WO 03/ 030897 PCT/ EPO2/ 10810 PYRROLI DI NONE DERI VATI VES BACKGROUND OF THE
I NVENTION 5 Field of the Invention The invention relates to the field of
phar maceuwwpaalodasenpounds in particular pyrrolidi nones an@CT/EP02/10810
pyrrolidine-thiones and anal ogs thereof. 10 The invention further concerns
processes for preparing these pharmaceutical conpounds, conpositions
contai ning them and their pPERROIIDINONETSERIEATIVES! prevention of di sease.
Summary of the Related Art 15 Chenoki nes (chenptactic cytokines) are a
| arge class of proteins that share structural honol ogy and possess
chenotactic activity for ' f ster, A (1998), N
Eng. J. Med. 338:436; Ki n?AaégﬁﬁlylgrﬁogﬁifIng@?ggg%, J. Leuk. Biol. 65:
6.).5 They are divided into four groups based on the nunber and positioning
of the first two cysteines of 20 their sequence. The two major groups are
the CC Blelddithe bnedng nes (having two adj acent cysteines) and the CXC or
al pha chenokines (X representing a single amno acid in between the
cysteines). Exanples of the former group include MP-1a, MP-1(3, RANTES,
MCP- 1, ( Ki nThd invehtioStrelatdeitq the fiegd ofgtha(ni@96iical EASERINs i®parfidfar Sal cedo, R
et al (200Q)., Blood 96: .34), . .Eotaxjn, TARC , MP-3a, MP-30 and 1-309.
Exanpl e%Y‘Hﬁ%dP‘r?Qeﬁi He‘/rm’b‘ﬁH{?pth}OFi‘E? ?foea“ﬂ?g%@eé‘?O NAP-1, MGSA-a, 0, and vy,
ENAro/8, | P- 1B iibéhtioh TlAr cSRerds H06ksRkor frlpattlidi thi @ bhhnadeliealC and CXC
chenoki nes, two other types of chenoki ne are known, each consisting of a
si ngl e &amapounds epmRoOsEOnsFoataing them dnd theiQx@dor thedreatvaant agd pievesioawi no
acids between its first two cysteines, and | ynphotactin is a C type
chenoki%éea}si%ivi ng only one cysteine in the Nterm nal donain. 30 Nunerous
chenoki ne receptors have been identified and extensively characterized
wi th respect to the chenokines they bind and the cells on which they are
expr essednmaryfdhe Relegfitst s (CCRs, CXCRs, CX3CRs and CRs, dependi ng on
V\Ihif‘sh type of chenokine they bind) exhibit a significant degree of
sequence honol ogy. Chenoki ne receptors are nenbers

Chemokines (chemotactic cytokines) are a large class of proteins that share structural

homology and possess chemotactic activity for a variety of cell types (Luster, A. (1998), N.
Eng. J. Med. 338:436; Kim, C. and Broxmeyer, H. (1999), J. Leuk. Biol. 65: 6.). They are
divided into four groups based on the number and positioning of the first two cysteines of

20  their sequence. The two major groups are the CC or beta chemokines (having two adjacent
cysteines) and the CXC or alpha chemokines (X representing a single amino acid in between
the cysteines). Examples of the former group include MIP-1c,, MIP-18, RANTES, MCP-1,
(Kim, ibid; Strader, C. et al (1995), FASEB J. 9: 745; Salcedo, R. et al (2000), Blood 96: 34),
Eotaxin, TARC, MDC, MIP-3c¢, MIP-3f and I-309. Examples of the latter group include IL-

25 8, NAP-1, MGSA-q, B, and y, ENA-78, IP-10, Mig, I-TAC, SDF-1 and BLC. In addition to
the CC and CXC chemokines, two other types of chemokine are known, each consisting of a
single known chemokine. Fractalkine is a CX3C type, having three amino acids between its
first two cysteines, and lymphotactin is a C type chemokine having only one cysteine in the
N-terminal domain.

30 Numerous chemokine receptors have been identified and extensively characterized
with respect to the chemokines they bind and the cells on which they are expressed. These
receptors (CCRs, CXCRs, CX3CRs and CRs, depending on which type of chemokine they

bind) exhibit a significant degree of sequence homology. Chemokine receptors are members

CONFIRMATION COPY



CONFI RVATI ON COPY WD 03/ 030897 PCT/ EP02/ 10810 2 of the | arge receptor
famly known as G protein coupled receptors (GPCRs)( Strader, C et al
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inflammatory responses. Numerous studies in animals have demonstrated the direct effect of

20 MCP-1 on the infiltration of immune effector cells in vivo. For example, transgenic mice
expressing MCP-1 in specific tissues exhibit an enhanced localized infiltration of monocytes
in those tissues (Gu, L. ez al (1997), J. Leuk. Biol. 62: 577; Gunn, M. et al (1997), J. Immunol.
158: 376). Injection of MCP-1 protein into animals has also been shown to induce the
infiltration of basophils and T cells (Taub, D. et al (1995), J. Clin. Invest. 95: 1370; Conti, P.

25 et al (1997), Int. Immunol. 9: 1563; Kuntsfeld, R. et al (1998), J. Invest. Dermatol. 111:
1040). Knockout mice lacking either MCP-1 (Lu, B. et al (1998), J. Exp. Med. 187: 601) or
CCR2 (Kurihara, T. et al (1997), J. Exp. Med. 186: 1757; Kuziel, W. et al (1997), Proc. Nat.
Acad. Sci. USA 94: 12053) exhibit a reduction in the extravasation and tissue infiltration of
monocytes and macrophages in response to inflammatory stimuli. Neutralization of MCP-1

30 with monoclonal antibodies has been shown to inhibit the infiltration of monocytes (Ajuebor,

M. et al (1998), J. Leuk. Biol. 63: 108) and T cells (Rand, M. ez al (1996), Am. J. Pathol. 148:

855) in experimentally-induced models of inflammation in animals.

The immune response to pathogens initially involves presentation of antigen to CD4*

T cells followed by clonal expansion and differentiation of the T cells into Thl and Th2
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activation of immne effector cel I s, Incr eased sensitization
20  migration of eosinophils. These coordinated biological responses, centrally mediated by

MCP-1, lead to the infiltration and activation of immune effector cells, increased sensitization
of mast cells in the lung, and maintenance of the asthmatic condition.
It is evident that CCR2 is an appropriate target for inhibiting the excessive
inflammatory responses that contribute to disease. The present invention is based on the
25  discovery of compounds that antagonize CCR2. By antagonizing this receptor, the compounds
block the biological effects of MCP-1 and thus inhibit the inflammatory processes mediated
by the chemokine.
Published International Patent Application No. WO 95/19362 describes generically
certain dihydropyrrole derivatives as intermediates. Said compounds are disclosed solely as
30  racemates and no reference is made to isomers or isomerism. Furthermore, the only
compounds of this type specifically disclosed in WO 95/19362 are unsubstituted in the 5-
position of the dihydropyrrole ring.
The synthesis of certain 1,5-dihydro-2H-pyrrol-2-ones is known from: Zh. Org. Khim.
(1986) 22: 1749-1756; Zh. Org. Khim (1986) 22: 1790-1791; Khim. Geterotsikl. Soedin.
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purchased from Bi ospecs in R jswijk, The Netherlands and conpounds 2, 3, 4
and 122 in the table discl i rchased from Anbinter in
Paris, France. 10 In none w&%&%@m&%ﬁ@er ence nmade to
pharmaceutical compositions conprising the conpounds or to their use as

phansmaceut i cahs préﬁbhﬂ\iﬁﬂ&itlﬁf-pf’adﬁﬂds IWVEDdiEdhekand porrplidiseMiohdd vt tangldgPr ovi des
pyrroli t hi ones and anal ogs thereof which act i nter
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alia asqééﬁg 3& %ﬁgﬁaqs RoAM8EMLS of the invention are indicated for
use in treat g cBfpBiifé @R tHeNBvention are indicated for use in treating or preventing

conditions in which there is likely to be a component involving MCP-1, CCR2 or the
interaction between these two. These conditions include one or more of the following: asthma,
20  seasonal and perennial allergic rhinitis, sinusitus, conjunctivitis, food allergy, scombroid
poisoning, psoriasis, urticaria, pruritus, eczema, inflammatory bowel disease, chronic
obstructive pulmonary disease, thrombotic disease, otitis media, neuroinflammatory diseases
such as multiple sclerosis, atherosclerosis, other inflammatory diseases such as rheumatoid
arthritis and nephritis, liver cirrhosis, cardiac disease, pulmonary fibrosis, restenosis such as
25  vascular restenosis, Alzheimer's disease, sepsis, systemic sclerosis,ulcerative colitis,atopic
dermatitis, stroke, acute nerve injury, sarcoidosis, hepatitis, endometriosis, HIV infection,
AIDS, autoimmune diseases and cancer
Accordingly, the invention also provides pharmaceutical compositions comprising the
compounds of the invention and methods of treating and/or preventing the diseases set forth
30 above.
The compounds disclosed herein can also be used as research tools to study biological
pathways involving both MCP-1 and CCR2,
All patent applications, patents, and other publications recited herein are hereby
incorporated by reference in their entirety.

35
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appl kcations, patents, and other p icatiops recited herein are hereby
incorporated by reference in their entirety. 35 WO 03/030897 PCT/ EP02/ 10810
5 DETAI LED DESCRI PTION OF THE | NVENTION I n dne aspect, the present
inventhﬂlggﬁcerns pharmaceuti cal conpositions conprising a conpound of

formul a RR1>' R/G-G5 R3 R4 | wherein,
Y is oxygen or sulfur;

G and G’, together with the bond linking them, are HC - CH or C = C;

10 V is aryl, heterocycle or cycloalkyl;
Z 1s halogen, alkyl, alkenyl, alkynyl, hydroxyl, amino, alkoxy, aryloxy, nitro or cyano;
R! is hydrogen, halogen, alkyl, cycloalkyl, alkenyl, cycloalkenyl, alkynyl, aryl or

heterocycle;
R%is hydrogen or hydroxy;
15 R*is ~C(O)R*, ~C(O)OR* -C(O)NR**)( R®), -S(0):R®, -S(O)R** or -SR

wherein R** and R* have independently the same meaning as R';
R*is hydroxy, sulfanyl or amino;
tis 0,1,2,3,4 or5;
or a pharmaceutically acceptable salt or metabolically cleavable derivative thereof.

20 The following paragraphs provide definitions of the various chemical moieties that
make up the compounds of the invention and are intended to apply uniformly throughout the
specification and claims unless expressly stated otherwise.

The term alkyl as used herein is defined as including a univalent, saturated, straight or
branched alkane moiety preferably containing one to ten, especially one to six, carbon atoms

25 and specifically includes, but is not limited to, methyl, ethyl, propyl, isopropyl, butyl,
isobutyl, t-butyl, pentyl, isopentyl, neopentyl, hexyl, isohexyl, 3-methylpentyl, 2,2-
dimethylbutyl and 2,3~ dimethylbutyl.

The term cycloalkyl as used herein is defined as including a mono- or polycyclic

alkane moiety preferably containing three to ten carbon atoms and specifically includes, but



Y is oxygen or sulfur; Gand G, together with the bond |Iinking them are
HC - CHor C=C 10 Vis aryl, heterocycle or cycloal kyl; Z is hal ogen,
al kyl , alwerwglojosat kynyl , hydroxyl, am no, al koxy, aryl oxyPCRIEPOD1(310 Cyano;
Rl is hydrogen, hal ogen, alkyl, cycloal kyl, al kenyl, cycl oal kenyl, al kynyl,

aryl or . heterocycle; R2 is hydrogen or h oxy;. 15 R3 is -C(OR3a, -C(OOR
h, -C( qlf\l{lgﬁéﬁ?ﬁe%bﬁdQ@E’@zﬁ%fﬂbu8@(%?{%%3%: eydiphesy), W@ﬁ@tﬁ( R3a and R3b
have indgg@g&gn&dayngngqagaggramgﬂtﬂg as Rl; R4 is hydroxy, sulfanyl or

amno, t is O, 1, 2,73, 4 or 5; or a pharmaceutically acceptable salt or
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provi de finitigns_of the varipus chem.cal, noLeties that nake up the
corrpound)ggn%ll ec!’ﬁlé/ 19 srce%’r?PiVY)lﬁf %{ﬂ Sg?lg q%HsgrPd’Eé’ Rrgfea W%‘HP]F@FW?P teRCtheRout
the sspegiss. Bahndles didludd, Buie A 18T PVIAPS hyiShabeshdlyner wi se. The term
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strai ght or Thederanerrlealkenydanisedhorep isfdefingsl as indndiag ninmapoo pepdlypcstchin,

especi aly ¥y. Sj X o) 25.and specifically includes, but is
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pentyl , Bxampkstiydludncnpard ydt lintiedyd, 2-dyehexetyl oBbepilbR DEREMS-eR12-
di met hyl butyl_and 2,3- dinethyl butyl. The term cycloal kyl as useéd herein is
defined as i Adedehgkanyisngseddiergiplsdefiapd as ingludingen wivaens spaighegrabl y
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e e A

cycl opentonts, and speoifezaily indbydek Obets ydt,limicadaboaetenll, pepyat ¥id -aneC-CH,
noradamgntyl, The term al ken#@ as used herein is defined as including a
uni val eftk¥) mgluging oF=Ctifs{€he, hydrocarbon with at |east one doubl e bond,

referably c Wl en .bon .5 at.ons es.include, but are
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15 The term heterocycle as used herein is defined as including an aromatic moiety that
includes at least one heteroatom in the aromatic ring (heteroaryl) as well as a cycloalkyl or
cycloalkenyl moiety, as defined above, wherein one or more ring carbon atoms are replaced
with a heteroatom. Examples include furyl, pyrryl, pyridyl, pyrimidyl, thienyl, isothiazolyl,
imidazolyl, pyrazinyl, benzofuranyl, quinolyl, isoquinolyl, benzothienyl, isobenzofuryl,

20 pyrazolyl, indolyl, isoindolyl, benzimidazolyl, purinyl, carbazolyl, oxazolyl, thiazolyl,
isothiazolyl, 1,2,5-thiadiazolyl, 1,2,4-thiadiazolyl, isooxazolyl, quinazolinyl, pyridazinyl,
cinnolinyl, phthalazinyl, quinoxalinyl, xanthinyl, hypoxanthinyl, pteridinyl, 5-azacytidinyl, 5-
azauracilyl, triazolopyridinyl, imidazolopyridinyl, pyrrolopyrimidinyl, and
pyrazolopyrimidinyl as well as pyrrolidinyl, piperidinyl and piperazinyl.

25 Alkoxy and aryloxy as used herein refer respectively to alkyl or aryl attached to the
rest of the molecule via an oxygen atom.

Amino as used herein refers to -NH, in which one or both of the hydrogen atoms may
optionally be replaced by alkyl or aryl or one of each.
Alkyl, alkenyl and alkynyl groups are in the n-form unless otherwise stated and can

30  optionally be substituted with any suitable group including but not limited to one or more,
same or different, moieties selected from the group consisting of halo, hydroxyl, nitro, cyano,
amino, alkoxy, heterocycle, aryl or aryloxy.

