wherein: R is hydrogen, X is: a

| i near al kyl ene optionally substituted d2 C, by a -CO2R3 group as defined
above; a linear alkylene optionally substituted at C, by a - CONHR4 group
wherein R4 is OH  2-butynyl ene, cHs-2-butenyl ene, trans-2-butenyl ene;
3-oxa- pentyl ene, 3-thio-pentyl ene, \|13- oxa- hexyl ene, 3-thi o-hexyl ene;
(CH2) m CO- NH- ( CH2) n- wher ei n A1 &Qg ar€~each i ndependently an integer from
2to 3 (CHR)-CONH (CH2), ‘ ; aninteg(awegromZtoSandR’ is
a methyl, in absolute configuration R S; or X, together with the N atom
of the onega-am no group, fornms a nitrogen containing cycloaliphatic ring,
preferably 1-methyl-piperi8in-4-yl or 1,5P{ropan-3-yl. Preferred conpounds
are also those wherein NR RZ represents an NH2 group, dinethylam no,

di et hyl ani no, Whemsbpropyidafnindichtepitiper thdi vyl phdnyTosRies Yhay 4 substituted

t hi onor phol yl l%rde%n ar}%RZ. oget her form.a residue of guanidine,

ani noguani di ne CPSAFRRG o AR HAReT MR fo-Cazalkod, aroves,r Shy@radloyeyi recalygs,

2- am no- 3, 5- di ¢yelige, iﬂlﬁbﬂg@g{cy&.triﬂg&%myd@ﬁ of particularly preferred aryl
groups conprise: 4-isobutyl phenyl, 4-cycl ohexyl nmet hyl phenyl,

4- ( 2- et hyl ) al Pipfarpsdeapipounds gftienuwymtienart coBpbenz oyHergeny! |

3-acetyl - kige]%irooetnhe single diastereoisoners (R (S) and the

di astereoi somerit mxture (R'S) of 3-C6H5- CH(OH) - phenyl ,

3- CH3- CH(X: - phenyl , 5- CoH5- CH(CH) -t hi enyl, 4 thienyl-CH(CH)-phenyl,
3-(pyrid-3-yl)- OH) - phenyl, 5- benzoyl -thien-2-yl, 4 thienoyl-phenyl,
3-nicoti r?o%e-a%)ﬁlgp?fw? opugnaliysubstityae Ayl bsa EP2Ry grolp napdfirteylabove;

5-benzoyly ZracakPrys Bﬁ'ﬁ&%llly‘gﬂ&ti?ﬁtgg Qtz((?lytl))f £ :élésgrh%yo}c?u%exggéréinli i'sA\LCJ)(f;{;ZOO5 13

o

2-butynylene, cis-2-butenylene, trans-2-butenylene;
3-oxa-pentylene, 3-thio-pentylene, 3-oxa-hexylene, 3-thio-hexylene;
(CH2)m-CO-NH-(CH,),-wherein m and n are each independently an integer from 2 to 3;
(CHR’)-CONH-(CH,), wherein n is an integer from 2 to 3 and R’ is a methyl, in absolute
configuration R or S:
or X, together with the N atom of the omega-amino group, forms a nitrogen containing
cycloaliphatic ring, preferably 1-methyl-piperidin-4-yl or 1,5-tropan-3-yl.
Preferred compounds are also those wherein NR|R; represents an NH; group,
dimethylamino,  diethylamino, diisopropylamino, 1-piperidinyl, 4-morpholyl, 4-
thiomorpholyl or R; and R, together form a residue of guanidine, aminoguanidine,
hydroxyguanidine, 2-amino-3,4,5,6-tetrahydropyrimidy1, 2-amino-3,5-dihydro-imidazolyl.
Examples of particularly preferred aryl groups comprise:
4-isobutylphenyl, 4-cyclohexylmethylphenyl, 4-(2-methyl)allyl-phenyl,  3-
phenoxyphenyl, 3-benzoyl-phenyl, 3-acetyl-phenyl, the single diastéreoisomers (R) (S) and
the diastereoisomeric mixture (R,S) of 3-C¢Hs-CH(OH)-phenyl, 3-CH;-CH(OH)-phenyl,
5- Cg¢Hs-CH(OH)-thienyl, 43‘[hienyl-CH(OH)-phenyl, 3-(pyrid-3-yl)-CH(OH)-phenyl, 5-
benzoyl-thien-2-yl, 4 thienoyl-phenyl, 3-nicotinoyl-phenyl, 2-fluoro-4-phenyl, 6-metoxy-
2-naphthyl, 5-benzoyl-2-acetoxy-phenyl and 5-benzoyl-2-hydroxy-phenyl.



Particularly preferred aryl groups of formula (IV b) are phenyl groups
3-substituted by: isoprop-l-en-1-yl, isopropyl, pent-2-en-3-yl; pent-3-yl;
'1- phenyl et hyl en-1-yl; a- nethyl benzyl. Particularly preferred a{ylaﬂpgms
formula (IV.c) are 4-(pyrrolidin-I-yl)-nethyl-phenyl,
3-ch|oro-4-(pyrro|idin-I-yI)-nethyI-pheq%I,
3-chloro-4-(2,5-di hydro-1-Hpyrrol -1-yl)~< nethyl-phenyl, 3
chl or o- 4- (t hi onor phol i n-4-yl) phenyl ; 3-chl oro-4-(piperidin-1-yl)-phenyl,
g' ( g:\l' et hyl 2 N- aftﬁlélairlﬁ-pzef?‘?rrﬁdr@%%gr?m nﬁmeEfﬂTMN?WheW?enyl g{joups 3|—subst{ctuted

-chl or o- 4- )i n-A- - epyl. Particularly preferred aryls o
forml a (#%égaggggéf?iﬁggd%?ﬂﬁgyg-Bﬁ@ﬁ?@yaﬁﬂhdynzﬂﬁbnyrRhﬂwdﬁhkaJ-ﬂ; o-

2- (2, 6- di efetlonigengheny! - am no) - 5- chl or o- phenyl ;

2- (2, 6-di chl oro- 3- net hyl - phenyl - am no) - phenyl ;
2-(3-trif|uoroﬁ@ﬁﬁyhﬂwm@ﬁ?nathhuﬁﬁbhmﬂyKn/EaﬁbMq@yg5hmnpm§mgﬁ&ggﬂﬁggﬁounds

f the i i L
(()R) E 2?[ I(ny%g}é)l%ﬁ'tqﬁ?‘gﬂlé%‘?ﬂ]ﬂ WL RRSEHy | anPridirepyi2) he dyidon bi-degol- 1-yl)-

R) - 2- [ ( 4mkthsydbhiényll e, hamet L nebutyl ) - pr.opi ona e
1 om0 R AL BT,
- N- (3~ N- it Pty @riopiya-2 i opitoyiamind@ meti{Rphang|( 4- 3-SRBH-¥ RG] 4-y1)-
-N-(2-di QY] am noet hyl ) propi onam de; (R)-2-[(4-isobutyl)phenyl)- pﬁ)p
ionyl]-NT2-(4-nethyl-piperazin- | -yl)ethyl] prop ionam de;
R) - N- (exo- 8- ndrtigtllaBy gzefehb® ) i :

]( oz:t ' 3? y|43 o[ %ﬁ';yt Ob%?ﬁz/l phen?f%l?%?{gmﬂgng\ég); are 2-(2,6-dichloro-phenyl-amino)-
(R) - 2-[ ( 41°88p ‘S?Iés'swém‘l’-}?hm(l@mm)hi-dﬂorombfmwnﬂ-m,@ﬂwh)maqmem@nwﬁyl-

2 oo ol Y AP 655 1 107t o
(R, (_S'd)'z'[(‘P'am‘ﬁnﬂ)yﬂ’f)?@m@ﬂwbﬂnpbhr(ds-dfaﬁ&iﬂ"&é’m%hqwjr&'et hyl am no ethyl) -prop
I Onam de;

(R, (S) 1(5)-6([gf}-iisggB{y{)pm%ﬁ}yQ—dime[clpiar@i@pbmyl)pmpiqmemiicth'; n-1-yl ) butyl]
T 8 R e o e s gy e e
(R) - 2- (4{R¥eH(A-sppuyBplydny)-1R(1-netppliaibrashPpl sHEkgg ar bony! met hy! |
D5 b RS BRERT R 2 etimetiviimingeiheDngpiarmsgss opy! ) pr opi onani de:
e T
(B2 [ S F % guanr 0yl ooyt oo Onar de. e
LRI AT
AUG 2005(&)42-[(4-isobutyl)phenyl]-N-[4-(N’-methyl)piperidinyl]propionamide hydrochloride;
(R),(S’)-2-[(4-isobuty1)pheny1]-N-(l-carboxy-2-dimethylaminoethyl)—propionamide;
(R),(S’)-2-[(4-isobutyl)ph¢nyl]-N-[(1-carboxy-4-piperidin—1-yl)butyl] propionamide; |,
(R),(S ’)-2-[(4-isobutyl)phenyl]-N~(1 -carboxy-4-aminobutyl)propionamide;
(R)-2-(4-isobutyl)phenyl-N-[2-(dimethylaminoethyl)aminocarbonylmethyl] propionamide
hydrochloride;
2-(2,6-dichlorophenylamino)-phenyl—N-(3-dimethylaminopropyl)prOpionamide;
(R),(R’,S’)-3-[3-(a-methyl)benzyl]phenyl-N-(3-dimethylaminopropyl)-propionamide;
(R)-2—[(3-isopropyl)phenyl]-N-(3-dimethylaminopropyl)propionamide;
(R)-2-[3-(pent-3-y1)phenyl]-L\f-(3-dimethylaminopropyl)propionamide;
(R)-2-[(4-isobutyl)phenyl]-N—(3-guanidylpropyl)propionamide; |
(R)-?.:[(4-isobutyl)phenyl]-N—[(3-hydroxy-guanidyl)propyl]propionamide;



(R -2-[(4-isobutyl)phenyl]-N[(3-am no-guanidyl)propyl]propi onam de;
(R -2-[(4-isobutyl)phenyl]-N[3-(2-am no-2-im dazoline)
| ] pr opi onam de;
FrR;)pg ][54 |psobutyl ) phenyl ] - N-[ N- et hyl - N- ( 2- lh%/drNr)E(yet hyl) ami ndét ABRyA05
onam de; R, (S )-2-[(4-isobutyl)pheny _
Er gglr boxy- 5-am ﬁro)peﬁlt yl ] propi onam de. Th¢ preparation of the conpounds of
formula (1) has been carried out using known nethods such as the r_eaﬁtl on
of an act (Rjal-6@- rfsmmymfheam Re@@adrmlnero@@mepl)ﬁro?ylg%osfonm qula (V) wthan
am ne of (M) in non-racem zing cond el‘ably in the
presence @f%‘ﬁ"ﬁ% bavylgpheagd-Nof 3-62- b@m”ﬂmﬁﬁz&él\@e) Brogy Np%p%n%r&mer ein: AT

npl es of activated forns of
2% ary pr ag) o o Y AR P RN R BeBiorar B R ionethet| mparpmice: )
i mi dazol | @OSHAF[(#- xaebmmpdlam [1-PABH0)- 3%%;11@6p%nﬁllj]§)?oﬁ§n %trophenm (Af_
p- NO2- C6H40-) activated forms obt ai'ned by redc e presence o
1- hydr oxybenzoﬁ#q %rfﬁ?rét“{‘l-ﬁﬁzy cempepnds ofdamdali(i) rhasieeenl; ?;r?ﬁie(?]itglggq\;:eknown

il e as

g:otc ?/glrlgrle?wg?%{ g@? ed %ﬂﬁg?tg”n%@&%cgrv fed ?‘ﬁ%n SE% Dﬁryéﬁrof"ﬁélca"l%‘i ohfosautaor m
of a 2- ar(W)-vptlnm amine od €orehudd (\f’I()lirimkbrare(c&ﬁutht Forfliti s Ofgr@fé}ﬁ,gly ﬁf‘?h@%ré%fence
formula ( is usuaIny carried out at roomtenperature S| f o
conventi 0 &Imf)lf‘{)?’icésso‘? G¥%ti c sol vents and/or their mixtures, pre erably
anhydrous solvents, fgy exanple esters such as methyl acetate, ethyl .
acetate, ethyl format _ hitriles such as acetonitrile, linear or cyclic
ethers such as et herA ul f ol ane, di oxane, tetrRGydrofuran, am des
such as di methyl forma f or mam de, hal algd ol entqs )such as
di chl or onet hane, aromati hydrocar(BGns suc as t'ol uepe, ch(\6bobenzene or
hetero- aromatic hydrocé} bons such as pyridine and piRgol i ne. The reactions
may be carried out in the presence of a base; preferred inorganic bases
are al kaWhseeignd al kal i ne-earth carbonates and bi carbonates, such as for

d
i nstance /f I ot assi rbonate, potassium bicar bonat e, an
magnesi umfagsg/t%ef qﬁsé(%]l'tq ariELPg o 8t‘@ab°FHeg@b‘Pa|5¥é@1PkﬁﬁoQ%ectedt®jrrfm ofi2- be

conver t edrylftopiodld 4as &fforfrﬁﬁlwng(FLb}Byarg Eﬁl@ﬁh&g(AT=Cl), imidazolides (AT = 1-
imidazole), phenol esters such as p-nitrophenol (AT= p-NO2-C6H40-) or activated forms

obtained by reaction in the presence of I-hydroxybenzotriazole (HOBZ) or of a

carbodiimide, for example dicyclohexylcarbodiimide.
Ar, R, X, R; and R; are as defined above, optionally protected, where necessary.

The reaction of the activated form of a 2-aryl-propionic acid of formula (V) with a
protected amine of formula (VI), is usually carried out at room temperature, using
conventional protic or aprotic solvents and/or their mixtures, preferably anhydrous
solvents, for example esters such as methy! acetate, ethyl acetate, ethyl formate, nitriles
such as acetonitrile,' linear or cyclic ethers such as ethyl ether, sulfolane, dioxane,
tetrahydrofuran, amides such as dimethylformamide, formamide, halogenated solvents
such as dichloromethane, aromatic hydrocarbons such as toluene, 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 blcarbonates such as for instance finely ground potassium carbonate, potassium
bicarbonate, and magnesium and/or calcium carbonate,

The ebtained protected amides may be converted into amides of formula (I) by cleaving



, Rl 15 AUG 2005 15 the protective groups and any ester groups that m ght be
present. A particularly preferred ester of this kind is the allyl ester,
‘which is renmovable in highly selective conditions, for exanple through the
transfer of the allyl group to a norpholine nol ecule, which, i/d%®We6 25
presence of Pd(O as catalyst, acts as transferor of H and as nucl eophile
acceptor according to the procedure dilsclosed in J. Og. Chem, 54, 751
1989. Am des of formula (1) wherein R2 is a group of formula (I11) can be

pr epar ed thy proteacti @supafandrd Yer BRELHS REANS; f f la (I ith

an isothiourei de or t,ﬁg : cornrly'fspéndi r?g i Sgﬁ%ﬁg?%%ﬁﬁm&%rﬁéﬂ%}ly P‘%f‘%ﬂﬁwa

(111a) AR ef thiy kindss' theiylhesigewbich 1Arémowble @ highlGleidckys camtimf gnd RD

are as defi ve. . The prepararation of hydroxy-isothioureas of fornula

(111a), %&E’E‘E%ﬁ%ﬁ@ghw&ﬁ% ggzﬂ‘ei aﬂh/.h,gr?tga el S1TPRY e MBEEHE, Ehiskeitt theAr ch.

Phan-n. (EWsehaed MYd(BiLSs caPst (k28 irandte i allla are

known conpounds or (c):;_n Ct;le gsrepar edtrat?y ﬁoféﬁﬁ%ﬁ#%ﬁh%%%@ af%?’rgl%

al kyl at i ¢ therprpeasiuee draelpsathiof. ©tge Chemr, S¢panid1989. | i near and/ or cyclic

t hi oureas an f. thiosem,carbazi des, .The conpqunds of fornula Illa are

i solated as i Mﬁféptﬁ%ﬁtﬂ%ﬁ s?g}efeén B’ids eSO bR O?E%‘E‘%L%I (MDt9sntaserraparad &y of

fornul a Irmca'cmQrfctirngaxtyOaddheecﬁﬁddwChnﬂh%bP$@1%u1£33(1)59§jcﬂncﬁlk}’soMiof‘i%id@lor’ thd: AN
a s

Chem Soc., 86, 4452, 1964. Alternatively, an excess o ol vent such as
et hyl ac&PEEROpHReEsoyhipwrenidepatipobiermuladdl® sol uti on or suspensi on of the

i sothio-uroniumsalt of fornula Illaz@nd under vigorous stirring the salt
is neutralized by adding t heAqui vgjéer‘?t base solution (NaOH N, potassium

carbonate N), to yield, the cor ndi ng i sqilia)our ei de. Am des of formula

(la) NT- _ CH3 RR Are Are \ (la) OI‘ZHRb
wherein Alk is a C|-Cs-alkyl and R, and Ry, are as defined above.

The prepararation of hydroxy-isothioureas of formula (IITa), wherein Ra is OH and

Rb is H, is described in Bernd Clement, Arch. Pharm. (Wheineim) 319, 968 (1986); other
compounds of formula IIla are known compounds or can be prepared by the conventional
methods for alkylation in basic medium of the corresponding linear and/or cyclic thioureas
and of thiosemicarbazides. The compounds of formula IIla are isolated as isothio-uronium
salts and may be reacted with the amines of formula Ie according to the method disclosed
by Bodansky M. et al., J. Am. Chem. Soc., 86, 4452, 1964. Alternatively, an excess of a
solvent such as ethyl acetate (AcOEt) is added to an aqueous solution or suspension of the
isothio-uronium salt of formula Illa and under vigorous stirring the salt is neutralized by
adding the equivalent base solution (NaOH N, potassium carbonate N), to yield the
corresponding isothioureide.

Amides of formula (Ia)

O CH, R
Jl\ N XN
Ar; Ar, \R (Ia)
2
O

wherein Arj, Ar, X, R, R, and R, have the meanings disclosed above, can undergo
reduction of the phenone carbonyl group to give a diastereoisomeric pair of R’, S’ alcohols

optionally separated by fractioned crystallization and/or preparative chromatography to



wherein Ar,, Ar2, X, R R '"and R have the neanings discl osed above, can
undergo reduction of the phenone carbonyl group to give a

di ast ereoi soneric pair of R, S alcohols optionally separated g
fractioned crystallization and/or preparative chromatography t ol $5AULAB 005
16 provide the individual diastereoisonmers of fornula (Ib): 0O NXNR2 H
NNX-NRz Arl jl Ii 0 (Tb) The conventdon has been adopted of indicating
the absolute configuration S to the nost polar diastereoi soner. Conpounds
of for nul progidy taindbedied dlasrktaisohittvo fbanmaemyt i cal |y acceptable salts
through salification of the basic or acid groups which are present in their
stricture, using respectively pharnmaceutically acceptable acids or bases.
Exanpl es of salts with pharmaceutically acceptable bases are those with

al kaline or a Hne- eapt h tals, preferablyy lithium sodium and
magnesi um or th ordanic ases, sugh as tr netha?ﬁ f-D—qucosanlne
| ysi ne, argini T nds™ T fornuFﬁI(“ areigene |saﬁated in

the form of tH¥er &dditifn salts %%;h bot h; or gé iC
pharmaceutically acceptapl e acids. anples of hese aC|ds ar eR,
hydrochloric, nitric, sufFfuric, phosphoric, formc, ayetic,
trifluoroacetic, propionic, nmaleic and succinic, nmalonic and

met hansul fonic, D and L-tartaric adPds. The R enantioners of the

2-aryl propi On'ﬁle%%hge%tl%;l Ha8 ] gdo(p 2 6 mgllc_:gtmo the abgo\{ut)e configuration S’ to the

most polar diastereoisomer.

Compounds of formula (I) may be converted into pharmaceutically acceptable salts
through salification of the basic or acid groups which are present in their structure, using
respectively pharmaceutically acceptable acids or bases. Examples of salts with
pharmaceutically acceptable bases are those with alkaline or alkaline-earth metals,
preferably lithium, sodium and magnesium, or with organic bases, such as tromethamine,
D-glucosamine, lysine, arginine.

The compounds of formula (I) are generally isolated in the form of their addition
salts with both organic and inorganic pharmaceutically acceptable acids. Examples of these
acids are: hydrochloric, nitric, sulfuric, phosphoric, formic, acetic, trifluoroacetic,
propionic, maleic and succinic, malonic and methansulfonic, D and L-tartaric acids.

The R enantiomers of the 2-arylpropionic acids of formula (Va):
CH,
Ar OH
(R) (Va)
)
wherein Ar is as defined above, are weak inhibitors of cycloxygenases and are usually
known compounds.

The acids of formula (Vb):

CH

O—Ar OH
(R) (Vb)



wherein Ar is as defined above, are weak inhibitors of cycl oxygenases and
are usually known conpounds. The acids of fornmula (Vb): OH (Vb) 0 15 AUG
2005 17 wherein ~ and Arb are as defined above, are obtained bi aAk | ation
wi th stannanes of a polysubstitute 2-phenyl-propionic acid be P ‘ég
ortho 6r neta or para, a perfluorobut anesulfonate group, as descri bed
herein bel ow. The conpounds of fornul a (Vb) are disclosed in International
patent application WD 01/58852. In particular,

2-[3' - i soptepnl§) pheryl prepaogefiredi abpv@-4rd' ob(a&'reﬂﬁi}f'lyﬂk)uﬁ‘ﬁﬂﬁ)&mh stannanes of a

phenyl ] - pr ic a (3-isopentyl)phenyl]-propionic acids, are anong
t he pref @P?b%ﬂgsﬁ}ltgc&glzﬁng?appgqpéc aﬁ?lée§3eéfﬁn§,orli’fruloathel)0r Bagth or para, a

2-aryl pr%fﬂqmr@b@&{egu@mtg)@rog bQXh&% a¢ and stereospeci fic synthesis
or by conversion of the r%ce 6 one of  the individual enantioners

after conver silie dompounds af jidmﬂﬂzp(‘olp)ydlrekﬁic@cﬂe&,m %te&lﬁ%hﬂ%r@%pf:@éa?%n'? D.
et al %em Soc., 111, 7650, 1989, and by Mers A G d

119, 649%‘/01 3 dPRFSET e 278 sspptamedekemyt]-propimnyd, B Bpi(anhethagbaisylar e

o obt i AR LE‘%@. BE AR O RTR Pust L rbPar s r T erd hrpas trterady
agent . Tpescuserwdftbasyrhaiekysfkﬁm §).as reactants in the synthesis of
E3).

a-aryl al can0| % %h is. described for exanplein B.M Trost and J.H
Ri gby, J. a rﬁrylpl.’PzPlorQ@%‘d cenpg;prefecd by jdtalt dnsnsterkodgietidic symeesidsr i S

descri beﬁy |c8mJer§|Ion BF Hﬁyraé’é?gatguﬁo oﬁg}gﬁhe_{%&ﬁﬂ?l enaﬁhgne%tteégggveés&ogrggﬂo t Sle

use of tartaric acid as chiral auxiliary a
Org. Chémryl- %QFOPBDK@;?HEBQWdlstlbeedus;emese - Ibydrapxyeghﬁr@wﬁﬁ sehi nal jeact ant s

is repor em_ Soc. 11, 7650,” 1989 and
Us 4, 940525??3 ¥ H\éy‘?réfé%gnété‘gemcﬂtl%d%%r@95 SA@rpw&fégse fsyntheses of 2-
preparata Arc(adidHrP hsnyily,) i eir esters is

di scl osed@{prigl}slfarlcl an pat ent dl&%&eégm &B%ﬁiﬂfé{?ﬁ@ U YR rai g modifisthod
for the ﬁlr%é%rrtatqb@m Rehantheend®s emantdnee entahoicB®f the chiral auxiliary agent.

(RS)-2- benz et oxy) - propi oni ¢ acid and of the acids of fornul a
(Vb)  di s{é'frf b%r\‘/éanﬁyilﬁ PagECas eI B sywhesit of eapttlowmiogescids, &ai d

pr op- IhyI &ﬁ%ﬁ% %eggmplgég{ gagt ’I?(‘E}t Whi iR RGhY ATrPPHIS: SH9B2AS 978, the
arylation of Meldrum a01ds is descnbed in J.T. Piney and R.A. Rowe, Tetrah. Lett., 21,
965, 1980; the use of tartaric acid as chiral auxiliary agent, in G. Castaldi et al., J. Org.
Chem., 52, 3019, 1987, the use of o-hydroxyesters as chiral reactants is reported in R.D.
Larsen et al., J. Am. Chem. Soc., 111, 7650, 1989 and US 4,940,813 and the references
cited therein.

