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t o conmpounds non- pept i dyl nd active as potent
i nhi bitors of #bi ndi ng of very Iate ant«i¢gien- 4 (VLA-4; adp,; CD49dlI CD29)
to proteins such as vascul ar cell adhesion nolecule-1 (VCAM 1 t he

HepII/IIICSV&BHﬂWH'ZCS-l region) of fbronectin and osteoponti TRV
they are useful in the inhibition of cell-1adhesi on and consequent or
associ at ed pat hogeni ¢ processes subsequently nedi ated by VLA-4. The
conpounds and pharnmaceutical conpositions of this invention may be used in
the treatnent of nmany inflammuatory) autoi nmune and respiratory di seases,
especi al ly ast hna. | % b anental
orocesses. necessy i ob I BINIHICAS i Uk ol R e B ol o
| eukocyt es out of —aturer—$h¥s—sys¥%ﬁ++s—fkﬁﬁ17

normal recirculation of |eukocytes, yet because it enables the rapid

extravasation of | eu%%s@asnahu&i feRBesQb chRpdahds wiicH aeqeepaa‘t.dtr hestﬁer@rter aid
pat hogeni ¢_nmechani sns_ of resgﬁrat ory and autoi rmune

| N
in manmal s® C@Fi"’eaﬁfri’é’geinb'ﬁh'?'?rsao%‘yb'f‘ixi’(‘,gt‘Ef Ble ARLGENF O “4%n90ﬁd’9%29) "
palr It ; cul arl % rpgcitauamchtae vtaéra;erapmeernésmnlnrraé&uieon(vmgar dthEIBIebIthSQibinéﬁQtB 1and
ce mat nx bi ndi.n onQi taining V a
menber of a srﬂ?%? rlb%g&k ‘gi% gsttéo% 'g{@'e Sr%%rg%‘n@%é Gigaselm én é“ 9'? %'l_ 881
integrins, \/\hiadheseﬂnearnbwnwamemasnettl%wbaath@enie mnfﬁeeﬁebsegmﬁy gtedngddty an

a subuni t and\aap. Sﬁﬁbﬁbhfpo&rid%'ﬂn@bharﬁﬂ@eutx&?‘éembd?ﬁ’ldﬁ@&f ti)rs %verﬁio@ﬁéy bé 28N in
%ht een different a sub r‘?Jf_goeen ident i

aM a¥0 -af® Jegmeny© ma&i’/' VAP E‘"‘HP%@“& rFtpéfFié?P(t g's?aséﬁbtﬁ?e?‘é"yhave
been identifi eelthmad | abel ed (3, - p9. Each integrin nolecule can be
categorized 25 into a subfam |y based on the type of its a and p subunits.
The a,,p, integrin, VLA-4, is ABAGWMNQIOFRHETI YENTION| y expr essed by al |
| eukocytes (e.qg., nocyt es, hoc bas hils, eosing
cells and nacropha%?)‘%é%cg'ﬁft %LWB?&?&?S eysanigcIAme %%efﬂicﬁd?
t hi s integri nrégulatavetradficking of Ieumwds obtas tree vasodisure. o fThis rspstem deddsigaekh esaliow and
activation:fu ek | e 0 | sh
of al | C;i'.? . 'AG dé?%cr&bi@fgn Br%}’ eﬁﬂ&gtsg Vet &é%h’ée ggesnaglﬁfJ pthegfigpld ]e%?%esa’%gnv%el |
Biol., 129, p'e"éwtesféé?f of ik 4 i ?’iﬁﬂfé'?e Cq"i'ahpéthagqntsdawersrrw infiggmatory,
cyt oki ne- i ndueédpirgtog nahdt dutdirhaline giséasss inf mempis Ot Gl radkesionnis s keyakactod @arthisel |

adhesi on ol ") rgcgssl %15/ GAM anr):ularﬁn%letlai{t td tﬂ% &Liﬁ@%ﬂtl&? lré@aﬁim 'tﬁ%%l@%ll dOf

t he extracell rix brone ont al n|n
domai n (Ruegg ce't/matr'x b'"Q‘“QﬁI“FmBPBP'e“C °f*is7°°"'|§'”’” bA41991; Wayner ef al , J.
Cel | Biol 105, p., 1873 7

o a68a. 13bo;  cenl Yy s grembeial & Bl 3ol qi3Bes mydugecaniseesg ga'isﬁv
2002 WO 00! 004ni&gring, WAET/areBed- @088 heteypdinteric campidxed/tohsidtingef bn adhmmitand a p

i nteractions h t abl t n a

and; body ( mabp I AGIREG Do RO pimEtar, 8RS JRoq BB, ferpMRa s PR have
denonstrat ed thet ldemtiﬁedaartdda!zelaﬂmeIgAm 4., depende ndr, oad, by atthas woike qmeedmnt r

i nhi bit numer A I

condi t1 ong. ( CRUSyF hearbeBs Regel EROLEALEE. " Excd WTRHAGIO B, ScEhcy
al., J. CB%n. 'ﬂtﬁeéshfaml'ygﬂsedrpn t'.'ﬁ’!!i!e ofjlggepnd Rsetvsitsds et al , Am J Respir.
OeII Mol . Biol., 172, 1996; Soil uhanninen ef al. . Neur oi nmrunol .
72, p 95, 1997: Sag'l’aﬁax»z%rt intggrin, lArd, \pg finteghin |cer%3ytlr%mtﬁssed by gl legkaongtes

1997 Fryer efe.gl mondcyte@l Iyiﬁphd&y@ﬁbasop‘aﬁt e@slrﬁ)@ﬁ@ ma&2é)s. ank mna%dﬁhégegﬁexcept

confirmation that t e inhihite vvlth ent s
other than antPEOa! egm‘ﬁ B3 3‘8‘?%9 (élehre\rg’eg n aﬁi"ﬁﬁgp" E?o°88l°mst?'8?'id8vﬁ16"um
treat ment wit lof knon®d osymhneen andGRtivatige finctives dtemiersAnal Revniiaendl. &8, p8ps.i 1§80

i nhi bi tor 3gf Wéigrﬂet@FQf/ﬁ%erzxstA/@igy 25P|5 Qe2g, %bésl HEWAS et aPCJ. Cell §§i 1@9 %0337
1991; V\ahl et al

adin. | nvest 1088, '”rf’a%ti'i’ "i%%eceﬁfﬁ @hg‘ﬁi" 'Pk'%? '”S‘UC%% e”\?'\%@?gfﬁ" S”@‘ietpmt@ar e
Med., 156, p. k66Gn as@BdlarZelchdhesio oigtule-1 (CAMED), arGHierthe altéthatively PAES for®97) .
DESOR! PTT ON Ot EiéFext?*Jd%itﬁar(}EatrTﬁﬁoéﬁTﬁbﬂoﬁeJ h?Fm rb\éﬁéiﬁgg%'c%H Qémsrﬁb?@eﬁg Qept i de

VLA-4 antagoni sts In has al read not bove I'n t'he
bi ndi ng site FoFehag: 17? RN&@ dB%’erV\’Pébert%é‘t Ji GRS 4% B 1843.CI8R7 irareert atwo
di fferent 3s5i t s 81 Chém.ones tp.#684BabstarGHIset edlal, Sdenceebd, i 1128, 14837,

489, 1987) One conponent of this cell binding activity has previ ously been
identified as the tnpeptide Arg-d yAsp (RGD) that binds to the integnn a5(3
(VLAS). Subsequently, the mrnmum anino acid 20 sequence required to bind
and ant agoni ze the acti Vi ty of VLA-4 on Ieukocyt es to the aI ter natr veI y

e . N T



2 3 MAY 2002 WD 00/ 0b477 -3-, Arg ~ ys-Asp-TPro- ~ ys where TPro denotes

4-t hioproline PCT/1B99/00973 O her pephdyl inhibitors of VLA-4 are §RBas8 2007
-1

referred to in Arrhenius, T. S., Ehces, MJ , Gaeta; F C. A ; "CS

Pepti dom netics", WD 95115973, wherein a representative 5 conpound of the
type referred to is the foll ow ng N Phenyl acetyl -Leu- Asp- Phe-NCy3 wherein
NCy3 is sel eWOd90847dm infer alia, morpholinam do, thionor phoPCRARIHS73
4(t hi adi oxo) pi peri di nam do, and D 2-(carboxam de) - pyrrol i di nam do,

pi peri di nam do, and substituted piperidi nam“do. 10 The Leu- Asp-Val
tripeptide has been used as the core of a group of inhibitors of VLA4
dependent cell adhesion of the fornmula: R2 O COON Ry,. N~ N~Ra |3 H R where

R be 4- (N -(2-nmethyl ph ' h | methyl; Y be C:O RZ b
T be N 2t PR L) phent e R B8 50 TR

