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30 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).
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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
25  proposed for the treatment of neurological diseases such as Alzheimer’s disease (McGeer
& McGeer P.L., Drugs, 55, 738, 1998).
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30 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
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compounds of formula | that retain the desired biological activity.
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pol ycy ahlhibiters nglhhﬁeiﬁmndenﬂwlymmrpquwlaatedﬂukwyteachmmtaxrs uent Rc, where Rc

Gubst: tut e I R et ph Baroisan® OTeBkE A A8 dioRtterin
i ndgpendent téy%rbpadﬁ.ﬁgﬁes Aridne@n- (%u%aaghﬁ?o&naﬁud@sl Kjélsful omrl 9&@%%&0

interrupte an Oor S atom a C3-C~‘'cycloal kyl, C3-C6 al kenyl,
C3- C~- deukpayte acfa\rayllon@%dl@deHyB hydr oxy- CZ- C3- al kyI group; or R~ and Rz

h he N h b f .
contai ni ng. 305 g Pl R G he Sord Bormnt PP mioR o R P oty v
(1) 15ingharceitiin R DRBYIQSEpNrididy| fpréjdbsanbiacsausddZmarided Bss 6F pdehtyRa @roup as

defi ned above and 5) represents an mtggl\elr fromO to 3; or, R 'being as

def i nedogasiiyaic quder, @pt@s@n@@watogm@bﬁ PMINmeptephal qhemo;axn&wd@md by Dp8uwher ei n
~ |
Do e SRR e 0l RSO oy rnTA B NE 2 BRI P

phenyl ;potent inhibitors of chemotaxis of human PMN leukocytes and monocytes mduced 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
25 activity induced by C5a and other chemotactic proteins whose biological activity is
associated with activation of a 7-membered-domain receptor (7-TD) homologous to the
receptor of C5a (for example, the C3a receptor and the CXCR2 receptor; Neote K. et al.,
Cell, 72, 415, 1993; Tom_etta M.A.,J. Immunol., 158, 5277, 1997).
Brief description of the invention
30 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



or Ra and Rb, together with the nitrogen atons to which they are bound,
forma 5-7 nenbered heterocyclic ring, nonocyclic or fused with a benzene,

pyri di ne wa opydss dine rng; with the proviso that when Arpégrpodndidphenyl
residue and X is an ethylene or propylene 25 residue, R~ and Rz are not

ethyl; with the further proviso that, when Ar is a 4-(2-fluoro)di phenyl
residue, and X is butylene substitut &d by a CO2H group, Ra and Rb are not
hydrogen; and with the further proviso that, when Ar is phenyl and X is
but yl efiemegal’ ianbk MRyl dopixi hefers to WO 0Rthékt ic8ddd afnPEihttEip0R41 the Nlatammeofnot a

N (2- net hoxy, phenyl ) piperazine. ] ddi tion,, the present invention further
provi dE¥ 3Rfle AP eheuR A tﬁ\fﬁﬁoghﬂsara\dmr el g1 5hecpbl%_r§m&. N Ar
(R R (o cidrottIR" Stivafibn iBRIEE Y £58 HMDSY 'oﬁﬂ&%eﬁfotd&ﬂ@‘pﬁ%ﬁfs'@v%&d aryl
group; R represents hydrogen, C, -Ca alkyl,” Cz-C4 alkenyl, CZ-C4 al kynyl,

opt i onbldlggicalstivityuiseebspyiatad @APRMhe et vgjonbieT-tiansnk3nbrene demains (MIdMNogen or
a linear or branched C ~ .-Cx.alkyl grou r .a lLinear.or branched - C~

21 kbny FeegParp PRERROis echiod redkpiol Bty B aiedaid®t s ARG VE e he oo -

al kenyigiisitiofdf e chkiptictie BQivaddh bpﬁ@kénxrpﬁumwyte@ﬁo@xesgma%eﬁn@up or by
a CONHR4 group wherein R4 represents hydrogen, |inear "or branched Cz-C6

al kyl &tymphocors Tyinslyped B3 theeiftagfianeComed the cembplementandChy fhe: Bagra@edt)of,  gr oup,
option substituted. R3 or CONHRg group, as 15 defined above,
wher ei ﬁ!“@;‘o@egﬁélgtf§té%%al§¥°tgv& ur atom mis zero or an integer from2 to 3

and n Detdiled dése@ptiod 6PMednteéntidn or B is a CO SO or CONH group, mis an
integer from1l1l to 3 and nis an integer from2 to 3; or X together with the

ni 19 ogdie delawing pareraphs grevids dfinitionsplitaytsignditg chenieal panieties dhat maken t he R-

90 monaBy BF; SRl MRl O0NCRAt U Y, FiehdBFBPARAy MR ERRGY L ©
subst i thremghoe thendpecHickion end ekhans anleydamw garerwist ekdreadl K gét, olf, deGitition

hydr oxyl al kyl , C~- cyl, substituted or nonsubstituted phenyl,
di phen?F%‘i‘%ﬁlb,mﬁe?gﬁ%"{Q“are i ndependent |y hydrogen, |inear or branched

Ca. o akim UUCRB e hHSTAR LAY BouBRLR R prRrEHET @ O lifon ST Y
gr bbip; TheseRermnakeRRemplifitciey gmiuph sudhens Methyipethel, wiireylt eepropylendatynd, form

a 3-7 ne eEed Ib nilltrg%%l.heterocyclic ring. of formula (I1) WO 0210G&8377
10 i ( Byl terbptyf,yan 2/ 0197~ wherein Y represents a single bond,

fC'r_%’m gf‘@l’?’)?éfe% toFARCurBhkRe B roffalit REBoARME GrAP o PR &S BN ESAHLED aloRiseger
having a single ring (e.g. phenyl) or multiple condensed rings (e.g. naphthyl). Preferred
aryl include phenyl, biphenyl, naphthyl, phenantreny! and the like.

20 “Alkenyl” 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=CH3), n-2-propenyl (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.

25  “Substituted or non-suﬁstituted”: 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,-Ce~alkyl”, “C,-Cg-alkyl aryl”, “C,-Cg-alkyl heteroaryl”, “Cz-C6-alkenyl”,
primary, secondary or tertiary amino groups or quarternary ammonium moieties, “acyl”,

30 *“acyloxy”, “acylamino”, “aminocarbonyl”, “alkoxycarbonyl”, “aryl”, “heteroaryl”,

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



or, R~ being as defined above, Rz represents a group of forrmula (I11}: -~a
(Ir1r) 5 ~b wherein Ra is hydrogen and Rb is hydrogen, hydroxy, C, -C4-al kyl
or an NR ( wherein Rd and Re, are each independent en,

G - C4-al ky Og&%yﬁ%nyl; or R~ and Rb, together with the nl%?ggg%ﬂgﬁgns to
whi ch they are bound, forma 5-7 nenbered heterocyclic ring, nonocyclic or
fused with a benzene, pyridine or pyfinmdine 10 ring; for use as inhibitors
of the CSa-induced chenotaxis of pol ynmorphonucl eate | eukocytes and

nonocy t§galorEByINBeHE i1ka! Witha€ arpirahéworkadftthisdhvérionC &N osibdeuabn’f & mul a
(I') are also wthin the scope of the resent i nvention. 15 Exanpl es of aryl
gr oups MsaBt terakge spHBise ﬁitlsaélon&)vhaw Arire SUbBtityenty uadasee ringielosuraripl  gr oup,
or the n y r in
cur r onP R aieE AR B ACRRENG Subltie BHORERBE P TRIAR o A8 an i e,
- fenopr tdcedns, Eyclit hnpydeidesor tyalguliaines) but ﬂd@ﬁé@il@,l’thlokéﬁtﬂprah’hﬁﬂs férmedpyof en,
“naproxen, pirprofen and its dehydro and 20 di hydro derivatives,

pr an opmﬂéfpsuwpb%ﬁaw mtainaféfoestrt@m R prptecsiye BE%‘Pof en; b) an

aryl - hy‘ﬁh%@@\ftf&)ﬁl at taggcoéﬂ?ts fffefér ﬁuga‘?’ts (olr\é%}n A6k \6'f MR BE@W 1tdgr?t1ffe%dUCt Ion

of the phenone car ony 2-aryl-propionic aC|ds ket opro sur pr of en,
t hi apr cbmpoundscifdorminda h tiees retamghe dgssted Rjolagidalorcti(ivy., E?@anﬂ]lmfauebsamrrer and

di ast t 5 when A
Dheny! MG 000 3 b, B efor AE ot Bihed YO ITRESRHC iR of 8377
PCT/ EPQ24LRibFic ]alelda'WdHBl’cﬁl'ﬁt:?erch sﬁﬂﬁmc ‘ﬁ@l@ng Phbﬁc Q&@”)ﬂtmc REid, b gfl ected

fromthé group consisting of phenyl pyridyl, c) an aryl of
f odfiul dikg), Vbl :sakts foxmel with/otganis avids gich a&rdaeincs acidphealicl acixrtertarimakid,

ol bsti.t ut by. optional | bstitute dro rca C~- C3- al coxy,
oo " SPRE S mifiocichd DRl g i algi o710, GRGHBE 10 DRTALH Sedbgie
C, - C~- agl pahoie a@mt 'a%ﬁlﬂb |ab’1d5bl&?g'uwﬂl@@eldaﬂﬂ)hﬁla'le%e%ﬁ%ﬂg%@rd fapHthAale or
br anched C~-CS al kyl enyl or CZ-CS- al kynyl resi due by C, -C310

al koxy@éﬁuﬂféhVIaCIds@mbmqlwgﬂ'@étumm%mdsubst| tuted phenyl, 2-, 3- or 4- pyrl dyl ,

ui nol i | kyl fur 3-tetrahydrofu
g t hi op enp?/eS afseﬁ? Eéo ?181% ?%p % (V Pagszfg ed%gmc}fmf”&aﬂ‘ﬁh%/? y
(CHE) q sodl{lhiCBydM}Qfdelaﬁd AvithSor@arfic b&ses du@ﬂ detk@ntthamigie OUysine, (I:far%l(eazlrﬁianow

cycl oal canoyl 15 aryl al canoyl)-Cl - CS-al kyl am no group, f or exanpl e
di net hy ‘kf‘o di et hyl am no, nethyl-N-ethyl-am no, acetyl-N nethyl -am no,

pi val oyl - E%&esm&\%mtlg‘n &%?@%gﬁfvl%%&n%nﬁdz c E@ rdggr B hc ring

optional | y contar ni ng one t and optionalTy an additi onal
het eroat om separated by at | €kt R carbgg atoms fromthe atomof N, so as

to form for exanple, a 1-py roI| gg h§15 di hydro-pyrrol 20 1-yl, :
1-pyrrol, 1-piperidino, I'né= 4-Qon-substituted or 4- substltuted
(et hyl, ethyl, 2- hydroxyetﬁ& benzyl , MenzhydI)l or phenyl),

4- mor phol i no, 4- 3, 5di net hyl - nn(bhollno -t hi onor phol i no group; or
alternatively, a residue of formula (1Vd) NN~ (1Vd) Rg 25 wherein Rg is
hydr ogéfher¥n- c3-al kyl or the residue of a G-C3-alcanoic acid; g is zero or

o Do e B Bl o (1 ) o
R represents hydrogen, C,-C, alkyl, C;-C4 alkenyl, C,-C4 alkynyl, optionally substituted by
a COR; group, wherein R; represents hydrogen or a linear or branched C,-C; alkyl group
or a linear or branched C;-Cg alkenyl group;
X represents:

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

a (CHz)w-B-(CH,),, group, optionally substituted by a CO,R; or CONHR, group, as



wherein P~ and PZ indicate that the two phenyl groups may be substituted

i ndependent) y, with one or nore C, -C4-alkyl groups, C ~ -C3-al koxy
groups, GQhhosidass; fluorine and/or trifluoronmethyl. 5 Prefpéﬁﬁ oSAgpounds  of
the invention are conpounds wherein: R is hydrogen, X is: a [1near alkylene
optionally substituted at Ci by a -CO2R3 group as defined above; a linear
al kyl ene optionally substituted at C8 by a - CONHR4 group wherein R4 is OH;
10 2-butynyl ene, cis-2-butenyl ene, trans-2-butenyl ene; 3-oxa-pentyl ene,

3-thi Od@lﬁwd)fdb@ﬂe,,w}?er@ﬁ% RexydgRen oBsilfuir atohe i i£a8s ot ehifteger from 2 to 3
CO NH (CHz) ~-wherein mand n are each independently an |nteger from2 to 3;

(CHR ) awbi- qrapgeger (ipiZeiers; ar Bds aifk Q. SCefdf ONFogroup,ire iamintpert frp@ ldonet hyl
in abs@'aﬂ&ﬁ&?ﬂdtéﬁéﬁr&n@t J3.0r S 15 or X toget her with the N atom of the
onmega- am no grou orns a ritrogen containing cycloaliphatic ring,

. prefer abb(ytogethe:t \hyh ipd pierogeli atodr off theonikgd-atnimpgroup 1y whid @fiebsrd amdnpounds
are_al so those wherein NR~ RZ represents an NHZ grou di net hyl am_no,

di e? hy Mathi the Ri P& FrB1syA BRR-AROMALC HItEREER SPRRININg] ﬂoWﬁH’BP‘S‘PFi helgreysHor phol vl
or Ri I 20

yclrox} B LS CAr R PRRER O ETE 3 Mo op A s JBACRRE e v

2- am neoepBesbntdi Hyyldogen ﬁhdazsdkyll, Cﬁ%ahyﬁre&ylaikylpa}ltﬁicad}ar supstituedeor ach-ar yl

groups ri 4-i sobut nyl, 4-cycl ohexyl net hyl phenyl ,

4-(2- @W‘)ﬁf‘;ﬁ}ﬂ 5’2‘37 1Yr‘?g’l"}'zvnoxyphe_nyI , 3-benzoyl - phenyl,

3-acet W, - pEmY! aret i’rﬁie?éd&h@)&q{g@%gf%,e@ih%ﬁnﬁf $rifhed %,—@Fdallhh,e optionally
di ast er €oi someri c m xt ure ) Of 3- CoH5- CH( OH) - pheny

, P ,
3- OMG- GHEBHephp Ay IO o008 as}m,caﬁ%celelmbalkylh(fer@lalkeﬁyt 6Byl B, Gy - Bheny | |

3- (pyr %, %& ph S5benzoyl -t hi en-2-yl, 4 thienoyl-phenyl,

3- ni cot+ r?ﬁ?%{ HE %Dg Fﬁ‘é’gﬁé’ D phenyl , 6- met oxy2- napht hyl ,

5- benz@yR; andR§tdpéMreP @R Ythe N%’or@t@ﬁﬁ?eﬂ%eyzaréﬁgu&?( Yordhg ﬁi)ﬁlogen c&@mﬁa{ u18377

PCT/ EPU2/ 0197~ 13 Particul arl gfpre erred aryl groups of formula \% b) are
o

phenyl 3gt cambezd halssacyelic Bag o nnub&ﬂbop 1-en-1-yl, isopropyl,
pent-2-en-3-yl; pent-3-yl; 1- phe?y ) thylen-1-yl; a nethylbenzyl.
Particularly preferred aryls_ a (lvce) are

4- (pyrrolidin-1-yl)-nethyl-phegyl, 1))

3-chl oro- 4- (pyrrolidin 1-yl)-me phenyl,

| or 5 di h dro 1- -yl) | - pheny

chﬁ Z‘Cfeﬂrhl ottt Frar?%?/b%{aé% %) 34 @ﬁgﬁrﬂ% 48TORR ﬁ%ﬂ?@l‘i“‘ﬁi aboye pndh Reny| |
4- ((N%;Jwéenr&aﬁ%tegéﬂfrbr@o%3net hyl ani no) - met hyl ) phenyl ,
3-chl or 0- 4- (nor phofi n-4-yl) phenyl. Particularly preferred aryls of formul a
(1 Ve) ar,R Deiig B-dtfived aravepRerptesents agloup©f fdverwyd (I11):
2- (2, 6-di chl oro- phenyl -am no) - S- ¢ghyl or o- phenyl ;
2- (2, 6-di chl or o- 3- net hyl - phenyl ~aim@no) - phenyl 1L
2-(3-trifluoronethyl - phenyl-anﬁno)-phenyl Pa E?cularly preferred conpounds
of the invention are: NHR,
(R -2-[(4-isobutyl)phenyl]-N(3-di rret hyl am nopr opyl ) pr opi onam de;
f] R) - 2- Ral(lﬂraxrg dhug Wy)dmgeanh4kk dﬂlgyttm@etrhl SHyaroix0 QG alkeyd r drpar0 NRR @roup

y ochl ori i soputy
- {)3 Rr*wrﬁﬂbﬁesrr'i% BFOTAF r’ymmﬁﬁ%wm@m&@c{ -elky} argthgayh ) phenyl |

N-(2- thw r Gl
R) - 2- [%FI Asﬁgbﬁgnyfla)%r@)ﬁl%w@ glreolg?o yl ?oms t‘z’ thh h are P%uenrdézf?rrrln f yl )et hyl ] p
opi onaminttered Rterse yaicaings; mmnhyﬂ'ollﬂ-oa{fasekilwmhdbﬁeﬂzeﬁp,lpyrrdme or pyrimidine
oct-3-yl)-2-[(4-isobutyl phenyl)-propi onam de;
R) - 2- %
R) -
d

tj sobutyl ) phenyl]-N(3-N-thionorpholinyl propyl) propi onam de; 20
2- | & Qoskiivd iHab Q/meh 4. t i
Rz ﬁflgﬂhdgp (IR% Ha _ 2L?(N3f[al Sgl h%gfr)rgydneanegmex i§lah ety R QREsYI R
1- éar bassydue, Bi At yaramoh@téylhyl ) - pr opi onami de;

. E)rRz)pl( (? r‘{) }%Ztéé(fér(}is? ?)%)cugltl%/ % fl ?’Bﬁ%‘ﬁ?%ﬁp L@ﬁ%{phﬁp@lr S&ﬁed 'and %( 1¥|b)uPyl1I r}/el ]