A process for the preparation of 2-(2-OH-phenyl)-propionic acids and their esters is
disclosed in Italian patent No. 1,283,649. A tested and efficient method for the preparation
of the R enantiomer of the (R,S)-2-(5-benzoyl-2-acetoxy)-propionic acid and of the acids
of formula (Vb) disclosed above consists in the conversion of the chlorides of said prop-1-
ketene acids by reaction with a tertiary amine, such as dimethyl-ethyl-amine, followed by
the reaction of the ketene with R(-)-pantolactone, which yields the esters of R-enantiomers
of said acids with R-dihydro-3-hydroxy-4,4-dimethyl-2(3H)-furan-2-one. The subsequent
saponification of the ester with LiOH yields the corresponding free acid.

A general procedure for the preparation of R(-)-2-arylpropionic acids of formula (Vb) |
incluqes the reaction of hydroxyarylketones of formula (Vc) mono or polysubstituted with

a perfluorobutanesulfonylfluoride to yield perﬂuorobutanaufonic esters of formula (Vd)



the reaction of the ketene with R(-)-pantol actone, which yields the esters
of R-enantioners of said acids with

'R-di hydr o- 3- hydr oxy- 4, 4-di et hyl - 2( 3H) - f uran- 2- one. The subsquent
saponi fication of the ester with Li OH yields the correspondi n§ofMée 2808i d. A
general procedure for the preparation of R(-)-2-aryl propionic acids of
formula (Vb) includes the reaction of ! droxyaryl ket ones of fornmula (Vc)
mono or pol ysubstituted with a perfl uorobutanesul fonyl fluoride to yield
per f | uor ObRranesUT otdger &strelr ® f fornula (Vd) 15 AUG 2005 where n is an
integer from1l1l to 9. (Vc) 18 O\\ '~~O CF3(CE,)n'5\0'r 0 (Vvd) The conpounds
of fornula (Vvd) are subjected to WII gerodt rq%-aj(bangement to obtain,

after esterification ang . aefhy@tion mﬂ(m),&lfﬁh%(q@r bog, aryl propi oni ¢
derivates of fornula ?%%) ﬁﬁ%ﬁe nis an integerXfro to 9 and R3
represents a Ci -C4 alkyl orl a C2-C4 al kenyl. CF3(CH2)n"-' \ O/ \W_ S
R3--, 00 (Ve) The corrpogpgs of fornula (Ve) are reacted with the
appropriate tributyl starii&he of formula Bu3SnR8dwhere R5 is a |linear or
branched . Cl- C6 al kyl, ? | i near or branched C2-C6 al kenyl or a linear or

br anched -Céélpa?l“f%%w Torgyila WP R erbeeriest tos Widleprodt edamingemant &r pbtairgr oup,

to obtai gt I i ) ronates of .forrmula (M). Ar R4
VW W e ARGy on e XD IR SRR ok SRS deatea 1 n
catal yti ¢Vhydhagenati onegeoifidint | ans atdR obépadsnts ke, 00y RARLACT 0O, SRt at ed

al kyl groups. The conpounds of formula (Vf) are submitted to the

de-racem zation process as di scl oseg¢ abgve of conversion of the

correspondi ng acid chlorides into ketNeffes which, by reaction with
R(-) - pant onol act one and subsggﬂgpbnhydr\gl/y@ s, are converted into pure R

enanti oners. r
RB\O/\

0

(Ve)
The compounds of formula (Ve) are reacted with the appropriate tributylstannane of
formula Bu;SnRs where Rs is a linear or branched Ci-Cs alkyl, a linear or branched C,-Cs

alkenyl or a linear or branched C,-Cq alkynyl, non-substituted or substituted with an aryl

group, to obtain the corresponding (R,S)-2-arylpropionates of formula (Vo).

/Ar

Ry

SN A

O O

(V)

The alkenyl or alkynyl groups can be hydrogenated in catalytic hydrogenation
conditions to obtain the corresponding saturated alkyl groups. The compounds of formula
(V) are submitted to the de-racemization process as disclosed above of conversion of the
corresponding acid chlorides into ketenes which, by reaction with R(-)-pantonolactone and
subsequent hydrolysis, are converted into pure R enantiomers.

The amines of formula (VI) are known products, mostly commercially available or
can b.e prepared by known methods. The synthesis of 4-dialkylamino-2-butynyl-amine and,

from this, of cis- and trans- 4-dialkylamino-2-butenylamine is reported in R. Dalhome et



The amines of fornmula (VI) are known products, nostly conmmercially

avai l able or can be prepared by known nethods. The synt hesis of

4-di al kyl am no- 2-butynyl -am ne and, fromthis, of cis- and trans-

4-di al kyl anmi no-2-butenylanmine is reported in R Dal home et 15 AGGARO@H0519
al., J. Med. Chem, 9, 843, 1966 and T. Singh et al. ibidem 12, 368, 1969,
respectively. a-Amno acids with an ani%no group of fornmula -NRi ' R7" bound
to the term nal carbon atom are prepared by known nethods starting from

- hydr oxy-a; anvie® @Eeinds9, §48e1 9aHRdoX K I P3P%g0 i.ch have been
conveniently protected. The al coﬁgﬁ(%sé%gert%%ﬂ?esﬁt %ﬁ??’o{rgﬁdggreg%?cgvgybr om de
t hrough react icohmine factdsipitle ay laphos ghiupeo fafodm CRr 4VR (RE MAirgiStoethe akrminsl-

O g. Chem 36, 403, 1971 and M Kang., ibidem 64, 5528, 1966) followed by
reacti on GFPRHCRAS BEPRITdDYdBoA mEethails staring| fecie o-RMirexzessnmb achis, desi r ed
amne (i. [ h ' [ I.dine).  Commercially avail abl.e sybstrates
for this Cgﬁbro g%g@h %IJP@WS riuﬁé:e) Ogﬁgﬂlg%r}rlgzé%lbfe%:COgWéWt%rprﬁ&ﬁ’ﬁﬁoﬁ”aﬂ@%@ai ned
starting growpmscieamsBirmiedlihty a dycmhidabhough eachox WilkCuinaPRsBhindSinR' @t gt ed
at C, ang t%} he am no g{ou& the free carboxy group of which is

sel ectiv R@ el 0 NEhAM 36, rdddud T band M TREN G ibideom 64, STB8y 966) e
with an § el - nventi | des conpounds of
Formi a (I b bhesra 1 ane Aenie Sglidd S Bl QML AFes ST Ror Ctitas

medi canentrsne (eedinmtipdamde, pipetitiae). WoathéronllQfaviiommaibdsirhtks YRItRis§YiAlddat ed
"in vitro" for thej ability to inhibit chenotaxis of polynorphonucleate
| eukocyt 8% {HEPeAaPBeseriarcfnst ot Bomelogpre phiamednsndegtieam donuusredllpy t he

fracti ongy@fabidg; n € -desArg., ,For, this purpose, to
i sol ate the aPI\/I\IslCfgl(r%gprv#I 'epa%r}n(r%:égaé:gﬂﬁﬁrgrr%%tegl%o ! a?%kagﬁh? Fré’rlﬁcﬁe uthe/he Eram t
vol unt eecgboxpgoupcd ewhizd inesekctieipyanichy térarBE0I0by SEMicHBALALILEN apﬂ)on’}]

c
dextranet rrgaccordii&q to the fpr,ocedure di scl osed by WJ. Mng et al.,
| munol . CHPSEAUIEAEYT an GECpss offHBOTRRY bl ood cel I's by a hypotonic sol ution.

The cel | THE badsEAinWasiof K %F]M ' i Lh T n _blue, whilst the
ratio of Pl\/kls _masnestlio trg‘g %In t He ‘Sy{gtg’?jﬁ?‘ﬁﬁgﬂa“{%pﬁﬁ%ﬁ e“%’%‘éou“#ifﬁaﬂ%z th

Di ff Qui atylprapienimisles,ifonssehus n@iacaardtshr C5a- desArg (Signa) were used as
stinulatingag n i , _Obtaining practically

nts i chenpt axi s. ex ment s
i dentical res uﬁ? £Omponndy; %i“%f‘eawéﬁéf’%gfg{oaf?g@dﬂh%rei GYabpaies) ‘ureitst” faBgBir

Concent AL ] an o 10 o O P R AR R reed 3550,
M for th¥Nshendmenosytas sagused by the fractions of the complement C5a and CSa-desArg.
For this purpose, to isolate the PMNs from heparinized human blood, taken from healthy
adult volunteers, mononucleates were removed by means of sedimentation on dextrane
(according to the procedure disclosed by W.J. Ming et al., J. Immunol., 138, 1469, 1987)
and red blood cells by a hypotonic solution. The cell vitality was calculated by exclusion
with Trypan blue, whilst the ratio of PMNs was estimated on the cytocentrifugate after
staining with Diff Quick.
The fractions hr-C5a and hrCSa-desArg (Sigma) were used as stimulating agents in
chemotaxis experiments, obtaining practically identical results.
Lyophilized C5a was dissolved in a volume of HBSS containing 0.2% BSA so as to obtain
a stock solution having a concentration of 10~ M, to be diluted in HBSS to a concentration
of 10”7 M, for the chemotaxis assays.
In the chemotaxis experiments, the PMNs were incubated with the compounds of the

invention of formula (I) for 15” at 37°C in an atmosphere containing 5% CO».

The chemotactic activity of the CS5a was evaluated on human circulating



In the chenotaxis experinents, the PVNs were incubated with the conpounds
of the invention of fornmula (1) for 15 at 37C in an atnosphere contai ning
‘5% CO . The chenotactic activity of the Coa was eval uated on hunan
circulating 15 AUG 2005 20 pol ynor phonucl eates (PMNs) resuspenddd AUG HBES
at a concentration of 1.5x 106 PMN\s per m . During the chenotaxis assay
(according to W Fal ket et al.. J. | mudBl . Met hods, 33, 239, 1980)
PVP-free filters with a porosity of 5 ntm and m crochanbers suitable for
carryi ng PYiffofmhenyelstesiiNgs eaguspEhdecc oniBSAds acfontheraioy &t o0 of Qs nul a
(1) were gygluated at a concentration ranging between 10-6 and 1010 M for
t his purpose they were added, at the sane concentration, both to the | ower

por es andDtfieg thepenpix@sasedy taberiins O N ares; o Ihe ‘pﬁllnluﬁoli R/Ie%tﬁogdshg%\?rp9 part

contain the solution of C5a or the sinple carrier ose in part
contain t he0) SYSpERS fibersi vittPAReToSItHIRE i mimrandfmiCkmhhmders aditae T ety

activity Qy i.pdividual conpounds of the invention of formula (I') was
eval uat ed %y {%%tﬁgé;rt%ﬁ%t he m crochanber for the chenmotaxis for 60 mn at

37C in anTiat cosphede of Bt iai&idd 5% S0 (’)ﬁ\&@ére%élﬂ _egfa&ggsnfeﬁyagé eeicke

conpounds_of the jnventipn of formula (1) to inhibi

chenot axi E¥ethifraanddAocMiefor weis puarost slieowereantiod ditnge tsame hene@ifaden,

reported Ve et al., Eur. J..| nol ., 19, 2367, 1989).

I nﬁi bi t i obr?%g?) %galg}%grd ced ndgH]een%Dtpé%PPr(?s é’éttl?fi/inf%?g%mtbﬁé Thidi elisdinathe dovipiounds

of the i magntoneain die §odution &f C5J of GwedifPle Wtﬂ&@%ﬂeﬁ}p@?éa?‘é@hﬁ% gd at a
e

concentration r a?l%:;hnﬁ t?et ween 10.6 and 1010 M by incubatin

nm cr ochartB& 18R enmobtaxis for 120 min. at 37C in an atnosphere

cont ai ni nghibH% s o] . the.i.nventjon. wer | so eval uated in
their abili typotgc?g BRI i R B R i Gl e i e s
pur pose, Feasabihimmubufiawas etdudtelily eBbdtilathe SicroBleRier T&GR) MBsosed:

t he Iyoply')rl 'Ozed pr tei.n was di l§sol ved in HBSS (Hank's bal anced sa?ts

sol ution)" a(i T'HE égngéﬁf‘?é?’?%ﬁ P Uiy mC@hd then diluted down to a

tr @i . i i s. i {s. NI
RO - (& -1 50008 Vi) RGPy 1 br OBy Sy i RARGLT riai U8 (piesahiph Gon

descri bedduacdEheonyiady eOhumes mosedtasyas @igddst Acdr@ind a6 the TRARLA LS oRBY

i| _“hi OItT 9o R (VallDANGIT! &%h SELNGUESS DY, T2, 5 18¥9)'. bnebinton of Canatuond 0 €
chemotactic activity by the individual compounds of the invention of formula (I) towards
human monocytes was evaluated at a concentration ranging between 10 and 107" M by
incubating the microchamber for the chemotaxis for 120 min. at 37°C in an atmosphere
containing 5% CO2.
The compounds of the invention were also evaluated in their ability to inhibit IL-8-induced
chemotaxis of human PMNs. For this purpose, recombinant human interleukin-8 (rh]L-8,
Pepro Tech) was used: the lyophilized protein was dissolved in HBSS (Hank's balanced
salts solution) at the concentration of 100 meg/mL and then diluted down to a
concentration of 10 ng/mL in the chemotaxis experiments. R(-)-2-[(4"-isobutyl)phenyl]-
propionyl methansulfonamide (EDsy=10" M) described in WO 00/24710, was used as
reference standard. :
Results on inhibition of the chemotaxis induced by C5a and by IL-8 are listed in Table I.
Resulis show that different structures of the amide group can lead to different selectivity in
the compounds of the present invention.

A selected number of compounds are dual inhibitors, inhibiting chemotaxis induced both



Results show that different structures of the am de group can lead to
different selectivity in the conpounds of the present invention. A

‘sel ect ed nunber of conpounds are dual inhibitors, inhibiting chenotaxis

i nduced both 15 AUG 2005 21 by C5a and by I1L-8, others are sel ¢6t AVG 2005
inhibitors of the chenotaxis induced by C5a. For exanpl e,

N-(1-nmethyl -pyrid-4-yl) amides, J3-tropylanides, N---(H2N-al kyl) -amides
of formula (1) are all selective inhibitors of C5a-induced chenotaxis of

PWN and oPy Geerod pydE-3, ntheheare seleetiverialiibaors oA ftge: lBRIoWRE i nd Q-8 HNes,10. 8 M
Al'l these conpo%uigds g(afve shown poor activity as inhibitors of '

i nt er | eukf RS 8X4RIGcNd [eRebhytaxi i thulesabmropglemidast NatH2W atigiiganidds of
sel ected piipher (Bf scoppoynds . of. the invention. ar ble of inhibiting al so
interleukin 8- i(ﬁda%e c%éér%‘zltvgxlf'}s“bgPrSPRﬁlﬁ@dES‘é@Fﬁeg}]%3419rﬁthMNe@dT,Ofi n
addi ti on tonbdyeesGhahe botueanaticthRRBs Betlvee0f 0 PMM [ eBkoCyf; cytes in
the concentration range between 10-6 and 10'8 M More g%ﬁ??%ﬁ@p]%ﬁmi/%e
conpoundsSFYTF GPRUIEUTILY &h&tebifprRIofs ferRukin-8-intiucke r éetmotfxionm hydr agen,
exert botfyRetitMichigsee0f 1 nhibition of C5a-induced chenotaxis and IL-8-

i nduced chenptaxis. Both activities are present in conpounds wherein the

di stance Abeleaedmutriver bEcarhpaindbasiie i abidn bhea e AN i sy B@iﬂﬁ&lﬁeu%nﬁé‘-g 4 C
rek, 1t can be

atons, with a optimumfqr n=3. In this structural franewo

stated thd ”“teﬁeChEI%PrBétﬁﬂa‘jsp%éwqﬁlﬁ@cyqew@wm@hoeﬁes T, inredddioalto thed @5mfnduced

i nhi bi t or sheffordao f PMINCRAKHRIRLAY] | -induced —chenot axis. The

conpounds_ of For mil & (I),kcgcval ug?gdcf 8@% 1\9}){5‘?%0%%% Rt t‘é(‘?:‘?f‘ok'odGiW& to

the pr ockiuMe Midrs paomethrlyy tiRatommpnadd offoralila, (1) ®hereinPRALARRO! are Eﬁ‘f@&é%t
Ibitors

Ther., 27 705, 1994 re found to be totally ineffective as inh

of COX enfizL‘jy“r‘ré?.g“ivﬁ“aF’ﬁ%%Pg% fetiviies Of iphigitiognifoundtindyeed shemadtaxig land db-ot

i nterferanwiced ¢HeendedQ8UBbIOACfitiesPH2 plAdiCR (| j.ne.macr ophages by

| i popol ysacchari des stinul ati %n 1(I?_SPS, Ekétgglj{nﬁ? Cbglpggﬁdcsoﬁggrneﬂ gﬁ? g‘ﬂg?r&ﬁgi ng
bet ween” B§tWeeAnige ttgrminpf basihdbiand e ofidehd jsrbdwedr anaralf 4 RSER MmN gy be

recor ded,,nt; | y.~a he limt, of statistical significance, and nore
often is Opggﬁug}\?otlr% 303% E)hfls PR tlgﬁlsgfm%i?{lfe!t Claﬂ%ééﬁ?é?%gﬁhfhecﬁ?nmout@ﬁeﬁ the

exper i nentaintien iedemncke dusiCiess el irIaues 8REsalind R4 @bRoAkis SUR! §NEML..
activatio through its fraction Coa, in pathol ogi es such as psori a5|g

(RJ. N@CEﬁBP%}W- et al., Am J. Pathol., 138, 129, 1991), penphigus and

(o Sante SRR R Al BEr e Fose i ! Beordig S5 e T
procedure disclosed by Patrignani et al., in J. Pharmacol. Exper. Ther., 271, 1705, 1994,
were found to be totally ineffective as inhibitors of COX enzymes.
In almost all cases, the compounds of formula (D do not interfere with the production of
PGE; induced in murine macrophages by lipopolysaccharides stimulation (LPS, 1 pg/mL)
at a concentration ranging between 10” and 10”7 M. Inhibition of the production of PGE,
which may be recorded, is mostly at the limit of statistical significance, and more often is
below 15-20% of the basal value.
In consideration of the experimental evidence discussed above and of the role of
complement activation, through its fraction C5a, in pathologies such as psoriasis (R.J.
Nicholoff et al., Am. J. Pathol., 138, 129, 1991), pemphigus and pemphigoid, rheumatoid
arthritis (M. Selz et al., J. C{in. Invest., 87, 463, 1981), intestinal chronic inflammatory
pathologies such as ulcerative colitis (Y. R. Mahida et al., Clin. Sci., 82, 273, 1992), acute
respiratory distress syndrome, cystic fibrosis and idiopathic fibrosis (E. J. Miller,

previously cited, and P. C. Carré et al, J. Clin. [nvest.,, 88, 1882, 1991), Chronic



pat hol ogi es such as ulcerative colitis (Y. R Mihida et al., din. Sci.,
82, 273, 1992), acute respiratory distress syndrone, cystic fibrosis and
i‘diopathic fibrosis (E. J. MIler, previously cited, and P. C. Carre et
al., J. din. Invest., 88, 1882, 1991), Chronic 15 AUG 2005 CpStAUEcpilye

Pul mronary Di sease (COPD), glonerul onephritis (T. Wada et al., J. Exp. Med.,
180, 1135, 1994) as well as in the prev&htion and treatment of injury
caused by ischem a and reperfusion, the conpounds of the present invention
are parti@bbtarctiye Bebhiordary Dimhte((OPD ) gRendrhionaneisic. MueResss.). the pLesent
i nventi Onl§d“ﬁ gr&\éi ges tge conpounds of formula (I) for use’in the
treat ment Sf | poliPds S Vel dipRitkfiRreXFRIIO9eS HI sgbnent of elummtaised A tifvhitis,

i nt est i najncchhOrm ik | Y, i Lneluding ulcerati colitis,
acute respira %?gl/sq%?’st? % g?@ﬁ?@%r%ﬂg& %Irés%ggtte@%é@%éln%{epngph%liﬁpyyuﬁeg‘ﬁdﬁét‘q%%

fibrosi s, theseshempéutisrpospases.chroni ¢ obstructive pul nonary di sease,

gl omer ul apﬁqohri tis and in the prevention and in the treatnment of injury
caused by' ™ REHESHH AR HESFIULISIHC cCamporly of ol () tforeusepn ohd desmehe use
of the caypdpdssiof pEapnila 419 | he.: re of. medi caments for the
treat ment a?g pr event i grﬁéf sadl) ?%ﬁ%@‘@g?gé‘ﬁﬁ#ﬁlg 035%5 ftnd8ieafngl pghronic
i nvent i onhflamgetdig pawiledicsainchnventicenmald yoleep laoyte e Rijatbt A Mistress §yridrGihe

| 1

di luent or excipient may be.placed into the form of pharnaceutica

Conposi tisgﬁtgm‘%%bﬂe%%ﬂoné@sﬁb’@ét Cthfé?é*F’, CY2H@ fibFosisy €hronisy ehstrugtitsepmohoyed as
sol i ds, slishsagldmérhRhspitis dnldlihegk | QUi sych. as sol ytions,
suspensi Qns, e%ul Si ons,?el %Sxinrsl, orﬁ%g%g{?ﬁzdsndq?itﬁ Q%Ht%%?%&ﬁﬁ@r%ﬁ%,egéiyl for
oral use,semihandygperdesiorof sterile | nj ect abl e solutions for parenteral

(1 ncl udi : S)._use. Such rmaceuti cal _conpositions and unit
dosage fglefji1 @Wﬁ?‘ﬁ?@gﬁ%&w&%ﬁw g8 ﬁ%ﬁ%&?@ﬁ?‘éﬂqsr?f Eomventl) snire massiteons,
with or ofintedmatneaddbt ihe hethin@t b EpOSMRIANISai@ haolddP! s, and such unit
dosage f(r)llrhrers contain any suitable effecti \Pe anount of the active

t

may :
i ngr edi ent"ScAAPRNSMS & ethgi inMention, togethendedh daicoyvedtsealy eapged cadpevant,
enpl oyed . armaceut i cal the amdes of this |nvention
are typi ¢ gﬂe§/vm§%ﬁf§$é{%r%glgaﬂ§?ys hé %8& FHtSﬁﬁl%%qfﬁ’a? FUbICAlcRSIoNG N

Such conpog uhit closageathddenf, piceRadueH fbit eaVBNGhpWHdd akOMAE, g’u@%tat; ablets o
phar nace(lgttll éal arlt and. conprise at | east one active conpound. ner al | Y,
the compdUfASaRTuIeshOE liaRds il as aplutigpsyisusnpensioas dnmilsiony eixira,ceutdpsales y

e CELL VIVEIRU TRy gy L8 SR RS
ci rcunst aseaisral (indididg nbtiten@osidiuté. 0Budho phemidceatc@d cobdp@sicibas eRdr gyt e of
admi ni st [igstalgg nf’orr%sh %hear(e:(gtu %lay comprise ingredients in conventional proportions, with or
without additional active compounds or principles, and such unit dosage forms may
contain any suitable effective amount of the active ingredient commensurate with the
intended daily dosage range to be employed. ’
When employed as pharmaceuticals, the amides of this invention are typically
administered in the form of a pharmaceutical composition. Such compositions can be
prepared in a manner well known in the pharmaceutical art and comprise at least one active
compound. Generally, the compounds of this invention are administered in a
pharmaceutically effective amount. The amount of the compound actually administered
will typically be determinedwby 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.



conpound adm ni stered, the age, weight, and response of the individual
patient, the seventy of the patient's synptons, and the |like. 15 AUG 2005
'23 The pharnaceutical conpositions of the invention can be adm nistered by
a variety of routes including oral, rectal, transdermal, subcdttaAbbulis

i ntravenous, intranuscular, and intranasal. Depending on the intended
route of delivery, the conpounds are preterably fornulated as either
injectable or oral conpositions. The conpositions for oral admnistration
can t ake fh‘“eph@imﬁc‘é‘#“% ICRMPPEjtipes 8bIhst invericnr caubpedsirostssedosy AW depBowgers.
More co ¥ e th ositions, are presented in unit dosade forns
Yo facilhardnoRR el 186 R e AlieP S A e retramescers, v
physi cal | wudhseal @ebdingSon Seél nddlded J£t i uman subj ect's
and ot her . mannal s,efpea,ch unit cont ai n?ﬁggg’f %ﬂlﬁﬁi@f%é&a@g&r?tp)yefg?alb ctive
materi al ©CENE@IcS: @ ithqsr driedeble her desl reodipoki¢ivape Thi ¢ compdeGns ifBr oral

associ at i Ay : i tabl.e pharnmaceutical excipient. Typical unit dosage
forms inclu es{rgtrl@} |§8IL}'I tteag? khﬁr@%é’ﬁ?’@@“&ﬁ%éﬂflggn QP Y5P§NSPas Wfbwhkeovilersi d
conposi tiMng oompidnlys, howakk et cSApSHiRE o bRsedidke, ijdhitt R8s £ASK Ak 0! 1 d

corrposititon?. In such conpositions, the anide conpound i's usually a mnor
conponent ¢ SRR dosing Thy tgEeitnisdosasy fowisgirefeor to mrysiceliplisyrete minsabout

component {HREABL dorna 8y fomisgiittcoro yicte
carriors i erountE) el R B o g e Sihetn gt aig g or m

Li quid f aredstemitablentioy obraalivadiiidasichRtia®a YrolRed Hied&isHi habb&iric
aqueous or,. nonaqueous vehicle with buffers, suspending and di spensing
agents, COEBY IhfSOCIRIaR S & awtabihpharmeesuticalqiictpidnsr Fgicalnulitudtisnge fdres
i nj ect ablige|G@PRSH 4 [ W, ar, | ways stored in the
absence of I(ingﬁt, so’oggmg gﬁg%/do%gg%ﬂgg §g? %'I?rﬁelscOng? 218?%0?0‘?%%{0,“55‘15%&%5

hydr oper d3ilee @psges oxildelifoimaki@se oSedlidcdapdmidmy Id AehUdenpdsAlonsX@ap! e,
or conpounds of a simlar nature: a

oy o Ugjal @ aung Lageden s, o comounes of el e e

G ni o Bar Py raaaltor SoreueRgy By SUENY R TN SR o3HE BRum,

st ear at e VeBClgp preasriers woH paercennd @ilslhelpSil Fordomidb obd dksireddssieereni ng agent

ety s AT P sPRBRATYe Sryl BB HEHIOh Tt S ecBnpEGH GHBsaseor

Saline oF oL ner. | oat abl e Sore s SPehihg AR Rle SRRt ihea,

the ani ¥ W& iLigeidyfras, frstuding the injectabih comppoitons desribal hyrbelakd yura

M nor  CORRRYERMored in the absence of light, so as to avoid any catalytic effect of light, such as
hydroperoxide or peroxide formation. Solid forms may include, for example, any of the
following ingredients, or compounds of a similar nature: a binder such as microcrystalline
cellulose, gum tragacanth or gelatine; an excipient such as starch or lactose, a
disintegrating agent such as alginic acid, Primogel, or com starch; a lubricant such as
magnesium stearate; a glidant such as colloidal silicon dioxide; a sweetening agent such as
sucrose or saccharin; or a flavoring agent such as peppermint, methyl salicylate, or orange
flavoring.
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 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



frequently rangi ng between 0.05 to 10% by weight wth the remai nder being
the injectable carrier and the |ike. The nean daily dosage will depend
upon various factors, such as the 15 AUG 2005 24 seriousness of,]ér)\% d?@ ase
and the conditions of the patient (age, sex and weight). The dose \ﬁn
general ly vary from I ng or a few ng up_to 1500 ng of the conpounds of
formula (1) per day, optionally divi de#into nmultiple adm nistrations.