S.P.; Lin, K -Cmpndoaal ablibody (roaly) atiagdnists of AeCa ;suliinitiog Vi, whiciNhave kdanmopsichied
C.E; Liao, Y.-3., rV Qe ' I bitars" WO
961 22966, whi ot Vc%ﬁ‘ﬂ%e R 8%'?1“5‘55"&@6%’ o Fﬁ?d“ﬁ%; AR iftmigtofy
~~~\ 0/ N~ \ resgyatory ang qytgmmaung RaclogegltcPeRjitons hhivigioNe s ale FEUYWAmnumedi2at pd
; e |( |Y | ?d?sé ; cg(wY\é\gdzc,: hodaavespleen Jr epo vrxz@ﬁi\gjj yete, 4 4uas RicAbrdt Rearl AUl RespROcen

- - - ~ re - (N -
(Y )-(Y2)-(Y3) ~R/’P/e%<’P)é\gg'rﬁ' g%a@é;r&j‘éh%ém
and X may be OHal, SeeAkch.mllerdy idnynohd&t®s p.287,PS87,Cargerr & ,al. AJ.CClin  Ziveste B9em 2036,
C.N., Cuervo, Jydd- W = ?@rﬁﬁ?{ . ;i st G
; Ensinger, C L?ddn" éléfa?d"f/f}jl‘\l[w%ﬁﬁ%”ﬁ II nhi Bﬁ% Sggﬁ?gv%%%go%%gag%lﬁbwﬁ%@%@ea ‘seﬁts 0]
25 conpounds sultherathan [aetigogies e fgen obsetvagnip anmel Mered, folpuing tregtment with a
PCT/ 1 B99/ 00f/3 §hthetid S pEhtide or-a sMal mBleaueChdphile mhibitdd oEMBAH (Bergudon rdt Rer Proc.
Zheng, Z.; Ensi I Log : i r rs,. ta cell
adhes| on | nhi bi Nar é“’%"gsc’og?ﬁ%gﬂ?%“#;‘%‘(fﬁr Lat %2}"%‘%%%?%%}8%8@5’57&6 e,
conprises a speéiq/@-dﬂ‘tefl@é-tfé%ﬁ’i‘-n@ﬁ@i AbFahgr edgbsimot Resaraftit Sergried, dBfitp. 696,
I1b/1tla activiigey, RBkkoRBeCMNDMaEShenN, 40, pri3egy, i1pgpcaf fol d The fol | ow ng

conmpound is representative of those referred to: O) O~OH/ ~~N ~ OCCH3 O ~

I ~~ 0H'~ ~ OCH3 CH3 See &ESCRHETIDN OF THEAWANTE OZTHE 8RTague, P ; Van
Viijmen, H WT.; Castro, A ; Adanms, S. P.; "Ml ecular Mdel for VLA-4

| nhi bi t ors"15 WD 981 Ol®linvestgatianpf mibeang peridg MLArdeaNtoREtssh divaart s RirpedydIsE0r e

nodel of a conPRyEhRAY | IRdefivinit dittitghiitd RF %.,pRR Wa¥ bbdervedQn& }mphbig &S can bind

features defined by a table of tol erances and three dinensional coordi nates

to two different sites on fibronectin (Bernardi et al., J. Cell Biol., 105, p. 489, 1987) One
component of this cell binding activity has previously been identified as the tripeptide Arg-Gly-

X) Y,

Asp (RGD) that binds to the integrin aspy (VLAS). Subsequently, the minimum amino acid
20 sequence reguwed to bind and antagonize the activity of VLA-4 on leukocytes to the
alternatively spliced site in fibronectin was determined (Humphries ef al., J. Biol. Chem., 266,
p.6886, 1987, Garcia-Pardo et al., J. Immunol., 144, p.3361, 1990; Komoriya et al., J. Biol.
Chem., 266, p. 15075, 1991). It was discovered that the VLA-4 binding domain in the CS-1
region of fibronectin (FN) comprised the octapeptide: Giu-lie-Leu-Asp-Val-Pro-Ser-Thr, as
25  well as two overlapping pentapeptides: Glu-lle-Leu-Asp-Val and Leu-Asp-Val-Pro-Ser All of
these peptides inhibited FN-dependent cell adhesion, leading to the early conclusion that the
minimal amino acid sequence required for inhibition was Leu-Asp-Val (LDV). in fact the LDV
minimal inhibitory sequence was observed to be equally effective as the full length CS-1
fragment in binding the activated form of VLA-4 (Wayner et al., J. Cell Biol.,, 116, p. 489,
30 1992).
Various integrins are believed to bind to extracellular matrix proteins at an Arg-Gly
Asp (RGD) recognition site. RGD based cyclic peptides have been made that are said to be
able to inhibit both a4B; and osB, binding to FN (Nowlin et al., J. Biol. Chem., 268, p. 20352,
1993, PCT/US91/04862) even though the pnmary recognition on FN for a4p1 is LDV. The
35  cyclic peptide I1s’

S EAREp 1 supnentate

)



and z. The follow ng conpound is representative of those referred to:

OH) Oi ~~ ~~ OO0 Despite the above-descri bed advances in the art V\Mwmm
regard to inhibitors of VLA-4 nediated cell adhesion, the artisan vid

qui ckly recogni ze that these peptidyl inhibitors are 15 prone to poor
absorption, poor solubility and are subject to netabolismin vivo (both
system cal | wowwbobkacal | y when adm ni stered directly into the HQIugp9/00973

di m nishing their opportunity to appreciably affect the course of an

i nfl ammatory, respiratory or autoi mmune di sease Accordingly, there still
exists in the art a need for non-peptidyl or sem -peptidyl therapeutic
agents which can effectively treat or prevent such pathol ogi cal conditions.
20 SUMMVARY OF THE | NVENTI ON The present invention is concerned with

conposi tions which inhibit VLA 4adepetdentAspeTRAReSyon m a mammal The
present invention thus relates to a conpound of Formjla (1 0.0) 2 3 MAY

2002 WD 00100477 -5 A Y~ ~B RIP B ~m 1 0.0) and
phar maceut i cal WieraGPedenblee4sadrrginand ot her prodr ug denvatwes t hereof,
wherein. -Ais aryl, heteroaryl, or heteroc as defined herein; where

said aryl, 5 heter o&”}er perydy! finkibiders & ¥IArf arest gwusterrﬁdmceu ARhEMUD T 6., BIaRS,; M or

I S aNmé(nbgg ﬁfbec‘éa%da fer oo t\hecsnouept@emﬁﬁ@bs"n%ﬂgl\%%@%é emeréla\?\% Q@ér@s&ntatwed
- , ere an
AZ is each 8?589?88‘?1?%9‘3'\{%%@%@8%'? @ﬁ?%]'ﬁg'”ar oup consisting of hydrogen,

aryl, het eroaryl and heterocycl yl e ere said aryl,
het eroaryl, or heterocyclyl ~S sﬁbpg'?ﬁ'%t%& D&dA% gﬁé[ (@C 10 -Bis a

menber | nde|oen@,ﬁé}ra.hyN@:g4 Q§t%0feﬁo'ﬁbﬁ1h%tgf 04#9 méﬂoﬁﬁérﬂeo oim&nmpﬁomamaa ng
Rz * NRs \N R4 N X R

(1)1.6) Rz s *! CPAN e A @0d 1 Dg%<°ﬁ£°xawe>\pwf?#§ma Ry NRRGREARCR Ry
XX Rs (1.1.1 ) sistittited pipE@iinsmdoRa (1.1.4) Rz *\ i R3 NN R (1.1.7)

10 The Leu-Asp-Val tripeptide has been used as the core of a group of inhibitors of VLA-
4 dependent cell adhesion of the formuia:

RN YLLI

where R' may be 4-(N'-(2-methylpheny!)urea)phenyimethyl; Y may be C=0; R? may be H; R®

COOH

may be iso-butyl, and R™ may be 1,3-benzodioxol-5-yl. See Adams, S.P.; Lin, K-C.; Lee,
16  W-C.; Castro, A.C.; Zimmerman, C.N.; Hammond, C.E.; Liao, Y.-S.; Cuervo, J.H., Singh, J.,
“Cell Adhesion Inhibitors”, WO 96/22966, which refers to compounds such as the following:

L

NN

3
Other peptidyl inhibitors of VLA-4-mediated cell adhesion which have been reported

Jegne

inciude those of the formula:

20 Z-(Y)-(Y2-(Y9),-X
where Z may be 4-(N'-(2-methylphenyl)urea)phenylacetyl; (Y')-(Y?)-(Y?), represents a series
of amino acids forming a peptide chain; and X may be OH. See Lin, K.-C.; Adams, SP.;
Castro, A.C.; Zmmerman, C.N., Cuervo, J.H.; Lee, W.-C., Hammond, C.E; Carter, M.B
Almquist, R G ; Ensinger, C.L.; “Cell Adhesion nhibitors”, WO 97/03094, which refers to

25  compounds such as the following



Rz~NRslNR4N—X(1110) -NV-~-RB Ft° -ORz * ~NRs \ t14- 1RB X R Rz
*\Ns NNRRA R RZ* N\' ~R3R(1.1.2) (1.1.5) (1 1.8) Rz s *~N RMA 200
NYR Ra NN *-N~N -~ Rs Rz (1.1.11) 20 (1 1 12) (1.1.13) (1.1.14) --where
the synbol " * " indicates the point of attachnment of the noiety

represented by each partial Formula ( 1 1 0) through ( 1.1 14
moi ety "Y' WOEHM4TH ( 1 0.0); and the synbol 13 MAY 2002 V&fﬁ&%@@ﬁ 6

R I -CR a5 (1.9.0) -where Ra is hydrogerhvvhen R has the neaning of a
nono-val ent substituent; and R a is a singl € bond when R has the neaning
of a di-valent substituent; --Xis -0-; -S(=0g¢g- ; or -N(R 4)-; 10 -m~s an

I nt eger i ndependently selected fromO0O, 1 and 2; -n is an integer

i ndependently selected from1l and 2; -p is an integer _independently
selected from1l and 2, provided that p nust be sel ect as 1 where B is
selected as partial Formula (1.1.2), (1.1.3), $1.1.6), (1.1.7),
(1.1.8), (1.1.9), (1.1.10), (1.1.11), (1.1.1 af?ﬁro(ﬂql 14); 15 -q
is an integer independentl | ecd ed m O and I'ndi cates the
poi nt of attachment of the tylkr yent@d b5 chopartial Formula _ (1
1.0) through (1 1 14) to th nq’ﬂetfl{ m Fornmul & (1.0 0); -E ~s a single
bond, -O; -CH=CH; or a noftky of Formula (1.9.0) -Yis -C(=0-; -C(=9)-;
-S(=0) 2-; or-CH(Ra) - see Ririher Zrvdgpeneramgbly Csel aaimsl S IPQIWO 198/04040 Which refers to

consi sting of oIl..— =Q) - - = =0) ORS; - C(=0) NO
TR0 - N s =0 s i Shassg 2 SR g B O S8 gl RGeS 7
Formul a (3.0.0) spep{mﬂw@%mmg\gmiqh aeprptampart significant lib/ltla activity, and B comprises an
5 ntegrin scaffold The following compound is representative of those referred to:

0O
nM j{ :
N OCH,
Q\Nj\ug © " OCH
CH, H

See also Singh, J.; Zheng, Z.; Sprague, P ; Van Viijmen, H. W T.; Castro, A.; Adams,
S. P.; “Molecular Model for VLA4 Inhibitors”, WO 98/04913, which refers to a three
dimensional pharmacophore model of a compound having VLA inhibitory activity,

10 comprising features defined by a table of tolerances and three dimensional coordinates X, vy,
and z. The following compound s representative of those referred to:

0]

D Fon

Despite the above-described advances In the art with regard to inhibitors of VLA-4

mediated cell adhesion, the artisan will quickly recognize that these peptidy! inhibitors are

15 prone to poor absorption, poor solubility and are subject to metabolism in vivo (both

systemically and locally when administered directly into the lung) diminishing their opportunity

to appreciably affect the course of an inflammatory, respiratory or autoimmune disease

Accordingly, there still exists in the art a need for non-peptidyl or semi-peptidyl therapeutic
agents which can effectively treat or prevent such pathological conditions.

20 SUMMARY OF THE INVENTION

The present invention is concerned with compositions which inhibit VLA-4 dependent
cell adhesion 1n @ mammal The present invention thus relates to a compound of Formula
(10.0)



where: (3.0.0) --k is an integer independently selected fromO, 1 and 2

-R is independently selected fromthe group consisting of hydrogen

=S; F; (C~-C6) alkyl substituted with 0 to 3 R; (CzZ-C6) al kenyl Z3MAY2002

substituted with 0 to 3 R; 25 (CzZ-Cs) al kynyl substituted with 0 to 3. R;

a (C3-C,d) carbocyclic nng system substituted with O to 3 R 2; aryl

substi t ut edwy dower7t o 3 R 2; and aryl (C~-Ca) al kyl wherein saacrtlla9g/009‘b3nd

al kyl are substituted with 0 to 3 R Z;, heterocyclyl as defined herein,

substituted with 0 to 3 R 2; and heterocycl y3-(C, -C4) al kyl as defined

herein, wherein said heterocyclyl and al kyl are substituted with O to 3 Rz
C(=O NRBR9; and C(=0) Re, 13 MAY 2002 WD 00/00477 _7_ PCT/1899/00973

--RZ and R3 are each independently selected fromthe group consisting of

hydrogen; (C, -C4) al kyl substituted with 0 to 3 R3; (CzZ-C6) al kenyl

Substituted wth 0 to 3 R 3; a (C3-C 4) rbocycllc nmg system substituted

with 0to 3 R3; (C-C) alkoxycaré %Fkyl-, (C,-C4)

al kylthio-(C, -C4)alkyl-; 5 (C, -C4) al'kylsul 1Bonyl C4) al kyl -

hydroxy(C, - C4) ai kylthio (C C4)a| kyl -, (C, -C4) (1
al kyl car bonyl anmo- - C4) al ky | - g é{)ﬁal kyl suI fonyl am no- (C, - C4) al ky?
(C -c4) al kyl s@”ﬁ@h%ﬁﬁ'ﬁ'&%yﬁﬁ??ﬁa Féa't og]qggqodruggﬁra/agveﬁgte@,%ypgpw nng as

defi ned herein, substltuted

are each definéft as above® %'W 1i1ﬁt&/oaéyﬁ)ec’rt EEtSWC¥°(9geatsh%%"3%t"8r§frﬁ Héﬁreoé?gv?ry’or
one of thembis hetemant,cydelemcyayil fshsubstiteted Wit Pried Ri%loois,a inembtiselacted Semtthe

other has the %'IJF N&hr &tu@yer ggaentOFadrsarshyl-N NH&Z AR3 aA*eNﬁaksg) kogsﬁcher
to forma splroO%/WNP carb LC ring tltuted

R 3: or 15 -Re A WBGeR 00 W 1 SRS AREPSPHENE SEISERY AR e 99k
atbns to which témistied ef Hyempes biyy dkigraaty, aak adtetooydyd asniclindEhadin amgte €id aryl,

het er ocycl yI g[:ﬁ Qro%%yfg?ﬁ%t%ggégﬁggddé}l%%y% b&&% ge.with 0 to 3 R2; -RSis

hydr ogen; or atyl; -Rs is hydrogen
(C-CQ al lﬁﬁl KCH)ig aG@?ﬁb@ﬁlﬁ@b@h%w@élecw&rﬁoﬁﬁh@b@u@édﬁ%nstnn‘ﬁ"&%@fo!lg\ﬂng r and
s are each |ndependently an integer sel ecte fromO, 1, 2; -Re and

are each independently sd}’ected fromthe up conS| sti ng ydr ogen;

-C4) al kyl substituted\N' /f@ t®¢3 R ; \a. 8.4 carbo‘c~y gssystem
substituted vvlth0t03 ryl substl th 0to

aryl-(C,-C4) alkyl V\,herm n £3 aryl andR Ik ke substlﬁutgﬁ‘&h 0to 3
R Z; heterocyclyl as deflned herein 25 substltu ed with 0 to 3 R and

het er ocycl yl - (C, -C4) al k(§}| Bs defined herét Fr wherein said het erocycl f-Zhnd
al kyl are substituted w s i ndependent I yRseI ected from

the group consi sti ng*ﬂ}\l &y >p| tro; c*y | #G;

di (C,-C4) al kyl ami no; (CR® )/aIkyI; (C-&AF oxy; (C, - )R3I yl t hi o;
phenoxy; tnfl uoronet h0R§/ @6) cycl oal Ryl ; Cfi) cy koal ;. (C3-Cs)
cycl oal koxycar bonyl , - Cé% al kyl car bon 13/@ (C -

al kyl sul f onyl ani no: (c, g ¥ al kyl urea; and! 04) al kyI anq (C, -c4) G Rbxy
each substituted with 1 0 3 substituents ndepeg/d;ntly selfected from F and
Cl] --R Z when a subsN,&Ma car bon i ndept ect ed

fromthe group cons~ stng BR_E] O; (C, - O’f)Pé I, (C3- C6) | cHch odl kyl ;

(C, -C4) alkpxy, -C(=0 @R 3 MRY 2002 WO 00/ 00477 g

PCT/ 1 B99/ 00973 (C, - C4) and (C, 4) y each substituted wt to
3 substituents i ndependgﬁt F\/ sel ected froﬁ Eggnd ca, (C-¢4) ?1 %8)
al koxycarbonyl, (C, -C4) aRkylcarbonyl, (CRrX4) alkylcarbongtoxy; and a
heteroaryl or heterocy | yll gmoup,@s d nefd hRreiy;n whi i$ SN Ore

6- nenbered; or 5 ---RQN%%RR 2 S‘:\ja 6&@2& tachggw)%ﬁyﬁp/c%nt
carbons of a carbocycligs ar het er oar y4 , Ur—XheterocycIRuc N-hg, may be a
3- or 4-carbon chain which for a fused 5- or 6nmenbered ring, s d 5- or
6- menbered ring being opt.osal | y nono- ogi.die)substituted on the ali phanic
carbon atons thereof with F, C, (C -C4) alkyl, (C -C4) al koxy, or hydroxy;
or --R2 when Rz is qttacﬁedtoasaturat d rbon atom be =0 or =S;
or when 10 R 2 is attac N&NSU|fUF ato y be =G—N-RN—when a
subsfituent on a nitroger R°YM i s mdepqgn?glﬁy sel ected )(—rémthe gr oup
consi sting of hydroxy; hyiroxy -Ca) al kyl C-&4) al kaR (C3-Co)
cycloal kyl, (C, -C4) alkylcar bonyI » and a ---R 3 is independently

sel ected f®8m the group cdidi'éing of aryl i hi¥eroaryl, 15 heterocydiyi'4
(C, -C4) af koxy;--whea-t68 syroha I' ainkigdtes (h€2>066§bf atb&hrmept of theOR'énpty represented by each

heterocyclyl ca pQR.Q[#cém(;Q (2 %%tr%&“lﬁ gy, to'tr(el\ﬁ@%) Yalﬂ(;f) n@fak(q)ow X ahBne ﬁ}%

-R 4 is hydrogen; r oxy; ) “al kyl cyc or ary




The present invention is also concerned wth pharmaceutical conpositions
conprising one or nore of the conpounds of the present invention as 3 MAY 2007
descri bed above 20 together with a pharmaceutically acceptabl e carver %ow
sai d conmpound(s), wherein the amobunt of said conpounds) present is -
effective for preventing, inhibiting, suppressing or reducing Eﬁékﬁ@ﬁp75ion
and consequelP %P%2%soci at ed pat hogeni ¢ processes subsequent | ¥ ’ated by
VLA-4. The present invention is further conggrned wi t h pharmaceuti cal
conpositions which in addition to containing a conpound of the present
invention, additionally 25 conprise one or nore therapeutic agents sel ected
fromthe group consisting essentially of anti-inflammtory corticosteroids,

nonst eroi dal anti -infl tor ts ropchodi |l ators ti- ast tic
agents, and i mmﬁo§ﬁJb%a?eerT52§5r?P %‘3*3% a%hmeﬁg(gpﬁf R "?%‘%ﬁ&‘%e?glw ‘fa§hs&aﬂ|arggfm“'a
furt her concer néd! Qithraugh (T8t 4bld thef maiete & imfcprovla pr@Went i ng an i nfl anmat ory,
aut oi mune or respiratory diseases by inhibiting cell adhesion and 30
consequent or adsoci at ed ﬁﬁ%%ﬁ@%ﬁ?%'éﬁd@@§§b§”§dﬁ§%ﬁﬁéﬁ¥mwaﬁ%%Phted by
VLA-4, conprising admnistering to a mammal gitn need of such treatnent a
therapeutically effective anmount of a pharndceutical conposition of the
present invention. The pharmaceuti cal conﬁﬁﬁ??ions of the present invention
may be used ~n the treatnent of many inflamRdtory, autoi mune and
respiratory gi seases, including but not limted to asthma, nultiple 1.9.0)

3 clerosis, 35 rhgHBRY) idl npdrédeh itv.!hia@ R’ @ag,ttg@la.é{{rmggdfi;snonbrvtalleam?a%m%t;%&m is a

| sease, psoriasis oSt re I on WO 00/ ooa g

PCT/ | B99/ 00973 f61"9'8%"?1‘}9‘”%?‘3’;%3?ﬁ%ﬁ?ﬁ?'%?’%“&%?nqa‘ﬁﬁwﬁ%| erosi s, and ot her
di seases medi ated by or aﬁsg_ci_ggg)d_ ;‘MrlhnRVJ:,A'A'- DETAI LED DESCRI PTION OF THE

| NVENTI ON The present invenfion rél'ates to compounds which inhibit cel
adhesi on and 5 subseguepto)pategesi=p)PlopcOsRes nedi ated by VLA-4. These
conmpounds, which are thus useful in the treatnent of many inflamratory,

aut oi mmune and mespi r at or  =dirse@siedspendeytibsicctel frehmat asd By Fornmul a (1. 0.0).
AY~ ~ERIp 'e'l"'m(1.0.0) 10 For conpounds of Fornula (1.0.0), the

term nal group indenti fi edisas ntedeaindaphrdentyoseiactyd foml1,ank@ er oaryl, or

het erocycl yl _substituted with O to 3 R, or is a nmenber selected fromthe
group consi sting® of WiapdMess’ Ndereneetly selected gt 2y RiHprvided that p must be selected

_-A'd- NHCg=O) IO A2- i a8nd whéve- Bl BEIRdYHbs Bartial WWdEH @a NJ.?{‘Q&M)] (3.16@},(3@.1'.6), (1.1.7),

i ndependently se t on [ 0 rogen, aryl,

het eroaryl, and hZfiggéﬁiﬁﬂr%#ﬁ%gﬁgthﬁdLﬁﬁjﬁ?qgﬁ¥é¥£i€w|, or 15

het erocycf yfs i s_gubsfiahii&fdr Widpndinfiysecfdd fm;tbeanhgr m"aryl" as used with
reference to "A"; as well as in other contexts throughout the instant

speci fi ﬁgti on, | i intended tiepehbiety t Seléctaaridac ed i groap OB&Isisﬁnglr&Uptle\ﬂé'ﬂth

is a menber sel eqt. s0m, 1 I §1Si.St essent phe

napht hyl , indeny %“%l(;'ﬁJ ahy (,'Bgcr:llg"’)“gr%&&gnyF.?"tq)@gf's’%’%@fﬁ%t&%{)ﬁiD\?\%\?Q%Zmﬁuﬁg’f
where "A" is "arG(FONHSB)RY ands méiengl part@Fofinga (3&0n " het eroaryl " as used
with reference to "A", as well as in other contexts throughout the instant )

specification, is intended to refer to a h ocyclic aromatic group which
is a menber selected fromthe group consi essentially of furyl,.
thienyl, pyrrolyl, oxazolyl, isoxazolyl, thifazolyl) isothiazolyl,

i m dazol yl, imdazolinyl, pyrazolyl, pyra ~awl . oxadi azol yl)

t hi adi azol y, triazolyl, pyridyl, pyrazinyl, pyridazinyl, pyrinidinyusoo)
Frhafiny:, Eyrawy%?f- 25 Fargtggaﬁigyl, i ndol yl) :sondoly{b]?ﬁrinﬂoly:)'l
i ndol i nyl, benzo uranyl , i hydr obenzof ur enzo i ophenyl ,

H i ndazol yI be’ﬁgi m dazol 2" TERERLIP Paa%m'mﬁefe ﬁa%)io; Pgh i nol i nyl

i soqui nol i nyl, 4k quinol i zj. ' ' t ' [ | LQYlg. £
soqui ol ! Ak QUi 00 |l GHARBLEDYhor B DRLAZH Ao SRR 8V ¢
phenazi nyl , phen&@Htsagikysubstigchwith 2i oy$ R an§Fyiekeoy! ofubstiuteqd twithalitpyd R730
I't is prefemyed, onpuryny Ebstuteh@itteo 3 R'S 2" [051ce) eabddyclict Mt systerd Subbtititdd |

t hi enyl, pyrrolyl xazalwyl , isoxazolyl, thigazolyl, imd I'vl, pyr.idyl
pyrimdinyl, i nd&f“&‘/ﬁ,m é%z&ﬁb?‘f"a@ﬁ@ﬁﬁ‘ %?ngkw%l? 'gﬁa-%a%ﬁwﬁmn%nd_a%%
preferably, "A" ibylpye sebplituted with 03 JRY, BOSAcYU) B4 Hereid, GuBiiutéd &8O0 R0D73
The terms "heter @@y bicnetdBecyBIST MGV S dhineddrerdis @Hen’édnts'%idﬂf‘eﬁe‘?&fyﬁgt%nh%n&v%"re

as well as in other cogtexts % hQE%@@yQ the instant specification, are both
i ntended to ref eFURHURINER 043 Hiat FECINR Ry 20 CfiéhBer ed carbocyclic ring in
whi ch at | east one of the carbon atons of the nng has been replaced by a
het eroatom sel ected fromN, Oor S. Preferably two, and nore 5 preferably
one heteroatomis present, except that in the case of nitrogen, as nmany as
four N heteroatons nay be present The heterocyclyl group may conprise one
or two fused rings, and further may include an aryl-fused ring .In a

Y - . Y o, o I o, T




15 denotes that there are no substituents, substitution being optional.
Where substitution occurs, preferably there are two substituents, pg%rzﬁm
preferably there is only one substituent. Were a substituent R is

it will be independently selected fromthe group consisting essentially of
F, d, -C(=OOR"; -OH vitro; cyano; amno; di (C--C4) alkylam no; (C--C4)
al kyl; (G~ Gfo oy, (C3 .C6)cycloal kyl) (C3 .C6)cycl oal koxy¢TAEIo0694)

al kyl t hi o; 20 phenoxy; trifluoronethoxy) (C3-C6) cycl oal koxycarbonyl ;
(C~-A4) al kyl carbonyl am no, (C,-C4) al kyl sulf.onyl am no; (C, -C4) al kylurea;
and (C, -C4)alkyl and (C, -C4)al koxy each substituted wwth 1 to 3
substituents independently selected fromF and Cl; where R4 is as further
defined herein. Preferably, however, there is a single substituent and it

its F, C: 3 IOH nekhyd.R*Met hoxy, aﬁéYQE&hﬂ%ﬁ;bend@M |fh¢€c€§éﬂr&¥ﬂhe0§rofp3@0nsmaﬁg Tdre
erm"a er.erenc 3l
“A", as V\g| | as HYI %‘ﬁ‘?ewcd;i%?'@'xfg s?‘h'tegdﬂ‘ﬁo%}o % { z:ﬁ)aai'fenélﬁéesl%f”i@a‘f"fh (51% gnd

whet her used al oR&’ ora i iCeGuabianacidin, mef epstano subditugdghwittchdl ntor 3 R™;

branched chain aldy, ?élm&%ﬂ)on?@ﬂﬁrﬁ'(@' agalwve i ndi cat ed rw”@%; n@fh.oég ﬁg?lkyl-

at ons, usuallyfro ten from1l to 4, carb

such radi caPs i n&fceakionyHCiatahni ted to, rre1“WP’)Y(%tCI"ﬂ/?'kY“WO‘ﬁ)?OE@F'kY"
|sg Eroplyl E but®ilG,) alkyicaBidniiainnb-(Cs@galtyut yI ,  PeCt-Chudikylsulfopgarhind-(C.iGpaiamy |
an exy The t rence tl

"R on the groufc™ lgkﬁ%%%fa?ﬁ”*g'%‘”ﬁf&f%@ﬁt%@t SredoosliBd B bhbts Rl
speci fication, h'éPSWH@ﬂWé'POLPs%B atone or in conbination, refers to an al kyl
et her radical, wherein the term"al kyl" s. defined above Exanpl es of
suitable alkyl ether radicals incl ude b’Ef V'%?d ¥t 1inmited to, nethoxy,

et hoxy, n pr ogoxy, - 0 _and
tent but ox;a/I% % 2%858{;\‘(59686%(%6%7%% ?YI'E&? /ﬁqg%/tﬁ%%iféaﬁ'geeﬁ?igﬁ%' orone
"cycl oal kyl " as olstbamvf tigkep dpgathaicutnt ' ahgekngd Pelowuénwiich Rase B athhes hge dop
"A', as well as pmBafd@hydregdnerhietdynr oughout the instant specification, and
whet her used al one or in conbination, refers to a cyclic al kyl radical
contai ning fromREandR8 car bon atomeenBogeptren fofm aUsHrooyctd (Gikdey)lcatbacliciatisg

i ncl ude, but are 1. yclopropyl, cycl obutyl, 5 cyclopentyl,
and cycl ohexyl ﬁ%%t?%arj%&gg)c gal (ﬁyl oxy" as used with reference to the

substituentg "Rg2pR*the groupg ta‘ken to@ahw.ih Ra%nmhefc&%n ERIHREES alohs BATRGUT
the instant specjficatio in conbination, refers

LoTa Cychoal Kyl BENSR PRAVEAD HATELIGOTRE heisRAv oy elegay 81oop S Heng PTG
above. Exanpl es sifbstitutetiwitty@toomR¥yl oxy radi cal s include, but are not linited
to, 10 cycl opropyl oxy, cycl obutyl ox cl opent yl ox and cycl ohexyl oxy. A
preferred meani‘r% of is hydroges; (Cir&) Q.%’Yéﬁs séﬁ@gawécﬁfé’é{f/ nmore preferably a

PRt B IRl PR iy T TR TR SR
A2 h d I I
221 pachobndpeaintl Y, el echptedr bl AUeSE DA O, oa?fécy Yor

heterocyclyl is_gubgfpd uted W'ér@ &cﬁomégepgnden-t‘%%e@&}é& Jrcmettﬁer %ﬁf cdﬁglatmg of

het erocyclyl group which is bonded to one or
radical is sel ect™S&opey é%b&l‘)oa@.{'%é‘"?ﬁf“l”ﬁdt"ﬁ@ Qég ?’rﬁ t %" %éPa’BQRVC'§bWeSYS¥9§‘
are the 0 to 3 susobstiutedenithsO f& 3 R aryssupstitdted withdD toh@R *agndeary(C 8T 0 eyl nherein
coval ently bonded, o ng, ek §r'ed§iﬁ>sﬁute%hﬁthu6 % PRIAKLERL cjf},@ idrinke® nerej

ha o §Mat

further preferre

sai d phenyRSgr ouFubsitupd wth0 t ¥§I ea%%'ﬁﬁ?’P?Vﬁ@Hp 'G,Hla&‘M’ qssdeﬂ?eéf’\ﬁ%ibl“she'lem Bid
met hyl , met hoxy) meterdcélyl anExRyTRlcaibStiutéchathreB®'* ed neani ngs of "A" are
shown in partial Formulas (4.0.0) though (4.0.11 ): ,ab, ;ab, ,bbec
~~ ~i 0 ~ ~~ o-R' (lmr@e@)wdérwmel&qtet(fdlor@tt@)gr@a&ommmmﬂCN~G=0)9R“ -OH; pitre~

TN T ool e Biofimibd (§.6) sty T <o i @Sm%kyé fio RS

F O - - OB agrorstien GGy skl Nt wo%kog; (A

WO 001 0047302 3 (A, PdMaRafbciyidrBed/ ooezalky&lafo?rmma@r(ppogakymrEatahﬁ (Cpopelpds
of Formula (1.0. en

t he net hyl ene orQ%t(#]F@%MO%u gl ngb%?ugér%vﬂﬁd"vﬁ% SUBStI“%n% 'ndep?de&gnggﬁ ir?'veFls y.
It is preferred @"h’e@' n =1 and that there be a nethyl ene badge.
Accordingly, 5 wthin the context of the above-stated preferences for the
meani ng of the "R" cYifBchEMRSIUENLTMAFRIRG" (AR R MRFPEIRE - Setegled fofethe group
fol | owi ng nost preehestnedf trerdh KC,-Oaleh, (adlceosihe CHIPGEM@RE, -CAQ)ORiY -bH,
represented by the following partial Fornmulas (4.1.0) through (4.1.23):

4- hydr oxyphenyl - HO |



~* (4 1.0) 3-nethoxy-4-(N -phenyl urea)phenyl net hyl

4- (N - phenyl urea) - phenyl net hyl 4-[N -(2-net hyl phenyl) -urea] phenyl net 5>MAY\ZUUZ
~\Hs Ol ~\ a~b\ I/ O0ol~*\3~~\ 1/ o0l ~

4-[ N -(2-net hoxyphenyl)-urea]- H3C\ ~ ~\ phenyl methyl ~ o |l ~

3- met hoxy-4-[N - (2-net hyl phenyl)-urea]- CHs H OCH3 phenyl net hy]|

(4 1.1) (4. 1900004717 3)" (4.1.4) O | * (4.1.5) CTf}B"&h’”s
4-[N -(2-pyridyl)-urea]-phenylnethyl- Nw-~~~1 \ | / O~* (4.1.6)

6- net hoxy-5-[ N - (2- net hyl phenyl ) -urea] - CHa B oo 2-pyridylnmethyl- | \ N~
|l ~NO/ * (4.1.7) 4-[N'-(3-rrethy|-2-pyndy|)-urea]- CH3 phenyinmethyll | ~
NO~"' (4.1.B 3rrethoxy -[N-(3-nethyl-2-pyridyl)- CH3 ~ ~ OCH3

rﬁg]{ hg)r(];\nil FENt hyls (-Cpﬁ‘l)d?}'fy are]do %d C%)naé}fé;g{ ﬁgcthh%ﬂbstltuted W(Hl 1 to737 substituents independently .

-[N -(2-pyridyl ) s,mmd- pHenyi net hghd  Cl (C4-Cy) alkoxycarbonyl,  (C4-C,) alkylcarbonyl,

-[N -(2-fluor Ophe(B”C) ?ca bgmyléﬁﬁgmétlefba{y[\br n@;’er&%ﬂ QQW&VA%nw&?’JIP\WﬁW#m
yl 4-[N -(2-chl oro - ur ea] - 3mret hoxyphenyl met hy

-[ N - (4-iso-propy? pﬂﬁ e¥] phenyl met hyl

3

h?)?(,ycicl[%rpegl f ?Izugly?’ | E{/nle é%e%t{%él%ﬁ%iytp adjacent carbons of a carbocyclic, aryl,
- (2-cyci opent iydte)rowle@r]hpmmthqmmyﬂay Pe @ IMXVA-CNIFD chaTMhRY S¢rad @ 7@ed B3QEHI

membered ring, said 5- or 6-membered ring being optionally mono- or di-substituted on the

AbhoOobo ~bhwc
—r— — 5

Z_Z

aliphatic carbon atoms thereof with F, Cl, (C4-C4) alkyl, (C4-C,) alkoxy, or hydroxy; or

—R" when R'? is attached to a saturated carbon atom, may be =0 or =S; or when
10 R' is attached to a sulfur atom, may be =O;
—R" when a substituent on a nitrogen atom, is independently selected from the

group consisting of hydroxy; hydroxy(C4-C,) alkyl; (C1-C,) alkoxy; (Cs-Cs) cycloalkyl,
(C4-Cy) alkylcarbonyl; and aryl;

—R"®™ 1s independently selected from the group consisting of aryl; heteroaryl,
15 heterocyclyl; (C;-Cy) alkoxy; (Ca-Cs) cycloalky!, (C,-Cs) alkynyl; -OR'™: heterocyclyl-
carbonyl; (C,-Cy) alkylthio; - NR®R®; and -C(=O)NR™R®: and

—R™ is hydrogen; hydroxy; (C4-C4) alkyl; (Cs-Cs) cycloalky!; or aryl

The present invention is also concerned with pharmaceutical compositions

comprising one or more of the compounds of the present invention as described ahove

20 together with a pharmaceutically acceptable carner for said compound(s), wherein the

amount of said compound(s) present is effective for preventing, inhibiting, suppressing or

reducing cell adhesion and consequent or associated pathogenic processes subsequently

mediated by VLA-4, The present invention is further concerned with pharmaceutical

compositions which in addition to containing a compound of the present invention, additionally

25  comprise one or more therapeutic agents selected from the group consisting essentially of

anti-inflammatory corticosteroids, nonsteroidal anti-inflammatory agents, bronchodilators, anti-
asthmatic agents, and immunosuppressant agents.

The present invention is still further concerned with a method of treating or preventing

an inflammatory, autoimmune or respiratory diseases by inhibiting cell adhesion and

30 conseguent or assoclated pathogenic processes subsequently mediated by VLA-4,
comprising administering to a mammal in need of such treatment a therapeutically effective
amount of a pharmaceutical composition of the present invention. The pharmaceutical
compositions of the present invention may be used in the treatment of many inflammatory,
autoimmune and respiratory diseases, inciuding but not imited to asthma, multiple sclerosis,

35 rheumatoid arthritis, osteoarthritis, inflammatory bowel disease, psoriasis, host rejection



\ ~~~\ ~NO/ * (4.1.10) \ ~~~ ~\ ~NO~* 4 1( 1.1) ;ab, Q~/ *

(4.12.12) \ ~~\ Ol / * (4.1.13) QA ~~~H3p ~/ * (4.1.14) H3C A g0t
~\ (4.1.15) O~* CH3 ~~OCCH3 \ ~wW O~/ * (4.1.16) \ p_ _p\ (4.1.17)
iNO\ ~~p ~ (4.1.18) I/ OO I/ -

4-[ N - (3-cycl opropyl oxy-2-pyridyl)-urea] phenyl ret hy~- O\ ~~~ ~ (4.1.19) ~N
Ol * 2 wo dd6aZocl WO 00/ 00477 PCT/ 1 B99/ 00973 - 14 PCT/IB99/00973
4-[N - (o-toluyl)-urea]-pynd-5-ylnethyl- \3 ~ ~\ ON/ (4.1.20)
4-13-(4-nmethyl -pyridin-3-yl)-ureidoJ- ~\ GBBO phenylnethyl- N (4.1.21)
4-[3-(2,6-dichl oro-phenyl)-ureido]- I \ C O phenylnethyl- i -NNC HH
(4.1.22) 4-[3-(2,6-dinethyl-phenyl)-ureido]- \ CH3 O phenyl nethyl- | i

CH3 ~ ~ (4.1.23) It will be further noted partial structural formulas that

the preferred neidmngebgabriratgantsionl apepsaéresiablyd adtherClreaded hbdated by or
N, N - di phenyl ur r a para relationship to the point of attachnent
of the dwal ent %%%?é%@@b’égto t he phenyl group involved The "Y" conponent

of Fornula ( '1.0.0) may be - 6eFRleh pESCRBTION O Aviendior - CH(Ra) -, where
Ra has the neaning of hydrogénor (C -C4) alkyt.—_wiere Y is the i ety

-CH(Ra)-, it is pref'ﬁmér@dsdnhaﬁveﬁ%fbnhfﬂéﬁestheoﬁﬁ@wd‘dg which yiakisHg @Bl Adh&gdnn¥hd
Overal | hmgever

, preferred t e car bon e.,
that "Y' is hesupﬁfqgﬂ, patgf‘z)g-ﬂf ProceprEs Hgg{aggo%\zlﬁé{t T%??econgvo}fréqsowblc%fafet h’gs
conpounds of Fasefuliathelregtme)t af mapn@fiaimatbry, anieimmung emt aespirgionytdiseasespmay be

nol ecul e and i sy R diEdbyorBA.0.4). Provi ding the unexpectedly 10 good
bi ol ogi cal properties possessed by the conpounds of the present invention.

The "B" group conprises a nenber selected fromthe group consisting of
partial Formulas (1.1.0) through 1149 {E Rr|\N R\ NRs ~\N~-N
A\N-Nl Rs 33 Ra X Ra X s Ra X R (1. 122 RR RZ Rz .\ ~N*\
N.x\NRaRsXIsN4RsiXNR3i,Ns RR4ARI15 (1.1.3) (1 1.4
(1.1.5) (1.0.0)

10 For compounds of Formula (1.0.0), the terminal group identified as A has the