1- car beystitutedby e 0O, Qrbﬁ;@ fR,®Ra M, 8 not hydrogen,;

(R -2-(4-isobutyl)phenyl -N-[2-(di met hyl am noet hyl ) am nocar bonyl net hyl ]

pr opi ofdBdib the F BrowIsgrthaiewhen Ar is phenyl and X is’butylene, R1 and R2 together

2- (2, 6-di chl or ophenyl am no) - phenyl - N- ( 3- di et hyl am nopr opyl ) pr opi onam de;
(R, (R ,S)-3-[3-(a-nethyl)benzyl ] phenyl - N- ( 3- di et hyl am nopr opyl ) - pr opi ona
m de; (R)-2-[(3-isopropyl)phenyl]-N-(3-dinethylan nopropyl)propi onan de;
(R -2-[3-(pent-3-yl)phenyl ]-N-(3-di methyl am nopropyl) propi onani de; 30

(R -2-[(4-isobutyl)phenyl]-N(3-guanidyl propyl)propi onamn de;

(R) -2-[(4-isobutyl)phenyl]-N-[(3-hydroxy-guani dyl) propyl ] propi onam de;

(
r
]
(
(
h
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(R -2-[(4-isobutyl)phenyl]-N[(3-am no-guani dyl) propyl ] propi onam de;

(R) - 2-[ (45b%20essy4 ) phenyl T - N-[ 3- (2-ami no-2-im dazoline)  per/gpoigrs

propyl ] propi onam de;

(R -2-[(4-isobutyl)phenyl]-N[N nethyl-N(2-hydroxyethyl) am noet hoxy]
propi onam de; (R), (S )-2-[{4-isobutyB)phenyl]-N|

1- car boxy- 5-am nopentyl ] propi onam de. 5 The preparation of the conmpounds of
for mul grd Aok a'i*@-&-ﬁf%ﬁ{bx??héﬁﬁgpigéﬂaziﬁéi ng known net hods such as the reaction
of an activated formof an R-2-arylpropionic acid of fornula (V) with an
am ne of folmuddditon,) then presentr aeveition nglftbghdiwvldﬂ%,(meyk-mbp@namldehe
presence_of z}aglsmfl ar cfxg(jess of a base: CH3 Ar AT RR ,RL CV) HNX-N ~VI) O
R2 10 WAWPRYrHts of L the residue activating the carboxy group. Exanpl es

. of activated forns of 2aryl pCepi dic acigls of fornula (V, AT=CH) are

chl orides (AT=C), imidazolifies (AT = 1 dazol e), phenol esters such as

p- ni trophenol (AT= p- NO2- r “acty vated forns obtained by reaction in
t he presence of 1-hydr oxyber‘ tyi azol e (R;IOBZ) o()of a carbodiimde, for
exanpl e dicycl ohexyl carbodiim . Ar, R "X, R~ and Rz are as defined above,
optional |y protected, where necessary. The reaction of the activated form
of & 2vdreydinpropionic acid of formula (V) with a 20 25 protected am ne of

formul g, (VI s usual carried .out,at,roomtenperature, using
conven?’f‘rorﬁ%%seﬂlrtso"f T S@‘l‘l{eé&rgf”ﬂ@ﬁgs 1?‘#%41?%'1 #WPor their mixtur es) preferably
anhydr QUfepfRtmeRYErogd) C, €%l ECLS] Skénys UTHC gk obtioasi®) albstitutddy
acetate, ~ ethyl formate, nitrites such as acetonitrile, linear or cyclic

et her s as@R3aE0Wn, herein Re reprasgnisdiydraen @F @iagd ortbsanched € doallah Sreum des
such as_di I Rde, 1 de, hal ogenated sol vents such as
%rgt | rmf bﬁ'é}{cgﬁd&:f ?6 ﬁ{}(gﬁﬂ?gé

di chl ororrelgﬁane, ar ons such as tol uene, chl orobenzene or
hetior oaX espedsemishydr ocar bons such as pyridine and picoline. The reactions
may be carried out in_the presence of a base; preferred inorgani c bases are
al kal i higeain @r dpmeagheleCeket Ak¥lepbohatesalkrtylence drvonlgylange opaenally

i nstan i SSi a i i and
magnes s Y L B R e L e 103 en 0 e
conver tledar ortboarehed €5 Cy hllkdybomad @R§ groupyR cheagy/dafmed aWebd2, OL8377 15

PCT/ EPO2/ 7- =~ protective groups.and any ter gr t hat m ght be
present? (&igaﬁ'ﬁéﬁggr B 8?%91}2‘@8 @ §tgptegfby.t Ai éaﬁfhﬂgicgéﬁﬁ& AP &ster,
whiteh i RARETRYAR! FhéBin B Hhh oRRleR OF EMBurCREH) hii® 8o drh mlﬁeégﬁm&n bhpaugh the
transfer of the allyl group to a norpholine nolecul e, 1 ch, 1n the

pr esencadefis Pal{rM9geafroval @l 3, B iaetCO,HO or a0t goup oh iHammdeges fmoncl sophi | e

accept ccor di. 50 the,procedure disclosed in J. Og. Chem, 54, 751
1989. %ﬁr@&lsgplq%%ﬁfoglélt33Merei n Rz is a group of fornmula (111) can be

prepar ef myo(jg@@ﬁﬁwimrth@mthgisﬁafoyn ahtheseaddiido argupas vfick ariguband And Wi th an
i sot hi ourei de or the correspondi ng isothio-uroniumsalts of fornula (>LLIa)

Al k~ " with the(Ry gryp formsa wa-erdnatis] trogenacogtaingng 3+ k ylembtedrietanelycls, are as

def,i T i ) - | hj f I I11a),
P oAl P 8 G G Y e SRR ! SO
(Whei neepiesehisOhy@oen|, 1986, alkgt, @rCe aygronyldikyRfCEOL atyla sibstitut@d 6r kopwn

conpounds or can be prepared by the conventional nethods for alkylation in
basi c risbstiipedphenyd diphenglmathdi ng 1i near and/or cyclic thioureas

R; and R, are independently hydrogen, linear or branched C,;-Cs alkyl, optionally

interrupted by an O or S atom, a C3-C; cycloalkyl, C;-C; alkenyl, C;-Cs-alkynyl, aryl-C,-
25  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)



. chromat ogr aphy

15 and of thiosem carbazides. The conpounds of formula Illa are isolated as
i sothio-uroniumsalts and may be reacted with the amnes of fornmula le
accordin t hod di scl osed by Bodansky M et al., m Soc.,
86, 4452%?8&2&&6\{?& natively, an excess of a sol vent sucﬁcygmgt/ﬁg ! acetate
(AcCEt) is added to an aqueous solution or suspension of the
i sothio-uroniumsalt of fornula IIlal@&nd under vigorous stirring the salt
is neutralized by 20 addi ng the equival ent base solution (NaOH N, potassium
carbonate N), to yield the corrgepQpdi ng isothioureide. Amdes of formula
(la) CHa RR NNX-N (la) z i RN O wheyein Ar,, Arz, X, R R and Rz have
t he nmeani ngs di scl osed above, ¢an undergo 25 (;Héducti on of the phenone
carbonyl group to give a diastereoirsoneric pair of R, S alcohols
option - W j |l Wy zat & LAaj e
e B T, g T g AR e e s PR B B s oo
of f or nepraseptstan:intega/fkph 020 G197~ H H3 ~ . H H—~~,. R NX- i OH.... .. ~ IR~

N-X-N Arz Are ~ Arz Art O O The conventi.on has been adopted of

i ndi cattriy BeiRs %?tf@él“ﬁ‘ﬁb%’gﬁ% TFRFESERtS A SBUPOS f?rﬁﬁ'l%aﬂgst pol ar

di ast ereoi soner. Conpounds of foNRl a (1) may be converted into

phar maceuti cal | y accept abl S tahrough sal (fjcation of the basic or acid
groups which are present in their_ structure, using respectively

phagmaceuti cal |y acceptabl e aci¥8Rer bases. Exanples of salts with
pharmaceutical |y acceptabl e _bases are those with al kaline or alkaline-earth

met al s, Whegeip it i8rirggen; andi Bimts 8yéioesn. dvdrorgfeGatkylorr 4 NReBr gEHPC bases,
such a t N | I-ne, j.ner _ar giay conmpounds of
Pt TR AT Sy P BAPAIS Gl £L000) el omounds of
bot h orogaly endaRg, togethgamith theamitrageutioas| loywhichetheylate bamd] Sornoaadyyl es of
these acids are: hydrochloric, nitric, sulfuric, phosphoric, formc,
acet | c,m?mm{;B?tsr&ex-ctliccvnglsnwsbqltsmrcfps%‘m AOCRAACSREEIRT €T PYRINGHIC and
metjgansgylfonic, D and L-tartaric acids. The R enantioners of the
2-aryl propionic acids of fornula (Va): CH3 OH (R) {Va) O wherein Ar is as
def i nedontis\es infabitorswefithei Cabidsaed shehotayis|of pylyeastenucleate deukocgesadddy known
conpounds. 20 The acids of formula (Vb): CH3 OH (R) (Vb) O WO 02/U18377
monocytes.
Pharmaceutically acceptable salts of the compounds of formula (I) are also within
the scope of the present invention.
15 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
20 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)
25 Ar2 Al'l

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



17 PCT/ EPU2/ 11197~ wherein ~ and Arb are as defined above, are obtai ned by
al kyl ation with stannanes of a . pol ysubstitute 2-phenyl-propionic acid
beari ng, : or neta or para, a perfluorobutanesulfo , as
describe&”ﬂg?@$§p%eIOML The conpounds of formula (Vb) arep H?g gggg‘in

I nternational patent application 5 WD O1/58852. In particular,

2-[ 3" -isopropyl)phenyl]-propionic, 2H[ 3" . (a-nethyl)benzyl)
phenyl ] - propionic and 2-[3'-(3-isopentyl)phenyl]-propionic acids, are anong

the pref er  ggh IRACY A whitn WirispbiasAnfis LaEIM folthe gABRoRIATI dIr OPi oni ©

acid can be prepared by total an t'ereospecific synthesis or by conversion

. of the racephemlidnthienghoyddylt he i ndi vi dual enantioners after conversion

into 10, 2-aryl-2-pro - ket.enes, as disclosed by Larse RD. et al., J. Am
Chem %c.,a%irf?ogﬁ’gg?ﬁafg‘g@; and by Myers A G, ibidem 119, 6496, 1997.

Stereosel ective syntheses of 2gtwrpropi@ping acids are usually directed to
the S enantionmers, but may be easily nodified in order to obtain R
enaht i oncr swheegita conveni ent choice of the chiral auxiliary agent. The use

of aryl al kyl,ket ones_as, reactants in th ni hesi.s a-ar.yl al canoi c acids,
"5 15" dosor Pl AameBaing: Ans ppt s Gptelby SRliSndlly, AR IS o T
2926, 1978; nichdapty, sdlétt}awbngf,l OMel, ANy Ihas; | ciforink S {I6GHE] itld@sbrbMethyll nitkd,ney and

R A Rowe, Tetrah. Lett., 21, 965, 1980; the use of tartaric acid as chiral
auxi li ary againo, ¢CirCcylasinal efitiopallyalsubstijuteddrapd Chienhydrégzn; 30ligar 1987; t he

use of a-hydroxyesters a hi reactants js.reported in R.D. sen et
al., J. Am g@&%% ggbéﬁ, ai"ﬁ’, d?”gjébéﬁ?%g Qénaﬂz_%S' Aﬁﬁg‘ff@',?gf%‘gﬁﬁobyt H‘Jé-’?{:iéf er ences
20161 ted t han@kyoartdnRl, GsitutEPbr AdIESUPERAREPNERN, 2F 3- or 4-pyridyl, quinolin-
2-(2-OHphenyl )-propionic acids and their esters is disclosed in Italian
patent No. 2;283 &sCe-aydlealkydd seong; e?-furyl; eAttetahydedudytr 2tthiopperapar2at i on of

the R enant| ( . ).-23.(5-henz 25 acet oxy)-propionic acid and of
t he acids o#qugycﬁ{hégpwl%éiésr?ﬁl%ugeeoﬁg u\c/i%h(\:)(z%si sts in the conversion of the
chlorides of said prop-1 25 keAe()@Hg)qi-dS(MLr eaction with a tertiary amne,
R(-) - pant ol 3EHHe. A 2y eldiripanes e, o CRirainenieicsclofoauhis aci ds
-)-panto : i s » - aci ds
Wi Rl hydige iy iones hadnshitB i, S it Aladnofiine ThEMSHRRAGUEN!
saponi fi cation o1t he es?er W L yie dS'Rhe Cor espon |n§)' ree acid. A
gener al pr ooethylAN-Ehyl-ahihop Acpd N eotiy | ainy, -pivalo AN-e thyd pindiv;, @ niwdgtd of
formula (Vb) 30 includes the reaction of hydroxyaryl ketones of formula (Vc)
mono or pol YeMBEME Ut Semhared mopRayElG HRS BRRNalY PRGNS Msoritye dogblgi el d

perf | uor obui,aRESIIQRLEnARL &Y RidRionhPl Vg; 1edb t Jei ch %3% ere n

IS an integer romQJ% lt% @t 5 88\n ~~%§?@F§ %rgs?~(§’9~ %{S-Owg ]{/e ,,}If\lg ~/ Ar
R30 ~O (V~ from the atom of N, so as to form, for example, a 1-pyrrolidino, 2,5-dihydro-pyrrol-
20 1-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 altefnatively, a residue of

formula (IVd)
| ~
~
N N\/ (IVd)
Rg
25 wherein Rg is hydrogen, C;-C;-alkyl or the residue of a C;-C;-alcanoic acid,;

q is zero or the integer 1,

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



. Substituted with an aryl

. subnmitted to the de-racery

The al kenyl or al kynyl groups can be hydrogenated in catal ytic
hydr ogenation 15 HO Ar O (Vc) O-~ 110 CF3(CFZ)n~S~O~ O (Vvd) PCT/EP02/0197.1
The conpqyﬁqimgg.;ornula (Vd) are subjected to WII gerodt ,repphligaenent to
obtain, arter eszerification and nethyl ati on on the al pha carbon, -
aryl propionic derivates of fornula (Ve) where nis an integer from1l to 9
and R3 represents a C -Ca al kyl or al2CZ-C4 al kenyl. The conpounds of
formula (Ve) are reacted with the appropriate tributyl stannane of formula
Bu3SnR5 where RS is a |inear orHbranched C -C~ alkyl, a linear or branched
CZ-C~ al kenyl or a linear or brlnchdd CZ-C6 al kynyl, non-substituted or
‘ N }X.ain the correspondi ng

condi tgpms to obtain the
he conpounds of formula (Vf) are
ation process as disclosed above of conversion
of the corresponding acPfl chl orides i nPp ketenes which, by reaction with
R(-) - pant onol act one and subsequent hydrolysis, are converted into pure R
enant i omer Swhéfin @71 el Pof inlvaru ket (the ) twar @hémndvgroppsoanst de substituied
commercially avail able or can be prepared by known thod?. The synthesis
of 4-di al kyIsePeent iy P& 9Th &NIR dC1-fr Bt nBeUPHT Ceifla-alkary eroxRs-
4-di al kyl am.mQ=:2= ! i ted in R Dal hone et WO
| 12/ 11(>H39*}ﬁ“§83%3§b5°§%5‘?"&"1‘®95‘§f°2 O Med. Chem . 9. 843, 1966 and T.
Si nfih et al Préfairaibrompb2nd8&8he i368tor &re perapowres wheesithimi no aci ds with an
am no gép of formula -NR,'RZ' bound to the term nal carbon atom are
pr epar SE@d%ﬁS%n met hods starting from u~-hydroxy-a-amino acids, the
carboxy gnd am no groups of which have been conveniently protected. The

al coholic 5 group is transformed into a brom de through reaction with
t ri phenryinpiradkyiemeeoptiodal GBsubstitR@d\ae Cs by et-CORR; gthup@s defuGdeabovgo, 403, 1971

d M Kang.,. ibidem 64, 5528 |966) f b ti f.the halid
hus  oBtaeHtkFRsPronif uPSBRied,at bs by srC DRIt pb HRGTR: o "' 9
di met hyleiiBenePEiB2tbulénYone, EAHIERGER) Ene; avai | abl e substrates for this

purpose are serine and honoserine: superior honol ogs are obtained starting
f r om cdrar@rrantyléng, Ighiapgntylases3-akechendsopl 3-thie-hgrylaes;aci ds protected at C,

and at ) , fr rb . grou which | tivel
r educeé&%”g‘?@gﬁggb%ﬁ% E!%P ir%%&l1 'ﬁng ﬁgé%fn%F @eon%e@ ieyrr%nellIl getgﬁrr %O@ﬁt tﬁ%ém ex)éess
of di bgCHRE)-CONHRCHSE Mihetdity @1i¢ b thtded Yodes t¢ N RAS a aictliyd) iibdolde) , Whi ch

are R enantiomers of 2aryl propi onam des, for use as nedi canents. 15 The
corrpouﬁeéﬁﬁfratm”eRithénti on of formula (1) were evaluated "in vitro" for

t hekr i i i, fahiabi i h | ea vyt es

( hg?ei %gt){’eé)ger&é%e\wﬁgp%%l %gﬁgﬁ\@? °Z“ne§£‘r‘%§ﬁ‘l‘)%g?°é‘§ , ?%guacglﬁl‘%g%ﬁ? ﬁg%ﬁn ctions
of t he cgcloplihatiotingGactarat] ChametledAifgeridied-yl bt 55ptoppesdeyl. to isol ate the PMNs
from heparinized human bl ood, taken from healthy adult vol unteers,

mononudF&iSired GRIPROUNSO¥EA 259 HhosRs WoFredb iNRdin FEPISHFEh Hexiangopp.
(accor g : P&; e di §6 Ji. : aly. ol .,
(55° 7 Fagen Qe MIBEFRNR.C SfcpRp|aRtind 1 RG], B bemorhol TUAD

vi tal i tthiommsphodylcer & eahdoR;etogttheri dormniat tesifiug pafh ghirudine whinirsiguarhdineat i o of
P s .estimted qn the c centrifugate, after.stainjing with DIff Quick.
Theds 1 I eRa R Fhe S AR Bty 2 i s eC b |
agents in 2FExah@NRLANASICENAP bidTEddaryl0hb@pstofprigéact i cal | y identi cal

results. Lyophilized CSa was dissolved in a volune of HBSS containing 0.2%
BSA so as t d-isohudylphenyst ockeyrdohexyloetindphenyl, a do@emethyballydwhedyl10'3 M to

'n ¢ he PRRIPPASIE hefy FAREE StoRkd Ve Sndlk alsBlecte NGt WS Koounas

(R, S)-2-aryl propi onat es
correspondi ng saturated &

- of the (RO diagieeddidoaieriof mixaird RSB )(d1) 305Hs-CH(OM)-phéhyli B-CH,-EHIOBNPAESY],

cont ai ni ng 5% COz. ) . .
25  5- C¢Hs-CH(OH)-thienyl, 4-thienyl-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.