Hi gher dosages may be adm nistered also thanks to the low toxicity of the

conpoundsSasrousHess pﬁ&h@mﬂmeaw Duiethe cantitiopestithesatieht tdgaEsex BRE wRRAVE TdeseLd bed
istered or injectable conpositions are nerely

corrponent&/l or e%rj:@ %‘é 1d {1 d 2LE
represent at 1 V& Ty fat B1S H15%seysmgap|to 4s0hmgddig ?@ﬂm%@ﬁﬁpé@mummﬂ) t he
like are p&eHa@Ubpii r f e eytical Sciences
Handbook” 18T B e, g, R e R AP AR By be
Pennsyl| vaﬁf@rlls\?ﬁwd: hlsp shanke o per latedx ke eifnhdyomp@ings e inlBRiGosReYSEs of
this inventi n also be admnistered in sustained release forns or =~ from
sust ai nedpfiné)ﬁéﬁg M8rug delivery systens. A description of representative
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any additiognal chir substifuents, optionally present
sai d cor’rﬁéf?FFd@ethh prime signs (eg, R, S, & etc) Exanpl es of

abbr evi at or._acetic OEt for et hyl acetate BOC for
N tert- Ju}%?é)y arp %ﬁ?,ﬂ_}u ? ot Yt & %I PISIEFoM TUHaiRed olsess frms or
di cyl 0he>f;dm|rs&ﬁam%/l?eleﬁs@rdxdﬁf@‘hbé{ﬂyf@rsféﬁﬁ' de des%h%ﬁ ¥ r%ﬂag"’éﬁ?dtwfe H.¢9; e8r

di et hyl ether, HOBZ for ydr oxybenzot hi azol e hour iTs
hours, MSBEAComalsEelsafl 2lsp te fqusd inothmn interppetat matsriaFHE flor Remmoton s

t et r ahy drpf bk asabh 9L N- benzyl oxycar bonyl . Preparations: Inter rredl ate
conpounds, which are used in the Exanpl es herebel ow, have been prepared

accor di n§ hr:(prcst&at inykhtoom sigllpreoitiasteateds by neafh B0 thed follioWRi ¥ ARp 18O wRIhaRe:
not construed to be viewed as limiting the scope of the invention.
In the description of the compounds of the invention of formula (I), the convention has
been adopted of indicating the absolute configurations of any additional chiral substituents,
optionally present in the structure of said compounds, with prime signs (e.g., R, S', S"
etc.).
Examples of abbreviations are: AcOH for acetic acid, AcOEt for ethyl acetate, BOC for N-
tert-butoxycarbonyl-, DCC for dicyclohexylcarbodiimide, DCU for dicylohexylurea, DMF
for dimethylformamide, EtOH for ethanol, Et20 for diethyl ether, HOBZ for I-
hydroxybenzothiazole, hr for hour, hrs for hours, MeOH for methanol, r.t. for room
temperature, THF for tetrahydrofuran, Z for N-benzyloxycarbonyl.
Preparations:
Intermediate compounds, which are used in the Examples herebeléw, have been prepared
according to the following procedures.

1-amino, 4-dimethylamino-butane:

Dimethylamine hydrochloride (1.2 g; 12.5 mmol) and, 1 hr later, 4-bromobutylphtalimide

(3.5 g; 12.4 mmol) are added to a suspension of K,CO; (4.3 g; 31 mmol), in acetone (5

=3}



D net hyl am ne hydrochloride (1.2 g; 12.5 mol) and, 1 hr later,

4- bronobutyl phtalimde (3.5 g; 12.4 mmol) are added to a suspension of
'K2CXB (4.3 g; 31 mmol ), in acetone (5 15 AUG 2005 25 nl) at 25(}; tU§1
suspension is then refluxed overnight. After cooling at r. t., 5m§ i 388ur e
is filtered and evaporated to dryness; silica gel flash chromatography of
the residue oil (eluent CHC13/CH3CH 8:2j vyields

N- (4-di net hyl ami no-butyl)-phtalimde as a white solid (2.2 g; 8.94 mmol).

A sol uti omI9fat 881 tEOSRELGHH 1B 1 T LAA M 35% agueous hydr azi ne
(0.45 nl) i s heated at9 reflle>£ tné#ﬂrrpg{re;tur grgalm %Beaﬁo‘iﬁtﬂﬁé‘ F'gaé%?n‘iﬂg‘“arﬁés

di sappear Qﬁef(Ed-anﬂ pvappratgd tq dredsandlicaegelpfast el@toter@I%M?S& tHa F@ldue OjL
(7.3 T 82%

crystalli i o) 8.2 i elds 0.85 2 mMmD

Vi ey of (L R ) SN GtV o i ep Sl 14 NOR. ¢ 3):
8 7.75 (nf2.2g)8. 94 nfekolf.m 2H); 2.72 (m 2H); 2.35 (t, 2H, J=7Hz); 2.23 (s,
6H); 1.75 ( 2H); 1.56 (bs, 2H, NH2); 1.48 (m 2H). 1-am no.

4- et hy| affisAbUIgDtAsaidAompound in EtOR nocatdtt with hyd s3eiageedagt RRadise Q4 mi§d

usi ng methylagy é L§(ttgad O{]I dir tnh | amine in the previous procedure.”

1- ( 3- ani nopr op, ?FS -f{]lhi anBrpHoT Plﬁtg?a t%le%ﬂgﬁﬂ‘is&ﬁe eappeped-(ad Mepridpywd drdoni de
(3.07 g; &v@p&aradab Hrares. Fitil @ 1 . ) ml ) i.n.CH2GL12 (25
m.) is heat ef at t,he}afr&efl ux tgwnggpgtlg?goﬁgz%/%%mgﬁ@&ﬂ%o'%gg%dlzed at
r.ot., fiTRendd,s wskdhed lviminodadisretifydaBmorthianedisiaachiewetid . Na2SO4 and

evaporated to gt i acu urification by flash chromatography on
silica gel (el %W%I%Oﬂ%% l%lial ng (m, JH); 2.72 (m, 2H); 2.35 (t, 2H,

1- (13- BOCJ=iHapRrasp%) 6HY; hi Bes REo! | B (€32 Y ), as a transparent
oil. d ealva ,eoof t he prot ecrt??vgg’gr oué) f sﬂ{bg?ﬁ;)dsl#eg?ﬁb?@bl ving 1.4 g (5.4

mol ) of > B 11O eaqueous HC1 (6 nmL) at r t.; 18 hrs later, the
sol ution,p ngderaj kali ney | ddi tion of . agueous 2N NaOH until to reach
pH=8, is ext ractiegf’%l\}éd;h4 %}éﬁﬁntﬂfﬂﬁa%j? %g*fil‘féedcﬁﬁﬁg nagthyleniae tigsteatk iofd
over Na28Msthplmisvianhe pieotbul @rodeyngss to give 1-(3-

am nopropyl,) -t.hi anorpho line as a transparent oil (0.63 g; 3.96 mmol).

"H NVR ( LNOREopyhpghi ne:7. 65 (m 2H): 2.72 (m 2H): 2.35 (t, 2H,

13- am nopr oyl )4 Rt h51 ~ By SRR oA B2 Doty ot motallio K 1)
2H—2 QNR ( @norp8olng@.q mL; ZHB; mB 08 5n OH,CBHR5 md) ko néded &Hhe re%tugﬁer('l&rat%lr_g ;

' for 24 h. The mixture is cooled at r. t., filtered, washed with water (2x50 mL), dried over
N2,;SO4 and evaporated to dryness in vacuum. Purification by flash chromatography on
silica gel (eluent CHCl;/CH;0H 9:1) yields 1-(3-BOC-aminopropyl)-thiamorpholine (3.1
g; 11.96 mmol), as a transparent oil.

Cleavage of the protective group 1s performed dissolving 1.4 g (5.4 mmol) of said
compound in 3N aqueous HCI (6 mL) at r t.; 18 hrs later, the solution, made alkaline by
addition of aqueous 2N NaOH until to reach pH=8, is extracted with CH,Cl, (2x10 mL).
The combined extracts, dried over Na;SO,, are evaporated to dryness to give 1-(3-
aminopropyl)-thiamorpholine as a transparent oil (0.63 g; 3.96 mmol).

'"H-NMR (CDCL): & 7.75 (m, 2H); 7.65 (m, 2H); 2.72 (m, 2H); 2.35 (t, 2H,
J=THz); 2.23 (s, 6H); 1.75 (m, 2H); 1.56 (bs, 2H, NH,); 1.48 (m, 2H).
1-(3-aminopropyl), 4-methyl-piperazine (isolated as the hydrochloride salt)

'H-NMR (D20): 8 3.75 (m, 7H); 3.45 (m, 3H); 3.15 (m, 2H); 3.05 (m, 4H); 2.20
(m, 2H)

1s obtained using 4-methyl-piperazine instead of thiamorpholine in the same procedure.



(m 2H) is obtained using 4-nethyl-piperazine instead of thianorpholine in
t he same procedure. 15 AUG 2005 26 .1 -(3-am noprol -piperidine 'H NW
(CDC13): d 2.85 (t, 2H, J=8Hz); 2.45 (m 6H); 1.90 (bs, 2H, NH2); 1.8- 1.62
(m 6H); 1.55 (m 2H) is obtained using piperidine instead of 15 AUG 9005

t hi anor pholine in the sane procedure. 1-BCC-propane-1 3-di am ne: An
aqueous solution (5 nL) of NaN3 (1.4 g; 281.5 mmpl ) and 2 3 drops of Aliquat
336 are added to a stirred solution of 3- BOC- am no- propyl brom de (5 g;
21.5 mol )-Braminopeens-pidRidile ; the mixture |s heated at the reflex
tenperature for 4 hrs. After cooling at r. t., the organic phase IS
separated, dri - V& (NG5 2a&6dt, @Ha,pI@dSal[dez.Hg) (8 ¥R§S S ob My LHTII[p gl ve
3- BOC- am rf%», %ﬂa_ gé ﬂ‘? éﬁ 75 g; 18 ) as a transpareht Oi 7()

85%) . Atrlp Ayl ph %) k489, 183mm|)so|ut|on|nTHE(15n1_)|s
added dr Wtﬁﬁed@slﬁo ti above azide in THE (30 nL)/
H20 (0.3 ni; 2 I?bﬁa‘ﬁﬁé&gayrrf ?ﬁ%ﬁf"?ﬁ‘ @‘?1 ﬁnﬁﬁ%aam%progeﬁums at r. t..
After renémmw to dryness in vacuum the residue is taken
up with a feW?‘\];l EtOH to sepgrate a white precipitate of

tri phenyl phosphf'f8UBRis FaIUHpn &P imple) HoNaor (64 mglétmmol)tand'IZhEdfdp@%fAﬂqu&

renoval t®3aagngsd t@h s ves. 3. 22
1- BOC- pr opane- 1, 3- d|t amsﬁggggglgggggg%y% WHGPTPIORY ILIS‘NWC((GﬁCJ?éP mgnod) g0

bs, 1H ORIRF {10 BLIGhe myixa) js 12aBE o the b d6r7 : i
150 (bs,p %H,thé)(\"d%)zm éﬁ&( B oy ot B S o L AR el TR
obt ai ned by’ use of ?F lﬁesteﬁ?l}glagﬂl AEsd ﬁWé’pNa?Wmﬁndeewaponated mrenyheggsm

d aculvbttbglve(S te A 2M | ut f
di met hﬁ{e“ C)use et (5 G g R B PERL R Feaicatnbtvion of

met hyl 2: BOC- am no- 3- brorm propi onat e (0 45 g; 1.42 mol) (Wiss R G
, I bidem 61, 5528,

et al. 403, 1971; Kang M et al.
1996) in anhydrggfs?fmfmé%m “?ﬁéﬁ% 3&& mml) wplutian ein THE (150 sil)oisesddeght at
rot. andirfalmp@ncataaﬂlrﬁeﬂ soflit\bRESISthE %M@&Hﬂﬁéaj g ke ?fgdu‘t‘%/ KPR A L oTES

between Et2Q tgo nL) and aqueous 0.
ext ract s "4P&V RSt ”f’l'@(g 1 \ﬁﬁ’é‘:ﬁé@d\fplﬂﬂ husiahe, t.. dkﬂttﬁdemvm’l of the solvents to dryness
in vacuum, the residue is taken up with a few of EtOH to separate a white precipitate of

triphenylphosphine oxide by stirring for 6 hrs at r. t. The final EtOH removal to dryness, at

low pressure, gives 3.22 g (18 mmol) of 1-BOC- -propane-1,3-diamine as a pale yellow oil.

1

H-NMR (CDCly): § 4.90 (bs, 1H, CONH); 3.25 (m, 2H), 2.85 (t, 2H, J=THz); 1.75
(t, 2H, J=7Hz); 1.60 (bs, 2H, } NH,); 1.55 (s, 9H).
3-(BOC-methylamino)-propylamine

It is obtained by use of 3- -(BOC-methylamino)- -propyl bromide in the previous procedure.
Methyl (S)-2-amino-3-dimethylamino- -propionate '

A 2M solution of dimethylamine in THF (2.5 mL) is added dropwise to a stirred
solution of methyl (S) 2-BOC-amino-3-bromo- propionate (0.45 g; 1.42 mmol) (Weiss
R.G. et al, J. Org. Chem, 36, 403, 1971; Kang M. et al., ibidem, 61, 5528, 1996) in
anhydrous THF (10 mL) at 25°C. The mixture is stirred overnight at r. t. and evaporated to
dryness in vacuum. The residue is partitioned between Et20 (30 mL) and aqueous 0.5 N
NaOH (2x5 mL); the ethereal extracts are combined, washed with brine, dried over
N2,SO, and evaporated to dryness to obtain 0.34 g (1.2 2 mmol) of methyl (S)-2-amino-3-

dlmet_hylammo -propionate as a pale yellow oil.

1
H-NMR (CDCl3): § 7.45 (m, SH); 5.73 (bs, 1H, CONH); 5.15 (s, 2H), 4.32 (m,



Na2SO4 and evaporated to dryness to obtain 0.34 g (1.22 mmol) of nethyl
(S)-2-am no-3- dinethylam no-propionate as a pale yellow oil. "H NWR
(CDC13): 6 7.45 (m 5H); 5.73 (bs, 1H CONE); 5.15 (s, 2H), 433(1(}\% 15 AUG
2005 27 1 H); 3.82 (s, 3H; 2.75 (m 2H); 2.22 (s, 6H). A stir. 41 085 on
of said nethyl ester (0.34 g; 1.22 mmol) in acetonitrile (12 nL) is

treated with trinmethylsilyl iodide (0.227nm; 1.46 nmol) at r. t.; 3hrs

| ater, the mxture is quenched with MeOH (0.24 nL; 5.9 mml) and

evapor at edH);r. ¥BGyBH);107 Ay eSS 2.22{ResH) esi due is taken up with Et20 (2x10
m.); the et hergal_ extracts are re-extracted wwth a 30% aqueous AcOH (2x5
n), col | ect ed S¥&k§e splasipe ofipaid oneprt@stan(@. Jeixg; a2t meh o) ihhicéibkiei @ (14 £3Qs L) .

The dichl gg h s are i.ned, dried over Na2SO4, evaporated to

dryness to éjlé{g}%ﬁggf%ﬁg‘n%& io@%,((f?ﬂ})n Qﬁ/[nn&c% at r. t.; 3hrs later, the mixture is

2- ani no- 3quinakdchyitaVieOHP(OORI aNAatsey mélﬂ;a%a(p%%%@ﬁ E@Lﬁh‘i’,ﬁ ﬁ 1H).. 3.82
’ R o G < o VS S%ess * The

(s, 3H); 3.24 (bs 2H N) 275 (m 2
(S) - 2- ami o'dug I3 Bkerewn Bith-ERO (¥ )0 péitthn otiemalnder tssirt Fé-bxtehcasacly £ R0,

ext er nal i Iz i he reaction.tenperature between 20-25C, 0.03

nol ar equﬁ%g%)%ﬂggbg% P%JRI{IEH}I@H]E %F%OIP%(#E BLOIRLG APk tEeed wighl 63LCh a

0.01 M sdlRui0 ori.)ofhe ErhidrdBh@ts deradts Ar@MAMI & A ri’sra{s,ecs? ‘S\U%%P%%%e“er
oye

in THE (%5 m_%; 2 dh(Sl\s | ater, the diborane excess I's dest ©i ous
addi ti on GYRaFLYeld (¢ 8 1.d srmehiof ety ($)02-amsmwed dinvahyaminmpepiosaguum t he

solution is dilkuiRe: W COEL 25 11 he.Qrgani ¢ phase is washed with
5% aqueous NaHCCB, bwfn)gl@n%ﬁét(&ﬁﬁgﬂ‘%;{ﬂ’ggﬁi ??4 (B 1266 N 2 KB OBCAH AN

evapor at ed22 @, Gilyness. The crude residue of nethyl (S)

2- BOC- amnos 5- gr oxy-pentanoate is treated with triphenyl phosphine and

CBr4 to / A~ 22308 - d= (pATI I - Ve pénidnof ) 2- BOC- anm no- 5-

br ono- pent anoatfler REAGIJ - | att er .conpound with piperidine in THE
provi des net hyl ('e rS) 2- I§CX%Hd giln%ﬂ%o%f-r?atpl)icﬁgl’lp%i -Hpapian ﬁg?ltré?félékfleteﬁmétatlw

treat mentbeliach 240-2570 I00¥ omtetdqivating b1 MIBHO[EFBLRANS LS O ‘fiﬁiFrEerE hl)fll- .
to 7 H

(S)-2-am_ne-5- (P i diin-1- -pentanoate bis- trifluoroacetate sa

i R (cmagg‘?dstg(a%@g”?ﬂmm& (%) gﬁQQ;ansmg-;l,Sa;Md@m adiH)l-heniSGethy] estdin

J=THz); TRIPME S(RAL);6Hhrs 1Bl 5 N2 S, 1, 75-1.6 (m 6H, 6 1.5 (m

2H). 5-BOC or ni t?ﬂ ne- rreteh’yﬁ g‘sbt%garneﬁega?soé ?j%srtrioéf%d gy Cautloug addition of water.
After concentration to a small volume under vacuum, the solution is diluted with AcOEt

(25 mL). The organic phase is washed with 5% aqueous NaHCOs, brine and water to

neutrality, dried over Na,SO, and evaporated to dryness.

The crude residue of methyl (S) 2-BOC-amino-5-hydroxy-pentanoate is treated with
triphenylphosphine and CBr, to obtain a crude sample of methyl (S) 2-BOC-amino-5-
bromo-pentanoate.
Reaction of the latter compound with piperidine in THF provides methyl (S) 2-BOC-
amino-5-(piperidin-1-yl)-pentanoate that by treatment with a trifluoroacetic acid in
dichloromethane,  affords methyl (S)-2-amino-5-(piperidin-1-yl)-pentanoate  bis-
trifluoroacetate salt.