meaning aryl, heteroaryl, or heterocyclyl substituted with 0 to 3 R oris 2 member selected
from the group consisting of divalent radicals: -A'-NHC(=O)NH-A% , -A'-NHC(=0)0-A%, and
-A-NH(NCN)NH-A’-, where A' and A? is each independently selected from the group
consisting of hydrogen, aryl, heteroaryl, and heterocyclyl, where said aryl, heteroaryl, or

15 heterocyclyl is substituted with 0 to 3 R,

The term “aryl” as used with reference to “A”", as well as in other contexts throughout
the instant specification, is intended to refer to a carbocyclic aromatic group which is a
member selected from the group consisting essentially of phenyl, naphthy!, indenyl, indanyl,
and fluorenyl. It is preferred, however, that where “A” is “aryl”, that it is pheny!.

) 20 The term “heteroaryl” as used with reference to “A”, as well as in other contexts
throughout the instant specification, is intended to refer to a heterocyclic aromatic group
which is a member selected from the group consisting essentially of furyi, thienyl, pyrrolyl,
oxazolyl, isoxazolyl, thiazolyl, isothiazolyl, imidazolyl, imidazolinyl, pyrazolyl, pyrazolinyl,
oxadiazolyl, thiadiazoly!, triazolyl, pyridyl, pyraziny!, pyridazinyl, pyrimidinyi, triazinyl, pyranyl,

25  parathiazinyl, indolyl, isoindolyl,  3H-indolyl,  indolinyl, benzo[blfurany!,  2,3-
dihydrobenzofuranyi, benzo{b]thiophenyl, 1H-indazolyl, benzimidazolyl, benzthiazolyl, purinyl,
quinoliny!, isoquinolinyl, 4H-quinolizinyl, cinnolinyl, phthalazinyl, quinazolinyl, quinoxalinyl,
1,8-naphthyridinyl, pteridinyt, carbazolyl, acridinyl, phenazinyl, phenothiazinyl, phenoxazinyl,
and pyrazolo[1,5-c]triazinyl.

30 It is preferred, however, that where “A” is “heteroary!” that it is furyl, thienyl, pyrrolyl,
oxazolyl, 1soxazolyl, thiazolyl, imidazolyl, pyridyl, pyrimidinyl, indolyl, benzo[b)furanyl,
benzimidazolyl, or quinolinyl. More preferably, “A” is pyridyl.



7 PCTI1B99/00973 -15 5 R2 * NI ~ ~X Ra ~-\~ Rz *\
w~a R" X (1.1.6) RZ* NRs \~a R3\ N R (1.713MARMI
1.1.7) R *\NR3\ N Ra N-X (1 1.10) -NJ-~RBRL 'O
N— ,O* ~--~Rs R2 (1.1.8) (1 1.11) (1.1.12)
(1.1.13) (121 --V\,here the synbol " * " indicates the poin

at t achnent d‘l’ P‘H@ 4hbi ety represented by each partial Formla %(if/gl3'98/)00973
through (1.1 14) to the noiety "Y" in Forrrulng (1 0.0); and the synbol " --~
" indicates the point of attachment of the Pety represented by each
partial Formula 10 (1.1.0) through (1.1.14) to the noiety "E" in Formul a
(1.0.0). Al of the above parti al Forrml as (1 1.0) through (1.1. 14)
inclusive are illustr t as, fra ner ove de

wherein the points ofﬁg rg’é’hpr%"ﬁrtog' aéwt 'I’leg‘?m%'ﬁ%fp%? dﬁ'ﬁatgt“?f%rﬁmg °f4 aﬁﬁﬁ”taséﬂe
i ndi cat ed by t hetteybutkexss "throughoghthe" instarit, specifidation, spo weth patended| to frefentd asnon-
defining the B SARAB SN fbtmérheers@sa?swaé n% m'WldM ?ea;t%néanﬂe Qg}montsl?&nm:ﬁety

"X' may be oxygen; sulfu d Sulfu o which two oxty tonms is
attached (q = 2)y'n9 f‘a%bee”srﬁ 'P‘Efﬁ’)ﬁ 'Eff‘erﬁ?tt"i“é@'éﬁe? oy Ne Ogr i ng’éﬁﬁab%rtW‘hlaf’? HYEN
whi ch is substi tptﬁfadblﬁ Ehahetel(oaom ihjeabityéxcet Gt inGag 6ayé|oﬂﬁ|{r&fgéh asQ‘har@l’aéHc)ur Nt

Is preferred, v Itro

t he above parti g\éﬁkl%rdr% RS de n%}ﬁ ﬁ' gpé%og}%%)g&épn Hy {:OLH; gé 8’% ) tw%gjgw fmgs
Fornul a 20 (1. 0209 furtker raﬁxd'nnsd%lﬁ@awh@éqkmwm pyprefeipd peang rtxetnrqcmyl gretegspoto a
consi sting of h)‘r@rr%ﬂﬁblec(t&ﬂfr&ﬂ)heaér&ﬂ c&ﬁlbtﬁfglésb'érﬁﬁhy%f bk Itﬂrrghﬁyﬁpyrégm@)

al kenyl substi tut oc r

substituted wit H“gaztoﬁé %yl q%“az lEmRbas"g?r!g&%C@c%P%%ﬂV?amofpédP& t&ﬁg’aﬁpﬁ?'f‘y' and
(C, - Ca)al kyhe hi ber(ﬁgwwarw Rw%lallxtﬁ-bemp@tbwyﬁﬂm fonyl - (C, - Ca)al kyl -
hydroxy(C, -C4)al kyl thio-(C,__Ca)al kyl-; (C -Ca)alkyl carbonyl am no 25

(C, -Ca)al kyl -; (C, - Cét) is| RWegrlgpf Bﬁ“WV&fn ﬁ@t Ev@ere )ds; kpqterocyclyl that it is pyrrolidinyl,
(C, - Ca) al kyl sul besydimipipeeinpnByhéreholifid) al kyl -; and a heterocyclyl nng
substituted with 0O to 3 R 3; provided that R~ and R3 are not both hydrogen
at the sane tinme Thr Where'A'sodéfsedidsa mortyi ssfected from direcatidive-dafided=arylahieterbarkieor
together in aCCﬂét@l%@ﬁnylWJuBs 2B WidtPRBY bélSlsilel Ot 8o SR 2Kk Fiice bHoMRLRN

case .t hey fogm

Rs
a

denotes that there are no substituents, substitution being optional. Where substitution occurs,
preferably there are two substituents, and more preferably there is only one substituent.

Where a substituent R is used, it will be independently selected from the group
consisting essentially of F; Cl, -C(=0)OR": -OH; nitro; cyano; amino; di{C4-C4) alkylamino;
(C4-Cy) alkyl; (C4-Cy4) alkoxy, (Cj.Ce)oycloalkyl, (C;.Ce)oycloalkoxy; (Cq-Ca4) alkylthio;

20 phenoxy, trifluoromethoxy,  (Cs-Ce) cycloalkoxycarbonyl;  (C4-Cs) alkylcarbonylamino,
(C4-C,) alkyisulfonylamino; (C4-C,) alkylurea; and (C4 -Cyalkyl and (C, -C,)alkoxy each
substituted with 1 to 3 substituents independently selected from F and Cl: where R" is as
further defined herein. Preferably, however, there is a single substituent and it is F, CI, OH,
methyl, methoxy, cyclohexyl, cyclopropyloxy, or FsC-.

25 The term “alky!” as used with reference to the substituents “R'®

well as in other contexts throughout the instant specification, and whether used alone or in

on the group “A”, as

combination, refers to a straight-chain or branched chain alkyt radical containing the indicated

number of carbon atoms, usually from | to 6 but often from 1 to 4, carbon atoms. Examples of

such radicals include, but are not limited to, methyl, ethyl, n-propy!, iso-propyl, n-butyl, iso-
30  butyl, sec-butyl, tert-butyl, pentyl, iso-amyl, and hexyl.

The term "alkoxy" as used with reference to the substituents “R’'® on the group "A”,
as well as in other contexts throughout the instant specification, and whether used alone or In
combination, refers to an alkyl ether radical, wherein the term “alky!" is as defined above
Examples of suitable alkyl ether radicals include, but are not limited to, methoxy, ethoxy, n-

35 propoxy, Iso-propoxy, n-butoxy, 1so-butoxy, sec-butoxy, and tert-butoxy



2 3 MAY 2002 WD 00100472 -16 PCT/ 1B99/ 00973 spirocyclic (C3-C, 4) car bﬁ\iﬁdﬂf
nng substituted with 0 to 3 R 3 For exanple, where RZ and R3 are t dide
together to forma spirocychc cycl opropyl, cyclobutyl, or cycl opentyl
group, the resulting conpounds of the present invention wll include

noi eties such as those of partial Formulas (1.2.0) through (1.2.2 0O0O0S
O~ O~ OOWD8MMI477\ 5 H N ~OH H N O-OH ~ N_~~CH (1.2.0) (1.ECHIBOp/093 2)
Anot her preferred sub-group of compounds of the present invention is that
formed ) when either RZ or R3 is taken togetller with R and the carbon and
nitrogen atons to which they are respectively attached to forma heteroaryl
or heterocyclyl group as defined herein 10 Said heteroaryl or heterocyclyci
group may, in turn, be substituted with O to 3 R2. In accordance with the
above- menti oned pr ovi8® ernesioaiyhes uges v refrenee {oatke KUlsHYRth &R Nt the pEpup
the ot IherF rruslt He, A%wknmemomér dmfekwkhrm«aoam.gﬁt@fur@pmhtatbﬂ drewWhetentd ataue
partial Formula

. i ndi cat es ?rh'é' ?)ocgncpqa? ot rg{e{s OnPnengc agky[\I nglcﬁlof%ﬁﬁ '}geg?rlé té(‘fa%’ nﬁg%l a
Formul a (1. 3. 0) Exampleseof mottecyrioalyl radicalRongiudeabytiar® n@)mitesh b, pmpsapwbqlddbutylr "
i ndicates the pg)JCB})e,Q)tl ggdtc@ga@ﬁt of the noiety repr esent ed by parti al
Fornula (1.3.0) to the remaining portion of the nmoiety "B" in Fornul a

(1.0.0), defi ned by pr@é’fel'rﬁﬂcyE@d’lR’ﬂb&@%s(uled]w@r)refel"érneélghhe?&bﬁtlt&nib ‘&%) on ﬂ'f@@roup
substi t uent |nd|@ates nce, of

%3 subst 1 tuent. e ek na)estiefi Hiod e it sheiesTe P EnaharRen tnd
al ready been sed>relot<19d1bmeﬂm referk do at cygloelg rethar trédiqal wherkiorthe e ‘agtaeikplaisyés or

het erocycl yl gr@éﬁneoogbmrtsﬁam&éarmueh %%a@m@ ?%@Sﬁéﬁo@dbﬁsarg(?\lo{ fed C N
25 1t will be understood th@i3 whet h resent, it wll have the

meani ng of Ny drIGEROBHOHe it “ty'°xy2°y§'°Rﬁ~”~ty '%23”9@' @%@(ﬁﬁ 7 -17 5
/ /
PCT/11B99/ 00973 ACCO&Q G?gjer}(ed }n n?ng u{\gEsOMQt »lled Q'azs) z%%? m$ FI éare%ﬁ%tﬁg xva?enp y

partial Formula (1 I'ncl ude I's no
which are repr e@@mlem%ylswmemer FRiGatR Bem (e grosuav comisug bl (A -NHEGOINHAO
"N~ L\l (1.3.1) ANHOE0)O-L2*akd -A-NM(NCNNHPAZ, Nrerel & andN A?Ns (eddh NndapeSichily
3.2) 0S-~N (selecfeg)from the group consisting of hydrogen, aryl, heteroaryl, and heterocyclyl, where said
15 aryl, heteroaryl, or heterocyclyl is substituted with 0 to 3 R'. The aryl, heteroaryl or
heterocyclyl group which is bonded to one or both sides of the ureido radical is selected in
accordance with the definitions set out above, as are the 0 to 3 substituents R'C. It is
preferred that an aryt group be covalently bonded to the both sides of the ureido radical, and it
is further preferred that this aryl group be phenyl. It is most preferred that said phenyl group
20 have a single substituent which is preferably F, Cl, methyl, methoxy, or FaC-. Examples of

the preferred meanings of “A” are shown in partial Formulas (4.0.0) though (4.0.11):

/ ool oY'al o

(400 (401) (402
. H n N_K I
(jmi) Y CL oYY L
25 (4.0.3) (4.0.4) (4.0.5)
LA i A i
Y @ oYL O
(4.0.6) 4.0.7) (4.0.8)

NH i nn°°“
L SN Y

(4.0.9) (40.10) (4011)



(1.3.3) (1.3.4) *\/OSNONN(1.3.5) * OON~N 10 (1.3.9) *~ON ‘~ N O

(1.3.13) * 0 O1 ~N (1.3.10) * 0 01 (1.3.14) O* 0 *~ O~ ~ ON * O* '\%NS#Q

20 ~~N~~N(1.3.7) * 00 ~NS (1.3.11) *~0 N O (1.3.15) *~0 N &3-NA

(1 38) . *~OONCNN(1.3.12) 0 01 S (1.3.16) * OON ~I (1.3.17)  --

(1.3.18) (1.3.19 1.3.20) 15 where the synbol " * " indicate t of
W hofg; perdyglt o

attachrrent ety represented by each partial Formula

t hr ough (1.3. 20) to the noiety "Y" in FormJIrT@ (1.0.0); and the synbol " --
" indicates the point of attachment of the ety represented by each
partial Formula (1.3.1 ) through (1.3.20) to the noiety "E" in Formula
(1.0.0). Wth reference to the optional substituent R 3 which may be
present on the Rz and R3 20 substituents of the B conponent, R 3 is absent
when "0" is selected. !t is preferred that R 3 either be absent or be -
present as a singl e stesomperent ofdkd exipedndsrad romud (1.0 twéabas inhmediatdly 3dadant

2002 WO 001 004745 thkB A" component, 1s the methylene or ethylene bridging element where n = 1 or 2,
respectively. It is preferred that n = 1 and that there be a methylene bridge. Accordingly,

5  within the context of the above-stated preferences for the meaning of the “A” component, and

adding the methylene bridge, the following most preferred termini which include the

component “A”, may be represented by the following partial Formulas (4.1.0) through (4.1.23):

4-hydroxyphenyl- HO\@\/
* (4 1.0)

3-methoxy-4-(N'-phenyiurea)- H N

phenylmethyi- m/
o]
4-(N'-phenylurea)-phenyimethyl- \“/
C © \©\/ (4.1.2)
4-[N’-(2-methylphenyl)-urea]- 3 n N
phenylmethyi- @ g \Q/
0]

4-[N’-(2-methoxyphenyl)-urea)-

NN
phenylmethyl-
YL e

3-methoxy-4-[N'-(2-methylphenyl)-ureal- 3 H N 3
phenyimethyl- \n/
O . (4.1.5)
4-[N'-(2-pyridyl)-urea}-phenylmethyl- v RN
R
l \[( \©\/*
#~ O (4.1.6)

* 41.1)

. (4.1.3)

6-methoxy-5-[N'-(2-methylphenyl)-ureal- CHa H oK QCH,
2-pyridyimethy!- j( | N
(0] = - 4.1.7)
, CH
4-[N’-(3-methyi-2-pynidyl)-ureal- 3 H H
phenylmethyl- | N \ﬂ/ \©\/
N O . (4.1.8)
3-methoxy-4-fN'-(3-methy|-2-pyridyl)- CH, QCH,
urea]-phenylmethyl- AN

LY
YT e



PCTI 11 B99/ 00973 heterocyclyl; (C, _Ca)al koxy; {C3 _C6)cycloal kyl;

_C6) al kynyl; -OR ; heterocyclyl-carbonyl; (C, .C4)alkylthio; - NR 4{22;'@33%2
-C(=ONR R 4~. Wth reference to the optional subst i t uent R 3, but

with reference to the remainder of the instant specification, the term

"al kynyl " alone or in conbination, refers to a straight-chain or ;
br anched- chayg ogbdayny! radical containing fromb5 2 to 6, prefpcpiiyno®do 4
carbon atons. Exanpl es of such radicals include, but are not limted to,
et hynyl (acetylenyl), propynyl, propargyl, .4autynyl) hexynyl, decynyl and
the Iike. The term"al kylthio", alone or in conbinatior with other terns,
is used herein to refer to a thioether radical of the formula al kyl -

where the al kyl conponent thereof is a straightchain or branched-chain

al kyl radical containi n& from1 to 4 carbon atons, and pyeferably 10 from1
to 2 carbon at o Nkl Qn"yﬂ%tr%?aé of such an alfyl Ehr ol substi t uent

i ncl udes, but |;swe)1y|nnethyH imted to, nethylthi ; | t hi 0. Regarding
t.he definitions of the substituents RZ and c o] B, -the te#m10)

"al koxycar bonyl am noal kyl ", al one or in conbi fation, ref ers to a radical of
formul a al kyl idnkiré Bleflin bot h of th te ms_.alkyl" are as
defi ned aboveo%re@% er m®15 "aj kéN?t hi gal kyl " eﬁ | n conbi nati on
refers to a thioether radrcal jornedtothe -» a-alkyl }y,
of the fornula al kyl -S-al kyl-, wherein both o he terms "al kyl" ar é

defined above. 4ljne(tmbisphealikidesif onyl al kyl ", @l one of in conbinati on,
refers to a radi cal|m8 lthe formul a al kyl - S( ¢ wherein both of the
terms "al kyl " 5 ef i ned above. The ter kybcar | am no ahqqg) or
m conbi nati on, refers to a radical of fornul | kyl™ 20

V\her ein both of h " are as defi@ed above The term

"al kyl sul f onyl arr[?\j @aclthﬁ#ﬁsnygluonle i n conbi ng Hef s to a radical of
fornul a al kyl S{Ph@)ﬂnw -al kyl -, vvherel n both he te?@ﬁa\ljyl are as
defined above. The term"(C,-C4} alkyl sul f onyb&ni nBcar AT, - C4) (4.1.13)

al kyl-", alone or in _conbi natr on, refers to agyradical ofod|.pr mul a

al kyl - S(=0) 2- NI -EghlomaprRgny! WAk ei n both of heﬁer "lal Ryl " are as

defined 25 aboweethdiyghenylreéteyience t o conpone gonpounds of
Formula {1.0.0), the term "al kenyl ", used i s as we as_4 N Ot he4.1.14)
contexts throughout the instant specifi cat d alone or in

conbi nati on, | s-NA¢aswemobytpbenydfueaj-t o a st r a| n or branched-chain

al kenyl radrcal W}féa,r,)hlngfromZtOGCarbon to eerablyfrom2to4
car bon atons. es 30 of such radicals i s not Irm(‘t_e.qls)to
et henyl, E- and Z- propenyl i So- propenyl, -bu@en A

Z-1S0- butenyl and E- and Z-pentenyl The ter
systent as used-mpthoxy SN elpdaied-uesl 28", as wel |
t hr oughout t he gypgingayl-speci fication, used 3
intended to refer to cycloal kyl and cycloall
t or three fused 35 rings containing a totall of fromtThree to fourteen
carbon at ons ThegNL@rptiopeye-BRikyl)-tredpn t ur n, s a cyclic alkyl radical
contarnrngfromh % tr%% preferably from3 t 2 carbon atons z 3 MaY 200
WO 00/ 00477 -19 9™B99/ 00973 Exanmpl es of spch cmoal kyl radical 17

i nclude, but are not limted to, cyclopropylss cycl opent 31

cycl ohexyl and the like The term "cycl oal ketyl 'y ongt h her Jand, refers
to a cyclic carbocycle containing from4 to 8, preferably or 6, carbon
atons and one GrNARfcgclbienipl)-areapnds. Exanpl es such cycfoal kenyl radicals
i ncl ude, but ar e%ethylmted to, 5 cyclopent |, cycl ohexenyl, and

cycl opent adi enﬁ re two or three fused ri reNpresent one of(4qh
rings may be a cycl oal kyl nng system while r two rings nay
be cycl oal kenyl ring systenms. It is preferre hat gwhe ' ome of Rz and R3 is
hydr ogen that the other be selected fromthe group consi'sting essentially
of rso-propyl, secaaytydropylosp2-byrdyl-uredind tent - b yI E- and Z-iso 10

but enyl, and E- gng )pentenyl cycl opentyl ap cIohexyI cyclohexenyl
and cycl openta er‘?’yq1 phenyl , |ndenyl and ind nyI ZH thylthr 0) eth

3(hydr oxypropyl t hi o) net hyl ; 2 (met hyl sul fon | ) \“/ h@it/yl am no) ut QI

4( met hyl sul f onyl anmo) butyl ; and 4- et hoxycar anono) At t ached to
conmponent B in the compounds of Formula (1.0.0) are the remaining 15
structural elenments which nmay be represented by partial Formula (1.4.0): E
R!'P (1.4.0) It will be noted first that the noiety represented by parti al
Formula (Ib) is directly attached to conponent 8 in the overall conpound of
Formula (1.0.0), and that p is an integer 20 independently selected from1l
and 2, so that ei t her one or two of the noi eties of Fornmula (1.4. 0) may be

_‘.‘.__l___l . o ~ 7~ 1 T Y Y, 1 — o F* . s

bocycllc ring
aqq n“ot er 3contexts

mgor Rbi nation, is
gooups _cansi.sting ¢f.1.06e,



as the bridging noiety of partial Formula (1.9.0) above This bridging

noi ety conprises a substituted nethylene group to which is attached
substituent R and R a, where R a is hydrogen when R has the neani né3d\ﬂAYaZUUl
nono-val ent substituent; and Ra is a single bond when R has the neaning

of a di-val ent substituent. In the nost preferred enbodi rrentspgg 99%09,;35 a
drval ent sub¥P%AU? it has the nmeaning =O A representative ﬁgound of
the present invention in which E has the rreag‘j ng of partial Formula

(1.9.0), R8 is a Single bond, and R has the neaning of the di-valent
substituent =0, is that represented by Formula ( 1.4.2): -20 . (1 6.0) Eis
a single bond; oxygen, 1,1-cycl opropyl; C(CH3)z CF2; or is a budging

noi ety of partial Formula (1 9 0)' R | - a (190) Where E is defined
as a singl e bong N 'goiuyt)iucad)-pyriogs-pnptholt corrpoun rrrul a (1.0.0) is
provi ded for which is characterized by a carb carboxylic acid
fragment term nus of reduced size. Thus, wher s Ie} ed as the 2

i nt eger 0 the term nus attached to conmponent corrprl se moi et y' 1 OF)i] P
m whi ch "p" wou), ¢, pr ted as t Hsnteger I n nost of
the preferred e‘%‘r@@rﬁétﬁngwq pﬁ%ﬁﬁ"g’ ent inv ht| . E i s defined
15 20 25 PCT/ | BOwngoB8t8- O O~-CH3 NOOCH3~ t he portions

of the conpounds of the present invention represent Hy partl al For fful-4a!)
(1.4.0) above, the moiety E is followed by an o t|@nal rrethyl ene or

et hyl ene bri dge4 [F-Cergrhjaie-RPRIWE-UFRIdos an i nt eg nd en y>sel ected from
0) 1 and 2. It prenphefhgrred that an ethyl ene ent, and it is
even nore preferred that a nethyl ene bridge beﬁﬁ eHen In effect the.1.22)
preferred conpounds of the present |nvent| on t Mis have an et hyl ene or )
propyl ene brid "R corrp Cél;of Forpula (1.0.0) and
substituent R %éﬁ@tﬁ\é@@?‘g’?'gﬁ%?@’é ed at the it |s et hyl ene or
propyl ene bri dgeenyifnetoy- possible for the R suy e absent i.e,
for R to be hydrogen, and this is the preferrgd s ure 2 3 I\/AY( E3Iwo
00/ 00477 -21 PCTIiB99100973 ~n many of the corrpo’unds of Formula (1.0 0)
Nevert hel ess, there mrwﬂlt&fnmmnabtedfpanrahﬁmcmmrrtmumaksthatfthEprerfewlearr(e&ryl@né)bndgél

which it is pr erE %fs[:?%féé%ﬁ% a&é%ﬁecﬂo FURR- H%Hgﬂhré&% (ﬂ?{@ﬁﬁgt ard | EEPJn%l pg'tre

is selected fr hydroge

(C, _c6)al kyl s@f@gﬁrww tha 9ryplemt tJrG'ds gr@up tq g Pheng) SiP‘iPeﬁ‘SPI'Vegubstl tuted with
0to3R; 5 (CZ-06)al kyn subst i

-C, 4) car bocycl(l crin si%t g?ﬂ’%oﬂﬁgtt P‘{ H?ré'd"e\m({'&o)o"\ad bg RCQ_;O?’ar' =SkupetPkut®d
with 0 to 3R zCHRY ahere(RC, has@4d aielning whieydesigan saiCd-Cax ajtyl. awtieral*Kyib traer reoiety
substituted witpQr40itd A?eféremsnrw&mélmewngw ﬁNFd%gnWrrthhQ beral, Rowevedid

h |yl I
neterocycl v (GGl il BOEU e By el a2 0oy 0Boe ar oups
(C _GCs)alkyl and ( C?he n(e§< @d{%%ﬁéérg;etn@yﬁ gﬁdsupl%?ﬂx cprﬁgdh{\gsergf' %ﬁ?‘h P OEQF)‘ sgdne of the

above. Wthin the neaning o I's prererre
met hyl , et hyl, Me@-ippesiapl portieigtaf rrmrwecuza #Fddperkgy elementiin propiding die Wexngetedy | . )
R may al sojge #déa bidisploal ﬁéﬂles pdieedsed By d@wwbndsaﬂs mesaésém tnbenr.ar erreemae

R", |
ed al bne-or 1 SPRORETRER et sepiet ol e Btun et of Rergd Pormuiac Al of ™

br anched- chai n tatdegm{tl1.t4di cal containing from2 to 6 carbon atons.
Exanpl es of such radical s_include, but are_gpot limted to, hynyl
ang

(acetyl enyl), 1propyny| rdgjargyl (2-propynyl), butynyl ﬁxynyl Wher e

R is alkynyl, it is prR Rat it bey or propay R°may al so-

be a (C3 -C, a)carbocycldpprb(n.zéystem subtRY dwthO /z The 20

meani ng of "(C3 -C 4)caF‘bocycI ring system h al ready een degcribed in

detail above, but it is preferred that whe1e|4§ is selected fromthisgy 2

group, that it be cyclop epyl or cycl opentylg2 may further Ipe aryI
d

substituted with O tq 3 2;.,0r _aryl (C, «C4)al IWI wheren sa and
al kyl are substltuted\M 3 R 2. Th\eN I'mg of "ar N
C4) al kyl " have al readyl, (o[ escri bed mﬁe ai-l{ above) but pr ef erred

t hat where i s sel ectfed fromrt his 25 group, tha\ it be pﬁ nyI

phenyl et hy1 or phenyl ethylsy Preferred embqgdiymggnts within these defl nist1igns
are those which include one or two R z groups as substituents. The choice
of R Z substituent depends on the |location of the R 2 substituent In this
case the R 2 substituent is |ocated on an aryl or arylal kyl group, and thus
will be attached to a carbon atom Wen R 2 rs a substituent on a carbon
atom it is independently selected as a 30 nenber from anong sever al
groups, one of which consists essentially of F;, C; (G _C4)alkyl, (C3

_06) cycl oal kyl; (C, _C4)al koxy; -C(:O)CR' O—l (C C4)a| kyI and (C

LR T a v ~ e



2 3 MAY 2002 WO 00/00477 _22_ PCT/1B99/ 00973 Anot her group whose nenbers
may define R z when attached to a carbon atom . consists essenti al l%Bj'{AY%UZ
5- or 6-nenbered heteroaryl or heterocyclic nng containing from1 t
het er oat ons i ndependently sel ected from oxygen, nitrogen and sulfur; and a
3- or 4-carbon cham attached to adj acent carbons where an aryl nng to form
a fused 9- Qfgdfsorpbered 5 ring, said 9- or 10-nmenbered fusepct/mA®rng
optionally nono- or di-substituted on the aliphatic carbon atons thereof
wth F, A, (C .C4)alkyl, (C _C4)al koxy, gi. hydroxy. Preferred heteroaryl
substituents conprising R2in this group are furyl, th~enyl, pyrrolyl,
oxazol yl, isoxazolyl, thiazolyl, imdazolyl, pyridyl, pyrazinyl, pyrazolyl,
pyrimdnyl, oxad~azolyl, thiadiazolyl, parathiazinyl, indolyl,
benzo[ b] furanyl, benzim ol yl, benzt hi az Izyl qui nohnyl &0 and
i'soqui nolinyl. Mre prefefab y, R2is ol yI r/pa dazql yI zolyl or
indolyl Preferred heterg /yl‘xsubstltu é\\m 1sing R )Eg@%j/{group
t'et

are oxiranyl, pyrrolldlhy razolidinyl], zoI|d|nyI| zol i di nyl ,

p~peridnyl, piperazi nyl R rmr pho™N nyl , t hifnor phol i nyl , an®® benzodi oxol ane,
especially 1, 3-benzodioxglsg-yl. It is nor @ prheferred that where R z (|1§8
heterocyclyl that it is pyrrolldnyl pi peri |%y pi per azi nyl, or
morpholinyl. 1 b WaQ! R R¥is attached to & saturated carbcfﬁ atom it may
be =0 or =S; or Wen RZ2 J t aghed t O\a om "N RO,
Especially preferred aréi‘ k;e-t\pn%/ formed ﬁt \he ercyclyl ¥ uents,

e.g., the pyrrolidinonegR* pyrazol i dnonesr¢i niNtazol i di none 4,
tetrazol i di nones, pi peridi nones,\and pi perazi nones. Were R 2 is™attached
to a sulfur atomand ~s déflified as (=0), (d+19), it is preferred that (Het¢
be)two (=0, affording a s zfonyl group. 20 en R2is a icftltuent on a
nitrogen atom it is indep nde@tly sel g fr g-she grou nsi sti ng
essentially of hydroxy _C4)al k (C, _C4) aﬁz y,N('CS’
_06) cycl oal kyI C4) al k'§| bonyl ; ang? . Above- mepfii-dned
substi t uent m part| aI Reor mul a 1 9.0), |ch in turn rﬁe;ﬂesents one of
t he neani ng§ of basic corrp@ {1% of t he o {r? nds of Formula (1.0. 0)1 ARRY
be 25 further defined as hetérocyclyl substituted with 0 to 3 R 2; J
het er ocycl yl ( C,—~w'em Besymeeinér étdﬁa*ﬁ‘aihﬁ Aeist e asieghmett obthe meiekyeprgsasted by each
ﬁubstl t ut IedI W td(;anﬁu Famasamz 0) tHrBeghqptii1eN@l thd(imdieyU S Ini Ftdwatmta 00); éhrhlﬁﬁé?symbol R
eterocyclyl an, Y. r cr e
particul ar and pre%tedr%?{é%gx éJ)ﬁ{nganLnget%g?’%@ gfoa?%yq ?Sne'n{%g%t' ) anrtéa(l)ﬁ"'-'? ﬁr%“iad
ring systerﬁocorfﬁﬂloésthf@ga(w69(UP§T‘P€“°'€F%rE ek'%ﬁﬂ‘ptple(l/@t@)re R is
1, 3- benzodi oxol -5-y1. This particular 30 het eroc 1 8%19 is viewed as

|

bei ng structurally aﬂh‘Pfc}Eﬁ)ﬁ ove pagiabr ofmyis gk hy) %rh siveyare illustrated as
3, 4-di f | uor opheraghents irujpe n@nner dbevezdesdribéd dvraredmiyib pginie wpattaglsmenk bttedtbar @he df 2y

0o Fy -y Pepetfdmepi ik fy befimedsh ahg) 54 P01 2 A0
2002 WO 00/ 00477 ZQnB(éTédov@B%QQ&%&aJ B&'an tﬁé‘?@i:&n ERABRcoR ouh&eof Formula

cor)'pounds of For

and RO are |nde(|55:¢313ﬁé Fg?'eye?"et!?iae f”fyg'ﬁ‘? PW ﬁ& é“ﬁur&%ﬁ%ﬁ?’P °§¥98§?t°f"ﬁt‘5ed
with Oto 3 R atacr(eﬁaq:@M)@astb‘om&'dr|n¢rogem@t ‘Sy bydzoges) bshiirdgat wduchwstshbﬁltttted 3
R 2; aryl subst baut ryy ) i

aryI and al kyl gre sugéslltzylt(lﬁ Q:&%y&%a%w' %F‘erg_ Bt ,grEfeertgér gé:“i%% Wgsu thlst ut'ed
with 0 to 3 R 2XYefRasHit ¥ iEagery| (c, . c4)al kyI wherein said het erocyci vyl
and al kyl are substlt R 2 substi fyents are
as described further i‘t)e %’eove ﬁarrq%?r(}"ugf H%fz”‘“ﬂe‘“er%ﬁ?{m?é‘ﬁa °6 heﬁ%’t‘?ﬁh’f’%ﬁ °6"Udf)

i s i ndepend®nt | (J-05al Bttand R ere independenty setspted Stom gheoroup sonsisting pi hydrogen

=0) - ORS; 13,
gg ng = 4Rg(( bﬁ)gn@) %EKan}eQR&nh 1Go=OR©, c}@s) a%gﬂﬁugl%tlzﬂbdr-%rfgﬁo 3 R

=0 X nd a rml et 0. (@)
OH (3.00) It isCpied é?rp%%{dt hat "B8i s ¥F b HB\ﬁgverw‘q n addi 9 o(% guch
si npl e car boxyl(CcCa)elkd}elpamdemudCS(q;HOe)laH;ylr ed @tm)tﬂkwm& gL)akyl; ncl @d&)akyt p-
and ket o aci thi S h nii a f |
i 36) (o) kol o %ﬁ&g!&\%ﬁ%w tﬂfdtot?ﬁc éSBEylt% (&he, O?Qlﬁyl c,ofa \L/al?%on lamino:
i ncl uded. \Aer dGcCelglkyl (G %&“‘d'sa'ﬁ:\”ﬂa@‘ﬂe‘lﬁc%%)%bt oé@e@ﬂ %kvgte'?éav'wgm?qaevpnﬂed
Were k is 2, acy-Chake-andd retedtyad nhe vubstitole€ wits 0do BR'T; pedvidetetiat FPhe@d R® are

conponent al so J\d?g{)thyérP%@t' aqttﬁeeéan%q %gqﬁ@o&gc ?suclléoaﬁ? {ﬁeg%gre REGNSR3L 1a0h
p

defined by the

sul f onam docar b‘@?ﬁﬁmefﬂ’i)?@‘toi'@@c%lé‘ﬂi‘ ﬁéd’ a’tqﬁé“'mmflpala"ﬂd? prifl Which case they form a
-C(=0)-NH S(=0) ZR5 and -C(=0O NHS(=0) ZR6. Included within the scope of the
present invention are the pharmaceutically accept abl e derivatives of the

conpounds of Fornula (1.0.0). The expr e55| on phar maceutl caI I y accept abl e

oy - 4



2 3 MAY 200Z WO 00/ 00477 -24 PCT/1B99/00973 Further included within the
scope of the present invention are nmetabolites or residues of the doniJALHEE
of Formula (1.0.0) which possess biological activity such that they are
able to inhibit cell adhesion and consequent or associ ated pat hogenic
processes subsequently nediated by Vt.A-4. Once synthesized, the inhibitory
activities ambddoda?y specificities of the 5 conpounds of For mRCANBI/PIV)
according to this invention my be determned using in vitro and in vivo
assays which are described in detail furtherl6bel ow. The desirable

bi ol ogi cal activity of the conpounds of Forrmula (1.0.0) may al so be

i nproved by appending thereto appropriate functionalities which will
function to enhance eX|st|ng bi ol ogi cal properties of the conpound, rove
the sel ecti vi ty spfocydie (Cofploargcycy nngrsebstitutasiuititQ 1eg3 BI° oIF@gemplea@mem Rlaw, .
or add to the expsgtd @gerbrogétﬁalt@ﬁeraacstprraeyérrc%aémayhera&a@r 'bﬁ@ylcﬁ)p)entﬁ'd?&fbg'tr@al

activities. Such nodifica tl$ S fre “@ g

i ncrease bi ol ogf CHI"MHEMBRGAES B ?ﬁfeae”a'”é?'v'@ﬁ B¢ lbcif 'B%Ft'eéfé’f’éﬁf thosg, of partial
bl ood, the | ynpRahiuasgyeetmougmtl.ZBntral nervous system increase or aI
avai lability; increase solubility to allow adm rnstration by infection;

al ter netabolrsnr a Iter the rate of excretion of t conpound 15 of
nd otﬁ;e oughout t he

Formula (1.0.0). of the abov

i nst ant specrfrc :i?ﬁﬁ<ig%ﬂ c ic I can
be easily understood byN ose k|IIH|n e de |ne be
used alone o¥ in any conbination thereof The preferred and nore preferred

chain |l engths of the rad s which have b speC|f|ed herei n apply
20 such conbi nati ons. ?ﬂ%r pursuant to ﬁ§£1descr|pt|ons above of céq%é'

preferred subgeneri CAﬁaqerrméf@nwajbegraus%f%aha&rresr bﬁn@%ﬁésemt.henﬁon% thdlGormed d’

conpounds of Fornulagé % e an enuneration of preferred
more preferred YPRECFBE Rnok d'érta"FB toarta% Vﬂ@ % Fnd e garoqn) Wﬁtroaﬁr glmsto t“ﬁ‘é?h
present inventi tay abreGpsrpeinattacivddite Form rchateteari! ve haeroeggly! gfoup as tdefiled Ferarul a
gil‘[ ]2‘: ?é_ Mot iar? ie[eﬁoa(% or hetelrociycl{?l 8coap may, grntyr] be substftuted wut? Obto 3 R'z IB q
i hydr oox aZOI ?qc})cdgpqepwrgﬁp%a%e-ﬂwentroned provrso when erther R or R is taken together wrth RY,
3-[2-(3-Methyl - the’o%ef ﬁmét?ne{h?drﬁéawr eeih@NThé s&bé@b%ayﬂfﬁ@ﬁrb%en@éﬁﬂiy}bbﬂr&] Fhalbut

yl) -4, 5di hydro I] prapi onic acid

2-[2- (3 Nethyl-§§%é8f1 T% {2-cycl opent yl phenyl } - urei do) - phenyl ] -acet yl am no
}-butyl) 4, 5-di hydro- oxazol -5-yl]-acetic acidém

4-[2-(3-Methyl -1-{2-[4-(3-{3-nethyl pyrid-2-y|'}-ureido)-phenyl]-acetylam no}
-butyl)-4,5dihydro-oxazol-5-y|]-butyric\gp[dc-\*_

3-[2-(3-Methyl -1-{2-[4-(3-(3-cycl opentyl pyd- 2y yl } - ur ei do) - phenyl ] -acet yl am
i no}-butyl)35 4, 5-d~hydro-oxazol -5-yl]-progpionic acid, 2 3 MAY 2002 WO

001 00477 -25 PCTI 1 B99/ 00973

3-[2-(3-Methyl - 1-{2-] 3- net hoxy-4- (3-o0-tol yl -urei do) - phenyl } - acetyfanrﬂq%nbu
yl)-4,5 di hydro- oxazol - 5-yl J- propi on~c aci d; )

2t(|3) Mzt gyld % {2- hﬁerememglmba (-3 trbieed de%o.»rd&faumhréﬁt)ofmmnaﬁ@emearry no
uty I

[

b th

DY) Lt oyt ol G e bR P! 8 Pt Siow ags e kgl 1 Hodegresie no
butyl)-4,5 di bq;rdrab-atthct'arml obthg | njoietc eepieserded by partial Formula (1.3.0) to the remaining