Aryl, cycloalkyl, cycloalkenyl and heterocycle groups can optionally be mono- or
poly-(preferably di- or tri-) substituted with any suitable group, including but not limited to



hydrocarbon wth at | east one double bond, preferably containing three to
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i ncluding a univalent straight or 10 Branched hydrocarbon vvith at | east one

triple bond preferably conta| ning two to ten carbon atons,
speci fi 6B @rynpmsamre%r diffgsent, moiefiss selegied Ergxthe thceﬂanpﬂf&blyaw alkybqg

-C=C CH | E%é’%% T, %t{-bscﬁdc hesein is
defi ned%lé(glq F%%ylnlg&% %%?Cl?g?c? erably), % aﬁa}%xﬁ{ew %En%i%}tqﬂ et eroaryl
(as def mrheﬂ:bp ethen)wo dbbmbbendecyalibstistioeyts| age p:s:semst elmbsélﬁraglo!ptwrsﬂlglékdmkdd as

I ncluding an aromati¢c noiety that includes at |east one heteroatomin the

aromat i éogFYhﬁ’gtO(fi‘?é@érrB’ﬁr yI ) as well as a cycloal kyl or cycloal kenyl nviety,

as defined a ém § aced wth
a hetg eroat om arrp es &r}’c g(eg?lu%ﬁg@te&édﬁgle%%??%ﬁ%gsﬁﬁﬁgﬁ t hi enyl

i sot hi apynirqlid,ine Ting dlzﬁmldga‘ectl}pwm plikylene Gank af mrthe yase oﬁbcml)ydtlkenyéean nol yl ,

b t hi ,. 1.50b d I vl ,

pengi m sy in SEgTeRy ForabppaRgRtee (Shehzs iy ek ARREIath 1 azot y1
1,2,5-thi adi gg&tethn haiog%n%t%ﬂ't@@h@?@'ﬂ)ﬁbro bagmxaziely) , qui nazol i nyl,
pyrlda2|nyl ci nnol i nyl, phthala2|nyl qU|noxaI|nyI xant hi nyl ,

hy pox ant hi ny[The germs |suilifaryf|l andmgycapipteneh vefar to 5SHzanglagawsly {d hydroxy referring

tr| g I_:[dl nyl, im dazol opyridinyl, pyrrolopyrimdinyl, and
(gﬁ m di nyI as well as pyrrol i di nyl, piperidinyl and pi perazinyl .

25 Al koxy angha tethheyeraSohSREANE €, gi,armefer respectively to al kyl or aryl
attached to the rest of the nolecule via an oxygen atom Am no as used

herei n ref er ¥hese VNpisubstituipd brmerrethit ongof maoisty these may bsdamsameswlifigrgnt
optional}y he, n%ch%l‘?@ItnEaﬁr cﬂh@ﬁll ?d:kéé tcge P& RimSAG{L. A kyl, al kenyl and

al kynyl groups are ervm se stated and can 30
optionally bEJnsmHsmtutédﬂzeﬂdlmﬂdne eamyfletctlbyhlyﬂregayr oup including but not limted
to one or nore, sanme or noi et i Eel ected fromthe grou

condPsting ofPRANMBIENF§PD |ra ﬂ%etleéff‘sw FeHbS AN QRGP 2N SRS (Y ePe,
aryl o f ook radifald). of%l&it@ﬁ&% Sthin (Y 1AL K POYSxaiifl, Q%&{o‘%ﬁl}éﬁﬂ& dkQups can

opti ona e nmono- or poly-(preferably di- or tri-) substituted wWith any
sui t abl enaggtp inzludes bbthdirnpylland isoptoplyl. At @bthey eydnpIs/ a)GﬁVSBﬁt eorkEss2/ 10810 7
moiety includes both tetramethylene (-CH,(CH,)2,CH, -), 1,2-dimethylethylene (-CH(CH3)
(CH3)CH-), 1,1-dimethylethylene (-C(CH3),CHa-) and ethylethylene (-CH (CH,CH3)CH;-).
20 “Metabolically cleavable derivatives” are frequently referred to by the term
“prodrugs” which refers to compound forms which are rapidly transformed in vivo to the
parent compound according to the invention, for example, by hydrolysis in blood. Thus,
prodrugs are compounds bearing groups which are removed by biotransformation prior to
exhibiting their pharmacological action. Such groups include moieties which are readily
25 cleaved in vivo from the compound bearing it, which compound after cleavage remains or
becomes pharmacologically active. Such metabolically cleavable groups form a class well
known to practitioners of the art. They include, but are not limited to such groups as alkanoyl
(i.e. acetyl, propionyl, butyryl, and the like), unsubstituted and substituted carbocyclic aroyl
(such as benzoyl , substituted benzoyl and 1- and 2-naphthoyl), alkoxycarbonyl (such as
30 ethoxycarbonyl), trialklysilyl (such as trimethyl- and triethylsilyl), monoesters formed with
dicarboxylic acids (such as succinyl), phosphate, sulfate, sulfonate, sulfonyl, sulfinyl and the
like. The compounds bearing the metabolically cleavable groups have the advantage that they
may exhibit improved bioavailability as a result of enhanced solubility and/or rate of

absorption conferred upon the parent compound by virtue of the presence of the metabolically



one or nore, sane or different, noieties selected fromthe group consisting
of hal ogen, alkyl, alkenyl, alkynyl, nethylene (CH2=), hydroxyl, am no,

al koxy, awwlo3/0318yt oxy, nitro or cyano, whereby when two @CTFPOE1030N- cyclic
substituents are present these may opsionally be |inked together to forma

ring. 5 Aryl, cycl Oalfﬁ/l’ cycl oal kenyl and heterocycl e groups nay be
at t ac hedlerpatihgroupy(y Bigughinandr Y n¥teldd, " Rrordrags asc¥el leliyery Sé(ls&w ehel {(40Eh as

in the c¢as enzyl kenvl ene ..(s . as i se re/l ) or

al kynyl gfﬁe‘gé%rcﬂ‘%'ng’é’guﬁi §%leest 1?%?“5&%%%’?13?%9%)%. ‘F%gl ’teed(r')%dﬁ%%éo%en refers
t o chl olRechd, | AtBdrRan PhammicoitidaDAesocibiion hed PErgambh Rrogh, 1898).mer capt o each
refer to -SH anal ogously to hydroxy referring 10 to -OH The term .

het er oat om nE&ABPES oSsuchcompoypdsrinclydg e SQIWINg Ut ed by nore than one Z

moi ety these he & ok _cdli 5 161},5305)5 ¢ LEmay
opti %nal |y bé@%‘g‘%@tgé‘g?ﬁg’f" %SﬁPIoglpﬁnE@%? ﬁgﬁgﬁr\%g&@%?g \%(fcla%ci es are
sat i sfi egrrbl3Ryehgigarbonite Mipe™Mval@neioasd Bt =tdoenpoadd aal 12funetticshydesyr i bed

herein can occur on any one (or nore for divalent radicals) of the atons
wi t hi n deplasedlycthesicabeBRSKE): a nonoval ent C3 alkyl noiety includes both

propyl and i gc ¥l gt e 0.2 gV . het 'y
el tdes bot 1 Fed e e R B A B iRl

(- CH( CH8MS 418HBYoGioynd P2 =kcongiomad hy.l kX ihywhechehydr@(yChizgpigiad-by tenzbyloxy).

et hyl ethyl ene (-CH (CH2CH3) CH2-). 20 "Metabolically cl eavabl e derivatives”
arePrequently referred to by the term "prodrugs" which refers to conpound

forms which a6t RRiEIY He i@ ¢ HaRRALuificallly \WecdpRablld1ults P &dTR to SR Rélain
according to the 1nvention, for exanple, g¥ hydrol ysis in bl ood. Thus,

pr odr ugsheadesiredhipginab adivilyiof ghaphoupsdentifiehcempoundsrandexiplit minimal or no

bi ot ransf ormati on pri.or. hi biti t.heir. ol ogi.Gal. Len. Such
groups iuﬁg“?sﬂr& t%c[di‘?g“éaé e@ﬁ?tﬁ’ﬁwﬁ?@ggﬁva&% m[c)cpgdgir:@l E} alr%g(\)/tﬁ% e?(r\té %18? he
ConpounddBigigh kales fokmedMRitk thos@mROAUIdS (ﬁﬁ&ﬁm?le?ﬁycﬁ‘gﬁﬂbﬁﬂﬁéiﬂ,ﬁlyﬂfobr&ﬁﬁm

phar macol ogi cally active. Such netabolical cl eavabl e groups forma cl ass
vel 115 kseliprie ecigphetrhorie aeilsnigic adid aad the hﬂ%wnﬁ ﬁ&lrafeél}ie%mth&r@rlﬁcﬁtcldﬁ nmted
to such 0 I . | 8. . api | oo oyl + he
like), ﬁﬁéhu%gcﬁtlnt%adf @dg%ng)%lg b((s))lt(gfh?l?tc fglg&?é}rl%%@g’cﬁ%fggﬁﬁra&/ﬁ%a{lsc )l%ﬁl as tgnzoyl ,
subst i t utridadeenioydid, ardzdic addtaRnioapildf fubyibic,achl, kiginic aciippoty gl@amidacid 30

et hoxycarbonyl ), trialklysilyl (such as tripethyl- and triethylsilyl),
m)noegt aapthp P%?BHOW; agid, gapthﬁenegiisulfomc, and polyg a%turonallc acid as weﬂ%s lsjasey )

addition salts such as those formed with alkali- and alkaline earth metals such as sodium,

20  potassium and calcium The compounds can also be administered as pharmaceutically
acceptable quaternary salts known by those skilled in the art, which specifically include, but
not limiting to the quaternary ammonium salt of the formula -NR * Z", wherein R is
hydrogen, alkyl, or benzyl, and Z is a counterion, including chloride, bromide, iodide, -O-
alkyl, toluenesulfonate, methylsulfonate, sulfonate, phosphate, or carboxylate (such as

25  fumarate, benzoate, succinate, acetate, glycolate, maleate, malate, fumarate, citrate, tartrate,
ascorbate, benzoate, cinnamoate, mandeloate, benzyloate, and diphenylacetate).

In accordance with the invention all stereoisomeric forms such as enantiomeric and
diastereoisomeric forms of the compounds of formula I or mixtures thereof (including all
possible mixtures of stereoisomers and racemates) are included. Typically one of the

30 enantiomeric forms (eutomer) will be more therapeutically attractive than the other
(distomer). In the case of the compounds according to the invention it is the (-)- form which is
the eutomer and thus preferred. In compounds where the carbon atom at position 5 in the

pyrrolidinone or pyrrolidine-thione ring is assymetric it is typically the “R” enantiomer which



di carboxylic acids (such as succinyl), phosphate, sulfate, sulfonate,

sul fonyl, sulfinyl and the |I|ike. The conpounds bearing the netabolically
cl eavabl ewgrepsohave t he advantage that they rmay exhi bi PCIrmpomvsdo

bi oavail ability as a result of enhanc&d solubility and/or rate of

absor pti; n.the parent. co und by virtue, qf the, presence of
t he met alggfe?%‘g‘ﬁeg 6\% %%%Mfeﬁ%ﬁﬁﬁg?%gﬁlﬁes%t %*}Séﬁ%?at}f roup. (T.

Hi guchi emaftidmerSteddspond.Pro-drugs as Novel Delivery Systent, Vol. 14 of
the A.C.S. Synposium Series; "Bioreversible Carriers in Drug Design", ed.
Edward B. RJGHGermere £eiain compevreds of foronila lwkish cantaisralkeny! Penpamen chstess,

1987). : i the followng: 5
(3R 4 ey o BF ETeARGRA) Meher13h R ihitfhok ok B hfon Betpdss bothi pyro- 1 1
- pybr olmixtyrt aed tephracainbividitabistingrs. 74 C (conpound P1 = compound no. 125 in

whi ch hydroxy, . is.repl aced by ethoxycarbonyl oxy); . _

4-acet yl - 5- cydP Wgs-t}t‘-l?%ﬁ AR theyseaibld ying con alse Stand ingither cis-or Hapyr r ol - 3- y |
benzoat gelafibfRnflB)ead i AHBOWR T 6 A it T Lah, HYQLoxy 1S
repl aced gy beﬁgg;?oxy). 109E§Bﬁ§g§ r%@gﬁﬂgﬂgi$é¢%¥ﬂgh§%%§ﬁzSPP%B#W§
accept ahdudes|hog mixgdre mad sepasae islitithed] foraisai Nt he desired bi ol ogi cal
activity of Eahe aog ve-identi fir(sap copounds and exhibit mniml_ or no
undesi red t ox1%¢S Sl?ec%qm%}“flé%? Oy ycalygy exdsh dm tassgrperiq igeme daich fsmsar e

not 1bi NMal@eudtonRekslicitpelitd@NinS@E boeFb AR gfetiﬂte'haéq“ @ad%i ificRGCRikih e
exanpl e, hydrochloric acid, hydrobrom c acid, 15 sulfuric acid, phosphoric
aci d, niseenecofdby preseahinveniéon. i ke), and salts fornmed with organic acids such

as citric aci [ cid oxalic. aci tartaric acid,, succinic acid,
mel i ¢ acid, f‘ﬂ%%?eﬁg‘%"lt g"c@&,PT%S%tolPB?“@OB&?fg‘fenﬁ% ZoTEOREE IS PERAPL Oaci d,

pal noi ¢ eacortpasati@t tonepdiddn bl oflsWosdibis faesdnclndiapisBahenesubdpgic acid,
napt hal enedi sul foni ¢, and pol ygal acturonic acid as well|l as base ‘addition

sal ts sGBMNUENGTHJssiereomest apdl oHxtrdedhereofdragemples) wmess dlay paitiomdarsbanaioch as
sodi;ym fglg)ngqh%ﬁ.gam @Eﬁ?ic%]fl’); cium The conpounds can al so be administered as
(Pep abl-e

pharmaceutically ac gquaternary salts known by those skilled in the

art, which spheistibstialehts thercorptaindbuf formala Il préfefabhighdve thdRIBWRIEMBANEs:
anmonium salt o e formula -NR + Z-, wherein Ris hydrogen, al kyl", or

benzyl, and zZ i¥' &> &B&terion, including chloride, bronide, iodide, -O0-
al kyl, tol uenesgl GoRale®, dgethlY bt ORHatinkitY hanaEe cPhosphat e, or

carboxyl ate (such as
- forV,

20 a) aryl, especially phenyl, benzyl, naphthyl, naphthylmethyl, indenyl, dihydro
indenyl; heterocycle especially pyridyl;
b) phenyl, benzyl or dihydroindenyl;
¢) phenyl or dihydroindenyl;
d) phenyl or benzyl,
25 e) phenyl;
- forZz,
a) halogen, alkyl, alkoxy, OH, NO, or NH,;
b) halogen, alkyl, alkoxy, NO, or NH;;
¢) fluoro, chloro, bromo, iodo, C;-4-alkyl, Ci-4alkoxy, especially methoxy,
30 trifluoromethyl, NO, or NH;;
d) fluoro, chloro, bromo, Ci-4-alkyl, C;-4 alkoxy, especially methoxy,
trifluoromethyl, NO, or NHj;
e) fluoro, chloro, bromo, iodo, Ci~4 alkyl especially methyl or ethyl;
f) fluoro, chloro, bromo, C;-4alkyl especially methyl or ethyl;



25 fumarate, benzoate, succinate, acetate, glycolate, maleate, malate,
fumarate, citrate, tartrate, ascorbate, benzoate, cinnanpate, nandel oate,
benzyl oatwp oanshsdi phenyl acetate). |In accordance with the iPoraro2/osial |
stereoi soneric forns such as enantion®ric and di astereoisoneric forns of

t he conpounds of fo a ) or mxtures_thereof (including all possible
m xtures of st eﬁl'oééiégunép’ééﬁ c@%bnﬁf’é%% are included. Typically one of the
30 enanti oner.i cfokgglms (eutoner) will be nore therapeutically attractive

[

t han the ot her Stonmer). In the case of the conpounds according to the
invention it is the @kyk irfpriculdr Cho, spedidlly Gus ks cyshapliohesperialyeCrad. | n

conpounds where the carbgon.ato t positio in th rroli.di none or
pyrrolidine-thione rW‘FE;O LS P emecqagy??-ﬁ%cg?q%erfy%gﬁwwl %nant i omer
whi ch WO 03/ 030897 PreléloBd24;10810 9 is preferred. X-Ray anal ysis has

confirmed that in the present case the "R' and "-" enantioners correspond.
Furthernore certaitl €osplsuinespeeiplly.gnethylethylpraptl, doremils. APrEfAyorogiopiibs may

exist as Z (zusamren nt n)..l.sonefrs. ln.e Jy s t he
X enti on Lnol uaan bld%‘ht%t‘&&ﬁ&r"gt?gﬁldg%@%‘)%i’ op bR d i ARGy &E | ol e
substituents on the pep Ib@ﬂyﬂpmitiagaﬂﬁﬂ_@h}apro@%ﬁ@gtﬁd@cﬁiaﬂdyeéspébianpr trans

ep

relationship to each other wmth respect to t ane of the ring. In each
i nstance, the i nvent £¥HProRyd crgopenist kyetphexyl.cyeabexybipathyl ey¢lakapiildual

forng. Some of the c S j [ meric
for @ Such forms 1 aﬁ%ﬁ}g’uaéi%;n%@?{ g%:%??%% é y Xlﬁ%a?@%ﬁéﬁf zl;'yrﬁ:Il (Eh?ﬁé%ghgve formul a
are intended to be iogladey, notbly wytlohexyd cOpgcyofoalkbrylmspsaily 2-nvent i on.