'"H-NMR (CDCly): 8 4.32 (m, 1H); 3.82 (s, 3H); 3.54 (m, 1H); 2.85 (t, 2H, J=7Hz);
2.45 (m, 6H), 5 1.85 (bs, 24, NH2); 8 1.75-1.6 (m, 6H), § 1.5 (m, 2H).
3-BOC-ornithine-methyl ester hydrochloride

Maintaining the reaction temperature around 0-5°C by external cooling, solid 2-Z,5-BOC-
omitl?ine (1 g 2.7 mmol; commercial reagent) and, 15 min. later, methyl iodide (0.34 mL,

5.4 mmol) are added to a stirred suspension of finely powdered K,CO5 (0.38 g; 2.7 mmol)

[S2 e



Mai nt ai ni ng the reaction tenperature around 0-5C by external cooling, solid
2-Z,5-BOC- ornithine (1 g 2.7 mmol; comrercial reagent) and, 15 min. |ater,
nmet hyl iodide (0.34 niL, 5.4 mmpl) are added to a stirred susp Si%”;uﬁaf
finely powdered K2CO3 (0.38 g; 2.7 mol) 15 AUG 2005 28 in dr;}’%l\"!H ( m.) .
The m xture is stirred for an additional hr at 0-5C and at r. t. for 1 hr,
then diluted with EtOAc (40 m) and filt®red. The clear solution is washed
with water (40 m) and brine (3x30 m); dried over Na2SO4 and evapor at ed
to drynesd. drFAIVBRAgL)pThe Misard arstimed $ot irc addigbndl hashoSRC oRBLPYr@RRY;
(el uent CL3/ Ck 8: ielc <Z,5-. BOC-ornithine methyl ester (0.8 g;
2.1 mol )qll_‘l 68%3%‘;%31 ‘é“&@éé&dggéﬁ f‘fr‘fgﬁizerﬁﬁio%%@hewgsc@wmpIS(mhepd withoudter
accor di ng4hanhhadrseediine : i ey .- al. Tetrahedro Lett.,
3259, 193(4) r'\x{@it)e'l ds 5-B -orrﬁp’t ﬁ?{ﬁde%prgfﬁ%solé‘s%@r“%%ﬁ%ﬂﬂ Arige %@!l?‘glf@; 2.0
mol ) as RETWsREen Spisiliba ¢eHNNRCLOBGIRrapHy @bt CEBSIJ/’(@HjoNI_-?;Q) ifiéds?@-z(?_s, | H
8 (m 4H); 1.4

CONH) ; 4. AH) 3. S 3.0 (m 2H; 1. s, 9H).
Exo- 8- net]ﬁgpg%bléglgg H}Gﬁilyileg%@(ozgg’?%&wlg& am ne (3-1H, 5H tropananmi ne) A
sanpl e | SHpireRat elkaShay bf ihg £ oY - [ to the procedure of
Burks J. E}!Q_Trent@aal . ,a C%rg Pr ocbwl%&sln:’%@%q&fﬁ%%g§ﬂ a%g%r ing 1o thB'proce ure ot

4- ( {\lz N- d!IY{@pﬁlyqurn{ .{%)alzﬁﬁtrzhgérom% hetty 3258, 1|9ﬁ?)3{/i§1l_cﬁ$égozclamztﬁi)nm@&t}lyll i&é&ﬂdgd
porti onwi 2 (T3 orm.c_ acj. ; .2 mmol ). Formal dehyde
(37 R Ch e LA %’p;m’%."‘?fs?m“fhl%?hg- mol) is added and the

I ti i Xt' HE)MEE AR . t 6N
HGT is addad (25 me) and tho t acnat prEL) ot Tal B B GORRR 44BTR 1 PRt

filtrate (M $-Qt(@d 26t h8 (1N, NdAOH.4 G, o). and extracted with CH2C12 (3x20
m.) ; theE%gga_mi ~ol | %cte étracts are dried over O4 and evapor at ed
under vacud A28 DIGHc 14t d-ayping 13- LEE. S EI-trg et with a mixture

of diisopropyIAgnlﬂgé/' X : ” tion.. i 4-nitro- i m
ethyl aniline as a yé??ﬁb%gvﬁggn? ?Q%‘St %%15@9 %%r?g) o t,%e Iplr%cﬁdb@v#eé\tr 9. 145

oW po
g; 38.3 f¥orYalakieFnvs Hos. D8, 1) 198 e9%uspended in 96% et hyl al cohol (35

m) and yf 1% LSk efluxed for 30'; at the end

4-nitro-m—nem-g?‘\m—ﬂi—, i AHe2€(0.64 g; 3.84 nmml) is added and the nixture

| eft under reflnifommiicheSti.8F g0 ¥ 2f n2ndyy i GorfBnti |8 fl! HRr, 0uer a
135 gkt sy TRt 5 ) o

Celite pad and, after cooli n?) at room tenperature,
evapor at gﬂ”‘éﬁ\%ﬁéﬁi (Y Bdubm2 maeDoFbynaldsiyde 637 wt.th doliirah inividterCHZEC 1L (RB1 T1L)

32211\1/1\?718[]%1%&1)\//“&; Zhdlié\éi uﬁg_lhg?’rxegl?ltimg‘ )mix(g&rieegﬂ?lxeec{ fcﬁa 22%94A%t%9 c%\cl)ﬁgg raattt r%%munder
temperature 6N HCI is added (2.2 mL) and the formed precipitate is filtered off. The
filtrate is diluted with 1N NaOH (5 mL) and extracted with CH,Cl, (3x20 mL); the organic
collected extracts are dried over Na,SO,4 and evaporated under vacuum to give a solid
residue which, after treatment with a mixture of diisopropy! ether/acetone 1:1 and
filtration, gives 4-nitro-N,N-dimethylaniline as a yellow powder (1.65 g; 9.93 mmol). ,
Iron powder (2.145 g; 38.3 mmol) and 37% HCI (28 pl) are suspended in 96% ethyl
alcohol (35 mL) and the mixture refluxed for 30'; at the end 4-m'tro-N,N-dimethylanﬂine
(0.64 g; 3.84 mmol) is added and the mixture left under reflux and stirring for 2 h. The hot
mixture is filter over a Celite pad and, after cooling at room temperature, the filtrate is
evaporated under vacuum. The oily residue is diluted with CH,Cl, (25 mL) and washed
with ?N NaOH (3x25 mL), (ided over Na,SO4 and evaporated under vacuum to give 4-
(N,N-dimethylamino)aniline as pale yellow oil (0.44 g; 3.26 mmol).

'H-NMR (CDCly): 8 7.10 (d, 2H, J=8Hz); 6.60 (d, 2H, J=8Hz); 3.55 (bs, 2H, NH,)

2.25 (s, 6H).

2



(N, N-di ret hyl am no)aniline as pale yellowoil (0.44 g; 3.26 nmmol). tH NWR
(CDC13): a 7.10 (d, 2H, J=8Hz); 6.60 (d, 2H, J=8Hz); 3.55 (bs, 2H, NH 2);
2.25 (s, 6H). 15 AUG 2005 29 According the sane procedure
4- (N, N-di met hyl ami nomet hyl )ani line is prepared as pale yellowl 8i AUG 2ENVR
(CbC13): 6 7.12 (d, 2H, J=8Hz); 6.64 (d, 2H, J=8Hz); 3.50 (bs, 2H NH2);
3.28 (s, 2H); 2.25 (s, 6H). N, N-dinethybbutin-2-yl1 di am ne Propar gyl
bromde (1.3 nL, 17.4 mml) is dissolved in DM (30 nL) and potassium
phtalim dec Ji mxturels refluxed for 5 h.
After cooli E\ogdglt the (])%%%t l:e(%ua{ & @f’ﬁﬁ mﬁ&ﬁ PHBomEhy DR iBg sprapacsdeasnydle
et her, wag¢lédv wilt h wat er (3x50 rrL) dried over Na2SO4 and evapor ated under
vacuum t o gi ve, rop phtalimde as white solid (3.15 g; 17 muol).
N-pr opar gyl pht}gﬁ\ﬁ\‘ﬁzd [?(é;%ﬁ ‘gt2 @, AHnfrfiHz)i 664 <01, VedHi) 31504bd] mxaqs,)( 20
t hens, %mtfﬁy %n{n% 8.5 nm; 17 mmol), copper (1) chloride (0.3579g)
and paraformg yd (( " oare added The solution is refluxed for 3h.
After COONLeraéthlykaﬁh-Qeﬁnﬁjrﬁﬁn@re the formed precipitate is filtered off
and the filtrate is evaporated under vacuumto give a green oily residue
that, aft Ppéﬁoé’EBFQH“ldér(llﬁnm@I-lzldz‘} mrsolm/askiesdomdmnmm (30l mLNa tdsdxa0 )

and vat ef nic e is dried over Na2SO4 and evapor at ed
under vacuhl}ﬂ]%%%h( e pro‘ggéﬁ ang § Fidhregy reilweednfens haiifter dioetingy bt

ether to I@Dmetem-ppML&b ItIIiE @idetNe, iNdilu@h 'mﬂhdﬁlel}%}l: étﬂerz whkRek #itfl] \\?a%rqu?()s mrl)‘?I €

yeIIowson4 gé\‘f %Q%QZ 05 nmmol ). A suspensi 0On

N pht al i i h%‘t%%aﬁmai%’—@dyt vqctmnunoagwmé« -{rOp&rggl piRalithiderm®|wWhiicn

et hyl al Q@h@l(g,qg(a Mok )treate ed with hydrazine hydrate (98 L; 2 mol)) and
the mixture 'is refluxed overnight. After cooling at roomtenperature the

oreci pi tabmrq;@rgylmmledldef(ﬂ 6angL 3uhenddl) iy alssolidd Y apoiRk sk Wg{&)\é?&gum

t he cruded LE8 ue i % h acetone at Loom tenperature

after renpva a ’P%ég Hﬁmsl ’B@@ i (APPsk @) Chlod(r ¥ prasdpetafdimdldehyde (1g)
di met hyl s § d&a

(ICDC133/ 6 % 59 S(”rhe }@214#51,8"'1 M%‘@éﬂi%% g‘fleégg?h“"g%‘ﬁ)oomlte%e%és %f%@nngm

Ngz) 2- PEFARIEBEYP) ﬁhwrﬁdapﬁi/dnthe Ftnatel iOxypbydd ltidd WA gAk a green oily
(Z-am ne%@l’dueatﬁg aﬁerad;xssolutlon in CH,Cl,, is washed with sat. sol. NaHCOj; (2x30 mL) and

water (2x30 mL). The organic phase is dried over Na,SO, and evaporated under vacuum.
The crude product is purified by treatment with diethyl ether to give N-phtalimido-N',N'-
dimethylbutin-2-yl-1,4-diamine as pale yellow solid (0.5 g; 2.05 mmol).
A suspension of N-phtalimido-N',N'-dimethylbutin-Z-yl-1,4-diamine (0.5 g; 2.05 mmol) in
ethyl alcohol (10 mL) is treated with hydrazine hydrate (98 uL; 2 mmol)) and the mixture
is refluxed overnight. A fter cooling at room temperature the precipitate is filtered off and
the filtrate is evaporated under vacuum; the crude residue is treated with acetone at toom
temperature to give, after removal of the formed precipitate, the pure product N,N-
dimethylbutin-2-yl-1,4-diamine as red oil (0.2 g; 1.78 mmol).

'H-NMR (CDCl3): 6 3.52 (m, IZH); 3.27 (m, 2H); 2.35 (s, 6H); 1.90-1.65 (bs, 2H,
NH,).

2-(amineoxy)-N-methyl-N-( 2-hydroxyethyl)lethylamine

a) (Z-amineoxy)-acetic acid

Maintaining the reaction temperature around 0-3°C by external cooling,
benzylchloroformate (1.41 mL, 10 mmol) and aqueous 4N NaOH (2.23 mL) are, dropwise
and alternately, added to a solution in aqueous 2N NaOH (5 mL) of 2.18 g (10 mmol) of



Mai ntai ni ng the reaction tenperature around 0-5C by external cooling,
benzyl chl orof ormate (1.41 ni, 10 mmol) and aqueous 4N NaCOH (2.23 nl) are,
dropwi se and alternately, added to a solution in aqueous 2N NaOH (5 nL) of
2.18 g (10 nmol) of 15 AUG 2005 30 car boxymet hoxyl ami ne hemi hytlbotlll @i0hde

[ (commerci al reagent) also naned (am neoxy)acetic aci dhydrochl oride].
Stirring is continued for 15 min before3fenoval of any organic inpurities
with Et,O (2x 15 nL); then addition of crushed ice and acidification until

PHE2 wi t h caPox ety ghudinea ehiildydrbalond® f if aoﬁ{n?& 5%“ th,gold water
and dried, under vacuumaja T=40C to give 2. g m ?r’rje}%? RRIET I
(Z-am neO)gyr5l HEREpREg deythygyochloride]. Stirring is contmued for 15 min before removal of

2- (Z- am nagx¥ioahk et ac tamd Thi onyl chloride (0.78
m_, m‘mlg}xl smacqg;pn%ﬁgeghsftg;éprtg X 6}# ’(“2“ CH@B%%/)CE agé etiddficatioul

2.62 g, 8nt2l piel lllhrb7l?/bﬂ€l(yla€ld§rh.)s ldl'hﬁ Mg X I ver at
ﬁoomtgrrper ture zvo r\% %Oog\;cru e sgl Ietof %éégﬁﬁ*aﬁg%%b/;}hg:ce F%Eﬁ?‘gfjﬁff%

after the"Ustuarcu &b a8bfat: @0& (&u%mdhp@fﬁ-ﬂmmm)emadt hiigns. W't hout
any furt hey 2-pBhaidih&RYi- Wmeﬁig ﬁpw“%d’%thsyiﬁa%f‘%o ound in CH?C12 (10 nL) is

dropw se added at r. tirre ®of 2- et hyl ani noet hanol

(1.44 nm, 18 nﬁb‘p)lyllqiﬂlc@frdle@pﬂg(rﬁLnl)nmcﬂl&smdaed @iﬁtméd"%%lutfo%ao‘i‘ Zoa@? H%Xtﬁ”e I's
di |l uted ({]ncg_&ge@ % The organi c phase Is seé
washed WIV\% ?’;xg Hl“}o H‘rJ?V@@Pb(ﬂé)rmﬁdé\zﬁ@mnammeeyammahediot/@mghehtd
2-(Z- R lo t

(Z- am neokyjemp art‘ﬁte hbf IVé\IE @gudla i%ygtt Qy %1 ace?}éy ?y&)&é@fiﬂ?laﬁélf H‘)‘?I%m)ﬂnas a

t ranspar ent oil. -am neoxy e
The sel eciol¥sat reé@nmtiqmnundqrmgmmmne COlfldIflbl% aﬂ(tzoﬁr@r{ge%):r :,bLuHEE W Y- (2-

hydr oxyetfy C ca cording to the Brown procedure’ (aJ
Am Chem U)Oﬁ gft%na g%‘%‘gourfg gﬁﬁg 2Jﬁ% 5(:%@@1\‘/156381616912@ r. 198 aydtieteds 2. 1

g (5.8 mmlu)tloofofz-rﬁZth R AQDany) th rox et hyl ami
as an 2 ﬁeoxy% nﬁln‘g#ﬁ% g T%ﬁé er@/r );/ZH%? Inde

Benzyl Oxyg%ﬁtlsgw%tuﬁ?mcgb%wy AquesiuedWald€] (ISamnL) etheibaditiphite iPE&ERGE Of
e e N
464 (n{mu\;? g{@;y&i 2 hytkpﬁYfll(Tbﬂ)d@bﬂamldd;Q;ﬁﬁ( bR s Tertled B, (2{* R
I=7Hz) : 5) i G }(y{&q(zl drgegeth)z)edryyimqneopl onyl chl orides of
formula V (genge aéelé%’fl%:erggﬁcec)on with diborane of the 2-(Z-amineoxy)-N-methyl-N (2-
hydroxyethyl)acetamide, carried out according to the Brown procedure (J. Am. Chem. Soc.
86, 3566, 1964 and J. Org. Chem., 38, 912, 1973) yields 2.1 g (5.8 mmol) of 2-(Z-
amineoxy)-N-methyl-N-(Z-hydroxyethyl)ethylamine, as an oil.
d) 2-(amineoxy)-N—methyl-N-(2-hydroxyethyl)ethylamine
Benzyloxycarbonyl hydrogenolytic cleavage, carried out in the presence of
ammonium formate according to Makowski procedure (Liebigs Ann. Chem., 1457, 1985)
gives 2-(amineoxy)—N—methyl-N—(2-hydroxyethyl)ethylamine (1.06 g, 4.64 mmol) as a
transparent oil.
'"H-NMR (CDCl3): 8 5.28 (bs, 2H, ONH,); 4.67 (t, 2H, J=7THz); 3.40 (m, 2H); 2.75
(t, 2H, J=7Hz); 2.42 (t, 2H, J=7Hz); 2.21 (s, 3H); 1.8 (bs, 1H, OH).

2- aryl -propionyl chlorides of formula V (general procedure).

" A solution of 72.8 mmol of a 2-arylpropionic acid of formula V [for example, (R)-

2-(4- 1sobutylphenyl)proplomc acid, (R) (-).ibuprofen, 72.8 mmol] in thionyl chloride (37.5

mL) i is refluxed for 3 hrs. The mixture is cooled at r. t.; the excess reagent is evaporated to



A solution of 72.8 mmol of a 2-arylpropionic acid of fornula V [for
exanple, (R)- 2-(4-isobutyl phenyl)propionic acid, (R) (-).ibuprofen, 72.8
‘ol ] in thionyl chloride (37.5 nlL) is refluxed for 3 hrs. The mixture is
cooled at r. t.; the. excess reagent is evaporated to 15 AUG 29G54 oo
dryness in vacuum then, tw ce in succession, small amounts of anhydrous
di oxane are added and evaporated to dr yhess under hi gh vacuum conditions
to fully elimnate any residual thionyl chloride. The final oily residue

i s used i Mrymess fmlvilcowmnghereawhdeollﬁssucctd_s’sbﬁl $mll eMoud8Qf a(nﬁ%}&}g ﬁlbg‘%%h"r%ru de

2-(4-isob | phe 3drreth|amno ropyl ) propi ona
USI( ngI t held%ér{ep%cﬂé %HDB%}E% e éffyr(ees uageri ygh r\gﬁ@%d@ﬁdkgﬂs eadany )ehhﬁnzﬁ@ ygr t ed

into its r@idil enlyl Gﬁ'lloﬁﬁb dfhe §§v tdsRRLNE

3- di met hyl ani né}gr opylam ne, in broce lausrlés‘Sch thtehfS g Hggrestions.al | ows t o
obtain a sanpl éﬁln()s)mé 1(8@9|(@1ﬂ34@)yl phenyl )] - N-(3-

di net hyl aﬂbr}o ro gro |onam de hydrochloride mp. 97-98C, [a]p =+27(c=1;
CH3OH) . vea Fdimethyammdpropy)7opipnarhide hlidesthioridd2=7Hz) ;

3.45-3.15 t ; 2.52 (d, 2H, J=7THz
2 403 1ovme 0ty RSl RL AR oy BBttt 8l 2o e g
2-(4-i sob&rtomoambﬁlvlpyldq: Wl(lcﬁsedramhdfmlvam BalirRE@pMhY RS RBH ARAHIG, k}%gs 8842!1'11% | de.
Wth exteg qh coolln ing t reaction tenperature belo CE

sol uti on ffq ?Rsxaglp 4- }’56@8”% Bhéﬁfﬂ’) f]br%ﬂm%?lw dh) Ol‘(‘tiesobdl@lpi%n;g) N~Z38
mmol ) i n GHeE i l a stirr

3-di 2ret hyl ami nﬁé%ﬁ@%@n@”éhﬁﬁ@x %ggr%gh Offl ThPt e§93§$¢ Hf‘?fat =i2{(c=1t he
reacti on @x®H)e is diluted with water (100 ni), the organlc phase is

separ at ed, vvas%egm& ﬂ(gat er (50 nL) and dried over Na2SO4. After sol vent
removal at {1 Q): S 7(268rr84h%$ Y5 66, 1%, Udte7HR)I,=7Hz); 3.45-3.15 (m,

2-(4-i sobuy! h d bt d
2 bal eyl ek et Seggbutile o B OB PR o S i Tl e (S8t )
in isopr dpﬂHZ)ilocﬂﬂ((dL 6H20@Hz)1_) is treated wth aqueous 37% HCO (6 nl),

sl ow y a%@t%lr t.; after 2 hrs, the reaction mxture is evaporated to
dryness, pressure The r esi dual water is elimnated by azeotropic

renoval througR) 2heiaedi f o) ) OUS
al cohol, in vacuum Final crysta e : eqiiCat es a

V\:hld te powder tHik ektomaf pb?ler_lgemema@ihedeamlbh t&hﬁer&@x@%el@w(ﬁb' gdohfbn 38 N
under VagRH @ Oty B prdpionyT choride (1635 g; 72.8 mmol) in CH,CL, (10 mL) is

slowly added to a stirred solution of 3- -dimethylaminopropylamine (19 mL; 152 mmol).

After a night at r.t., the reaction mixture is diluted with water (100 mL), the organic phase
1s separated, washed with water (50 mL) and dried over Na;SO,. After solvent removal at
low pressure, 20 g (68.8 mmol) of crude (R) 2-(4-isobutylphenyl)-N—(3-
dimethylaminopropyl)propionamide are obtained as a pale yellow oil.

A stirred solution of a portion of said amide (58 mmol) in isopropyl alcohol (200
mL) is treated with aqueous 37% HClI (6 mL), slowly added at r.t.; after 2 hrs, the reaction
mixture is evaporated to dryness, at low pressure. The residual water is eliminated by
azeotropic removal through the addition of smal] amounts of anhydrous isopropyl alcohol,
in vacuum. Final crystallization from AcOEt (300 mL) separates a white powder that is
filtered, washed with dry AcQEt and dried for 24 h under vacuum conditions at T=40°C to
obtain 18 g (55 mmol) of (R) 2-(4-isobutylphenyl)-NV-(3-dimethylaminopropy!)
propionamide hydrochloride.

m.p. 95-98°C,



obtain 18 g (55 mml) of (R) 2-(4-isobutyl phenyl)-N-(3-dimethyl

am nopropyl) pr opi onam de hydrochloride. mp. 95-98C, 1 5 AUG 2005 32 [a]D

= -26 (c=1.6; CH3OH). "HNNIR (D20): 6 7.5-7.2 (m 4H); 3.75 (q, 1H

Ji =7Hz, J, —7Hz) 3.45-3.15 (m 2H); 3.05 (t, 2H, J=8Hz); 2.80 § dhUG6HN5

J=4.5Hz); 2.55 (d, 2H, J=7Hz); 1.95 (m 1H); 1.45 (d, 3H, J=7Hz); 0.93 (d,

6H, J=7Hz). Exanple 2 Using 2-dimethyl afd noet hyl ami ne and

4-di net hyl am nobut yl am ne instead of 3- dinmethyl propylamne in the

pr ocedure of t[mdoexaﬁr}ﬁctﬁ @, CHy@If.ol | owi ng conpounds are obtained: R -2-
4-isobut 1 hen_1 -N- 2-di net hyl am noet hyl propi onami de HC .. mp. 90-93C

[a] D =16 (c=1T-tPERHP20)1+ ANR7 2CDCH); 36751(21 285, (bsTHZL Fy="04Y) 3.43-B2 ggs

(m i1 40 8%‘*{%“%?%@@%%%) e e AN N

1.97 (m @EEH, =78R)(093 &Hle) F442d), 0.98 (d, 6H J=7Hz). (R)
2- (4-1isobutyl phenyl ) - N 4- di et hyI am nobut yl ) propi onam de HCI mp. 95-97C,

[a]D--%‘ﬂLﬁE@.-sz; CH3OH). 'H-NMR (CDC13): 6 7.25 (d, 2H, J=8Hz); 7.10 (d,
2H, J=8Hz Ji =7Hz, J2=THz): 3.25-3.15
(m 2H); )2 95 (M %‘me@yﬁmﬁgm%ﬂbmnezaé@“%lalethzﬁmlz}%l}imlqe )35te(amof134)

1. 65 dtrdpth 14ifline3i, J
L0 ko e OoPR S DTy Ry

1- ami noetMNALSTHr pholine in the procedure of the exanple 1, cr ude (R 2-(4-
i sobut yl phenyl% - h pr opi onami. de i.s obtained. A
sol ution of 4.7 jid added dr opw se

to a sti rmqﬂ90$GP<DIﬂqu=of6 (:‘Cachcg p{g (0, 416 g, 1 3 mol) in absol ute EtOH
(5 nmL). The mxture is stirred or additional 2 hrs at r. t. before

removal of sol HeNMR &EDChW prigsiufte, IHJG\THéﬁWOBBE‘(US? 1w|@NT1‘)'P7W5t [QH(W'
ether to 7S t )..0f ( 4-isobutyl heny
mor phol i ny%@f ﬁyol% (gp%’pﬂc?%%l}j%dg%bﬁl 7(# e s 3.4 O, 2 ,SZ)B@ dS,, 3Hha?.7b s
filtered(goe)yashed 20MEMHENe 9530 189! V6L, 31, J=7Hz); 0.98 (d, 6H, J=7Hz).
(R) 2+( 4-isobutylphenyl)-N-(4-dimethylaminobutypropionamide. HCI
m.p. 95-97°C; [a]p = -16 (¢=0.52; CH;0H).
'H-NMR (CDCL): § 7.25 (d, 2H, J=8Hz); 7.10 (d, 2H, J=8Hz); 6.18 (bs, 1H,
CONH); 3.60 (g, 1H, J=7Hz, J,=7Hz); 3.25-3.15 (m, 2H); 2.95 (m, 2H); 2.75 (s, 6H); 2.45
(d, 2H, J=7Hz); 1.85 (m, 1H); 1.65 (m, 4H); 1.48 (d, 3H, J=7Hz); 0.93 (d, 6H, J=7Hz).
Example 3
(R) 2-(4-isobutylphenyl)-N-2-(N-morpholinyl ethyl) propionamide .HC]

Using 1-aminoethyl-morpholine in the procedure of the example 1, crude (R) 2-(4-
isobutylphenyl)-N-[2-( 1-morpholinyl)ethyl]propionamide is obtained.
A solution of 4.2N acetyl chloride in absolute EtOH (3 mL) is added dropwise to a stirred
solution of said amide (0,416 g, 1.3 mmol) in absolute EtOH (5 mL). The mixture is s;cirred
for additional 2 hrs at r. t. before removal of solvents at low pressure. The residue is taken
up with ethyl ether to separate 0.39 g (1.1 mmol) of (R) 2-(4-isobutylphenyl)-N-[2-(1-
morpholinyl)ethyl]propionamide hydrochloride as a white solid, that is filtered and washed
with the same solvent.

m.p. 123-125°C; [a]p = -36.3 (c=0.5; CH;0H).
'"H-NMR (CDCL): § 12.55 (bs, 1H, NH" ); 7.80 (bs, 1H, CONH); 7.45 (d, 2H,



mp. 123-125C, [a]D = -36.3 (c=0.5; CH3CH). 'H-NMR (CDC13): 6 12.55 (bs,
1H, NH+); 7.80 (bs, 1H, CON 'H); 7.45 (d, 2H, 15 AUG 2005 33 J=8Hz); 7.05
(d, 2H, J=8Hz); 4.25 (m 2H); 3.95 (m 1H); 3.70 (m 4H); 3.41 gm 1H);
3.05 (m 3H): 2.75 (m 2H): 2.45 (d, 2H, J=7Hz): 1.97 (m | Hj5 AUGS0Rd,
3H, J=7Hz); 0.95 (d, 6H, J=7Hz Exanple 4 The use in the procedure of the
Exanple 3 of the follow ng am nes: 1-(333am nopropyl)norpho |ine,

1-(3-am ngpropyl ) - 4-t hi onor phol i ne, 1-(2-am noethyl)- piperazine-4-nethyl,
1-(3-amn 158Hp)y|7)0—>p(ﬁpHFIaEi8sz-4¢2$rﬂ AH); 3 bs( y ri.di.ne, and
exo- 8- rretg }% 2 ? cl o£/3)2 ﬁ%c%dan) 3- aé%ngpi:)ﬂjs)?(gg@ JlI%!mes(e l% ftb
ani nopr op S"ﬁ > (mngHyi 43 (4,3, J=THa);i 1sob(ny 1 Bhehgs IdN—I—ﬁJHxHapr(pgpﬁ nyl
propyl)pr@ppgmf;}mde HO mp. 90-93C [a]Jo = -22.6 (¢=0.5; CH3OH)

(CDC13): 6 12.55 (bs, 1H, NH+); 7.80 (bs, 1H, CONH); 7.45 (d, 2H,  J=8Hz);
7.05 (d, _m@‘ﬁz) 4. 25 (m 2H); 3.95 (m 1H); 3.70 (m 4H); 3.41 (m
1H); 3.05 gH) 2.75 (m 2H); 2.45 (d, 2H, J=7Hz); 2.15 (m 2H); 1.97
(m 1H; 1. 65 Uspy in Shey ppaced@eost (i, EBRnpl=3Ha) .thé Rbllowing amines: 13-

204 LeobubklapRp i L OTRCRIBLI LD PLOBHLIREARL oo B 1 e’

7. 403( T5 pipraz@e82metyl, ZIlH;3 a]rﬁﬂlblpx)zoﬁyg‘]pﬁ%ﬁ%zﬁﬁ@ 4%@“,1},13 145. ﬁ(l.&rh é_rog%l)fzg ZgH( m |
H) , m .