[2-(3-Methyl M Lﬁmg%aawsflm(% v‘h@ia b6 Yaéme@dbgz idl #arrﬁurésozrpbsemydubh
e dr o- -
r
[
a

cetyl am no} - di 0x0-4 t i azol - rgpi oni c acl

2- (13- Met ¥yl - 4 1{ )[gh?ré't"??%”e’li T3 {’Qc‘ﬁ%'*t R PEFFEICE %ei{h "\?r%r%‘d?““fﬂ’?éﬂ'ytlhf Rice.
yl am no} 10 buiqbbt)tuehtSTlchyrbpdrmayr ot beayresent sintq erferad Heathes hasaltkady been selected
2-(3-Met hyl -4 jezta%éh{oéé{%r%ﬂr&g t %@?ﬁﬁ{&@& ihr %ebé &c- 41 Groipler BLRAYRkmAE St

m no} butyl)-
(1. 3 0), represented as follows:

t
3-
}-
2-
}-
3-
a
3
t
4-
y ric

c
U
25 It will be understood that whether R? or R® 1s present, it will have the meaning of hydrogen or

methyl.



3-[2-(3-Methyl -1-{2-[3-net hyl -4-(3-{3-cycl opentyl pyrid-2-yl}-ureido)-phenyl
] acetyl am no}-butyl)-~, 5-di hydro-i m dazol -5-yl J-propi onic acid; 15 v 9
2-[2-(3-Methyl -1-{2-(3- f1 uor o- 4- (3-{3-cycl opentyl pyrid-2-yl}-urei dob:ﬂMQ'erz;ﬂ?
] acetyl amp}-butyl)-4,5-di hydro-im dazol -5-yl]-acetic acid;
3-{2-[1-(2-{4-[3-(2- Chloro-phenyl)-ureido]-phenyl}-acetylanino) 3- et hyl -

tyl} thi azokNL{)S %d(% -0r opi oni ¢ aci d, PCT/]B99/00973
3-{2-[1-(2- f 2- Met hoxy- phenyl) ur ei do] - phenyl } - aeet yl am no) - 3-net hyl - b
utyl} 20 thiazol-5-yl}-propionic acid, -17-
3-{2-[1-(2-{4-[3-{2-Fl uoro-phenyl ) -ur ei do] - phenyl } - acet yl am no) - 3- met hyl - bu
tyl] thiazol-5-yl}-propionic acid;
3-{2-[1-(2-{4-[3-(2, 6-Di chl oro- phenyl ) -urei do}- phenyl } -acet yl am no) - 3- et hy
| -butyl] thiazol -5- YAc}:orBfnglpltﬁlﬂlsGb %hﬂof tR& group “B" represented by partlal Formula é‘l .3.0)
|3_ E)ﬁt )[/|1] (,[2 hl{ :Zgrrclué Gt}upﬁr%{t) eﬁRo 3'2%/ Sr}\bo%rn?elngsoxl«hlaw grgyreéresen?edy by par? g)FOTerITE S
3-{2-[1-(2-{4- [BMW@NBOK@E met hyl - phenyl) ur ei do] - phenyl }-acet yl am no) - 3-
met hyl butyl]-thiazol-5-y}}-propionic ac
3-(2-(3- Met hyl - 9 -phenykf.@r ei dg -pheny1 @cetyl m no} - bf:%?/l)s I azo
| -5-yl] 30 propi
N- Hydr oxy- 3- [ 2- ol yl - ur€1 nyl]-a et } bu
tyl) thiazol -5-
3-[2-(1-{2-[4-(3-0-Tol yI ur ei do) - phenyl ] - acetyl am no} - but - 3- eny )-thiazol -
-yl ]-prop~oni c acj
3-[2-(1-{2-[4- (S-del'yl yl - ur e~do) - p%e)nyl] cetyl a{nyr%} butyl)-thiazol - 1534
propi onrc acid; 0
N-{1-[5-(3- thha esglfonyl m'no-3 oxg2pfopyl)-thiazol -2-yl }-3-nmethyl - butyl }
-2-14-(3-0 tolyl - phenyl ] de, *\%% MAY 2002 V&{;@OOM? -26
PCT/ | B99/ 00973 N L%
2-{4-[3-(2-Chl orp- pheny¥) - ur ei henyl } - N-{ (3\ thanes@}n@( nmo- 3-
ox0 propyl)-thiazgf~2-yl]-3-ne - but yl } - acetham dey
3-[2-({2- [4(30To| | -ureido)-phenyl)-acetyl amp}-net hyl)-thiazol -5- pr
opionic acid; and % 135) (1.36) (1-:1-7) ¥ 13
3-{2-[(2-{4- [3 (& Ioro- heny] ) - blI‘EI dok- phenyl }5 acet yyammo) -qeL syl ] - azo
| -5-yl} propionicfaci \ rrpouﬁ‘cfé V\:BIC inclu t hg iety of rt|
Formula (1.1 1): _N \
3-[2-(3-Met hyl - - {22 [4'\{3 o- tomﬁ do) - phe@yj]/%r&etyl am nc[ N) 4,5-d
i hydro
10 (1.3.9) (1.3.10) (1.3. 11) (1.3.12)
* (0] e "
) \ _7/”
(e O ¢ f“ (
) (1.3.13) (1.3.14) (1.3.15) (1.3.16)
* O
\F o)
Y ~ o A
/o\ \f N £\
PR s S G
g o
(1.3.147) {1.3.18) {1.3.19) {1.3.20)
16 where the symbol * * * indicates the point of attachment of the moiety represented by

each partial Formula (1.3.1) through (1.3.20) to the moiety “Y" in Formula (1.0.0); and the
symbol * — " ndicates the point of attachment of the moiety represented by each parhal
Formuta (1.3.1) through (1.3.20) to the moiety “E” in Formula (1.0.0).

With reference to the optional substituent R'* which may be present on the R? and R®
20  substtuents of the B component, R™ i1s absent when “0" is selected. It is preferred that R™
either be absent or be present as a single substituent selected from aryl; heteroaryl,



10 oxazol -d-yl]-propionic acid,

4-[2-(3-Methyl -1-{2-[4-(3-][ 3- rrethyfpyrld 2-yl }-ureido)-phenyl]- acetzijrmi
-butyl)-4,5 di hydro-oxazol -4-yl]-butyric acid;

3-[2-(3-Methyl -1-{2-[ 3- net hoxy-4-(3-o-tolyl - ureldo) phenyl ] -acetyl am no} - bu
tyl)-4,5 dihydro-oxazol -4-yl]-propionic acid; 15

3-[ 2- (3- Met hwb-0d0¢427) 3- net hyl - 4- (3-{pynd- 2- yI} ur ei do) - phenyl [PCIABEWA0AH no}
-butyl) 4, 5-d~hydro-thi azol -4-yl]-propionic acid;
3-[2-(3-N®thy|-1-{2-[3-nethoxy-4-(3-{3-nethdﬁypyrid-2-y|}-ureido)-phenyl]
acetyl am no}-butyl)-1, 1- di oxo- 4, 5-di hydro-t hi azol - ~4-yl ] - propi oni c acid;
3-[2-(3-Met hyl -1-{2-[ 3-net hyl -4-(3-{3- nethylpyrid 2-yl }-ureido)-phenyl]-ace
tyl am no} 20 butyl)-4,5-di hydro-i m dazol -4-yl]-propionic acid, and

2-[ 2- (3- Met hyl rlete{rQGy[CBL Cuenakaky( 8:{Gaeygobleyietitylqrtynd:- ZDI?F}hatmeqydﬂ)camhMyl
] acetyl am-no} - (*éUtO{,Ba)kymﬂo Sl dhd-d SRz gl 4\7\M|l1 }e‘fé‘&?cfe't&th@%bﬁbna@agl?ﬂ}éﬂtq&sa

whi ch include the noi éty of tial Formul a
3-[ 2- (3- Met hyl -Bt FEOE’V&h{%‘QFB”CFdPW i‘iF@i”&%f)“;S’P?eﬁ?ﬁFTt Saéﬁ‘tzfﬁi%{‘m*ﬁd?r”b@{kwyj 2%%z0

| -5-yl] prop~omndren emnighation, refers to a straight-chain or branched-chain alkyny! radical containing from

3- (3 Met iyl zﬂm{szgle%rm Prol Pla¥onUidthd B vaPiBRE%E dicA &bl aREIR} 5 YeHol s g2 ©

2-

- propionic a

2- (3 Met hyl -te- qﬂzmyuaqe@ﬂe{nzu WEQPMMWF%YI PuipiaihgeyY ARGy podibetiket ami no} - bu
) 30 oxazol -5-yl]-pr
2-
zo

T S et hot - Yo o ol SRy ShSia o nypesmhnsion Wi gihs ey 1S ESE BLEI ) -

ol -5-yl] priopitbinétseragdicd] of the formula alkyl-S-, where the alkyi component thereof is a straight-

2- (13- Met hyl ckafw?or[béaneﬁedishammﬁewéon?amg} roth 81 8Q) cRBGNYtbhs 2GR HLETEP] -

utyl) oxazol - £ ric acid

2- (3- Met Wy| -fpm 319 %C%Q”rﬁ)?mﬂ ’(@Soa't BfaIPle AT erebIn Frdhig sybsivertjrckidan Putdtit v /
) - oxazol 5-yl |notiiraitddco, a@tiyithio as So-biMtht002 WO 00/ 00477 -27 PCT/ 1 B99/ 00973
3-[2-(3-Methyl -1-{2-[3-fluoro-4-(3-o0-tolyl- ureldo) phenyl] acetyi ammo} - buty
| ) - oxazol -5 yl ] - pr opremardngdbé definitions of the substituents R? and R® on component B, the term

3-[2-(3-Methyl - %ﬂkc{ cirﬁorméH%éB(yl"‘l aﬁc?ne{&ylﬁdco%sbwa}cnurr&bé% Phgdivgl br RERiY R no

}-butyl) thiazo y r opi oni c ac

3-[ 2- ( 3- Met hyl -QG(F® al )] Hmereiri b(":{? ?fSthﬁe‘FH‘E)%(yﬂWl areZailI‘ﬁ@fQﬁde?%ﬁ pHENEM
acet yl am nofs- bubiyyithrodikdl, disek slotdh bainodonibingin, refefsi tord thicetried radical joined to the B
4-[2- (3- Methyl - Jr b 8nd By b QP ribicty> of the TErHIMRXMBY-8Ddie, Ynbret tlnHP @ RAEAY abyiace

tyl am no}

[
-5-y
3-[
tyl
3-[
oxa
4-[
but
2-
|

are as defined above. The term “alkylsufonylalkyl”, alone or in combination, refers to a radical
of the formula alkyl-S(=0).-alkyl-, wherein both of the terms “alky!” are as defined above. The
term “alkylcarbonylamino”, alone or in combination, refers to a radical of formula alkyl-
20 C(=O)NH-alkyl-, wherein both of the terms “alkyl" are as defined above The term
“alkylisulfonylaminoalkyl®, alone or in combination, refers to a radical of formula alkyl-
S(=0),-NH-alkyl-, wherein both of the terms "alkyl” are as defined above. The term
“(C4-C,4) alkylsulfonylaminocarbonyl-(C4-C,) alkyl-", alone or in combination, refers to a radical
of formula alkyl-S(=0),-NH-C(=0)-alkyl, wherein both of the terms “alkyl” are as defined
25  above.

With reference to component “B” of the compounds of Formula (1.0.0), the term

"alkenyl", used in this as well as in other contexts throughout the instant specification, used

alone or in combination, is intended to refer to a straight-chain or branched-chaimn aikenyl

radical containing from 2 to 6 carbon atoms, preferably from 2 to 4 carbon atoms. Examples

30  of such radicals include, but are not limited to, ethenyl, E- and Z-propenyl, iso-propenyl, E-
and Z-butenyl, E- and Z-iso-butenyl, and E- and Z-pentenyl

The term “(C, -Cy4)carbocyclic ring system” as used with reference to “B", as well as
in other contexts throughout the instant specification, used alone or in combination, is
intended to refer to cycloalkyl and cycloalkenyl groups consisting of one, two or three fused

35 rnings contaning a total of from three to fourteen carbon atoms The term “cycloalkyl” in turn,

means a cychc alkyl radical containing from 3 to 8, preferably from 3 to 6, carbon atoms



butyl)-thiazol-5-yl]-butyric acid,

3-[2-(3-Met hyl -1-{2-[ 3-net hoxy-4-(3-{3-net hyl pyrid-2-yl}-urei do)-%en lﬂl] .10
acetyl am no}-butyl)-imdazol -5-yl]-propionic acid, M 0
3-[2-(3-Methyl -1-{2-[ 3-cycl opentyl -4-(3-{3-net hy

| pyrid-2-yl}-ureido)-phenyl] acetyl am no}-butyl)-im dazol-5-yl]-propionic
aci d; WO 00/00477 PCT/1B99/00973
3-(2-(3-Methyl -1-{2-(3-net hoxy-4-(3-{3-cycl opentyi pyrid-2-yl}-ureido)-pheny
|1 acetyl am no}-butyl)-imdazol-5-yl]-propiqaic acid; 15

3-(2-(3-Methyl -1-{2-[3-trifluoronethyl-4-(3-{3-cyclopentyl pyrid-2-yl}-ureid
0) - phenyl ) acetyl am no}-butyl)-im dazol -5-yl]-propionic acid;
3-{2-[1-(2-{4-[3-(2-Chl oro-phenyl ) -ureido] - phenyl }-acetyl am no) - 3- et hyl - bu
tyl] thiazol -5- W)Jahmiéé(bpbﬁﬁhl &cidstkd radicals include, but are not Ilmlted to, cyclopropyl cyclobutyl

|3_ E)ﬁt E/ﬂ'] (30 fhl[cgglé?én /A, qy?lo%e%&l almgqﬁ%w@) ‘ﬂn %r%olcyc‘?oaﬁ(n Ton t%etOthe H]cl ?efers HDE
3-{2-[1- (2- { 4- [@elcZariogmicocqmitairivd fror rMetp do prefsinaiy § or Bicearbonaatomopind3enestr nydre bu
tyl] thiazol - 5-abie PERRS; OrEﬁrn%%'sdof sdeh %y&loalkenyl radlcals mnclude, but are not limited to
1-{2-[4-(3-0-tolyl-ureido oRexenW Jm aceta/enam no}- 3-net hyl -butyl)-thi azol -5-y

|1 propioni e acqyaopezuSenyl cycl d cyclo tadlenyl

3-{2-(1-(2-{4-[3- (2 \H‘ QE%D&’& tRJ&S’&Ys gjn%seérgsr]esé)n peelot th@?ﬁésynlqu”%e“é’éyc%é|l§”?tuh‘g¥ -

butyl] thiazol-5-y I onic

3-{2-[1-(2-{4- [sasterz V(DH¢ tb*ﬁ@ﬂﬁfﬁ%etwywo m%m@ay)bemcécbad@wl firesypiemsacet yl ami no) - 3-
met hyl butyl]-thiazol-5-yl}-propionic ac

3-{2°[ 1- ( 2- { 4- [ 3- ( 2-INBPHHIRI AR WpEY Dfeﬁ@ﬁié]"d Bhis hysrooendaatyentnes 85 selectast A - b
utyl] 30 thi azahe Jroyp donpstrg easeértiai®adf dso-propy, sec-butyl, iso-butyl, and tert-butyl; E- and Z-/so

>4z J51y|(}2 %ﬁogbﬁge&]\ fneid ) )E‘”it C%p R0V bycpeian! 3 NYoichelR! RydorRi, ! bad N

1-{2-[4-(3-0- t@lywpqmaéledﬂ) L] at@é@fyl amiend} - 3odanyleny 12y (metythigthys- yl]3 pr
opion is acid, roxypropylthlo)methyl methylsulfonyl)ethy! 4- (acetylamlno)butyl

3-{2- 2- d I hyl - b
I 1 theavel - 5. yrenuBhapBRE RS ENERlE Do voary - 28
PCT/ | B99/ 00973 3-{2 A[técll(% t{JAbo[rr%o&c;ﬁ Igelg’\ hée compﬁaupdsbof quTuIa (1.0.0) are the remaining

| - phenyl ) - ur ei do] - phen acet

t hi azol - 5- yP} - B} Wﬁkﬁﬁ'ﬂ?%w'ﬁ?*b'ﬁ?bﬁ’ﬁ TePrgegnied by Pama‘ F°"“U'a (1.4.0):
3-{2-(1-(2-{4-[3-(2- Met hyl - phenyl ) -urei do] - phenyl}-acetyl anm) -n-butyl]-thi
azol -5-yl}- - . propionic acid, and RT

E
e
(1.4.0)

it will be noted first that the moiety represented by partial Formula (Ib) is directly attached to

p

component B in the overall compound of Formula (1.0.0), and that p is an integer
) 20 independently selected from 1 and 2, so that either one or two of the moieties of Formula
(1.4.0) may be attached to component B Ordinarily, in the preferred embodiments of the
compounds of Formula (1.0.0) "p" will be selected as the integer 1. Moreover, certain partial
Formula (1 1.2) efc. definitions of B do not permit “p” to be selected as the integer 2.
Accordingly, the definition of “p” carries with it the proviso that: “p must be selected as 1
25  where B is selected as partial Formula (1.1.2), (1.1.3), (1.1.5); (1.1.6), (1.1.7), {1 1.8), (1.1.9),
(1.1.10), (1.1.11), {1.1.12), (1.1.13) or (1.1.14). Nevertheless, there are embodiments of the
compounds of Formula (1.0.0) in which “p" will be selected as the integer 2 An example of
such a compound is represented by Formuia (1.6.0):




1- (2-{4-[3-(2- Met hyl - phenyl ) - ur ei do] - phenyl } -acet yl am no) - 3- met hyl - bu
hi azol - 5-yl } - 1- met hyl sul fonyl pr opi onam de Conpounds whi ch incl ude
I et

{2-
! y of partial Formula (1 1.3): 73 MAY 260

3-{2-]

tyl] t

t he noi

3-[2-(3-Methyl-1-{2-[4-(3-0-tol yl - urei do) - phenyl ] - acet yl am no} - but yl ) - oxazo

I yl] Oproplonlc acid; 4-[2-(3-Methyl-1-{2-[4-(3-{3-nethy ofl-

ur ei do)¥BR¥AHT - acet yl ami no}-butyl) oxazol - 4-yl ] - butyrlcll(g%{dagm&n
(3-Met hyl -1-(2-[ 3-net hoxy-4-(3-0-tol y|26JI’eI do) - phenyl ] - acet yl am no} - bu
oxazol ~4-yl]-propionic acid; 15 e

(3-Methyl -1-{2-[3-nethyl -4-(3-{pyrid-2-yl}-ureido)-phenyl]-acetyfam no

tyl) thiazol-4-yl J-propionic acid;

2- (3- Met hyl - 1-{2-[ 3- met hoxy- 4- ( 3- {3 met hoxypyrid-2-yl }-ureido)- phen)éog

e
4-
}-
2-
)
2-
u
cetyl am no}-butyl)-1, 1-di oxo-t hi azol - 4-yl J- propi oni ¢ aci d;
e
[
y

3-
ty
3
}-
3-
a
2-(3-Methyl - 1-{2-K &amt\shéy bonl; 68¢gE&-medybipbropy! iQICs)le}Fq;Lmeﬁi &l bydgplgenyiét) oace

yl am no} 20 bUﬁaYt{a %rgqbgq;gby4 yl ]-propionic acid; and

I
[
rl
[
I
[
b
[
3-[
tyl
[ 2- (3- Met hyl 3-fluoro-4-(3-{3-cycl opentyl pynd 2-yl }-ureido)-phenyl]
[
[
(
b
[
u
[

2-
acet yl ammo} - butyI )-imidazol -4-yl]-acetic acRd. Conpounds which include the
noiety of partial Fornula (1.1.4): 25 '
3-[3-(3-Methyl-1-{2-(4-(3-0-tolyl -ureido)- p%enyl ] -acetyl am no}-butyl)-4,5-d
i hydro isoxazol -5-ylj-propionic acid;
3-(3-Methayl -1-{2-(4-(3-{2-1tl uorophenyl} urel do) - phenyl ] - acet yl am rod-oput
1)-4,5 di hydr qyj Lin8g ¥k hsRioRPAR
(3 Met hyl - heﬁgé%g n— - c; Q%B%Oﬂt yafpaﬁgkgr ?rotﬂ%flcgmfo dtsar?f ﬁrmglge fl)loém no

tyl) 30 4, saranqq9 rdrvr] @d&%c@zﬂ Iry aa@éI{qx&llca')eqd@r carboxy ic acid fragment terminus

3- Met hy| -t rdddedddsie@- (MBusrtteyd py'Tit deldetyd s theantdger-0o iesniehrhin@C eftachedrta1o}

3-

u

3-(

%y'g Y- bt hyl Sorpient B Bhse i bRl Ko, B sy wpuig prseraby b seericd 28 41 o
3-

3-
y
2-
}-
4-
-b
3-

nmo ut yl )104 gotegenydr o- |soxazol 5-yl]-propionic acid, and 35

3-Met hyl -1-{2- 3- -t,oI | -ureido he acet yf ammo} - but
g- 4,( 5 di hy)ér o-i {SO)éIE‘(?Ft S 1hey “)]/ eff)rlr ?’B??F'E"e iogthe prgs tp t%@dIW’Wﬁ’O%FO’G’ﬂ%eF
9

3-

yl
-29 Conpounds \vasitiehbiidydigudaety lo€ panialcoymute (1ea0)tabate I'—'Uﬁs’rhdlc@m@]mdetﬁ):ompnses a .
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3-[3-

i hydr

substituted methylene ou to whic att ched bstltuent and , er
(3|\/I9th|-if{t§(d (ey1 ) FUI‘EI f s‘]uace Fa abr{‘7)45d
0 hydrogen when R has the meaning of a mono-va en substltuent and R als a smgIe bond

[
hy
15  when R' has the meaning of a di-valent substituent. In the most preferred embodiments

when R' is a di-valent substituent, it has the meaning =0. A representative compound of the
present invention in which E has the meaning of partial Formula (1.9.0), R’ is a single bond,
and R' has the meaning of the di-valent substituent =O, is that represented by Formula
(1.4.2):
o Q
0~ ~CH, )

HJLN
20 '

(1.4.2)

In the portions of the compounds of the present invention represented by partial

Formula (1.4.0) above, the moiety E is followed by an optional methylene or ethylene bridge:
(-CH2-)m where m 1s an integer independently selected from 0, 1 and 2. it is preferred that an

25  ethylene bridge be present, and it 1s even more preferred that a methylene bridge be present.
In effect the preferred compounds of the present invention thus have an ethylene or
propylene bridge between the “B" and ‘R” components of Formula (1.0.0) and substituent R’

1s therefore attached at the a-position of this ethylene or propylene bridge. It is possible for

the R' substituent to be absent, r.e, for R’ to be hydrogen, and this Is the preferred structure



yrazol - 1-yl ] -propionic acid,
3-(3-Nhthy|-1-{2-[4-(3-{2-nethoxyphenyl}-ureido)-phenyl]-acetyl??wmwnbu
yl)-4,5 di hydro-pyrazol -1-yl]-propionic acid;
3-(3-Methyl-1-{2-[4-(3-{pyrid-2-yl}- ureldo) phenyl ] - acet yl am no} - butyl)
-di hydro pyrazol -1-yl]-propionic acid;
3- ( 3- Met Ry oglood?- [ 4- ( 3-{ 3- nethoxypyrld 2-yl } - ur ei do) - phenydriaewgeoptam no
utyl) 4,5-dihydro-pyrazol-1-yl]-butyric acid; 10
3-(3-Methyl -1-{2-] 3- nethyl-4-(3-o-tonI-mmeido)-phenyl]-acetylanino}-but
-4,5 di hydro-pyrazol -1-yl]-acetic acid,
3-(3-Methyl -1-{2-[3-fluoro-4-(3-0-tolyl-ureido)-phenyl]-acetyl am no}- but
-4,5 di hydro-pyrazol -1-yl]-acid;
3- (13- Met hyl -id-nfady [oB theeddrpryndé-of Beruser it @-02- We}enmalessjmber@h&rwh]:maeredfwﬂ&m n
}-butyl) 15 4, 5-dj r
-[3-(3- Met hyl c%m? éllﬂfog Of F%’P%%Pb P%m%)gl:hf? oﬁ%@ﬂ??%mf lsrbsdn}ugnt&: e)pr enyI ]-ac
tylam no} but y| ) - 4A&oﬁﬁn|abﬁdﬁo‘s@éfe@t€@l‘ror§lt Mlahdlpéﬁ %rHero@Erﬁ dhe followmg -O =S; F;
-[3-(3-Methyl -1-{2 yr @ﬁ i ureid kah
cet yl ani no} - butfl $C‘ gﬁ)’s“kyéhsﬂ?%ﬁuﬁ?dp‘wha%ﬂ 3R yl(? ;9&1?5‘? iStbstiutey. W
- [ 3-(3- Met Iayl - (&, {R)dKIny pobstipd twith 6-t¢ 3R{“3a 1@L-Bydaasbotybi@rng Systemesubsitutpheity | ]
e
- [

cetylam no}-b 12, 12- C

3y (3- Mt %yl %%E)ZR %nrﬁre &*dhm’:%%ut?gﬁoaéﬁ a’nfj%ble [’b%ikﬁ%%rfﬂu 415% anyl an ZSky Sfeny
] acetyl am no}wbﬂ'tmq with 50 ¢ °hy%|r B: py'i‘%%'@?yﬂ'ﬂ yau St'EH‘Qf’pl With cO atd o3 ﬁnd and
3-[3-(3- Met hyl r{bte{r&yélﬁfmrcj)élkwwmhh;nhhéte(oaydﬁawﬂkwaferﬁu%hwéd @it oxb B-Rif ei d
0) - phenyl] 25 acg GdJéy{?LRa 4, 5-di hydro- pyrazol -1-yl ]-propionic
aci d; Cbnpounds mh nclu 3 hoi ety of partial Fornula (1.1.6):
3-[3- (3- Metqyl -1-{2 in% ééu&; {9 Silendyr §1od@), - ORARKN A€ ¥ MBI} adRHEY b adigiPx@

zol -5-yl] propionic acid

3-[ 3- (3- Met hyl -2P9{® ‘T’H"(@‘e{"faf“r‘%f BRSRSIAYPS !t i§PERTRIESY ”b’%@n?? ekl Y lafPREPYIbut
yl) isoxazol - 5-tyi-butplr Bptopenyt oat| 2+; or 3-butenyl.

2-[3-(3-Methyl -1-{2- [4 (3-{2- cyclopentylphenyl} ur ei do) - phenyl ] - acetylan1no
}-butyl) isoxazol-5- F§:|rpayaa1@thedca&swkynyl The term "alkyny!" as used with reference to “R"”

b[f l(;» g/gt hylO et {22 émésc&n%y&ﬂmauér@wthé.nzrautl Speblictisho s ashe dr- .@%@ﬁqu.h%hno}
-buty I S

313 (3- Moty 98050 0 S Shal] o 3eese pha, Ay el B Jiegh 1 o SE a
I no}-butyl) i sct@amsol Exampids @froph caviicals dwilude, but 2r&3nddAvhit2) 0L eiPn@Catlylenyg!), 1

propynyl, propargyl (2-propynyl), butyny! and hexynyl. Where R’ is alkynyl, it is preferred that
it be ethyny!l or propargyl.

R' may aiso be a (C;-Cy4)carbocyciic ring system substituted with 0 to 3 R'?. The
20  meaning of “(Cs -C,4)carbocyclic ring system” has already been described in detait above, but
it is preferred that where R’ is selected from this group, that it be cyclopropyl or cyclopentyl

) R* may further be ary! substituted with 0 to 3 R'%; or aryl(C, .C.)alkyl wherein said aryl
and alkyl are substituted with 0 to 3 R'™2. The meaning of “aryl” and of “(C, .C4)alkyl” have
already been described in detail above, but it is preferred that where R’ is selected from this

25  group, that it be phenyl, phenylmethyl or phenylethyl. Preferred embodiments within these
definttions are those which include one or two R groups as substituents.

The choice of R"™ substituent depends on the location of the R substituent In this

case the R'? substituent is located on an aryl or arylalkyl group, and thus will be attached to a

carbon atom. When R 1s a substituent on a carbon atom, it is independently selected as a

30 member from among several groups, one of which consists essentially of F; Cl; (C, .C,)alkyl,

(Cs .Ce)eycloalkyl, (C, .Cq)alkoxy; -C(=0)OR™: -OH; (C,.Cy)alkyl and (C, .Cs)alkoxy, each

substituted with 1 to 3 substituents independently selected from F and Ci

(C, .Cy)alkoxycarbonyl; (C, .Cgalkylcarbonyl, and (C, .C,)alkylcarbonyloxy. Particularly
preferred substituents from this group are methyl, methoxy, F, Cl, and -OH
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3-(3-(3-Met hyl -1-{2-[ 3-net hoxy-4-(3-0-tol yl -ureido)-phenyl]-acetyl pgriMAQ)}Zﬁ@u
tyl) isoxazol-5-ylj-propionic acid,

3-{3-[3-Methyl -1-(2-{4-[3-(4-met hyl - pyridin-3-yl)-urei doJ-phenyl } -acetyl amm
0)-butyl] isoxazol-5-yl}-propionic acid, 5

3-[3-(3- Met W@ 80045 [ 4_(3-0-t ol yl - ur ei do) - phenyl | - acet yl ani no} < BIRVI.? soxa
zol -5-yl] acrylic acid, 22,
3-{3-[1-(2-{4-[3-(2-Ch|oro-phenyl)-ureido]-ﬁ%enyl}-acetylanino)-3-nethy|-bu
tyl] isoxazol-5-yl}-propionic acid,

3-{3-[1-(2-{4-[3-(2-Chl oro-phenyl) -urei do] - phenyl }-acet yl anmp) - 3- net hyl - but
yl'] 10 isoxazol -5-yl}-3-o0x0-propjionic, acid ethyl ester:

213 Cat vt - 1 oA S L S Pl €5 0BkD tarnies o AU 2B
zol - 5-yl J- 2 oxcopsigpessantainefiach- ot fryrlembsted hetepaagy! or heterocyclic ring containing from 1 to

3-[3- (3- Met hyl -JlrdZsdidind iaﬂtg)'e'h&ﬂnw sk BYEEY Inlirogehnd AN Sta D3t Alcahmpx@
zol -5-yl] prop-2-enoic acid. 15 Conpounds whi C,"I i nCl ude the noi ety of
partial Formul d;herm_aﬁ@ep)eq to adjacent carbons where an aryl nng to form a fused 9- or 10-membered

3-[ 3- (3- Met By -rihg{ &2id 4- 0310nteobyred fosed dro- iEranybtionally ernyrioa ror ridgubstitlitgt Jonptiie az
ol -1-yl] propianic o -

3-[3- (3t et nyl AP b ctone hetoshuth i (GGl P G ougioy Pl
tyl) 20 pyrazolhetergary sgpgiiepts riomresieg R in this group are furyl, thienyl, pyrrolyl, oxazolyl,
3-[3- I( 3-1 Ivelt ]hyl -idoxgadtyl, 4 tHiakofy PyinttiaZolyt] Jpytidyti @azinyie rakdzoRIC epytiidiiyl O bxdtizwll) - P
yrazol -1-y pr on e i , ,

4-[ 3 (3- Nt hyl -t'i’*?%'aﬁ'efﬁ.p?%%";?ﬁ#ef"ﬁa'x'-y BenEaleBurory. benzimitezoly, Beritiezgil APaIRY, )
-but yl' ) pyri@zoland isphgingiiny!y Mose prefeqebly2 B is pyrrolyl, imidazolyl, oxazolyl or indolyl Preferred

2|- g 3-(3- Nblt h{' 'hl%_te(c%yély?jsﬂﬁtiméll\ts forhghisitig tFO? Ml thid IgRdud Qe BRIGIAYI! pyr@Gdityy | pprazaRinybut
- razo - -a I C crLda,.. . . . . . .

L PV et nyt rploadigiay L e dlisny, srionyy pREraEy) SRRV, - BRI o P b

yl)-pyrazol 1-\dehzcdiokalane, especially 1,3-benzodioxol-5-yl. It is more preferred that where R 2is

3-[3- (3-Met hyl 'h%fe{c%?c[lﬁtﬁﬁﬁ‘i ROY¥o1fing Jof iy Soigeridinyt, U RbfiRdinpheny! ] < acetyl amin
o}-butyl) 30 pyrazol-1-yl]-propionic acid,

4-[3-(3- N}gugyl - I1 { ZW&ani’fJ@gz:lﬁaciﬂi]ed gra[ &mefehe&g&yatbdr, 2l be HORK d8) oriM@AR']1s ac
etytam no utyl) - razol.- 1- =butyric.aciLd; .

3-13-(3- Met hyl -af%?‘ﬁg)[{ -anseLi'ero?<‘§Tz1'-‘ (2% 78t n5TPEYRY. BrelAmed Greeldiges e fom
acet yl am no} - bunetercyciyy rsabsiituentsy | 8.g.pr thei myn’glid@mp@ﬁz, :pgazolidmones, imi§azolidinones,

3- [ 3- (3- Met hy| +direpdrilndnday plooRiaheY, afld bidedBindiRE NYARYE RE- idaMthdhed! i b dQikur RARNY |

] acetyl am no} _atr)\ldj %s)@le}lﬁe%%rs%gé))t °-r21 itYsl Jréfgrrrgcptt\e%%ege gec {wdo (=0), affording a sulfonyl group.

20 When R" is a substituent on a nitrogen atom, it is independently selected from the
group consisting essentially of hydroxy; hydroxy(C, Csalkyl: (Cq .Cs)alkoxy,
(C, .Ce)cycloalkyl; (Cy .Cy)alkylcarbonyl; and aryl.

Above-mentioned substituent R' in partial Formuta (1.9.0), which in turn represents

one of the meanings of basic component E of the compounds of Formula (1.0.0), may be

25 further defined as heterocyclyl substituted with 0 to 3 R'% and heterocyclyl(C4 .Cy)alkyl

wherein said heterocyclyl and alkyl are substituted with 0 to 3 R'?2 . The optional R™

substituents on these heterocycly!l and heterocyclylalkyl groups are as described further

above. A particular and preferred meaning of heterocyclyl is that of a benzo-fused ring

system comprising a dioxolane, for example where R’ is 1,3-benzodioxcl-5-yl. This particular

30 heterocyclyl group is viewed as being structurally analogous to a 3,4-dimethoxyphenyl group,

a 3,4-difluoropheny! group, or a benzo-1,4-dioxanyl group, as illustrated by their respective
partial Formulas (3.1.0), (3.1.1), (3.1.2), and (3.1.3):

Oy Tl O O

(3.1 0) (3.1.1) (3.1.2) (31.3)
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3-[3-(3-Methyl -1-{2-[ 3- net hoxy- 4- (3-{3-cycl opentyl pyrid-2-yl)-urei (}%)W?ﬂﬂy
|} acetyl am no}-butyl)-pyrazol -1-yl]-propionic acid, M
3-[3-(3-Methyl -1-{2-[3-trifluoronethyl-4-(3-{3- cyclopentyl pyrid-2-y!'}-ureid
0) - phenyl ] acetyl am no}-butyl)-pyrazol-1-yl]-propionic acid 5 Conpounds

whi ch i ncl udeo bdagpatoi ety of partial Fornmula (1.1.8): PCT/1B99/00973
3-[4-(3-Methyl-1-{2-[4-(3-0-tolyl -ureido)-phenyl]-acetyl am no}-butyl)-oxazo
| -2-yl] propionic acid, -23-

3-[4-(3-Methyl-1-{2-[4-(3-0-tolyl -ureido)-phenyl]-acetyl am no}-butyl)-oxazo
| -2-yl] 10 propionic acid;

3-[4-(3-Methyl -1-{2-[4-(3-{2- et hoxyphenyl } - ur ei do) - phenyl ] - acet yl am~no} - bu
tyl) oxazol -2-yl]- propi 8hibtasiacdodiponent of the compounds of Formula (1.0.0) may also be

3-[4- (3- Methyl -d= g ddede (GP- C%Pdh'ﬁ Aifard |- AHaERY Qe RBERKbdrtR Sele¥b @ HoRP hydtbdek! ) -

oxazol -2-yl] propronic ac 0.
4-[ 4- ( 3- Net hy| &+ £aajkul-substiutdmsthHbRATY Nk (s yF i )carPeayelis)ing isigm putstiwteg vl ho)
'thlzw(é (I\)/éaﬁol t€3¥'; aWﬂEWstrllthle@WItﬁig o 3 R12 and aryI(C1dC4)aIky| wherein said aryl and alkyl are

t hy t Eh to ur ei n cetyl agino ut
yl ) - oxazol 5’ yI5 bs&@é%qg é R té/rocyclyl ggtm}? %H “ROR % Ryl L cP
3-[ 4- (3- Met hyl -hkte{®y@)?36(31|QudﬂﬂwL whef@n gaid betprocyalyentbllkyb Rersubjtitdiecewish e AGY'2 but
yl') - oxazol - 220 gl ‘pérBFN’OEUbGt:t@&l'ts%re as described further above.
3-j4-(3-Methyl -1-{2-[ 3- net hoxy-4-(3-{pyrid-2-yl}-ureido)-phenyl]-acetylamn
0} - butyl ) t h~azol - 2- }Flr]aﬂpl’tﬁ@l w’nd:d?:np@ﬁd:rﬁi oof Formula (1.0.0) is independently selected from the

o0 (3 Nty et 2 G RV Sl TR G810 ) - g8,

acet yl ammo} - but propi onj c"ac

4-] 4- ( 3- MetlAy!| - @@-PI-W‘BS(FDhBr.OS(fD()?S\'%ﬁa n’ﬁﬁ%&ﬁiy@)za 2ang |2 moietyi of dartish Eerivje- ac
etyl ammpo} butylg3ebpi azol -2-yl]-butyric acid;

3-[4-(3-Met hyl -1-(2-[ 3- net hoxy- 4- (3-{3- rrethyl pyrld 2-yl }-ureido)-phenyl]
acetyl am no}-butyl)-imdazol-2-yl]-propio
3-[4-(3-Methyl-1-{2-[ 3-cycl opentyl -4-(3-{3 hyl pyr|d 2-yl }-ureido)-phenyl
] 30 acetyl amo}-butyl)-imdazol -2-yl]-pfopifoni ¢ acid;

3-[4-(3-Methyl -1-{2-[ 3-nmet hoxy- 4- (3-[ 3- cy¢{epgnt vl pyri d- 2-yl }-urei do) - pheny
] acetyl am no}-butyl)-imdazol -2-yl]-propionic acid,

3-[4-(3-Methyl -1-{2-[3-tri f| uoromet hyl - 4- ( 3-{3- cycl opent yl pyri d- 2-yl }3QPei d
0) - phenyl ] acettys prafeopd that B Is)G(+@i-0ld.z Howevey in adgitionptio snéhcsimpé darboxylic acids, other

15  preferred embodiments of R include a-, B— and y-keto acids included within the scope of the

partial formula: -C(=O)(CH2)kC(=O)OR5. Where k is 0, an a-keto acid such as pyruvic acid is
included. Where k is 1, a p-keto acid such as acetoacetic acid is included. Where kis 2, a y-

keto acid such as levulinic acid is included.

The R component also includes moieties derved from sulfamic acid, HNSO3H,
) 20 defined by the partial formula: -S(=0).-NR™R®, as well as sulfonamidocarbonyl moieties
defined by the partial formulas: -C(=0)-NH-S(=0),R® and -C(=O)NHS(=0),R®.

included within the scope of the present invention are the pharmaceutically

acceptable denvatives of the compounds of Formula (1.0.0). The expression

“pharmaceutically acceptable derivative" as used in the instant specification denotes any

25  pharmaceutically acceptable salt of a compound of Formula (1.0.0). Further included within

the scope of the present invention is any other compound which, upon administration to a

patient, is capabie of directly or indirectly providing a compound of Formula (1.0.0). Such

compounds are recognized as prodrugs, and a number of established procedures are
available for preparing such prodrug forms of the compounds of Farmula (1.0.0).

30 The term "patient” as used above and throughout the instant specification, refers to
mammals, including humans And where the term "cell" is used it refers to mammalian cells,
includmg human cells, unless otherwise specified



35 15 MAY 2002 wo oo/ ooa77 -32 Conmpounds which include the noiety of
partial Formula (1.1.9)' PCT/1B99/00973 MAY 2002
3-[4-(3-Methyl-1-{2-[4-(3-0-tol yl -urei do)-phenyl]-acetyl am no}-buty?; i'm da
zol -1-yl] propionic acid,

3-(4-(3-Methyl -1-{2-[ 4- (3 { 2- met hoxyphenyl } - ur e~do) - phenyl ] - a ) }-bu
tyl) 5 im da¥81008%yT ] - prop~on~c acid, FERbHRA
3-[4-(3-Methyl -1-{2-[4-(3-{pyrid-2- yI} urei do) phenyl ] - acet yl am no} - butyl) -

i m dazol -1 yl]-propionic acid,

4-14-(3-Methyl -1-{2-[4-(3-{3-nmet hoxypyri d-2-yl }-ureido)-phenyl]-acetyl ammo}
-butyl) imdazol-1-yl]-butyric aci d; 10

2-[4-(3-Methyl -1-{2- ES nmet hyl - 4- o-tol yl -ureido)-phenyl ] -acetyl am no} - but
yl) imdazol-1-yl]-a @me&mgﬁqqg wit m the scope of the present invention are metabdlites or residues
3I g 4- (_C%dl\/bt Ihyl aﬁlﬁe’zcc{naaoﬁxludsmf Borfnu(ad1 0-0) Sdhith possebdibiplogitee aythvity @R thet MBy Belableut
yl)-imdazo .

50t (5" Wt hyl - 2 pBF bt aonesion anp popseaent o assopinten pabaRSC BSRETPTS SRSEYP
0}-butyl) 15 i ningctetkd by YiA4 pp@pq sinthesiged, dhe inhibitory activities and VLA-4 specificities of the

4-[4-(3-Met hyl - écn{p%u.lid% cff'FHRﬁLﬁh ((63 dc3ordl h@wsowér@lo@m\éb be WelhARds BRARNN! JiaC
etyl am no} buty T} -imdzol

3-14-(3-Methyl - d{'@v'r%awswﬂﬁ@ e %J%Ey {'%edd%gﬁ?l IR &eis¥y 1 } - ur ei do) - phenyl ]

3T (3 Mot byt -1 1 S8t Bl ol 28 Riliundlyr earuie (100) may snlfy

] acetyi am no} - bwoyeq by mpgqqgﬂnglthgrptjo mr@ﬁmfgnqn@naltces which will function to enhance