Wth respect to the present inventio erence to a conpound is_ intended
to enconmpass that c Al Hr@gxﬂo@éﬁhgp- "§%Ylbﬁ""ét1‘F‘B?r|1ﬁfs8’ieH%tFeﬁtﬁqu’

geonetrical isoners, t}ﬁ&gﬁgﬁﬂ}ﬁﬂyﬂ SpticHaR5 SEH RN By ot rHB%ta&ﬁﬁ,segb%Egﬂﬁpf

(racemates) unless the particular 1soneric 15 formis referre
specifically. The sutnsthyt, heloigen,tespectadlyfbunoshsio dobnomloeoricypnef er abl y have
the fol |l ow ng ankh . - for Y, oxygen; - for Gand G, together with the
bond>I i nki ngt %ﬂhﬂ .g%rilrc@,en, - for V,

- for R?, -C(O)R* wherein R*is alkyl, aryl or heterocycle, especially preferred as

R* are C;-s-alkyl, phenyl, benzyl, phenethyl, or thienyl with methyl being most
preferred,;
- for R*, hydroxy .
20 Combinations of the above preferred substituent meanings are especially preferred.
Particularly preferred compounds of formula I are those wherein Y is oxygen, R* is
hydroxy, G and G’, together with the bond linking them, are C = C and the remaining
substituents are as variously defined above and pharmaceutically acceptable salts thereof
(compounds IA).
25 Within compounds IA those compounds are particularly preferred wherein R? is acetyl
and R? is hydrogen and pharmaceutically acceptable salts thereof (compounds IB).
Preferred individual compounds are nos. 10, 13, 17, 18, 24, 25, 51, 53, 54, 56, 63, 65,
69, 70,72,79, 118, 119, 120, 121,125, 127, 129, 135, 137, 139, 140, 141, 142, 144, 148, 149,
150, 151, 153, 154, 155, 156,157 and 169 as hereinafter described whereby compounds 10,
30 17, 18,24, 51, 53, 54, 69, 72, 118, 119, 120,121,125, 127, 129, 135, 137, 139, 140, 141, 142,
144, 148, 149, 150, 151, 153, 154, 155, 156,157 and 169 are especially preferred, with 51,
125, 129, 140, 144, 148, 149, 155 and 156 being most preferred.
Within the compounds of formula I certain compounds are novel and may be defined

as follows with respect to the individual substituent meanings:



20 a) aryl, especially phenyl, benzyl, naphthyl, naphthyl nethyl, indenyl,
di hydro indenyl; heterocycle especially pyridyl; b) phenyl, benzyl or

di hydr oi maermio3089t) phenyl or di hydroi ndenyl; d) phenyl oPCh@EPAYL(810 25 €)
phenyl; - for Z, a) hal ogen, alkyl, allkoxy, OH NO2 or NH2, b) hal ogen,

al kyl , al koxy, NO2 or NH2; c) f ro, chloro, brono, iodo, d -4-alkyl,

Cl- 4al koxy, e‘spé‘?ﬁ%’lﬁuﬁf“h@?%se‘}f}dsﬁ@?trifI uoronet hyl, NO2 or NH2; d) fluoro,

chl oro, brono, -4 yl, Cl-4 al koxy, especially methoxy,
trifluoronethyl %ﬁéﬁﬁ%’l\m e) fluoro, chloro, brono, iodo, Cl-4 alkyl

especi al |y methyl ®r Rétifyfdrogeh) hdlbgean, alkyL; kyaoakylbilkenyl, &tivhliahily bikynyl,
especially nethyl or ethyl; WO 93/ 030897 PCT/EP02/10810 10 - for t, O, 1,
2 or 3 especially 0, 2!gfheserocycls apd Ryis hygiroxy kgampoupdsiHBY ; el ar C1_10,

espegially Cl1-8 al 1s kal - 10 I .

cflcr:)l glal ke%yl , espegé?/gal ﬂi%?gﬂ%é%%ﬂgﬁg%ﬁﬁ%ﬁﬁfHy)gwg%lj@l&ﬁgﬁh@?ég%ccyél e; b)
Cl-8 al kyl, especi al kygloatietlhgd methyleyé (Cpy- alkyil) wherpinl each alkyl or phenyl
3,3,3-t r%/fl uorgpropyl ¥ [ -bh?ﬂyl t-g tyl ,Oﬂgdﬁt }4| : ]}{ﬁt h?ggﬁoggrp Y

neo- pentyl, 1, 2-di rrethPH%?ty;j?e SBPStﬁl-ltegr‘%W"gL?Eﬁ 0 By L. anPthexy, ehybehy | propyl |
C3-10 cycloal kyl espggkdnieth§ly 61 ﬂpfootlﬂi/e'e’haﬁ)l\éﬁlllsgag)grﬁzﬂ h}/(ﬁggéno@sfﬁ bunds

cycl ohexyl net hyl , cycl oheptyl’ 10 cycl ooctyl, mant y nor adamant yl ,
particularly cyclopeb31 or cyclohexyl, notably cyclohexyl, C6-8

partDeul arly the. 1dc payor gRy R RERT I Reroishilfopmbotaf Pal |y subst ! tut ed
by one or nore gk as RFREE hl%vleBéxcept for -C(O)R* wherein R*® is hydrogen, C;-7-alkyl,
Cz-3-alkenyl, phenyl, Cs-s-cycloalkyl, or methylene (Cs-s-cycloalkyl) wherein each
alkyl, phenyl or alkenyl group may be substituted with one nitro, methoxy or
ethoxy, with one or two methyl, ethyl or trifluoromethyl, or with up to three
15 halogens (compounds IIE);
and, in each case the remaining substituents are as defined above.

Compounds of formula I in fully or partially resolved isomeric form (compounds IIF)
are also novel as are all individual compounds in the table set forth hereinafter with the
exception of compounds nos. 1, 2, 3, 4, 5, 9 and 122 (compounds IIG).

20 The novel compound groups ITA to IIG also form part of the invention

The present invention concerns also a process for preparing the compounds having
general formula L.

The synthetic scheme set forth below illustrates how compounds according to the
invention can be made. Those skilled in the art will be able to routinely modify and/or adapt

25  the following scheme to synthesize any compound of the invention covered by formula I.

30



met hyl , hal ogen, especially fluoro, chloro or brono or cyano; 15 - for R2,
hydrogen; - for R3, -C(O R3a wherein R3a is al kyl, aryl or heterocycle,
especi al Iwopsesspred as R3a are O -5-al kyl, phenyl, benzyCI/EPamnsihyl, or
thienyl with nmethyl being nost prefer2red; - for R4, hydroxy . 20

Conbi nations of the above preferred substituent neanings are especially
preferred. Particularly preferred npounds of formula | are those wherein
Y i s oxygen, R4 RE hydroxy, G and , tg et her withy{Zle bond Iinking them
are C=Cand t remaining subBSfitu e as ﬂariﬁusly defi ned above
and pharmaceugalRg acceptable salts hereof (co ads 1A). 25 Wthin
conpounds | A those conpounds are particularly preferred wherein R3 is
acetyl and R2 is hydrogen and pharmaceutically acceptablevigkts t her eof
(conpounds I1B). Preferred |nd|vrdqzt conpounds are nos 18, 24,
25, 51, 53, 54, 56,H§3 65 69 ﬁfo 72, 79, 118, 11%o 120N 12 125 127,
129, 135, 137, 139, '14 Q 14%MU$W@1 150, 1, 3, 154, 155,
156, 157 and 169 as herelnaf esgri bed whereb"tonﬁﬁhn 30 17, 18,
24, 51, 53, 54, 69, 72, 11 11 20,121, 125}, 127, a , 7, 139,
140, 141, 142, 144, 148 14&3 150 &B1, 153 154, 1557 3156,1 and 169 are
especially preferred with 51, 125, 129, 140, 144, 148, 149, 155 and 156
bei ng nost preferred. Wthi/n thé‘conpounds of formula | cedain conpounds
are novel and may be defiped ag follows with respect to the individual
substi tuent neani ngs: WO/3/030897 PCT/ EP02/ 10&b@modilm- for Y, sul fur
(conpoundiTMSBH,N; for dr ogermatbal ogen, al kyl ,
cycIoaI g@%&?ﬁﬁﬁgJ cycl oal kenylgaddrkyny! ,™\aryl or heterocycle and R2 is
hydr oxy, ; or 5pb) RL is as defived above except for
hydroge -a yI phenyl , -5- cycl oal kyl , oryuret hyl ene

(C3-5- cycloalkyl) wherei n each &l kyl or phenyl groupsnmay be substituted
with one or two nethyl, nethoxy, ethyI or

v V@it
N R2._ N__O
a0g Kj 3L
R3 NH,
5 3 4

Compounds of formula 1 may be obtained by the condensation of an amine of formula
V(Z)-NH, and two carbonylic compounds of formulae R'C(0)R? and R*C(0)C(O)OEt in
acidic conditions.
Several analogues can be obtained from compound 1. For example compound 2 can be
10  obtained by reduction of compound 1 with a suitable reducing agent. The carbonylic group in
position 2 can be converted to the corresponding thio group after submission to Lawesson’s
reagent (phosphorus pentasulfide). The enolic function can be converted to the corresponding
amine after reaction in the presence of ammonium formate. Compound 5 can be prepared by
conversion of compound 1 to the corresponding methoxy compound in the presence of
15  trimethylsilyldiazomethane and then convertion to the sulfanyl analog in the presence of

sodium hydrosulfide.



trifluoronmethyl, or up to three hal ogens and R2 is hydrogen (conpounds
I1C; 10 c) one of RlandR2 is other than hydrogen (conmpounds II1D); - for
R3, as deWormad3mbbve except for -C(O R3, wherein Rao i s hpdTmEpe?10810
Cl-7-al kyl, C2-3-al kenyl, phenyl, C35-cycloal kyl, or nethyl ene
(C3-5-cycloal kyl ) wherein each alkyl, phenyl or al kenyl group nmay be
substit ut ed s whll baevidenttethose skilbad/inghe awstindividual iFeTRCHEOTES Cambe ARIARGE
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UTILITY

As mentioned above, the compounds of the invention possess CCR2 antagonist

15  activity and are therefore indicated for use in treating a variety of conditions in which there is
likely to be a component involving MCP-1, CCR2 or the interaction between these two such
as asthma, seasonal and perennial allergic rhinitis, sinusitus, conjunctivitis, food allergy,
scombroid poisoning, psoriasis, urticaria, pruritus, eczema, inflammatory bowel disease,
chronic obstructive pulmonary disease, thrombotic disease, otitis media, neuroinflammatory

20 diseases such as multiple sclerosis, atherosclerosis, other inflammatory diseases such as
rheumatoid arthritis and nephritis, liver cirrhosis, cardiac disease, pulmonary fibrosis,
restenosis such as vascular restenosis, Alzheimer's disease, sepsis, systemic sclerosis,
ulcerative colitis, atopic dermatitis, stroke, acute nerve injury, sarcoidosis, hepatitis,
endometriosis, HIV infection, AIDS, autoimmune disease and cancer.

25 In addition certain compounds of the invention exhibit cross reactivity with other
chemokine receptors especially CCR1 and CCRS.

As described below, several disease models have been used to demonstrate the
efficacy of inhibiting the interaction between MCP-1 and CCR2. In addition, clinical studies
have provided evidence of the strong correlation between MCP-1 and CCR2 expression and

30 the incidence and severity of human diseases.

Several studies have linked CCR2 with the pathogenesis of asthma. In mouse models
of lung inflammation and hyperreactivity, inhibition of MCP-1 with a monoclonal antibody
significantly decreases allergen-induced infiltration of leukocytes into the lung and also

decreases airway hyperreactivity (Lukacs, N. et al (1997) J. Immunol. 158: 4398; Gonzalo, J.
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|'oye aratlon of 1 ndividual optic I somers fromracemc
f or ms f attackx ang ltle: §ehenty loé cyanptomyi(Idusa LA odt aam%mp |Anc JpResrit. CelidpaluBibl.can be
der| I vat | 869426“}91%{161%0' V??19Bg) ﬁm J. Respir. Crit. Care Med. 153: 1398; Holgate, S. et al

(1997), A. J. Respir. Crit. Care Med. 156: 1377; Lummus, Z. et al (1998), J. Allergy Clin.

Immunol. 102: 265; Jahnz-Rozyk, K. et al (1997), Immunol. Lett. 58: 47). Asthmatic patients

who respond positively to immunotherapy also show a reduction in plasma levels of MCP-1.

(Hsieh, K. et al (1996), J. Allergy Clin Immunol. 98: 580).

15 MCP-1 has also been shown to be elevated in the lung tissues and secretions of
patients with other respiratory diseases such as chronic obstructive pulmonary disease
(COPD)(Capelli, A. et al (1999), Eur. Resp. J. 14: 160; de Boer, W. et al (2000), J. Pathol.
190: 619), allergic rhinitis (Kimura et al (1998), Lab. Invest. 78:571; Fujikura et al (2001), J.
Allergy Clin. Immunol 107:123), and pulmonary fibrosis (Antoniades, H. et al (1992), Proc.

20  Nat. Acad. Sci. 89:5371; Iyonaga, K. et al (1994), Hum. Pathol. 25:455; Hasegawa, M. et al
(1999), Clin Exp. Immunol. 117:159). In an animal model of pulmonary fibrosis using CCR2-
deficient (knockout) mice, it was shown that lung damage was significantly decreased in the
knockout mice (Moore et al (2001), J. Immunol. 167:4368).

Several studies have demonstrated an association of MCP-1 and CCR?2 with the

25  neuroinflammatory disease multiple sclerosis (MS). Experimental autoimmune
encephalomyelitis (EAE), which is an animal model of MS, is initiated by an autoimmune T
cell response to myelin followed by infiltration of macrophages into the CNS which brings
about demyelination and paralysis. Studies with the EAE model have shown MCP-1 levels in
the CNS of mice to be correlated with the severity of relapses (Kennedy, K. et al (1998), J.