J=THz) ; gf‘é‘ép’(e %‘ﬁw fx?v‘fzﬁnethcfh)g 23-DYFle @l,tlibqopﬂ‘nemm)md\l- [iBstdadmetdiy| 1-(3-

pi per azi nardiny MordH¥iaP oy@eam de hydrochl oride mp. above 240C, [a]o =
_33'7((::0'5133@%%@ 1 I%R?DIVBO%): 6 7.15 (m 4H); 445(M 1H); 4.13
_ : B@

(m 2H: 3.02 @n2- obuy , (m 1H);
1.30 (d, 3H 575 0.0 81(d 6H  J=7Hz). -Tsobutyrprenyl ) - N[
3- (4-nmethyl pi pé’ R ¢ yl)propyl | propi onami de bis hydrochl ori de
o]p = -22.6 (¢=0.5; CH;0H).
’H-NMR (CDCL): 8 12.55 (bs, 1H, NH"); 7.80 (bs, 1H, CONH); 7.45 (d, 24,
J=8Hz); 7.05 (d, 2H, J=8Hz); 4.25 (m, 2H); 3.95 (m, 1H); 3.70 (m, 4H); 3.41 (m, 1H); 3.05
(m, 3H); 2.75 (m, 2H); 2.45 (d, 2H, J=7Hz); 2.15 (m, 2H); 1.97 (m, 1H); 1.65 (d, 3H,
J=THz); 0.95 (d, 6H, J=7Hz),

(R) 2(4-isobutylphenyl)-N-3-(N-thiomorpholinyl propyl)propionamide HCl

m.p. 70-73°C; [a]p = -23 (c=0.5; CH;0H).

'H-NMR (D20): & 8.15 (bs, 1H, CONH); 7.40 (m, 4H); 3.82 (q, 1H, J=7Hz); 3.65
(m, 2H); 3.41 (m, 1H); 3.25 (m, 1H); 3.15-2.80 (m, 8H); 2.45 (d, 2H, J=7Hz); 1.95 (m,
3H); 1.55 (d, 3H, J=7Hz); 0.95 (d, 6H, J=THz).

(R) 2-(4-isobutylphenyl)-N-[2-(4-methyl-piperazin-1 -yDethyl]propionamide
hydrochloride;

m.p. above 240°C; [a]p =-33.7 (c=0.5; CH;0H).

'H-NMR (DMSO-dg): 8 7.15 (m, 4H); 4.45 (M, 1H); 4.13 (m, 2H); 3.02 (m, 3H);

2.75 (m, 4H); 2.38 (d, 2H, J=7Hz); 1.85 (m, 1H); 1.30 (d, 3H, J=7Hz); 0.81 (d, GH,
J=7Hz).

(R) 2-(4-isobutylphenyl)-N-f3-(4-methvl-piperazin-1-yl)propmpropionamide bis-
hydrochloride
m.p. 216-220°C; [a]p = -20.5 (c=0.5; CH;0OH),




) = =0. 5; MR (D20): 5
216-220C;, [a]Jo = -20.5 (c=0.5; CH3OH). 15 AUG 200'_5 34 1H N _
r7nIC2)5(m 4H) ; 3.[7]5(m 1H); 3.55 (m 8H); 3.25 (m 2H); 3.}5HZ(_m 1g|), g.oo

(s, 3H) 2.48 (d, 2H, J= 7Ez) I1h95 I(;n 3H); 1.45 (d, 3H, J=7 ?5 BUG (%ng :
=7Hz R) 2-(4-isobutyl pheny ] . _
?g (1-pi pezl dl( nzll )pﬁopyl | propi onam de hydrochloride mp. 76-80C, [a]p =
-29 (c=0.5; CH3OH). "H-NMR (CDCI3): 5 1344 (bs, 1H, NHt); 7.45 (d, 2H,
J=8Hz); 7.35 (bs, 1H, CONH); 7.05 (d, 2H, J=8Hz); 3. ﬁg (q,géH(mi 7||:I22) o7
4H) ; MMRMD 727
?m453(m_ 1H250 (2}5“3H J= Hz 0. 9’7%%!’2%4(”’ ‘lﬁﬁf)?} (B SH); .95 2H); 3.15

2-(4-i sobﬂpyl%hérﬁﬂ()s MY él)ék&(@ 22rﬁt7{5ﬁc/7:le[8 ?Qa(rblgygh?%?(dzﬁhlﬁ%{é\)y%ﬁm
hl de m 7 a = - =

FE%Q:?CT) deé%gc(dorIZHe J= gHZ) 7.05 (d, 2H J 8HZ) 6. 15 (bS' 1H,

4,34 (m ZI.H)3019 bk i ‘ :

\(12]7H421;_D Exinpl éH‘ﬂéF@)O Q7(4 i sobutyl phenyl ) N-(3 am nopropyl )propl onani de

hydr ochl ori de soI Y f OC— am nopropylamne (3.22 g; 18 mml) in

CH2C12 (10 m_) aé gbﬁ%‘g I‘s{)a to a stirred suspensmn of (R)( )

3 . 18 mml)
: ﬁu&r_{gf&g Egoglm_) at 3)I“he st ?Dr % r}g'I %nll (r)gr{l)% ﬁ@l’e@le érSIiB)Vh? %5 e(t)s EjH:[LE)
af t er DCOULORIED)Y A0Sk, IIHJ 1#81{2)03183 tGerm, epcqyz?rg m %Uﬁﬁ%lzs7b gﬁfﬁg{ at 5«s-z

e residue oil is nore tines take
g::g'? g?];stlr ch’uﬁﬁhéﬁyz Phéemcdil) de7edan. exbr hob ¢d, 3k J#V}Ht)eO@d (deMapJenﬂtzgad to

dryness to give)a. Qflk%%t ptigyvH R ﬂne 1\8-aza-hicy
2- (4-isobutyl phenyT) -1 V-

btain 3 4g(9 25 rrrml. 53% yi el d)
crystalllpzm_iﬁbz_b_mb__ (50 m) to 0 25 o L
of pure (R 2- sobut vyl phenyl ) - N- 3- ( BOC- ami nopr opyl ) pr op
coolol ng at T= ﬂ&ﬁ&# o1 éjg il?s “P3 SushBASHEHDf sai d conpound in 10 niL of

3N HClyi i a 8 to give
gql(Jéelo:Jgobut yl phenyi ; ({;P;ﬁi;()at% ?12)%#8’93‘{{)3 %1350”73 gng:}ﬁﬂ)o@lcfe(t(ﬂ 181, 9;
6. 3 mmol SONH}p.4,360n 188C3.75 (m, 2H); 3.47 (q, 1H, J= =THz); 2.72 (s, 3H); 2.60-2.38 (m, 4H);
2.30-1.98 (m, 6H); 1.92 (m, 2H); 1.45 (d, 3H, J=7Hz); 0.9 (d, 6H, J=7Hz).
Example 5

R 2-(4-isobutylphenyl)-N-(3-aminopropyl)propionamide hydrochloride.,

ex 0(

A solution of 3-BOC-aminopropylamine (3.22 g; 18 mmol) in CH,Cl, (10 mL) is
added dropwise to a stirred suspension of (R)(-) ibuprofen (3 g; 17.5 mmol), DCC (3.8 g;
18 mmol) and HOBZ (2.8 g; 18 mmol) in CH,Cl, (50 mL) at 25°C. The stirring is
continued for 18 hrs at r. t.; after DCU removal by filtration, the reaction mixture is
evaporated to dryness in vacuum. The residue oil is more times taken up with acetonitrile;
finally the collected extracts are filtered, evaporated to dryness to give a crude sample of
(R) 2-(4-isobutylphenyl)-N—3—(BOC-aminopropyl)propionamide that is crystallized from
hot MeOH (50 mL) to obtain 3.4 g (9.25 mmol,. 53% yield) of pure (R) 2-(4-
isobutylphenyl)-N—3-(BOC-aminopropyl)propionamide by cooling at T= +4°C for 18 hrs

A suspension of said compound in 10 mL of aqueous 3N HCI is stirred at r.t. for 48
hrs to give (R) 2-(4-isobutylphenyl)~N-3—(aminopropyl)propionamide hydrochloride (1.9 g;
6.3 mmol);

m.p. 160-163°C;

[a]p=-31(c=0.5; CH;0H),



[a] D= -31 (c=0.5; CH3OH). 15 AUG 2005 35 "H-NiVIR (CDCI3): S 8.2 (bs, 1H,
NH3"); 7.18 (d, 2H, J=8Hz); 7.05 (d, 2H, J=8Hz); 6.83 (bs, 1H, CO\IE) 3. 65
(q, 1H, J=7Hz); 3.30 (m 2H); 3.00 (m 2H); 2.40 (d, 2H, J=7Hz): 1.95-1.74
(m 3H); 1.45 (d, 3H, J=7Hz): 0.92 (d, 6H J=7Hz). Exanple 6 (ﬂ)b‘ AUG 2005

2- (4-isobutyl phenyl)-N-(1-met hyl piperidin 4 yl)propi onam de hydrochl ori de
Amoni um formate (15.4 g; 240 mol) and3310% Pd/C (3.14 g; 29 mol) are
added to a solutlon of 1-nethyl-4-piperidone (3.26 nL; 26.5 nmmol) in
aqueous et handﬂN\([B COC1,) G518 OHbETT L Sl 1 Qr_ 24 h.
at r.t. cataly rgrmvall) by@_dﬁb lﬁ g?%%?‘l ’;0982 Cpb)ﬂlt |5|t gHQnd Qdfjvgfgt =8Hz);

evapor at i % (&5 d@r@@g@t 3|6(5v\(qpr1éiss{erf’szl3/EO ampale; yebl Ag\iv 7}5)9 ?d OEH

1- met hyl y r addition of 37%

stirred so?ﬁ?fmon 0 %5 BQE,I ‘g&n%\%t Hzo0- AL (d.$ehdraties a white

reci pi t dxangble - net hyl - 4-am nopi peri dine hydrochloride that is filteted
p p y

18 hrs later, after coollng for 18 hrs at T = + 4C Finally, an aqueous
solution of th din-ex¢

After theusua ol vent

mL t t R2C
ev;pgfate:(o:latcgs‘gr %élg}sg;”%aljfe Q(SS% %rfﬁ‘f“ﬁi)l angl. é%n%pp@riddgné%rmmél)gare 12. 4

). " BHMRO(CRGIB 0B 12 i e 01
m"rD g g-frHo( Ty 89 gsl(bszﬁyl(éﬂj pgrl'ﬂon 2(3":’%7:(1? ﬂ_r&m%'&tm aéB?ﬂ‘F%E?’”&tlurém
a SO| ut, 80 (éyl QH( Q 9dputhel Iph@nyh} -spma@lfonyh fchde arti; deatalfds. rlz%ogal §y mol)

yl -

in CH2C1ZAQny. dded dropwi se to a solution of 1-neth
am nopi peri di ne ( Bk C?M% a?l?%)ﬁlv 19" 4P e ‘g‘y(‘% AW PIRFIUEP SB/e pal Yﬂh]@v

reacti onrwduﬁmfelmsethﬂm -eih@pa@atihe WD @H@%a tlohCo ¢ with 1 N HC
(25 nl) dried over Na2SO4 to give fg?’t)%’rﬁgzlqven?ﬂ‘b Rodal to

dryness fatﬂjedzsoé%lqrb%pbﬁﬂ/?”ﬁﬁ’éﬂy IBfON-(6©- mﬁfésmmﬁﬂ pehitdiprectpitald of D | de
%ael;:hl Ml?l-hﬂNl% }?eDﬁZHCI)) c%é\lg(gr'l% t(l&'[g%{glb?%g@ ltng;l)at%rkﬁgtergo?gn% éajf 1§|(.1|1Crs gt:’fﬁz)
3.54 (m +3|‘_’93 F1r@ll§[,5ax( mqueﬁh@ sol2u@of the F@H}och?orﬁl% tféitedle?@tlzé gﬁ%ss‘]o%.?ﬁ?
(m 2H); d, 3H J=7Hz
Exanpl e I}I}CP%S@( g?mzl,)(lgr SXTRHed v Wlt'br@%ﬂl) .(N’.I(Ql_mff,arbﬁmythdImilhvydar&nilp‘l@olvent
et hyl ) prappenaash ﬂﬁmﬁ@éé'ﬁ%é&h& 1-methyl-4-aminopiperidine (1.4 g; 12.4 mmol).
'H-NMR (CDCly): 6 2.85 (m, 2H); 2.58 (m, 1H); 2.25 (s, 3H); 2.01 (m, 2H); 1.85
(m, 2H); 1.63 (bs, 2H, NH,); 1.47 (m, 2H).
At room temperature, a solution of (R) 2-(4-isobutylphenyl)-propionyl chloride
(1.12 g; 5 mmol) in CH,Cl, (20 mL) is slowly added dropwise to a solution of 1-methyl-4-
aminopiperidine (1.1 g; 10 mmol) in CH,Cl, (10 mL). After 3 hrs., the reaction mixture is
diluted again with CH,Cl, (10 mL), washed with 1 N HCI (25 mL) and with brine, dried
over Na;SQq4 to give after solvent removal to dryness (R) 2-(4-isobutylphenyl)-N-(1-
methyl-piperidin-4-yl)propionamide hydrochloride as a glass solid (1.2 g; 3.5 mmol).
[a]p=-11 (c=0.5; CH;0H).
'H-NMR (D20): 8 7.28 (m, 5H); 3.95 (m, 1H); 3,75 (q, 1H, J=7Hz); 3.54 (m, 2H);
3.15 (m, 2H); 2.90 (s, 3H); 2.53 (d, 2H, J=7Hz); 2.28-2.05 (m, 2H); 1.95-1.65 (m, 4H),
1.45 (d, 3H, J=7Hz); 0.95 (d, 6H, J=7Hz).
Example 7

(R).(S) 2-(4-isobutylphenyl)-N-(1-carboxy-2-dimethvlamino-ethyl)propionamide
sodium salt

A solution of (S) methyl 3-dimethylamino-2-amino_~propanoate (0.16 g; 1.1 mmol)



A solution of (S) net hyl 3-di met hyl am no- 2- am no- propanoate (0.16 g; 1.1
mmol ) 15 AUG 2005 36 in CH2C12 (2 nlL) is added dropwise to a stirred
suspension of (R) (-) ibuprofen (0.23 g; 1.1 mmol), DCC (0.23

and HOBZ (0.17 g; 1.1 mmol) in CH2C12 (5 nl) at room terrperatﬂfé\UGT@ﬁl
stirring is continued for 18 hrs at r. t.; after DCU renoval by filtration,
the reaction nmixture is evaporated to dfyness in vacuum The residue is
nore tinmes taken up with acetonitrile; then, the collected extracts are

filtered iarCHAla@onb) Bhdted dfopResSoiar [
flash chroma O%@f )on sili é)g gel :é; Itlﬁgﬁﬁwgliégﬁét%&b% Ee)n(ﬁ I%:Ig
(0.88 o0 F@/[ 3 g3 1(@)10@4’1@ @Zé@nlﬁg, -1[rﬁm©l® in CH,Cl; (5§ mL) at room

nmol )

i sobut yl phg o r 80% as a transparent

oil. A sti rrB g’lc? ‘E‘é?ﬁ‘%u%ﬁ“&? %s%éuh 1“8 %h% W)remﬁvdm«ﬁﬁ@npz m)
i s treat gble wiachon mlsmﬁshle{y@p&ﬁate@ab dayrRuat &%f gau and
mai ntained for 18 hrs bef%ﬂr%g dnl I uctul on?\%gt%?'us ctgg%d&g t§n m) .

The frozél® ¥§ &P?t%lmlg Wapmemilé@e@ @xrwcéq are fite3V anyd ¢ OapBBatedred )iryfﬂfess( R) - (9)

2-(4- h I t hyl d
ot um sar Ve TN | QU b BT ShoRilqses o Mlieliers einsmary

H-NI\/R CDGQ CHSOH. BB 1d4 0
R g ¢ Y >wa2 %(gozgﬁ(rbgo_ ometm@m %c?lé_é\%r&ﬂngz d(ﬁ (m

J 7Hz) Oégty @GHYémopynyuﬂnln@ggp@n@atg(S(% YeBY) as a transparent oil.

2-(4- |sobutvl e ut vl onam de  sodi um
sal(t and (R m?%ﬂyég) S(0 ET tlﬁoijocg%% @Ic%?%rﬁ@f% Rpggi“%i)%&gi%ﬁ %&y@% 19t withi n |
-yl but 9|s)e@ @me@mm@um ofereeabtiNIEH (BENEL) Dhd MRdiiMined for 18 hrs.at r.

-5-(pi peg I % ham no; ent aﬁgate in the procedure of the exarrpl e 7

i nstead 0 tfg)d rré? Jitthae Qﬂl‘ﬁje rd rfB Ly- H}ﬁ @Zq@rWlatﬁmatSeIYOEbtmzpdeogquRelz f
(4'-i soboBylpheytd '11an)1 20f GRS

pr opi onam de hydrochl ori de B )7 iy : c 0
sol ut i on%wmwmﬁmm (a&amhltegphd 9 mml) in DVF (4 n1_) at T=0C and
left under st Bng? O mn. Then a m xture of

N- ( 3-di net hyl a noprop gl yci nam de hydrochl oride (0.64g; 4.47 mmol) in
DVF (8 [a] b =-25 (¢=0.5; CH30H)
I
H-NMR (CDCL): 8 7.35 (m, 4H); 6.25 (bs, 1H, CONH); 4.72 (m, 1H); 3.60 (m,
1H); 2.51 (d, 2H, J=7Hz); 2.30 (d, 2H, J=7Hz); 2.22 (m, 6H); 1.55 (d, 3H, J=7Hz); 0.95 (d,
0H, J=7Hz).
Example 8
(R).(S) 2-(4-isobutylphenyl)-N-(1-carboxy-2-piperidin-1 -yl-butyl)propionamide

sodium salt; and (R)(S) 2-(4-isobutylphenyl)-N-( 1-ethoxycarbonyl-2-piperidin-1-yl-
butyl)propionamide

are obtained using (S) methyl -5-(piperidin-1-yl)-2-amino-pentanoate in the procedure of
the example 7 instead of (S) methyl 3- -dimethylamino-2-amino- propanoate
Example 9

R-2-f(4’-isobutylphenyll-N—[Z-(dimethylaminoethyl)aminocarbonylmethvl]-
propionamide hydrochloride

HOBZ (0.607 g; 4.49 mmol) is added to a stirred solution of (R) (-) ibuprofen (1.01

g; 4. 9 mmol) in DMF (4 mL) at T=0°C and left under stirring for 30 min. Then a mixture
of N-(3- dimethylaminopropyl)glycinamide hydrochloride (0.64¢g; 4.47 mmol) in DMF (8
mL) and triethylamine (0.6 mL: 4.45 mmol) is added and N,N-dicyclohexylcarbodiimide



m.) and triethylamne (0.6 nL; 4.45 mmol) is added and

N, N-di cycl ol | exyl carbodiimde _ 15 AUG 2005 37 (1 g; 4.85 mmol ), in snall
portions, is also added. The mixture is stirred for 2 hrs at Tz and t hen
for 18 hrs at r.t.. After DCU filtration nost of DVF is then rk
distillation at | ow pressure. The residue is taken up with water and
extracted with Et,O (3x25 nlL); the orgamic extracts are conbined, dried
over Na2SO4, and evaporated a |low pressure to yi eld a transparent oil (1
g; 3.43 mibk)4.3Themold i8Q nd oxa m) is
Created w ik | N NGO (3 CuHpSRi, b ALg FEPIMAR s SRRl T bt Thot

wat er ( 102#d. yhem o Ih%nhracﬂtchtf | AGewiDCU 2NtrdGbn o EXDMAELEdnM EQ@%&
(3x10 m) Sl-mf ot he or anl extracts are conbi ned, dried over Y
evapor at eg IIQé rfE 0 eylieéqdae 1s taken up with water and extracted with EtoO
R-2-[(4' - (3xabuhy )tpéle h]c ( hyl nocar bonyl net h

pr opi onan‘f de hydjr ochl iL(;g)rél deé\hx{a.grs A E&%B%%&naﬁﬁ%)% %é\}aagpézlaé‘ IaP‘gWeélﬁ %V‘[ a] D
= -25 (c=ReHUCRERld 2 Tmpmmn( @D@-@ 3.8 IYlHM) (Ten 3|'§)olutlzm]&tﬁ1mcoaﬂ)35ncggllo

bs, 1H, : d, 2H, J=7Hz
(ZH)S 2.18 eé?o% ai) &g‘]r?aﬁ%d%-b‘ ?Vﬁgﬁéﬁ]( 6.5 gy stmﬂ(@) 24 Ors30 r(tdl diloted wWis7 Hz) .

Exanpl e 1®at(eRIH2m‘ dnd edliasial g n J
(di met hy|ﬂ?ﬁ1 n progl ) pfo& Ionargllmgte}ﬁrw\ksﬁqgtrole(f%l)s“li ggggp C{’[‘Qﬁ[\lh CH,Cl; (3x10 mL).