I][4 (f :Vét hyl }é‘aas&:?g 51810@@41 b@esymé’gc(f%e{c%n@wﬂdom%vxéltmgeuéén@w# the érRiodRd ropinsny
acetyl anj no - r

3-[ 4- (3yNEt | -‘i"' [bé’ %&'?M )h/i?}j ) %g “8%/?1‘%";9&% §etyles durver, desirabie ¢

0) - phenyl] 25 am@omaamwws budugh ) médificdtions| ar& -kpbiva pn o ert nandainclode tb‘osq:)whiohis

whi ch include tpg.sdqi l%lé{ pQﬁetFah@J intPh e"i\ 6310 a? stem e.g.. blood, the fymphati
?Og(gdl( 222/:3 tg lyhys%pno pq) %’mrahegragusé%rst%:'n i crease j ang%bGIBty |n<r:rrlegs%?sikl)ubtll 'ljc‘: a%ow5 4

3- [ 3- (3- Met hy| - ddrdiritstiader( B3- ifyBetiohLatte OpRNYisin: amdea!@o)heph\temyb*erametoyihamzbmmc}uﬂh)ut

yl)- 1,2,4 adiq 2%l oh- Propi oni ¢ acid;
2-[3-(3- I\/Etﬁ?/l ?grl'uﬂ ( 0]){2 cycl opentyl phenyl }-ureido)-phenyl]-acetyl am no
}-butyl) In view of the above definitions and others throughout the instant specification, other

chemical and biological terms used herein can be easily understood by those of skill in the
art. The defined terms may be used alone or in any combination thereof. The preferred and
more preferred chain lengths of the radicals which have been specified herein apply to all

20 such combinations.

Further pursuant to the descriptions above of certain preferred subgeneric and more
preferred subgeneric definitons of the compounds of Formula (1.0.0), there foliows an
enumeration of preferred and more preferred species in order to provide a further illustration
of the present invention.

25 Compounds which inciude the moiety of partial Formula (1.1.0):
3-[2-(3-Methyl-1-{2-[4-(3-0-tolyl-ureido)-phenyl]-acetylamino}-butyl}-4,5-dihydro-
oxazol-5-yl]-propionic acid;
3-[2-(3-Methyl-1-{2-[4-(3-{2-fluorophenyl}-ureido)-phenyl]-acetylamino}-buty!)-4,5-
dihydro-oxazol-5-yl}-propionic acid;
30 2-[2-(3-Methyi-1{2-[4-(3{2-cyclopentylphenyl}-ureido)-phenyl]-acetylamino}-butyl)-
4,5-dihydro-oxazol-5-yl}-acetic acid;
4.[2-{3-Methyl-1-{2-[4-(3-{3-methyipyrid-2-y(}-ureido)-phenyl]-acetylamino}-butyl)-4,5-
dihydro-oxazol-5-yl]-butyric acid;
3-[2~(3-Methy|-1-{2-[4-(3-{3-cyclopentylpynd-2-yi}-ureido)-phenyl]-acetylamino}-buty!)-
35 4,5-dihydro-oxazol-5-yl]-propionic acid,



1, 2, 4- oxadi azol -5-yl ] -acetic acid;
4-[3-(3-Methyl -1-{2-[4-(3-{3- rrethyl pynd- 2-yl }-urei do) - phenyl ] - acet%%&'rﬁa-
butyl) 35 1, 2, 4- oxadi azol -5-yl]-butyric acid, \pi
3-[3-(3-Methyl -1-{2-[4-(3-{3-cycl opentyl pyrld 2-yl }-ureido)-phenyl)-acetyl a
m no}-butyl) 1,2, 4-oxadi azol -5-yl]-propionic acid; 2 3 MAY 2002 WD
00/ 00477 - 380WB6/¢arBO9/ 00973 PCT/IB99/00973
3-[3-(3-Methyl -1-{2-(3-net hoxy-4-(3-0-tolyl-ureido)-phenyl]-acetyl anmo} - but
yl)-4,5 1, 2, 4-oxadi azol -5-yl ] - propi oni ¢ aci4h- Conpounds whi ch include the
noi ety of partial Fornmula (1.1.11).
3-[4-(3-Methyl -1-{2-[4-(3-0-tolyl-ureido)-phenyl]-acetylam no}-butyl)-1
H 1,2, 4-triazol-1 yl]-propionic acid; ‘

- (4- (3- Met hyl - 1- { 23fiZY-Beth- @t el iorefryd-p-ta-siedo) Psndhsaelylaauet-hutdht po} - bu
yl)-1 H1, 2 4- tra, FHleazMjsleﬁ?UanHc% aci d;

I[-Ifl- (3- 'VEt hyI 15?] Yha 4 ga-{%{lr%(-) -ylf)@rglgg | ;]henﬁ]e cgtylammon}ol}uty%-rlt g. -

1,2,4 10 tnazol 3 9'}49
-(3-Methyl - 1- dnt&d[o&h@ﬂel{s&l]mumwyirl d- 2-yl }-urei do)-phenyl]-acetyl am no

yl} 1H1, 2, 4-tLiaz0 yI -
VS il 1 o2 BEEMEhA-E IR G RS yi-yreido)prenylysoetylaminl-but a5 |

- [

- but

[ -

}-1 H 1,2, 4 tntmyératmtamﬁﬁ Yél@é?tlcéckgm d; 15
§4l(|3+ R/Etzhzl 1- {2|3[[§t3cﬂ/lbllﬁj7lﬂ—{4-[:( Brehokyphyd-aunahapdyrphemurdicarsényll-am no} - but
- t nazo

-[4-(3-Met hyl -1- TEWF? %%%ﬁ@il‘ f'°(§4ﬁ'd'wgro'thlaﬁl 5L¥I1gr08 05“0 aﬁ'enyl)] acetytam no
-butyl) 1 H1,2,4- ﬁfb%rt?dmetmw;ﬂl-{]zJbrr@m/b‘h(3c{3z§nﬁﬂwpynd-2-yl}-ureldo) phenyl

-acetylamino}-

-[4-(3- Myl - 1-4, 1@%}8?&%&2665&! oiBEbMOXIPYT i d- 2-yl } - ur ei do) - phenyl | - ac
etyl am no} 20 butyI )

3-[ 4- (3- Met hyl - 1- {24ﬂ2§%?‘ﬁ8>&{&£§ @?”{‘éh%%'ﬁ?}ﬁ%@%&'zi'}ﬁg‘?g T Py
acet yl am no} - but Wup)y%, F-Hitlyd2e-hudazalziy-dutyriclacigr opi oni ¢ aci d;
3-[4-(3-Methyl -1- {23h§&acm&hg9qa&yheﬂwy@gf{43 piamb@yrrdtziylﬁurmh&) dﬁ&@qdo) phenyl

] acetyl am no} - but yl I on| acid
3- [ 4- (3- Met hyl - 1-38Y @'%PW)&"’EW%’O{@K’E%P E?‘I’P{;P'ﬁﬁ?' -2-yl}- ur ei do) - pheny
| ] acetyl am no} - but glf2-3ittethy2 -{213- ﬂuomcz—@-l(3—(B—qybl]:pqmtymyndm-nyt}-uaau;ioﬂphenylj
o) ey ater iSRRI SSH I SRS, O
3-{2-{1-(2{4-[3-(2-Chloro -phenyl)-ureido}-phenyl}-acetylamind)-3-methyl- butyl]
thiazol-5-yl}-propionic acid;
3-{2-[1-(2-[4-{3-(2-Methoxy-phenyl)-ureido]-phenyl}-acetyIamino)-3-methy|—butyl]-
20 thiazol-5-yl}-propionic acid,
3-{2-[1-(2-{4-[3-(2-Fluoro-phenyl)-ureido]-phenyl}-acetylamino)-3-methyl-butyl}-
thiazol-5-yl}-propionic acid;
3-{2-[1-(24{4-[3-(2,6-Dichloro-phenyi)-ureido}-phenyl}-acetylamino)-3-methyl-butyl]}-
thiazol-5-yl}-propionic acid;
25 3-{2-{1-(2{4-[3-(2,6-Dimethyl-phenyl)-ureido]-phenyl}-acetylamino)-3-methyl-butyl]-
thiazol-5-yl}-propionic acid;
34{2-]1-(2-{4-[3~(2-Chloro-6-methyi-phenyl)-ureido]}-phenyi}-acetylamino)-3-methyl-
butyl}-thiazol-5-yl}-propionic acid,
3-[2-(3-Methyl-1-{2-[4-(3-phenyl-ureido)-phenyl}-acetylamino}-butyl)-thiazol-5-yl}-
30 propionic acid;
N-Hydroxy-3-[2-{3-methyl-1-{2-{4-(3-0-tolyl-ureido)-phenyl}-acetylamino}-butyl)-
thiazol-5-yl}-propionamide;
3-[2-(1-{2-[4-(3-0-Tolyl-ureido)-phenyl]-acetylamino}-but-3-enyl)-thiazol-5-yl}-proptonic
acid;
35 3-[2-(1-{2-]4-(3-0-Tolyl-uretdo)-phenyl}-acetylamino}-butyl)-thiazol-5-yl)-propionic acid;
N-{1-[5-(3-Methanesulfonylamino-3-oxo-propyl)-thiazol-2-yl}-3-methyl-butyl}-2-{4~(3-0-

tolyl-ureido)-phenyl}-acetarmide,



30 Conmpounds whi ch include the noiety of partial Fornula (1.1 12)
3-(4-(3-Methyl -1-{2-[4-(3-0-tolyl-ureido)-phenyl]-acetyl am no}- but.zyj MA?‘ZU[]Z
H 1,62, 3,4 tetrazol-1-yl]-propionic acid,

3-[4-(3-Met hyI 1-{2-[4-(3-{2- et hoxyphenyl } - ur ei do) - phenyl ] - acet yl anm no} - bu
tyl}-1 H1,2 3, 4-tetrazol-1-yl]-propionic acid, 35

3% (4- (3- Met hWQQQ"{"i77(4 (3-{pyrid-2-yl}-ureido)- phenyl] acet yl AATAGYYHAT31 ) -
1 H1,2 3,4 tetrazol-1-yl]-propionic acid, -262- MAY 2002 WO 001 00477 -34
PCT/ ~B99/ 00973

4-74-(3-Methyl -1-{2-[4-(3-{3-nmet hoxypyri d-2-yl }-ureido)-phenyl]-acetyl am no
}-butyl) 1H1,2,3,4-tetrazol -1-yi]- butyric aci d,

2-[4-(3-Met hyl - 1{2[ |d) | ] - m_no} - but
yI)-1 H 1,2, 3, 4- tetra%éﬁf?éb?roao&.g?)ﬁ urg%«%ﬁ&henyEN—{q [583 rmarlesgl% lemo 3-0X0-
3-[4-(3- et hyI 1- { 2+dpgh-thiagoirlox]B-athg-busll-ptetamiad; do) - phenyl ] - acet yl armo} - buty
1)-1 H 1,2,3, 4-t et r azg|rdo-pl3-088k/Bureido)-phenyl-acetylamino I)-thi
3-[4-(3-Methyl-1-{2- éSl mﬁt oxy-4 -y 3-{pyp d-y -yI)J( ure}lmetghy-)pt er]°§/5]y']§rc°8't°9'°§r?%dno
Y-butyl) 1 H1,2, 3% tetrazol -1- yI] pr opi on~c aci d;

4-[ 4- (3 Met hydl - 1-{ 2- [3{2F[K25{GF[3)(24G?(I6}0{pBenmemyp3ehyl}iac%?y}ah'}ma)mtfdt}})mqibl%ly[}-] ac
etyl am no} 10 buty o %nx'&"a&u 2,3,4-tetrazol -1-yl]-butyric acid,

3-[4-(3-Met hyl - [U oxy- . 4- (3-{3-net hyl pynd- 2-yl } - ur ei do) - phenyl ]
acetyl arnrm)-butyl )-1H1,2,3,4-tetrazol -1-yl]-propi ornc acid;

3-[4- (3- Met hyl - mdr&obﬁdsqwdhoméwe-rﬁoiétﬁo{pamarm&mduwrﬂ13] 2-yl }-ureido)-phenyl

| ani no} - butyl ). - - 1-y|]- i d-
ST (O et hyl - 1o (- (SRR e R o PRyl 5 BB S B T 8Ps5- pheny
| ] acetyl ar fiOno} - baxazpl4-g-prapigniczacith t et r azol - 1-yl | - pr opi oni ¢ aci d; )
3-[4-(3-Methyl -1-{2- [ﬁft<BJMekwpf.{12f[EI(é1§sLmé¥nygp§né §y@m@o‘ap&mn¥d &éw%r%}%h&mwse' d

0) - phenyl] acetyla but tetrazol -1- propionic acid
20 Conpounds whi ch 85’5%41)6] W"&?V ‘of partial Fornula (1.1.13):

3- (3-1s0-but yl - 2- 0x0-3R{(B-Me(n3- Rt BMethony-&{Emiplypirery)phemadletcyty hmpiopautyie4, 8- 1- y

| ) propi oni ¢ aci d; dlhydl‘O oxazol-4 yl] proplomc acnd
3-(3-iso- but%l 2- 0X0-4- é gh -XP enyf}-urei do?} phenyl ] - acet3{y} pi p
eraz~n-1 YI) nr opi onl%[ % 'M? yl213{2 [3 methyl 3-{pyr|d- -yl} -ureido)-phenyl]-acetylamino}-butyl

3- (3-i s0- but yl - 2- ox6-dhyfifodniéZd-4-pyprogiode ydid; - ur ei do) - phenyl ] - acet yl } - pi per azi
2 (13y|~)sop[)3P;/IC)nIZCoigl i (f Xekh g3 mefhox 3'{8 nkethox),(pynd 2y e'dohg nw acetyl }-
pi perazin acetylamlno} -butyl)- -dIOXO-4 5 hydro-thlazo -4-yl]-propionic aCId
3-[2-(3-Methy!-1-{2-[3-methyl-4-(3-{3-methyIpyrid-2-yl}-ureido)-phenyl}-acetylamino}-
20 buty!}~4,5-dihydro-imidazoi-4-yl]-propionic acid, and
2-[2-(3-Methyl-1-{2-[3-fluoro-4-(3-{3-cyclopentylpyrid-2-yl}-ureido)-phenyl]-
acetylamino}-butyl)- 4,5-dihydro-imidazol-4-yll-acetic acid.

Compounds which include the moiety of partial Formula (1.1.2):
25 3-[2-(3-Methyl-1-{2-[4-(3-0-tolyl-ureido}-phenyl}-acetylamino}-butyl)-oxazol-5-yl}-
proplonic acid;
3-[2-(3-Methyl-1-{2-[4-(3-0-tolyl-ureido)-phenyl]-acetylamino}-butyl)-oxazol-5-yl}-
propionic acid;
3-[2-(3-Methyl-1-{2-{4-(3-{2-methoxyphenyl}-ureido)-phenyl]-acetylamino}-butyl)-
30 oxazol-5-yl]-propionic acid;
3-[2-(3-Methyi-1-{2-[4-(3-{pyrid-2-yl}-ureido}-phenyl}-acetylamino}-butyl)-oxazol-5-yi}-
propionic acid;
4-[2-(3-Methyl-1-{2-[4-(3-{3-methoxypynd-2-yl}-ureido)-phenyi]-acetylamino}-butyl)-
oxazol-5-yl}-butyric acid;
35 2-[2-(3-Methyl-1-{2-[3-methyi-4-(3-o-tolyl-ureido)-phenyl]-acetylamino}-butyl)-oxazol-
5-yl}-acetic acid;



1-yl)-butyric acid;

2-{3-i so-butyl - 2- 0x0- 4- {[ 3- net hyl - 4- (3-0-t ol yl - ur ei do) - phenyl ] - acet)\d MAbi0pz
razm 1-yl) 30 acetic acid;

3-(3-iso0-butyl -2-oxo0-4-{[3-fluoro-4-(3-o0-tolyl-ureido)-phenyl]-acetyl}-pipe
razm 1-yl) propionic acid,

3- (3-i so- butwb-o2emmw- 4- { [ 3- net hoxy-4- (3-{pyri d-2-yl }-ureido) - pEEIBAY 0K et yI
}-piperazin 1-yl)-propionic acid,

4- (3-iso-butyl -2-o0x0-4-{[3-fl uoro-4-(3-{3-mthoxypynd-2-yl}-ureido)-phenyl]
-acetyl} piperazm1l-yl)-butyric acid; 2 3 MAY 2002 WD 00/00477 -35

PCT/ 1 B99/ 00973

3-(3-rso-butyl -2-o0x0-4-{[ 3- net hoxy-4- (3-{3-net hyl pyrid-2-yl }-ureido)-phenyl
l.-acetyl} piperazi n-3RyBMethybpioliifigoradi(éro-tolyl-ureido)-phenyl-acetylamino}-butyl)-oxazol-5-
3-(3-iso-butyl - 2- oxprofiohit acigycl opentyl - 4- (3-{ 3- met hyl pynd- 2-yl } - ur ei do) - phe

| ] tyl}-p~ 1- - ioni id 5
3 (5 S0 but y1 - 2 ox P eE FBR R S R eSO e ago e do) -
phenyl ] acetyl amtjazpiPpgF@aapioniclacd, ) - pr opi oni ¢ aci d;
3-(3-is0-butyl - 2- oxo; 4- nf uQr, DA m A= b dndmi EY.Ch ¢ ) id-2-yl}-ur
ei do) pheny}s] -acet yﬁéééjpv%wgynﬂ?n% L%ﬁﬁf%&]@ﬁ"zg?g% %%%#p‘)‘%mds whi ch
i ncl ude the noi et geadflapaehbryD-1HodargttRazeS-Kl-argyionic acid;
|3) (3-rso-butyl - _Esaox Ot-P=(§-Mbthly Bt-2-[B-Aliotd-4 433 aahoxphiedrt |l r616d) hényRizB&yidAiney 1- Y
- propi oni c aci d; , .
3-(3-iso-butyl -6- 8%82'%?&1;2?3%]?” pi ‘—r"r%c{'hoxyphenyl } - ure~do) - phenyl ] -acetyl }-pi p
erazi n-1 yl) - propi ori-@-(&Methyl-1HE-[3-methoxy-4-(3-{3-methylipyrid-2-yl}-ureido)-phenyl]-

3- 3~|r ;‘0- buyby! - 6- geedyidhifdbutyF-irhiBazol-slyiRorddidnidkicRi do) - phenyl | - acetyl } - pi per azi
n-1- ropi oni ¢ acj d; . .
4- ( 3¥r soP bulto yl - 6- 0X -'[g'-(?'f"'ﬁth( LR S AR P ety Py g i i F REMr | - acet yI )

- pi per azin 1-yl) - beetyanino}defy Ykimidazol-5-yi}-propionic acid; _ _
2- (3-iso-butyl - 6- OXQf-[‘J:(%_B/%fh?ﬁ-@tb-‘rrférh(»?y'ﬁ(st-{g-'c}’éndp'éB@!pﬂ@f-ﬂﬁ&@%&)lﬁh%ﬁﬁf-y' }-pipe

razin-1-yl) 20 acetic acid, . T
3- (3-rso- but yl - 6- S ANIN-BUYPIYHREOE-YRrepiaq afid. ur ei do) - phenyl ] - acet yI } - pi pe
razin-1-yl nspr opi onias2g&-Mathyl-1-{2-[3-trifluoromethyl-4-(3-{3-cyclopentylpyrid-2-yl}-ureido)-pheny}-
3 s Dty O Rl SRRl isgiaol 231 ) ur e do) -phenyl [ -acet
4- (3-i so- but yl - 6- oxo-{4{-{2341$-(Foridera-rresvi-srefpl- MRy h3metvirmno)-fymaivebdd) - phenyl
]-acetyl} piperazinrzd-sWi)prépidryrdch, aci d; _ _
]3: (3 ;f} but yI - 6- ox o5 A+ { |32 TRIOX¥ S0 Rary RulSlo PRV Lt it o) 2 Uy A RN EnY
20 thiazol-5-yl}-propionic acid;
3-{2-{1-(2-{4-[3-(2-Fluoro-phenyl)-ureido]-phenyl}-acetylamino)-3-methyi-butyl]-
thiazol-5-yl}-propionic acid;
3-[2-(1-4{2-{4-(3-o-tolyl-ureido)-phenyl}-acetylamino}-3-methyl-butyl)-thiazol-5-yl]-
propionic acid;
25 3-{2-[1-(2{4-[3-(2-Dimethyl-phenyl)-ureido]-phenyi}-acetylamino)-3-methy!-butyl}-
thiazol-5-yl}-propionic acid,
3-{2-[1-(2{4-[3-(2-Chloro-6-methyl-phenyl)-ureido]-phenyl}-acetylamino)-3-methyi-
butyl}-thiazol-5-yl}-propionic acid;
3-{2-[1-(2-{4-[3-(2-Methoxy-phenyl)-ureido]-pheny!}-acetylamino)-3-methyi-butyl]-
30 thiazol-5-yl}-propionic acid,
3~{2-[1-(2-{4-[3-(Phenyl)-ureido}-phenyi}-acetylamino)-3-methyl-butyl]-thiazol-5-y(}-
propionic acid;
3-[2-(1-{2-[4-(3-0-tolyl-ureido)-phenyl]-acetylamino}-3-butenyl)-thiazol-5-yl]-propionic
acid,
35 3-{2-{1-(2{4-[3-(2-Methyl-phenyl)-ureido}-phenyl}-acetylamino)-3-methyl-butyl]-
thiazol-5-yl}-prop-2-enoic acid,



pi perazin-1-yl)-propionic acid;
3-(3-iso-butyl -6-o0xo0-4-{[3-cycl opentyl -4-(3-{3-nethyl pyrid-2-yl}-upgiMAY)2ah
enyl] 30 acetyl}-piperazm 1-yl)-propionic acid;
3-(3-iso0-butyl-6-0x0-4-([3-nethoxy-4-(3-{3-cyclopentyl pyrid-2-yl}-ureido)-p
henyl] acetyl anmp} - pi peraz~n-1-yl)-propionic acid;
3-(3-rso- bu}N/WQOG’%Vo- 4-{[3-trifl uoronet hyl - 4- (3-{3-cycl opent TPYEPH Y11 - u
rei do) phenyl]-acetyl}-piperazin-1-yl)-propionic acid. 35 z 3 MaY zoaz WO
001 00477 -36 Conpounds which include the m’ﬁaéty of partial Formula (1 3.0)
PCTI 1 B99100973 3-[ 2-(
1-{[4-(3-0-Tol yl -urei do)-phenyl]-acetyl}-pyrrolidin-2-yl)-thiazol-5-yl]-pro
pion is acid,
3-[ 2- (5- Met hyl - 1- { [ £ @3TE-¢ 63 (AVelPdphey ity PreryBersty e mpor 3+ BethiNyE- yI ) - t h
i azol -5-yl] 5 pr opisasiseyjachydroximino-propionic acid, o
f: { ﬁ~g §b|5: ?,'_ ;Tﬁ hBF;'r - s)si'-{gﬁflg((g-léﬁ-g-rﬁétwl-bHér%l)-‘?JPe).doﬁ’-BﬁéMI}Ja'cé%ﬁ%MJJ)}n-.&WuEtﬁ’xLéoﬁib-'}r}?' yl,
3-[2- (3- Met hyl - 1-grpRoizaqst 884 yi - ur ei do) - phenyl ] -acet yl }-pyrrol i din-2-yl)-th
i3a g| Eg- §| Bspr Oﬁi 0nEﬂQZ?ﬁiZi{%—[ﬂ-Q-MTthyl-pheny!)greido]-ﬁheny:}-]acetyIamin?)iS-methyl-blut_yl(]j-_ ooy
-(3,3-Dinethy| -1- -(3-0-1 -urei do) -phenyl]-acetyl}-pyrrolidin-2-y
)-thiazol-5-yl] p ﬁﬁ?l%ﬁ'ﬁé "a%‘r%%”%’yy‘ propichamice
3-[2-(4-Methyl -1-[(4-(3-0-tolyl-ureido)-phenyl]-acetyl}-pyrrolidin-2-yl)-th
g' - 2' yl}j pr %l{@&brﬁis wgféh ﬁlna'[clu?e tlhe more_tydof parti?]l Forrlnula (1 1.:3): I i di 2oyl ) -t
Z-( - Hydroxy-1-{ -—g Myt X-[J—(Lfg[o(?tlolyear-eigo)?prl%n)]ll]-aac%?wa)r/nir}o-}-gt}/t;lr Ol N2yl -
2
2
[

[
z
[
t
[
z
[
i azol - 5-yl 115 pr opitofiteMeyrd- )-oxazol-4-y}-
-[ 2- (4- Hydooxy- 4promoriydcdl- [ [ 4- (3-0-tol yl -urei do) - phenyl ] -acetyl }-pyrrotidi )
2-yi)thiazol -5-yl |- L4 Co AL Tt PPN ) L
T2 A {[ 4- (3- o- ¥0%4})?E:ﬂ?éetl [5e gﬁ%"]e-”}?('cpé??f Y e oL nepyl pgeiaminal opyl 1 - p
pi oni ¢ aci d; oxazol-4-yl}-butyric aciq,
[ 2- (4- Oxo- 1- {[ 4- ( 3-{p{3-méth}I-1p-g5-tethoyhemyd-blyrereidy)-ghepyiFdcelyiating}-Buty)-) - t hi az
[
I
[
[

5-yl]120 propioni q o

2- (4- Amo- 1-{ (Cﬁ{a%%%%b?gjlpg?fu-cﬁf”g'i do) - phenyl ] -acetyl }-pyrrolidin-2-yl)-thia

ol -5-yl'] pPkopi oni c 3d&{TMethyl-1-{2-[3-methyl-4-(3-{pyrid-2-yl}-ureido)-phenyl}-acetylamino}-butyl)-

- [ 2- (4- Met hyl amithigzdladyliprobidnieati@l Yl - ur ei do) - phenyl ] -acetyl }-pyrrolidin-2-y

) -t hiazol -5yl ] - propioni i,d, , .

)28 (et Pl ot oS R0 om x4 GrigmetnoayRigs 2 aiAol PIE08k y ) - pyr £ ol

i di n-2-yl )t hi azolacgtylghijnopbuiyl)-bit-dioxathiade-4-yl]-propionic acid; _ _

|2- f; 2- :c\/;st hxrflop _1;; ( é:[g.?.:getﬁﬁhquyﬁa@tﬁm)(zqélﬁm@wﬂpy@ac@plybr}efdawh@e,h]t.—sie%y%mﬂo}-- thi
-5-y i ani id; _— _

2-(3-{] &8( 3- o-PROIY9BROkT A B PropREREFY 2R et yI } - oxazol i di n-4-yl ) -t hi azol -5-y

propi oni c 30 aci @-12-(3-Methyl-1-{2-[3-fluoro-4-(3-{3-cyclopentylipyrid-2-y!}-ureido)-phenyl}-

3" - {[ 4- (13- 0- TolcylyrapHirfel- S -ipitaRet ey ae @ik 2' - 3", 4", 5" -tetrahydro-[2, 4" ]b

i azol yl -5-yl ) propionic acid,

)

Compounds which include the moiety of partial Formula (1.1.4):
25 3-[3-(3-Methyl-1{2-[4-(3-0-tolyl-ureido)-phenyl}-acetylamino}-butyl)-4,5-dihydro-
isoxazol-5-yl}-propionic acid,
3-[3-(3-Methyl-1-{2-[4-(3{2-flucrophenyl}-ureido)-phenyl}-acetylamino}-butyl)4,5-
dihydro-isoxazol-5-yl}-propionic acid;
2-[3-(3-Methyl-1-{2-[4-(3{2-cyclopentylphenyl}-ureido)-phenyl}-acetylamino}-butyl)-
30 4 5-dihydro-isoxazol-5-yl}-acetic acid;
4-[3-(3-Methyl-1{2-[4-(3{3-methylpyrid-2-yi}-ureido)-phenyl}-acetylamino}-butyl)-4,5-
dihydro-isoxazol-5-yl]-butyric acid,;
3-[3-(3-Methyl-1-{2-[4-(3-{3-cyclopentylpyrid-2-yl}-ureido}-phenyl}-acetylamino}-butyl)-
4,5-dihydro-isoxazol-5-yl}-propionic acid, and
35 3-[3-(3-Methyl-1-{2-[3-methoxy-4-(3-0-tolyl-ureido)-phenyl]-acetytamino}-butyl)-4.5-
dihydro-isoxazol-5-yl]-propionic acid
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4-(3-0-Tol yl -urei do) - phenyl ]-acetyl }-1, 2, .

t et rahydr o- pyndm 2-yl)-thiazol -5 yl]-propionic acid, 13 MAY 2002

1-{[4-(3-0-Tol yl -urei do) - phenyl ] -acetyl }-piperidin-2-yl)-thiazol -5-vyl
oni c acid, h

- [4WQ}°W;@0553I yl -urei do) - phenyl ] -acetyl }-1, 2, 3, 4-t et r alp@ivi®99/608Tpui nol
) thiazol -5-yi)-propionic acid,

n
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n-3-y
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r
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p

t

[4-(3-0-Tolyl -ureido)-phenyl ] -acetgd-}-azetidin-2-y!)-thiazol-5-ylJ

c acid,

[ 4-(3-0-Tol yl -urei do)-phenyl]-acetyl}-azetidin-2-yl)-oxazol-5-yl]-
acid; 3-[2-( 1-{[4-(3-0-Tolyl-ureido)-phenyl]-acety

i dm 2C)25In)30lm§§l$/ﬁkh bretid thie itosTipartiaCH dnuid ¢1 1.5)
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ni c acid,
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5y|]pr0pi0ni% |OIthI12432 thoxyphenyl)-ureido)-phenyl | -butyl)-4,5-
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azol -5-y1] pr‘IﬁIBId g3z H;II-PFQ@ hic aci
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4- Oxo- 1- {[AI’IYQ,I%(P)/F Pl 1|'IIIILﬁ°IéI do) - phenyl ] -acetyl }-pyrrol tdin-2-yl)-oxazo
] propionic ad3l3- Methyl 1-{2-[3-methoxy-4-(3-{pyrid-2-yl}-ureido)-phenyl]-acetylamino}-buty!)-

[ 2-(

-5-yl

I32 I]4 Amgp- 1- {I445&§yo‘?o bRbae-1Vf-BiogRhic BBENY! 1 - acetyl }-pyrrol i dm 2-yl) - oxazo
- r opl oni C Cl

Y Py o I3 oMty 8-(2- B oret-G- e R 2 P PE RS- y |
oxazol -5 30 vyl |bufytyopb-dihydro-pyrazki-1-yl)Duridscid; 2002

3-[3-(3-Methyl-1-{2-[3-methoxy-4-(3-{3-methylpyrid-2-yl}-ureido)-phenyl}-
acetylamino}-butyl)- 4,5-dihydro-pyrazol-1-yl]-propionic acid;
20 3-[3-(3-Methyl-1-{2-[3-cyclopentyl-4-(3-{3-methylpyrid-2-yl}-ureido)-phenyl]-
acetylamino}-butyl)- 4,5-dihydro-pyrazol-1-yl]-propionic acid;
3-[3-(3-Methyl-1-{2-[3-methoxy-4-(3-{3-cyclopentylpyrid-2-yl}-ureido)-phenyl}-
) acetylamino}-butyl)- 4,5-dihydro-pyrazol-1-yl}-propionic acid; and
3-[3-(3-Methyl-1-{2-[3-trifluoromethyl-4-(3{3-cyclopentylpyrid-2-yl}-ureido}-phenyl}-
25 acetylamino}-butyl)- 4,5-dihydro-pyrazol-1-yl}-propionic acid;
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Compounds which include the moiety of partial Formula (1.1.6):
3-[3-(3-Methyl-1-{2-[4-(3-0-tolyl-ureido)-phenyl]-acetylamino}-butyl)-isoxazol-5-yl]-
propionic acid;
30 3-[3-(3-Methyl-1-{2-[4-(3-{2-fluorophenyl}-ureido)-phenylj-acetylamino}-butyl)-
1soxazol-5-ylJ-propionic acid,;
2-[3-(3-Methyl-1-{2-[4-(3-{2-cyclopentylphenyl}-ureido)-phenyl}-acetylamino}-butyl)-
1soxazol-5-yl)-acetic acid;
4-[3-(3-Methyl-1-{2-{4-(3-{3-methylpyrid-2-y!}-ureido)-phenyll-acetylamino}-butyl)-
35 isoxazol-5-yl]-butyric acid;
3-[3-(3-Methyl-1-{2-[4-(3-{3-cyclopentylpyrid-2-yl}-ureido)-phenyll-acetylamino}-butyl)-
Isoxazol-5-yl]-propionic acid;
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4- (Et hyl -met hyl -am no) - 1-{[4- (3-0-tol yl -urei do)-phenyl]-ace&tysl’}‘l- Yﬁzro
i -yl )oxazol -5-yl J-prop~oni ¢ acid; 3-[2-(2-Methyl-1-{[4-(3-0+4tbo efﬂ
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3-[ 3- (4- Ox0- 1- { [ 4- ( 3-DEMethyii-2rldd3-ofabdHipidpl-eheay kacetlylgminp bipubdirryrazokA-yll-

i soxazol -5- yI]propmphncaamrd

S bave s oL (rade Wlnfl 1 RN IRl BRSPS ELIohe AL At
3-[3-(4-N@tﬁ§lan1nBWEZ%{Ulle@PGmFBP9I ur ei do) - phenyl ] - acetyl }- pyr r ohdi n- 2-yI
)- isoxazol 5- yI | - pr cpREaABMRtheET-{2-{4-(3-{pyrid-2-yi}-ureido)-phenyl}-acetylamino}-butyl)-pyrazol-1-yl)-
3-(3-(4-(Ethyl - P%kg g%ik) 1-{[4-(3-0-tolyl -urei do)-phenyl]-acetyl}-pyrro
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l'idin-2-yl)isoxazo ionrc acid;
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i soxazol 5-yl]-prop W@ﬁ?

" aci d;

35[ 3I S 1-{(4-(3-0-Tol y&- BdB-Med\@DPﬁHé{Mﬁoxm&-ﬁpyﬁd—bj'lbweiﬁmjiphe@#]-)abétylalhisﬁjxtam(b)!-
-5-y propkgnic a

3-[3-{2-([ 4- ? -Tﬁ{£%°l1 épﬁozmc g%yl] acety ﬁ% 4-t et rahydro-i soqurnol
i n-3-yl)20 rsoxazol 45[_39@ New b&dﬁ-rﬂeora-&(aﬁ -} oxgp)(n -Z(y }-ureido)-phenyl}-acetylamino}-

1-{[ 4- (3- o- Tol yl - up@yipieyraphranyiblityacsddy| } - azeti drn-2-yl)-i soxazol -5-yl]-prop

onre acid. The aboves des gl e qRANITE 2 FIRBRES L LBNERRION ™Y b

utilized in the for este es of
conpounds to mhlchawﬂkat@Mﬁ@UhﬂwaééédﬂPB@@nB@ﬁéng It rs also within the

scope of thespresent SFQ\(QJMethWCH {2CI31é§'dIddeﬁt?l-i-@q%emm?@@%%réldlb)-tph&lyf]-orm of
pharmaceutical |y ac(%@tab g tg %ﬁ h on1var|ous organi c an

i norgani ¢ aci ds an@ IAckbyty 888? A 8“WPPﬁ38 ‘'ocedures wel | known in the
art Such wel |l -known pharmaceutically acceptable salts include, but are not
limted to acetate, adipate, alginate, 30 aspartate, benzoate,

benzenesul fonate, besylate, bisulfate, butyrate, citrate, canphorate,

canphor sul fonat e, cycl opent anepr opi onat e, di gl uconate, dodecysulfate,
ethanesulfonate funarate glucoheptanoate gluconate glycerophosphate

o . o o, I T o o . .
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2-napht hal enesul fonate, nicotnate, nitrate, oxalate, oleate, panmatieMAy 2007
pecti nate, persulfate, 3-phenyl propionate, phosphonate, picrate, pivalate,
propi onate, salicylate, sodium phosphate, stearate, succmate, sulfate,

sul fosalicylate, tartrate, thiocyanate, thionmalate, tosylate, and
undecanoat ey dodiee salts of the conpounds of the present i nweTyiBo%00973
include, but are not limted to ammonium salts; alkali nmetal salts such as
sodi um and potassium al kaline earth netal .33alts such as cal ci um and
magnesi um salts with organic bases such as dicycl ohexyl am ne, megl um ne,
N- et hyl - D- gl ucam ne, tris-(hydroxynethyl)-nmethylam ne (tronmetham ne), and
salts with amno acids such as argnmine, lysine, efc. Conpounds of the

present invention 1Q. - mbmymtmrn Aethe 63-{%?&6&@@;)%@@} -BEiBY-BEQMPS May be
quaternized with such a hal i des, e.g., methyl, ethyl,

i so- propyl and te?thyﬁm"&fb‘éth'P B\F?Zg’égyl BPB‘PH"H%% .and i odi des: di(C, -C4) al kyl
sul fate, e.g , di meBH§H3-Methgt1Hg(3-tifabratneimy-k- (’.&{:Bl—dyelbmxtylp@ﬁij—b—yk}}ue)doabrhejwl]-
hal i des, e.g., and and stearyl chlorides,
brom des and i Odla&!@knﬁﬁgﬁ&?’l Fyr%%w&?mwr&?&%al i des, e.g., benzyl chloride
and phenet hyl brom de. Such salts pernmit 15 the preparation of both

wat er - sol ubl e gb@p&inds whichibkiedctheapoiends patial Fhenupr@asnt i nventi on. Anong t he
are mot Iimtod to Seaatemyaait Bt BRF Mt Bt b L RN R 458 !
hem succi nat e, hlmﬂmf@'d hydrochl oride, hydrobrom de i set hi onat e,

mandel ate) megl um ng.4-(B-MEtRHIA{2-p-@a-Blyl- PEES PReTyR abetylBrhMaltatyd-oxsRMR Y
phosphat e, Ors}t earate suI fate, sulfosalicylate, tartrate) 20 thiomalate,
tosylate, Hhd trdWHIMEHANe. Miltiple salts forns are included within the
scope of the presens-[4-(3idethyl-dr2-4hSr{@-methonrphenylidireido)-hanyhacetdamtindlibutyit | on
accept abl o sl 1o IR REYRRRMRIERORD 2 Ol U1 Bl o salt forme fncl nde. b

ot [ ted Lo bi t ar il ErRSn 4E L GBI PR b RUTR R A ARG Mt .

di sodi um and 25 grepidmyectcichl ori de.  The pharmaceutical conpositions of the
present inygention c | on ) .
i b1t or e compounde by ena 1z PG PmelR Ry aeRIRE IREh LBRDL )
accept abl e salt t¥egakd-hdyigacls above- descrl bed, toget her with a

phar maceutical |y acgep{zadtey-ade{3-@ethyia- (aecdlyld&nibﬁpminm![lactek}&nprﬁdmeﬂyl)iomoand
expect ed perfor (\q-acgtﬁ S h carriers which 30 are well-known in the
pertinent art. T =4 carver" as used herein includes acceptable

di luents, excipi ent 3-[at-Netbit! 2-Ehuorehida-el-ureramhenvdecevaning-tusdeprezdle
carriers that mayy anp%@cgcadn t he pharnmaceutical conpositions of this

Al i na, " al um num <PERRAR At PSP S ST P g SR 2

aI bum n, 35 phospeaok?-yllgiopioneacigor bi ¢ aci d; pot assi um sor bat e, partial
icevde m xtures o, :ﬁ@tm'étﬁgtue@mg@mm g-{m&wxy i GSy1- &GS Iph he lts or

ctrol ytes, r ol rogen MAY 2002 WO
OOI 00477 -41 pa%ﬁébgmegwthigﬁh%{"@“‘%aﬁa?é%"mﬁ]K dr ogen phosphate sodi um
chloride) 2nd zi nc 4-{-(33Vletoy Ha{dhorasd- (3r{&-methmg>mms2-w&ruttGMwaHenﬂhaoe;ylammo}-
pol yvi nyl py”Oh%‘Bf}ﬁatmEz%MPlh gﬁﬁ,ctgg@ed subst ances; sodi um

car boxynet hyl cel | ulose; 'Né @8' ycol , gol yacr | at es; Wwaxes;
pol yet hyl enepol yoxyprbfSyVemd de-Grmetiarfdrs melknprmddol-yreifo)phiayile
particul arly, thecetylmeo}-sutylpixtdapslent]prapdriaeeint s and vehi cl es used in the

phar maceuti cal conp 3l ers
selected fromthe grgid {)sﬁéggyr'lg'{% Eh “BESseng?ﬁrﬁ‘&mﬁyﬂgﬁﬁﬁqﬁﬁﬁ‘éﬁgm
aci di f yi ng3tnd aIal@atb’!@ﬂ"ﬁ}gblﬁ!db'ﬁ!@z‘d%d@wqpﬁ’"ﬁBF'§4 n a desired or predeternined

pH conprise aci di f ypng(zaaami3.{26- @etho@%@l{@-c@ﬂpdﬁy:ﬂln&my@luramiph@qucl d,
ng agents, e.g., edetol,

mal i c acid, and pro

pot assi um car bondf ngaTﬁ‘%%‘?%’s'é‘T'dﬁﬁﬁr’wg@' >?'°3e aCIsodl um bor at e, "sodi um
carbonate, and sodi &id-Bydetoptitde{3-mtyarenesthyps &@fcb’%lmegtﬂpéfqhﬁ yleereidplenhenylhe
pharmaceuti cal coppQ@iloRPutyIfimiRz82-AdhdpbRic@eicas an aerosol under
significant pressure, e.g., acceptable hal ogenated hydrocarbons; nitrogen;
or a volatfle hydr ocar bon such as but ane, propane, isobutane or m xtures
t hereof; antim crobial agents including antibacterial, antifungal and
anti pcot ozoal agents added whece the pharmaceutical 15 conposition is
topically applied, e.g., antimcrobial agents such as benzyl al cohol,

chl orobut anol , phenyl et hyl al cohol, phenylmercuric acetate, potassium
sorbate, and sorbrc acid, and antifungal agents such as benzoic acid,
butyI par aben et hyI par aben rret hyI par aben pr opyl paraben, and sodi um

o e o



etretinate, acitretin, and arotinoid, imunosuppressive agents for treating
inflammation, e.g , dapsone and sul fasal azine; mild antibacterial }agdhit X0l
e.g., resorcinol, salicylic acid, benzoyl peroxide, erythromnycin-benzoyl
peroxi de, erythromycin, clindanmycin, and mupirocin, antifungal agents e.g
, griseofulvin) azoles such as m conazol e, econazole, itraconazole

f1 uconazol e, Wari@/0pdf oconazol e, and al | yl am nes such as naftifi E@“E??éown
tefinafine, antiviral agents, e.g , acyclovir, fanticlovir, and

val acycl ovir, antihistam nes, e.g., di phenh%r am ne, terfenadi ne,

astem zol e, loratadine, cetirizme, acrivastine, and tenel astine, topical
anesthetics, e.g , benzocaine, |idocaine, dibucaine, and pranoxine

hydr ochl ori de t opi cal anal gesics net hyl salicyl ate, canphor,

nent hol , and re@Qi?RS’PﬂQﬂWh"thdiﬁ'%?élthedﬂ?'?%éfﬂairt@k’:cfrm”'aiwBgleventi ng infection,
e.g , benzal koni um ChaqpiMieny BN D-[q3-bdNI@reidaghpRehy|| dtdhadthiAs)- ba:fyd-ndneéziovalyu-ves

t hereof such as tocophlegol tocopherol acetate, retnoic acid and retinol.
Further exanpl es BPPEIT 3& erit S, excipient, adjuvants and vehicles used mthe
phar maceut i cal conpo¥i4t( Bolethybt- {2 {hd3-FrraeloeryPhany enteidohpinibpEetiammibety 5-

G Sper Si N SN0 SUSLa T AR e 15 nol ! gecnan. nowl donel and
silicon dioxide; emotil g?ﬂe@?l Q‘IZQV ﬁﬁgﬁ‘? %5'2?‘%54‘? ghe]”¥'?5 Q‘Esb“tyb TTIgRaPkEr i de

esters, acetyl at egzl] pnogtmrldes nmet hyl and other alkyl esters of C o
-C20 fatty acids, %th@ﬁﬂ?.ym% ﬂﬁeth&yﬁ&nd%-&r@&&ﬂph@hﬁ% ém;nb@&%{li n
and derivatives poI ric’al cohol esters 'such as polyethyle

(2D0- 600), pol yox%‘i‘%?%lkﬂlebug’dFB?'?an fatty acid esters, wax esters,
phosphol i pitts, and sz-[er(mwethyletmusmewyng(aagem-srews)ephehmaqerymnmd}-agtyl)-
oil-in-water 20 ew(%%;),gpﬁ]mg%cgcm ents, e.g , |aurocapram and pol yet hyl ene
gl ycol nononet hyl r,” hunectants, e.g , sorbitol, &cherln and

hyal uroni ¢ acid; oi rﬁ'[l‘réwelb‘a*s"eg -13-8uqjo-4-(Hreteidiuridarphesyi-peatyigmiasteutyl) yoigazol-

| anolin, and poI oxcau;rag,d penetratl on enhancers, e.g., di rret hyl i sosor bi de,

di et hyl - gl ycol - nono t o)

di met hyl sul f oxi de ( C()];EA E r%g}eﬂ\?e%h ?32'&1) '¥°C£ Ig"Hzegaﬂ n&'ﬂ?d@ﬁﬁg}lq%@uwl) _
benzet honi uf chl omiidtel-1-g- Mynloretsa@d*s of p 25 hydroxyben20| ¢ acid, hydantoin
derivatives, cetyl pyliadsMeigi COLIGRIHE-(F{IHRYhOGHHIETy1)-GHIRbIEHBAYacBYBRIHoHM
conmpounds such as ot assium bt(ynzoatg and t hi nerosal ; sequesterl ng agents
conprising cycl od o-1rRHE&%de g acetone, al cohol, anylene
hydrate, butyl al corse[kl (3-Methw-1e{2¥[3 ntemoxsoﬁs’ie{édn@h)ﬂpyné—ﬂwmreidre-maewu- gl ycerin,

hexyl ene gl ycol, Ty al cohol , methyl al cohol )
net hyl ene chl ori de %"qwb @* GREQL,M W&éﬁu&ﬁéé@m

c.ac
pol yet hyl e@ gl ycol ,36uf V’SB?Y/'&F@@'F@‘P@‘?Q% (?éﬁmtrgmr%‘y'}‘bﬁeﬁﬁbﬂ”@ﬁ@] gl ycol