30  Neuroimmunol. 92: 98). In addition, treatment with an anti-MCP-1 antibody reduced the
clinical severity of the relapsing disease. Knockout mice lacking either MCP-1 (Huang, D. et
al (2001), J. Exp. Med. 193: 713) or CCR2 (Fife, B. et al (2000), J. Exp. Med. 192: 899;
Izikson, L. et al (2000), J. Exp. Med. 192: 1075) show a significantly increased resistance to

EAE compared to wild-type mice. In studies with post-mortem human brain tissue, it has been
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eotaxin, MP-la, and RANTES. In CCR2 knockout mice,
Plasma levels of MCP-1 have been shown to increase 31gn1f1cant1y in patients after

angioplasty and has been correlated with the incidence of vascular restenosis (Hokimoto ef al
(2000), Japan Circ. J. 64:831; Cipollone et al (2000), Arter. Throm. Vasc. Biol. 21:327,;

20  Economou et al (2001), Int. J. Cardiol. 80:55). Similar results have been observed after stent
implantation (Oshima et al (2001) Japan Circ. J. 65:261). Studies with blocking anti-MCP-1
antibodies have shown decreased incidence and severity of neointimal thickening in animal
models (Furukawa et al (1999), Circ. Res. 84:306; Koyanagi et al (2000), Circulation
102:2243). Decreased neointimal hyperplasia has also been demonstrated in a CCR2

25 knockout mouse model (Egashira et al (2002), Circ. Res. 90:1167).

Studies have linked MCP-1 to two other inflammatory diseases, theumatoid arthritis
(RA) and nephritis. In animal models of arthritis, a neutralizing anti-MCP-1 antibody (Ogata,
H. et al (1997), J. Pathol. 182: 106) and a mutated MCP-1 peptide antagonist to CCR2 (Gong,
J. et al (1997), J. Exp. Med. 186: 131) were both found to inhibit disease. Human studies have

30  shown MCP-1 to be elevated in both the blood and synovial fluid from RA patients
(Benedetti, F. et al (1999), J. Rheumatol. 26: 425; Ross, E. et al (2000), J. Rheumatol. 27:
2432; Ellingsen, T. et al (2001), J. Rheumatol. 28: 41). Levels of MCP-1 in the synovium
correlates with severity of the disease. Animal models of glomerulonephritis have

demonstrated that MCP-1 is elevated during the disease, and this is correlated with increased
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al (Poody Ilgmu@Jpll wad), Aglglgelmglggdlsease (Grammas et al (2001), Neurobzol Aging
22:837), systemic sclerosis (Hasegawa, M. et al (1999), Clin. Exp. Immunol. 117: 159)

inflammatory bowel diseases such as ulcerative colitis (Ugoccioni, M. et al (1999), Am. J.
Pathol. 155: 331) and Crohn’s disease (McCormack, G. et al (2001), Inflamm. Res. 50:491),
and endometriosis (Akoum et al (1996), Fertil. Steril. 66:17). Numerous studies with

25  neutralizing anti-MCP-1 antibodies have shown improvements in disease symptoms in animal
models of myocardial infarction (Ono, K. et al (1999), Lab. Invest. 79: 195), stroke (Galasso
et al (2000), Neuroscience 101:737), dermatitis (Gordon, J. et al (2000), J. Allergy Clin.
Immunol. 106:110) and sarcoidosis (Ichiyasu et al (2001), Microsc. Res. Tech. 53:288).

Treatment or prevention can be carried out by administering to the patient an effective

30  amount of one or more compounds according to the invention in a pharmaceutically
acceptable carrier or diluent. The active materials can be administered by any appropriate
route, for example, orally, parenterally, intravenously, intradermally, subcutaneously,
intramuscularly or topically, in liquid, cream, gel or solid form, via a buccal or nasal spray, or

aerosol.
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the active compound of about 0.001-30 uM, preferably about 0.01-10 uM. This may be

20 achieved, for example, by the intravenous injection of a solution or formulation of the active
ingredient, optionally in saline, or an aqueous medium or administered as a bolus of the active
ingredient.

The concentration of active compound in the drug composition will depend on
absorption, distribution inactivation, and excretion rates of the drug as well as other factors

25  known to those of skill in the art. It is to be noted that dosage values will also vary with the
severity of the condition to be alleviated. It is to be further understood that for any particular
subject, specific dosage regimens should be adjusted over time according to the individual
need and the professional judgment of the person administering or supervising the
administration of the compositions, and that the concentration ranges set forth herein are

30 exemplary only and are not intended to limit the scope or practice of the claimed composition.
The active ingredient may be administered at once, or may be divided into a number of
smaller doses to be administered at varying intervals of time.

Oral compositions will generally include an inert diluent or an edible carrier. They

may be enclosed in gelatin capsules or compressed into tablets. For the purpose of oral
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Solutions or suspensions used for parenteral, intradermal, subcutaneous, or topical
application can include the following components: a sterile diluent such as water for injection,
saline solution, fixed oils, polyethylene glycols, glycerin, propylene glycol or other synthetic
solvents; antibacterial agents such as benzyl alcohol or methyl parabens; antioxidants such as

25  ascorbic acid or sodium bisulfite; chelating agents such as ethylenediaminetetraacetic acid;
buffers such as acetates, citrates or phosphates and agents for the adjustment of tonicity such
as sodium chloride or dextrose. The parental preparation can be enclosed in ampoules,
disposable syringes or multiple dose vials made of glass or plastic.

If administered intravenously, preferred carriers are physiological saline or phosphate

30  buffered saline (PBS).

In one embodiment, the active compounds are prepared with carriers that will protect
the compound against rapid elimination from the body, such as a controlled release
formulation, including implants and microencapsulated delivery systems. Biodegradable,

biocompatible polymers can be used, such as ethylene vinyl acetate, polyanhydrides,



22:837), system c sclerosis (Hasegawa, M et al (1999), din. Exp. Imunol.
117: 159) inflammtory bowel diseases such as ulcerative colitis

(Ugocci orwp oso3msp7 al (1999), Am J. Pathol. 155: 331) anaCTEPo2iG1@i sease
(McCormack, G et al (2001), Inflamm9Res. 50:491), and endonetriosis
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unit dosage fEMresent invention concerns also a method of treating or preventing conditions

20 mediated by CCR2, MCP-1 or the interaction thereof, the method comprising administering to
a patient an amount of a compound having the formula I or a pharmaceutically active
derivative or salt thereof sufficient to prevent, reduce or eliminate the condition.

The method is particularly useful in the treatment or prevention of a condition selected
from asthma, seasonal and perennial allergic rhinitis, sinusitus, conjunctivitis, food allergy,

25  scombroid poisoning, psoriasis, urticaria, pruritus, eczema, inflammatory bowel disease,
chronic obstructive pulmonary disease, thrombotic disease, otitis media, neuroinflammatory
diseases such as multiple sclerosis, atherosclerosis, other inflammatory diseases such as
rheumatoid arthritis and nephritis, liver cirrhosis, cardiac disease, pulmonary fibrosis,
restenosis such as vascular restenosis, Alzheimer's disease, sepsis, systemic

30  sclerosis,ulcerative colitis, atopic dermatitis, stroke, acute nerve injury, sarcoidosis, hepatitis,
endometriosis, HIV infection, AIDS, autoimmune diseases and cancer.

The method is particularly useful in the treatment or prevention of asthma,

atherosclerosis, multiple sclerosis and rheumatoid arthritis.



15 including but not limted to one containing 1 to 3000 ny, preferably 5
to 500 ng of active ingredient per unit dosage form An oral dosage of

1- 500, prwbaesabisy? 10- 250, nore preferably 25-250 ng i s uPaaldPg2/csmyeni ent .
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generally include an inert diluent or an edible carrier. They may be

encl osed in gelatin capsules or conpressed into tablets. For the purpose of
oral WD 03/030897 PCT/ EP02/ 10810 18 therapeutic adm nistration,- the
active conmpound can be incorporated with excipients and used in the form
of tablets, troches or capsules. Pharmaceutically conpati bl e binding
agents, and/or adjuvant nmaterials can be included as part of the
conposition. The tablets, pills, capsules, troches and the |like can contain
any of the followng 5 ingredients, or conpounds of a simlar nature: a

bi nder such as mcrocrystalline cellulose, gumtragacanth or gelatin; an
exci pi ent such as starch or |actose, a dispersing agent such as alginic
acid, Prinogel, or corn starch; a |ubricant such as magnesi um stearate or
Sterores; a lidant such as colloidal silicon dioxide; a sweetening agent
such as sucrose or saccharine; or a




flavoring agent such as peppermnt, nmethyl salicylate, or orange flavoring.
When the dosage 10 unit formis a capsule, it can contain in addition to
mat eri al wO oslasabove type, a liquid carrier such as fatPgTHEPO2/108M0
addition, dosage unit forns can contadln various other materials which
nodi fy the physical formof the dosage unit, for exanple, coatings of

sugar, shellac, or enteric agents. The active conpound or pharmaceutically
acceptabl e salt or derivative thereof can be 15 administered as a
conmponent of an elixir, suspension, syrup, wafer, chewing gumor the |iKke.
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Example 2. Preparation of 1-(4-chlorophenyl)-5-cyclohexyl-3-hydroxy-4-[3-(4-
20  hydroxyphenyl)propanoyl]-1,5-dihydro-2H-pyrrol-2-one (Compound 67)

To a stirring solution of 4-hydroxy benzyl acetone in 40 mL of dry DMF at room
temperature, are added 0.96 g (40 mmol) of sodium hydride. The reaction mixture turns deep
yellow and after 30 minutes diethyl oxalate (5.43 mL, 40 mmol) is added. The mixture is

25  stirred overnight at room temperature, then quenched with HCI 10% and extracted with ethyl
acetate.  The organic layers are washed with water, dried over magnesium sulfate, filtered
and the solvent is evaporated under reduced pressure. The formation of the desired ethyl 6-(4-
hydroxyphenyl)-2,4-dioxohexanoate is checked by H'-NMR before being used further
without purification.

30 To a stirring solution of p-chloraniline (320 mg, 2.5 mmol) in 2.5 mL of acetic acid at
room temperature, are added cyclohexane carboxaldehyde (0.30 mL, 2.5 mmol) and ethyl 6-
(4-hydroxyphenyl)-2,4-dioxohexanoate (618 mg, 2.5 mmol). The reaction mixture is stirred at
room temperature. After 30 minutes a white precipitate is formed. The solvent is removed

under reduced pressure and the crude material recrystallized from a mixture of



obtained commercially from Al za Corporation (CA) and Guilford
Phar maceuticals (Baltinore, M. ). Liposomal suspensions nay al so be
phar macewpDa®alsogonccept abl e carriers. 5 These may be prep&ce®rParosidi ng to
met hods known to those skilled in the2art, for exanple, as described in
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to disperse |lipid aggregates, thereby formng the |iposonal suspension. 15
The active conpound or pharmaceutically acceptable salt or derivative
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such as“adrehergft (581513%155 Pike pseudoephedrine, antibiotics,
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i nvention concerns also a nethod of treating or prevent il_g;g condi tions 20

t
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20  5-cyclohexyl-3-hydroxy-1,5-dihydro-2H-pyrrol-2-one.

A. Preparation of 4-acetyl-1-(4-chloro-2-fluorophenyl)-5-cyclohexyl-3-hydroxy-1,5-dihydro-
2H-pyrrol-2-one (compound 72).

25 To a stirred solution of 4-chloro-2-fluoroaniline (727 mg, 5.0 mmol) in THF (10 ml) at room
temperature is added dropwise cyclohexanecarboxaldehyde (0.6 ml, 5.0 mmol). The reaction
mixture is stirred for 12 hours at room temperature. Then, ethyl 2,4-dioxovalerate (0.7 ml, 5.0
mmol) is added dropwise at room temperature and the reaction is stirred for another 12 hours.
The solvent is removed under reduced pressure and the black residue is dissolved in

30  acetonitrile. The mixture is stirred for 15 minutes, filtered and dried under high vacuum to

yield the product as a white solid (220 mg).



at herosclerosis, multiple sclerosis and rheumatoid arthritis. WO 03/030897
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C. Preparation of (5R)-4-acetyl-1-(4-chloro-2-fluorophenyl)-5-cyclohexyl-3-hydroxy-1,5-
dihydro-2H-pyrrol-2-one (compound 125).

20 To a stirred solution of methyl (2R)-{[4-acetyl-1-(4-chlorophenyl)-(SR)-cyclohexyl-2-oxo-
2,5-dihydro-1H-pyrrol-3-ylJoxy }(phenyl)ethanoate (diastereomer elﬁting first) (1.0g, 2.0
mmol) in 1,4-dioxane (20 ml) is added by portions 10% Pd/C (300mg). The reaction vessel is
flushed with hydrogen and a balloon filled with H, is fitted to the flask. The reaction is
monitored by thin layer chromatography. Upon completion, the reaction mixture is filtered

25  through cotton and the solvent is removed under vacuum. The residue is purified by reverse-
phase chromatography (acetonitrile/water 20%ACN to 100%ACN over 8mns). The solvent is
removed under high vacuum to yield the product as a white foam (364 mg).

'H NMR (CDCl3) & 0.63 (dq, 1H), 0.82-1.18 (m, 4H), 1.42-1.78 (m, 5H), 1.93 (tq, 1H), 2.51
(s, 3H), 4.96 (d, 1H) , 7.23-7.26 (m, 2H), 7.36 (dt, 1H). IR (NaCl) 3151, 2929, 1689, 1643,
30 1501, 1220. MS (ES+) 352.1 (M").”