%C[C 2( g 217 gdgiﬁﬂ%ﬁwf&ﬁﬁ 416 *pphary) qqosrdoqme@giagsé@gled?;{&até@ g%lggl Igzqf%%r L)
; mmol) in m
is sti rreygmfg or 4 his . (It 'IS%IBgty lﬁCﬁw]O go[éc(fig{l?tg}ﬁla@fnogﬂp/éﬁamqwrb@nymhy[
propyl ammepl(vﬂarﬁﬁierhﬂydrocﬁloﬁa g b 2 .04 GRS 1] ded dropw se. The
stirring is Ccfﬁjgl nued for 1%n$1?s)gat r. ;%S(qﬁ) [g-%ehlgals%gar ated DCU is
t

filtered and D §oP v &7t0- F &Fbdt). at | ow pressure. The residue is taken up
W th acetonitngy h are conbined, filtered to totally
elininate , Wéw @@Sd& $g§>aa(r  Bri@s@urdd]); pui (os.cHEi GONEY; BI5agm,

chr omat ogEBPhYO (&l QEML2 4 k2 e

2-[2-(2, g di chI grophgnylgr?ngqug??%%@zﬁ) 258 B 185 (m, 1y 152,

(di met hy 5 By gr&pilsAtm.de (0.141 g; 0.36 mmol ; 75%yield), as a
transpar it lél [a] D=-30 (c=1; CH3CH). 'H NWR (D20): 6 7.38 (m 4H);
7.15 (m 5 (m 1H: 6.60 (m IH+ CONH); 4.25 (dd, 2H, Ji =7Hz,

JZ:3Hz) 3. BOLRMZ [240).5-dct38ropRan yPino RpHdh yi1SN 36(Idlmet‘}wggx éo@ropy%w 65 (d,
3H, J= px)ogmnamld

A suspension of (R) 2-[2-(2, 6-dichlorophenylamino)]phenyl]propionic acid (0.15 g;
0.48 mmol), DCC (0. 173 g; 0.84 mmol) and HOBZ (0.075 g; 0.56 mmol) in CH,Cl, (6m

L) is stirred for 4 hrs at r.t.; then, a solution of 3- -(dimethylamino) propylamine (0.06 ml,
0.48 mmol) in CH,Cl, (5 mL) is added dropwise. The stirring is continued for 18 hrs at r.
t., then the separated DCU is filtered and the solvent removed at low pressure. The redidue
is taken up with acetonitrile twice, the extracts are combined, filtered to totally eliminate
DCU, and evaporated at low pressure. Purification by flash chromatography (eluent

CH,CL/CH;0H  95:5) vields  (R) 2-[2-(2,6-d1'chlorophenylamino)-phenyl]-N—3-

(dimethylaminopropyl)propionamide (0.141 g; 0.36 mmol; 75% yield), as a transparent oil.

[@] o =-30 (c=1; CH;0H).

!

H-NMR (D;0): 8 7.38 (m, 4H); 7.15 (m, 1H); 7.05 (m, 1H); 6.60 (m, 1H +
CONH); 4.25 (dd, 2H, J|=7Hz, J2=3Hz); 3.30 (m, 2H); 2.35 (m, 2H); 2.10 (s, 6H); 1.65 (m,
2H); 1.65 (d, 3H, J=7Hz).



15 AUG 2005 3s Exanple 11 The foll owi ng amides are obtained using
(R.,(R,S) 2-[3-(a- hydroxybenzyl)phenyl]prop ionic acid,
2-[3" - (a hydr oxyet hyl ) phenyl ] propionic acid and (R),(R,S)
2-[3'-(a-hydroxy, a-methyl benzyl)phenyl]propionic acid as star#indUéef®ri al
instead of (R) 2-[2-(2,6-dichlor ophenyl am no) ] phenyl ] propionic acid in the
procedure of exanple 10. (R),(R"' S") 328[ 3-( a-hydroxybenzyl)phenyl|l N 3
(di nmet hyI am nopropvl ) propi onam de as a colourless oil, [a]p= -24 (c=l;
CH3CH) . Eémmuj)cm) 6 7.41-7. 3 (m 3H); 7.31-7.14 (m 6H); 5.75 (s,
1H); 4.02 s, flg{b 3315(£27 2.38 (t, 2H, J= 8Hz); 2.15 (s, 6H);
1.75 (m VHE | H, amidey ) ; arq4(o@talmad J=uty. R(B®),(F.9)3:b e(g(ah
e

d th til)
2 ool our FEZ“S*““W{WW@%P@‘% 2 e peotey | pﬁ,%%fméi%%%“ A6
8I|:|)|z) 2] 1651% (34 0% 1—ba hﬂd Ig%Y (Cp%et%m%eé‘%hewﬁpén}?ﬂf) acid g §r@rtx(wageﬂHz)
(R, (R, msﬁe?d 2f[( )@ézl‘@(ﬁr@xlyetdnhlez))pmmé |phér% ﬁlr%rhyla@@ Sp%i%qyre of

propi onani.de NVR (DMSO-d6): S 8.12
7257104(113 ';51(bs|HOH)47(m| ;362(m| H; 3.10 (m
EE? & 935{@?”‘;_%“*)%-&33 N N R KN Ry R S N Wl AV

i ona moF@%eaS@léle yeIIow0|I (129, 352 mmol). [a] D= -30 (c=1;

CH30H). 'H N 6.7,38-7.13 9H): 6.60 (bs, 1H, CONH) 4.20
1H) ; 3 78 M?O‘itr%D%s(C’zlr CRPOHY) - 2. g(r)n(mH)zH) 2. (125(3 6H) ; ?72 (d,(g]H,

J=7THz); 1. 65 (P epared usi ng the
(R, (R, 31% 2- [3 éﬁi@l% 4&??6%&W%%& gn. @) or T6s, iLhD)t HO2 (bs,
pr ocedur fOlpe. 361x(amrpile) L 3nst ead jefsihe 2(R) s ¢ 75 (m, 2H

); 3.68 (q, 1H,

2-(4-i sol‘i}urn)i ’oq%n(%l %Hproyl onyl chl'oride. g qJG 5%0%

(R)(R.S" 2:[3’-(a-hydroxy. a-methylbenzyl)phenyl]-N-3-(dimethylaminopropyl)
propionamide as a colourless oil,
[a]p=-28 (c=1; CH;0H).

'"H-NMR (CDCL): 6 7.41-7.3 (m, 3H); 7.31-7.14 (m, 6H); 4.02 (bs, 1H, OH) 3.31 (m, 2H);

2.38(t, 2H, J=8Hz); 2.15 (s, 6H); 1.75 (m, 2H); 3.68 (q, 1H, J=7Hz); 1.4 (d, 3H, J=7Hz).
(R).(R’, 8" 2-[3-(oc-hydroxyethyl)phenyl]-(3-dimethvlaminopropyl) propionamide
'"H-NMR (DMSO-dg): 8 8.12 (bs, 1H, CONH); 7.31 (s, 1H); 7.25-7.10 (m, 3H); 5.1

(bs, 1H, OH); 4.7 (m, 1H); 3.62 (m, 1H); 3.10 (m, 2H); 2.91 (m, 2H); 3.65 (s, 6H); 1.73

(m, 2H); 1.30 (m, 6H)

Example 12

(RL(R'S)  2-[3( a-methylbenzyl)phenyl]-N—3—(dimethvlaminopropyl)propiona—
mide as a pale vellow oil (1.2 g; 3.52 mmol).

[a] o =-30 (c=1; CH;0H).

1
H-NMR (CDCl,): & 7.38-7.13 (m, 9H); 6.60 (bs, 1H, CONH) 4.20 (m, 1H); 3.78
(m, 1H); 3.27 (m, 2H); 2.30 (m, 2H); 2.12 (s, 6H); 1.72 (d, 3H, J=7Hz); 1.65 (m, 2H); 1.55
(d, 3H, J=7Hz)
Is prepared using the (R),(R"S") 2-[3+( a-methylbenzyl)phenyl]propiony! chloride in the
procedure of the example 1 instead of the (R) 2-(4-isobutylphenyl)-propionyl chloride.



-(3-i [ | chloride, (R
39 The alternative use of (R) 2-(3-isopropyl phenyl) propi ony

2-(3- isobutyl phenyl), (R) 2-[3-(styren-I-yl)phenyl]prop ionyl chloride,
(R) 2-[3'-(pent-3- yl)phenyl]propionyl chloride in the procedujrse A%fG 'éur[;se
exanple 1 gives: (R _ _

2-(gPi soprgpyl phenvl ) - N-3- (di met hyl am nopr opvl ) propi onam de ' H- NVR ( CDC13):
57.21-7.13 (m 4H); 6.95 (bs, IH CONK 3.53 (m | H); 3.30 (m 2sz -
2.90 (m 1H); 2.37 (m 2H); 2.15 (s, 6H); 1.65 (d, 3H, J=7Hz); 1.23 (

% szé A (R)_ 12 Tl@eﬂgﬁ;?ebmtlyé phenwﬂcécj\g ('a(lgbﬁ%ggl}ﬂ?ﬁ? 3)';}?{%' 6’%2&@?@5 (?ﬁnﬁ ‘?%4 La]

g:or;m )3 51§0l(‘+g¥1pﬁ 3(8k 2([m(st2qﬁ|9p -1- ﬁ)ﬂt&nyﬂprog}d,nyﬂ—ifﬁ?éde(Zj(BgHQI[J %t) 3 0 ot
(d, 3H J= g’h ?yl ‘?‘E%‘OB;’ ‘%’Iéﬁaeﬁleﬂh prog ?‘f%%éﬂ@*ﬂe%@le(l %]‘rfﬁeth

r 3 (CDC13): 5
78 7 15 (m G 608 (pa eI A e pE o Bl § 51 50 (n
2H); 2.37 (m 2 (§BUs; 0 GHL-7 A R(m243 6.0peins, 18 ﬁO‘FﬁHWWﬂ(m - 6digne

i H NMR ( CDCL j: 6 7.25
(o B B m@@@,ﬂgiwg?@ Toi 2dan) CHbop i SHy-Ta0s 125161 i, 2+
(2m75H)’Jgim)2 55(s’ 6i—|) 23’5(m 1H): 1.95 (m 2H): 1.70 (m 2H):; 1.58
: 2I(—I)m' 150 (d 0.76 (t, 6H J=7Hz). R -2- 3-benzo 1 hen 1
(Kl 3-di et hyl 4& ki (danethylalhopropbori emaiiGH30H) ' H NVR

: n 3kh. 7 55 (m 3H): 7.50-7.28 (m 3H): 7.25 (bs.
(1?%:?3\[5)67 %Igi‘g@?’@ 20((m 2H) 3315280(m 6H . 2.05 (m

2H); 1.65 (d, Hawwfdmz)) 37527 Dl (4B A8 ok P SRR e 8 3 85— g
henyl I'=N-(3-d arti nop py) 0 e Pa
ES) 120[450,3 benz%@ &né% A@mﬂ( NN/RI(?E CECU3)Hz)$209 88 6H);789 (rm 1ﬁt|)1 357%1?571% 8

(m 3|_|)3é74(53? 7%;%—9@ ﬁ)z?—7f'§7§8 11?3 (Cg\IH) 3.62 (m 28°(m

L) 2- f3 (styren-1-vl)phenyl]-N-3- -( dimethylaminopropvl)propionamide
[a] p =-31 (c=1; CH;0H).

'H-NMR (CDCl3): 6 7.8-7.13 (m, 9H); 6.95 (bs, lH CONH) 5.0 (s, 2H); 3.53 (m,
1H); 3.30 (m, 2H); 2.37 (m, 2H); 2.15 (s, 6H).

(R) 2-[3’-(pent-3-yl)phenyl]- N-3-(dimethylaminopropvl)propionamide

[a] b =-28 (c=1; CH;0H).

'H-NMR (CDCly): 8 7.25 (m, 3H); 7.12 (m, 1H); 7.08 (bs, 1H, CONH) 3.65 (m,
. 1H); 3.5-3.13 (m, 2H); 2.75 (m, 2H); 2.55 (s, 6H); 2.35 (m, 1H); 1.95 (m, 2H);
1.70 (m, 2H); 1.58 (m, 2H); 1.50 (d, 3H, J=7Hz); 0.76 (t, 6H, J=THz).
(R)-2-[( 3-benzoyl)phenyl]-N-(3-diethylaminopropyl)propionamide:
[a]p =-11.5 (¢=3;CH;0H)

'H-NMR (CDCl): 8 7.8 (m, 3H); 7.70-7.55 (m, 3H); 7.50-7.28 (m, 3H); 7.25 (bs,
IH, CONH); 3.75 (m, 1H); 3.50-3.20 (m, 2H); 3.3.15-2.80 (m, 6H); 2.05 (m, 2H); 1.65 (d,
3H, J=7Hz); 1.70-1.53 (m, 3H); 1.50-1.45 (m, 3H).
(R)-2-[(3-benzoyl)pheny11-N—(3-dimethylaminopropyl)propionamide
- [a]p =-20 (c=1 ;CH;0H)




5H) . ‘Exarrpl e 13 (R) 2-(4-isobutvlphenvl)--V-3(guanidinyl prop 1)propi onam de
hydrochl oride (R) 2-[(4-isobutylphenyl)-N 3-(am nopropyl)propi onam de
hydrochl oride of exanple 5 is converted into the free amne 6‘2& tre b'f/[d
wi th isothiouroniumchloride according to the procedure of B ?’ et
al., (J. Am Chem Soc., 86, 4452, 1964) to obtain (R

2- (4-1i sobut yl phenyl ) - N- 3( guani di nyl pr op$#P) pr opi onami de hydrochl ori de m p.
142-146C;, [a]o = -24 (c=1; CH3OH). IHNWR (D20): 8 7.2 (d, 2H J=8Hz); 7.1
(d, 2H J=8Hz), H@MR((@CHHS TS (@, SE0 (153 (=T ) 3958 (Bt s 2,99

(m 2H); 24, {d 8 (m

6H, J=7THz Af*xgé\ﬁé uéf@ #H),t%%f% é@nﬁHbrb&Edmr éH(hf7 i Dés, 6H); 1.68-1.53 (m,

N- hydroxysggr bam dot h| oic acid nethylester hydrochloride salt and of fhe
N- am no- car bam dot hi oi ¢ acid met hyl ester gives: (R

2- (4-i sobBExwnpleeldv| ) - N-[ 3- (hydr oxyguani di nyl ) propyl | propi onam de. HC1  (R)
2- (4-1isobut vl p -1V [3 (am noguanl di nyl )propyl | propi onam de HC1

Exanpl e 14 (R £eR 3vlpiay yhydReEHIORMOPY! | prop

LSS?B"CﬂFJ.“ﬁe(@ei’[[e‘i‘gbﬁﬁ*?*b%%’%w‘?’ e ARl LB B et e
wi th 2- mevgiplhisois ednvedar altb ke freedahiydrate t(efa%m'irﬁll%thfo‘ég&{&ﬂ éhlonde86

accordl n to the ove cited Bodanszky procedure (
4452, Ordbnqﬁﬁ Pﬁfe%“rw B|O§@ﬂ§élf‘yK’bWt alny(l ) AN- CBertii Soada8mlibz, 2:964) to

| ) am nopsten o

H NMVR (DZO)MI(%) 13(%%039 egg&gﬁg “g"gé‘i&? Omﬁiﬁ AQ}Q%%IEI%S hég@c@l%de?lj) CONH)
3.6 (q, 1H, J=PpHE32- 1436"55 [¢m= 224)(,c B@Hms 4H); 2.90 (m 2H); 2.35 (d; 2H,
J7Hz)201g{ d, 3H, 7Hz)10(d 6H, J=7Hz). The use
of 2-met hyl thi N&R@gﬁréﬂﬁﬁ Hi freSHa); Théda?lib\lefﬁzp@eﬂi@brselﬂi(ed)ﬂ& ), §8 5
4-i sobuteyl phe am nopro r opl onam de.
(15 AUG 2(%51[}21 Z?\n':‘]ftzg%b‘%‘ h5?]¥9 Zﬁ %9 -ﬁfﬁz’r Hz);12. Eﬂ Spém Hrgrzyd, 6.8
(bs, 1H, 380JNMHY); 03.(6, 6Kal= 7}}2#,) J= 7Hz) 3.55 (m 2H); 3.40 (s, 4H); 2.90 (m

2H); 2.35,(d, .2H J=7Hz); 2.0-1.8 (m 1.55 (d, 3H, J=7Hz); 1.0 (d,
6H, J= 7H2(31 mative use in the’same procedure of the NHLydroxy-carbamldothlolc acid methylester

hydrochloride salt and of the N-amino-carbamidothioic acid methylester gives:

(R) 2-(4-isobutylpheny1)—N—f3-(hvdroxvquanidinyl)propyl]propionamide.HCl

(R) 2-( 4-isobutylpheny1)-N—[3-(aminoqu'anidinyl)propyl]propionamide.HCl
Example 14
(R) 2-( 4-isobutylphenyl)-N-[3-( imidazolin-2-yl)aminopropyl]propionamide

The (R) 2-[(4-isobutylphenyl)-N-3-(aminopropyl)propionamide hydrochloride (see
example 5) is converted in the free amine and treated with 2-methylthio-2-imidazoline
iodohydrate (commercial reactant) according to the above cited Bodanszky procedure (J.
Am. Chem. Soc., 86, 4452, 1964) to give (R) 2-(4’-isobutylphenyl)-N-[3-(imidazolin-2-
yDaminopropyl]propionamide

m.p. 155-168°C; [at]p = -15 (c=1; CH;0H).

'H-NMR (D20):8 7.2 (d, 2H, J=8Hz); 7.1 (d, 2H, J=8Hz); 6.8 (bs, 1H, CONH); 3.6
(q, 1H, J=7Hz); 3.55 (m, 2H); 3.40 (s, 4H); 2.90 (m, 2H); 2.35 (d; 2H, J=7Hz); 2.0-1.8 (m,
3H); 1.55 (d, 3H, J=7Hz); 1.0,(d, 6H, J=7Hz).

The use of 2-methylthio-tetrahydropyrimidine in the above procedure yields: (R) 2-
(i—isgbutylphenyl)-N—B-(tetrahvdropwimidin—2-yl)aminopropvllpropionamide.




Exanple 15 RS 2- 4-isobut 1 hen | -N 1-carbox -4-amino butyl ro ionanide
A solution of (R) 2-(4-isobutylphenyl)propionyl chloride (0.54 g; 2.42
mmol) in CH2Cl2 (10 mL) is slowy added dropwi se to a suspension of
5-BOC-ornithine nethyl ester hydrochloride (0.69 g; 2.42 mmol)18n8uG 205
triethylamne (0.68 nL; 4.84 mmol) in CH2CI 2 at 25C. The m xture is kept
under stirring overnight at r. t., then4diluted with water (10 mL). The
organi ¢ phase is separated and washed with a saturated solution of NaHCO3

10 nL), dried 'BvEMREISIMS 7and, eMapagialed | te gbtal de, pr , whi ch
i(s puzi fi (ra:jeﬁ_yj :‘!I as}ﬁla%ﬁ?g?mt ogr aphy (el)hﬁeirllt(Q’CI-l 113?%58@ g):sisﬁ’t@g&gﬁa)l ¢+6
:

(R, (S) 2{EaltilsEBayi- phemyd P ol (sl e50BECR8; 2.b5 e, IRUBY LS 01 9, &
transparergtHfgl_hs 3?3?{9?7ﬁ?g|lldg@g@b{fy@§t ment of said conpound wth 3N

(8 m.) for I vent evaporation yields (R),(S")

2- (4-i sobdivwanphieny! ) - N- [ ( 1- met hoxycar bonyl - 4- ami no) but yl ] pr opi onam de

hydr ochl ori deeb(é)).((%l,)ng,(_‘4 1.25 mol). To a solution of said hydrochloride in
L@ B2

di oxane 4N Na robuty phenyihiNy (1 sarbmddealdarinolbut$lprb$indfhtur e i s

ti d rni gh - ed. t ryness at |ow pressure. The residue
s taken up. w n ok 5f 187 B TG Bl P e Bt Sl B tnde b . 1 manoD in

sat ur at edCENAG (19ahi) ii0slop2x 38ddildropRthe did §ok i Na%%oﬁ \COEL - evapor at i on
yields (R té\%&? 2-(4- as a2y<vvhite S0 id,e rtnp. & egl\?lé’ 240C Q‘Qf%[i“@ez@e@wio.s;
I n

CHBCH) TBRIEETIG) 968 &. 342 nmep) ands tﬁetgyl@h,inzezga).asd 6m1§54._(8bimgﬂdr} i 11
fgg"‘% ,m 44%9%@? a6t ?‘(—5'5%’ é[ﬁ)le 7&1&(@% i}?é;?t %H%Pj&x:ﬂ%) we’(xﬁght( g(r) 't., .tll;gn’ diluted (\\Eri]th ,
2- (4" -i sopatey(Pheriyl Thitofdantaphaxyis Sepmito@RaMtydsh e @Wg%?ﬁm&?edhé’oﬁ'&t?‘n af
chloride lﬁgﬁg%r Z? {tﬁl{ _na .tcpe c?\g gsponding (L)-lysine derrvative instead of
the orni thine déft JH; fred oyex) z§O4,2g1_d§ve@ef1t;ed:mg©b{)a1rfL5ﬁLNdGJngXEEﬁt,4ﬂ171b1-x7!55 IR
DVBO- d6) purBicti2b$ 2f14ds ' a0l vield (8] (S 3
e o P o R g o P e Bl
3.70 (m 1pqﬂ|)u;tylp12qr§®p(q;qnqn)@-|€|§-;8QC)@&l_i(}ﬁ}e ﬂidg-hyg ;Zt'é?—)aé fltr%g%sgﬁ?g%gw 511'57HZ)
1.70-1. 3%&1'81). q’t@a’tm%‘nt?’osf éacljd cgmH;’)ouan_\Z/ﬁﬁ)HCl 3N (8(nr1nL) fgxi') i8hatr t. f,ollowéd b;/ .
solvent evaporation yields (R),(S) 2-(4-isobutylphenyl)-N-[( 1-methoxycarbonyl-4-
amino)butyl]propionamide hydrochloride (0.41 g, 1.25 mmol).

To a solution of said hydrochloride in dioxane 4N NaOH (0.625 mL; 2.5 mmol) is
added at r. t. the mixture is stirred overnight and evaporated to dryness at low pressure.
The residue is taken up with EtQAc (I5 mL); the organic phase is washed with a saturated
NaCl solution (2x15 mL) and dried over NaSO4. AcOEt evaporation yields (R),(S") 2-(4-
isobutylphenyl)-N-[(l-carboxy-4-amin0)butyl]propionamide as a white solid,

m.p. above 240°C;

[alp =-29 (c=0.5; CH;0H).

'H-NMR (DMSO-dg): 8 7.3 (d, 2H); § 7.1 (d, 2H); 6.25 (bs, 1H, CONH); 4.20 (m,
1H); 3.70 (m, 1H); 3.50 (m, 2H); 2.5 (d, 2H); 1.9 (m, 1H); 1.8 (m, 4H); 1.6 (d, 3H); 0.95
(d, 6H, J=7Hz).

(R).(S) 2-(4'-isobutylphenyl)—N-(1-carboxy-S-aminopentvl)propionamide hydro-
chloride

Prepared using the corresponding (L)-lysine derivative instead of the ornithine derivative.