The chenotactic activity of the CSa was evaluated on human circulating W
O 02101 H377 20 PCT/ EP0210197-L pol ynor phonucl eates (PMNs) resuspended in
HBSS at ation of |.SxIOG PMNs per m. During th i S assay
(accordi %B?gﬁﬁ?;ial ket et al., J. Immunol. Methods, 33, Eﬁ@%%@gﬁ
PVP-free filters with a porosity of 5 ncm and m crochanbers suitable for
carrying S out the test were used. The conpounds of the invention in
formula (1) were evaluated at a concentration rangi ng between 10-6 and 10-~
M for thisppuk , tq : h to the
| ower por espgﬁldcal?ﬁg ptégglg?dl%gfggggfgftfﬁ?%%%%ﬁ%ﬁﬁ%?@%ﬁ?% éIHSP,)StiItlri}gé{dhe | ower
part comt asapropré-cael-yl, | BopropylCSmno2-ankieyki pgitS-gar tipbenyldthylee liyh, tdae upper
part contain the 10 suspension in PMNs. Inhibition of C5a-induced

chenot Eh¥PeRYY vity by the individual compounds of the invention of

- formula (1) pyagurMa!prartieeh Byis JPeoRalh O &Nee m@ﬁ%ongmén)-ﬁ@fhty}-gﬁe@,egﬁg axi s

for 60 mn at 37C in an atndbsphere contai’'ni ng 5% . Eval ua
abi §i t p-abioroHe(pyunhdinrdyl)-ofethieohemylent i d+whtviro-#e@Pudihydrb)! -Hepyrmohilyl}- CSa 15

i nduced ch t axi f h n_non tes S ried t. accordi to the

ot hod 1EDGHTEE 1 S8 VAR eRSRES - F3 DBy HehiGos - ipsiiey ) Beenvbag
1989) . 4lRidpyliNeguiBblifeSayl infeibiasd o) amavk A iihkAy12C t 3-Yhlbdo-LYmbiholiRdiyi.dual
conmpounds of the inventi'on of formula (1) towards human nonocytes was

eval uapbenydt a concentration rangi ng between 10'6 and 10~~ M by incubating

the m crochgnber, for _the chenptaxis for 120 mnp.,at,37C in an atnosphere 20
cont ai ni ng g% %?Flyﬂggérgﬁpaéﬁgcf?x%’fm{‘ﬁea&ﬁg@ﬁet ?é%’%oégaé°‘3ré}§“g\7%{1’waf‘gd in
theor ahédylt 2-(2,_6-di¢1hblbiﬁhehjd_=a‘3nih6ﬂ%Bfér@gﬁéﬂ?ﬂ;a2C(§,Gldﬂctﬂbtmﬂm phdr§1- this
pur pose, .reconbi nant human interleukin-8 {rhlL-8, Pepro Tech) was used: the
| yophi RIERQ)-nhesyle?-63-Walluczppebylehenyhampolphesitk' s bal anced salts sol ution)
at the conc I . 1 di luted down to a 25
concentrati g%&%ﬁfaﬁlg%ﬁ%}%rﬁ%p‘goﬁﬁﬁ%ﬁég%%@ﬁgﬁﬁﬁgmgé{ﬁéri ment s.

R(-) - 2{(R)-2-[¢4-BobuyyphephB Ayl (B pimethohylinspesgiadpssgisingdde,de (EDS=10"'9 M
ples_cr! bed in WO 00 2471(}, yvas,used as reference standard. Re_su_l ts on
i nhi bi I(RBH'[QFISE)‘PI‘EYQWW’( N1 (&-dimetyieaungpubdlpopipnapide hydroghloridest ed i n Tabl e

| . {Resuh{ s 8O LA T erent;. : jde group can lead to
b N e e R e

sel ect €R)-2+j(Bobwf!)clenpld uvhEE -dimetldlahinbethy Bpropiosamidehi bi ti ng chenot axi s

i nduce th . WO 02/01x8377 2 02/ 11117.~ b nd py IL.-8, others
or e oRRESTI isispbiy BRteay b pasp el ek B thg P paiseisn BYebedpopBhamidsip o
N-(1- _eRYIRL . ' 2 4 Tkt Lam - vl )=api des of
for rruIrTgRj(llw) (eg?{g Ig%t%yggel)aéag?iic\g@elé?hzﬁil oit:{g }sl)%m %%g’ult)lr}lb uégggl-@ﬁ@%%ngg?}s of PMN
and of (RbRdyisebutyphengl]clin(3ehthiemppholimyipreppbmpenaniles and 10'8 M Al |

R N L A RN T T s
(R),(8’)-2-[(4-isobutyl)phenyl]-N-(1-carboxy-2-dimethylaminoethyl)-propionamide;
(R),(S°)-2-[(4-isobutyl)phenyl]-N-[(1-carboxy-4-piperidin-1-yl)buty]] p'ropionamide;
(R),(S’)-2-[(4-isobutyl)phényl]-N—(1-carboxy-4—aminobutyl)propionamide;
(R)-2-(4-1sobutyl)phenyl-N-[2-(dimethylaminoethyl)aminocarbonylmethyl] propionamide

25  hydrochloride;
2-(2,6-dichlorophenylamino)-phenyl-N-(3-dimethylaminopropyl)propionamide;
(R),(R’,57)-3-[3-(a-methyl)benzyl]phenyl-N-(3-dimethylaminopropyl)-propionamide;
(R)-2-[(3-1sopropyl)phenyl]-N-(3-dimethylaminopropyl)propionamide;
(R)-2-[3-(pent-3-yl)phenyl]-N-(3-dimethylaminopropyl)propionamide;

30 (R)-2-[(4-isobutyl)phenyl]-N-(3-guanidylpropyl)propionamide;
(R)-2-[(4-isobutyl)phenyl]-N-[(3-hydroxy-guanidyl)propyl]propionamide;



A sel ected nunber of conmpounds of the invention are able of inhibiting also
interleukin 8 induced chenotaxis of PWN | eukocytes and | ynphocytes T, in
addi ti on w@ ob/ig3Sa- i nduced chenot axi s of PWMN | eukocytes ppfeppARGyt es in

t he concentration range between 10'6 and 10 10-8 M Mre particularly, the
conpounds of formula (1) wherein RL and R2 are different from hydrogen,
exert both activities of inhibitionl CSa-induced chenptaxis and

| L-8i nduced chenptaxis. Both activities are present in conpounds wherein

the di gRED@E- 1b@l‘hmﬂﬁiheh§i¢-N-E(Bfﬁhmﬁd gbaﬁdﬁ)mb@n}i:réﬂienamude N is between 2 and
4 C atons, wth Qpt i mum In this structural framework, it can be

. stat ed(lih%d("rlﬁ@%ﬂ}ﬁmww b?r(%mmsz? ImidaslinghpreRWIRTopREamIfs] ol e of

comoulgEz P PR RSP B08o kv BHEERCEIRIBRBHTLEL s 1o

- the pr ®p@tr-2[@Hschuglgthehyl |- Ra[ I-tgbai-S-aini@pentyl]propionZhadeacol . Exper.
~Then., 271, 705, 1994 were found to be lt glt al | ineffective as inhibitors
$

of VOX enzyhBEPreparahion gf ths comppynds af darmy ?ﬁ!?rﬁ?gl‘%fjfoqtdlﬁ‘i’i‘ﬁlkaowp) do not
i nt er f gt blicr RALTALHET bOsh mlvE%Mep%?%z BryIbpidRicTRE HPRAAES DY
| i popol ysaccharides stinulation at’ ‘a concentration ranging
bet wee (V)1 9ith anadhirkOef folvhula GVI)bn hoermcemizimgcqodadmss preferafly PGEZ pwsércle may be
recordegé i? m)stlé a}) the limt of statistical significance, and nore
often P53 BOIBWAI%S 9H8O8F" t he basal value. 25 In consideration of the
experinmental evidenCH. di scussed above and of the role of conplenent
activation, through its fraction CSa, in pat hol ogi es such as psoriasis
(R J. Nichol of f o Am J. Pathol., 13 129, !?\q91) penphi gus and
penphi goi d, rheunmatoig arthriti §M Se[—Iz—N—ad——N J. | nvest., 87,
463, 1981), intestinalj chronic | anmat ory pat hoT\l?gl es chh as ulcerative
colitis (Y. R Mahi ddOet al ., Cin. Sci., 82, 273, 2_992) acute 30
respiratory distress syndrone, cystic fi brosis and i di opat hic fibrosis (E.
J. 1 IMé\ﬁrelrprew ously cited, and P. C Car ne et al., J. din. Invest., 88,
1882, 2/f| 377 [ ERU2/ U197~ structi.v
1852, 350 b, FURD Fep R L OEERY Ty PELLERLPLMSE RIRAELHE .
180, aﬁbflﬁ5ploﬂ&%)ds&>$ fovatla @8, AT=0R? aidr @Gk QAT2CH, imidazdmRes (Of = nj ury
caused by ischem a and reperfusion, the conmpounds o of the present invention

are paimidazalak phened esters Stl@Jh ag P-@itfppﬁlh@déAﬂﬁe}rhﬁﬁuCﬁH4@tM?fc?@égatetsfﬁmé‘ present
t t
nvend U PR e SO S KRR Shes 1 405

i ni®gst bﬁrabdlahrdenfocexmﬁ;ilammtlohwymmidﬁxml@es [ ncl uding ulcerative colitis,
acute respiratory distress syndrone, system c and pul nonary idiopathic

fi br ost, ReysRi #kRane s geﬁn@H BN e OBtb@ca}lM Prqtededy }‘IWPSSHWS ease,

gl omer ul onephe kéabﬁox?gfjthbgcﬁmedoff‘o%%ta'?WB% idhid B&a L FBhIRD by Phich A Ur Y
caused by 10 1schem a and reperfusion e vent 1 on er “provides the
use of ptdm:te:cbrapmmmm fofmuﬂar(ﬁvﬂb ais( hguallp ¢dmeedrmmufaaobumetanipemmﬁhepaxmrgts for

the treatnmen reventlon of said Rlo gi es. The co ounds of the

i nvent F%Venszt W@ 19T APIQUE oINS SR Pfyt BRI WES:a Afeler lﬁ{t a gF‘P‘}Ser

di byientolQent§ ok Ekﬁﬁﬁler@bémbﬁmnl@Crﬁ&hylnéc@taweet Atk e, g I@@%ﬁ%{%
conpositions 15 and unit dosages thereof | n such form may errpl oyed
as sol ﬁl@ish as Lishtongriteabinears oproylid Ieﬁtbr&:apeiulaesahyir elhcqustdﬁ)lmacldlmnc

sol uti ensi o I Xir, a fill th the
sane, h?’% ﬁ@?’él a’ﬁ’lsags SB&J*‘ WEmP'@JPW?%‘?‘%é’t gql] HP‘? }@i‘?%fﬂf‘tgg YMGP}Sons f or
par ent Gﬁdh' as(dicHidrefictiing, WRGHAR B RAIVSOaribnS suchUiRoRBAE, 'Eﬁlb%ﬁén@éﬂe JFABRARI L1 ons
and unit dosage forns t'her eof may conprise i ngredl ents in conventi onal

pr opor @fostasic hydrasadhon euoly astpoidingdad tpicohiak. Bl Teaetians mayubrisarced pull inci pl es,

a0l S Rl RBR o GBI Bl ARl R B SRR

enpl oyend Wnelbbrﬁtasj @ycmdagasforphmm@&hielycghﬁmdt;btaas%mnd%rbbfnaﬁehlp&ammnti on

“are typically admnistered in the formof a pharnmaceutical conposition.
yg y p nmp

Such ¢ pteotnd rmagnegamoandiar gplgiugycarbonatéranner wel | known in t he

phar ma r &&mﬁa rally,

t he cogggtl?'ﬁg“?{egf‘ﬁﬁ’h %qla%@gﬁt?gﬁbgﬁcghmhﬁﬁ@%ergég Inap aﬁ%@é%?@ Al y

ef fective anmount. The anount of the conpound actually adm nistered wll
typically be determ ned by a physician, in the Iight of the rel evant

ci rcunstances, including the condition to be treated, the chosen route of
adm ni stration, the actual 30 conpound adm ni stered, the age, weight, and
response of the individual patient, the severity of the patient's synptons,
and the liKke. WO 02/ 0C8377 23 PCT/ EP02/0197-t The pharnmaceuti cal
corrp05|t| ons of t he |nvent| on can be adm n| stered by a var| ety of routes

. . o o o o o -



i ntranasal. Depending on the intended route of delivery, the conpounds are
preferably fornulated as either injectable or oral conpositions. The
conmposi t iypes2/bes7Pral 5 administration can take the formg ﬁT/litHMfml)th' d

sol utions or suspensions, or bulk powders. Mre comonly, however
conpositions are presented in unit dosage forms to facilitate accurate
dosing. The term"unit dosage forms"lYefers to physically discrete units
suitable as unitary dosages for hunman subjects and other mammal s, each unit
cont ai tengocliveegioups md et extanirbips thit rapht be prastdr Agpartallaty px’feﬁﬁlreﬂo
produce the e5|r§d thergfeutlc 10 effect, in association with a suitable

phar ma€ek Picthis ind ip therally] #s5g5, @diich isiremguablg an Pighlyssefastiv e gendstiensi fared,
premeagplfide @mggﬂgfe ftaﬁg%?fr fnﬂeaugh%ﬁob&té ag#ung SlebhiRNSnRE, R |ﬂe :

tabl ets, capsul ein case onpositlons n such

. c o] rrpos ptelsem:e of ﬂf’kié))amcdtelyso s us) transferos ofil land as mxdeasphu:le ripogpeortacédrdimm about

out 50% b ef er about 1 to about 40% b
melﬁhtf’ L @eféﬁﬁfﬁg p ?@Jﬁliégggh|c|es or carriers andy
processi ng andgedsf Hrmhilal @ whefrem RQid Q%rdi‘x%sdffi%ijrnﬁil‘ﬁs(ﬂ’fbgcefnoﬁ%rebéﬂ&"b‘} forms

suitable for oral adm nistration may include a suitable aqueous or
nonaquégsgtow ehipsimaryiand dsodridars amenes pnfdrmylaadiyl vdihs pre nsitiigumiglenders the

col orants vors..and the including the injectable
conpos.??%ngﬁa%EP*B%&“H@FBB@F&%ngﬁﬂ gpﬁgys stored in the absence of
light, so as to avoid any dﬁ%aly gffect of light, such as 20

hydr oper oxi de or peroxide fo n%i Solid k@gv may i nclude, for exanple,
any of the follow ng ingredient . compou of a simlar nature: a

bi nder such as mcrocrystalline cemﬂﬂkgse gum tragacanth or gel atine; an
exci pient such as starch or |actose, a disintegrating agent such as alginic
acl@, Pherapydik is@rCeos-alkyt anddh; and Rotsioe ascdefined abdveas magnesi um stearate; a
glldant such, as coII i.con_.di oxi ch as 25
Jucrose or SnE BrERarlegbeyThros§ 3k et e BpEl S uBReiRAts O

sal i cylratie H,§ d&xcabEPRinf B&4@TléBent] AtcAC PREME (WERRE) 3 18] 9681 Bg6Y: i théH l y
based upon éﬁkectable sterile sallne or phosphatebuffered saline or other
i nj ect apmpownyis of deranuly Bihaterknpwa campounds artsen de peenarasinadthetdonventional

deriva f suc 0S| e
compondistiod o FlGh e Sl RERRT B el kBl SR By ot ¢ e
remsi nded obthiskgmidagbdzigee CTabdotnpoands 6f foandlatliie atd iﬁ@lateahﬁ ise@p-wi@iihin dosage
wi || depend upon various factors, such as the VWO 02/ 018377 24

PCT/ Epeélsoaz@w%? re3gisA odth e afrheesmf§ear§éa Snercoring knde tneshed @fsclpwé pati ent
(age, T dol gge I Y eM/ng
up to 1gg%ﬂﬁ%5 Eghcgﬁ%%&ﬁ%& dﬁ%ﬂ?gk?ﬁ 4. ﬁﬂ%ﬂ&ﬁ%ﬁé%ng%g y i vi ded
i nto madlveml seclaahrethybztcemte ((mx)EtHsgddded dmagpmomm@ohb&naﬂmuspeamen eﬁt}&l so
thanks.tﬁ?the l.ow t XIC igthe co ounds of the invention over long 5
peri 0d$*% ‘Of‘f%“m'lsﬁ HJBV\{’“IEI 2 A SRI JAgRI AR RtETIng thepsall isyneyahizsd Ser ed or
i npgct ¢S as
A o, SolMRT (XaDEPN DRSS Sarsbl N PRl B

" Renmi ngoUcSpsn@hgnswduetubldcal Sci ences Handbook , 18" Edition, 1990, Mack
Publ i shi ng n Pennsyl vani a, which is incorporated herein by
10 referencéegaﬁe%yé z@% of this invention can also be adm nistered in
sust ai ned rel ease fornB or f su%tained rel ease drug delivery systens. A
description of representgtivg sust gér Léi ase materials can al so be found
in the incorporated i e ‘Re ngton S Fﬁdﬁgook as above. 15 The
present invention shakl be 'l strated by means of t foll ow ng exanpl es
whi ch are not construed to be W ewed as Iﬂnltlng t he scope of the

~invention. In the description of the conmpounds of the invention of formula

(1), tReheesmnvant he)) XaR, lneeahdan?maeéi 1o nieaﬂlhgetdhgaq)sw%e&e%ﬁt&der g0

configurations of any addi ti onal chiral subsfituents optlonally present in

* théSst rrdhxcmreofbmc@éﬁ@r@@mmcgoumdmvm disgtersioipametie pair of R”, S"Sli¢ohsls 20

etc.). n AcCOH f,or acet d Ac OEt for et hyl
acet at egﬁ@g or Q{Qtet %{V?C %ri(e?;cc;ry %%lﬁ T‘tlon ﬁ‘,{@fgrl’ap%f?{é‘ﬁ/ecf I‘i’é’?&ﬁ%gﬁg Qi i ni de,
DCU for dlcylohexylurea DVF for dlnethylfornanlde Et OH for ethanol, Et20
for diethyl ether, HOBZ for 1 hydroxybenzothiazole, |u- for hour, hrs for
hours, MeOH for nethanol, r.t. for room25 tenperature, THF for
tetrahydrofuran, Z for N-benzyl oxycarbonyl. Preparations: Internedi ate
conpounds, which are used in the Exanpl es herebel ow, have been prepared
according to the foll owi ng procedures.