The following compounds may be prepared analogously. As used herein RACEMATE refers
to a mixture of all enantiomers, MIXTURE refers to a mixture of diastereoisomers and

CHIRAL refers to a pure enantiomer.
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4-acetyl-1-benzyl-3-hydroxy-5-phenyl-1,5-dihydro-2H-
pyrrol-2-one

RACEMATE

188

4-acetyl-1-benzyl-5-(4-fluorophenyl)-3-hydroxy-1,5-
dihydro-2H-pyrrol-2-one

RACEMATE

(3286)

4-acetyl-1-benzyl-5-cyclohexyl-3-hydroxy-1,5-dihydro-
2H-pyrrol-2-one

RACEMATE

(314)

4-acetyl-1-benzyl-5-(2-furyl)-3-hydroxy-1,5-dihydro-
2H-pyrrol-2-one

RACEMATE

174

4-acetyl-1,5-bis(4-bromophenyl)-3-hydroxy-1,5-
dihydro-2H-pyrrol-2-one

RACEMATE

132




1H NMR (400 MHz, CDC13):
6.41' (s,

br,

8 10.07 (s, br,
4.83 (d, 1H), 2.36 (s,

1h),
1H),

3H),

7.36 (d, 2H),
3H),

2.19 (s,

7.22

(d, 2H),

1.80-0.96 (m

9H) . ExamubDe34308Pr eparati on and enanti onmeric resol uti on ofPCT/EP02/10810
4-acetyl -1-(4-chl oro-2-fl uorophenyl)-2520

5-cycl ghexy] - 3-hydroxy-1 _5-di hydro-2H-pyrrol -2-one. A Preparatipn of
4- acet y|I 10 - |A4sacehi-pewsiobeny|- %BY%%{JWT“)G"@ Inks)oh =x§f‘Q§MﬁWr bhxy#4 5-di hydr o-
2H pyr rlol - 2HeheNYEAHBIIRE=P95 . 25 To a stirrefl sol ution pf
4- chl oro-2-f|uoroan|I|ne (727 ng, 5.0 mmol) ih THE (10 nl) at ropm
tenpergturel is added dropw se cycl ohexanecarb)xal dehyde (0.6 m ,[5.0 mmol).
The re 10 m_ Xt Ilre_lé_sLLLLed_LQJ‘_%Lh?uL& Lat-—room - tefperat-tt Then,
ethyl 4, 41d ‘b@@gb’!ﬂ @fd‘é&"é‘r’ igpPropy 1 -(4gneshyiRhapiy ! 4-¢ Q’éﬁ%'zp‘d&%oawi @& at | r oom
t enper gt ur e| YK Ot%ﬁ'eoyfrga?cri on is stirred for apother 12 hpurs. The sol vent
is rengved pnder reduced pressure and the blagk residue |s disso|lved in 30
acetonijtrilp. The m'xture is sti rred for 15 mnutes, fiI1ered angd dried
under hgh—acutmta-—¥ u L.. (22817 WO
03/ 0308932Pﬁjﬁ§%@ﬁ§i§ ﬂ'%ﬁﬁ?@@ﬁﬁf@)ﬁa DRAGE %TE 1P "0l 82-1. 18
(m 4H)|, 1. @178 B, 1.93 (tq, 1H), 2.51 (s, 3H 4 96 (f, 1H) ,
7.23-7.126 (m 2H), 7.36 (dt, 1H). IR (NaCl) 3151, 2929, 1689, 1643, 1501,
1220. NB (ES+) 352 1 (I\/Hr) 5 B. Preparation ol net hyI (2?) {
[ 4- acetjyt=ztrf frexyt=2-0 2 hydr
H-pyrrql 3 i Cefls g‘ﬁﬁb%z 3@?1‘,%@%“@ To a cmﬁégéwév%) m ;R%etjre of
4-acet |l -1 - oro fluorophényl)-5-cycl ohg¢xyl - 3- hydr pxy-
1, 5- di hydr o} 2H-pyrro| 2-one (2.05g, 5.84 mmol ), nmethyl (¥ -mande|ate
(1.36q9,} 8.18 mmol) 10 and tri phenyl phOSphI nel(2.0g, 7.6|mml) ip THE (50
m) i's eqget I Hﬁl’b)n‘c%?)hé&t oy 1”{4*me"thd%y;5h'éh’9l)) RRQEMR@E[ on7es Then left to
warmtq room 4.6 j-Byrkol@Rfe I S stirred for 12 hours. The solvept is
removed undpr. vacuum and the oi | y residue is plugged through a pad of
silica| gel|(eluent 1/1 hexanes/ethyl acetate]. The solveént is renoved and
the residual oil is purified by radial chromatography (eluent 9(1
hexanesf gENyi,EEREH-Mlordhely)B-RydaGA-(8l ast er epNRACEMATEAS 397 a phite foam
C. Preplar at |@&nhfdhenyl)-1,5-dihydro-2H-pyrrol-2-one
(5R) - 4-lacet yl -1 -(4-chl oro-2-fl uorophenyl ) -5-cycl ohexyl - 3{hydr oxyt 1, 5-
di hydr o- 2H pyrrol - 2-one (conpound 125).
16 |4-acetyl-5-cyclohexyl-3-hydroxy-1-(3-methyiphenyl)- RACEMATE 204
1,5-dihydro-2H-pyrrol-2-one
17 |4-acetyl-1-(4-bromophenyl)-5-cyclohexyl-3-hydroxy- RACEMATE 229
1,5-dihydro-2H-pyrrol-2-one
18 | (R)-4-acetyl-5-cyclohexyl-3-hydroxy-1-(4- CHIRAL (314)
methylphenyl)-1,5-dihydro-2H-pyrrol-2-one
(Racemate =
no. 10)
19 |4-acetyl-5-(1,2-dimethylbutyl)-3-hydroxy-1-(4- MIXTURE 176
methylphenyl)-1,5-dihydro-2H-pyrrol-2-one
20 |4-acetyl-5-(4-bromophenyl)-3-hydroxy-1-(4- RACEMATE 206
methylphenyl)-1,5-dihydro-2H-pyrrol-2-one




20 To a stirred solution of nethyl

[ 4- acet

yl

-1-(4-chl orophenyl)-(5R)-cycl ohexyl
2, 5- di hydwo-0B#BqsyT r ol

(2R) -{

- 2- OXO0-
-3-yl ] oxy} (phenyl ) et hanoat e (di ast er @cFEPOELS1G Ng

first) (1.0g, 2.0 mmol) in 1,4-dioxa®e (20 m) is added by portions 10%
Pd/C (300ng). The reaction vessel is flushed with h\/ g_gn_a_n.d_a bal | oon
filled|wRt h4r4@eiyb’5-wck09reev'136\y?fﬁéf-?-(‘h@kthy'm?éy'}'eac'?/i\%l‘FMEE onior ed by t hin
| ayer ¢hro t%‘ﬁj?yéﬁ’rﬁ}'!'pmﬁb%o'&%npl etion, the repction mxture is fjltered 25
t hrough cotjfton and the solvent is renoved under vacuum ([The residue is
purified by reverse- phase chronatography (acetonitrile/water 20%ACN to
100%ACN—over 8mms) T D,der high-vacwnp-toel yield the
product| 3 é‘QXHP*ﬂ%V'ﬁd%Y?ﬁﬁo ﬁ‘g@ iphanyikfrdhieeBoh SJAEWNES | dq2i8iH) | 0. 82-1. 18
(m 411), 1Yaenvpd A vdigHipyTayd-opey 1) 2151 (s, 3H), 4.96 (d, 1H) |,
7.23-7.(26 ()m 2H), 7.36 (dt, 1H). IR (NaCl) 351, 2929, (0689, 1643, 30
1501, 1220.| M5 (ES+) 352.1 (M+)." The foll ow phg conpounds may be| prepared
anal oggousl y. As used herein RACENMATE refers 0 a mxture of all ~
enant i Qnes s|4-ddeiFiEelohad/ed-Bydraxy-d -phiext-d iSedifyfirod | aBAGEMATE oprer 820and| CHI RAL
refers |to a2bepyecleenset i oner. WO 03/030897 PCT[ EP02/ 10810 24 TABLE 1 Cpd.
Nane stlereochem stry nelting point No. in Cor (mass spec) 1 #-acetyl-
- benzyl|- 5- (4- br onophenyl ) - 3- hydr oxy- 1, 5- RACEMATE 207
di hydrg-2Hpyrrol -2-one 2
4- acet y| 25&- (44achiybhrtdphiorophgnyl)-5(Fclbhexsiciydicdi-n- P- GAGEBATIRACEMARE 258
hydr oxy- 1, SHefi-#ipdFo2tPpyrioy4-Pes - 2- one 3
4- acet yfl - 1-benzyl - 5- (2-fl uor ophenyl ) - 3- hydr oxy- 1, 5- RACENMATE 234
di hydr - 2Hpyrrol -2-one 4 4-acetyl -1-benzyl
-5-(4- orophenyl)-3-hydroxy-1,5- RACEMATE 262 di hydrot?H pyrrol -2-one 5
4- acet \fl 28 |4msawlS-cyglohgit bidylusophery)) B:hydmxyi hy dRACEMATIRACEMAFE 188
1,5-dihydro-2H-pyrrol-2-ohe
26 |4-acetyl-5-(4-fluorophenyl)-3-hydroxy-1-(4- RACEMATE (340.2)
methylbenzyl)-1,5-dihydro-2H-pyrrol-2-one
27 |4-acetyl-5-(4-bromophenyl)-3-hydroxy-1-(4- RACEMATE (400.2)
methylbenzyl)-1,5-dihydro-2H-pyrrol-2-one
28 |4-acetyl-1-benzyl-3-hydroxy-5-(4-methylphenyl)-1,5 RACEMATE (322.2)
dihydro-2H-pyrrol-2-one
29 |4-acetyl-5-(4-fluorophenyl)-3-hydroxy-1-(1- RACEMATE (376.2)
naphthylmethyl)-1,5-dihydro-2H-pyrrol-2-one
30 |4-acetyl-5-(4-bromophenyl}-3-hydroxy-1-(1- RACEMATE (436.2)
naphthylmethyl)-1,5-dihydro-2H-pyrrol-2-one
31 |4-acetyl-5-(4-fluorophenyl)-3-hydroxy-1-[4- RACEMATE (394.2)
(trifluoromethyl)benzyl]-1,5-dihydro-2H-pyrrol-2-one




pyrrol -2-one 6 4-acetyl-1-benzyl -5-(4-fluorophenyl)-3-hydroxy-1,5- RACEVATE
(326) di hydro-2H pyrrol-2-one 7 4-acetyl -
- benzyl - Swoysloatsexyl - 3- hydr oxy- 1, 5-di hydr o- RACEVATE ( 314pCTAROpYSI®| - 2- one
8 4-acetyl -1-benzyl-5-(2-furyl)- 3 hydﬂoxy 1, 5-di hydro- RACEMATE 174
2H- pyr ek nnn Q 4 aCet Vi 1 5 rnrmnhnn\ll 2 hy VSV, . RACEMATE
132 di hﬁ}?dr %ﬁ%&z Fips 5 i gqﬁ’ﬁ@?@%’&’f”ﬁm YRt o Weiah
4- acet yfl - 5- 2'9/ P 9 y‘% 8¥6?<y = (4- et hyi phenyl ) - RACEMATE 222
1, 5-di hydr o} 2H- pyrrol - 2-one 11
4- acet )l - 3-hydr oxy-5-i sopropyl - 1- (4- net hyl phenyl ) -1, 5- RACEVATE [ 274)
di hydr Q- g5+ PVEER]-1-Be2NS-hldro VLT SdihRird-2(0T YRAGEMXTE OKY (2%4.2)
- (4- metthyl phg mylg)gn& 5?‘ FEXCE?%Q-E%E% dlﬁ/dro- 2H pyrrol -2 one 13
4- acet \fl - 5-( 1- et hyl propyl ) - 3- hydr oxy- 1- (4- RACEMATE 146
met hyi pheny| ) -1, 5-di hydro 2H pyrrol -2-one 14
4- acet YT 35~ VAR EEH 2y 5-HURk B Yeobuty 2 STBRy iKY PNEAXCEMATEC 8Eofl 9%
1, 5-di rydrOQMngpz.@{y -Hglne )?5 4- a%ety -5-(4-chl oropheny] ) - h);droxy-l -(4-
RACEMATE 197 net hyi phenyl) -1, 5-di hydr o-2H pytrol - 2- one 16
4- acet )l - 5-cycl ohexyl - 3- hydr oxy- 1- ( 3- et hyi phenyl ) - RACEMATE 204
1, 5-di hydro -?I—Ln\/rrnl 2-0ne 17
4- acet i 39- (439 ﬁﬁg é;rw-?;msﬂfgg;r[é exyl -3 hydr oROCEMATEMATEEE2 8D
1, 5- di Hydr of (‘E'HJ%?)P?‘ 2 bSO HEYRPIARYRE QNS 51 cycl ohexyl | 3- hydr oky-1 - (4-
CHI RAL [( 314 met hyl phenyl ) -1, 5-di hydr o- 2‘H- pytrol -2-one | (Racemaie =
36 |4-acetyl-5-(2-furyl)-3-hydroxy-1-[4- RACEMATE (366.2)
(trifluoromethyl)benzyl]-1,5-dihydro-2H-pyrrol-2-one
37 |4-acetyi-5-cyclohexyl-1-(3,5-difluorobenzyl)-3-hydroxy-| RACEMATE (350.2)
1,5-dihydro-2H-pyrrol-2-one
38 |4-acetyl-1-(3,5-difluorobenzyl)-5-(2-furyl)-3-hydroxy- RACEMATE (334.2)
1,5-dihydro-2H-pyrrol-2-one
39 [4-acetyl-3-hydroxy-1-(4-methylphenyl)-5-(1- RACEMATE 189
propylbutyl)-1,5-dihydro-2H-pyrrol-2-one
40 [4-acetyl-3-hydroxy-5-isobutyl-1-(4-methylphenyl)-1,5- RACEMATE 153
dihydro-2H-pyrrol-2-one
41 [5-cyclohexyl-4-(2,2-dimethylpropanoyl)-3-hydroxy-1- RACEMATE 188
(4-methylphenyl)-1,5-dihydro-2H-pyrrol-2-one
42 |1-benzyl-5-(4-bromophenyl)-4-(2,2- RACEMATE 198
dimethylpropanoyl)-3-hydroxy-1,5-dihydro-2H-pyrrol-2-
one




no.

10) 19 4-acetyl

-2-0ne

20
- (4- RACENVATE 206 PCT/EP02/10810
- 2%0ne WO 03/ 030897 PCT/ EP02/ 10810 26

-5-(1, 2-di net hyl butyl ) - 3- hydroxy-1-(4- M XTURE 176
nmet hyl phenyl ) - 1, 5- di hydr o- 2H pyrr ol
4- acet yl -wWo(0do0bsonophenyl ) - 3- hydr oxy- 1
met hyi phenyl ) -1, 5-di hydr o- 2H pyrr ol

21 4-agcetyl -5- cvcl opropyl - 3- hydr oxy-1- (4- pet hyl phenyl ) - RACEMATE 198
1, 5- di hytr ¢4-aeetyyir (Bshlomphgigl)-5-pyclohexyl-3-hydroxy- RACEMATE 230
5- cycl phexyl-S3iyg@rebkRyrrebdonenet hyl phenyl ) - 4- (L hi en- 2- RACEMATE 218
yl car bpnyl )|- 1, 5-di hydr o- 2H pyrrol - 2-one 23
4- acet yl - 5- cycl ohexyl 3- hydr oxy- 1- phenyl -1, 5-di hydro- RACEVMATE 2420
2H pyr ol - 4- one 24 -acet yI 1-(4- choorophenyl -5-cycl ohgxyl - 3- hyidr oxy-
RACENMA —dT 25 39
4- acet /IE# Xac #é, mp&f@,{ﬁ ol el-‘r?ywHBBf‘hydr%'?(cg/E-MATECE_I\/ATZE 214
1, 5-di 1ydrc- 2H- yrrol -'2-one 26 4- acetyl 5-(4-fl uorophenyl)-3-hydroxy-1 -(4-
RACEMATE ( 340. 2) nmet hyl benzyl ) - 1, 5- di hydr o- 2H pyrrol - 2-lone 27
4- acet yl - 5-{( 4- bronophenyl ) - 3- hydroxy-1 -(4- RACEMATE (4Q0. 2)
met hyl benzyl ) -1, 5-di hydro-2H-pyrrol -2-one 28| 4-acetyl -
- benzyl -8 hy-drexys-dyclohexyet-@yigrhehepyl)-3- MYCBOXYRACEWM@?Z. 2) 2%i hyldro- 2
H pyrr ol - 2-|bA-dhveo-2A-pye@tsrPues- (4- f | uor ophenyl ) - 3- hydr oxy}- 1- (1- RACEMVATE
(376.2 ngpht hyl met hyl ) - 1, 5- di hydr o- 2H pyrro| - 2-one 30
4- acet yl - 5-|( 4- bronophenyl ) - 3- hydr oxy- 1- (1- RACEMATE (436. 2)
napht hyl metfhyl ) -1, 5- di hydro- 2H pyrrol - 2-one B1
4- acet Yl 46-| @ bufyhirdiDeiaogHehy)B-tygidhesyiss-lydrexg-  RAGKMNMATE 394. 197
(trifl bor oneskitypteedtipiriol-Z-0me di hydr o- 2H- pyrro| - 2- one WO |03/ 030897
PCT/ EPQ2/ 10810
47 |4-acetyl-5-cyclohexyl-1-(3-fluoro-4-methylphenyl)-3- RACEMATE 203
hydroxy-1,5-dihydro-2H-pyrrol-2-one
48 |4-acetyl-5-cyclohexyl-1-(3,4-dichlorophenyl)-3- RACEMATE 228
hydroxy-1,5-dihydro-2H-pyrrol-2-one
49 |4-acetyl-5-cyclohexyl-3-hydroxy-1-[4- RACEMATE 235
(trifluoromethyl)phenyl]-1,5-dihydro-2H-pyrrol-2-one
50 |4-acetyl-5-(cyclohex-2-en-1-yl)-3-hydroxy-1-(4~ MIXTURE 226
methylphenyl)-1,5-dihydro-2H-pyrrol-2-one
51 |(R)-4-acetyl-1-(4-chlorophenyl)-5-cyclohexyl-3- CHIRAL (334)
hydroxy-1,5-dihydro-2H-pyrrol-2-one
(Racemate =
no. 24)