propyl ene glycol ﬁhee,wmact}eutyls-mazmwl] bropiamiclagddir i f i ed water; stabilizers,
e.g., calci um sacch t t § L 1l ori de;
Caureth 4, 1. 3%@4“’?‘“%1%?&%*“&%% ysa*‘éx@%ﬁef@aﬁd 2y e
pol yet hyl ene gI yc@ﬂeWRﬁ'H H‘é@:ﬂ"’%}?hé)" Prepietf it to this invention, the

phar maceuti cal conpasi3-Memylrege- [b&sﬂUdsrorhblﬁyl#qBm-eiclo@erﬁﬁp)&td@r-)h}l-tmeimj&mé@{ql e

preparatio for & gqueous or ol eagi nous
suspensi on%hi S s%%sé en§| %U%%%&% Q%ﬁﬁé‘?rpédﬁaccor ding to techni ques known
in the art using suitable dlsperS|ng or wetting agents and suspendi ng

agents ;I'he st er@dnfbohﬁus%kﬁmcﬁde thé n%lé‘%bftpagil@?o@@w 0%77 -43 PCT/ 1 B99/ 00973
reparati on may als n abl e so S
ISlonlot oxi ¢ par eﬁt er a%1 @2@:@‘5%‘ 2‘5[?-&#-? {‘j’@it"egf’ Y)E’?lﬁe ion ﬂ%’ﬁg?e '°5§d'320' £

solution in 1, 3- bﬂl—mnsmlw)ac'%nnng t he accept abI e vehi cI es and sol vents that
may be enplgyed are @k amemfmngqa (ﬁ{zsfﬂbﬂébhé?@l}-@féﬁbob §r@n9pza€ety$mrhdm@i5u of bde
solution In addition, steri fixed oils are conventionally enployed 5 as
a sol vent or susp%ﬁ?ﬂlaﬁﬂ'f’d@dﬁﬂﬂ”mr—a&\d this purpose, any bland fixed oil may
be errpl oyed i ncl udi rg34§-ethelt 1-2- [m(m@-cydopemtylpgEwt}enéndté&herﬁ@lt&gtylammd}sbunet)uch

as oleic acid and1 bésoxgglgzcaeg ng eq%é,gatl ves are useful in the prepar at| on
of injectables, 0 natura k&dar maceuti cal | yacceptable oils, suc

olive oil or cast or ‘oiBt(3-Methyle ﬁ(%r(}’ﬂetf'W'P'er&}T%Wéf‘Wﬂ“&F‘eﬂaW‘é‘P}stIUB’HS
These oil sl utiong 4ija5.g@ps.wq;bmyr&aasmy al so contain a | ong-chain al cohol

di luent or 10 di sper u coh

phar maceut i cal corrposzllaqirs'gﬂﬁéy" —{2?[EI S it ggén{&yg)dngbm}beldg?g ﬁ)a%fdf-[nl s gd in
any oral |y accept ABleoxddazeeyli-pioponingddidi ng, but not |im ted to, capsul es,

t abl ets, agueous suspensions or solutions. In the case of tablets for oral
use, carriers which are cormmonly used include | actose and corn starch.
Lubricating agents, such as magnesium stearate, are 1 b also typically
added For oral adm n| stratl on |n a capsul e form useful d| I uents |ncI ude

ey o o, o o o o o o



isotonic, pH adjusted sterile saline, either with our wthout a
preservative such as benzyl al konium chloride. Alternatively, for fﬁ:}“{v
uses) the pharnmaceutical conpositions may be formulated in an oin such
as petrol atum The pharmaceutrcal conpositions of this invention may also be
adm ni stered by nasal 10 aerosol or inhalation through the use of a

nebul i zer, g dglowep@wder inhaler or a netered dose inhal er. SuyghriB99/00973
conpositions are prepared according to techniques well-known in the art of
phar maceutical fornulation and may be prepajzed as solutions in saline,

enpl oyi ng benzyl al cohol or other suitable preservatives, absorption
pronoters to enhance bioavail ability, hydrofluorocarbons, and/or other
conventional solubilizing or dispersing agents. 15 The anmount of actwe
i_ngredient that may she methtnngﬁtmfuntmotyh@ 3C@fory| BreidBRAHRN1BAR tylafhirfd- QGW.@ 58
singl e dosage formw | endi ng upon the host treated, and

particul ar node otzéﬂfﬁdtﬁzglfs?lﬂ]fﬁrgwqmtacg’houI d be understood, however, that a
speci fic dosage and treatnent regi nen for any particul ar pati ent will

e P on 2 bhb6lrte ik AGLAL Re moldf il eLBR AL YH! Y OF the, Specilic

conmpound enployed ener sex, diet, 20
trine of adhinist raﬁtl‘b@ pthyld-(&f4- @%bt%'t‘ifé' »-rRiegl- %@W@mmt be¥i)-1Hni @ 4-tFiazol-1-
judgnent of the tyngadpdong delaysi ci an and the severi ty of the partl cul ar

di sease being treat twe |n redien V% so. d pon
the therapeutic or g? Sﬂatet“ﬁﬁw f"eﬁ'of(y %e'fj% h F@h“%ﬁ'@’“)“‘fﬁ”g’pwyent
is co-adm ni steretﬁq'-h@ZQIdSIzﬂgJeOpmGadldse rate of t he conpounds of this
invention effectivesfofs. maﬁweqt 440@{pytia-2LyRirBid)LoREny (S4B RAMS - By IRTH-A @duci ng
cell adheS| on and consgqp (ﬁﬂssom at'ed pat hogeni c processes
subsequent 'Y nmedi 328" By r%%"ctm depend on a variety of factors, such
as the nature of the-4- (rSHMéah)tlof{Z-[ttt- ﬁdBmeﬂexmynd -brgl}petidoppbenyl- h@t)gamho}diutyt)he
treatment, the an{§4gjazg,hey,]qg,bh ﬁ@y to be treated, the specific

pharnaceutlcal conposi tion use t he observatlons and concl usi ons of
the treating physi cPih(d-Mamidd2- @X@?fﬁ!“é'(:”\ﬁ’ﬁ@)“é"?‘?@ PABYAFECY iBPReI RN Y-,

e.g., a tablet or z;atn@zdl-e-yl]auettabnbe dosage | evels of the conpounds of

Formul a (1 0) wl ty

wei ght per gay, pr e% e‘p§b’\%ﬂ§Fl bet 3§ﬁ8§bo§t&§'ygur§ﬂag) &%Rgfo Cl"&'ag‘ f@%k'mg*qgééd“y
wei ght per day, riaze- bvlleacet ably between about 10 0 pg and about 1.0 nyl kg
of body wei ght per dxw,s NAGIRY QS {3- rﬁétﬁcﬁ@ma(bl{yynbetmaﬂad@kmutyu%@e@amgao)amyl)about
0.5 ngl kg of bodtqlg\é\:%? ge‘r 35 d%%\fw the active ingredient. 3 MAY
2002 WO 00/ 00477 0\6] ere the dosage formrs top| cally

admi ni stered to thed-@iddih14E-ugiecis(3-{8-meghoxydyyid-@evirveeidsh-pherphackiyiahingal er
or nebulizeg, suig,ghle-dosaaeol w%gr,@;cd he conpounds of Formula (1.0 0)

will be between abo day,
preferably between g‘ﬁ)“ %t'&?jh@gg ‘?} '%‘PQE)H% 'W%chgg'b (@)e‘?rljﬁﬁ{ per day,
more preferably bmetWelemoBbl&b)a‘LH-124@rlq@gl-‘aﬂﬁpratb@mam 1 ng/ kg of body wei ght
per day, and nost pé‘f—‘ié%rl\ﬁélw 1083 V@y@lapé?laﬂw-t@%-metﬂylgyrﬁ%lﬁpgw)- pHeMB- Mol kg of

boéiy wei ght per day of the activ 1 Nng representati've body
neignte of 10 kg SHMSTIOR R T EALIAPG T HORRTER e 1 ange of dai Iy

topi cal dogmges whi Biu-3iNdtbyl-h€2-[Bsreeth@ag-4d@43-cydipentalpyride -ylsureitigldhenydlos age

| evel s of the co bet ween about 1.0 - 10.0

pg and 10.0 - 8H|Qﬂﬁwigﬂut)ﬁ)01'é—w5§tr(a%oto‘r g%prgée'%'\%gﬁd about 5.0 - 50.0 and 5.0

POs070 mer da . oI lpromai - rao BRI VRO -

100.0 ug and 1.0 acetélcﬁm&o}l@:tgp)em day-triaaich-yipebpipres 4ed.abl y bet ween about 20.0
"200.0 Pg and about 0.5 - 5.0 ng per day of the active ingredient

corrprl sing a compound of Formula (1.0.0) These ranges of dosage anmounts

represent 8ot aCoupangewbigbineivde tog mpiRl oheartia) Eoimua @di '@ht per day for a given

patient The nunber @fa- tatmaﬁquz [4d(@§b-t&l§ﬁ| Uréad)-pheflfsRety emmdbunjisiren ed aui | |

depend upon such har 1q ogi cal and pharmacoki netic factors as t he

hal f-1ife of the GanvEAy &cg%f’éﬁae?f?t which reflects its rate of catabolism

and cl earance, as wét[4 Bdﬂetmhé-{2ﬂ4|°(i3ﬁ%rmem¢dypbpm)il}rmeid@’rpberd'l]ﬁbemaralne}*btmtl)h‘e't

body fluid |evels, ﬁgﬁeqt,iago,acyﬁ]tpycfep,dnfg%,@dl ent attained in the patient which
are reqwred for therapeuti ous other factors nust also be

consi dered3fn deci dPiify WﬁW'fﬁ%“n@ftB‘é‘F'%f“ -UsgjdRyerbiey I Asety @aNPolbHy )y i1 dnstint
of active ingreditetrdzolpeyl]-mosaiodtiacch wi || be admi ni stered. Not the |east

i nportant of such other factors is the individual respsonse of the patient
being treated. Thus, for exanple, where the active ingredient is used to

treat or prevent asthma, and is administered topically wa aerosol

i nhalation into the lungs, fromone to four doses consisting of acuations
of a d| spen5| ng deV| ce, i.e., "puffs of an inhaler, wll be adm nistered

~ - o o S D Y S I T NN oy I AN o~ Y



-46 PCT/1B99100973 with the conpounds of Formula (1.0.0) are

anti-inflanmmat ory conpounds such as theophylline, sulfasal azine ang

am nosahcyl at es; 1 munosuppressants such as cycl osporin, Fl<- 506, 1 AMAY 2002
rapamyci n; ant ~met abol ~tes such as cycl ophospham de and net hotrexate; and

i mmunonodui ators such as the interferons. 5 Still further enbodi nents_of

t he present wano®id7on relate to a nethod of treating or preve‘?ﬁ?"&dwg(ﬁn

i nfl ammat ory, autoi mmune or respiratory disease by inhibiting cell adhesion
and consequent or associ ated pathogenic proé&sses subsequently nediated by
VLA-4. As already nentioned,. VLA-4-associated cell adhesion plays a
central role in a variety of inflammatory, inmune and autoi nmune di seases.
Thus, inhibition of cell adhesion by the 10 conmpounds of this invention nmay
be utilized i n net hdd¢-@Methybhi2-IAd3 -t mpiPeverid-y-yredamhanthecdyisminelvirie and
aut oi mmune di seas@s-1 2P etamadyibigridageases to be treated with the nethods

of this invention are select froma rehritis,. DSOLLasis

transpl antation rej e’-élf“[(g'ﬁ&%ﬂ{%’fé]”ée“yi‘%‘%&'@? reg{oﬁiﬁ%etngléa%gﬁrawnﬁ*'?UM'or y
bowel disease. The2abolekadesgll-adpedaciet hods of treatnent of the present

i nvention y enpl oy H,he. " ] ~0f, 15Ol ; d _onm of
nonot her ap;,g but sa%édﬁggtw%gégpq{n%@%gﬁggjge tﬁgedgwijﬁ p’f‘ %né’ﬁl? %}yn%ng?é}ﬁugrli ﬁ)'gl e

t herapy m whi ch ohé3drtelerol’¥$aPGunds of Fornula (1.0.0) are coadninistered
in conbiination w tg-[@-(BmMeyl- B{et [B-matidx@ANS{ pyriy-2-yi}umaidoppredyl iy agino)-butyl)-

i munosti mul ati ng,,or, J essi ent. The terns "coadm ni stered" or
"coadm ni strati on“Q'és?" USeQ'g%&Ie'ﬁ&pgﬁbglroé'%iarg{tg'ended to nean therapeutic

utilization of one drlé4rgMetyd!-BdaieeraddSGFrmeBpninyZ-4-1t-wedy)-rhenydarsyarainelon
wi th one onrgnore ggddi-1Hand s-tcherorpopbitgnoagent s, including but not limted

to) adm nistration qf,, t onpinati on of e i i tsin a

singl e dosage form gir'mi(a'%y[]?{gﬂg'mcfo oég'é'(#'géfﬁﬁgtgﬁé%lp %'syg%harég'pr?%glpsane or

di fferent routes afetdatwiolitstyldtiionhs 4detiagoiuflitirgriadiccRgidage forns bei ng

admi ni stered at SUbs.’st-@m’,-'lv%wyw-E.’Zt[@-cﬁ]éﬂén%M@-{h-nﬂ-ﬁhﬁyri@i—ftl?@r@i@&&h&h)ﬂﬁ_S 25
re

Subsequent to synthesis qf any, of abgve-recited preferred species of
the present i nven?‘ieé'rLF’FiP‘%é’i’ff}")ﬂﬁh1 ' éi%éﬁ dIAPGRG i t hi n t he scope of
t he presentisi nvent i @GA4-(8vethyl-b{2dinedtioxpd{3-{8-¢yiclopentydrdydd-2-pifrutedox-dneniit A- 4

specificities of %hgﬁnﬁiﬁwwq5,_1@3(4@,39%1%[9,%@&3@g one or nore of the

nunerous in vifro a vivo assays whi ch ‘have been descri bed heretof ore
in the technical |it3elr‘d?WP&‘Ybbﬂzr[?-r‘%]H?mF‘St“Y'rﬁé(e’é?fyﬁ?—‘t?re" &Véﬁﬁryﬁj“f%cgﬁﬁh%‘wﬁ‘t he
now very 30 wel | s&stadrhihgibatyl)asisied;3 Adtianald-ydrpdopiamibedc8. concer n nmeasur ement
of VIA-4 activity by determning the concentration of a test candidate
inhibitor required to bl ock the binding of VLA-4-expressing cells to

fi bronecti B0 orComBOUNdsyEBANGH{dg thednoiety O agrtie!l EImEd (b -¢otiter well's are
coated wi th either f3-@riggBafii2fox-6qRat@iondigrdded-phshyl-achipieceih, 1-QPrdpigpept | de
or sol uble VCAM 1 %ce the wells are coated, varying concentrations of the
test conpound ar e?Yhen 35 added together with appropriately |abelled,

VLA- 4- expr essi ng cel3-@:1seabute2rie#didHF-{2-maboxyeBenydurasiolphenyiareib-riaergenf i r st )
and al |l owed to ing binWkéif) the coated wells prior to the 2 3 MAY 2002

- / iti, f t | i [
WD) oved o oot & H ket e @S nP Ryt bl SV sbRenial ©

i ncubation, the webpenaeedenpti ed and washed I nhibition of binding is
measured by quanti t afi30g-bitE-2ldxHALRYEEANABtHEky Py RID- PRGN ThEny) AbdEh-figeradie
plate for each of the various concentrations of test conpound, as well as
for controls cont &YWPHYH&F'%est conpound 5 However, the assay | ust

descri bed is | ess przfeass-ady2hmo4di3hrestnydd g3pdolyrmrdidoppredyiFacety fremelsah-dwlt n
determ ni nggt he V!;éﬁn?aé\ﬁ'ti vity of the compounds of Fornula (1 0.0).

VLA- 4- expressing cells that may be utilized in this assay include Ranps )
celI's, Jurkat cell s,3- @370yt txartelScpiost-(3zpstolykirpidyheny hareWernemzty YD) bl ood
| ynphocyt es {PBL) propidaic@ell] s used in this assay may be fluorescently or

radi oactively | abel |l gd.. | r.ge S$9655:+Hbha. A4 nhi Aj b .
specificity of test % ﬁﬁ%aﬁg&&ggg{%@et?%ﬁ&%ﬁ@?:d% ] é’yé“’g%? uéﬁ‘gp%éf&y?} {pérgarz l|nns,
i.e., (32 and (33]-ybpramdnic ags. ot her p, integrins, such as VLA-5, VLA-6 and
ad~, may besper f or med(3l8&6RyIBSHAMS[IMYrdIL 3B Mdtikydyad-2-HpurRdbEmietyl-acetyl)-

i nhibition and direct bi nii ng, ass(gys descri bed above, substituting the
appropri ate int egPPRAERPAORMNG3YE] | and corresponding |igand For exanpl e,
pol ynor phonucl ear cells {PM\s) express p2 15 integnns on their surface and
bind to /CAM while p3 integrins are involved in platelet aggregation and
inhibition may be neasured in a standard pl atel et aggregation assay. Vi_A-5
bi nds specifically to Arg-A y-Asp sequences) while VIh-6 binds to | am nin.
Further, a4{37 is a recently discovered honol ogue of VLA-4, which also

R AR 1 /7~~AR A A o . o o v



10 subcut aneous, intravenous, rntranuscuiar, intra-articular,
intra-synovial, intrasternal, intrathecal, intrahepatic, int raI esi piafAYaliel
intracranial injection or infusion techniques The corrpounds of Formul a
(1.0.0) may be prepared in accordance with well-known procedures for
carrying out the synthesis of organic conpounds which are non-pepti dyl ‘or
sem - pept i dwlo goosmat ure. A nunber of different procedures ar BCEABRAY0ABe
which are fully 15 disclosed in the technical literature and with which the
skilled artisan will be famliar. The descrispti on which follows of several
such synthesis schenes is nerely representative and not intended to be in
any way limting. A nunber abbreviations are used in said description in
order to conserve space. Although these abbreviations are also well known
to the artisan, 20 25swme:ptyazexcse{{swthokmmsd{pam@w;pyrbceizpr\‘/wrfem)-maayr]'-éqety@nd

conveni ence: BOP nazolonidry Laxy-tris(di met hyl am no) EDCI
1- (3-di met hyl am n@ ér.%z(M ?1; o m h@nr um hexaf | uor ophosphat e

et hyl carbodi i m de hyd ﬁ@rhuuﬁ? a@*bﬁ@sffvcmperrtﬁy*r (@rhHe r'r»rrrj 2wl ureidrambenyHoBT
1- hydr oxybenzot nagdakyq p@bE&ndLyﬂ)W@chm hyl am ne THF | etrahydrof uran DVF

Di net hyl f d t f t ds, of
Formul & (1.5.0) havé seep feBirbEimeensf Bty Pueki e g P °
formul as (I Vb) tmoetygmlr(ol D‘Q?FHZ"’FHIM weponbasiic of t hese conponents |s t hat of
Formula (lVc), r. 3 Sy ﬁ&%@{[ﬁfnﬁ@&rorﬂﬂﬁy’ul f@té%’lj:penmp?nd( ng b0 R

schemati c synt hesi s g%ﬁ rates a generallzed preparation process
for the corrpoundsphﬁf‘y']r—?? iPRE2EN-1AHjorionic £%9. 20): Synt hesis Scheme | - Step

A CHZC12 Ar - NCO + NH2- Ar- CHzCOzH ---~- ArNHC( O NH- Ar - CHZCOZH Et 3N (2 1. 2)
(2.9.0) (2 1 rP}l:(l:Q hgocyanate mwhich "Ar"
has t he sa1rr0é dgf)a:‘ﬁgm%& @Fu%rﬂ&u&éazhé‘ﬁwbé% a o[l“%ra{illpiorﬁ la (1.0 O& regar di ng
the aryl, heteroaryP{3RaPHE&POAM-(Pro- I‘éF'F’@s"h%'UB@FW'hQ'%aW t-#)-propignig R
Isocyanate startigeg; materials for maki ng conponent A as 2 3 MAY 2002 WO

00/ 00477 -49 PCTII B 7 I
through ( 1.4.20) agzé QQ% ;é%{.@ﬁgdﬁq] %f"g)%@h% e'J:?P%@??f&ﬁ&Pe&&ﬂ'cal
Conpany, M | wauke®; PI’WO"B}EPEGB as follows phenyl isocyanate(1l.4 1),
(1. 4.2)2- g hoxypheny3.isb-buth-eddxoSngay rR=yQlréido) aEEl rdkin3)-yl)-
(1.4.5), 2-1l uorophen§ g%ﬁ 12) (1.4 @;{)g)t (1}I}QJ. )JPSQW' Rl g
i socyanate(1. 4. 2 ophenyl (1.4.13); (1.4 14)4-iso-propyl phenyl
(1.4.15)i socyanat ei S&ya-hatvleﬁ mﬂmaarmrr@wm—brl} trhigo)athemd-gobtgihpiperazin-
i socyanates can sBhc bQd: prepare the corresponding corrpounds of Forrrul a
(1.0.0) where the t con n yridyl 5 grou
above- descri bed i sogg'%’r%) Bgty'%é ﬁﬁwif(g R e (i D q‘?é’[) %‘ieyﬁ‘rpiﬂefazﬁ ¥h)-
het er ocycl 3d - acetdceticaeidd havi ng an am ne group at the 4-position. The
addition of am nes H3b L | des
substituted ureas |?1%a,3§a€tryl | e rrg“fr{rrdefrﬁ,oFZD Afogctr o)pﬁér% e&gg@éﬁ%e&cqugy
sol vent such as rRERARPICARE: chl oride with tr| ethylamine at 10 slightly

el evat ed t enper at ure~$3 ,saibayrreemt«ra{mmeta@ugl-4t-(e-{p,rnd~dryqerenda>epmyrpédew pierdzite A
coﬁponents |IIustr %p'%?a‘?:%”'al Formulas (1.4.1 ) - (1.4.20) is
4- am nophenyl acetr c” commercially available fromthe above-nenti oned
Al dri dge Gfeni cal %ﬁ%ﬁMUW'%Od‘r{@ﬂ?@tﬂ@t{é@Wwy'(dZZ-Y'}-Q')EIdp)rFé]Qa)rlleﬁfeHB- in
t he above-i ndi cat@ér;rzmarc)tu.mr.saa@rre which forns the reactant eventually

eacted with no roabt SRRy PR iR Rt e e e

partial Formul as pqurazin@)ylrprqmonpa];m) For exanple, the B conponent reactant

nmay be that of parte@d-,sgeu@nd &0%3? gem%énglugsrsaﬁ&@wﬁ& @Wéhfénd%%ﬂ?r\%l?

(11lo-a): OHN-~0O CH3 Conmponent reactants of the

type il ustt at ed aFFESPREFA™( ﬂf@-”?ﬁ" ﬁ‘él?‘ be prepared in accordance wth
procedur es wel | - knod#B-iserbttjis-axectHiB-pethoxy+4t(@+{ atysopertipyrith@-yh-@reidoppbengl-t For
exanpl e, see Bhat 5&?:5‘2#{1 G : Tetrahedron Lett |, 1997
38(21 ). 3679- 368at206tyand oAy Ppropidhie boi m, 1998

489-502. The reacti o#" '6%‘?%%éﬁ@ﬁé[%@%myl’ﬁ(%PYﬁ'%@”W'éH@t%Wr”’@!H@ t he
conponent B 25 f ghanwgcst@pmpaadin-tvyl)-brobienit edagni zed by the artisan as one

i nvol vi ng 5he acylation of an amne by a carboxylic acid which can be made
to proceed ~n good yield at roomtenperature or



2 3 MAY 2002 WD 00/ 00477 PCT/1B99/00973 -50 5 slightly above by the use of
coupling agents such as 1-(3-d~net hyl am~nopropyl ) - 3et hyl car bodum c}e‘,) MAY 2002
hydrochl ori de (EDCI) and 1-hydroxybenzotriazol e (HOST);

di cycl ohexyl carbodrim de (DCCl); N, N -carbonyldiimdazole, POC13; Tid 4,
S02CI F, Ti(0OBu)4; P214; Bu3N, benzotnazol-1-yl diethyl phosphate;

N, N, N , N -t eWMOMEPHY| (succi ni mi do) uroni um tetrafl uoroborat e, a\’Ea’lB?W%?am y
di -rso-propyl et hyl am ne (DI EA) and benzotri azol - 1-yl oxyt ns(di met hyl am no)
phosphonwm hexaf | uor ophosphate (BOP) This r@fction may be illustrated mthe
foll ow ng schemati c synthesis di agram whi ch provides a generalized
preparation process for the conmpounds of Formulas (1.0.0): Synthesis Schene
| - Step B 10 ArNHC(O) NH Ar- CH2COZH + HN R~ BOP, DMF, DIEA (2. 7.2) R ~ ~/
~ R z R3 O (2. 1Cgyraunds whch erludenfpropepiidt RtiabFoaue RO ~ R (2. 9.4) R20 R3 -

of the (G,-GH) al kyl “Hela G THEvREbIprRih CRDLEr e ST en R Fbup 10

prevent reaction ckidt he carboxylic acid group with the secondary an ne
group formng part of the piperazinyl noiety of other reactants (2.9.3)
present in the react Poh(Sriietin:i-d4-(Sraohd-uigsiolr-plre nadrasehe-Ryrrolidint 2y bisgeHdsdt | on
of reactantsg (2. 9.pdpidtthclg2- 9. 3) to provide internediate (2.1.4), which is
a conmpound of Formula (1.0.0) where Ris defined as Q(C,-C6) alkyl. To
prepare the final proeques-Dmerpririd-@-otalylQr@do)iphetyiacétol-pyralidit-De)acizd,-5-ap
addi tional step i%er‘?o%Hiarcﬁd’ as is shown in the foll ow ng reacti on schene:
Synthesis Schene I' - Step C R~ O ArNHC(O) NH Ar- CH2C(O) -- N~ NaOH, BuCOH R
(2.9.4) Rs- RO 3 /'3h. A _ < P B =Rg~0 3
23 MAY 2002 WO 001 00 7‘?“‘%‘fﬁ BLAEES s %@cg%ﬁ%@@lﬁy%&@ﬁ%s%
saponi fication isPEYPEFGut in an al cohol sol vent, preferably tertbutanol

f as the Syucous merar Rey AR b B ARt ER R R b e B

out at room tenpePEPINE aCThe above- descri bed synthesis is broadly
applicable to the con‘i)ounds of Formula 5 él.0.0i). In order to nmake said
synthesi s even nore tle@Metvhbig(§-etoyspreghkrhsaysarelymy Heding-Wehemkoyla,

St eps A through Cpwiptdnicraetier ence to a particul ar conpound of the present

i nvention: Synthesis Schenre | - a ~3 HZN~0 ~~0~/~~H~~~CH (2.2.2
(2.2.9 3-[2-(4-Hydroxy-1-{[4-(3-0-tolyl-ureido)-phenyl]-acetyl}-pyrrolidin-2-y!)-thiazol-5-yl}-
15 propionic acd;

3-[2-(4-Hydroxy-4-methy|-1-{[4-(3-o-tolyl-ureido)-phenyl]-acetyl}-pyrrolidin-2-yi)-
thiazol-5-yl}-propionic acid,

3-[2-(1-{[4-(3-0-Tolyl-ureido)-phenyl]-acetyl}-azepan-2-yl)-thiazol-5-yl}-propionic acid;

3-[2-(4-Oxo-1-{[4-(3-0-tolyl-ureido)-phenyl}-acetyl}-pyrrolidin-2-yl)-thiazol-5-yl}-
20 propionic acid;

3-[2-(4-Amino-1-{[4-(3-o-tolyl-ureido)-phenyl}-acetyl}-pyrrolidin-2-yl)-thiazol-5-yi]-
proptlonic acid,

3-[2-(4-Methylamino-1-{[4-(3-o-tolyl-ureido)-phenyl]-acetyl}-pyrrolidin-2-yl)-thiazol-5-
yl]-propionic acid;
25 3-[2-(4-(Ethyl-methyl-amino)-1-{[4-(3-o-tolyl-ureido)-phenyl]-acetyl}-pyrrolidin-2-yl)-
thiazol-5-yl]-propionic acid;
3-[2-(2-Methyl-1-{[4-(3-0-tolyl-urerdo)-phenylj-acetyl}-pyrrolidin-2-y)-thiazol-5-yi]-

proptonic acid;

3-[2-(3-{[4-(3-0-Tolyl-ureido)-phenyl]-acetyl}-oxazolidin-4-yi}-thiazol-5-y(j-propionic
30 acid,

3-(3'-{[4-(3-0-Tolyl-ureido)-phenyl]-acetyl}-2',3' 4", 5'-tetrahydro-[2,4']bithiazolyl-5-yl)-
propionic acid,



CH3 NCO (2.2.0) CH3 H~~N ~ OCH3 OO ~~~N J~OCH3 (2.2.4) ~O HC 'CH3 3 CH
OCH3 OO 1~~N 1~0H 10 (2.2.5) ' "O/ _CH3 H3C OCH3 2.3J Conpounds of
Formula (1.0 0) in which the B conponent is a noiety of partial For]ﬂnl\“ﬁ\‘{(2(102
1 4), r a, an isoxazolyl group) nmay be prepared by a nethod m which the
final two steps are simlar to the final two steps, Steps B and C, of the
met hod i | | ustwoadomda’n Synt hetic Scheme | Preparation of the aR6T4B%¥MEBant
whi ch produces conponent B of partial Formula 2 3 MAY 2002 WD 00/ 00477
PCT/ 1B99/ 00973 -52 (1 4.4) is illustrated g&ferally for the conpounds of
Formula (1 0 0) in the followng Synthesis Schene Il - Step A" Synthesis
Schene Il - Step A50 NHRZOH HCl | , ONNOHI / O3 H NaOAc, MeH ~ ~H
(2.1.6) ORR R(2.1. 7) OR2 RIn Step A of this synthesis) the starting
material is a 1-for rryBHZd‘eﬂ‘i {Pat-Tahd-usidoppreayibageityd- 11203 &eethidroipyrgtine2-pi-titagolts- ng
group R and havi n%_ig fesiqred R2 and R3 substituents, of the formula

ROC( =0) NHC( Rz) ( R3) CH( = ThIS al dehyde starting materlal is reacted with

hydr oxyl ami ne hydr oc mL[gumue 3a0Trbiys-Qrbidd1hrREAL 8del ) fibedidin Lyl akib £1-6 9 ¥RBlonis W6,
as water and nethanol to prepare the correspondi ng oxinme in accordance with

a wel | - known pr ocedurd2{§e(3vw- Tug/l{:@rdbpmhyl}aatcétyu}rms anatradldroasoqiinatine3gf)- wat er

in which an @pti is mai ntained. Synthesis Schenme Il - Step
B 15 20 N~C]—Ig0 an?llmagﬁsfmpﬁ{;%@%ﬁ %I’I te ~HO Rz R~Ow IO CHzCl 2, TEA (2.1.7J

-0 0~ N O O-CHB 3V 3o -fu-B2-foRu-drefid)- Jﬁéﬁylpa@e% -z By Q-E‘l)’—lh@m@}tl]tﬁf&aaomc acid,

intermediate (2.1.7) is converted to the desired
3-[2-(1-{{4-(3-0-Tolyl-ureido)-phenyl]-acetyl}-azetidin-2-yl}-oxazol-5-yl)-propionic acid;

3-[2-(1-{[4-(3-0-Tolyl-ureido)-phenyl]-acetyl}-pyrrolidin-2-yl)-oxazol-5-yl}-propionic
acid;

10 3-[2-(1-{[4-(3-0-Tolyl-ureido)-phenyl}-acetyl}-azepan-2-yl)-oxazol-5-yl}-propionic acid;
3-[2-(5-Methyl-1-{[4-(3-0-tolyl-ureido)-phenyl}-acetyl}-pyrrolidin-2-yl)-oxazol-5-yl}-
propionic actd;

3-[2-(5,5-Dimethyl-1-{[4-(3-0-tolyl-ureido)-phenyl]-acetyl}-pyrrolidin-2-yi)-oxazol-5-yi]-
propionic acid;

15 3-[2-(3-Methyl-1-{{4-(3-0-tolyl-ureido)-phenyl]-acetyl}-pyrrolidin-2-yl)-oxazol-5-yl)-
propionic acid;
3-[2-(3,3-Dimethyl-1-{[4-(3-0-tolyl-ureido)-phenyl]-acetyl}-pyrrolidin-2-yl}-oxazol-5-yi]-
propionic acid,
3-[2-(4-Methyl-1-{[4-(3-0-tolyl-urerdo)-phenyi]-acetyl}-pyrrolidin-2-yi)oxazol-5-yl}-
20 propionic acid,
3-[2-(4-Hydroxy-1-{[4~(3-0-tolyl-ureido)-phenyl}-acetyl}-pyrrolidin-2-yl)-oxazol-5-yl}-
propionic acid;
3-[2-(4-Hydroxy-4-methyl-1-{{4-(3-o-tolyl-ureido)-phenyl]-acety!}-pyrrolidin-2-y!)-
oxazol-5-yl}-propionic acid;
25 3-[2-(4-Oxo-1-{[4-(3-0-tolyl-ureido)-phenyl]-acetyl}-pyrrolidin-2-yi)-oxazol-5-yl}-
propionic acid;
3-[2-(4-Amino-1-{[4-(3-o-tolyl-ureido)-phenyi]-acetyl}-pyrrolidin-2-yl)-oxazol-5-yl}-
propionc acid,
3-[2-(4-Methylamino-1-{[4-(3-o-tolyl-ureido)-phenyl}-acetyl}-pyrrolidin-2-yl)-oxazol-5-
30 yl}-propionic acid;



i soxazol yl -cont ai ning B conponent of partial Fornula (llle), internediate

(2.1.8), by oxidizing (2.1.7) to its corresponding nitrite N-oxrde WgtMAY 2002

sodi um hypochlorite in a suitable solvent such as THF or nethyiene
chloride, and reacting the nitrite N-oxide in situ with an appropriate

term nal al kyl al kenoate This [2+31 cycloaddition reaction ~s Pgﬁbh%??@? in

the IiteratW@9%8%7 net hod for preparing the isoxazoline ring

See, e.g., Synthesrs, 508-9, 1982 2 3 MAY 2002 WD 00/ 00477 Synthesis
Scheme I - Step C-53 -00~ N O%CHs R3 O FF®B r1 AcOH ~Rz (2. 9.8]J N-C, 0
HZN 1 ~CH3 3 Rz R (2.9.9) The benzyl carbamate (2.9.8) is converted to the
primary amne (2.1.9) by utilizing 5 one of the foll ow ng reagents using
the published literature procedures: HZI Pd-C gBer., 65, >p 1192, 1932);
HBr, AcOH (J O g. Chére 4 EnyHgetyiegmino)-igiiip-o-t9lgbyreo)-Raeml@rehd)-pyirolidiyyesith-
Soc., Chem Commun.qgxapol-5483propléhtgedor CF3S03H (J. Chem Soc., Chem Conmun.,
p. 107, 1974). The above described synthesis is broadly applicable to the

conpounds of For mul a 31@-(3-Metyol-{[4-(3rp-iolyHerpide)erhearleacs i }-ayreofigin-ReBoxazenéeyi)- mor e

clear, there is sehoQuticfed ow Synthesis Scheme |1, Steps A through Dwith

reference to a particular conmpound of the present invention (where Step D

i s anal ogouss t 0 St eps-[B(&{4H(Io-Tolyisedidiphdnyl]-alstyl}-basoliginSaneaeoliskyl)-prapidicO ~H
O CH3 (2.2.6) CHS%; ,OHNoO b ~HO CH3 (2.2.7) CH3 ~O b O PCT/I B99100973
(2.2.8) ~OB O %" May

/O CH 3-[2-(3{[4-(3-0-Tolyl-ureido)-phenyl]-acetyl}-thiazolidin-4-y!)-oxazol-5-yl}-propionic
acid,
3-[2-(1-{{4-(3-0-Tolyl-ureido)-phenyl}-acetyl}-1,2,3,6-tetrahydro-pynidin-2-yl)- oxazol -
10 5-yl]-propionic acid,
3-[2-(14{[4-(3-0-Tolyl-ureido)-phenyl]-acetyl}-piperidin-2-yl)- oxazol -5-yl]-propionic
acid,
3-[2-(2-{[4-(3-0-Tolyl-ureido)-phenyl}-acetyi}-1,2,3,4-tetrahydro-isoquinolin-3-yi)-
oxazol-5-yl]-proptonic acid;
15 3-[3-(1-{[4-(3-0-Tolyl-ureido)-phenylj-acetyl}-pyrrolidin-2-yl)-isoxazol-5-yl}-propionic
acid,
3-[3-(5-Methyi-1-{{4-(3-o-tolyl-ureido)-phenyl]-acetyl}-pyrrohdin-2-yl}- 1soxazol -5-ylJ-

propionic acid,
3-[3-(5,5-Dimethyi-1-{{4-(3-o-tolyl-ureido)-phenyl]-acety(}-pyrrolidin-2-yl)- isoxazol -5-
20 yl]-propionic acid;
3-[3-(1{[4-(3-0-Tolyl-ureido)-phenyl}-acetyl}-azepan-2-yl)-isoxazol-5-yl}-propionic
acid,

3-[3-(3-Methyl-1{[4-(3-0-tolyl-ureido)-phenyl}-acetyl}-pyrrolidin-2-yl)- 1soxazol -5-yl}-
propionic acid,

25 3-[3-(3,3-Dimethyl-1{{4-(3-o-tolyl-uretdo)-phenyi]-acety!}-pyrrolidin-2-yi)- 1soxazol -5-
yl]-propionic acid;
3-[3-(4-Methyl-1{[4-(3-0-tolyl-ureido)}-phenyl]-acetyl}-pyrrolidin-2-yl}- isoxazol -5-ylj-
propionic acigd,
3-[3-(4-Hydroxy-1-{[4-(3-0-tolyl-ureido)-phenyl]-acety }-pyrrolidin-2-yl}- isoxazol -5-yl}-
30 propionic acid,
3-[3-(4-Hydroxy-4-methyl-1-{{4-(3-o-tolyl-ureido)-phenyl}-acetyl}-  isoxazol  -2-yi)-
thiazol-5-yl]-propionic acid,

2002 WD 00100477 -54 PCTI1B99/00973 QA3 ~ ~\ O ~

)



NOOHNI O-CH \/ ~  CH3 CH3 (2.2.9) O-NH IH (N O 7H (2.2.90) Cown@i
of Formula (1.0.0) in which the B conponent is a noiety of partial b i

(1.1.6), i.e , an isoxazole group, may be prepared by a nethod m which the
final two steps are simlar to Steps B and C of the nethod illustrated in
Synthetic Schene |I. 5 Preparation of the am ne reactant which produces
conmponent coR@dbial Formula (1.1.6) is illustrated gener aldgriBesoerie
conpounds of Fornmula (1.0.0) in the follow ng synthesis schene: Synthesis
Scheme Il - Step A ~_OH O/ sodium hypochkgrite / ~~HORz R~Ow (2. 9.
7) CHzClz, TEA 1) EDCl, HOBT, DIEA 2) NaOH, tert-BuOH (2.2.2) -OO~ N/ O
iCH3 'i ~O0O0z R3 R(2.1.11) The oxinme (hydroxyim nonethyl) internediate

(2.1.7) is converted to the desired 10 ~soxazol e-contai ning B conponent of

partial Formula (1. yﬁoa,oxomt@@&ﬂb@t&e,&% p%erlyll chtyt?)b?;@é%ﬂlﬂwng idokazbi 7)-54@

Its correspondi ngf |tr|t N-oxi de with sodi um hypochlonte in a swtable
sol vent such as thyI ene chI oride; and reacting the n|tr|te N- oxi de

Cor i nal 2l Kyl a kynéﬁ&“%ﬂ?‘)@* B U

in the |iteratur®e®ngasét hod for preparing the isoxazole ri ng structure
See, e.g. Synf hesis, 508-9, 1982 S?/nt hesis Scheme |1l - Step BNOO O ~ !
[ ioR avioo R R ot ulaaino Dl Groriplvsureigokpleng- N N I E A
(2.1.12) The benzswl-peapidoarmade (2. 1.11) is converted to the primary am ne
(2.1.12) by utilizing one of the follow ng reagents using the published
literature procedur&B-(4kthPdrethy8aino); 1-{b(3-ptolyku@Rio)- Q*%Q‘)—%CGHBIPWMO@-R—)(‘)J.

Og. Chem, 17, Roxdrebb.y ;%%g%),,cag@% HF, pyridine (J. Chem Soc., Chem
Commun., p 451, 1976) or SO3H (J. Chem Soc., Chem Commun. p. 107,

19174) . 3-[3-(2-Methyl-1-{[4-(3-o-tolyl-ureido)- phenyl]-acetyI}-pyrrolldm-2-yl)- usoxazol -5-yl}-
10 propionic acid;

3-[3-(3{[4-(3-0-Tolyl-ureido)-phenyi]-acetyl}-oxazoldin-4-yl)- isoxazo! -5-yl]-propionic
acid;

3-[3-(3{[4-(3-0-Tolyl-ureido)-phenyl]-acetyl}-thiazolidin-4-yl)-isoxazol-5-yl]-propionic
acid,
15 3-[3-(1{[4-(3-0-Tolyl-ureido)-phenyl]-acetyl}-1,2,3,6-tetrahydro-pyridin-2-yl)- isoxazol -
5-yl]-propionic acid,;

3-[3-(1-{[4-(3-0-Tolyl-ureido)-phenyl]-acetyl}-piperidin-2-yl)- isoxazo! -5-yl]-propionic
acid,

3-[3-(2-{|4-(3-0-Tolyl-ureido)-phenyl}-acetyl}-1,2,3 4-tetrahydro-isoquinolin-3-yl)-
‘) 20 1soxazol -5-yl}-propionic acid; and

3-[3-(1-{[4-(3-0-Tolyl-ureido}-phenyl]-acety!}-azetidin-2-yl)-isoxazol-5-yi}-propionic
acid.

The above-described compounds of the present invention may be utilized in the form

25  of acids, esters, or other chemical classes of compounds to which the compounds described
belong. It i1s also within the scope of the present invention to utilize those compounds in the

form of pharmaceutically acceptable salts derived from various organic and inorganic acids

and bases in accordance with procedures well known in the art  Such well-known
pharmaceutically acceptable salts include, but are not limited to acetate, adipate, alginate,

30 aspartate, benzoate, benzenesulfonate, besylate, bisulfate, butyrate, citrate, camphorate,