10 3= 7Hz)
1-am no. 4- h lamn

1-am no, 4-dinethylam no-butane: 30 Di net hyl am ne hydrochloride ( 1.2 g;
12.5 mmol ) and, 1 hr later, 4-bronobutylphtalimde (3.5 g; 12.4 mol) are
added t o vapasbegsnsi on of KZC03 (4.3 g; 31 mmol ), in acet oper&Po2o¥
(12/U18377 25 PCT/ EP0210197.1 nlL) at 25C, the suspension is then refl uxed
overnight. After cooling at r. t., the mxture is filtered and evaporated
to dryness; silica gel flash chromatkﬁgraphy of the residue oil (eluent
CHC13/ CH30H 8:2) yields N (4-dinethylam no-butyl)-phtalimde as a white
sol i d pgwvideghe hddvidmatdiasterdpisonsnd oft foonulef(Ibg:ai d conpound in EtOH, treated
wi th a 35% aqueous hydrazine (0.45 nlL), is heated at reflux tenperature
until all the reagents are di sappeared (~ 2 hrs), ftltered and evaporated

' to dryness. Fi nal crystalllzatlon from CHZCl z/ CH30H (98:2) yields 0.85 ¢

o byt ane as a white solid
72 m 2H) 35 (t, 2H,
2H, \NHRy-N 5 (m 2H) .
but ane A g,ot of laram K9, thyl am but ane is
obt ai ned u5| ng net hyl i ne i nstead of dinethylamnke in the pRevious
procedure. ~3-ani nopropyl)-thianorpholine: 15 A sdPution of

3- BOC- am nopropyl brom de (3.07 (ﬂ’; 12.9 mmol ) and thi anorpholine (2.6 ni;
25.8 nmmol) in CHZA Z (25 nlL} is dated at the refl ux tenperature for 24 h.
The m xt ur eThe c6MRNAGN Aks Beenladoptbd bE fldfAtinYar oM dbn ‘ﬂghleal f X aPL)
dried over Na2S04 and evapor at ed to dryness In vacuum Puri |cat| on by
fla%h mnsbndalo@asig‘nqlsmnem lica gel (eluent CHC13/CH30H 9:1) yields

1-( 3- BOC- hol X
tr gns par eﬁt d(‘}Fﬁ’w@/ %\f\fgﬁ%ﬁg&p ¥y C(?P&%’?‘i]axfﬂtog‘%@ﬂﬁa‘iegtlbagg?a(?P%%ﬁﬂ?@@ol vi ng
1.4 g (frodgHTEaMficaidn 6£dhe bAGERPURME droupiNwiRiEh @RUSres&at i Fhetflotrugfurd, using 18 hrs

| ater, the solution, made al kaline by addition of aqueous 2N NaOH unt|I to
reach pesRectiviely ehermeenticallyt lacepiable H(CZ$$1(91‘ mbjses. THigamplesi nédsabizt matbt s,

dried I, e ryness ive
am nop%%gﬂa)'\lg‘%tﬁgﬂ%& %%t :’1%29 s[as§§ ag? rtg%ss? p)a(t’vr %n?lkt@f)f’ %% ﬁ“e'?’@e r’?ﬁlﬁ}?)
P P R ST I “‘Sﬁ‘%@“ﬁ?‘?ﬁ%‘gﬁ i
S m S m

1-(3- am- B@ﬁ?%ﬁ“%ﬂ*ﬂﬂ agIRBG-azi ne (i sol ated as the hydrochloride salt) ~
H NMR ( DZO) ; 7 H; 2.20
30 (m 2H) |T g@oémé:é%rg Js%uli-(% é}?F Qeg@p?’elrsglza#?e&i%n%?%%og h%ﬁ'ha(dg]r%)?ﬁphol i ne
1 (3" arm opr Opyl L plper i HNUR (CDCIS) 8285 (1. SHL S-Bre): 2. 45

i di \ :
(m BHRC ip%p{ "Pozlﬁvmmzrﬁ 15ufprigp R‘wpm formis, (%etlgmnﬂ@rw%w,ned
1 %?%bﬁ‘éﬂn'ﬂi’*iﬁ%*%?%?n@%‘ﬁ JhIbEERRE R oRS PrRTRrRERE °1 3 o 21
mol ) dihd Rer@ntiomprs of theA-anyipaopiBai6 acide ofifbamdla@ax stirred sol ution of 7 -
3- BOC- am no- propyl bromde (5 g; .5 mol) in toluene (10 nlL); the m xture
is heated at the reflux terrperat for 4 hrs. After cooling at r. t., the
organi ¢ phase is separat ed, ovepHNazSCa, and evaporated to dryness in
10 vacuumto give 3-BOC-am no‘g‘br(gp azi de{vggs 75 g; 18.3 mmwl) as a
transparent oil (yield 85%.

(7 32 mol ;

yi 1-am no, 4-dinet yIa
HNNR(ébGIB) 8

75 m 2 R76
;N(l’ﬁSH)/‘ Fbli'

wherein Ar is as defined above, are weak inhibitors of cycloxygenases and are usually
known compounds.
20 The acids of formula (Vb):

CH,

OH

D—Ar;
R) (Vb)
0



. 3- (BOCpﬁ’éfﬁ\FhﬁFlm n

A triphenyl phosphine (4.8 g; 18.3 mmol) solution in THF (15 nmL) is added
dropwi se to a stirred solution of the above azide in THF (30 nL)/ H20 (0.3
L, 18. 3 wgehméssine stirring is continued for 24 hrs at rpchppofiber
renoval of the solvents to dryness 15 in vacuum the residue is taken up
with a fewof EtOH to separate a white precipitate of triphenyl phosphine
oxide by stirring for 6 hrs at r. t.17The final EtOH renoval to dryness, at
| ow pressure, gives 3.22 g {18 nmol) of 1-BOC-propane-1, 3-diam ne as a pale
yel | OW\Amlefeln ¢ dﬁdNM% a(ré:BQliBﬁnecBaHvaOar(eQﬂ),talﬂedl'by el ion 3vidSstafhanddbf a2. 85 (t,
2H, J=7Hz) é 2H, J=7Hz); Q0 (bs, 2H, NHZ); 1.55 (s, 9H). 20
Jphendnyppignise alctd i beapBg.ai iRe PP (e eta or para, a
3- (BOC— b vious procedure. Methyl
(S)-2- gm no- @%@n@ﬁ%%‘i{%t‘%%}%ug %‘éf)%%?%?\ég{}lee%ﬁ?%f)gol ution of dinmethylamne in

- THF (2.5 nL)rhwom@d@disoBﬂ)ﬁovmsla (V®) arstistlosd molntérhaidnal parerithipbliabon
2- BOC- am no- 3- brono- propionate (0.45 Igle 1.42 mol) iV‘él ss 25 R G et al.
J. &g WonIp88E, Iupsrticutry) 2-[3kispryony)) ny;!ﬂ-prom(ml@teime(y-msmt)berwbe) in

anhydr g ure .s. Stl qvern

R I T LR s I N SR Pt fa%%rﬁf%fgfimen

Et 20 ( Btechitsprsaifdhegibiies s Qrauld (JaOH (2x5 ) ; the et hereal extracts are
conbi ned, washed with brine, dried over Na2SCa and evaporated to dryness to

obt ai n 0. 34Egch 2-argpropiasg agid caw b preppesyl-by. tofal g8d steggpspecific synthesis or

d' rret h%%%ﬁ]@%&sﬁﬁ%ﬂlh‘%&%&&ﬂé gﬁ%gﬁ% &t t¥1§ l_ll))cﬁwgﬁé}zenimt&_&nw}‘%i&ft%égéréxggfgtgéw1|(_|)m
3 8@ ( @rar@E)-propyF-ketemas, Rsl-bll,sclaseﬂ%)(BarséSRl)D d?@]' [ E%ﬂl Uhd®7Sdc. Al Bt i765@&d
solution of said nmethyl ester (O. in acetonltrlle (12 m)

Co tredb8d W hy Vypst Ao ibigem; aa?,dg% 987 Beradsals iR PyntAtses Of 2 3oy &
later, 5f gloﬁicua{c?dé ate %ﬁﬂ&%&cvé’d S dnbfiottbrd bt a?'r:t{yé%gl?yz)( ?gf%z_iporat ed

in vacu ryness . resi ue Is taken up wt t he
et her ean oehet toaaittan Rr enangerexs viecd eohvenitiit choid® ¥ tgohoakavkdi@ry 4geab nl) |
coll ected, made basjc up to pH=8 and, extract ed W|th CHzCl 2 (2x1Q nL). The

di chl orldfetsiafic aBdalkyketones as deactaniredn the SWatheris of NgadRIcansira geifat 8d t o
d f h S
S48 ek ofalfd ol ] R e, 14 3920, 1978 e 5

(s, 3H)1ryléh<ﬂ140t(M$ldr®H acNdsiz js; dezcﬁtﬁd(lm] PHineyl thd?R22 Kewe,BFdtrah. Lett., 21,

I\/Eth{S) no-5~-nineridin-1-y ntanoate Under stirring and with
ot of ngFS @{E O P ¥55 elPTiRng ?Fl@ﬁécrnéaﬁ&lﬁx Ky é&%rlat%r@a%@é »3099C, 0. 03

mol ar  gqulval £nphsg 01f9§;l‘ gl %%g@f ) 5)@%@33%' rhpf%aétgntg}'!;{eﬁéﬁfc? Bq)to a

0.01 Msol utién of’ ( ent adi ol ¢ acl hyl ester

in 15 THFsen®d ahl).;Ad. Bheml Sber 111, WﬁéSd,l tﬂ&%anel B3 cleBi9), 818 ahdsthe oafertnins
caghl ous dition of water. After concentration to a small vol une under
umCEhECER ution is diluted with AcOEt (25 mlL). The organic phase is

washed wi t h 530204 e0USe g'?’e?%aon BE 2 he Cph%’j@‘l)eﬁrofnﬁn&% cfsaalrxﬂttlYmr é(jsgé)r?g over

NazS04 and evaporat ed t ryness. rest due o
2- BOC- aimclusedsmnl)tdraowtepehlbah@&i 649.5A testedtaed efficiént A@thadi mhﬂrcmrmmmlm ne and

CBr4 t d f th S BOC- 5 - t te.
Roact | 06 Bt Riae et o RS STHETr Y AS oA HEroP PR A P eyl (S
2- BOC afiféranida (W)Rﬁidld%b@aﬂo%‘ donfiSi i fRabRvArieh obmetdh?cgrﬁd&ﬁf sl pibpal -

trifluoroacetic acid in dichloronmethane, affords net
( SPS2- &etene agids py peactian nvith- 3/ teytiang aminm stch 45 Enmethyl-eihyl-aninsa fdloated byal t ~

D=7hiz) e ot i R Y ik & Dipartoluongy ich yicafie Blsop R ppapiSpety 5 ('
2H).  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)
30  includes the reaction of hydroxyarylketones of formula (Vc) mono or polysubstituted with

a perfluorobutanesulfonylfluoride to yield perfluorobutanesufonic esters of formula (Vd)



- Tetrahedron. Lett., 3289

S- BOC-orni t hi ne-net hyl ester hydrochl ori de Mintaining the reaction
tenperature around 0-5C by external cooling, solid 2-Z 5-BOC 30 ornithine
(1 g 2.7 s5omerci al reagent) and, 15 min. later, ne {0. 34
m., 5.4 m‘ﬂg‘la%m%s?e added to a stirred suspension of fi neI yi’gy\?ﬁ?f@w‘e C03
(0.38 g; 2.7 mmol) WO 112/ OGR377 28 PCT/ EP112/11197-t in dry DMF (20
m.). The mixture is stirred for an atfditional hr at 0-5C and at r. t. for 1
hr, then diluted with EtOAc (40 m) and filtered. The clear solution is
washed whetdn isaneitegtdron: ) t@pd brine (3x30 nml); dried over NaZS04 and
evaporated to dryness. Following purification by silica gel flash
. chromat ography (el uent CHC13/ CH30H 8: 2) yIQngsOZ Z 5 5 BCC- ornit hi ne net hyl

ester (0.8 g; 2.1 mmol ol yt i ccplgg ggeg\of 6 protecting group
(earned out accordi ng % procedure of Mei éiho . et. al,

974) yields 5-BCC-ornit |ne met hyl ester

hydrochl oride (0.73 g;.2.0 nmol) as a white solid. ~ HNWR (CDC1l3): 8 9.25
(bs, 3H, NH3+) 5. 40 (( ¥®) 1 H CONH); 4.40 (V& H): 3.8 10 (s, 3H); 3.0 (m
2H); 1.8 (m 4H) ‘:,]—3 Exo- 8-net hyl -8-aza-bicyclo[3 2 1 ]Joctan
-3-am r’féle(comppunﬁsspﬁ fqreyb'mé ¥y SAbE«ﬁWélté Wﬂlgfr%arﬁeeasgemm g obiaim

tropl n Res.
R, el kBRI EDREF B S sl Pty iy msShPrmly. 57,
13 94 If¥e) Whérs ndslake thtqper frbmnWosgeaﬂdd{mpdeed]ts( d Erplkydon C,-@Giatkeal. nL; 66. 2
mol ). Formal dehyde (37 wt.% solution in water; 2.72 nlL; 29.13 mol ) is
added and the resulting mxture refl Qed for 24h After cooling at room
tenperature 6N HCl is added {2.2 m&) /and the formed precipitate is filtered
off. The filtrate is dllutee h{} \[\lagAr{S m.) and extracted with CHzC 2
{3x20 nL); the organic 20 co scted ex@Tac re dried over NazSGa and
evapor at ed under vacuumto gi ve a solid resjdue which, after treatnment with
a mxture of diisopropyl ether/acetoRg 1: d filtration, gives
4-nitro-N, N-dimethylaniline as a yell ow@owde© (1.65 g; 9.93 mmol). Iron
powder (2.145 g; 38.3 mml) and 37% HCO (28 pl) are suspended in 96% et hyl
al cohol (35 nL) and the mixture reflxed for 30 ; at the end

4-ni trqQs N, N-di met hyl 0. 64 and the m xture
PR S s S M e QR et IR A M AR v e M A
Celite t e _

evapor AT SRS e ERLS Dindk of DATARTOFCEARTE 8 JIRE or Srad el O 1
and wasHedylhirt & liaddr Na OrincBo2 6,40k )a)kyayi, etdnaubxtxtﬂﬁe&ﬁf)dut&ndxtmmlbraatawl under

vacyumto giv i met i ne as e w oi | (0.44 g; 3.26
ngp). wp,hm(%ﬁr@porﬁy%%(%my W‘?“%‘FE?&]O@“% (% J=8Hz): 3.55
(bs, 2H, NHz); 2.25 (s, 6H). WO (12/0C8377 29 PCT/ EP02/(1197 1 According
t he sane procedure 4-(N, N-di methyt thyl)aniline is prepared as pale
yellow oil. ~H NWVR (CDC13): 8 12( 2H, J=8Hz); 6.64 (d, 2H, J=8Hz);

3.S0 (bs, 2H, NHz); 3.28 (s, ; , 6H). 5 N N-dinethyl butin-2-yl

di am ne Propargyl brom de (1.3%m. X4 .mol ) is dissolved in DM {30 ni)
and potassium phtalimde (3.4 g; 98.4 r’r?ml) is added. The m xture is
refluxed for 5 h. After cooling at roomtgv‘gerature the mxture is diluted
with diethyl ether, washed with water (3x50 nlL), dried over Na2S04 and
evapor at ed md@ilkmlwmllt)@lygng@JpN@hQibahg&‘rbg@ﬁ't@H lﬂfbﬂﬁlyﬁﬁ h/}‘ﬂtdg%nzitfbnsm id
(3.15 g; 17 mol propar gyl phtalim de ﬂ ngrT_ i's dissolved
in 1,4 canféﬁeawew(%alml}e cqrrféppruhrrae&aﬁyafs%aﬂe gmups.nihe wmmds of f,o(mp (1)
chlorl tion is
ot | uxaq Pt e Syl (RNLELAR GG ot dlbloseP AR IB SEWEL 77

i s 16i | teerregpoodinganid dhieides intte kEtenasswlavlapxyrraa@dnwmdeR( Y-pentonolh@ogs MRl a green

“oily 15 after dissoluti in CHZC12, is washed with sat. sol.
NaHC03 St‘%@ﬁ '}‘rﬁ)’ér&fp@‘%\érféf’“\(%gémﬁﬂ“e RRAGIOREES ¢ phase is dried over

NazS04 and eyapa{iadsest eisias (VscawmoJrhﬁroaﬁagemagt@%%mér&any Vil Y

"treatnment with diethyl ether to giv
N- pht alcanrbe prearen bdlhmBWhymd:bhndsnlec- wmlﬂ:sl«sod “ahilkgamsnop2dbetypgl-dmoivesiodi d (0. 5

g 2 Oﬁ‘rom Ehl ig,'of cis- and trans- 4-dialkylamino-2-butenylamine is reported in R. Dalhome et