[a]p =-28.3 (c=1,CH;0H)



Exanple 16 (R) 2-(4-isobutyl phenyl)-N f(N nmethyl N 2 hydroxyethyl)

am noet hoxy] propionam de A solution of (R) 2-(4-isobutyl phenyl) propionyl
chloride (0.42 g, 1.875 mmol) in CH2Cl2 (10 nL) is slowy addeq éjrABBv%Ese
to a solution of 0.85 or (3.75 nmml) of 2- td

(am neoxy) - N-net hyl - N- (2- hydr oxyet hyl )ethyl ami ne in CH2C12 (10 mL) at 25C.
The mixture is kept under stirring at rdldomtenperature for 3 h, and then
diluted with H2O (10 nL). The two phases are then shaken and t he organic

gcg;gr ;;sesepar aHeNXIROA@MS@ ml)t zéoﬁlﬁ 18 GT?()O)%) as b ?f’d QYEr (!3@%59481-?2) 7.75
i sobut vyl pgen&}g’ @2)[1%? (%ejgﬂyf =32, F‘n)@dr(dxgllét lfP;GHz)amll‘:i e, 0 de
0( hm){ )m15

?Esanlﬂi | (2:86[ H) 723% CFA)]H W %21 ?ﬁ%“@ﬂﬂoﬂié (ft 4HDHL. 315—<711H3H,,
2.55 (d, QFVHU)TTH@Xm,ZH;%,&Qbed cHHI=0);, 2.42 (t, 2H, J=7Hz); 2.21 (s, 3H);

1.95 (m : } (d, 3H, J= 7Hz) 1. 0 (d, 6H J=7Hz). Exanple 17

R- 2-f(4-iMhenyl] N-f4 (di et hyI anmno) 2 butinyll prop i onam de

R(-) -i bupr of en( DL d [ -Cl2; DCC (0.37
g; 1.8 mmol) and ' i eQVhNsAvdiagyathe)-emingethony] s
left at rRropionaside stlrrlng for 3 hrs. NN—d| rrethylbutln 2-yl-1, 4-

di am ne (0.2 gASO (JI% 24 ssolved in dry CH2C12 (2 L) is added to the
sol ution and tHe Pg@ﬂl% 4>z‘§62|1?%)’1i>b@r!;’tl)lprcrpeazh}d)\xchromdght)4 2Af 11687518 sy DCU

filtereH,off Cl 2, hed with sat
Sol | NaHOCB (e 1A st B8het bivpfliadh sﬁévlugpp%f%é.:eﬁsaiﬁmm%m&aand
evapor at d@MinaEY)- Uan@thm Nt(é lgildmyathlyaélthmahﬁn& ﬁx&"i‘?’fﬂ(ﬁ?'(‘i’@emﬂm? It o
purifi Catrh&ﬂ;rQY L% chr omat %—gr aph ves
R(-)- 2- |[|(4w disﬂo% (Oolngeﬁ%fﬁ; rogny é’mpé) aiyte o ?ndi) ad Hiehi diltdd wnmmz@r%g de
nm t
43 " HANLR (0D %}2“;6 7.15.7 ?oﬂ?@n @H)ﬁ’e?oréif S%S(G(WCEH)atedsW@ghe(dwatth

CON 2% ( ed 3VgENEH0, ota i o 2.22
H; erpL @504 2H evap e&%ygid)gol 58 AT b8l oS 2

6H) ; ; ke 4
s RY gﬁbggl‘( %F?/?j%ﬁé“&? ﬁ%Nf‘EY‘Eraix}ﬁ%hﬂér%znﬁwmoxblnremymmudeps anaii de
a]po =-35 (c=1; CH;0H).

'H-NMR (CDCly): 8 7.25 (m, 4H); 6.15 (bs, 1H, CONH); 4.67 (t, 2H, J=7Hz; 3.40
(m, 2H); 2.75 (t, 24, J=THz); 2.55 (d, 2H, J= =7Hz); 2.35 (bs, 1H, OH); 2.42 (t, 2H, J= =7Hz);
2.21 (s, 3H); 1.95 (m, IH); 1.53 (d, 3H, J=7Hz); 1.00 (d, 6H, J=7Hz).
Example 17

R-2-[(4-isobutvl)phenyl]-N-f4-(dimethylamino)—2-butinyl]propionamide

R(-)-ibuprofen (0.34 g; 1.65 mmol) is dissolved in dry CH2Cly; DCC (0.37 g; 1.8 mmol)
and HOBZ (0.24 g; 1.78 mmol) are added and the solution is left at r. t under stirring. for 3
hrs. N,N-dimethylbutin-2- -y1-1,4- diamine (0.2 g; 1.78 mmol) dissolved in dry CH,Cl, 2
mL) is added to the solution and the resulting mixture is stirred overnight. After 18 hrs,
DCU is filtered off and the filtrate ; 1s diluted with CH,Cl,, washed with sat. sol. NaHCO;
(2x10 mL), water (2x10 mL) and brine, dried over Na,SOy and evaporated under vacuum
to give a red oily crude residue. The following purification by flash chromatography gives
R(-)-2-[(4- -isobutyl)phenyl]- N-[4-(dimethylamino)-2- -butinyl] propionamide as a yellow oil
(0. 347 1.155 mmol).

[c]p = +4.4 (c=0.5;CH;0H)



R-2-[(4' -isobutyl)phenyl]-N-[4-dinethyl am no- 2-buti nyl ] propi onam de of
exanple 17 (0.08 g; 0.27 mml) is dissolved in abs. EtOH (5 nL) and 5 %
Pal | adi um on cal cium carbonate (Lindlar catalyst; 0.08 g) is gitrjged The
m xture i s hydrogenated under atnospheric pressure at r. AUG &

then is filtered over a Celite pad. The fllter cake is deeply washed W|th
EtOH the filtrate is evaporated under vgcuumto give pure R Z-2-[(4-

i sobutyl ) phenyl 4 di e thyl am no)-2-butenyl] prop ionam de as pale
yel low oi |l (0. 617[‘85V éé% L I7)L 5§ abD(re, 2126, 75()9(&@1 (ih Q:H,%Oﬂ'% B MMR 3):

6 7.20-7 ) J= 95 (bs, 'I'H :
5. 67-5. 551‘(20%((;1n Y §%3§H§)l§% IS (%H%% ég’éég% Ig Z 322335(5( éfé) zlrsijérBHZH) K
2.47 (d, 2M8 (d‘?HLZJ)“7I~&),2(59((Sd 6@1"')11-7}12)93 (m 1H):; 1.55 (d, 3H, J=7Hz): 0.95

(d, 6H, J=7Hz anpl e 19:

R-2-f(4- |f§éﬂﬂig}i-j-gﬁenyl] N-f 4- (d| net hyl ami nonet hvl ) phenylj propi onam de
R(-) IbuprofenR(@ZS[imgsolqlt@ I lsslved |n)th| onyl chloride (5 niL)
and the sol ution grldimelayiagung)-J-butan dinsonigramide of

starting Rai- b(éﬁe;sbblmtyaph@yil s\@@;ﬁ%@ﬁnﬁﬁ{o 713%{1“911‘115531 ggﬁkdengofate r oo;n 17
terrperatuoe | vent strlppl ng by 1.4-di oxan 8 tions, t he*mg;
residue i é Qﬁ’i pe& TRy Hr 15{9‘1Fd(51 ) E&@H @dordd add o v ?ellﬁd)um & '05161521%

sol ution ¢ ( {.agjRopethyl ).a i ne. (0.27 1.8 mmol) in dry
DVF (3 § Olﬁ}eoo(%&ﬂﬁg%rrpg%% %éurdgbgT e go dﬁ?ﬁq]oﬁhi:sml 5o t?ngléfﬁmgﬁlilqrt@d ritpder

over ni ghtam{ohléhﬁs’mlmessureeaxapor Bt e s M@é}éﬁlm&’hdcélh@ ph@Stilug Qurified by
flash chr ré}‘ﬁgﬁ% f (4-1sobutyl)phenyl]
N-[ 4- (di me am %@%}%H%ﬁ 3 Bivepiaicdeinder wcpaheo welel oue m-z 24[@4406

g; 1.2 nmﬂlmyl)ﬁm;l(m{&@d ﬁﬁﬁ%@&ﬁ!ﬁi@ﬂ B ﬁ%“%?&z%“amﬁeﬁ Zﬂ 4%%‘/ 18 (

3 75 (rn 1
l-%mrmll) J=7Hz); 0.94 (d, 6H, J=7Hz). 15 AUG 2005 44 Fol | owi ng t he

sane procedur 2 isp phenyl | - N-[ 4- (di net hyl am no) phenyl |
pr opi onam de ﬁai bé%éngg‘f‘_elpg?:ﬁi.&k%)a] 0 = -131 (c=0.25;CH3OH) 'H Ni MR (CDC13):
6 7.28-7.25 (rH.AMIR 7 ( . 6.83-6 S, 1H = CON-H);
6.73-6.65 (m 2H): 3@9%? 8%297”?? éo%?s?"giﬁ); 7581(8&(@ 25T=8HRH5 Y5 (bs,85
(m 1H); THLGONEM, SRS, 35Thiz 2H)03.97.3(68, (MY 38 )m, 1H); 3.5 (d, 2H J-8Hz);

2.47 (d, 2H, J=THz), 2.25 (s, 6H); 1.93 (m, 1H); 1.55 (d, 3H, J=7Hz); 0.95 (d, 6H, J=7Hz).

Example 19:

R'2'f(4-iSObUtvl)DhenV1]-N-f4-(dimethylaminomethvl)phenyl] propionamide

R(-) Ibuprofen (0.31 g; 1.5 mmol) is dissolved in thionyl chloride (5 mL) and the solution
is refluxed for 90'. The complete disappearance of starting carboxylic acid is monitored by
IR; after cooling at room temperature and solvent stripping by 1.4-dioxane additions, the
oily residue is diluted with dry DMF (5 mL) and added dropwise to a stirred solution of 4-
(N,N-dimethylaminomethyl)aniline (0.27 g; 1.8 mmol) in dry DMF (3 mL) at room
temperature. The solution is left under stirring overnight; the solvent evaporated under
vacuum and the residue purified by flash chromatography to give R 2-[(4-isobutyl)phenyl]-
N—[4-(dimethylaminomethyl)phenyl]propionamide as a pale yellow oil (0.406 g; 1.2
mmol).

[a]p = -98 (c=1;CH;0H)

'H-NMR (CDCly): 8 7.40-7.18 (m, 9H); 3.75 (m, 1H); 3.47 (s, 2H); 2.50 (d, 2H,
J=THz), 2.17 (s, 6H); 1.95 (m, 1H); 1.56 (d, 3H, J=7Hz); 0.94 (d, 6H, J=7Hz).



15 AUG 2005 45 Table | Exanple

(R,(S)-2-(4"-isobutyl phenyl)-N-(1-carboxy-5- am nopentyl) propi onam de
hydrochl ori de Structure % Inhibition of 1L-8 induced (long/m) PML\]S
Chenotaxis 10-5 M 58 56 9 "/o Inhibition of C5a induced (i ng/mAYCPEN Ns
Chemotaxis (S "), (R)-2-(4-isobutyl phenyl)-1b"-[ 1-carboxy-4-(I -

pi peri di nyl) butyl ] propi onam de sodi um sal't

(R -2-(4-i | phenyl ) - 1V- (2-di net hyl ami no- et hyl) propi onam de
hydr ochl of ?gg”%‘é) ?’2@- (%‘-“?es FHRft Pﬁh%@?mvbmhwﬁhw aifdlinwthyparashphenyl]
pr opi onanpebeidieii @CidsHekfl BrdpRed2- (4- i sobut yl phenyl ) - N- (13- am noppr opy!| )

propi onam de hydrochloride 10-" M 49 3 33 15 5613 ; 6212 51 15 27 65
14 a]p =-131 (¢=0.25;CH;0H)

! — -

H-NMR (CDCL): § 7.28-7.25 (m, 4H); 7.22-7.15 (m, 2H): 6.83-6.79 (bs, 1H
CONH); 6.73-6.65 (m, 2H); 3.72 (m, 1H); 2.80 (s, 6H); 2.48 (d, 2H, J=THz); 1.85 (m, LH);
1.52 (d, 3H, J=7Hz); 0.97 (d, 6H, J=7Hz).



84 8 (R-2

-(4-isobutyl phenyl)-N-(4-d
propi onam de hydrochloride (R)-2-(4-isobutylphenyl)-N-(1-nethyl

948 ;8 4-yl) propi onam de hydrochl ori de
(R) - 2- (4-1isobutyl phenyl )-N-(eco-8-nethyl-8-aza- , [ b3 8 57 + /55 AUG 2005

bi cycl o[ 3. 2. 1] oct - 3-yl ) pr opi onam de hy

propyl ) propi onam de hydrochl ori de
(R) -2-(4-isobutyl phenyl)-N 3-(1- plpeT?Hthlpropyl) nn 46 8 76 6

met hyl

drochl ori de

(R)-2-(4-isobutyl phenyl)-N 3- (N—nnrphdﬁlnyl 55 12 24 11

am no-34 655 8 butyl)
-pi peridin-4

propi onam de hydrochloridelr Vi g W mmtnof [
(R) - 2- (44i sobutyl ) phegyhsiV- [ 2- (di met hyl ami geth 131 |6 @ﬁnm 'ﬁﬁﬂ?pﬁn
yl met hyl ] pr opi onam de hydrochlorlde (FQ-Z I'S prop HﬂhﬁﬂyPM%Nﬂaymb48M2
18 (d| -~ hyl am nopr opy|7 pr Opl omani-de-H U?vlﬁ \\., 10 Chemo:nus Chemotn‘(ls
(R)-2-(3(RggpngpﬁbQMQmebThh%mb&?gnet1y|an1nopropy|) prob‘idhamdeS10 ¥ 42
18 (R) - 2jsbrdopdagoybahRAclocNbcie ( di et hyl s Q:Pmcby' ) propi onani de€s3 8
naln nn\l cH
2 (R - 2- [@ (@ sl Rnmken zarb%'“ T A5
(di met hy | Qe BERR. 10, GE%FJQIV‘Z\QR -2-42 g 33+ 15
{(R)-2-(4-isobutylphenyl)-N-{2-dimethylamino- .-
{ethyl) propionamide hydrochloride Y Y 613 62512
(R)-2-(4-isobutylphenyl)-N—(3-dimethylamino- . i S
propyl) propionamide hydrochloride )\/@AW/ gt b 14
(R)—2-(4-isobutylphenyl)-N—(3-aminopropyl) 2
| propionamide hydrochloride g T e s
] (R)-2-(4-isobutylphenyl)-V-(4-dimethylamino-
butyl) propionamide hydrochloride )\/Q/k'( Y =6 P8
; (R)-2-(4-isobutylpheny1)-N—(1-methyl-piperidin- . -
|4-ypropionamide hydrochloride /k):ijI:1 49 s
{(R)-2-(a- -isobutylphenyl)-V-(exo0-8-methyl-8-aza- /\
jbicyclo[3.2.1]oct-3-yl)propionamide hydrochloride ! n\% ) P8 xS
{(R)-2-(4-isobutylphenyl)-N-3-(N- -morpholiny] .
| propyl)propionamide hydrochloride Y HW;Q 12 24l
{(R)-2-(4- -isobutylphenyl)-V-3-(1- -piperidinylpropyl) -
propionamide hydrochloride Y WO 68 6x6
|(R)-2-(4-isobutyl)phenyl-N-[2-(dimethylaminoethy] i '
. Y .
yaminocarbonylmethyl]propionamide hydrochloride T s e oo
i (R) -2-(3-isopropylphenyl)-N-3- ] [
{(dimethylaminopropyl) propionamide S (cﬁ 01:612\/1) a2+ 18
{(R)-2-(3-isopropylphenyl)-N-3- . |
{(dimethylaminopropyl) propionamide N 76 218
(R)-2-(3 -benzoylphenyl)-N-3-(dimethylamino . |
|propyl) propionamide ‘ O s 33+8 3642
g;) -2-[2-(2,6- -dichlorophenylamino)phenyl]-N-3- i 5845
{(dimethylaminopropyl)propionamid Y )
: propyl)propionamide ? . , (c=10"M) 41+2
{(R)-2-2- -(2,6-dichlorophenylamino)-phenyl]-N-3-
TN 1£13 41+2

(dimethylaminopropyl)propionamide

42

56



- (2, 6-di chl or ophenyl am no) phenyl (di net hyl am nopropy] ) propi onam del 13 4 2
15 AUG 2005 46 CLAIMS 1. (R)-2-Aryl-propi onam de conpounds of fornmula (1).

CH, R 0 and pharnaceutically acceptable salts thereof, vvhereiz Aﬁ 200
represents a substituted or non-substituted aryl group; R repr ée ?@ 5

hydrogen, Cl-C4 al kyl, C2-C4 al kenyl, C2-C4 al kynyl, optionally

substituted by a CO2R3 group, wherein R3 represents hydrogen or a linear or
branched C, -C6 al kyl group or a linear or branched C2-C6 al kenyl group; X
represents: l|inear or branched Cl-C6 al kyl ene, C4-C6 al kenyl . ene, C4-C6

al kynyl ene, optionally substituted by a COZR3 group or by a CONHR4 group

wherein R4 represents hydrogen, Iinea%g_'or branched C2-C6 al kyl or an OR3
group, R3 being defined as above; a (CH2)m B-(CH2)n, group, optionally

substituted by a CO2R3 or CONHR4 gro as defined above, wherein Bis an
oxygen or sulfur atom mis zero or m&eger from2 to 3 and n is an

integer from2 to 3; or Bis a CO SO or CONH group, mis, an integer from
from2 to 3; ether with the nitrogen

1to 3 and n ig an.Rteger . Qr to
atom of the onega- a%)%o r BUp te™ icﬁ‘ﬁp‘?“t“gf‘%z}"’ﬁ&gﬁ@-and with the RI' group
forms a non-aromatic nitrogen containing 3-7 nenbered heterocyclic,

nonocyclic or polycyclic ring &ﬂer jn the_nitrogen atom has a substituent
Rc, where Rc represents hydroggn? -4 aﬁkyl, Cl-C4 hydroxylalkyl, C -C4
acyl, substituted or non-s#g u ébl—ﬁhéﬁyl, di phenyl nethyl; R and R2 are
i ndependent |y hydrogen, |idé&afRbf| branched Cl- C6.al kyl, optionally
interrupted by an 0 or S atom aOC3-C7 cydl oal kyf, C3-C6 al kenyl

C3- Cs- al kynyl ,md%%%agéiﬁc _.yazlcié lta’blehglaijtgt%)é%;tg,:z- 3-alkyl group: 15 AUG 2005
wherein .
Ar represents a substituted or non-substituted aryl group;
R represents hydrogen, C;-C, alkyl, C>-Cs alkenyl, C;-C, alkynyl, optionally
substituted by a CO,R, group, wherein Ry represents hydrogen or a linear or
branched Cy-Cs alkyl group or a linear or branched C;-Cg alkenyl group;
X represents:
linear or branched C;-Cs alkylene, C4-Cs alkenylene, C,4-C; alkynylene, optionally
substituted by a CO,R; group or by a CONHR,4 group wherein R4 represents
hydrogen, linear or branched C;-Cg alkyl or an OR; group, R, being déﬁned as
above; '
a (CHz)m-B-(CHz)q, group, optionally substituted by a CO,R; or CONHR4 group,
as defined above, wherein B is an oxygen or sulfur atom, m is zero or an integer
from 2 to 3 and n is an integer from 2to 3;: or Bisa CO, SO or CONH group, m is’
en integer from 1 to 3 and nis an integer from 2 to 3;
or X together with the nitrogen atom of the OISEA-aImnino group to which it is
bound aud with the Ry group forms a non-aromatic nitrogen containing 3.7
membered heterocyclic, monocyclic or polycyclic ring wherein the nitrogen atom
has a substituent Re, where Rc represents hydragen, C-C4 alkyl, C-Cq4
hydroxylalkyl, C,-C, acyl, substituted or non-substituted phenyl, diphenylmethyl;
R; and R; are independently hydrogen, linear or branched C,-Cg alkyl, optionally
interrupted by an O or S atom, a C3-C; cycloalkyl, C3-Cg alkenyl, Cs-Cg-alkynyl,
ary]-Cy-Cs-alkyl, hydroxy-C;,-C;-alkyl group;



47 or Rl and R2 together with the N atomto which they are bound, forma
nitrogen containing 3-7 menbered heterocyclic ring of formula (11) A)p\
wherein Y represents a single bond, CH2, O S, or a NNRc group as defined
above and p represents an integer fromO to 3; or, RL being asodb4G 4§
above, Rz represents a group of forrmula (111): a NHRb wherein R is
hydr ogen and Rb. is hydrogen, hydroxy, G -C4-alkyl or an NRJR, group
wherein R4 and R are-independently hydrogen, C -C4-al kyl or phenyl; or Ra
and Rb, together with the nitrogen atons to which they are bound, forma
5-7 nmenbered heterocyclic ring, nonocyclic or fused with a benzene,
pyridine or pyriznidine ring; with thg,proviso that when Ar is a

4-di phenyl residue and X is an ethyl ene or propyl ene residue, R and Rz

are not ethyl; cWIRJhanIQ tfakgtlﬁé?%th%é)i({(ﬁgm to B‘(Jl]'tl ﬁ'\@%gar?[]:ggﬂ {ormed niPEan CozH

a4- (2-fluor o)d:zsgb enyl residue, and
group, R' and gr?o?Hﬁy@mghﬂ;rowchaﬂmgnﬂfoﬁula@me not hydrogen; and with

the further proviso that, when Ar |sclq_€jenyl and X is butylene, R and R2'
- together are not a N-(2- et hoxy S/ pera2| ne. 2.

(R) -2-Aryl - propi onam de conpounds a&f for la (1).(pCH, R 0 and
pharmaceutically acceptable salts t , Wherein Ar represents a

substituted or vmam:ﬁub bde r ents hyqgr
al kyl | C2-Ca alkenyl . et AL iloond @"E*%D 05 PERIERS Bt O S0 Bbos | 1 ut oo

by a CO2R3 gr ol Pgﬁﬁéeﬁﬁifﬁmﬁgtegﬁﬁqogg%mk hydrogen or a linear or
or, Ry being as defined above, R, represents a group of formula (IIN):

M

NHR,
wherein R, is hydrogen and Ry is hydrogen, hydroxy, Ci-Cs-alkyl or an NR4R.
group wherein Ry and R, are independently hydrogen, Ci-Cy-alkyl or phenyl;
or R, and Ry, together with the njtrogen atoms to which they are bound, form a 5-7
membered heterocyclic ring, monocyclic or fused with a benzene, pyridine or
pyrimidine ring;
with the proviso that when Ar is a 4-diphenyl residue and X is an ethylene or
propylene residue, R, and R; are not ethyl;
with the further proviso that, when Ar is a '4- ~(2-fluoro)diphenyl residue, and X is
butylene substituted by a CO,H group, R, and Ry are not hydrogen, or R; and R;
are not hydrogen;
and with the further proviso that, when Ar i_s phenyl and X is butylene, R1 and R2"
together are not a N-(2-methoxy phenyl) piperazins,
2 (R)-2-Aryl-propionamide compounds of formula (I).