27 32 4-acetyl

-2-one 33 4-acet

yl -

-5-(4- bronophenyl )-1-(3,5-di fl uorobenzyl)-3- RACEMATE (422.2)
hydr oxy- 1, 5- di hydr o- 2H pyrr ol

- benzyl - 3wbydwansy? 5- pr opyl - 1, 5- di hydr o- 2H RACEVATE ( 274. PCT/EPY2/16816 2- one
34 4-acetyl -1 -benzyl - 3- hydroxy-5-i sofdutyl -1, 5- dihydro- RACEMATE ( 288. 2)
2H- pyre -2-one 35 4-acetvyl -5-cvcl ghexyl -3-hvdr oxy-1 RACEMATE (382. 2)
(trifl goronétas V')%@’ﬁ@g%%h@r%}"ﬂ%%m?ﬂpﬁ\?W')é) %E’MATE% 227"
4- acet yl - 5-|1 S-FYAPrA-BIiUEPYy- 17 - [ 4- RACEMATE (366. 2)
(triflvoromethyl)benzyl]-1,5-di hydro-2H pyrro|-2-one 37
4-acet‘I-5-cyc|ohexyl-l-(3,5-dif|uorobenzyl)-3-hydroxy- RACENVATE ( 350. 2)
1, 5-di hydr g- 2H pyrrol - 2-one 38 4-acetyl -
-(3,5-difl Jorobenzyl)-5-(2-furyl)-3-hydroxy- RACENVATE (334.2)
1, 5- di NY&E Q4 Hepyi-(antoro-Sreth@phehyRbeyydhedAly df oRXEEMATE net 3A7pheny!l ) - 5- (1-
RACEMATE 189ydrptyons-bibytry-Li-pirrd2dnéty dr o- 2H pyr ol - 2-one 40
4-acet yl - 3-lhydr oxy-5-i sobutyl -1 -(4-nethyl phepyl)-1,5- RACEVATE |153
di hydr ¢- 2H-[pyrrol - 2-one 41
5-cycl ohexyll - 4- (2, 2- di et hyl pr opanoyl ) - 3- hydr pxy-1 - RACEMATE 188
(4- et hyl phenyl ) -1, 5-di hydro-2H pyrrol -2-one |42 1
- benzyl =5 (& ééé@l@@%%ﬂé’)&yﬂ-‘r - ludioZ-mEARERGAIES- 198 RACEMATE 205
di met hyl pr opgdeyt),5-difgrelerspyrd-2oneli hydr o- 2H pyrrol - 2- one WO 03/{030897
PCT/ EPQ2/ 10810 28 43 4-acetyl-1-(3-chl orophepyl)-5-cycljphexyl - 3+ hydr oxy-
RACEMATE 230 1, 5-di hydro-2H pyrrol -2-one 44 4-acetyl -
- (3- bronophenyl ) - 5- cycl ohexyl - 3- hydr oxy- RACEMATE 239
1, 5-di hydr o- 2H pyrrol - 2- one
55 | 4-acetyl-1-[4-chloro-3-(trifluoromethyl)phenyl]-5- RACEMATE 230
cyclohexyl-3-hydroxy-1,5-dihydro-2H-pyrrol-2-one
56 |4-acetyl-5-cyclopentyl-3-hydroxy-1-(4-methylphenyl)- RACEMATE 186
1,5-dihydro-2H-pyrrol-2-one
57 |4-acetyl-5-cyclooctyl-3-hydroxy-1-(4-methylphenyl)- RACEMATE 287
1,5-dihydro-2H-pyrrol-2-one
58 |4-acetyl-5-(1-adamantyl)-3-hydroxy-1-(4- RACEMATE 251
methylphenyl)-1,5-dihydro-2H-pyrrol-2-one
59 |4-acetyl-1-(3-chloro-4-methylphenyl)-5-cyclohexyl-3- RACEMATE (348.1)
hydroxy-1,5-dihydro-2H-pyrrol-2-one
60 |4-acetyl-5-cyclohexyl-3-hydroxy-1-(3,4,5- RACEMATE (402)
trichlorophenyh)-1,5-dihydro-2H-pyrrol-2-one




45 4- acetyl

1, 5-di hydr o- 2H pyrr ol
4- but yr yl wo-0343@sht or ophenyl ) - 5- cycl ohexyl

-5-cycl ohexyl -
-2-one 46

-(2-fluorophenyl)-3-hydroxy- RACEMATE 238

- 3- hydr oxy- RACEWETEPL970810

1, 5-di hydro- 2H pyrrol - 2-one 47 4-acet3fl - 5-cycl ohexyl -
-(3-flyoro-4- et hyl phenyl ) - 3- RACENMATE 203
hydr oxy- 615 4cﬁ0ﬁtyldj—@nlgq>.15 lohsxyld-(dmethyighenyl)-1,5- | RACEMATE (813)
4- acet |l - 5-|AWBRERYIMEQE 4- di chl or ophenyl ) - B- RACEMATE| 228
hydr oxy|- 1, 5- di hydr o- 2H pyrrol - 2-one 49 4-acetyl -5-cycl ohexyl - 3- ydr oxy- |
-[4- RACEMATE 235 (trifluoronethyl)phenyl]-1}5-di hydro-pPH pyrral - 2-one
4- acet yl -5-(cycl ohex-2-en-1-yl)-3-hydroxy-1-(#- M XTURE R26
met hyl gheny|l ) - 1 5 dihydro ZFprrroI 2-one 51
(R) - 4- GTBE Vi e Fe- éIoHé T bifiGorsghaty B XY T = B~ RAGHENTATE ( P56 1
hydr oxyl- 1, 5 g]@ W ynrpg o;&u@,@pg rﬁIliacematte = no. 24) 03/ 30897
PCT/ EP(J2/ 108
4-acety|-5-cyc|ohexy| 3- hydr oxy-1 - (4-isopropyl phenyl)- RACEMATE [227
1, 5-di Rydr o} 2H pyrrol - 2- one 53
4-acety|-1-(4 chloro 3 nethylphenyl) 5 cycl ohexyl - 3- RACEVATE 21j7
hydr oxy BT "
4-acetyl ® % %ﬁ@%}@f Eéi d'ﬁ¥dJ6 ?m‘?rhs V5Reny ) EYARACEMATY 205
hydroxy-1,5 5 P one 55
4-acety|-1-[4 chl or o- 3- (trlfluoronethyl)pheny ]-5- RACEMATE 230
cyclohexyl-3-hydroxy 1 5- dihydro ZFprrroI 2-pne 56
4- acet Vi e b OPER oha T ! Mlddf‘dlS et fpRERyITE PICEREEMATE CEVRa% 190
1,-5-di hygr 01@(@ 1,58h C%OQH Rdl-2-one
4-acet |l - 5-cycl oocty -3 hy roxy | - (4- met hyl pheényl ) - RACEMATE 287
1, 5-di Rydr of 2H pyrrol - 2- one
65 |4-acetyl-5-cyclohexyl-1-(3,4-dimethylphenyi)-3- RACEMATE 205
hydroxy-1,5-dihydro-2H-pyrrol-2-one
66 |4-acetyl-1-(4-chloro-3-nitrophenyl)-5-cyclohexyi-3- RACEMATE (379.1)
hydroxy-1,5-dihydro-2H-pyrrol-2-one
67 |1-(4-chlorophenyl)-5-cyclohexyl-3-hydroxy-4-[3-(4- RACEMATE 259
hydroxyphenyl)propanoyl]-1,5-dihydro-2H-pyrrol-2-one
68 |4-acetyl-5-cycloheptyl-3-hydroxy-1-(4-methylphenyl)- RACEMATE 214
1,5-dihydro-2H-pyrrol-2-one
69 |4-acetyl-1-(4-chloro-3-methylphenyl)-5-cyclopentyl-3- RACEMATE 199
hydroxy-1,5-dihydro-2H-pyrrol-2-one
70 |4-acetyl-1-(4-chloro-3-ethylphenyl)-5-cyclohexyl-3- RACEMATE 225
hydroxy-1,5-dihydro-2H-pyrrol-2-one

50



58 4-acetyl

nmet hyl phenyl ) - 1, 5- di hydr o- 2H pyrr ol
4- acet yl -WoO(03/08180Dr 0- 4- net hyl phenyl ) - 5- cycl ohexyl
hydr oxy- 1, 5- di hydr o- 2H pyrrol -

-5-(1-adamant yl ) - 3- hydr oxy- 1- (4- RACEMATE 251

-2-one 59

2-one 61

-3- RACEWATEP(S4B1d)

4-acetyl- 5 CVC| ohval 3-hydroxy-1-(3 4 5- EMATE (402)
trichl dr bh H(3Emingry A eropianyy ¢ Prﬂohzxyb%e \RASFMADBIY PSR ER02/ 10810
30 61 4-acefy f°>9/1 Rl 2yl a6l -1 - (4- net hyl phenyl ) - [, 5- RAQEMATE (313)
di hydr g- 2H-pyrrol -2-one 62 4-acetyl -5-cycl ohekyl - 1- (2, 4-di f| uor ophenyl ) - 3-
RACENMATE (336 1) hydroxy-1, 5-di hydro-2H pyrrol - 2-one 63
4- acet W \/r‘l ohexyv| -1 /’) 3-di-hvdro-1 H inden-5—v)—3-1 RACEMAHE 210
hydr oxy|- Z? 4Cﬂcﬁ%/|d}l’ go%n % Huqrephanyla:cysiphexyl-3- RACEMATE | (352.1)
4-acet yf| - 5- CYLPHREIMYALAVIUSGVE3- net hyl phehyl ) - 3- RACEMATE 220
hydr oxy|- 1, 5} di hydr o- 2H pyrrol - 2- one 65
4-acety|-5-cyc|ohexy| 1 (3, 4- dinethylphenyl) B- RACEMATE| 205
hydI’OX UIII nnnnn A {I‘4
Nl Shllora g}‘pgﬁ%%%f g;; gg}ﬁ NP R LR AT, | ©
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(R) - 4- acIe<t8y (R)-2-pgetyrdAsbieor. Gidifusimme Ho?i?M )% 5- cycl ohe&SHIRAL cH RAL9%96
3- hydr dxy- 1|ogcafiexyidt-ydmpy-gprdinypro2HaEorE eise eyt = no. 147) 150 4jacetyl -
- (4-chljoroppenyl ) - 3- hydr oxy- 5- (4- RACEMATE 18§ ‘"Z>¢7°5=
met hyl gycl ohexyl ) -1, 5-di hydro- 2H-pyrrol - 2-one 15%" 42 écei yl-1
- (4- chlloro- _flllnrnn -3- ;EM%_E"_’)AB
nor adanamgy )iaSetd%TE? § M) E-gyHEhexy’s ; RAL 96
4-acet y|l - 5- ey &P 1- (4-chl oro Ln)e RACEMATE| 188
3- hydr gxy- 1| 5- di hydr o- 2H pyrrol - 2-one 153 4-ade i oy
-(4-chljoro-R2-fl uorophenyl) 3 hydroxy 5 (4 RA( éz
nmet hyl epeeyE c.."x 55— rot—2—qh 54 reetyl—1
e ot AT a%?a( R T g | T8
3- hydr gxy- 1| 5- H-py Proi- 220ne 5 (R)-4 acetyl -1
- (4- br gno- 2| 6-di fI uorophenyl )-5- CH RAL 91
cycl ohegxyl - B- hydroxy 1 5- di hydro 2H pyrrol qne (Racemat e= no. |154) 156
(R) - 4 Jopt oy | oo T DL SGa¥Heh 5 8
s - - yIR3- ’*5)!(23 ATE 246
tricycl OFS. %Oio);",rg %Hi] ﬁm;yrr’é, ﬁfﬂgﬁ - 2H pyrrorvl E
152 |4-acetyl-5-(4-tert-butylcyclohexyl)-1-(4-chlorophenyl)- RACEMATE 188
3-hydroxy-1,5-dihydro-2H-pyrrol-2-one
153 |4-acetyl-1-(4-chloro-2-fluorophenyl)-3-hydroxy-5-(4- RACEMATE 182
methylenecyclohexyl)-1,5-dihydro-2H-pyrrol-2-one
154 |4-acetyl-1-(4-bromo-2,6-difluorophenyl)-5-cyclohexyl- RACEMATE 170
3-hydroxy-1,5-dihydro-2H-pyrrol-2-one
155 |(R)-4-acetyl-1-(4-bromo-2,6-difluorophenyl)-5- CHIRAL 91
cyclohexyl-3-hydroxy-1,5-dihydro-2H-pyrrol-2-one
(Racemate=
no. 154)
156 [(R)-4-acetyl-1-(4-chlorophenyl)-3-hydroxy-5- CHIRAL 178
tricyclo[3.3.1.0~3,7~]non-3-yl-1,5-dihydro-2H-pyirol-2-
one (Racemate=
no. 141)
157 |4-acetyl-1-(4-chlorophenyl)-5-cyclohexyl-3-mercapto- RACEMATE 126
1,5-dihydro-2H-pyrrol-2-one
158 | 1-(4-chlorophenyl)-4-(cyclohexylcarbonyl)-3-hydroxy- RACEMATE (318)
1,5-dihydro-2H-pyrrol-2-one




one (Racemat e= no.
- (4-chl orophenyl ) - 5-cycl ohexyl

141) 157 4-acetyl -
- 3- mer capt o-

RACEMATE 126

1, 5- di hyowo-02/0B¢8yT r ol - 2- one 158 PCT/EP02/10810
1- (4-chl orophenyl) - 4- (cyclohexylcarbdﬁyl) 3 hydroxy RACEMATE (318)
115_di ro-2H-pvrro ona \ 02/ 0 Dn')l’lnﬁ’lr'\ 39 6;I'25“'
4-acety 1953 %?Pl{g% 5@%};2%‘5 O_}(‘ 'I-(4 RACEM%'E byl 2
met hyl ghenyl| ety Y By Fé Sone 160 4- acetyl - B- hydroxy-1
- (4- net|hyl phenyl ) - 5- phenyl - 1, 5- RACEMATE 220 |di hydro-2Ht pyrrol -P-one 161
(S)-4-acety|-5 cyclohexyl 3 hydroxy 1 -(4- CH RAL (314)
nmet hyl L.r = Rac = roT—1H)=—16R net hyl
2-cycl ghe ﬁ@y d ﬂBHdk&V ﬁ%?ﬁ?i5ﬁmg@F15 RﬁggﬁﬂﬁEE254 220
0x0-2,9-di h JW yrrole 3-carboxyl ate 163|(S)-4-acetyl-1
-(4-ch|oropheny|) 5-cycl ohexyl -3- CHI RAL (334
hydroxy-1,5-dihydro ZFprrroI 2-one (Racenate: no. 24) {64
1-(4-br TS G R varERaoy =3 RACBYRA. 218 314 |
- Vaiox)? (ﬁ (314)
ydr oxy- 1, 5 @ﬁ@mﬁs cﬁ@-bH 5 A18-0465
et hyl 2-fcycl phexyl - 4-hyd roxy- 4- met hyl phenyl ) - fRacBAGBMATE (344)
0oxo0- 2, 9-di hydro-1 H pyrrol e-3-carboxyl ate 166 no. 10)
N- ( 3-chl or ophenyl ) - 2- cycl ohexyl - 4- hydroxy-1 -(4- RACENMATE (425)
met hy| pNeERYInet®i S¥Richery-4Iarexyot-H-hEtR¥PHeR)Es- S | CRADEMATEJE 244/
N- but yl |- 2- chssb-oiBadpydrodtHipafoRX3tcatboxfidte et hyl phenyl ) - RACEMATE (B69)
163 |(S)-4-acetyl-1-(4-chlorophenyl)-5-cyclohexyl-3- CHIRAL (334)
hydroxy-1,5-dihydro-2H-pyrrol-2-one
(Racemate=
no. 24)
164 |1-(4-bromophenyl)-5-cyclohexyl-4-hexanoy!-3- RACEMATE 218
hydroxy-1,5-dihydro-2H-pyrrol-2-one
165 |ethyl 2-cyclohexyl-4-hydroxy-1-(4-methylphenyl)-5- RACEMATE (344)
o0x0-2,5-dihydro-1H-pyrrole-3-carboxylate
166 | N-(3-chlorophenyl)-2-cyclohexyl-4-hydroxy-1-(4- RACEMATE (425)
methylphenyl)-5-oxo-2,5-dihydro-1H-pyrrole-3-
carboxamide
167 |N-butyl-2-cyclohexyl-4-hydroxy-1-(4-methylphenyl)-5- RACEMATE (369)
ox0-2,5-dihydro-1H-pyrrole-3-carboxamide
168 |2-cyclohexyl-4-hydroxy-1-(4-methylphenyl)-5-ox0-2,5- | RACEMATE (314)
dihydro-1H-pyrrole-3-carboxamide
169 |4-acetyl-1-(4-chloro-2-fluorophenyl)-5-cyclohexyl-3- RACEMATE 66
sulfanyl-1,5-dihydro-2H-pyrrol-2-one