. (Z-ani neoxyp-Awetd acide ethnai ammprﬁrn@p v

© 3-di et am nopr opy

A suspension of N-phtalimdo-N,N -dinethylbutin-2-yl-1,4-diamne (0.5 g;
2.05 mmol) in 20 ethyl alcohol ( 10 nmL) is treated wth hydrazine hydrate
(98 ~L; nd the m xture is refluxed overni ght i ng at
room terrp%‘ér at {5(?’% 7?he precipitate is filtered off and the%%f/kpmb?g
evapor at ed under vacuum the crude residue is treated with acetone at room
tenperature to give, after renoval of9the formed precipitate, the pure
product N, Ndi met hyl butin-2-yl-1,4-diamne as red oil (0.2 g; 1.78 mml). 25
" H NMRa( QDMie?) Chéim3 95843 mo6@ftd T BiRgh étral. iBidein, 22,388( $9696Hspectivély: 1. 65 (bs,
2H, ~2}~ 2- (am neoxy) N- et h~( 2- hydr oxyet hy~Let h | ~mi ne’ a)
géorrreléﬁtt-NBmRzehp‘mdatmﬁhe temypald 0- 5C

by external coolin | chl gr of or nat e 10 mol d aqueous
2N NacEmPan 3T Hbeated g Bk meipos SB s e g gmiboctstdss 1Hon

: aqueou%a,%glx L a%ingtgrovg; 8 Ricl RavkOpdEHo c)nv@ﬁlent@/\?rcggrftédllﬁ%721c§}%1? RCT/ EPU

U 197-i car boxyrret hoxyl am ne hem hydr ochl ori de commercil al reagent) al so
nanﬁ:d gmupmedvayn)huaed otaei lnibmd.’reothlncbughl retedtionSyith tiiptgnyphosphirienarddCBar 15 nin

a1 GCoT eRp SO QB R B I ot My e iB, RGRABHAPEG) ol ds o

solid tfctlﬁiwédsb)‘: keta@t'i@rij of Yﬁsﬁ‘ﬁﬂe%ﬁdqoﬁtﬁﬂn@d Wateht RAH m'&@eslé dfﬂﬁ@ HeMaguUUM at
T=40C to give ) (Z-am neoxy)-acetic acid

2- ( Z- animisotiy) dlmcﬂagmllnc,l\plpeadxg@r Gnymewal)sa@\allahhedebs'rmfmfyt tmsh;bwposste (0. 78

m., 9n_ ded to a stirr - am. nepxy) acetic id (2
o 6. 2 e maEeRp3ed Eptadiondt 1 8ainkd SREHC RN BRI  oom
tenper availdid BicAibyRyla &laMifo2siP!Rorbted 4t AT NROXY NredGfing! grétlp, Ohb dRocaf t er
the usual 10 solvent evaporation under high-vacuum conditions. Wthout any

furt helcaqbuxy fgrowt ofowhich is sklectively ofdused tb elooipd undradnct@iziol THE 4Coom) i s
dr opwi a stirred solution of 2-nethylam noet hanol

(1. 44 i{ pef umﬁljaqﬁxc%@@b?r%n%} 18 hrs later, the reaction mxture is

di | ut edhwipréseAin@atonhovilhs dohfpothdls of 8mAld@) WhiRhASR bRarntidRRfA¢efl; washed
wth water (2x 15 niL dried over NazS04 and evaporated to yield

2-(Z- ar&f}fi@r@mopamsleu %umsmmm oxyet hyl )acetam de (2.64 g, 7 mmpl) as
a transpare i ( 20X N r.oxyet hy, t hyl am ne
Thegsel ecti \[/}tgege 88€|d3n°ft ?hnvﬁ O éafli)nfeomcﬂil (??ywefe SARME" B0t el

2-(z- ambnﬁpwinh%miehwtmd}é 2boIgiephehidiéaa takastee(hefontatiet eefordd @C&or di ng
to the _Brown procedure . Am Chem Soc. 86, 3566, 1964 and J. Org. Chem,
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~ HNWR (DzO: 8 7.45-7.21 (m 4H); 3.75 (g, 1 H, J,=7Hz, JZ=7Hz);
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(R 2-(4-isobutyl phenyl)-propionyl cMoride {16.35 g; 72.8 mml ) in CH2C12
(10 m.) is slowy added to a stirred solution of 3-dinethylam nopropyl am ne
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To a sePeRaRisRREI MRS G Ee. Beahfina AR ags Bhlcs o OH (5
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of solvents at |ow pressure. The residue is taken up wth ethyl ether to
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Results on inhibition of the chemotaxis induced by C5a and by IL-8 are listed in Table L.
Results show that different structures of the amide group can lead to different selectivity in
30  the compounds of the present invention.

A selected number of compounds are dual inhibitors, inhibiting chemotaxis induced both
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15 inventlon exert the dual role of inhibitors of C5a-induced chemotaxis and IL-8-induced

chemotaxis.

The compounds of formula (I), evaluated ex vivo in blood in toto according to the
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.

20  In almost all cases, the compounds of formula (I) do not interfere with the production of
PGE; induced in murine macrophages by lipopolysaccharides stimulation (LPS, 1 pug/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.

25 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. Clin. Invest., 87, 463, 1981), intestinal chronic inflammatory
pathologies such as ulcerative colitis (Y. R. Mahida et al., Clin. Sci., 82, 273, 1992), acute

30  respiratory distress syndrome, cystic fibrosis and idiopathic fibrosis (E. J. Miller,
previously cited, and P. C. Carré et al, J. Clin. Invest., 88, 1882, 1991), Chronic
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CO\IH) 7.05 (d, 2H, J=8Hz); 3.8S {q, 1 H J=7Hz); 3.45 (m 4H); 2.75 (m
AR)- 2.2S (m 2H); 2.05 (m 2H); 1.97 {m 3k, , 3H,
J 7Hz) Zwé[ﬁ/? M 3o 7ty 10’ (R Br/Ebofiflot d
2- (4-isobut ~phen~) N- (exo- 8- net hyl - 8-aza-bicyclo[3.2.1 Joct-3-yl)pro
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2- (4-isobutyl phenyl)-N 3-(BOG am nopropyl%propl onamni de that i s crystallized

f r om 25YHemioeuiBenary ydippatli fipresiss cystiy fitgogs chyrilic obstruetiye aulmenamy pur e

(R 2- 0 g at T=
LAt £ odispath pnkr@RRNLs nis T RhAAPLARK et RNRRPEL A bafRAIN " <

st ilor edschtmia dnd réparfudBnhrs to gi ve (R) 2-(4- |sobutyl phenyl) N

?r;l- éa%g%%%@mf)gr O‘ﬁ‘legg?‘g}i&féh%dr et dpeou &Wf %?PB'@%@?“? t\@%"f‘)ﬂﬂf(“iweow? 4

35 H'Nwﬁleﬁ%m)s foxbthgtxgat(ﬂéﬁt anli"}‘)rewﬂﬁﬁﬁ of daid ?atﬁ&o @kl J=8Hz); 7.05 (d, 2H,
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o bl GBI b it it BT B e e O ARG Te crmpesifans 4 o
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1- met hyl - 4- pi peridone (3. .5 nmol ) inagueous net hanol (80 ni,
CH30H Hizlgdgapsules, on élqmdﬁtsufcle ap §olgtlpmsr, @tspiensionsy emulsionsy ehst, owtaaw@t

renmoval fl| ratlon ite and oI vent oratl ness at | ow
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Dr opwi pareactdialt (i8¢luding 3ifbrineheoud) @séTlFudhO pRarflacétrRdl ¢ ﬁbélﬁﬂnsoiméalrﬁjt ami ne
in EtOH (50 nlL) separates a white preci pltate of 1-nmethyl 4-am nogl peri di ne
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t he usuwahtaimaky lspl,talﬂmlef/feaive 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
25  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 determined by a physician, in the light of the relevant circumstances,
including the condition to be treated, the chosen route of administration, the actual
30  compound administered, the age, weight, and response of the individual patient, the

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



15 evaporation to dryness yields pure 1-nethyl-4-am nopiperidine ( 1.4 g;
12.4 mmol ). ~HNWR (CDC13): b 2.85 (m 2H); 2.58 (m 1H); 2.25 (s, 3H);
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tenperature, a solution of (R) 2-{4-isobutylphenyl)-propionyl chloride
{1.12 g; 5 mol) in CHzA2 (20 nL) is slowy added dropwi se to a solution
of 1-nethyl-4 20 am nopi peri di ne (1.@ g; 10 mol) in CHzZC12 (10 nl). After
3 hrs., the reaction mxture is diluted again with CH2C12 (10 nlL), washed
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yi &§ d 0clgcies or (adri g8 amdrmioyessfng(aR)s k(eii)fulZfo( formshhe ﬂhsli‘bﬂmpmngl-foinn _ _
1- car bpx i meth PO ettfyg? r opi onam de sodlumsalt as a white solid
m p. agﬁﬁ‘ 208 s alf g9 ra "E)‘ isaton apayHpclude NvRU[iee aueoss pras (m
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procedure of
following ingredients, or compounds of a similar nature: a binder such as microcrystalline

|zed to

cellulose, gum tragacanth or gelatine; an excipient such as starch or lactose, a
disintegrating agent such as alginic acid, Primogel, or corn starch; a lubricant such as
magnesium stearate; a glidant such as colloidal silicon dioxide; a sweetening agent such as
25  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,
30  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
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- conbi nedmirdstered atroetharia2S04e loanthxeviypd it eminpaodndwos ther iesentioa dver Ydingl d a

trapsparen (%I| (1 g; 3.43 mol). Then a solution of this conpound in
di oxan&°H¥S ‘is treated with IN NaOH (3.5 nmlL), stirred for 24 hrs at r

t., di *I‘HE%%W H&c%&@@o&ﬁ@ne‘iﬂs) fofi”lﬁall}hﬁdlnf?ﬁdt&b& bﬁr@m@ét&me%wng itiofGre

extracted with CHzCl z . Then, the organiC extracts are conbi ned,
dried mﬂymwtatm l@t mjlteatala oWl es pracessing tgtlgligues and the like are

E} o R R B B R ARB S b PRl S %%P@%e o, ARE RO 1550, hzl ][3]1 °o
= -25 .1
™~ 1&@&& &ubl%o@%ﬁaﬁt@?@ﬁns%ﬁa&% 47vl{1d5ﬂ4 513 z'](}jxcoxgoHﬁa&Jd{ gﬁ;:g-ﬂ'%g S5 (m

2HJ 9 2rqf8re(1§e 6H); 1.85 (m 1 H; 1.52 (d, 3H, J=7Hz); 0.90 (d, 6H, J=7Hz).

15 Exa I

2-(2, 6- I]"‘g’r 0@1 %‘aSn%“H%‘E“’H S0 lsoNP e 2RISR R AL ARSI S fU B i de A
sus pensﬁto@m s@é‘tmﬁ&@ ré!ez{sa-((rﬁg aekﬂminlsgstaﬁheﬂydeamm@h] FhepydstavRl antatnedci d
(0.15 g; 0.48 mmol ), DCC (0.173 g; 0.84 nmol) and HOBZ (0.075 g; 0,56 nmol)
in CHZ&QaSGGmWQ@SL()a“l s e foupd fl@rthm ipogpogated materialpdp the Remingtosrs of
3-(di opyl amine (0.06 n; 048rrrm|)|nCHZC12(5m_)|s
added raggbm@d?eﬁ%ﬂgé stirring is conti nued for 18 hrs at r. t., then the
separ affhd poSent mvéitioneshal] bantludtixeedsio} weats oftho \fellowing| exwmplos seticleareThe

resi due |s takedgtpqv with acetonitrile t the extracts are conbi ned,

filter®at ¢OstreR VS asdinaitipethe sqeRe 9\34\}5?)6‘?’5‘? U at | ow pressure.

; | d
(Plli ;I 2|_ %tﬂééz)&%%?lﬁ;ﬁﬁgﬁggwgﬁg%hﬁl@% gpmé Hﬁ@érﬁﬁ]%ﬂtof Forvil4 ¢ tifd BidedRon hasy | €l ds

(di net Ibyéraadomtqdrqulydlyqjmgph@absmw@cc(rﬁlgmmhogs oiﬁhn.’y&ddrmhal chir% gubstitdgnts, as a

transpar ent (o] H- NIVR D20 8.
7.15 (APUqpgly Pfeif%ﬂ%ﬂ“eﬁr‘ﬁ“cg%g 8 S’(“Fh co_ﬂnrHﬁ ot Pyt 55“%‘150(% 82|§ 5, [§7
Jz'zt(SHz)ztc .30 (m 2H); 2.3S (m 2H); 2.10 (s, 6H) 1.65 (m 30 2H); 1. 65
d, 3H, =7Hz}. WO (12/f1fi8377
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 1-
hydroxybenzothiazole, hr for hour, hrs for hours, MeOH for methanol, r.t. for room
25  temperature, THF for tetrahydrofuran, Z for N-benzyloxycarbonyl,
Preparations:
Intermediate compounds, which are used in the Examples herebelow, have been prepared

according to the following procedures.

1-amino, 4-dimethylamino-butane:

30 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,COs; (4.3 g; 31 mmol), in acetone (5




38 PCT/EP11210. 197-4 Exanple 11 The followi ng am des are obtained using
(R, (R ,S)-2-[3-(ahydroxybenzyl)phenyl ] propioni c acid,

2-[3" - (aWME/@&%ﬁ hyl ) phenyl ] propionic acid and (R), (R ", fcl/Epo2/01974

2-[3' - (a-hydroxy, a-nethyl benzyl)phenyl]propionic acid as starting materi al
5 instead of (R 2-[2-(2,6-dichlor ophenyl am no) ] phenyl ] propionic acid in
the procedure of exanple '10. (R),(R2%) 2-f 3-( a- hydr oxybenzLr 1) phenyl]-N
3- (di et hyl am nonr opyl ) propi onam de as a colourless oil, [a]p=-24 (c=1;
CH30H) mIl)at 25¢€; NhRS\(s@ﬁl(ﬁw) is t}&n%eﬂﬁxeﬂ c&e(rﬁghtBkl)’ter cZ)oHiig it rltl (llﬁlmlﬁid)e 1s5 75 (s,
1 H; 4.02 (bs, 1 H, ,J—8Hz sGH)
) 1 75 (,ﬂltegqq) andg, egzgaomed fo ﬂrynyss;@l)\ca gel4ﬂ§s(yx clgmnat\pgx;ngy of(qi;j: r(cFQdueSO}I

as a Cg?@%@f@gg%@@i{gt’?% é[gglﬁ %k h%%wnrﬂfﬁﬂrﬂ]wg ?Mxé@%&%‘ onam de

. 7.41- 7(32@393}1&:;101;..31-7.14 (m 6H) 4.02 (bs, 1 H, OH) 3. 31 (m 2H); 2.38

éh 53= mg():lutslc}_rg}f sa%%%&mglﬁfndal%@ﬁ; ngatgclin wit%l_;? 359% aqueogl(;l hy razine Z()l_%) mL} 4 (d,
2-[3- (a4 =" | Rt ' L NVR
o 2B AR LA 5 ) W0 BRI SN
(bs, 1 evapadMpd tmer'nQas] Fifallgyystdligiofirfront CH,CLACH®OHK §98:2H)icld2 083 g((h322H) :

3.65 ny/ 1..30 |l e, 12 , (R .S 2-f3' -
> netﬁ"i"fssﬁ% idia o2 prRe i e Bhter it fe o6 a pare |

[ 1 | Iy | ~ 1 CDC13
ge7 g\év g' 3 (m &D%cﬁ"élgm 7“75?%[ 6siH) ms 69 prf 27@'1%9%}157% "('lVFQ 3) -

(m102H)J THzBQ. 2(3r(15 6ij) 1.72 (mZZK-Isgliﬂ—{)bs ZJHM-I{)dI 48(—m 2H)7Hz) 1. 65 {m 2H)
1.55 ( 3H, i S epared using the (R,(R"', S~ 2-[3-(
a- met hyf A8nyl chloride in the 30 procedure of the exanple

1 i nst edeploft Nemilkd), @n{eﬂhylaﬁﬁﬁbﬂ%ka(ﬁ@eﬁ%%m%@%w |m&ﬂ§rl%hﬁemsteaMf
02/ 0(r8377 PCT/ EP02/11197-4 39 The alternative use of

2-(3- |sb1ppthp3ahpnmmyth9pmmusp§dce®hborl de, (R 2-(3 lsobutyl phenyl), {R
2-[3- (st - I HI onyl chloride, (R 2-[3 -(pent-3

yl') pheny / . chtorTde tn the procedure of the exanple 1 gives: (R)
2- (13- 1 soprowl QolhﬁM' bf NB:B(ﬁ@aﬂﬁﬁ 6@11 mﬁmec&z P7ORY; orlary d@ma1) thHVR
(CDC13) : 8721713"%‘7 ; sz 3.53 (m 1H); 3.30 (m
2H): 2.thigmomgholipg (2.6 gz 2 r&mmq))l €125 nghyis hqat@sat(tbe regiMx t@nﬁﬂsﬁtyre 1.23

b o agor 245 s i ‘?39‘3"&‘ AR diskied, Fagleg=h AL AR TP ga e € L
CONH) 3\1:%306 Ahd fbbﬁporﬁed?&o(dfyn&lﬁ)m v2@u418n (thlfﬁhtlorﬂ w a3t c%oﬁ&tdg?aphngm J=7THz) ;

209 (s, /ng)_F TIZ% 3H, J=7Hz); 0.9S (d, 3H,
J=7Hz) 511(@) gei_(flgcr(tgl:[@b lq;f ﬁplﬂépﬁ}ﬂq 11(B-BQC- ammopropyl) thiamorpholine (3.1

d -31 1, CH30 1 S~ HNW

R TSRS o) L (St o0 LS S MR
lH) 3. (BIGa\(algE (ﬁ’l-t)h;e @o®etiyengrat) js Perfanied, dsdlvingR).4 g (5.4 mmol) of said