camphorsulfonate, cyclopentanepropionate, digluconate, dodecysulfate, ethanesulfonate,
fumarate, glucoheptanoate, gluconate, glycerophosphate, hemisuccinate, hemisuifate,
heptanoate, hexanoate, hippurate, hydrochloride, hydrobromide, hydroiodide, 2-
hydroxyethanesulfonate, isethionate, lactate, lactobionate, maleate, mandelate,



The above described synthesis is broadly applicable to the conpounds of
Formula (1.QO0). in order to make said synthesis even nore clear, themgyisn

set out bel ow Synthesis Schene 111, Steps A through Cwth reference to a
particul ar conmpound of the present invention (where Step Cis anal ogous to
Steps B and Cin Schene 1): 15 Synthesis Schene IIl - a OHH N N

H
CHs (2.2.7) WBR0W@ITN OO/ 0 ~t / ~CN3 "~ 'O 0O CH3 (2.2.11 )PCHIB99/0°%733
MAY 2002 WD 001 00477 -56 *HBr H2N O-CH3 PCT/1B99/00973 CH3 HH WN Il Nw O
Ol / OH(2.2.2) O/NHIH-NO (2.2. 92) (2.#0-93) 5 Synthesis Schene |V -
Step A *HBr CH3 H2ZN O 0l \ CH3 ~R3 CHs RZ (2.9.94)
Ar NHC( =O) NH- Ar - CHZC(=O) OH (2.9.2) 10 OH Conpounds of Formula (1.0.0) m
whi ch the B conponent is a noiety of partial Fornula (1.1.0)), r.e., an
oxazol i ne gr oupmetrayesyéongte panaithpipnesutienaleo dudobinatst niseted ogaier alkbity, pamodte
fol'owi ng synth ChRPRIFatEIC8bhe iorlat
Ar NHC( O) NH- Ar - cﬁ@d (et rb%H?,C 9 %zP hgﬁ’%bp ST %ﬂﬁg PR Ryelate. proponate,
salicy at sodium phosphate, stearate succnnate. sulfate, sulfosalicylate, tartrate,

thiocyanate, thiomalate, tosylate, and undecanoate.

5 Base salts of the compounds of the present invention include, but are not limited to
ammonium salts; alkall metal salts such as sodium and potassium; alkaline earth metal salts
such as calcium and magnesium, salts with organic bases such as dicyclohexylamine,
meglumine, N-methyl-D-glucamine, tris-(hydroxymethyl)-methylamine (tromethamine), and
salts with amino acids such as arginine, lysine, etc. Compounds of the present invention

10 which comprise basic nitrogen-containing groups may be quaternized with such agents as
(C4-Cy) alkyl halides, e.g., methyl, ethyl, iso-propyl and tert-butyl chlorides, bromides and
lodides; di(C4-Ca) alkyl suifate, e.g, dimethyl, diethyl and diamy! sulfates; (Co-Cis) alkyl
halides, e.g., decyl, dodecyl, lauryl, myristyl and and stearyl chlorides, bromides and iodides;
and aryl-(C4-C,) alkyl halides, e.g., benzyl chloride and phenethyl bromide. Such salts permit

15  the preparation of both water-soluble and oil-soluble compounds of the present invention.

Among the above-recited pharmaceutical salts those which are preferred include, but
are not limited to acetate, besylate, citrate, fumarate, gluconate, hemisuccinate, hippurate,
hydrochloride, hydrobromide, isethionate, mandelate, meglumine, nitrate, oleate,
phosphonate, pivalate, sodium phosphate, stearate, sulfate, sulfosalicylate, tartrate,

20  thiomalate, tosylate, and tromethamine.

Multiple salts forms are included within the scope of the present invention where a
compound of the present invention contains more than one group capable of forming such
pharmaceutically acceptable salts. Examples of typical multiple salt forms include, but are not
limited to bitartrate, diacetate, difumarate, dimeglumine, diphosphate, disodium, and

25  trihydrochloride.

The pharmaceutical compositions of the present invention comprise any one or more
of the above-described inhibitiory compounds of the present invention, or a pharmaceutically
acceptable salt thereof as also above-described, together with a pharmaceutically acceptable
carrier in accordance with the properties and expected performance of such carriers which

30 are well-known in the pertinent art.

The term "carnier” as used heren includes acceptable diluents, excipient, adjuvants
and vehicles. Pharmaceutically acceptable carriers that may be used in the pharmaceutical
compositions of this invention include but are not limited to, ion exchange compositions,
alumina, aluminum stearate, lecithin; serum proteins, eg., human serum albumin,

35" phosphates, glycine, sorbic acid; potassium sorbate, partial glycernde mixtures of saturated
vegetable fatty acids, water, salts or electrolytes, e.g , prolamine sulfate, disodium hydrogen



The condensation of carboxylic acid (2.1.2) and amne (2.1.14) to give the

tert-butyl ester (2.1.15) is shown in Step A and is analogous to t?g MA mm
reaction in Synthesis Schene 1, Step B The tent-butyl ester is convéerte
its corresponding acid, (2.1.16), by subjecting it to acidic conditions
in a solvent such as di oxane at or near roomtenperature The

such as HCI

t ransf or mat @ odafost2- 1. 15) to (2.1.16) is shown in Step B belrawiniyoenCl ,
HOBT, DI EA 2) NaOH, Pert-BuCH 2 3 MAY Z002 WD 001 00477 -57 Synthesi s

Schenme |V -

Internmediate acid (2.1.16) is condensed with amne (2.1.17) to give am de

Step B HCl, di oxane ArNHC(O) NH-Af—- CH2C(O) NH H3C O (2. 1. 15) /|
HaCH3C Rs Rz PCT/ | B99/ 00973 Ar NHC(O) NH Ar - CHZC(O)NH O (2. 1.96) HO Rs Rz

(2.1.18) as shown is Step C below, and is anal ogous to the reaction in

Synt hesi s Schempodphal®l eptaBsibn hmr@gdﬁ&dbaiheteasnddm diidride, |nt &)ncisalts yolloidaeslick 0
oxazol i ne (2. 1.48
as shown bel ow I

r%;ng Dmt B@lh&\rtee SSCP)?/?‘@ %h@&r@y ! c,ae lﬁlag%{g SL gtarnc%lsongg (Pﬁﬁm

ure roce

Tet r ahedr on Letcﬁfb98¥m?3h38®4‘9056198@‘3’6’&9\%@5 éb’c%{l pQ’EftCFYéﬁﬁ%ﬁdrovﬁXE%tfPOls@lhylepe-

3649, 1989) Sy

HZN~O R HOST,
Ar NHC( =O) NHs Ar - CHZC( ™60k NbarfidulariN~Bie RailuehtR  €xoighen® éduvantd 8andl dehyast hesii 81 the
Schene |V -

Ar NHC( =0) NH- Ar -
00/ 00477 -58 PEIIUPBGONRYOTSSSENtiaHY pfyhe folawingeagiditag y&%ﬂdlzznglaszotf apdeddpohiERed

St

gng@@pﬁop%h@Hecw diymest B8R WoolfaNHC( =0) NH- Ar - CHZC( =0) NH +
|, DIEA, 0 OH O CHZClz (2.1.16) HOR3/ \ z (2.9.17)

%Fﬁ(co@pwﬁe o@%gﬁgg‘ﬁeﬂ &Aléom%néezm% ﬁﬁ% e om the

O

fromester (2.% d&8jredrot pedpe@ssaicsH eém;aqaeauwlriga@entaSe gh@Mela&.ngle@alEcbtesl ow

ggﬁelmsa ?{]/al_ Ogo%%ld}zr%aﬁcg%mr gr?ucérbﬁ)gm& andsxéné Qlﬁaﬁlklﬁg §§er;'|%n§ g, edgglegotassm anJ%%Iat%

)
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potassnum hydroxide, sodium borate, sodium carbonate, and sodium hydroxide; aerosol
propellants required where the pharmaceutical composition is to be delivered as an aerosol
under significant pressure, e.g., acceptable halogenated hydrocarbons; nitrogen; or a volatile
hydrocarbon such as butane, propane, isobutane or mixtures thereof, antimicrobial agents

including antibacterial, antifungal and antiprotozoal agents added where the pharmaceutical |

composition 1s topically applied, e.g., antimicrobial agents such as benzyl alcohol,
chlorobutanol, phenylethyl alcohol, phenylmercuric acetate, potassium sorbate, and sorbic
acid, and antifungal agents such as benzoic acid, butylparaben, ethylparaben,
methylparaben, propylparaben, and sodium benzoate; antimicrobial preservatives added to
the pharmaceutical compositions in order to protect them against the growth of potentially
harmful microorganisms, e.g., alkyl esters of p-hydroxybenzoic acid, propionate salts,
phenoxyethanol, methylparaben sodium, propylparaben sodium, sodium dehydroacetate,
benzalkonium chioride, benzethonium chloride, and benzyl alcohol; antioxidants added to
protect all of the ingredients of the pharmaceutical composition from damage or degradation
by oxidizing agents present in the composition itself or the use environment, e.g., anoxomer,
ascorbyl palmitate, butylated hydroxyanisole, butylated hydroxytoluene, hypophosphorous
acid, potassium metabisulfite, propy! octyl and dodecy! gallate, sodium metabisulfite, sulfur
dioxide, and tocopherols; buffering agents used to maintain a desired pH of a composition
once established, e.g., calcium acetate, potassium metaphosphate, potassium phosphate
monobasic, and tartaric acid; and chelating agents used to help maintain the ionic strength of
the pharmaceutical composition and bind to and effectively remove destructive compounds
and metals, e.g., edetate dipotassium, edetate disodium, and edetic acid.

Dermatologically active agents are added to the pharmaceutical compositions of the
present invention to be applied topically, e.g., wound healing agents such as peptide
denvatives, yeast, panthenol, hexylresorcinol, phenol, tetracycline hydrochioride, lamin and
kinetin, glucocorticosteroids for treating inflammation, e.g., hydrocortisone, dexamethasone,
betamethasone, triamcinolone, fluocinolone and methylprednisolone, retinoids for treating

acne, psoriasis, cutaneous aging, and skin cancer, e.g, retinol, tretinom, isotretinoin,



Ar NHC( =0) NH- Ar - CH2C(=O)NH N NaOH tert-BuOH ,0 Rs Rz O

Ar NHC( =O) NH- Ar - CH2C(=O)NH N\ (2.9.99) (2.9.20J p R3 Rz HO O 10 The &8oV4¥ 2002
described synthesis is broadly applicable to the conmpounds of Fornul a
(1.0.0). In order to nmake said synthesis even nore clear, there is set out
bel ow Synt hesis Schene |V, Steps A through E with reference to a particular
conpound of wh@/EEEent i nvention: Synthesis Scheme IV - a O?%@&Q’RP%CI—B
H3C CH3 + H3C (2.2.94J HHwWNII NWO,NOOH (2.3.2) HOBT, EDC, Dl EA,
CHZClz OOOCH3 ~NIO I / ~CH3 H3CHHWRII NWO~-NOI / ~OHzN! 11
wCHa OH O (2.2.97) (2.2.96) (2.2.95J H3C CH3 O OH HCI d~oxane HsC CHs HO8T,
EDCi, DLEA, CHzClz Z 3 MAY 2002 WO 00/00477 PCT/1B99/ 00973 -59 DAST b~r~
\'o~,NONHOOH HQAO-~\ ~~~ ~ 0O00CH3 | ~_NO(2.2.18%_ H3C NH HsC\ O O
O-~N CH3 N ~ NEBgingtecaggreting aqdlar?tgqg,_ IPgnosuppressive agents for treating inflammation, e.g,

dapsone and sulfasalazine; mild antibacterial agents, e.g., resorcinol, salicylic acid, benzoy!
peroxide, erythromycin-benzoyl peroxide, erythromycin, clindamycin, and mupirocin,
antifungal agents, e.g, gnseofulvin, azoles such as miconazole, econazole, itraconazole,
5 fluconazole, and ketoconazole, and allylamines such as naftifine and terfinafine, antiviral
agents, e.g, acyclovir, fameiclovir, and valacyclovir, antihistamines, e.g., diphenhydramine,
terfenadine, astemizole, loratadine, cetirizine, acrivastine, and temelastine, topical
anesthetics, e.g, benzocaine, lidocaine, dibucaine, and pramoxine hydrochloride, topical
analgesics, e.g., methyl salicylate, camphor, menthol, and resorcinol; topical antiseptics for
10 preventing infection, e.g, benzalkonium chloride and povidone-iodine, vitamins and
dernvatives thereof such as tocopherol, tocopherol acetate, retinoic acid and retinot.

Further examples of diluents, excipient, adjuvants and vehicles used In the
pharmaceutical composttions of the present invention comprise members selected from the
groups consisting essentially of the following: dispersing and suspending agents, e.g..

15  poligeenan, povidone, and silicon dioxide, emollients, e.g., hydrocarbon oils and waxes,
triglyceride esters, acetylated monoglycerides, methyl and other alkyl esters of Cyo -Cyo fatty
acids, Cqo -Cy fatty acids, Cqo -Cy fatty alcohols, lanolin and derivatives, polyhydric alcohol
esters such as polyethylene glycol (200-600), polyoxyethylene sorbitan fatty acid esters, wax
esters, phospholipids, and sterols; emulsifying agents used for preparing oil-in-water

20  emulsions; excipients, e.g, laurocapram and polyethylene glycol monomethyl ether,
humectants, e.g, sorbitol, glycernn and hyaluronic acid; ointment bases, e.g., petrolatum,
polyethylene glycol, lanolin, and poloxamer, penetration enhancers, e.g., dimethyl isosorbide,
diethyl-glycol-monoethylether,  1-dodecylazacycioheptan-2-one, and dimethylsulfoxide
(DMSQ); preservatives, e.g., benzalkonium chloride, benzethonium chioride, alkyl esters of p-

25  hydroxybenzoic acid, hydantoin derivatives, cetylpyridinium chioride, propylparaben,
quaternary ammonium compounds such as potassium benzoate, and thimerosal,
sequestering agents comprising cyclodextrins, solvents, e.g., acetone, alcohol, amylene
hydrate, butyl alcohol, corn oil, cottonseed oil, ethyl acetate, glycerin, hexylene glycol,
isopropy! alcohol, isostearyl alcohol, methyl alcohol, methylene chloride, mineral oil, peantut

30  oil, phosphoric acid, polyethylene glycol, polyoxypropylene 15 stearyl ether, propylene glycol,
propylene glycol diacetate, sesame oil, and purified water; stabilizers, e.g., calcum
saccharate and thymol, surfactants, e.g., lapyrium chioride; laureth 4, ie., o-dodecyl-o-

hydroxy-poly(oxy-1,2-ethanediyl) or polyethylene glycol monododecyi ether.

According to this invention, the pharmaceutical compositions may be in the form of a
35 sterile njectable preparation, for example a sterile injectable aqueous or oleaginous
suspension This suspension may be formulated according to techniques known in the ar

using suitable dispersing or wetting agents and suspending agents The stenle injectable



I ~NOi / 0 ON NaOH, tert-BuOH (2.2.20) H3C Conpounds of Forrrula ( 1.0.0)
I n which the B conponent is a noiety of partial Fornmula (1.1.2), e%élng[]z
oxazol e group, may be prepared by a nethod illustrated generally in

foll owi ng synthesis schene: 5 Synthesis Schene V - Step A O HzN O-R HORBT,
EDCI (2.1.23) OTEA, DFW OOHO Rz R (2.1.22) O~ 0 O0 Rz Rs ~ O (2.1.24J
| nt er medi at gy@6d/ghat72- 9- 22J is condensed with amne (2.1.23) tg-@ipssoe@m de
(2.1.24) as shown is Step A and is analogous to the reaction in Synthesis
Schenme |, Step B. Internediate amde (2.1.24) is cyclized to oxazole
(2.1.25) In the presense of phosphorous oxychloride in a 10 sol vent such as
tol uene at tenperatures between roomtenperature and 110 C as shown in Step
B below (J Org. Chem 55, p. 386, 1990) ~ 3 MAY 2002 WO 001 00477 -60
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The pharmaceutical compositions of this invention may be orally administered in any
orally acceptable dosage form including, but not limited to, capsules, tablets, aqueous
suspensions or solutions. In the case of tablets for oral use, carriers which are commonly
used include lactose and corn starch. Lubricating agents, such as magnesium stearate, are

15  also typically added. For oral administration in a capsule form, usefui diluents include iactose
and dried corn starch. When aqueous suspensions are required for oral use, the active
ingredient is combined with emulsifying and suspending agents. If desired, certain
sweetening, flavoring or coloring agents may also be added.  Alternatively, the
pharmaceutical compositions of this invention may be administered in the form of

20  suppositories for rectal administration. These can be prepared by mixing the agent with a
suitable non-irritating excipient which is solid at room temperature but liquid at the rectal
temperature and therefore will melt in the rectum to release the drug. Such materials inciude

) cocoa butter, beeswax and polyethylene glycols.

The pharmaceutical compositions of this invention may also be administered

25  topically, especially when the target of freatment includes areas or organs readily accessible

by topical application, including diseases of the eye, the skin, or the lower intestinal tract.
Suitable topical formulations are readily prepared for each of these areas or organs.

Topical application for the lower intestinal tract can be effected in a rectal suppository
formulation, as described above, or n a suitable enema formuiation. Topically active
30  transdermal patches may also be used

For topical applications, the pharmaceutical compositions may be formulated in a
suitable ointment containing the active component suspended or dissolved in one or more
carniers. Carners for topical admunistration of the compounds of this invention include, but are
not hmited to, mineral oil, liquid petrolatum, white petrolatum, propylene glycol,

35 polyoxyethylene, polyoxypropylene compound, emulsifying wax and water. Alternatively, the

pharmaceutical compositions can be formulated in a suitable lotion or cream containing the
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EDCI H2N O-CH TEA, DWF (2.2.23) 0 a O~ OOHI / ON~CH3 ~ON N O HMA 26
00(2.2.24) ( 2.2.22) OO0 (2.2.25) H2, PdIC5 10 CH3 '6) Conpounds of
Formula (1.0.0) in which the B conponent is a noiety of partial Formula.
(1.1.2), ~.e., a thiazole group, may be prepared by a nethod i] r d
general ly i nWﬂ{@’OP‘!YI"I owi ng synthesis schene: Synthesis Scheme PWH%%’[%% A H
OOROb O Lawesson's Reagent |I' 3 O Rzaa Otolune, reflux (2.9.24) O
RO-\ N~OR3 S (2.9.Z7) ORz Internediate™@mde (2.t.24) is cyclized to
thiazole (2.9.27) using the literature conditions of Lawesson's Reagent

[ 2, 4- bi s(4- et hoxyphenyl) 1 3-dithia-2,4-di phosphet ane-2,4-disulfide] m

\ CH3 POCI 3, tol uene d5%002 WO 001 00477 PCT/1B99100973 -62 5 a
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as shown in St eparwersTBeltdb@nczayrﬁers:amlbmmearé RAotlintéy ta, sninayal\oer doehttan motidsearate,
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reagents using teratu rocedures’

1192, 1932); HBr, AC%‘I‘ QJththﬁ: usdefie . pﬁa?madéuhc%ﬁ%m@és?t@a% » mé %é"’%rmtﬁ%(édc%!s ne

(J. Chem Soc. @&, em Soc

Cormun., p 107, mffﬂ"&fd sﬁﬁeﬁﬂ"'f H‘t'é?t%‘dﬁg't@l‘%§dgit€2@e\]sq ine, gh, Rreferably asgsolutions in
corrpounds of Fousatmhla fti. Bdj0sted\stantel sgfine e @iter owith awalvotjouts at mesBpatiesiah as
Schere I, St epsb&zﬂggon%@t%r%@s %ﬁerﬁﬁnggqor\gphfhalﬁﬁcex&eg the pharmaceutical compositions

may be formulated in an ointment such as petrolatum

The pharmaceutical compositions of this invention may also be administered by nasal

10  aerosol or inhalation through the use of a nebulizer, a dry powder inhaler or a metered dose

inhaler. Such compositions are prepared according to techniques well-known in the art of

pharmaceutical formulation and may be prepared as solutions in saline, employing benzy!

alcohol or other suitable preservatives, absorption promoters to enhance bioavailability,
hydrofluorocarbons, and/or other conventional solubilizing or dispersing agents.

15 The amount of active ingredient that may be combined with the carrier materials to
produce a single dosage form will vary depending upon the host treated, and the particular
mode of administration It should be understood, however, that a specific dosage and
treatment regimen for any particular patient will depend upon a variety of factors, including the
activity of the specific compound employed, the age, body weight, general health, sex, diet,

20 tme of administration, rate of excretion, drug combination, and the judgment of the treating
physician and the severity of the particular disease being treated. The amount of active
ingredient may also depend upon the therapeutic or prophylactic agent, if any, with which the )
ingredient is co-administered

The dosage and dose rate of the compounds of this invention effective for preventing,
25  inhibiting, suppressing or reducing cell adhesion and conseguent or associated pathogenic
processes subsequently mediated by VLA-4 will depend on a variety of factors, such as the
nature of the inhibitor, the size of the patient, the goal of the treatment, the nature of the
pathology to be treated, the specific pharmaceutical composition used, and the observations

and conclusions of the treating physician.

30 For example, where the dosage form is oral, e.g., a tablet or capsule, suitable dosage
levels of the compounds of Formula (1 0.0) will be between about 1.0 ug and about 10.0
mg/kg body weight per day, preferably between about 5.0 pg and about 5.0 mg/kg body
weight per day, more preferably between about 10.0 pg and about 1.0 mg/kg of body weight
per day, and most preferably between about 20.0 ug and about 0.5 mg/kg of body weight per

35 day of the active ingredient.



10 OR/ OWb N~O~\ HBr, AcCH3S R (2.9.27) ORZ 0O RON HzN ~S R2 R3
(2.1.28) The above described synthesis is broadly applicable to th?m3 MAY 200
conmpounds of Formula (1.0.0) In order to make said synthesis even e
clear, there is set out below Synthesis Schenme VI, Steps A and B with
reference to a particular internediate conmpound of the present invention.

15 Synt hesi§, ol ‘gﬁ VI - a O0OHON-~CH3 , O Lawesson s Reagesigpédguetd O
t ol uene, X ? .3.24) 3 0/CHBCH3 ONOCH3 ~/ Op ~_.S(2.2.273 *HBr O

0 CH3 N HzN ~S (2.2.28) H3 CH3 HBr, AcOH CHg. 2 3 MAY 2002 WO 001 00477 -63
PCT/ 1 B99/ 00973 Conpounds of Fornula (1.0.0) in which the B conponent is a
noi ety of partial Formula (1.3.0), e.g , a pyrrolidin-2-yl-thiazol-5-yl
group, may be prepared by a nethod illustrated generally in the foll ow ng
synthesi s scheme: SyHalh@eidssagesiEs Wdicaty RinfRstére@1d BB pidncl Shatiufgd; 3:97)oyO O

O-N CH3 011 HaC~-O-N 0 H3C (2.3.D O~(§.~ O-1 R ~O~N O H3C 2q.3.2
The pyrrolidi n@eansc%{ﬁb‘)&w@fﬁ('ah erfi°%i”%gf!'7§."ﬁf"a£%sﬁe§?@@tl§&ecff’%’g?”é‘f’s Pst(°rm”'a )
condensed wi t h(1amrvall b2 .b8twkpn tabowyioViep@ emalebouf 1.8. rdg/kgubulig rweigepdridap preferably
condi ti ons whi are_.an Qus. to t ve 10 descrjbed in nt hesi
Coheme 1 ot op SR E RO SIS Rl P2 oA BEG, dBahTRF b Fided BBkl
(2.3.3) using amwesDorg sndRebmedt! mgrde of badydweighd mer dm, landk nosinprefarablpebetwreen and

Synthesi s Shefiiut ? HahEgbe G5 e SPbom IRt Al Beyd e dsBriool, .0
Using representative body weights of 10 kg and 100 kg in order to illustrate the range
of daily topical dosages which might be used as described above, suitable dosage levels of
the compounds of Formula {1.0.0) will be between about 1.0 - 10.0 ug and 10.0 - 100.0 mg
10 per day, preferably between about 5.0 - 50.0 pg and 5.0 - 50 0 mg per day, more preferably
between about 10.0 - 100.0 pg and 1.0 - 10.0 mg per day, and most perferably between
about 20.0 - 200.0 ug and about 0.5 - 5.0 mg per day of the active ingredient comprising a
compound of Formula (1.0.0) These ranges of dosage amounts represent total dosage
amounts of the active ingredient per day for a given patient The number-of times per day
15  that a dose is administered will depend upon such pharmacological and pharmacokinetic
factors as the half-life of the active ingredient, which reflects its rate of catabolism and
clearance, as well as the minimal and optimal blood plasma or other body fluid levels of said
active ingredient attained in the patient which are required for therapeutic efficacy

Numerous other factors must also be considered in deciding upon the number of
20 doses per day and the amount of active ingredient per dose which will be administered. Not
the least important of such other factors is the individual respsonse of the patient being
) treated. Thus, for example, where the active ingredient is used to treat or prevent asthma,
and is administered topically wa aerosol inhalation into the lungs, from one to four doses
consisting of acuations of a dispensing device, i.e., “puffs” of an inhaler, will be administered
25 each day, each dose containing from about 50.0 pg to about 10.0 mg of active ingredient.

included within the scope of the present invention are embodiments comprising

compositions which contain, in addition to a compound of the present invention as active
ingredient, additional therapeutic agent active ingredients selected from the group consisting
essentially of anti-inflammatory corticosteroids; bronchodilators; antiaasthmatics; non-

30 steroidal anti-inflammatories; immunosuppressants, immunostimulants; antimetabolites;
antipsonatics and antidiabetics Specific compounds within each of these classes may be
selected from those listed under the appropriate headings in Comprehensive Medicinal
Chemistry, Pergamon Press, Oxford, England, pp. 970-986 (1990); and Goodman and
Gilman's The Pharmacological Basis of Therapeutics, 9th ed., Hardman, J. G and Limbird, L.

35 E, eds, McGraw-Hill, 1896, the disclosure of which are incorporated herein by reference in

therr entireties  Especially preferred active ingredients to be included for use in combination



15 OONO-CH3 O1 R O H3C-O-N H3C (2.3.2) HHC ~CH3 O ~, Lawesson's O~ S

Reagent N ~N O R (2.3.3) The thiazole (2.3.3) prepared as above deigrigzﬂz

now contains the pyrrolidin-2-ylthiazol-5-yl conponent which is a W Q

of the compounds of Fornula (1.0.0) in which the B 20 conponent is a noiety

of partial Fornula gl. 3.0). The remai ning conmponents of a co oung%‘?)f

Formul a (1. OW@)0049487prepared in the succeeding steps illustraltSY YN The

nitrogen atom of the pyrrohdmyl group is deprotected to formthe

pyrrolidinyl-thiazole (2.3.4), followed by Condensation of (2.3.4) with an

o-tol yl -ureido-phenyl acetic acid reactant (2.3.5) which provides the

| eft-hand portion of a conpound of the present invention There is thereby

2 3 MAY Z002 WO 00/00477 -64 PCT[1B99/00973 fornmed an "R' ester of a

conpound of For ¥ &% 1°°5‘p6‘3”,d5(§%9r€)“% gggé)h(?\% ﬁq‘ﬁ NESMPALY SOBRUIGE THah, es

Step C as fol | otheopByiinieh egliasalB8aiecame avirosalicyBstes i@nBnds@brdrelisentasechH3s-cy@iddpdin- O

~ S\ 01 0 R N2 s ooyl ahtietdboli@s 3udh) asQySofdsprartiud D MetblrGate:

CH3 EDCI/HOBt (2. 3.6} O FN "V Ol O "NH Ol (2, §'§§§AC’| penit B Sﬁhgké%aﬁeé%

ester (2.3.6) i'8MUBROLRRIIDSYNFRieEeEF-espondi ng carboxylic acid (2. 3. 7]

rn accordance with l.l- known, procedures. This step is illustrated as

Synt hesis Schene VI | ,“"éflél?r ﬂ“bgdrém?ngﬁ %&%preﬁwt @ﬁ?tﬁgé?‘gteéf} ﬁe’ﬁ%‘k?ﬁ nge@f‘%ﬁ' D

NOS\ O/ OR HN~ ixe\@ridld &n ORra@RBory, autdim@ne6dr reéSpiratory disease by inhibiting cell adhesion
and consequent or associated pathogenic processes subsequently mediated by VLA-4. As

already mentioned,. VLA-4-associated cell adhesion plays a central role in a variety of
inflammatory, immune and autoimmune diseases. Thus, inhibition of cell adhesion by the

10  compounds of this invention may be utilized in methods of treating or preventing )
inflammatory, immune and autoimmune diseases. Preferably the diseases {0 be treated with
the methods of this invention are selected from asthma, arthritis, psoriasis, transplantation
rejection, multiple sclerosis, diabetes and inflammatory bowel! disease.

The above-described methods of treatment of the present invention may employ the
15 compounds of Formuia (1.0.0) in the form of monotherapy, but said methods may also be
used in the form of multiple therapy in which one or more compounds of Formula (1.0.0) are
coadministered in combiination with a known anti-inflammatory, immunomodulating,
immunostimulating or immunosuppressive agent. The terms “coadministered” or
“coadministration” as used herein are intended to mean therapeutic utilization of one or more
20  compounds of Formula (1.0.0) in combination with one or more additional therapeutic agents,
including but not limited to, administration of the combination of therapeutic active agents in 2
single dosage form or in multiple dosage forms representing the same or different routes of
administration, said multiple dosage forms being administered at substantially the same time

or at different times

25 Subsequent to synthesis of any of the above-recited preferred species of the present
invention or any other compounds falling within the scope of the present invention, the
biological activities relating to the VLA-4 specificities of said compounds may be determined
using one or more of the numerous in vifro and in vivo assays which have been described
heretofore in the technical literature pertinent to the art For example, some of the now very-

30 well established assay methods and models concern measurement of VLA-4 activity by
determining the concentration of a test candidate inhibitor required to block the binding of
VLA-4-expressing cells to fibronectin- or CS-1 coated plates. In this assay microtiter wells are
coated with either fibronectin (containing the CS-1 sequence), CS-1 peptide or soluble
VCAM-1 Once the wells are coated, varying concentrations of the test compound are then

35 added together with appropriately labelled, VLA-4-expressing cells. Alternatively, the test
compound may be added first and aliowed to incubate with the coated wells prior to the



OS ~-OH~\ J OHN v N~N O-NH CH3 (2.3.7) EXEWMPLI FI CATI ON OF PREFERRED
EMBODI MENTS The exanpl es which follow further illustrate the conpoyngmpy ZUU%
conpositions and nethods of treatnment of the present invention, but are no
intended to thereby Iimt the scope 2 3 MAY 2002 WD 00/ 00477 -65
PCT/ 1 B99/ 00973 of the present invention. A nunber abbreviations are used in
the fol |l oW RgogxedaPI €s i n order to conserve space. Al though thermB99/00973
abbreviations are well known to the artisan, they are set out imrediately
bel ow for clarity and conveni ence of the reader: BOP
benzot nazol - 1-yl oxy-t ns(d~net hyl am no) phosphoni um hexaf | uor ophosphate 5
DAST di et hyfam nosul fur tnfluoride DI EA diisopropyl ethyl am ne DW
di met hyl f or mam de EDCI 1-( 3-di net hyl am nopropyl) - 3-et hyl car bodi i m de