0X0- 2, 5-di hydro-1 H pyrrol e-3-carboxam de 168 2-cycl ohexyl -4-hydroxy-1

- (4- met hyl phenyl ) - 5- oxo- 2, 5- RACEMATE (314) dihydro-1

H pyrr ol ewB-0samsdsoxam de 169 4-acetyl -1 PCT/EP02/10810
-(4-chl oro-2-fluorophenyl)-5-cycl ohex4fl - 3- RACEMATE 66

sul fanyl-1, 5-di hydro-2H pyrrol -2-aone WD 03/030897 PCT/EPQ2/ 108 40 170

4- acet y|l 170-|dscett bierhipra-2rihigny)-pordehopl- 61'%9(%"3 ROGEMATE RACHGATH 226

1, 5- di hydr o' FrEKAIFF BI-PY5RE" 71 4- acet yl -

- (6-chlloro-|3- pyridi nyl)-5-cycl ohexyl - 3- RACEMKTE 224
hydroxy-l 5-dihydro 2H pyrrol - 2- one 172

4- acet yli -chloro ’) nvr i dinvl "..e‘(y 2 RACEMAIFE 214

hydr oxyl- ‘171 4cﬂ° tg@ g gg leﬁ'”y 5&{}%‘30%783/ 030897 BN ERob/ 16710 | 41
Exanpl g 4 @Vﬁ ﬁvéﬂ M'Sm of the CCR2 receptor|is determned by a
bi ndi ng assay using the human nonocytic cell |line THP- L. Cells| are
suspended i|n assay buffer (RPM + 1@6BSA + 25 NM 5 HEPES) at 3 x 106

cells/n ah —¢ —P of—zggEppendor f
tube. ( ﬁ %ﬁb lﬁbﬂ)?ég@’ﬁ f)_%y?f/@}éf(%és cong eﬁb?gvﬁgﬁs Eﬁh cel |
suspensji " added to give a final concentration of
0.1 nM| Aftler incubation for 1 hr at room tenperature, the cell| suspension

is centlrifuged through oil and the cell peIIets counted fo quantitate
cel | - bound—tigand—NomspecTr it (NS brmdimg—of Tadiotgand 75 det ermi ned by
the 10 addition of 100 nMcold MCP-1. Control binding is determ ned by the
addition of buffer wthout conpound. Inhibition of 1251-MCP-1 binding to
THP-1 cells was determ ned as an |C50Conpounds nos. 7, 8, 9, 10, 13, 14,
16, 17, 18, 19, 20, 23, 24, 25, 39, 40, 41, 43, 44, 47, 48, 49, 50, 51,

52, 53, 54, 55, 56, 58, 59, 61, 62, 63, 64, 65, 66, 68, 69, 70, 71, 72, 73,
74, 76, 77, 78, 79, 116, 118, 119, 120,,:121,1.25, 126, 127, 128,129, 131,
132, 134, 135, 136, 137, 15 139, 140, 141, 142, 144, 145, 147, 148, 149,
150, 151, 153, 154, 155, 156, 157, 168, 169, 170 and 172 exhibited an |1 C50
of 5M,or |ess.




Exanpl e 5. Chenotaxis Assay 20 Antagoni sm of CCR2 function is determ ned by
a chenotaxis assay. MCP-1 is prepared in buffer (Hanks + 0.1% hunman serum
al bum n) wD 03/08089Toncentrati on and aliquoted into the botCamprohasibers of a
96-wel I chenotaxis plate (Neuroprobe)4l THP-1 cells are suspended in the
same buffer at 1 x 107 cells /m and conpound added at various

concent Faunplad. BodingeA#aY quot s of cells. The cell and conpound mixture is
aﬁdedhto the top of 25 the pol ycarbonate nenbrane (5m pore dianeter) and

t he chenot axi %J(kfa ¥/ 4 : r ' cells
are scraped Jé?l %agéﬁgﬁtdgp o} éﬁgge‘%ﬁ)ﬂr%ﬁ?t{tgﬁne@lBai{aebliﬁtslﬁlggrslgfa 31 Sﬁlggjﬁlﬁl?iflﬁged and
t he menmhoacsticeniliae THPe1 .| Gellshiresuspingedireassay buféertiBPMIm thaitder 2ameM

%E?Q% . %5@%%§§¥t el el oo G| SHY 440 B AL ST BPicHOE T
i or at | BleCoRBERTLR T AR R e S S EA U SRR RE A 0F

an | C50 35 Commpou adtiedno give Bina? dondehtratiod, of ®9, nV2 Aftk2 lcubaidnbH1 kixdtirborhed an
| C50 of 5M or | ess. 03/ 030897 PCT/ EP02/ 10810 42

, W claimil., A
E)/ ? ;; mac tmnerdnrecihapseld Fespersiebinsenisituggd shrepeh ol And thecs @Pﬁ%}? IF@“F‘?S‘rthI a l
t . -0 iy I oo ,
t oget hera&%n% %%Ié&%uél n &@Pﬁéﬂ?&%’ﬁ? 1@%}(&1%)?%&%%?&%{%%%%&}:& Jggnnirgd%gﬁggar yl,
het e ocyddigor0of MPaiMabldMCPZ1.iGontal bigding iaddtsimined ketheladdigiok phbutferhydr oxyl

YR R AW T e G
IC50Compounds nos. 7, 8, 9, 10, 13, 14, 16, 17, 18, 19, 20, 23, 24, 25, 39, 40, 41, 43, 44, 47,
48, 49, 50, 51, 52, 53, 54, 55, 56, 58,,59, 61, 62, 63, 64, 65, 66, 68, 69, 70, 71, 72, 73, 74, 76,
77,78,79, 116, 118, 119, 120,121,125, 126, 127, 128, 129, 131, 132, 134, 135, 136, 137,
15 139, 140, 141, 142, 144, 145, 147, 148, 149, 150, 151, 153, 154, 155, 156, 157, 168, 169, 170
and 172 exhibited an IC50 of 5uM or less.

Example 5. Chemotaxis Assay

20 Antagonism of CCR2 function is determined by a chemotaxis assay. MCP-1 is
prepared in buffer (Hanks + 0.1% human serum albumin) at 3 nM concentration and aliquoted
into the bottom chambers of a 96-well chemotaxis plate (Neuroprobe). THP-1 cells are
suspended in the same buffer at 1 x 1 0’ cells /ml and compound added at various
concentrations to the aliquots of cells. The cell and compound mixture is added to the top of

25  the polycarbonate membrane (5 ‘@m pore diameter) and the chemotaxis plate incubated at
37°C for 2 hr. After the unmigrated cells are scraped off the top of the filter, the plate is gently
centrifuged and the membrane removed. Cells which migrate to the bottom chamber are
quantitated by counting with a hemacytometer. Spontaneous chemotaxis is determined by
measuring cell migration in the absence of chemokine. Chemotaxis of a positive control is

30 determined by measuring cell migration without compound. Inhibition of cell chemotaxis is

determined as an IC50.

Compounds nos. 10, 24, 51, 53, 69, 72, 125, and 156 exhibited an IC50 of SpM or less.



15 R2 is hydrogen or hydroxy; R3is -C(OR3a, -C(OOR3a, -C(ONR3a)( R3b),
-S(0)2R h, -S(ORh or -SR 3a wherein R3a and R3b have i ndependently the
same nearwp@3@sosRl; R4 is hydroxy, sulfanyl or amino; t PETOEPZ1082) 3, 4
or 5; 20 or a pharmaceutically accept®ble salt or netabolically cleavable
derivative thereof, together wth a phHarmaceutically acceptable diluent or
carri er Weclain conposition according to claim 1l wherein in the formula | Y
is oxygen, 25 Gand G, together with the bond linking them are C = C

and the neaning of Vis selected from a) aryl, especially phenyl, benzyl,
napht hyll, naphjiyhaeutiydl compdsitiyh cotlpigind ® compelgmydccordatgeo doyallel especi al |y
pyridyl; b) phenyl, benzyl, naphthyl, naphthyl nethyl, indenyl, dihydro

i ndenyl or 30 pyridyl; WO 03/030897 PCT/EP02/ 10810 43 c) phenyl, benzyl
or di hydroi ndenyl; d) phenyl or di hydr@(itzgdenyl ; e) phenyl or benzyl; and
f) phenyl. 5 3. A conposition accordi ngl *'claim 1 wherein in the fornul a
| Y is oxygen, G and G, together1vm't the bond linking them are C = C,

and the neaning of Z is selected f¥ Y hal ogen, al kyl, al koxy, OH,
NC2 or NH2; b) halogen, alkyl, aj , or NH2; c¢) fluoro, chloro,
brono, iodo, Cl1 _4-alkyl, Cl_4 al koxy,/G'fG‘\I uoromet hyl, NO2 or NH2;
5 Rs R4
wherein,

Y is oxygen or sulfur;
G and G’, together with the bond linking them, are HC - CH or C =C;
10 V is aryl, heterocycle or cycloalkyl;
Z is halogen, alkyl, alkenyl, alkynyl, hydroxyl, amino, alkoxy, aryloxy, nitro or
cyano;
R! is hydrogen, halogen, alkyl, cycloalkyl, alkenyl, cycloalkenyl, alkynyl, aryl or
heterocycle;
15 R%is hydrogen or hydroxy;
R*is -C(O)R>, -C(0)OR* -C(O)NR™)( R™), -S(0),R*, -S(O)R® or -SR™ wherein
R* and R* have independently the same meaning as RY;
R*is hydroxy, sulfanyl or amino;
tis0,1,2,3,4 or 5;
20  or a pharmaceutically acceptable salt or metabolically cleavable derivative thereof, together

with-a pharmaceutically acceptable diluent or carrier.

2. A composition according to-claim 1 wherein in the formula I
Y is oxygen,
25 G and G’, together with the bond linking them, are C = C,
and the meaning of V is selected from,
a) aryl, especially phenyl, benzyl, naphthyl, naphthylmethyl, indenyl, dihydro
indenyl; heterocycle especially pyridyl;
b) phenyl, benzyl, naphthyl, naphthylmethyl, indenyl, dihydro indenyl or
30 pyridyl;



d) fluoro, chloro, brono, iodo, Cl_4-alkyl, methoxy, trifluoronmethyl, NO2
or 15 NH2; e) fluoro, chloro, bronmo, Cl1 _4-alkyl, Cl1 4 al koxy,

trifl uor owetodpbosoNC2 or NH2; f) fluoro, chloro, brono, CPCA/EROKYISI0

met hoxy, trifluoronmethyl, NO2 or NH2;43 g) fluoro, chloro, brono, iodo, Cl 4
al kyl; h) fluoro, c¢hloro, brono, .iodo, nethyl or ethyl; 20 i) fluoro,
chloro, brono, Ci1° HhWL;be ?ﬁg%ffhhﬁ’ﬂ{%?%‘}lyléhl oro, brono, methyl or ethyl.

4. A conposition apcgrGiigr difvEbfHdehd: Wherein in the formula | Y is
oxygen, 25 G and aGC9 iatéglget helryvvitﬁL t%i’e bond Iinking them are C = C, and t

is selected from e)aphdyl drbehzpla® and b) O | or 2. 5. A conposition
according to clai rr%l Wne[ei ninthe formulal 30 Y is oxygen, G and G,
toget her with the BoR¥Winking them are C= C, and the meaning of RL is
selegted from a) al kyl, cycloal kyl, cycloal kenyl, optionally substituted
phenyl or heterocycle; WO 03/030897 PCT/ EP02/ 10810 44 b) Cl_1o0 al kyl,
C3_10 cyel oalkgpmpaatian appeiding testaim, 1 whereorialthe/fosupletli t ut ed phenyl or

het er ocycl e; Sf‘;%}s &1 e8 al kyl, C3_iocycloal kyl, C6_8 cycl oal kenyl, optionally
substituted P enflg Br het erocycle; 5 d) CL_8 alkyl; C3_1q cycloalkyl, C6_8

cycl oal kenyl ,G tnd W', tofdihe2 With ®E bpRENiking tHRR, aR@kL!Iy, substituted by one or
nore al kyl or hal ogen,; e) nethyl, ethy%, propyl, i-propyl,
3, 3, 3-tri f | uGmEphomeaning offyisselecteddianyl | pentyl,' 1-ethyl propyl,

RN 5 TN ks ROBENRNE K, o7l oPromyeyelapenty,
b) halogen, alkyl, alkoxy, NO, or NHy;
¢) fluoro, chloro, bromo, iodo, C4-alkyl, Ci.4 alkoxy, trifluoromethyl, NO, or
NHp;

d) fluoro, chloro, bramo, iodo, Cy.4-alkyl, methoxy, trifluoromethyl, NO, or

15 NHo;
e) fluoro, chloro, ermo, Cr4-alkyl, C;.4 alkoxy, trifluoromethyl, NO, or NHy;
f) fluoro, chlord, bromo, Cj.s-alkyl, methoxy, trifluoromethyl, NO, or NHj;
g) fluoro, chloro, bromo, iodo, Cy.4 alkyl;
h) fluoro, chloro, bromo, iodo, methyl or ethyl;

20 i) fluoro, chloro, bromo, Cy.4 alkyl; and

j) fluoro, chloro, bromo, methyl or ethyl.

4. A composition according to claim 1 wherein in the formulra I
Y is oxygen,
25 G and G’, together with the bond linking them, are C = C, and t is selected from,
a) 0,1,20r3;and
b) 0,1 or2.