_22 £33 {c o(rannt }{q) %ﬁha%ggods HC{\I(6 m£9 'al'T E,h Yé firs Qx?e?,rtgg %Ll)u 151(1) prlnac?e am(:ﬂme by P

addltlon 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-
25  aminopropyl)-thiamorpholine as a transparent oil (0.63 g; 3.96 mmol).
'H-NMR (CDCly): 6 7.75 (m, 2H); 7.65 (m, 2H); 2.72 (m, 2H); 2.35 (t, 2H,
J=7Hz); 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 (D,0): 6 3.75 (m, 7H); 3.45 (m, 3H); 3.15 (m, 2H); 3.05 (m, 4H); 2.20
30 (m,2H)

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




_ CH30H)

~H NWR (CDC13): S 7.25 (m 3H); 7.12 (m 1H); 7.08 (bs, 1H CONH) 3.6S (m
20 1H); 3.5-3.13 (m 2H); 2.75 (m 2H); 2.55 (s, 6H); 2.35 (m IH); 1.95
(m 2H); 1.58 (m 2H); 1.50 (d, 3H, J=7Hz); o-6H,
J=7Hz) . B%‘F‘?)é benzoyl )phenyl ] - N-(3-diethyl am nopr opvl ngég?zg(}r%yrﬁ de:
[a]D=-115(cBCHSOH) "HNWR (CDC13): ~ 7.8 (m 3H); 7.70-7.55 (m 3H);
7.50-7.28 (m 3H); 7.25 (bs, 25 1 H2CONH); 3.75 (m | H; 3. S0-3 .20
(m 2H); 3.3.15-2.80 (m 6H; 2.0S (m 2H); 1.65 (d, 3H, J=7Hz); 1.70-1.53
ng b3Hh43lJa1)n5ﬁoﬂro&ﬁ) bmegaiéi): gﬁ)l 2-f de [a]D = -20 (c=1
enzoy eny I met hyl am nopr op. ~pr opi onami de = - c=1,
O HABEI P ETS Eb G LB S75H 20 345 4ty TDO1DY, 218, NHgk - 78 (m
3H); 777 H) 755746(m 3H); 7.25 (bs, IH CONH); 3.62 (m
1H): 3198 %%M%é“’s%ﬂ(m 2H); 2.12 (s, 6H); 1.68-1.53 (m 5H). Exanple
- 13 5 (R oblaihéd h§@%>p(ﬁe1@dlﬁélmsteadUﬁﬂhdﬂh&jﬂh&frﬁﬁﬂﬂeﬁaﬂ@'p@@@ﬁhx@e hydrochl ori de
(R 2-[{4- |sobuty phenyl)-N 3- (am nopropyl ) propi onam de hydrochl ori de of
exahpl d-BOCpropangdid-diamingo the free am ne and treated with isothiouronium

chloride ac ql'u?(glé lf?lt{t{&g ngrnﬂ?)eqi%%\lf 1. AP g'd '8 Zkﬁ(ollylang 5-36‘ drops gf] Ah'coflrlgt Chem

Soc., 86, 4

2- (4 ISQ@lateyhdﬂ&en@(|a)st1N‘e3(sgNl&Bh%EBYIB@C%@MM—@M}M ORaide €5 igydn gahernyiide 10
mp. 142-146C; B> CH~OH) . NVR (DzO): 8 7.2 (d, 2H,

J=8Hz) lolyeng (éemlz)H heJnBcPay is 'eeased(%éhe feflp tmqraturesfowms Aftepicoglingat) ; 3.5 5

2H} 5+ 245, 2 d, 3H,
Sm7kh) 81% J%H%ﬁ%ﬂés%ﬁz%pg%lt%dé rldﬁlgglo\z/gz l}J\IS é§o‘h a]ﬂﬁ ggr?gtegr @:%rgﬂ[?sg lgf t he
N- Wdr@xc,lmatcbg\m d@@@mn@pt@yhﬁﬂ@l(kﬁ £r1815mnydly axchtrespaensail {yieldd of the
N-am ng-carbam dot hi oi ¢ acid nethylester gives: (R 2- 4-isobutylnhen~rl)-N
[ ~h~ rd%éfsguani di nyl') propyl ] propi onam de. HO (R) o 14
2-y4-isobut i p mul e
y W Rigsheh }lghﬁ)'%h n|%g14?§3 PR I%p@lq frpﬁmngﬁ W) ok

(R) 2-(4-isobut~uh dazoli n- 2- am nopr op pl onam de 20

The (RdrépWidedtd ssbued spldoy lof tid SbqvardzidepindPliF )(Po mmwm@ges hyﬁr o888l ori de
te the free am ne an eated wit

S T T o R T

thes a?%(@g&i(uﬁrﬁdh@%ﬁﬁ?é a§<saksﬁ ag QI £ fdw of RIOH B 8Bparste G whi¥SpretipRdte 0f964) to

give - -i sobu

[ 3 ( i mtmdte@yliphow"yemdﬂim smpsmg ﬁxr@dirmtam daedmahEH xaﬁomwrypes]spat- -15

D2Q) b 7 2 6.8
(bs 1% g%i‘llﬁ g“éesgp%z(qg a%i“m\?)ﬂéjégg F%%p"‘(“ﬁﬂ%am‘? "ée Y‘ETI%WO 2 (m
2H); 2.35 (dp-NMR &DER): 3 429003, 81, (CONE ?)3251(11552(1)1283% ﬂfﬁk'mz 17 (d, 6H,
J=7Hz). The use of 2-net hyIth| o-tetrahydropyrimdine in the above procedure

yi el ds{t, R) J=Z7Hz); 1.60 (bs, 2H, NH3); 1.55 (s, 9H).
20  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
25 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
Na;SO4 and evaporated to dryness to obtain 0.34 g (1.22 mmol) of methyl (S)-2-amino-3-

30 dimethylamino-propionate as a pale yellow oil.

'H-NMR (CDCly): § 7.45 (m, 5H); 5.73 (bs, 1H, CONH); 5.15 (s, 2H), 4.32 (m,



30 (4-isobutyl phenyl)-N

L3-(tetrahydropyri m di n-2-~, ~am nopr op~| ] pr opi onam de. WO 02/ U&EB377

PCT/ EPO2NYA970dk3#l ~ HNVR (D20): 8 7.2 (d, 2H, J=8Hz); 7pdrfes2/abts J=8Hz);
6.8 (bs, 1 H CONH); 3.6 (g, 1 H 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 5H); 1.55 {d, 3H, J=7Hz); 1.0 (d,
6H, J=7Hz). Examule 15 5 (R), (S ) 2- ?(74 i sobut

| ~phenyl ) - N-[ ~1- car boxy- 4- am no) but yl | pr opi onam de A sol ution of (R

2- ;4 IsHPLHV\AM @hﬁlgyg)'gr(mlzmyl 224, 6Hi).de (0 54 gf 2. 42 mmol) |hn CHZCIﬁ (10
m) is slo adde ropw se t Sus o 5-BOC-orni ¢ e net

. ester hydroérﬁt’éi‘iepd%l“(‘gn gbsayd mst ge B% r“i"BPH)W‘ %“rﬁt%t”(l?) gnly is 4 84
rrm)l) u 1 46k@RionY r t at r.
T RGeS IQRITOS U s The”o%*gi‘n. ShSEE ORI, &' and
~ was hed qucrtche(hwsl:ktMre@He(l) Zomilig |5c91nmiol)\laxtdtﬁ®p©ﬂaﬁedﬂn) yacdninete drymass Né{IhSSO4 and

t bt f
chr Dmf U FREL AR TPl 19r G ot b¢ heies! 9iErR Feae pagpeted with 3 0%
2- (4i SQ@&&M& phew k?)&rﬂﬂqpﬂﬂkc&@ 1B6%e Bdsiy &ﬁ‘h@ﬁH@EtﬁM' ex®@t@d with edL,cpnsparent
oi | reat ment of said conpound with HO 3N (8 nlL) for 18

h at r (2)t10 ). rfbwddhtwomgthsnﬂ wnraptseveamlan@cb rdriadelves NaQ4 evaporated to

it ocAPBFIIR PG b g 1] @eowwéﬂﬁiéﬁf S-SR B bERRBRR o1 e i
di oxane 4N I“ﬁ@hk/r(z Qi3 ﬁ N} 3.82%s, 34029, 2at(bs, - 2H, Nﬂr)ezns%um)l S

stirred overni ght and evapor dto dryness at | ow pressure e residue is

t aken GFQZVQs,th)Et QAc (15 nlL); the organic phase is washed with a saturated
rrL y d rred over NazS04. AcCEt evaporation yields

(R, (S : PYLERtBoxy- 4- ami no) but yl ] propi onani de as a

white soli dUnﬂblpstlﬁ*ﬁ@Vﬁqdzm e){térhapcoolmégto( erzéhtdin  BESREbtion™ l’én&ﬂ%tﬁ@'vs@ de) :

S 7.3 (d, 2H; 2H); 6.25 (bs, CONH); 4.20 (m 25 1H); 3.70

(m 1 etmeg@O(}ﬁCgﬂ;O mo@r edvivalents of 19N( Bﬂqu;hbolar@) gohutian{in THI%ax(ed 3H);

0.95 (d,,,6 (

- (- Pl R LR sondightor .2 B wmings 5 memasiels 4518 bmiamsHd KL or i de

Pr epar guipuslisngLy; Peh Qhite € SROBBbRAGE Ekdest )S’deﬁﬁoﬁki‘lrby/adutﬂéﬁs hdditiendf ahtet.he

orni thine derivative. 30 [a]o = -28.3 (c=1; WO 02/ 01r 8377

PCT/ EP@dley concentraion to-p sell (volvaes: wsler vacupm, 6&6 edgtlorrlsrﬂllmth AcOl (d, 1

M CONs 81 ofuff Ofe HMachPiin D2gufdhe SEHCLEHEh: oho g&t&gmﬁ)
1.92- 2nZ&rz(lny,di:id)iovérNQzSD&BdéVapoﬂdthtoliq’&fes{d 3H, J= 7Hz) 1 20 (m 2H);

0.92 (d, 6H, f4 but
LN - oty SFO4 20505 OR BRI (St e MBS 5 BT B AR HBORE 5 et ssh "6 (R

5 2 (10
it < TP pROGRID BIEEHRLY o6RPS silel Smitdy 4 miuRf( B B0C B 210
(am nedmyr)le-lﬁemndayd N- ( 2- hydr oxyet hyl )et hyI am ne |n CHZCI z (10 nm.) at 25C

The m xjure is.ke under stirri erat t hen
di | ut ed SAFYIR 9&@ep%6°’hf7 mpaiyd %B%ﬂﬂ Bﬁ’vé ﬁﬁah&)th%g ‘gani ¢
phase iamifBappeadin- gﬁﬁ'tai%ét@ AR %? &&tmeht Wi ed tﬁﬂﬁ’éro&&a@%@”ﬁﬁ
evaporated to yield 0 (R 2-(4isobutyl phenyl}-

2-[(N dighi¢rpmeiage, hycaffosd,set mdtl)ylam( mmmmpmdmdmlmwsnm orbls- 15 [a] D
5 (cx " HNWR (CDO3): 8 7.25 4 6.15 (bs, 1 H, CON
s ’,g‘ﬂ‘é‘?ﬁ?%ag a“3 40 (m(2H); b e (t, 2I(—I,mJ:|7_|)Hz); 355 (4. 2H J=7|I:||}z);
2.35 (bs, 1'H.NMR(C 2 (4. 13 192) 23 5. 5 = 5 1.53
(d, 3|(4 J= 7% % )26%4@2?@7@),— 3@4&(2”3%{')(,93%5(;11,314),2@5 Bo26m=7);

2.45 (m, 6H) 61 85 (bs 2H, NH2); 6 1.75-1.6 (m, 6H), 8 1.5 (m, 2H).

5-BOC-omithine-methyl ester hydrochloride

Maintaining the reaction temperature around 0-5°C by external cooling, solid 2-Z,5-BOC-
30  ornithine (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,CO; (0.38 g; 2.7 mmol)



20 R-2-[(4-isobutyl }phenyl]-N-f4-(di met hyl am no) - 2-buti n~l nropi onan de
R(-)-ibuprofen (0.34 g; 1.65 mmol) is dissolved in dry CHzCl z; DCC (0.37 g;
1.8 nmol d9BZ (0.24 g; 1.78 nmmol) are added and the p | ef t
at r. t m]lgg?mstl rring. for 3 hrs. N Ndinethylbutin-2-yl erMH’Zg‘Péﬁsne (0.2
g; |.78 mmol) dissolved in dry CH2Cl12 (2 nlL) is added to the solution and
the resulting mxture is stirred ovethight. After 18 hrs, 25 DCU is
filtered off and the filtrate is diluted with CHZClZ, washed with sat. sol.
NaHCO3 i a3 DRR2D, mbRtTe ridwrd & stinedaodabaddigtonal ht e00-9%€aniNaZS@4foand

evaporated under vacuumto give a red oily crude residue. The follow ng
_purifi (‘}étth?ihdll!ﬂ}eq WAHEtOW trglé ,aag r{x}te@dvg e clear solution is washed with water

)" 2o PO Lo S s B Sl
. 02/ O%8$?ﬂﬁafbhﬁig(s)ﬂh®algé’l Ctzg\lsh&_hr(zh?g@(aﬁ@@lﬁm ?15(?5713/{.1’;]{30?% :20) rygehid;; Ezssr ga) 7.05
'(2m4§7 F@O : 59151%7t%;lée5?2( g%m)mmf{nfss (m 1 H): 1.48 (d, 3H, J=7Hz): 0.91

(d, SHy 1ekREW 8d 8 prbtect 4 out accord;
i 7. o {PATIEL SRR Rrrertng Boup (Camied pusacsording i e greesdurs o,

R- 2- [ { Meierwibartly EY phéﬁﬁyﬂapedxlmp 4La1|i ri’elSByl%M) ryoe—lds HBOCrptrithirepmethghester of
exanpl olvedln abs. EtOH (5 nmL) and 5 %
Pal ngsﬁ?}ﬁ 8611 88? (:(P@ngcéa”m %%m’“ﬂ ‘rﬂl catal yst; 0.08 g)(l s aélded The
mxture is mme(@@g) Bneles (@t ﬁHSN‘PEf)l §.4B"(BS T BONHY, 4. zfoqu 23Rrs, then

is filtered over a Celite pad. The Tirteéer cake is 10 ply was edvmth
Et O, t(héHf)JZH)l(mtéHbé&(m,pﬁ{)aﬂédsw}@er vacuumto give pure
R-Z- 2- X 2 but enyl ] pr opi onai ni de as
pale y ¢ ZIopAnAMIRCICH30H) ~ H NMWVR

(1Y ok sz““&-}" 6%@%'(3@%‘? 'g*a“‘]w%?*&é %" ‘i"‘;”g@"?"%{‘f‘%ﬁs’%@p@% ‘?’@1’53%‘%83( 05
(d, 2HJ.E;8H¥1) Org Proc.(Rks. Dy, 03P87)9972. 25 (s, 6H); 1.93 (m 1 H); 1.55 (d,
d,. 6H,. J=7Hz EXx | 19:

AHUAO) 111e[4 %dl me?%l :m nomet hyl ) uhenyl | propi onani de

- ((4 &
R(1} IbuF)rofﬁlQﬂtr&in%e @83 .0 I )mh&léqk sdae%]a/%rddmw RN¥bored! (@Lk 8(5 m)

and the solution 20 is refluxed e conpl ete dlsappearanc
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dried over Na;SO, and evaporated under vacuum to give N-propargyl phtalimide as white
10 solid (3.15 g; 17 mmol).
N-propargyl phtalimide (0.64 g; 3.4 mmol) is dissolved in 1,4-dioxane (20 mL), then
dimethylamine (8.5 mL; 17 mmol), copper (I) chloride (0.35 g) and paraformaldehyde (1g)
are added. The solution is refluxed for 3h. After cooling at room temperature the formed
precipitate is filtered off and the filtrate is evaporated under vacuum to -give a green oily
15  residue that, after dissolution in CH,Cl,, is washed with sat. sol. NaHCO; (2x30 mL) and
water (2x30 mL). The organic phase is dried over Na;SO,4 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-2-yl-1,4-diamine (0.5 g; 2.05 mmol) in
20  ethyl alcohol (10 mL) is treated with hydrazine hydrate (98 pL; 2 mmol)) and the mixture
is refluxed overnight. After cooling at room temperature the precipitate is filtered off and
the filtrate is evaporated under vacuum; the crude residue is treated with acetone at room
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).
25 'H-NMR (CDCl3): & 3.52 (m, 2H); 3.27 (m, 2H); 2.35 (s, 6H); 1.90-1.65 (bs, 2H,
NH,).
2-(amineoxy)-N-methyl-N-(2-hydroxyethyl)]ethylamine

a) (Z-amineoxy)-acetic acid
Maintaining the reaction temperature around 0-5°C by external cooling,
30  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
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(R) -2-Aryl - propi onam de conpounds of fornmula (1). PCT/EP02/ U197~ CH3 R
NX-N Ar ~R~ \R (1) and pharmaceutically acceptable salts thereof, wherein
Ar represents a substituted or non-sddstituted aryl group; R represents
hydrogen, C--C4 al kyl, Cz-C4 al kenyl, CZ-C4 al kynyl, optionally 10.
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The selective reduction 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-
20 amineoxy)-N-methyl-N-(2-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
25  transparent oil.
'H-NMR (CDCl;): & 5.28 (bs, 2H, ONH,); 4.67 (t, 2H, J=7Hz); 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)-
30 2-(4-isobutylphenyl)propionic acid, (R) (-).ibuprofen, 72.8 mmol] in thionyl chloride (37.5

mL) is refluxed for 3 hrs. The mixture is cooled at r. t.; the excess reagent is evaporated to
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10 or Ra and Rb, together with the nitrogen atons to which they are bound,
forma 5-7 menbered heterocyclic ring, monocyclic or fused with a benzene,
pyri di ne W opggst dine ring; with the proviso that when Apcirmpaydosi phenyl
residue and X is an ethylene or propylene residue, R and Rz are not ethyl;
15 with the further proviso that, when Ar is a 4-(2-fluoro)di phenyl

residue, and X is butyl ene substltut 8H by a COzH group, Ra and Rb are not
hydrogen; and with the further proviso that, when Ar is phenyl and X is
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RZ are IFﬁHe})é)rﬂﬂ)e(ldt 6§, Iy/dtzpgen, |inear or branched C,-C6 al kyl, optionally
i nterruypted b)i an Oor S atom a C3-C~ cycloal kyl, C3-C6 al kenyl,