CH,
e x_f
Ar (R)
(D

)
and pharmaceutically acceptable salts thereof,
wherein
Ar represents a substituted or non-substituted aryl group;
R represents hydrogen, Q-Ca alkyl, C,-C4 alkenyl, C,-C. alkynyl, optionally



branched C, -Co al kyl group or a linear or branched C2-C6 al kenyl group; X
represents: |inear or branched C -C6 al kyl ene, C4-C6 al kenyl ene, C4-C6
ai kynyl ene, optionally substituted by a CO2R3 group or by a CONHRa group
wherein R4 represents hydrogen, linear or branched C2-C6 al kyl 35 AHG QS
group, R3 being defined as above; a (CH, _),-B-(CHz),,, group, optionally
substituted by a CO2R3 or CONHR4 group, as defined above, wherein B is an
oxygen or sulfur atom mis zero or an integer from 2 to 3 and n is an
integer from2 to 3; or Bis a CO SO or CONH group, mis an integer from
1to3 and nis an integer from2 to 3; or X together with the nitrogen
atom of the onega-am no group to whichggt is bound and with the R group
forms a non-aromatic nitrogen containing 37 nenbered heterocyclic,
nmonocycl i c or paubytityted ibs 4 i itrogen ataqm has a_ substituent
Re, where Re represent s@hytﬁ%gygé%l@&gg\ Ef/lr‘,zpr o1 y%ﬁﬁgﬂ?c?f(ﬁ lnsaglor C1- 4
acyl, substi'tut@&ge ?dﬁbﬁﬁélﬁﬂﬁfﬂwedﬁnpﬁwnbﬂmclﬂﬁptb@ayjka@ﬁlgwup; R and R2 are
i ndependent | y Iyepegedts; | i near or branched Cl1-C6 al kyl, optionally
i nterrupted by (AN 0 %E:MS atom a C3-C7 cycloal kyl, C3-C6 al kenyl,
C3- C6- al kynyl , “§FAr-deanchel Gi-Ry plkylemyel Oo Ly alRanyleheatiy; alhHite, ShticRland R2
together wth tshisstibtat ppngt j ar d, forma 3-7 nenbered
nitrogen heterocyclic _r?nnggg\tfmf %Eﬁ%&g%(yﬂ%%?‘big?“? ‘%’T’.]éeﬁ?’%&nieﬁfeae%ﬁ ngl e
bond, CH2, O % §°0a ligeqreorgrranghedaS:-Ge hlkpbdr abORS sraupd R eRBIEEEN & an
integer from Oabsved; or, R being as defined above, R2 represents a group
of formula (ill g NRa NHR b wherein R is hydrogen and Rb is hydrogen,
hydroxy, Cl- C425-3)rEs{CHan, sioaR, opgensilp swistuedny RiCGURG oRZON?ﬂﬁ geoq,gms

05 of RQ and

i ndependent | y, défdd agan, wﬁ‘ereiﬁ%ﬁlaﬁlélcy%%% Ug\ﬁlﬁ@%lﬂﬁ()ﬂléga nggoég%@tegpbﬁpma 5-7

Rb7 toget her V\%ih th(g ni trp?en at ons
menber ed het er 582 BRL RS fRyintegsrBem @ to 8; or Bfius €O, &0 ér CONHN#ORLS RYhi di ne or
Pyrimi di ne ri nigtegon frdin 3 RAOYis5Q ilelAt A&k 25 g0t @ di hydropyrrole residue;

or X together with the nitrogen atom of the omega-amino group to which it is

bound and with the R, group forms a non-aromatic nitrogen containing 3.7
membered heterocyclic, monocyclic or polycyclic ring wherein the nitrogen atom
has a substituent Rc, where Rc represents hydrogep, C;-C, alkyl, Cy-C4
hydroxylalkyl, C}-C, acyl, substituted or non-substituted phenyl, diphenylmethyl;
Ry and R; are independently hydrogen, linear or brinched C;-C; alkyl, optionally
interrupted by an O or S atom, a C;-C; cyeloalkyl, C;-C alkenyl, C;-Cg-alkynyl,
aryl-C-C;-alkyl, hydroxy-C;-Cs-alkyl group;
or Ry and R; together with the N atom to which they are bound, form a 3-7
membered nitrogen heterocyclic ting of formula (11)
. /(CHZ)P\
Y
Im

wherein Y represents a single bond, CH,, 0, S, or a N-Rc group as defined sbove
and p represents an integer from 0 to 3;

or, R, being as defined above, R, represents a group of formula (T1D):
=
— (D)
NHR

wherein R, is hydrogen and Ry is hydrogen, hydroxy, C)-Cy4-alkyl or an NR4R.
group wherein Ry and R,, are each independently, hydrogen, C 1-C4-alkyl or phenyl:



for use as inhibitors of the C5a-induced chenotaxis of polynorphonucl eate

| eukocytes and Dionocytes. 3. Conpounds according to claiml, wherein. Ar
is chosen from a) an Art nono- or poly-substituted aryl group of (f)
Z-aryl -propiortlc acids selected from al ni noprofen, benoxaprofith,AUG 2005
car profen, fenbufen, fenoprofen, flurbiprofen, ibuprofen, indoprofen,

ket opr of en, | oxoprofen, R-naproxen, pirprofen and its dehydro and di hydro
derivatives, pranoprofen, surprofen, tiaprofenic acid, zaltoprofen; b) an
aryl - hydroxynet hyl -aryl group of fornmula (l1Va), both as diastereojsoneric
m xture and as single S and/or R diastereoisoners Are -Ar/ (1Va)
wherein, when Are is phenyl Art is selected fromthe group consisting of
phenyl and Ib ien-2-yl while when Ar, 49s phenyl, Are is selected fromthe
group consi sti ngl_ of phenyl, 4-thienyl, pyridyl; C an aryl of fornmula
(FVb): P- Ar b (IWHB b»vtﬁéfﬂfaﬂrnvith-thqstﬁhbgen&tcpﬁlﬁﬂﬁhid@tﬂé}r&rgggmqofoﬁhiﬁgzti t ut ed
by hydroxy, nergapbeed g&érggyclﬁl%%Xéo xt g\% al |l cylthio, chlorine, fTlorine,
trifluoromethyl, nitro, ammno, CE2 CIrRCYF £ HFdoptth enbemesnes pixsding ot ed; and
Sp i s hydr ogen;PWﬁ‘Wg;or branched CI-CS al kyl, C2-C5- al kenyl or C2-C5-
al kyztyl resi dugihoRs + i ed b | - C3- al koxycar bonyl
substituted or non-s%rggﬁ_'%}%ﬁéggghle%%?'g?%gﬁ%ﬁmeﬂ- pyridyl, quinolin-2-yl;
a C3- Cs- cycl oalfyMse 25 riphihitors ft ther Qb thdadedr yemooxtsbORB IphoRicleate

t et r ahydr ot hi Oﬂmﬁﬁé&‘tes%dfhoﬁ&’c}& ue of formula-(Nc) A - CI%%A q - (rvc) 15
AUG 2005 50 V\,h%rei n Ais a CI-C5-diallylamno group, a Cl-CB-(al canoyl,
cycl oal canoyl, °* ar y@%‘k‘éﬁéi/!c):m@hg@sehirﬂ(j/,l»ﬂ{&drgpAg{sQH&en B8k, exanpl e

di met hyl ar ni noga) digt Jy 8600 t =N et hyl - am no, acetyl - N-net hyl - am no,
pi val oyl - N- et h)\bltlaléc%;g %;Iﬁ%ﬂon_i%{ P gﬁeﬂﬂé‘éﬁigmr BTGB oF (Hetrivet-prepionicocidsl e ring
optionally om alminoprofen, benoxaprofen, carprofen, fenbufen, fenoprofen,

flurbiprofen,  ibuprofen, indoprofen, ketoprofen, loxoprofen, R-naproxen,

pirprofen and its dehydro and dihydro derivatives, pranoprofen, surprofen
tiaprofenic acid, zaltoprofen;
b) an  aryl-hydroxymethyl-aryl group of formula (IVa), both as
djastereojsomeric mixture and ag single §' and/or R’ diastereoisomers
OH
(IVa)

Arz A
wherein, when Ar, is phenyl Ary is selected from the group consisting of phenyl
and thien-2-yl while when Ar, is phenyl, Ar, is selected from the
of phenyl, 4-thienyl, pyridyl;
¢) an aryl of formula (IVb):

group consistirig

®-Ar, @Vb)

wherein

Aty is a phenyl mono- and poly-substituted by hydroxy, mercapto, C,-C;-

alcoxy, C1-Cs-alkylthio, chlorine, fluorine, trifluoromethyl, nitro, amino G,-Cy-

acylamino optionally substituted; and @ js hydrogen; a linear or branched C,-C;s

alkyl, C;-Cs- alkenyl or C2-Cs- alkynyl residue optionally substituted by C;-C;-

alkoxycarbonyl, substituted or nop-substituted phenyl, 2-, 3- or 4-pyridyl
)

quinolin-2-yl; a C5-Cs-cycloalkyl; 2-furyl; 3-tetrahydrofuryl; 2-thiophenyl; 2-
tetrahydrothiopheny] or a residue of formula (IVc)

A~ (CHq - (Ive)



contai ning one or two doubl e bonds and optionally another heteroatom
separated by at least 2 carbon atons fromthe N atom so as to form for
exanple, a I-pyrrolidino, 2,5-dihydro-pyrrol-Il-yl, 1-pyrrol, 1-piperidino,
1- pi perazi no- 4-non-substituted or 4-substituted (methyl, ethyl,19 AUG 2005
2- bydroxyet hyl, benzyl, benzyhydril or phenyl), 4-nozpholino,

4- 3, 5-di net hyl - nor phol i no, 4- thionorpholino group; or alternatively, a
residue of forrmula (Jvd) 1V (Nd) Rg wherein Rg is hydrogen, C -C3-al kyl or
the residue of a Cl-C3-alcanoie acid; q is zero or the integer 1, d) a
2- (phenyl am no) - phenyl of forrmula (1V e): H N (W) wherein the
substituents Pt and Px indicate that t two phenyl groups bear, each

i ndependently, notto-, or poly-substitutions with G -C4-al kyl, C-C3-

al coxy groups, chlagrine,, fluarine.and/ or trifluoronmethyl. 4. Conpounds
according to any @?{E%:elﬂgl § iﬁ'ﬁé{m Rpiee Erup, sCichofslsandyl, oepcloalcanoyl,

4-i sobutyl phenyl , afd{l@noy)-tyIOsalkylabnfhe ybup. 3- Bl2eN nyl. .

3- benzoyl - phenyl , d?é’th#gceté'l rﬂq%és)a& then%fi '?]pél e di ag F}eﬁ?ﬁegi s%%}hé’lﬂmq. (S)
and the di astereoi SOMerie” iNbcthp-aning agetpiMsnahyl@hiijo, pipiraidyl-N-

3- CH3- CH( OH) - phenythyl-&min&GHpitrogd Edmfaiihs S0y =L i - CH(.OH) - phepyl ,
3-(pyri d-3-y1)-o4§cg;gi-.glge?r%|, 5 15 AUG 500555‘?&%%&;?‘%@&-"?% éﬁg QPtg“EaH%

t hi enoyl - phenyl , 3>t %1 i Wy PL 5@ rAubleo bends opasl aptiimelly | another heteroatom

m et oxy- 2- napht hybepatBtelieliyz atyleast 20685 X Mol S} ' - '

5- benzoyl - 2- hydr Oé%h%genyk. 5. .Coln?’t’oou_ngs accor |ﬁgat%1, 5%9.&:5? fam, ifae 1 to
3, wherein Ar is phenyt 31 PEEpEing f kdibydropygebliyl, seppwiet-piperidine, 1-

i soprop-| - en- | - y| pipérezipy-dayh-subestited 2ore N sbsshfuted @&ah1,3:a1; 2.

L-phenyl et hyl en- Jgegby) ?‘a‘ggﬁ_y%} ben%l 6. Conpounds é’(;%%’fl’d?r%d??eé}i‘yéi m 3,
wherein the Ar group 8" RRADYD s 4-mogholing, 3,6 @imethyl-morpholino, 4-

4- (pyrrolidin-| - ythipmegiholiho gem pt altematively, a residue of f |
3-chl oro-4-(pyrrolidin-1-yl)-nethyl-phenyl, 3- e of formula (TVd)

chl oro-4- (2, 5-di hydro-1|-H pyfreh-1-yl)-net hyl - pheniyl, 3
chl or o- 4- (t hi onor phol i n- |
= /
N N avd
Rg

wherein Rg is hydrogen, Cy-Cs-alkyl or the residue of a C,-Cs-alcanoic acid;
q is zero or the integer 1,

d) a 2-(phenylamino)-phenyl of formula IVe):

{
N
7 o
P P,

wherein the substituents Py and P; indicate that the two phenyl groups bear,
each independently, mono- or poly-substitutions with Cy-Cy4-alkyl, C;-C;-

alcoxy groups, chlorine, fluorine and/or trifluoromethyl.

4. Compounds according to any of claims 1 to 3 , whérein Ar is chosen from:

4-isobutylphenyl, 4-(2-methyl)allyl-phenyl, 3-phenoxyphenyl, 3

-benzoyl-phenyl, 3-
acetyl-phenyl, the single diasteresisomers R),

. (S) and the diastereojsomeric
mixture (R,8) of 3-C5H5-CH(OH)~phenyI, 3-CH;-CH(OH)-phenyl, 5-CsH;s-
CH(OH)-thienyl, 4-thienyl-CH(OH)-phcnyl, 3-(pyrid-3-yl)-CH(OIrD-phenyl, 5-



yl ) phenyl, 3-chl oro-4-(piperidin-1-yl)-phenyl,

((N-ethyl-N-quinolin-2-y1- methylam no)-nethyl)phenyl,

chl oro- 4- (nor phol i n-4-y1)-phenyl. 7. Conpounds according to claim 3,

erein the Ar group of fornula We is selected from J5 AUG 2005

(2, 6-di chl oro-pb. enyl -aniin, o)-phenyl,

(2, 6-di chl oro- phenyl -am no) - 5-chl oro- phenyl,

2- (2, 6-di chl or o- 3- net hyl - phenyl - am no) - phenyl, 2-(3-ttifluoronethyl -

phenyl - am no) - phenyl . S. Conpounds according to any of clainms 1 to 7,

wherein: R is hydrogen, X is: - a linear aikylene optionally substituted

at Cl by a -COZR3 group as defined abo e - a | i near al kyl ene optionally

substituted at C, by a -CONHR4 group wherein R4 is OH - 2-butynyl ene,

ci s-2-but enyl en o ell | ene; - .3-o0xa-pentyl ene, 3-thio-pentyl ene,
Q’en&k?@?eﬁ? 1%?@‘?&"3’?' L 3'“685!’?%'? ol Ynlygredteiheoyh 6nd n

3- oxa- hexyl ene, 3-t :

are each i ndepeﬁ&@wfzynaahthmﬁfbgmbyu-ﬁ&mx&:ﬁh_enﬁ and 54;%%@;%@2@%
wherein n is an5!nte@&ﬁ%(jué\m2 to 3 and 3 is a nethyl, 1nh abdsolute
configuration R 18;8 S: SHesty anyer skaims g o fehegFinhAL feplingdt Bm of
the omega- ani noswstiutsd byor greupaselicted TOIM isdppdp- Rl 3 iSoped l-egth?- ALi ¢ i ng
sel ected from 1-55?_?_ ll-éﬂgﬁelrth in-4 yl and 1,5- tr'(r)ygz;%&#;ﬁﬂ ) %é)%ﬁ@iunds
according to anl;/ of “Cl Yty ‘éjyrvvﬁfﬁ\zg‘i)’}?WLRz represents an NHz group,
di met hyl ami no, @i et ISongvinde, acirdifg RS QRYA 3Ny ein I i di Byl - _por phol yl ,
4-thionDrphonI“ﬁ£td'§ ‘and R2 toget her forh1dnﬁgs%ggghgfgéﬂgﬁ¢Hpﬂg?
am noguani di ne, y(fr(%(?guani di ne, 2-am no-3,4,5, 6-tetrahydropyriinidyl, 2-
ani no- 3, 5- di hy -@¥yimiidiad of)nethHOheANTH0sHIGHS- ]mg'-;lp_ G ) lains Ito
9, selected frogﬁom_g_ w25 (4~ L% obuHI ))phenﬁ?l?l\é( gyi)omélﬂ}/l p(fxfenyci, 3l
- di et hyl . ani nopr opy] 'Sr I Otielr RIETO™ -yl 'mEt_h)’l'Pheﬂyl, 3 chloro-4~(thismorpholin-
(R) - 2- [ (4- i sobut-ylpheindny | 3-etibrod-@ipeakinyi-Aphaipyt Y )R89 ROAE RS 21

methylamino)-methyl)pheny), 3-chloro-4~(morpholin-4-yl)-phenyl.

7. Compounds according to claim 3, wherein the Ar group of formula IVe is

selected from: '

4-
4-
3.
wh
9.
2.

2-(2,6—dich10ro-pheny1-amino)-phenyl, 2-(2,6-dichloro-phenyl-amino)-5-chloro-

phenyl, 2-(2,6-dichloro-3-methyl-phenyl-anﬁno)-phenyl, 2-(3-trifluoromethyl-

phenyl-amino)-phenyl.

8. Compounds according to any of claims 1 to 7, wherein:

R is hydrogen,

Xis:

- 2 linear alkylene optionally substituted at C; by a -CO,R; group as defined |
above; |

-  a linear alkylene optionally substituted at C, by a -CONHR4 group wherein R4
is OH:

- 2-butynylene, cis-2-butenylene, trans-z-biltenylene;

-~ 3-oxa-pentylene, 3-thio-pentylene, 3-oxa-hexylene, 3-thio-hexylene;

~  (CH3)n-CO-NH-(CHy),-wherein m and n are each independently an integer
from 2 to 3;

- (CHR’)-CONH-(CH;),, wherein n is an integer from 2 to 3 and R” js a methyl,
in absolute configuration R or S ;



hydr ochl ori de; (R -2-[(4-1sobutyl)phenyl]

N- ( 3- N- nor phol i nyl propyl ) propi onautide; (R)-2-[(4-isobutyl)phenyl]

N- (2- di net hyl am noet hyl ) propi onami de; (R)-2-[(4isobutyl)pl tenyl%

propi onyl ] -N-[ 2- (4-net hyl - pi perazin-1 yl) ethyl]propi onam de;15 AUG 2005
(R) - N (exo-8-net hyl -8-aza-bicyclo[3,2,1 ] oct-3-yl)-2-[(4-isobutyl phenyl) -
propi onam de; (R)-2-[(4isobutyl )phenyl ]-N-(3

- N-t hi onor phol i nyl propyl ) propi onaunide; (R)-2-[(4-iso

©

2-
butyl ) phenyl ] -N-[ 4- (N - net hyl ) pi peri di nyl ] propi onam de hydrochl ori de;
(R, (S")-2-[(4-isobutyl)phenyl]-N(1-carboxy-2-dinmethylantinoethyl)-

propi onam de; (R), (S )-2-[(4- |sobutyl)phenyl] N-[ (1- car boxy- 4-pi peri di n-1
-yl )butyl] propionamde; (R),

(S')-2-[(4-isobut phe 1-car box - 4- am nobut yl ) pr opi onam . de;

(R) - 2-(4- |sobuty y%é‘ﬁﬁﬁ%ﬁp‘{l élauhﬁétonyp Hienera¢gayanine gionp,C ik BYinE N%elﬁyl) ]

pr opi onani de hydr eﬁ!ithﬁ{nlgdﬁtlogmﬁﬁm ﬁn%i l%lpé(t% ﬁgﬁ?fé&t}@f&gggdfg?ﬁﬁd 1,5-

-di net hyl am noproBX ﬁl onam d , )
- ((x-net hy] ) benzy lf%h%f’ N-(3 di net hyl am nopropyl ) - propi onam de; 15 AUG

2005 53 (R)-2-[4 3- h I de;
(R)-2- 13 (pent -5 LF?‘S*S%"”E%W*’% SR Ao Pem S ,5%?%3&%? )

(R) -2-[ (4-1sobliya Epti@nyd "EP" é@mguaﬂmﬂwﬂmnoszﬂzs)opfo@pnam ldﬁ eridin

(R -2-[(4- |sobuﬁ¢cfﬁ@ﬂggiﬂ, gh,ﬁ,g%r By Hggﬁéu " ﬁﬁ%d%‘g’bglo‘%’b ‘ﬁp‘i(’) |onam de

(R -2-[(4-isobu
(R -2[ (4- |sobut“§’¥ Gips, - ND[@J‘(Y agidiney - 2-3minoka AcH, §-feerhh kRYol B opbonam de;

(R)-2- [ (4-1 sobuinylo) Rhamyio: ﬁhﬁ%]@?t hyl - N-( 2 hydr oxyet hyI ) am noét hoxy]
pr opi onami de;
(R), (S ) - 2- [ (410 anTomposiesrgoming e anma"rcbmyltsaamelaaﬂ%hﬂl ] pr opi onami de.
1., (R0 2 (4| @MD-i(habvohpndiyl o TR AT oS RBMRIRP' O"am de
(R)-2-[(4-1sobutyl)pheny1]-N-(4-d1methylammobutyl)—propxonamlde
hydrochloride;
(R)-2-[(4-isobutyl)phenyl] -N- (3-N-morphohnylpropyl)propmnaunde
®)- 2-[(4-1sobutyl)phenyl] -N-(2- dlmethylammoeﬂlyl)pmpwnanude
®)-2- [(4—1sobutyl)phEnyl)—proplonyl]—N-[2 -(4-methyl-piperazin-1-
yDethyl]propionamide;
(R)-N-(exo-8-methyl- -8-aza-bicyclo[3,2,1]oct-3-yl)-2- ~[(4-isobutylphenyl)-
propionamide;
(R)-2-[(4-150butyl)phenyl]-N—(3 N-thJomo:pholmylpropyl)propzonarmde
(R)-2-[(4-isobutylyphenyl]-N-[4-(N -methyl)piperidiny]]propionamide
hydrochloride;
(R),(S’)-2-[(4—isobutyl)phenyl]—N—(l-carboxy-2—dimethylaminoethyl)-
propionamide;
(R),(S’)-2-[(4-isobuty1)pheny1]—N-[(1-carboxy-4-pipem'din-1-yl)buty1]
propionamide;
R),(S ')-2—[(4-isubuty1)phcnyl]—N—( 1 ~carboxy—4-aminobutyl)propionamlde
(R)-2-(4-isobutyl)phenyl-N-[2 (d1methylammoethyl)am1nocarbonylmethyl)]
propionamide hydrochloride;
2-(2,6- dlch]orophenylammo)-phenyl-N-(B dxmethylarmnopmpyl)proplonanude
R),R’,5’)-3-[3- (a-methy])benzy]]phenyl -N-(3- ~dimethylaminopropyl)-
propionamide;



12. {R)2-(4-isobutyl phenyl)-N 3-(1-piperidinyl propyl)propi onam de
hydr ochl ori de 13. Conpounds according to any of clains | to 9 wherein RLl

and RZ are groups different from hydrogen. 14, Conpounds accouF% [@lﬁt 9005
claim13, wherein Xis a linear C2-C4 al kyl ene. 15. Process for
preparation of (R)-2-aryl propionam de conpounds of formula (1) according
toclaiml CH. RO wherein Ar, X, R Rl and Rz have the neani ngs as
defined in claim1, conprising reaction of an activated form of an
R-2-aryl propionic acid of formula (V) with an amne of formula (VI) 03 O
Ar'(R-y R2 AT R HNX wherein AT is a residue activating the carboxy

group of the R-2-arylpropionic acid; wsth the proviso that Ar is not
substituted by a d. ihydropyrrol e residue. 15 AUG 2005 54 16. Conpounds

according to cl grym-f3- Al npoeunds according to
claim2, for usg{)l nﬂ(t ﬁgﬁforpgfzﬁneﬁﬂ Wg@ %@gﬁr&ﬁ%oprop &FB ‘Sj'énd penphi goi d,
rheumat oi d ar t h¥Bh3-8- (PPMt%E@HWU-H#(Bdmnethylahinapmylgjrypmmhag ogi es including
ibroais. cyati DricREbaDERRIL R O el YR PHORAT Y i seace and
gl oner ul onephr i &)<- [(‘!L@Ob@ﬁ]mmgﬂﬁbh[&hmrdxmgxmmygﬁxapmpzolj@{m@g in the
prevention and (tRI)_Q K‘-E%I{@l%henﬁfﬁ[@ Pg%‘ajzﬁﬁy‘bp?é’pyﬁ%&o%d%”d reper f usi on.
R)-2- [(4-1sobutyl)phcnyl]-N-[3-(2-am1no-2-1m1dazolme) propyl]propxonainide;_
(R)‘z‘[(4‘i50b“tyl)13henyl]'N—[N—methyl-N-(Z-hydroxyethyl)aminoethoxy]
propionamide;

R).(S ’)—2—[(4-iscbuty1)phenyl]~N—[1-carboxy—S -aminopentyl{]propionamide.

11. (R)2-(4-isobutylphenyl)-N—(3-dimethylamhopropyl)pmpionamide
hydrochloride -

12, (R)Z-(4-isobutylphenyl)-N-B-(1-piperidjnylpmpyl)pr_opionamide
hydrochloride

13.  Compounds according to any of claims 1 to 9 wherein Ry and R; are groups
different from hydrogen.

14, Compounds according to claim 13, wherein X is a linear C,-Cy alkylene.

15.  Process for the preparation of (R)-2-aryl propionamide compounds of
formula (I) according to claim 1

CH, R
1
N—x—nf

A (R \
) I R o)
wherein Ar, X, R, R, and R; have the meanings as defined jn claim 1,
comprising reaction of an activated form of an R-2-arylpropionic acid of formula
(V) with an amine of formula (VI)

CH,

Ar AT R R,
) H‘N‘X_"\{ v

wherein AT is a residue activating the carboxy group of the R-2-arylpropionic acid:
with the proviso that Ar is not substituted by & dihydropyrrole residue.

8]



19. tbnpounds according to clainms 13 and 14, for use as inhibitors of both

the Cba-induced chenotaxis of polynorphonucl eate | eukocytes and nonocytes,
and the interleukin 8-induced chenotaxis of pol ynorphonucl eate Ieukocgtes.
20. Pharmaceutical conpositions containing a conpound accordi ng & dUanaplof

claine | to 14, in adnm xture with a suitable carrier thereof.

54

16.  Compounds according to claim 1, for use as medicaments.

17.  Compounds according to claim 2, for use in the treatment of psoriasis,
pemphigus and pemphigoid, theumatoid arthritis, intestinal chronic inflammatory
patologies including ulcerative colitis, acute respiratory distress syndrome,
ic.iiopathic fibrosis, cystic fibrosis, chromic obstructive pulmonary disease and
glomerulonephritis. ' |

18.  Compounds sccording to claim 2 for use in the prevention and the treatment
of injury caused by ischemia and reperfusion. |

15.  Compounds according to claims 13 and 14, for use as inhibitors of both the
C5a-induced chemotaxis of polymorphonucleate leukocytes and monocytes, and
the interlenkin 8-induced chemotaxis of polymorphonucleate leukocytes.

20.  Pharmaceutical compositions containing a compound according to any of

claims 1 to 14, in admixture with a suitable carrier thereof,