5. A composition according to claim 1 wherein in the formula I
30 Y is oxygen,
G and G’, together with the bond linking them, are C = C,
and the meaning of R' is selected from,
a) alkyl, cycloalkyl, cycloalkenyl, optionally substituted phenyl or

heterocycle;



10 cycl ooctyl, adamantyl or noradamantyl, 2-cycl ohexenyl or

bi cycl o[ 2. 2. 1] hept-5-enyl, furyl, thienyl or phenyl, optionally

substi t utwo obp3spe or nore al kyl or hal ogen; and f) 1-et hhpCprEPOYL0810

cycl ohexyl, phenyl, opti onaIIy substi44uted by one or nore nethyl, fluoro,
chl oro, bromo or cyano; A conposition according to.claim1 wherein in

the, formula |l YWs oxgg@r’iﬂk}’é Gracxsloalkdgeerelogikenyls ARLNGHA subshtey t hem

are C=C, and R is A conposition according to claim1l
wherein in the fornmnul arﬁﬁgﬁﬁ%?,@etgio% éﬁ G and G, together with the bond

l'inking them are & = @ gaiic/1 3. 1|0@/c1c@41®)1%@M@nl&emyll@mml@nsubgtlmed%a is
selected from 25 a) alkyl, opti ona@ly substituted aryl or heterocycle; b)
Cl_5-al kyl "optionally Jhgxlior F@@% nyl, benzyl, phenethyl, or thienyl;
and sc) nethyl. 8.gA coRpaRy i@, BRIGIMING, | fd ﬁ)fi’gﬂé 1bPpl
formula |l 30 Yis oxygfe]i% g@aq?& tg%etﬁeglc : H%’lh on Iﬁlln é?&
are C=C, and R4 is mpdomalgy quﬁt@tBﬂ(bS@&@?)rﬁﬁirdﬁPﬂZ)‘rlﬁBig&l,, 45 9,
conposi tion according to 1 mhe eint of mula. |l is
selected from thdde ndhfs le%fﬂ]llﬂpmﬂ I’Wpyti]’g’fggp %Opré’fy gutylﬁ&'bu%’ 63,
141, 142, 144, 148, 149, 50, 1%1% p:{ O‘J};)§4,y 1551 g 7ran1(9;>r %9 ?ln Tabl e
1. 5 10. A conposition Catel@le'O@B’th@@P@t}éh enotohgkgy é?dphehﬁlnmﬂmmmtbhoptyi ornul a

them

I slosel ect ed cyclooctyl, adamantyl or noradamantyl, 2-cyclohexenyl or
bicyclo[2.2.1]hept-5-enyl, furyl, thienyl or phenyl, optionally
substituted by one or more alkyl or halogen; and

f) 1-ethylpropyl, cyclohexyl, phenyl, optionally substituted by one or
more methyl, fluoro, chloro, bromo or cyano;
15 |
6. A composition accordihg to claim 1 wherein in the formula I
Y is oxygen,

G and G’, together with the b}gwndv linking them, are C = C,
and R*is hydrogen.
20
7. A composition according to claim 1 wherein in the formula I
Y is oxygen, .
G and G, together with the bond linking them, are C = C,
and R*is -C(O)R* whefein the meaning of R**is selected from,
25 a) alkyl, optionally substituted aryl of heterocycle;
b) C1_5-a1ky1,,optiona11y substitlited phényj, benzyl, phenethyl, or thienyl; and
¢) methyl. |

8. A composition according to claim 1 wherein in the formula I
30 Y is oxygen,
G and G’, together with the bond linking them, are C=¢C,
and R*is hydroxy.



fromthose nunbered 10, 17, 18, 24, 51, 53, 54, 69, 72, 118, 119,

120, 121, 125, 127, 129, 135, 137, 139, 140, 141, 142, 144, 148, 149, 150,
151, 153,w094/03%5, 156, 157 and 169 in Table 1. 10 11. A ®ONEPS2/1(300
according to claim10 wherein the comMound of fornula | is selected from

t hose nunbered 51, 125, 129, 140, 144, 148, 149, 155 and 156 An _Table 1.

12. A c8nposnAt¢Q§lifP0§tﬂ9§rad?Q¥6m€(§0 eloin hwheggia the Gonineng Bidssslestefia 1 is
in the aM i 0, [ r gign o claim
"sher ol gt etculm g 1A 18750519, 53, 54 560D 8, 45, 90, 2573 (RO e
14. A cam(mqamdzsf 12701 291135) 1375139, 11461 ¥4t &4D,i144£1481 t49] 160.£15] 033, Y¥5#sl155,

sul phur; and the 20 remajning substituents are as defined in claim1. 15.
A conpo&ﬁ@ of anbeRinglabless | Tustrated in claim1 wherein, RL i s hydrogen,
hal ogen, al kyl, cycloal kyl, al kenyl, cycl oal kenyl, aIkynyI, aryl or

het erocycle and R2 is hydroxy and the remai ni ng substituents are as
defined1dn cLAastdmﬂdsitiZﬁ atéordifg ¢o ofabn Advieieif treneonzpound of fortnuktliasdectedh cl ai m

1 whereiin, Rl is i ned v X r.. bydro e , enyl ,
G35 cy EOBHRY TordertEd i e Ho 2ok STy R8ar R Tan ERbI R Bae i fa g 1By
phenyl qwqmr@o g1 supsiad, mn@cmn 140, @5E 185, 1540 15%t18%)157 ARE DeXih Tards hy! or
trlfluoronethy or up to three. hal | ogens and R2i's hydrogen and the
renalnlng 30 substituents are as defined in claim1,. 17. A conpound of

as 1 llustrated t her
o0 2411 oo bR le K S MRS D o R e
03/ 0308 % 6nRGdiERARDLOBL0 12461208140 120 sy, abs had 134 @ Tabds1.i | lustrated in
claiml wherein R3 is as defined in claimil except for -C(OR3, wherein
Rao is hydrogen, Cl-7-al kyl, C2-3-alkenyl, phenyl, C3-5- cycloal kyl, or
met hyl e ( I , up
et 29, A BB R PR B G O Bl A KL 2
met hyl , oetthy)-epantfonteri f | uoromet hyl, or with up to three hal ogens and the
renegning substituents are as defined in claima1l.

13. A composition according to claim 1 wherein the compound of formula I is in the form

of its (R)-enantiomer.

14. A compound of formula I as illustrated in claim 1 wherein, Y is sulphur; and the

20  remaining substituents are as defined in claim 1.

15. A compound of formula I as illustrated in claim 1 wherein, R! is hydrogen, halogen,
alkyl, cycloalkyl, alkenyl, cycloalkenyl, alkynyl, aryl or heterocycle and R%is hydroxy and the
remaining substituents are as defined in claim 1.

25

16. A compound of formula I as illustrated in claim 1 wherein, R! is as defined above
except for hydrogen, C1-7-alkyl,'phehyl, Cs-s-cycloalkyl, or methylene (Cs-s-cycloalkyl)
wherein each alkyl or phenyl gfoup may be substituted with one or two methyl, methoxy,
ethyl or trifluoromethyl, or up ,fo three halogens and Rz.is hydrogen and the remaining

30  substituents are as defined in claim 1.

17. A compound of formula I as iliqsl:rated in claim 1 wherein, one of R! and R?is other

than hydrogen and the remaining substituents are as defined in claim 1.



19 A conpound of forrmula | as defined in claim1l wherein when Y is oxygen;
and Gand G, together with the bond Iinking them are C=C, then 10 R is
ot her thawolwadswsgen, Cl-7-al kyl, phenyl, C3-5-cycl oal kyl , pea/EPe2/mgliene
(C3-5- cycl oaI kyl) wherein each al kyl46or phenyl group may be substituted
wth onigor met h to,three

hal ogensSwhed Wlﬂoém‘%%f%"@@iﬁﬁox 'F@e@tap‘%/lllBP{ﬁ‘gPr IV{‘J{%ﬁl’Jiglgl%(@Et A defWﬁ@l“é&ﬁmRéo is
hydr OgeQX(ieggfLo[E)—/(F@ %4 whé;&n%éaL ‘@g’@)‘%ﬁenf)@ﬁmdk 1, St IfghyiyEy--or et hyl ene

(C3-5-cyc ereln eac “of “al kenyl® group 15 may be
subst i t ayadoaliaylf or mcthylﬂm (Qy-s5- cm:ﬂdfaﬂxﬂ) whereinteagly alkyl, phenyd we alienyl \gooupsndyy | |
et hyl of trif.luoro to three hal oge A conpound of

. .20
For mul abf SustafR Sl yaftrenmettaicot Sy, TG 5P EF Ly gl ven
i songri f?rlﬁl%@ihetg?l 311w1tl‘f‘uEQ e Eh18denk Qﬁcmﬂef%eﬂlalﬁﬁlg' Jubstahéms &€ a‘s Qefshediim 1

which is selected fromt conpounds of Table 1 except for those nunbered
1, 2, 3¢claim 15, 9 and 122. 22. A nethod of treating or, preventing

condi t | d| at ed 0 ntera tion t hereof, the

et hod Snpr PRt PREREA S Eind! et iR o o core

ant agoni st sufikbgi @t add® prevent, reduce or elinmnate the condition. 23. A
nmet hod according to claim22 V\/nerel n the CCR2 ant g}gom st is a conpound of

formula | as |G1e€Pge?hetW§hﬁhqb%}dlﬁlkﬁkﬁa¢lﬁmc@9ﬁt tRenacti ve derivative or

sal t, t her eof d

rreditl%tt ed by Bcﬂé&hééﬁ {h}%ggﬁ% Co a?]{f ?Ht H@h F\B& gﬂhf Egm%ff)?ﬁeh% (e%i)rrprl si ng
admi ni stﬁaioalgyus oherefradack atkyaor phmyhgroolﬁ Ay be@mhsmwtdd oithfone Britveo metugl,def i ned
inclaim 1 ﬁ\}élphar maceut i c active derivative,or salt thereof,

suffici Bisthorg: fﬁ VB ] uqr@la'a@aéfi OF UB[Q Hhiresaht &eﬂ%w %B. fSilydrosAR @3/ 030897
PCT/ EPO2/ 108%8;s o‘%ﬂer%%n 6’ Gﬁﬁ*‘%e?&ﬁRﬁﬂ's “H?dfo ar%g)g @@gtd ﬁlylt nQ}pndl tion

is selected from ast Seasonal pere n| Vi rgic r 1'ni

si nusi t Us-5- CQ’O]IOPIIIWIEDI‘ nlemymnef(ﬁg}gkcgﬂbdkgly whsrmmémhla&kyl mheap]mrra@genpbgmulam S,

urtlcarla lg i.tus zenw,. |nflam*rato}¥ weh di sease, r ?,f
15 may be substituted w1t one nitro methoxy or et 0Xy, with one or two met yl, ethyl or

trifluoromethyl, or with up to three halogens.

20. A compound of formula I as illustrated in claim 1 in fully or partially resolved
isomeric form.

20
21. A compound of formula I as illustrated in claim 1 which is selected from the

compounds of Table 1 except for those numbered 1, 2, 3, 4, 5, 9 and 122.

22. A method of treating or, preventing c\(inditioné mediated by CCR2, MCP-1 or the
25  interaction thereof, the method“f{:_'ompri,,s_i"hg administering to a patient an amount of a CCR2

antagonist sufficient to prevent, reduce or eliminate the condition.

23. A method according to claim 22 wherein the CCR2 antagonist is a compound of
formula I as defined in claim 1 or a pharmaceutically active derivative or salt thereof.

30
24. A method of treating or preventing conditions mediated by CCR2, MCP-1 or the
interaction thereof, the method comprising administering to a patient an amount of a
compound of formula I as defined in claim 1, or a pharmaceutically active derivative or salt

thereof, sufficient to prevent, reduce or eliminate the condition.



5 obstructive pul nonary di sease, thronbotic disease, otitis nedia,

neur oi nfl ammatory di seases such as nultiple sclerosis, atherosclerosis,

ot her i nfwermmsspy di seases such as rheumatoid arthritispramdEroppisndtis,
liver cirrhosis, cardiac disease, pul4onary fibrosis, restenosis such as
vascul ar restenosis, Al zheiner's disease, sepsis, systemc
sclerosis,ulcerative colitis, atopic dermatitis, stroke, acute nerve

i nj ury, 2sar cRifGRdSacchRmA foldisim ENWRereinthosdmlitidl iV s¢lséted fiomasthh, Al DS,
aut oi mmune di seases and cancer; 26, A nethod according to claim?24 wherein
t he conttiasonghandspeseiniad Bersiq Hinits singsiius, swinsHitisalogd gierginicambeid er gi ¢
rhinitis,. si.nusitus. conjt LML 0 i i soni ng,
psori asﬁ)%l,sorﬁ?%’ ipécg}alsf& “fg‘%%g’ l}]\%r?’th%ggzeerrrx{& %ﬁﬁﬁﬁﬁéﬁﬁgﬁqg@mﬁg’ %llr%rggse, chronic
15 obst shiglutive pulihomiraidisesies tas@botiddissatg biits died@asaroimflaminmtorg disagses
neuroi nfl ammat ory di seases, such as nmultiple sclerosis, atherosclerpsis,

ot her i Wh@ﬁﬁﬁlﬂ@ly§01@“P§lée?§;bf§0%q%HS%§ﬂ?%éﬂf%ﬁfBﬂafy PRARFS LR AgUmanit i ti s,

T ver ChlAshd nefiif] Aoer Uit RARS corltil BRBAGLYpIIRHAS! hrodi € SEeAs Sugthih as
vascul ar ‘restenosi s, Zhei mer ' & %}sease, sepsi s, “system c

scl er osvaculhcesehosie Adrheimes disdasqisepsisi eystenic sclsrosstulesa] veaolitis atopioe
injury, sarcoidosjs, hepatitis, endonetriosis, HYV infection, .20 Al DS

aut oi rmifTEHISSHkRs AGHA NELYR AWMLY, 531COL O%m%ltﬁcwmeﬂbosfsok@pé?%%{’ wher ei n

t he;gondinhi I; .hma, atherosclerosis, nmultiple sclerosis
16 ondirhs OfdiSinfiAk Bfets hh@BaReE: e, 1 p
and r heumat galﬂld 1art hritis. S25 28. A nethod according to claim26 wherein the

condition is selected fromasthma, atherosclerosis, nultiple sclerosis and

heu ma%)l d rl’;[.’lgfl(l)& zlicsc'ording to claim 24 wherein the condition is seleéted from asthma,

seasonal and perennial allergic rhinitis, sinusitus, conjunctivitis, food allergy, scombroid
poisoning, psoriasis, urticaria, pruritus, eczema, inflammatory bowel disease, chronic

15  obstructive pulmonary disease, thrombotic disease, otitis media, neuroinflammatory diseases
such as multiple sclerosis, atherosclerosis, other inflammatory diseases such as theumatoid
arthritis and nephritis, liver cirrhosis, cardiac disease, pulmonary fibrosis, restenosis such as
vascular restenosis, Alzheimer's disease, sepsis, systemic sclerosis,ulcerative colitis, atopic
dermatitis, stroke, acute nerve injury, sarcoidosis, hepatitis, endometriosis, HIV infection,

20 AIDS, autoimmune diseases and cancer.

27. A method according to claim 25 wherein the condition is selected from asthma,

atherosclerosis, multiple sclerosis and rheumatoid arthritis.

25
28. A method according to claim 26 wherein the condition is selected from asthma,

atherosclerosis, multiple sclerosis and rheumatoid arthritis.