C3- C6- = aryl - C~- C3-al kyl, hydroxy-CZ-C3-al kyl group; or R and R2
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represents aVghmsyleenabooelingCkieeping thg rem10at¢mlmagr®quom§06@11 srﬁdtlrabof/e and p

epr coa) & @B ER e Rtea oo ug e £ 8 s HERY T8 B Bgen and

Rb is hyslwgofided iy drsoned sohutiof-of! Kilimedk mﬁm y@nﬁﬁ@u@ merlsmmﬁgnand Re,
are each mdependently hydrogen, C, - Rb
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Corrpougjds according to claiml1l, wherein Ar is chosen from a) an Ara nono-

%B’é’lai“’tlﬂ?@ﬁpﬂ}WPP‘@FWGG are qbiginesd agrapal ?)Y"dbl“b‘?ii c acids selected from

or pol

al m noprofe r r of en,

i bupr of en, rk opr O?&]Qﬁ g?g Hdﬁ {ca)lx%lflfrag? ﬁﬂ??lzg{]ggﬁl%k?palféﬂ# ?édr)\ and
its dehyﬂ)rs tmat!l:ddwl‘ryat]lmonieﬂ%Ehi@l\(ésnL)pBlawd))padIfedrat rsuatﬂ:nraflﬁ@, thd featti@pr of eni c
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bot asmB‘u‘é{ t‘%reéé't‘ﬂf% Lf& e%§§fes i 1hg1 esidual Jpgteio s F%lmmated by

di ast erpebpdi®fenoval through the addition of small amounts of anhydrous isopropyl alcohol,
in vacuum. Final crystallization from AcOEt (300 mL) separates a white powder that is
filtered, washed with dry AcOEt and dried for 24 h under vacuum conditions at T=40°C to
obtain 18 g (55 mmol) of (R) 2-(4-isobutylphenyl)-N-(3-dimethylaminopropyl)

30 propionamide hydrochloride.
m.p. 95-98°C,



OH (Na) 2t wherein, when Ar2 is phenyl Ar, is selected fromthe group
consi sting of phenyl 15 and thien-2-yl while when Ar, is phenyl, Arz is
sel ect ed WHePédd®; 9roup consi sting of phenyl, 4-thienyl, p@ﬂEgyi/owﬁ) an
aryl of formula (I1Vb): ~-Arb (I1V b) wherein 20 Arb is a phenyl nono- and
pol y-substituted by hydroxy, nercapto, C -C3al coxy, C, -C3-alkylthio,
chlorine, fluorine, trifluoronethyl 3%itro, anino, C-C- acyl am no
optionally substituted; and ~ is hydrogen; a |linear or branched C -CS

al kyl , CZ-Cqa] Da*l%r(y#l 6yCHMHES- al kynyl residue optionall y substi tut ed by
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C--C3-al kyl |or the residue of a G -C3-al canoic acid; is zero or the
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Conpounds accor di ng to any of claims 1 to 3, \/\herel n Ar i s chosen from
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Example 3
20 (R) 2-(4-isobutylphenyl)-N-2-(N-morpholinyl ethyl) propionamide .HCI
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 stirred
25  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 (¢=0.5; CH;0H).
30 'H-NMR (CDCly): & 12.55 (bs, 1H, NH"); 7.80 (bs, 1H, CONH); 7.45 (d, 2H,
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PCT/ EP(12/0 52 9. Conpounds accor di ng to any of clainms 1 to 8, wherein

NR~ Rz repr &R €UDAHY §riawys, (bdj HY DL X7 80, (bsli Hﬂhsszﬁl))d 45 (d, 2H,

I d h I h hol ~ d
tL'gZ?Eé??IIa‘%S%e@M Rk 4R arhes. a"m%x;@haﬂfoa'nﬁgﬁr)ﬁaj& by s ne.
éo?rgﬂoﬂg $ a co?aI(ﬁI ﬁgygr@w IgIgIéIr}gZ)Zé I%ITI&?OZ%I ect eIIXdIﬁI‘h ITMI?&OIPY’I w0

(R -2- [J(=74Hz)5619|5t(§u th,hleﬁblh] N- ( 3- di met hyl ami nopr opyI ) pr opi onani de;
(R-2-[(4-i ' 4 [ am nobut yl ) - propi a81 de

hydr ochl or i & ADthigmorha 1ny] propy promonaml eH

-N-(3-N-nor I Lgna R) - 2-[ (4-isobutyl) phenyl

N (2 di et ﬁ??a%@%%‘é‘?ﬂ%%%’;ﬁoﬁg Fosom (R - =1 viopnent]

{R)-2- [(4 |éHmiM)RI leﬁbn&IS)lSp(b@,pll}Qr@(Dl}JHl)I-Ide (m mH) Mzm net, dzTmMz)i gleset hyl ] pr

opi naT X0- 8- ne - 8-aza- bi cycl

ool ?H?* (‘h“"sdﬁﬁﬁ%ﬁ@n@?a@%ﬂ&& G453 (4, 28, 1=7H); 1.95 (m,
R-2 hol I | d
- i e gt i D e o e e

hydr ochl ori (ﬂk12 (4 1sobutylphenvl)-N-I 2-(4-methyl-piperazin-1-yl)ethyl]propionamide

(R, (S))-2- II)A‘_ i sobutyl) phenyl]-N-(1-carboxy-2-di net hyl am noet hyl) 20

pr opi oRgHS:

(R, (S)-2- Mﬁ db%?@gﬁ()b@ P&']%@I3I37I\I'CL6§ eﬁr@m(y 4-pi peridin-1-yl)butyl]

pr opi onam d

(RR5(S') - 2- [‘Hmmzommsb}memyh]s (Nr (4&)cambqw-1ﬁ)aqubluaﬂl))popmloﬂﬁ??

(R -2-(4-1sobut %}ghenyl N-[ 2- (di met hyl am noet hyl ) am nocar bonyl nmet hyl )

pr 0p| 0 a}ﬁ GE ﬂv r %|(éf |2HeJ_'7HZ), 1.85 (m IH) 1.30 (d 3H J—7HZ), 0.81 (d 6H

2-(2, 69 dléﬁ?) or ophenyl am no) - phenyl - N- ( 3- di net hyl am nopr opyl ) pr opi onani de;
3-[3-(a-net hyl ) benzyl ] phenyl - N- ( 3- di net hyl am nopr opyl ) pr opi onam

i de; (R) 2-(4-isobutylphenyl)-N-[3-(4-methyl-piperazin-1-yl)propyl]propionamide bis-

hydrochloride
30 m.p. 216-220°C; {a]p = -20.5 (¢=0.5; CH;0H).




(R -2-[(3-isopropyl)phenyl]-N(3-di net hyl am nopr opyl ) pr opi onam de; 30
(R)-2-[3-(pent-3-yl)phenyl]-N(3-di net hyl am nopropyl ) propi onam de;

(R -2-T(4¢é ) phenyl ] - N- ( 3- guani dyl propyl ) pr opi onam gg; )2/ 0C8377
by eroo TQRENS Y, Perroffy

(R -2-[(4-isobutyl)phenyl]-N-[(3-hydroxy-guani dyl) propyl ] propi onam de;

(R) -2-[(4-isobutyl)phenyl J- N-[ (3-ami¥o- guani dyl ) propyl ] pr opi onani de;

(R -2-[(4-isobutyl )phenyl] N-[ 3-(2-am no-2-im dazol i ne)

prOpyllprOpl}qunR ,0): 8725'\$_m 4H); 3.75 (m, 1H); 3.55 (m, 8H); 3.25 (m, 2H); 3.15

(R -2-[(4-isobuty hen

N et hyl - N- E\ > hydroxyet hyl ) ani noet hoxy] 5
propi o nihﬂ)e3 QOFé)‘» )MZ(@(?AH |J§6Hal,)}l%5p{m; ) LA (d, 3H J—7Hz) 0.90 (d, 6H,

1- carﬁi 55 am nopentyl ] propi onam de. 11. (R)2-(4-isobutylphenyl)-N
(3-di Xﬁi‘ﬁ am nopr opyl ) propi onam de hydrochl oride 12.

- (R 2-(4-iso t:zy PReBMYIph &)= -[3(pi ideHyMytdph BB p) divafidd R heorikde

hydr ochl ori 1 Conmpounds according to any of clains 1 to 9 wherein R
and®RZ are g)rIbJ§58OaCfferent from hydrogen. 14. Conpounds according to claim

13, wherein | i CQ al kyl ene. 15. Process for the preparation
of (R)-2- ar@”pr(%g(%nd;%a@é%oundg of 15 formula (1) accordi I?\g Itoo claim1l
CH3 R R N-OHMNMR (@ciﬁélﬂl Q(WQIHBINHW 7.4 (& 2 J38047)RY TRys, U

nmeani ngs as defined inclaima1, nprising reaction of an actlvated f or m of
an R- 2CANH)7d}5 @ni2H, &eHiz)os. 8ﬁc6q,rﬂHI,aI=(7171)z) Vit 4 (andR)i2nss @i, 3ty i2e(n(, VI ) CH3

?afbé\lf}ﬁay%p@%é%é@: A o aie | 2R S Bk SR L g g o

clggm 1, fofryEe @sh N (Bxo-§-MetBRBIVANASyB618 2L Jb&tB-{1Gprel @i m 2, for
use in the treatnen psor|a5|s penphi gus and penphigoi r heumat oi d

arthri momanmdﬂm'drocmﬂndﬁhr onic inflammatory 25 patol ogi es i ncl udi ng
ul cerative coli orAfut e i st ress syndrone, WO 02/ 0&8377
PCT/ EP02/ ( 119, 7% §54C @Bpaéﬁs@ @S &%‘gﬁ)g cystic fibrosis, chronic
obstructivel n .S I I r =

HANVR ?él}i(r‘ﬁb ) HJ RIgRE 9B5RA! '251' J= SI]I§) e%ﬁgﬁ i ury

according to claim use i € prevéntion and’the t7
caused UONH} eltBning 1&)d3. ﬂé(mrﬂti}sﬁow (gb1HAI= 7Bzm;mﬂmcts3H);doﬁ(m.@(mp4Id);ai ms 13

ol I moPchoR TeitD: | dakBeytbe S5 AHmbc Tas S GhaPh S A r1 cuki n 6.1 nduced

chenot gxiagpdd 5 POl ynor phonucl eat e | eukocytes. 20. Pharnaceuti cal

conpos ont ai ni ng a conpound according to any of clains 1 to 14, in
adm xt ure WRYR-64-sobutslphenyd BV (Bemihtpopdiprdfiodsnide hgdrosliloride.

N he s Ry Axestiionof KHGC Ruimagropyamine (522 g 1anrgh At CHACIARO M) BuL. AL, A9
S Ag&Ag'ﬁﬁ('iA\eﬁLdréﬁwils@\to AshirbdSusPenstih 88 (R)(-) Mubrodd&s 18 £S105 hmolf DEET3ARLgALS. A
20 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 1"eact10n 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
25  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 HCl 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);
30 m.p. 160-163°C;

[a] p = -31 (c=0.5; CH;0H).
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P
! 9 ') -1 2&109 C().- 10%0&, ()= vf. 3" 1090& () - F&* 109%M& .(),-y, ) 10%
ém();) ) ég@@%ﬁé@@@g‘b%q@%%lsﬁf fn_ofu@%hg)frélzeh SollioR s (lgloph{lg'hzeg/flg ylgl)d y.)
SF" 10%0&00¢) g! (188 @ném6]) - 66 IRYAB 0)(4-isduBEHehy)) DOOD cdrBbf=5- dakrEthitaa k@
10bb! &s$10%&. () -f F'10%& ()-f . ,
F' 109 &hylptepigyepede sodfum saltpea phite @libobs' ()- H#I }111J; IbCE@
10bb! f " s109RE&:. %-?@%}%’L@%& ()- KIO9%&' ()-yl0%& ()-fF'10%& ()-f910%& ()-;
3333/ KKKaBE@A GBB! ySIGT10%& ()- y-3"10%& ()- & 310%& ()-ys*3"10%& () -
1 &19%Db&’ () fo)spbd ang=0.5; €elLOHY LKM-MUWNVRVK@ 10bb!  10b
'"H-NMR (CDCly): & 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,
6H, J=7Hz).
Example 8
20 (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.

25 Example 9
R-2-[(4’-isobutylphenyl]-N-[2-(dimethylaminoethyl)aminocarbonylmethyl]-

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

30  of N-(3-dimethylaminopropyl)glycinamide hydrochloride (0.64g; 4.47 mmol) in DMF (8
mL) and triethylamine (0.6 mL; 4.45 mmol) is added and N,N-dicyclohexylcarbodiimide
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10@ @ 1H); 3.30 (m, 2H); 2.45 (d, 2H, J=7Hz); 2.35 (m, 2H); 2.18 (s, 6H); 1.85 (m, 1H); 1.52 (d,
3H, J=7Hz); 0.90 (d, 6H, J=7Hz).
15 Example 10
(R)-2-[2-(2,6-dichlorophenylamino)-phenyl]-N-3-(dimethylaminopropyl)

propionamide
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, (6 m
20 L)isstirred 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 residue
1s taken up with acetonitrile twice, the extracts are combined, filtered to totally eliminate
DCU, and evaporated at low pressure. Purification by flash chromatography (eluent
25 CH,CL/CH;OH 95:5) yields (R) 2-[2-(2,6-dichlorophenylamino)-phenyl]-N-3-
(dimethylaminopropyl)propionamide (0.141 g; 0.36 mmol; 75% yield), as a transparent oil.
[a] p =-30 (c=1; CH3;0H).
'H-NMR (D;0): & 7.38 (m, 4H); 7.15 (m, 1H); 7.05 (m, 1H); 6.60 (m, 1H +
CONH); 4.25 (dd, 2H, J,=7Hz, J,=3Hz); 3.30 (m, 2H); 2.35 (m, 2H); 2.10 (s, 6H); 1.65 (m,
30  2H); 1.65 (d, 3H, J=7Hz).
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(R).(R'S) 2-[3( a-hvdrovaenzvl)nhenyl]-N-3-(dimethvlaminopropvl)propionamide as a

colourless oil,
[a]p= -24 (c=1; CH30H),

10 '"H-NMR (CDCls): & 7.41-7.3 (m, 3H); 7.31-7.14 (m, 6H); 5.75 (s, 1H); 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 (g, 1H,
J=THz); 1.4 (d, 3H, J=7Hz).

(R)(R'S") 2-[3’-(a-hydroxy, a-methylbenzyl)phenyl]-N-3-(dimethylaminopropyl)

propionamide as a colourless oil.
15 [a]p=-28 (c=1; CH;0H).
'H-NMR (CDCl3): 5 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’, S’) 2-[3-(a-hydroxyethyl)phenyl]-(3-dimethylaminopropyl) propionamide
'"H-NMR (DMSO-dg): 8 8.12 (bs, 1H, CONH); 7.31 (s, 1H); 7.25-7.10 (m, 3H); 5.1
20 (bs, IH, 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

mide as a pale yellow oil (1.2 g; 3.52 mmol).
25 [a] b =-30 (c=1; CH;0H).
'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]propionyl chloride in the
30  procedure of the example 1 instead of the (R) 2-(4-isobutylphenyl)-propionyl chloride.
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11 m( m, 2H); 2.90 (m, 1H); 2.37 (m, 2H); 2.15 (s, 6H); 1.65 (d, 3H, J=7Hz); 1.23 (d, 3H,
J=THz).
(R) 2-(3-isobutylphenyl)-N-3-(dimethylaminopropyl)propionamide
[a] b =-30 (c=1; CH;0H).
10 'H-NMR (CDCL): § 7.21-7.13 (m, 4H); 6.85 (bs, 1H, CONH) 3.53 (m, 1H); 3.25
(m, 2H); 2.48 (d, 2H, J=7Hz); 2.30 (t, 2H, J=7Hz); 209 (s, 6H); 1.9 (m, 1H); 1.55 (m, 2H);
1.45 (d, 3H, J=7Hz); 0.95 (d, 3H, J=7Hz).
R) 2-[3-(styren-1-yl)phenyl]-N-3-( dimethylaminopropyl)propionamide
[o] p =-31 (c=1; CH;0H). |
15 'H-NMR (CDCl;): & 7.8-7.13 (m, 9H); 6.95 (bs, 1H, 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-(dimethylaminopropyl)propionamide
[a] p =-28 (c=1; CH;0H).
'H-NMR (CDCl): & 7.25 (m, 3H); 7.12 (m, 1H); 7.08 (bs, 1H, CONH) 3.65 (m,
20 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=7Hz).
(R)-2-[(3-benzoyl)phenyl]-N-(3-diethylaminopropyl)propionamide:
[a]p=-11.5 (c=3;CH;0H)
"H-NMR (CDCl3): § 7.8 (m, 3H); 7.70-7.55 (m, 3H); 7.50-7.28 (m, 3H); 7.25 (bs,
25 1H, 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)phenyl]-N-(3-dimethylaminopropyl)propionamide
[a]p = -20 (¢=1;CH3;0OH)
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(R) 2-[(4-1s0butylphenyl)-N-3-(ammopropyl)proplonam1de hydrochloride of

example 5 is converted into the free amine and treated with isothiouronium chloride
according to the procedure of Bodanszky M. et al., (J. Am. Chem. Soc., 86, 4452, 1964) to
obtain (R) 2-(4-isobutylphenyl)-N-3(guanidinylpropyl)propionamide hydrochlortde
10 m.p. 142-146°C; [a]p = -24 (c=1; CH;OH).
"H-NMR (D,0): 8 7.2 (d, 2H, J=8Hz); 7.1 (d, 2H, J=8Hz); 6.8 (bs, 1H, CONH); 3.6
(g, 1H, J=THz); 3.55 (m, 2H); 2.95 (m, 2H); 2.4 (d, 2H, J=7Hz); 2.0-1.8 (m, 3H); 1.5 (d,
3H, J=7Hz); 0.9 (d, 6H, J=7Hz).
Alternative use in the same procedure of the N-hydroxy-carbamidothioic acid methylester
15  hydrochloride salt and of the N-amino-carbamidothioic acid methylester gives:
R) 2-(4-isobutylphenyl)-N-[3-(hydroxyguanidinyl)propyl]propionamide. HC]
(R) 2-(4-isobutylphenyl)-N-[3-(aminoguanidinyl)propyl]propionamide. HCI

Example 14
(R) 2-(4-isobutylpheny-N-[3-(imidazolin-2-yl)aminopropylpropionamide

20 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
1odohydrate (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-
ylaminopropyl]propionamide

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

'H-NMR (D,0): & 7.2 (d, 2H, J=8Hz); 7.1 (d, 2H, J=8Hz); 6.8 (bs, 1H, CONH); 3.6
(q, 1H, J=7THz); 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-

30

1)aminopropyl]propionamide.
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purified by flash chromatography (eluent CHCl/CH;0H 9:1) to yield (R),(S) 2-(4-
isobutylphenyl)propionyl-(5-BOC)ornithine methyl ester as a transparent oil (0.6 g; 1.4

mmol). Treatment of said compound with HCI 3N (8 mL) for 18 h at r. t. followed by

15 solvent evaporation yields (R),(S") 2-(4-isobutylphenyl)-N-[(l-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 EtOAc (15 mL); the organic phase is washed with a saturated
20 NaCl solution (2x15 mL) and dried over Na,SO,. AcOEt evaporation yields (R),(S’) 2-(4-
isobutylphenyl)-N-[(1-carboxy-4-amino)butyl]propionamide as a white solid,
m.p. above 240°C; ’
[a]p =-29 (c=0.5; CH;0H).
'H-NMR (DMSO-de): & 7.3 (d, 2H); § 7.1 (d, 2H); 6.25 (bs, 1H, CONH); 4.20 (m,
25 1H); 3.70 (m, 1H); 3.50 (m, 2H); 2.5 (d, 2H); 1.9 (m, 1H); 1.8 (m, 4H); 1.6 (4, 3H); 0.95
(d, 6H, J=7THz).

(R)(S8) _2-(4'-isobutylphenyl)-N-( 1-carboxv-5-aminopentvl)propionamide hydro-

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

30 [CX,]D =-28.3 (C=1;CH3OH)
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A solution of (R) 2-(4-isobutylphenyl)propionyl chloride (0.42 g; 1.875 mmol) in
CH,Cl;, (10 mL) is slowly added dropwise to a solution of 0.85 g (3.75 mmol) of 2-
10  (amineoxy)-N-methyl-N-(2-hydroxyethyl)ethylamine in CH,Cl, (10 mL) at 25°C. The

mixture is kept under stirring at room temperature for 3 h, and then diluted with H,O (10
mL). The two phases aré then shaken and the organic phase is separated, washed with
water (5 mL), dried over Na;SO, and evaporated to yield 0.59 g (1.43 mmol). of (R) 2-(4-
isobutylphenyl)-N-2-[(N’-methyl,N’2-hydroxyethyl)-aminoethoxy]propionamide as an oil.
15 [a]p =-35 (c=1; CH;0H).
'H-NMR (CDCL): § 7.25 (m, 4H); 6.15 (bs, 1H, CONH); 4.67 (t, 2H, J=7Hz; 3.40
(m, 2H); 2.75 (t, 2H, J=7Hz); 2.55 (d, 2H, J=7Hz); 2.35 (bs, 1H, OH); 2.42 (t, 2H, J=7Hz);
2.21 (s, 3H); 1.95 (m, 1H); 1.53 (d, 3H, J=7Hz); 1.00 (d, 6H, J=7Hz).
Example 17
20 R-2j(4~isobutvl)phenvl]-N-[4-(dimethylaminoLZ-butinvl]propionamide
R(-)-ibuprofen (0.34 g; 1.65 mmol) is dissolved in dry CH,Cl,; 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-yl-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,

25 DCU is filtered off and the filtrate is diluted with CH,Cl;, washed with sat. sol. NaHCOs3

(2x10 mL), water (2x10 mL) and brine, dried over Na;SO,4 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).

30 [a]p = +4.4 (¢c=0.5;CH;0H)
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[a]p = -26.5 (c=1.1;CH;OH)
'H-NMR (CDCls): & 7.20-7.12 (d, 2H, J=8Hz); 7.10-7.05 (d, 2H, J=8Hz); 5.95 (bs,
15 1H, CONH); 5.67-5.55 (m, 2H); 3.93-3.85 (m, 2H); 5.02 (m, 1H); 3.05 (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=7THz).
Example 19:
R-2-[(4-isobutyl)phenyl]-N-[4-(dimethylaminomethyl)phenyl] propionamide
R(-) Ibuprofen (0.31 g; 1.5 mmol) is dissolved in thionyl chloride (5§ mL) and the solution
20 s 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
25  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]o = -98 (¢=1;CH;0H)
'"H-NMR (CDCl;): 8 7.40-7.18 (m, 9H); 3.75 (m, 1H); 3.47 (s, 2H); 2.50 (d, 2H,
30 J=7Hz); 2.17 (s, 6H); 1.95 (m, 1H); 1.56 (d, 3H, J=7Hz); 0.94 (d, 6H, ]=7Hz).
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and pharmaceutically acceptable salts thereof,

wherein

Ar represents a substituted or non-substituted aryl group;

R represents hydrogen, C;-C4 alkyl, C,-C4 alkenyl, C,-C4 alkynyl, optionally
10 substituted by a CO;R; group, wherein R3 represents hydrogen or a linear or

branched C;-Cs alkyl group or a linear or branched C,-Cs alkeny! group;

X represents:

linear or branched C,-Cs alkylene, C4-Cs alkenylene, C4-Cg alkynylene, optionally

substituted by a CO,R; group or by a CONHR, group wherein Ry represents
15 hydrogen, linear or branched C,-Cs alkyl or an OR; group, R3 being defined as

above;

a (CHy)m-B-(CHy),,, 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
20 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 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 hydrogen, C,-C; alkyl, C;-Cq4
25 hydroxylalkyl, C;-Cy4 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 C;-C; cycloalkyl, C3-C¢ alkenyl, C;-Cg-alkynyl,

aryl-C,-Cs-alkyl, hydroxy-C,-C;-alkyl group;
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wherein Y represents a single bond, CHj, O, S, or a N-Rc group as defined above
5 and p represents an integer from 0 to 3;

or, R being as defined above, R; represents a group of formula (I1I):
NR

a

(1)

NHR,

wherein R, is hydrogen and R, is hydrogen, hydroxy, C;-C4-alkyl or an NRyR,
group wherein Ry and R, are independently hydrogen, C,-C4-alkyl or phenyl;

10 or R, 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 residue, R, and R; are not ethyl;

15 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 R, are not hydrogen;
and with the further proviso that, when Ar is phenyl and X is butylene, R1 and R2
together are not a N-(2-methoxy phenyl) piperazine.

2. (R)-2-Aryl-propionamide compounds of formula (I).

A,
N—X—N
A(R) R @
O 2
20

and pharmaceutically acceptable salts thereof,

wherein

Ar represents a substituted or non-substituted aryl group;

R represents hydrogen, C,-C4 alkyl, C,-C,4 alkenyl, C,-C4 alkynyl, optionally

25 substituted by a CO;R3 group, wherein R; represents hydrogen or a linear or
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25

linear or branched C,-Cs alkylene, C4-Cs alkenylene, C4-Cq alkynylene, optionally
substituted by a CO,R; group or by a CONHR, group wherein R4 represents
hydrogen, linear or branched C,-C¢ alkyl or an ORj3 group, R; being defined as
above;
a (CHy)n-B-(CHaz)y, group, optionally substituted by a CO,R3 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 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 hydrogen, C;-C; alkyl, C;-C,
hydroxylalkyl, C-Cs 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-C¢ alkenyl, C3-Cs-alkynyl,
aryl-C,-C;-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 (I1)

_ /(CHZ)P\

an

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

or, R being as defined above, R, represents a group of formula (I1I):
_—( ° (111
NHR
wherein R, is hydrogen and R is hydrogen, hydroxy, C;-C4-alkyl or an NRgR,
group wherein Ry and R, are each independently, hydrogen, C,-C4-alkyl or phenyl,

or R, and Ry, together with the nitrogen atoms to which they are bound, form a 5-7
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for use as inhibitors of the CS5a-induced chemotaxis of polymorphonucleate

leukocytes and monocytes.

5 3. Compounds according to claim 1, wherein Ar is chosen from:

a) an Ar, mono- or poly-substituted aryl group of (£) 2-aryl-propionic acids
selected from alminoprofen, benoxaprofen, carprofen, fenbufen, fenoprofen,
flurbiprofen, ibuprofen, indoprofen, ketoprofen, loxoprofen, R-naproxen,
pirprofen and its dehydro and dihydro derivatives, pranoprofen, surprofen,

10 tiaprofenic acid, zaltoprofen;

b) an aryl-hydroxymethyl-aryl group of formula (IVa), both as

diastereoisomeric mixture and as single S' and/or R’ diastereoisomers
OH
(IVa)

ey d
wherein, when Ar; is phenyl Ar is selected from the group consisting of phenyl
15 and thien-2-yl while when Ar; is phenyl, Ar; is selected from the group consisting
of phenyl, 4-thienyl, pyridyl;
¢) an aryl of formula (IVb):
O-Arp, (IVD)
wherein
20 Ar, 1s a phenyl mono- and poly-substituted by hydroxy, mercapto, C;-Cs-
alcoxy, C;-Cs-alkylthio, chlorine, fluorine, trifluoromethyl, nitro, amino, C,-C-
acylamino optionally substituted; and @ is hydrogen; a linear or branched C;-Cs
alkyl, C,-Cs- alkenyl or C,-Cs- alkynyl residue optionally substituted by C,-Cs-
alkoxycarbonyl, substituted or non-substituted phenyl, 2-, 3- or 4-pyridyl,
25 quinolin-2-yl; a C;-Cg-cycloalkyl; 2-furyl; 3-tetrahydrofuryl; 2-thiophenyl; 2-
tetrahydrothiopheny! or a residue of formula (IVc)
A -(CHp)q - (IVc)
wherein A is a C;-Cs-dialkylamino group, a C;-Cg-(alcanoyl, cycloalcanoyl,

arylalcanoyl)-C;-Cs-alkylamino  group, for example dimethylamino,



%WOYB&' ()-y, 0YB& ()-y, #3X@D % %409B& ()-y, %09B& ()-vV,

%109B&' () -y, uuuuvvvvi J+5 %Q0%B& ()-y,, 9WOMB& ()-y,, YW0UB& () -

%WOYBE ( )wodae % %409B& ()-y, %O0YB& ()-y, viv& WW Xv X@2 %
%4 09B& ()W&S Oﬁ/%%&' O)-y, WOYBE ()-y, Y0YBE& ()-y, #3X@D % B‘éWEgoaﬁ%
%@O0YB& () -y, Zvyvvvvvvyvj P15# 9%409B& ()-y, %09B& () y, %W09B& ()-vy,
%WOYB& ()-y, %OMB& ()-y, %U0OYB& ()-$0 %0u9B& ()-Vy, vvvvvvvveF, 5

%WOYB& ()-y, %UWOYB& ()-y, %WO0WB& ()-y,( HWOYB& ()-y, %0OYB& ()-vY,

%609B& () -V, #%@PMWVVM&A ENSARNERind L OB N-nieity - IRBE pivaion -
%WOoUB& ()-y, ( %W0UB& ()-y,( Y09B& ()-vY, #3X %/V'W\A#V\EBV\P P15
%WOoYB& ()-v, #w@mmng@&rc{g)enfonmm%g% megbered monocyclic ring optionally

containing one or two double bonds and optionally another heteroatom
separated by at least 2 carbon atoms from the N atom, so as to form, for
5 example, a 1-pyrrolidino, 2,5-dihydro-pyrrol-1-yl, 1-pyrrol, 1-piperidino, 1-
piperazino-4-non-substituted or 4-substituted (methyl, ethyl, 2-hydroxyethyl,
benzyl, benzyhydril or phenyl), 4-morpholino, 4-3,5-dimethyl-morpholino, 4-

thiomorpholino group; or alternatively, a residue of formula (IVd)

N
~
N N avd)
\
Rg
10 wherein Rg is hydrogen, C;-Cs-alkyl or the residue of a C;-C;-alcanoic acid,;

q is zero or the integer 1,

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

(IVe)

P P,

wherein the substituents P, and P, indicate that the two phenyl groups bear,
15 each independently, mono- or poly-substitutions with C;-Cs-alkyl, C,-Cs-
alcoxy groups, chlorine, fluorine and/or trifluoromethyl.
4. Compounds according to any of claims 1 to 3, wherein Ar is chosen from:
4-isobutylphenyl, 4-(2-methyl)allyl-phenyl, 3-phenoxyphenyl, 3-benzoyl-phenyl, 3-
acetyl-phenyl, the single diastereoisomers (R), (S) and the diastereoisomeric
20 mixture (R,S) of 3-C¢Hs-CH(OH)-phenyl, 3-CH3;-CH(OH)-phenyl, 5-C¢Hs-
CH(OH)-thienyl, 4-thienyl-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.
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pent-3-yl, 1-phenylethylen-1-yl, a-methylbenzyl.
6. Compounds according to claim 3, wherein the Ar group of formula IVc is
5 selected from:
4-(pyrrolidin-1-yl)-methyl-phenyl, 3-chloro-4-(pyrrolidin-1-yl)-methyl-phenyl, 3-
chloro-4-(2,5-dihydro-1-H-pyrrol-1-yl)-methyl-phenyl, 3 chloro-4-(thiomorpholin-
4-ylphenyl,  3-chloro-4-(piperidin-1-yl)-phenyl,  4-((N-ethyl-N-quinolin-2-yl-
methylamino)-methyl)phenyl, 3-chloro-4-(morpholin-4-yl)-phenyl.
10 7. Compounds according to claim 3, wherein the Ar group of formula IVe is
selected from:
2-(2,6-dichloro-phényl-amino)-phenyl, 2-(2,6-dichloro-phenyl-amino)-5-chloro-
phenyl, 2-(2,6-dichloro-3-methyl-phenyl-amino)-phenyl,  2-(3-trifluoromethyl-
phenyl-amino)-phenyl.
15 8. Compounds according to any of claims 1 to 7, wherein:
R is hydrogen,
X is:

a linear alkylene optionally substituted at C,; by a -CO,R; group as defined
above;
20 - alinear alkylene optionally substituted at C; by a -CONHR, group wherein Ry
is OH;

- 2-butynylene, ¢is-2-butenylene, trans-2-butenylene;

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

- (CH2)m-CO-NH-(CHy)s-wherein m and n are each independently an integer
25 from 2 to 3;

- (CHR’)-CONH-(CH3), 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 selected from 1-methyl-piperidin-4-yl and 1,5-

30 tropan-3-yl.
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(R)-2-{(4-isobutyl)phenyt)-propionyl}-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)-

15 propionamide;
(R)-2-[(4-isobutyl)phenyl]-N-(3-N-thiomorpholinylpropyl)propionamide;
(R)-2-[(4-isobutyl)phenyl]-N-[4-(N’-methyl)piperidinyl]propionamide
hydrochloride;
(R),(S”)-2-[(4-isobutyl)phenyl]-N-(1-carboxy-2-dimethylaminoethyl)-

20 propionamide;
(R),(S’)-2-[(4-isobutyl)phenyl]-N-[(1-carboxy-4-piperidin-1-yl)butyl]
propionamide; :
(R),(8°)-2-[(4-isobutyl)phenyl]-N-(1-carboxy-4-aminobutyl)propionamide;
(R)-2-(4-isobutyl)phenyl-N-[2-(dimethylaminoethyl)aminocarbonylmethyl)]

25 propionamide hydrochloride;
2-(2,6-dichlorophenylamino)-phenyl-N-(3-dimethylaminopropyl)propionamide;
(R),(R’,S’)-3-[3-(a-methyl)benzyl]phenyl-N-(3-dimethylaminopropy!)-
propionamide;
(R)-2-[(3-isopropyl)phenyl]-N-(3-dimethylaminopropyl)propionamide;

30 (R)-2-[3-(pent-3-yl)phenyl]-N-(3-dimethylaminopropyl)propionamide;
(R)-2-[(4-isobutyl)phenyl]-N-(3-guanidylpropyl)propionamide;
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12.  (R)2-(4-isobutylphenyl)-N-3-(1-piperidinylpropyl)propionamide
10 hydrochloride
13.  Compounds according to any of claims 1 to 9 wherein R, and R; are groups
different from hydrogen.
14.  Compounds according to claim 13, wherein X is a linear C;-C, alkylene.

15. Process for the preparation of (R)-2-aryl propionamide compounds of

15 formula (I) according to claim 1
CH; R R
l /1
A N—X— N\
r
(R) ! R )

wherein Ar, X, R, R, and R; have the meanings as defined in claim 1,
comprising reaction of an activated form of an R-2-arylpropionic acid of formula

(V) with an amine of formula (VI)

CH,
R
Ar AT | Ry
W) H-N-"X""N\ (VD)
0 Ry

20
wherein AT is a residue activating the carboxy group of the R-2-arylpropionic acid.

16.  Compounds according to claim 1, for use as medicaments.
17.  Compounds according to claim 2, for use in the treatment of psormasis,
pemphigus and pemphigoid, rheumatoid arthritis, intestinal chronic inflammatory

25 patologies including ulcerative colitis, acute respiratory distress syndrome,
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C5a-induced chemotaxis of polymorphonucleate leukocytes and monocytes, and
the interleukin 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.
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