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di ssol ved m watelpw (rEdadrininan theefrbastienl ohihe korapdveds ¢fForhulx (120.0). The aqueous
portion was then acidified to pH< 3 with 1 N HCl and extracted with ethyl
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-butyric acid grd byl rr%?tb@rpeﬁorgég PnédeHsst)s ma)CbE Eﬁ'ﬁaﬁtoTtﬁe @dﬁ%tsbhrlﬂ'ﬁbltmn)gnw e

of [4-(3-0-tol I-u do) 5ﬁ}aa%tlcam é%%g 1),

di i sopr opyl ﬁ é R ai%ysﬁé/ iged agpye, EYRStiyng p??ﬁﬁ?t? "it?F“WP'E’iS"}ﬂ 5ellwvas

added 3-(3 i sobm y:brféérpomgpingaed azFer- dxaytiple; tputymbtpaoramledr rcenshWMmteapre(sEOBmg,

0.19 | Aft fi

di i uted wi 1 vitfepR Rl isPedRet R e BRI SEE B e TebicRes '8 pirsirics

were washed wi ﬁ%f&%'@n @ndlifd\ltatonmaygamaaxr@ﬂln N&H@O@d plataletlbggregationl piserl Wb

MyS04, fil teregmdsaswaﬁ&n%%g éty%lp‘égﬂﬁﬁcése\QHﬁgﬁ.AWtﬁ§o§%‘i’amu§{~?| Bifther, a.pris 2.

chr omat ogr aphy on |1 ca gel uting wt @gave
the title coanﬁ?ﬁ'B'yé’éSC%V%ImBW%%‘Pf%é& whish pigo 893 fiRranestingang SCAM as we
] 4- (3-0-tolyl - mAaCA)t- [Hpedificity witCcrebpect taci s is determined in a binding assay that utilizes CS-

20 1, VCAM or MAdCAM-1 and a cell line that expresses o4f7, but not VLA-4, such as RPMi-
B866 cells

) Once VLA-4-specific inhibitors are identified, they may be further characterized in in
VIvO assays One such assay tests the inhibition of allergen induced airway
hyperresponsiveness and cell influx, such as described by Henderson et al., “Blockade of

25 CD49d (a4 integrin) on intrapulmonary but not circulating leukocytes inhibits atrway
inflammation and hyperresponsiveness in a mouse mode! of asthma”, J. Clin Invest.,
100(12), pp. 3083-92 (1997). In this assay, mice are sensitized by ip exposure to an irritant,
such as ovalbumin Following a recovery period, the mice are challenged by aerosol
exposure to the allergen Before aerosol exposure, the mice are given various doses of the

30 VLA inhibitor by intratracheal injection. In vivo inhibition of cell adhesion associated
inflammation is assessed by measuring the number of cells and cytokines in the bronchial
alveolar lavage fluid. in this manner, one may identify those inhibitors of this invention which
are best suited for inhibiting inflammation.

Another in vivo assay that may be employed the primate asthma assay. This assay

35 1s performed essentially as described in Turner, C. R, et al., “Characterization of a prnmate



~ bO0Ool ~off To a stirred mxture of 4-ammophenyl acetic acid (15.0 Q)
and o-tolylisocyanate (10.2 } 15 m) in CHzC12 (200 m} was added
triethylanmme (13.8 m). After 1 h the resulting honpgeneous sol uti on? $2¢AY 2002
concentrated under reduced pressure, dissolved in water (100 m ) and
acidified to pH2 with 1 NNC. The off-white ppt was filtered, suspended
in THF (200 w0 po/ei#@” 10 m conc. HCl was added. The resul ting KREXBBLAEYHs
sol ution was concentrated under reduced pressure and recrystallized from

Et OAc (800 ml) to give 22 g of the title 20‘4€orrpound as a white solid MP
221-2 C, M5 [M+l] + 285.2; Analysis calcd for CL6HO6N203~ C (67.59)) H (5
67), N (9.85). Found: C(67 22), H (5.78}, N (9.69). T 3 MAY 2002 WO

001 00477 PCT/1B99/ 00973 -67 D -(3-isobutyl -2-o0xo0-piperazin-1-yl)-but |c
aci d methyl est®BIENBf f%’ﬁa psng - @feevmns'smma agents’ oMM oNCRESERSH

title conpound 2Bayi5ie9gsy, epatietbstng of oisie isShdotpotkd Herdihisy @fdrends ing e@ﬂ@tyOfrhllz he

followng liter

Tet rahed?on Leﬁ%w S&%ﬁf’% %86?23)04 a%fg% g@‘gen_mdz%)gh%ge ?rhgé\'aaméf rés,t'oonst and

Med. Chem 1999m~49 hymgsg{ggvergy@mgrgzs pimates following admmlstratlon of anti-allergy/anti-

3-[ 3- (3- Met Byl -ghtrtrdr-dgénté 3- o- t ol yl - ur ei do) - phenyl ] -acet yl am no] - butyl) -i soxa

zol -5-yl ] propionic acid CH3 0 0 ~CH3 OH 10 A m xture of

3- [ 3-(3- et hyl - 1- { 2-Th&- ¢Brpourias| of| thermeesdol) inpdnaory Injay ateee fogrhaiated drjte pbianateriaxaz
-5-yl]-propi %h\?o%ng tﬁg?trh%l b€ Haffinidtdrdd ey | ;?arérﬁ&%@ug?' ﬁﬂalzmaa (rﬁ&greg'd]ose\l

NaO—l(l m) was rrred room tenperature.
concent r at ed uh’d@ﬁ'r%’ﬂ@é@ﬁ?’ﬂ?f@é‘%lﬂr debidfizery drriealy i ety 8yl 'W%OC%{WU bucca“y

gxt raﬁt idNWIHtC Ih veb gm dr&ldﬂanXm&)antea'ggsea\ﬂiWGOUt&?e tewvyieparemsraingn ua Beréin Getiddes PH
Wi t and. extrac Wit or gani cs ver.e
washed wi t H br SHeCUta(?e e’ ov ”zfrgv‘?{laﬁgo, },tPA l‘\sfkg?rtedmgn%mg@%t:en F‘§Y%°d'a[11 qWpsternal,
reduced pr essun@ratmcgil tvteahtenewtmtraleanmm@un@crasnalanwmm er infeipplechninues | i d MP
=2 ; M5 [M+l]+ 493.2; 'H nm CD30D) 8 0.87 (d, 3H)) 0.91

3H), 1.53-1.66 (m 3SHF)OPPHEd §f F%’FDU'a (3.0 mey be preparedjn pecordapge with wef- k(‘PW“J
= 7.5 Hz, 2H), procddurés for Zhl)'ymg’SOtQ&he( gyntiesis)of ofgafid dompouhdblwhidh . 08 nét-peplidiy) or
7.11-7. 36 (m =,7

3-[3-(3- Met hyl @%Dn&p%ﬂa?é i% % ?JL?%A_%&{ Jd‘?%reerqujog%dé’e i ava"ﬁb'ebwg"cq fre fuoyxaz
ol - 5-yl'] pr dbi orsiselosrd @ t%téﬁwc ifersturerand o ot ellbdarﬂsawﬂtsbemmarst‘mer ed
sol ution of [ 4-degriptidnobnidh-fbllois @O3evRidEE)th lsyEelsi sehatfdsds mekly r@ﬂ’eseﬂnta@Ve armmlob

DEA( 13 n), B 20 and. EDC] 170

Gzaz (8 m)’ WSS oR Ry yngo boyr Saaeeies Bhoyitir i deeion i "
t enper at ur e warded feeengersgispaceorhlihpugh these abbreviations are also well known to the artisan,
3-[3-(1-am no- Snémwyétum%bﬁba.ate@%em&roﬁnwla}m ca{veméﬁb@i c acid met hyl ester

hydr obr om de (27% genzgnarﬁqq o é:HZﬁﬁamggo 2 Afte ?itll’ mm 16 h

at room terrperature th Bhodp CI 2 et pﬁﬁ' ur ed
into water The | ayers were sep ar at ed and the aqueous | apRiFockiGtige extract ed
with CH2CA z (20 BAST xd@)wyléﬁiwwsmfembﬂunw or gani cs WeBe dr i-bybrayybenzoivey8e4;
filtered; and coﬁl@?nt r§'tse‘q1° g emineduced pressur &F The teBsgVeeiwanas purified)
by Flash 40 chr oft ogr E“aﬂbd a silica gel colum and eluting with 65%

Et OAc/ hexaré to gi veA @R myreferreme cpmmrents@mewnmwdaof/\mrtrelae(ﬂrﬁlophﬁyaeeen

solid. M 153- 4eloribMPabdvi Bha nlfé@t?até’d by E%ﬂéﬁforﬁﬁ%@ (IWthroGEﬁ:l(l@)%bTIQe §\§st(bgs.c o =

6 4 Hz, 6 1.53-1. 66
S 00 o1 O S ugtegsonppiet i Weh gt Bormaiey (VG g8 GaN-BligpViusaiiepreng L Te

and 8.7 Hz, 1 hllowing Sbhenmtic tyrm)esasﬁduagra@dljustiates 8 géndrilized ptdparafionoiodess fol tid)

7.00 (s, 1 7 d, 1 H,; Anal. calcd. for
CzeH~-NACE: C (6%'"@%”&%"%'@%{@4’[\?) 1‘52’5@) Found' C (66.29), H (7.11), N
(11.11). Cgs[ 3-(1-ammo- 3- net hyl - but yl )syhtheseeSPkmet y$tkp BRI opi oni ¢ aci d net hyl
ester hydrobronmde CH3 ~CH3 O H2N N ~O ~"~OCH3 I5 A'Stirred suspension of
3-[3-(1-benzyl oxycar bonyl am no- 3- et hyl - butyl ) -i soxazol -5yl ] - propi oni ¢ aci d
met hyl ester (320 ng) 0.85 mmol) in 30% HBriA¢eH (3 m} was gently heated
until honmpgeneous. AftRCo4 B alqL AREHLEHREr aLﬁLé_,LhQ\rmqg@ﬁHg(pjcwd;@m, was
concentrated to give 275 ng of the title comgund as a bright orange

anor phous solid M5 [ Mtlolp241.2 20 B (2.1.2)

1 1
3-[3-(1- benzyloxycarbonylannn 3- et hyl - éutyl)-lsoxazol 5-yl]-propionic acid
met hyl ester The starting matenial Ar-NCO is an isocyanate in which “Ar” has the same definition

as the A component of Formula (1.0 0) regarding the aryl, hetercaryl and heterocyclyl
30 moieties substituted with 0 to 3 R'® Isocyanate starting matenals for making component A as



CH3 O~CH3 OOCH3 HNO To a stirred sol ution of
[ 1- (hydroxyi m no-net hyl } - 3-net hyl - butyl ] -carbam ¢ acid benzyl est ea_é@'ﬂg RUZ
22 7 mmol) and pent-4-ynoic acid nethyl ester (3.8 g, 34 mmol) in Z
(80 25 M) was added triethylamne (0.2 nml) followed by Corox bleach (80
m) After 4 h at roomtenperature the organi c phase was separated and the
aqueous phagg dmssextracted with CHzClz (25 m x 3) The conbircadBeepaTs cs
were dried over MygS04; filtered and concentrated under reduced pressure to
give a yellow od Purification by Flash 40 che-omat ography using a silica gel
colum and eluting wth 10-20% Et CAcl hexane gave 2 5 g 2 3 MAY 2002 WO
001 00477 -69 PCT/1B99100973 of the title conpound as a waxy pale yellow
solid. M5 (M+1J+ 375.3, "H nnr (400 MHz, CDC13) b 0.91 (m 6H), 1.51-1 76
(m 3H), 2.67 (é¢presénted By partil,Fodhdias 3.402 thdugh J1.420). doe ttmmetiilly adailfile, (g, fdh) |
48 (m 1H, ; - : .5H) . E
1- (hydr oxyi mmA%élgﬁ%%m%gf%Fﬁg?ﬁéﬂﬁléﬁe;c@%g%%}zgc(ﬁ:'%s benzyl ester CH3 O
<CH3 H N-OH 5 A ninshwiksystate( 1- f o4y~ 3apet hyl - bilbsthokgghadybanm ¢ acig benzyl
ester (2 13 g, 8.5 nmml), hydroxylam ne hydrochLoride (0.71 g, 10 2 mmol)
and NaQOAc (2 g, 24.4 mol) in MeOH (20 m) and wat er (20 M) was stirred
vigorously. Aftero.@iddciahfte M Xt Uges.3)a54.6) | ut ed aupbidpnamtier (60 m4)12)and
extracted with EtQAc (50 m x 3) leﬁ. conhi ned oqrganics were washed with
ELAURC (1,435 ( ? . : gaﬂt
water 10 and brine; dried over S0 iI'tered and concentrated under
reduced pressure. Purification by"‘l"—qoésh 40 chromat ography using a silica
gel colum and elyti Lt h 15-25% &t exane,. g of title
conmpound as a V\hizftJéehllo\AFbggéﬁMsol id. }%/SRF&/#@%?{J‘:PZGS %)(Ig@hfaléfpél%%eﬁﬁ &n%)
(2- (3- Met hyl - 1- ( 2F¥ETS 0-t ol yI - ur ei do) - pheny! %9831 ani no~but yl ) - 4, 5-di hY
drb- oxazol 15 5-yl] - ag&lyi endéduds O thdabdle GriRnfP iQcyaratd® car te62dd Yo' thepareNné

m xture of

[ 2- ( 3- met hyl - 159"Esponding_compgrngs. of Zqradl? -(AREh WEEa g Ay CHRPIRE) -asteys 18- Tl hy
dr o- oxazol -%- yhjoumceti ¢ acid benzyl ester (120 ng) and pal | adi um hydr oxi de
(40 ng) in 10 M of THF and 10 M of MeOH was shaken on a Parr Apparatus
under 30 p.s.i. H2 Poe & the FrOverHescrtvedt npayantas if ir¢acted ewitht Ar @yith h&eloarye cand

the filtrate cpA&saidyRLRHc HAIREVIREEY SR BFRE TR 4-Jdifiof. e FhediRit ded
in Et OAc and conce%%ys?tge%;%gerwr%duce e grdup Ta_i q ti%ﬁ%@ﬁﬁ%&?@c

d pressure étlurda , )
gave 93 g of PREEEH ORI TS e YRR B WiEes Inufesle manpes,
H nnr (400 NHzThekB@odsiin be Garfide OutB7a fuivenbitch ag n@yEnd ehigrivs witHyrietiaithe 2t 33
m 4H) i ngd udj 2. 40 | i At 6, J
0 LR Do dbst el L o
6.8 Hz, 2H),comppgenty illustrates ag pagtial formylas £1.44) g (44-2P)is Hgyinophenylagetis acidy,
H) 2 3 NAY diRert\@lyGOEiGDIE fionPGd Abd3eMenishEd Aldridge Bhemical Company.
2-(3-methyl-1-{2-[4-(3-0-tolyl-ureido)-phenyl]-acetyl am no}-butyl)-4,5-dih
dr o- oxazol - 5-yl] - Akkdipebstivied yseh £3/1-2gueraredGrRinhpabove-ingicaled- reactonGelen®, O H
5= NdTO a Z t i(zlﬁ/ﬁiéh ﬁ)%lﬁ@gﬂsr'g@diarﬁfeventue%lly Ireslulting in_cgmponerl;lt A olf ]th5e compounds of Formula
- hydr oxy- 4- (4- yl -2-{2-14-(3-0-tol yl-ureidg)-phen
acétyl ani nb? - pg:ﬁéngﬂem{eétﬁ@r 'i%E r aé%/a&t 315 W é{%’t"g?gyf‘o‘?o’?@o’&?t B @f70511e
(100" i) and Te#tia) Fo@nuis) (1at0)r-qor ¥ e e rexemple, ha$ @dwensnDASIRa 034 that)of
After 2 h an agdid FQRla (Q.-??ol‘)‘ﬁlumatébfbe%ﬁﬁmlaa(ﬂﬁ@ﬂ After 2 h the resulting

s o | [

honogeneous solution was diluted wth CHZCI 2 (600 m ), washed with 100 m
of saturated NaHC03, dried over MyS04,~ |tBre® and concentrated under
reduced pressure. Purification by flHh &ﬁ’hy using a silica gel
10 colum and el ution with 5% MeOH/ { gave a solid which was
recrystallized fromEtOAc to give ®.255 @ of the title conpound as a |ight
yellow solid. M5 [M+l]+ 571.2; 'H Ny (400 MHz, DMSO-ds) 8 0.73-0.81 (7m
6H), 1.42-1.51 (m 3H), 2.18 (s, 3H), 2.59-2.70 (m 2H), 3.263 42 ("7,
3.81 (m 12tH), CémgohettB rhatihnts dofShe (e usthatedSinOforfisla (Rid)a) nfay8& blepardd Hh
273 23:573 :jg'g Em %c d,arz':éf-z\éiih7?r§o?ec&f;%j) Y@é_lpi@oxé RtnEYecrhick IftethUr%3of(tr§e’ reI]éval_rQ art  For
3- Hvdr oxy- 4- ( 4exestpley bee2Bhatt, 4 Mcahamed.dY ydusti i TrREGSRoNhAt. 188 e B&(P BIN3678-3682;
pent anoy| anT nodndBigaiLL Ha6H A, Dansey Chést B8 G3489-502.

The reaction between the component A forming reactant and the component B
25  forming reactant will be recognized by the artisan as one involving the acylation of an amine

by a carboxylic actd which can be made to proceed in good yield at room temperature or



CHBH~N~~Of CHBOHOO~/ NO-~) 10 To a stirred soi ut~on of
4-met hyl - 2-{2-[4- (3-0-tol yl -urei do) - phenyl ] - acet yf am no} pent anoi ¢ a¢ijd1A1320&
g), 4-am no-3-hydroxy-butyric acid benzyl ester hydrochloride (1.6 g), 20
triethylamne (1 m) and HOST (1.06 g) in DVF (50 m) at roomtenperature
was added EDCI . 81. 63 g). After stirring 16 h the m xture was Eoured i.nto
1500 m i ce- WXWO04Ad stirred for 20 mm The resul ting ppt waSCHIBPPAEE and
dried to give a crene colored solid. Recrystallization , from Et OAc gave
2.1 g of the title conpound as a white soli®”" M5 [ Mt1j + 589.2; 'H nnr (400
MHz, DMSO-ds) b 0 73-0.81 (m 6H), 1.37-1.49 (m 3H), 2.19 (s, 3H),
2.20-2.28 (m 1 H), 2.4625 2 49 (m 1 H), 2 99-3.09 (m 2H), 3.33 (q, J =
13.8 Hz, 2H), 3.90 (m 1 H), 4.19-4 23 (n} 1 H, 505 (as, 2H), 6.88 (t, 1
Hy, 7.06-7 12 (i) abovepdy 7thg, upsy of grgupling -pgeqty suph_ag  §-(G-fmethyiqmnoprpp- -
(dt, 1H), 8.06 (etyicdibddimBe 10 Hy@lochidnde 8 (EDMA) 1H)nd 9. Idydrexybebidtriazol? 3 MANT);

oot ontl ort ae- 1RGP g LB AUl ade D8R, SSICH. s
4-t ent - but oxycarfhen§uAt heezeergid b SipthsupRasPhate .8 Nodntel pmetgyl@pccinmigolyionium 4
N HC | di oxang wagrafitidrbbsste dbindr Sref bR rapRbBtddyIeth§Iodmide DIEAN @ndTbEAZbtrRzNAS loxy-

concentrated 5 ynder reduced pressure to give 1.6 he_title conpound
as a white anor Brsgﬁ@et%'FW@P) n‘%ﬁ"ﬁpﬁ)ﬁ uny eﬁngf)rf?hqsﬁraﬁerqn(gkﬁﬁ)o m&,reﬁ\;@bnﬁﬂ n%e 2
44-2.50 (m 1 Hylustpated] - tre ffllpwing Hehentig Sy(ittielis Diaghem avhich grayides B) ger@rahged
(s, 2H), 5 59 (GyeparatioPpcdds for theldbmpiindPofFdtmudd (1.08y:01 (broad s, 3H). E

t ert - But oxycar bonyl am no- 3- hydr oxy- Butyrl c acid benzyl ester CH3 O O HaC
~~O CH3 10 To a stirred solution of Synthesis Scheme I - Step B

4-tent - but 04%5car bonyl am no- 3- hydroxy-butyric acid (2.0 g) in dry DV (30 )
m) at roomTtenperature was added K2C03 (2.8 Q) Ré ter 15 mn. benzyl

brom de (1.7 g) was e After 16 h the M xXtu S poBrmdF,ioEm 200 nl of
wat er and extract ef%%gﬁﬁcgﬁ§éw m* x")  The } ned organi cs re
washed with 1 N NaOH (40 @)z water (40RH7|X é; brine (40 m); dried\over
MyS04; filtered, and concentrated under i5Rg e uc@d.3ressure to gwe anjoil
Purification by Flash 40 chromatography using a silica g,gl col um an
eluting .with 30% Et OAc/ hexane gave 2.1 g of the titfe\co nd as

colorless oil. "Hnnr (400 MHz) EREHIGEPING-A-QE,QQI—MH) N2\53 (m 2H),
3.07-3.14 (m 1 H), 3.30-3.34 (m 1 H, ?12P84]R3 1 H, 4.95 (broad s,
1 H, 514 (s, 2H), 7.34 (m 5H). ' F - 2 5 O

t ent - But oxycar bonyl am no- 3- hydr oxy-butyric acid , CH3 OOH H3 \C CH3 20 A
m xture of 4-anmm: 3- ' - I ' : : NatH

di ~fertbutyl B o §‘8§%?'éﬂ?%é°%”§€“.-ﬁf°3?%"5°§ﬁ§“‘%7’%l’?ﬁd§'" MeNBiT bl cTio %‘%F’nﬁe’
t enperat ure. Af &€ BEIHWRIEESeRER B8 B0 95eHRrte areveitt §Pastiry qfithegraramylisacig aiour
extracted with RitkAee ceddaddr aung)grdipcomarsesnSof By @iperabyiadety fof @thet Gegetdnt

ith 3N HC d i 21 00 . i i
mr e washed 1\‘i;}vint ﬁg\f\% gfe%%o'w‘ e 3e§d%5§/€er' A@éo%’ag lpglr}%ee%gd_ﬁ gﬁ@b gcg)ﬁgé;n;]s? %It éﬁl
under reduced press@enisd2ile) ghdig-1:8) opreyidsfinteimedigter Rd- 4 oviibun 8 cergpeund of bemMuss )

oi | 2 3 MAY ZSJLE’.O)VW@r@@d i9Qéiféd BEDLd, BAWNG0 O3prepate MR finbitploductol & ormula H. .00
(400 MHz, DMBO- d-

1.3 9 Q7. (dd, 1.H, 2.30 (dd, J. = 4.1 and
153 b 1 H) . 2o One S g gpefspy bRyl o o ape it (50
G Met hyl - 2- { 2- [ 4ci{eBweo-t ol yl - ur ei do) - phenyl ] - acet yl am no} - pent anoi ¢ acid

20 Synthesis Scheme | - Step C

~— R, O
ArNHC(O)NH-Ar-CH,C(O}—N N._UL NaOH, BuOH
R

(214 R R, o]

/0
ANHC(OINH-Ar-CH,C(0)—N N—K)LOH

Rﬂo

(2.1.5) ? R



CH3 CHB HH ~N~ OCH3 o ~ ~ off 0 5 A mxture of

4-met hyl -2-{2-[4-{3-0-tol yl -urei do)-phenyl]-acetyl am no}-pent anoi c 384 EM
benzyl ester (4.0 g) and pal |l adi um hydroxi de on carbon {1.0 g) in 2 il
MeOH and 200 ml of THF was shaken on a Parr apparatus under 30 p.s i of H2.
After 2 h the mixture was filtered through celite and the filtrate was
concent r at edvquendes7r educed pressure to give 3.6 g of the tit[PETABAPYIAT as
a white solid. M5 [M+1]+ 398.3; "H nm (400 MHz, DVMsO-d6) b 0.79 10 (d, J =
6.4 Hz, 3H), 0.86 (d, J = 6.4 Hz, 3H), 1.4411.63 (m 3H), 2.21 (s, 3H),
3.36-3.40 (m 2H), 4.15-4.20 (m 1 H)) 6.91 (t, 1 H, 7.09-7 14 (m 4H),
7.33 (d, 2H), 7.81 (d, 1 H, 7.89 (s, 1 H, 826 (d, 1 H, 897 (s, 1 H).

H Meth r~i-2-(2-[4-(3-0-tolyl-ureido)-phe~l)-acetyl am no~l - pent anoi ¢ acid
benzyl ester Cﬂihé:ldau@umdr)bm@ sdpo@i@tyn Bafi@depusin an eldotwbkeiverdnpreferably tert-
[4-(3-0-toiyl- @h&l%)s .rm%fwl kunﬂ@a}elnpne@ﬁélaat(oﬁ ,soprgf)apabiy cb#H&b&l%smg%MCI%%tu%r
(4.2 g), triethyla m), room
t enper at ur e vva§q‘éﬁﬂ’élé6“ Iac'f f”qlthﬁ)’ea"W‘t’%‘l’°“l@'?ﬁ‘ ¥F|9é”erﬁcik‘¥ﬁfrr%° pﬁfﬁﬁ‘l"@d i nt o
water (400 m) and cte conbi ned ani
were washed with S%Gi)é‘?t Pe 8?”88‘{ i’ﬁ%’eﬁ'fq)'s brgﬁqwj?%‘f)ﬁ‘é@w&gﬁﬁorf'ﬁ%g 0??3 aer
(100 m ), bsine¢!. QQ)OOInndr;ier t@mamjssan/ammvg&emn Aorefdidat, dhagel js seh dutcioaimve By mthesesd
under reduced

i terea 1o o SEaD ¢ ST no T B llegecl S bl CORPRT R e
488.2; 'H nnr (’W@'B'ON}HZ DVSO-d6) b 0.79 (d, J 6.4 Hz, 3H), 0.86 (d, J =
6,4 Hz, 3H), 1.45-1.63 (m 3H), 2.21 3 337(5)2H) 4.26-4.31 (m 1
H, 5.07 (s, 2H), 6 91 (t, 1 H), 7. legig S 4 7.29-7 37 (m 7H), 7.81
(d, 1 H, 7.86 (s, 1 H, 8 44 (d, 1H),893(s 1 H. 2 3 MAY 2002 WO
00} 00477 -73 EXANPLE 4 PCT/|B99/ 00973 A

(3-Benzyl - 20xo4{[4(3otol’3<I(a1/'d_)“p I H ach - pi perazn-1-yl)-pro
pi ont acid ~3aa, 9N >x O ~0O OH A sol m;m
3- (3- benzyl - 2- 0x0- 4- ([mm ur ei do) - pbehyl P- ac . azin-1-yl)
5 propiornc acid tent-b e (0.7 g) in 10 M of 4N HCI/di oxane was
stirred at roomterrpgrature After 2 h the sol utf@h@was concentrated under
reduced pressure and the r gue was dissolved in 1 N NaOt (50 m) and
extracted with Et QAc (20 “x'2). The aqueous phase was aci dlfbﬂd &0 pH 2
with 6N HCl and eXttacted with EtQAc (20 nl x 3). The contyrrred of ghni cs

were washed w t h i MCGOdri ed over Na2S04; filtered and id t rat ed®@CH)
under reduced pr reto g| ve 0.54 g of the title corrpoun s a white
anor phous sol i d. ~F

' %} C M5 (M1) 527. B 3
(3- Benzyl - 2- oxo- 4- Z ](’ o-tol yl -ureido)-phenyl]-acetyl}- qq_rlazu{ f I
)-propionic acid tert-butyl ester 0 O ~CH3 H3C \CHs 15, dle corrpound
(whi te anpor phous soli ct;HIVB (M1 ) 583.4) was prepared |3n an anal ogous
fashion to Exanple 1B, t|NIZ| 0 3: (3-benzyl - 2- oxo- pi peraz~n-1- 1) -propi onic

acid tent-butyl ester hén/a red ent, wbicl can be prepared by those
skilled mthe art util ng @ he \proceh le 1 D ~3 a a
: $o~~o~N 2 3 MAY 2002 V\DOO/0047 7
(2.2.4) S o
¢ ~CH,
CH, N n
g 0 CH, O
Oy A0
(2.2.5) >\ \<o
HC CH,

10
Compounds of Formula (1.0 0) in which the B component is a moiety of partial

Formula (1 1 4), 1 e, an i1soxazolyl group, may be prepared by a method in which the final two
steps are similar to the final two steps, Steps B and C, of the method illustrated in Synthetic

Scheme | Preparation of the amine reactant which produces component B of partial Formuia



EXAMPLE 5 PCTI |1 B99/ 00973
3-Benzoj1,3]dioon-5-y|-3-(3-isobuty|-2-0xo-4-{[4-(3-o-to|y|-ureidog-q@ﬁ%ﬁ@
)-acetyl }pi perazin-1-yl)-propionic acid OCHs OI/ NO~NOH 10 'O 5

title conpound (white anorphous solid; M5 [M+1l]+ 615) was prepared in an
anal ogous fashi on to Exanple 4, ut|I|Z|ng

3-benzo[ 1, 3] WOREP475. y| - 3- ( 3- |sobutyl 2- oxopi per azi n- 1- yl ) - pr SGTGRIE8Ei o
tent-butyl ester as the anore reagent mpart_ B, which can be prepared by
those skilled in the art utilizing the procéﬁure referenced in Exanple 1 D.
EXAMPLE 6 10

3-(5-(2-Carboxy-et hyl - 3-(3-net hyl - 1 {2 [4-(3-0-tolyl- ureido) phenyl] acetyl
am no} butyl) -4, 5-di hydro-i soxazol - ] - propi onic aci

~/ Hl NOO oNTeéd) ¥ '”Fﬁga*t?‘i’ sqnéraéb%aﬁrmwﬂmnfsmﬂ%@mﬁﬁéﬁ&? @dh‘? W"W%W@Fhé%us
fashi on to Exangdhem2jl —ated A'zi ng

[ 1- (hydroxyi m no-net hyl ) -3-net hyl -butyl]-carbam c acid benzyl ester and 4
15 met hyl ene- hept anedi oi ¢ aci d di et$ytheeisSetrened! tHepAtarting materials in
part D. White anorphous solid; MP 173-5 C, M [ M+tl] + 567.2; Anal. cai cd.
for C30H3eNz0~: C (63.59), H (6.76), N (9.88). Found: C (63.07), H (7.21),

N (9.70). EXAMPLE 7
IQurelrdxp%p henyl ] - a6 Iam no} b y®Y -4, 5-d
%E qﬁNl Pff N-o
99

3-[3-(3-Methyl -1-(2

i hydro20 i soxazol -5

2 3 MAY 2002 WO 00/ 00477 - 75 [ NETRE3MEDIE t|tIe conpo prepared

in an anal ogous fashi ¢h7.6lo Bgnple 2, utilizing (2.1.7)

[ 1( hydr oxyi m no- et hyl % 3- et hyl - but yI ]-carbam c acid benz est er and

met hyl 4- pent enoat e 15 StepHecl inputhegsntat eirTtiag atenaling { -faymy| Yat'&?rﬁ%% caghaniad
"H nnr (400 MHzacid Doty dbprofectihg 7§oddR, dnd-héuiry the,desildy, RVad#ARE dubsﬁtuent5 & thiz,

3|_|)|'|) , 12483- ( ét ¥ 5{' 4 f@%ho%ﬁ%%(fzﬁ{& rq) 2Hhis 5%%’9‘(‘9( éfagﬁlg) mﬂtégé Ii reazciedl_ﬂv&hm

1

4.62 (m 179, rwdrggylz(nnme Dydsocplogde-gnd ;oqq)m aqetqtg in a7su¢apl ﬁplvmqpuchnsgga\edand] =
8.1

[

(3-o-t
.

(
H 22932H) 7. ’ndrdh tonrepaq?e ﬁne'%rregpo'ﬁam%&l% it Sccoldahbe w&h 22netl-i@owrP p(d&bduge
, S

2- (3- Met hyl - ’?‘)f"’[”& °€g°°8y' tagigﬁff” %H% F'E?B’ja B’h@ﬁW‘fr Do¥big aRioRuYE! bt 9 508k Lol -
yl'110 propi ormasntamdd ~3 Na\ CH3 OCH3 OO/ OOH The title compound was
p epared in an anal ogous fashion to Exanple 2 A-C, using

3[ 2- (1- benzyl oxycar bonyl ani no- 3- NEQMSHMMS yl ]- propionic acid
nmet hyl estgg as starting material White solid; MP 168- 170 C, '"Hnnr (400

MHz, - DVBO- ds) b077(d J =6.0H15 Hz, 3H), 0.83 (d, J = 6.6 H, 3H,

U'I

Hz, 2H), 3.34 6.72 (s, 1I—|),689(tJ

:7.4Hz,1H) 7077@( 7.32(d,0J ~5_Hz, 2H), 7.79 (d, J =
8.1 Hz, 1 H), 7.84 (s, 354)854(/\f§[f83 1
(M) 493.2. B (217 5 e,
2- ( 1- Benzyl oxycar bonyl ammD- 3- net hyl - but yl ) - oxazol - 5-yl ] - pr opi
met h

yl ester CH3 Ol ~CH3 1| O O p~CH3 N
N-©, 0
on“ ' o-Cs

R3
O R?

.91 (s, 1H); M

nic acid

(2.1.8)

The oxime (hydroxyiminomethyl) intermediate (2.1.7) is converted to the desired
isoxazolyl-containing B compaonent of partial Formula (llle), intermediate (2.1.8), by oxidizing
(2.1.7) to its corresponding nitrile N-oxide with sodium hypochlorite in a suitable solvent such

20 as THF or methylene chlonde, and reacting the nitrile N-oxide in situ with an appropriate
terminal alkyl alkenoate This [2+3] cycloaddition reaction 1s well known in the literature as a
method for preparing the isoxazoline ring structure See, e.g., Synthesis, 508-9, 1982



20 A m xture of
5- (2- benzyl oxycar bonyl am no- 4- net hyl - pent anoyl am no) - 4- oxopent anoi ¢ ggmg 00
met hyl ester (300 ng) and POC13 (351 ng) in toluene (10 m) was heaz t
reflux for 3 h. An additional 351 ng of POCI3 was then added and the
m xture was heated at reflux for and additional 2 h. The m xture was cool ed
to roomtenpry@iodd#, poured into 25 aqueous bicarbonate and epgmastomerdw t h
Et OAc (2 x 100 m). The conbi ned organics were washed with water (20 m)
and brine (20 m), and dried over MySO04 Thgsresulting m xture was filtered
and concentrated under reduced pressure to give an oil Purification by
flash 2 3 MAY 2002 WO 00/ 00477 PCT/1B99/00973 -76 chromat ography using a
silica gel colum and eluting with 2.5% MeCOH in CHZC12 gave 100 ng of the
title conpound as an oil. M5 (M) S/hesls Scheme !l - Step C
2- Benzyl oxycar bonyl ammo- 4- met hyl - pentanoyl am no) - 4- 0xo- pent anoi ¢ aci d
nmet hyl ester CH3 CI—|3 ONCHS OO5 To a stirred solution of

mePhyl - pént an0| c acid (1.3 g), 5-)

2- benzyl oxycar bghy
am no- 4- oxo- pen |coa W\/&L drochl oride (0.90 g) and HOBT
(0.67 g) in DV o0m t enpePat ur e was HEddedHTEA (0.7 m) foll owed

: e

by EDCI (1.05 g). AfteOFétll’l’lnngI’ 16 h the mX oured into water
(100 M) and extracted with EtOAc (2 x 100 m). 10 The conbimed organics
were washed with 5% cieif§)c acid (20 m ), saturated aqueous bi cakbonate (20

m) and water (20 m); dried over MgS04; filtered; and comgéqtrat under
reduced pressure to give an oil Purification by fl ash, i ng
a silica gel colum and eluting with 2.5% MeOH CH2d z ’% g2 0.53 g of the
title conpound as an oil. M5 [M+1l]+ 393. 15 EXAMPLE 9 [ 3-(
1-Y2-[4-(3-0-Tol yl -urei do) - phenyl | -acet yl am no}-cycl opentyl (219

~i soxazoi -5-yl]propionic acid OO~ ~ OOH N O The title conpound was
prepared in an anal Bgdeszyl gakpoatet(d 18k imganeered tothe primaty ammne((2.1.9) by utilizing

(hydr oxyi mgno-dretohitk Xolieyhg e&a@aﬁtyhsmgc@qel@amsﬁedawérétu#é%adehu@@t ag/Pﬁo%mw I

VB [ 0s ao1B Wia HRE AR OF b Grefes Ry 85 800 (£ f8 ¥, prsfy %em |
(11.42). FoundSocCGCheB. 8&pmu . 852209y 6 Nr (CEISOM) (. Chezn :§ONA¢th@0®nV®nO©I o0w477
77 EXAMPLE 1{@, CT/ 1 B99100973 A

(3-(3-Methyl -1-{2-[ 4- (3-pyri dm 2-yl - urei do) - phenyl |

acetyl ammo} - but yl ) asexaewd déschbensyntiafisCoreauiydagylicabld tcHRe Corigdands &P Fofmud H |
Exanpl e 2.t {05l £ fﬁ%‘ﬁm‘%&‘@% GHERA Sl ThPE SREAURFE Wec BN Rpess,

B. Wiite soli oﬁchwne 15931%1 through Hmwﬂ( agierengeztp mawarbcwmnq of the arewno
Hz, 3H), 0.91 ik@ntich (whéte 3tdpd is 3hblogols &PStdps/Bartd® inddhemd )64 (t, J = 7.3 Hz,
2H), 2.98 (t, J = 7.3 Hz, 2H), 3.47 (s, 2H), 5.06-5.10 (m 1 H, 6.01 (s, 1
H, 6.96-6.99 (m 1 H), 7.14 (d, 1 IS)fnthé(sisZSbhémeuzld), 7 45 (d, 2H),

7 67 7.72 (m 1 H, 825 (m 1 H; "(Mrl |+ 10 480.3 B
Pyridi n-2-yl -ureido)-phenyl] - acetlc acid O1@,OH The title conpound was
épared i n an anal ogous fashlon Exanple 1 6’ u5|ng 2pyri dyl isocyanate
and 4- am nophenyl aceti c acj tellals M5 [ Mt1j; 272. 2.
EXAMPLE 11 A
[ 2- (3-Met hyl -1-{2-[ 4- -pyridln-2-yl urecno) ehyl] acetyl am no}-butyl)-th
i azol - 5-yl ] propiqnic /acid
©\/ " 0 (2.2.7)
O\[r H
0 CH,
(2.2.6) 3 o’

CH,
CH,
15 (2.2.8)



bb~H~NMN~~\ OCH O/ SOHThe title conpound was prepared in an
anal ogous fashion to Exanple 2 A-C, using 20 23 MAY 2002
(4-(3-pyridin-2-yl-ureido)-phenyl)-acetic acid rn 2B and 3-(2-(

1- benzyl oxycar bonyl am no-3 net hyl -butyl } -t hi azol - 5 yl]-propionic acid .
met hyl ester in 2C. Of-white solid; MP 173-5 C, 'H nnr (400 MHz, CD30D) 8
0.88 (d, J =wo6.0606¢77 3H), 0.92 (d, J = 6.6 Hz, 3H), 1.60-1. 77P<€TﬂB98/P99732 59
(t, 3 =7.3 Hz, 2H), 3.05 (t, J =7.3 Hz, 2H), 3.50 (s, 2H), 5.19 (q, 1H,
6.96-6.99 (m 1H), 7 14 (d, 1 H, 7.2A (d, 2#)) 7 38 (s, 1 H), 7 46 (d,
2H), 7 67-7.72 (m 1 H), 825 (d, 1 H, 869 (d, 25 1 H, M5 [M1 ' 496.2
2 3 MAY 2002 WO 00/00477 -78_ PCT/1B99/ 00973 B

[ 2- (1- Benzyl oxycar bonyl am no- 3- net hyl - butyl ) -t hi azol -5-yl]-propionic acid
met hyl ester O O OCH3 H A jfi xture of

5- (2- benzyl oxycar bonyl anmo-/4- met hyl - pent ang ﬁ) 4- 0x05 pentanoic acid

met hyl ester (0.96 g) and lLawesson's Reagem 4- n@thoxyphenyl} 1,3
di t hi a- 2, 4- di phosphet ane- 2} 4-di sul fi de] ( g) ol n anhydr ous '
i xture hoUred i nto wat er
(200 M) and extracted with Et OAc (2 X 200 m ) }I},a C nbl ned organi cs were
washed with water &40 my- Pne (40 m), r|ed oV r MyS04, filtered and
concentrat ed underHg an oil. Purifi
chr omat ogr aphy usi ng silica gel colum and el uting p@?%&%@%ZQZ
gave 0.39g of the titl ffpound as a col orl ess oil. )N DH teHHUOH
GYA~ItD G 17
4 (3-(3-Methyl-1-(2-[ 4- (‘?-30 tol yl -ur @ - phenyl) - aget yl anmo} - but yl ) -i soxaz
-5-yl)butyric acid Ci82bh ~ CH3 L ~ 1 ~0 HO~~I\O—IN,O)150
The title conpound was prepared m Mial ogous H,ashi dn to Exanple 2,
utilizing [ 1(hydroxyi m no-nethyl)-3-methyl -butyl)-garbam c acid benzyl
ester and net hyl hex-5-ynoate as st 8Py materi gl s in step D. V\hite solid;
"H nnr (400 MHz, DMSO-ds) 8 0.81 (d, S\gé\?é'ﬁz) 3p)500.85 P4, J = 5.8 Hz,
3H)) 1.50-1.82 (m 5H), 2.21 (s, 3H)) H =\Z , \2H), 2. 70 (t, 20
J =7.5Hz, 2H), 3.35 (s, 2H), 4.92-4.98 (m 1"H), 6.10 (sC1 H), 6.91 (t,

)

1 H, 7.09-7.15 (m 4H), 7 34 (d, 2H), 7.81 (d, (} 7.86 (s, 1 H), 8.43
(d, 1 H, 8.94 (s, 1 H; M [M1l )+ 507.3. ~ r zoo2 WD 00/ 00477
PCT/ 1 B99/ 00973 79 E&HdhEs 8 Formula (1.0.0) in which the B component is a moiety of partial
3-

[ 2- (3- Met hyl ﬂor&alal[(fla 6379-%%34@2&@ gog%map@s%agk}@@sﬁmeﬂﬂhnm@t&émaw yaz

ol -5-yl)propionic ac
title conpound YRS BitepaF¥d fteah BaAdl SuBuberaYRtrLRUTE S AnpINeta STy 't he
appropri at e 5st aprepargtionadf @tel sxhise sactantadniph priuddsicbmpeeht Bl pf pdriian FsrmukQ0. 1 dyizs

(DmIVBO?,(lj—I{)G) g (2) 1821245951]_‘? ger&a@%tg fJ I%he ééhﬁ)oufgigfﬁo(rgﬂakﬁ 0‘0&9\ t@ Jﬁ%own@l %nt?és&éﬁyém%él
3.36 (d, J =14 Hz, 1 H), 3. 41 (d, Shnihediésdriéme #l -rdep £- 03 (g, 1 H), 6.91 (t
1 H, 7.09-7.15 (m 4H) 735 (d, ZHT 7.39 (s, T H, 7.81 (d, 1 H, 7.87

(s, 1 H) 8.69 (d, 1. 8 95 (8n 1 H); I\/B[M+1]+ 509.2 FXAMPI F 14 )

3-{3-[3-Methyl -1-(2 [3 (4 met I-pyr i di n-3- sddmmu,ly@dcﬁla;]tephenyl} acetyl am
I‘fpl ﬁamdl\l- SCHo\ ~~, ~ON~~ ~ |

= 0
= ~
(2.1.7) /\/\[or
CH.CIl,, TEA

no) - butyl ] i soxazol -
/ O CH3

(2.1.11)

The oxime (hydroxyimmomethy!) intermediate (2.1.7) is converted to the desired

10 1soxazole-containing B component of partial Formuia (1.1.6), intermediate (2.1.11), by
oxidizing (2.1.7) to its corresponding nitrile N-oxide with sodium hypochlonte In a suitable
solvent such as THF or methylene chlonde; and reacting the nitrile N-oxide in situ with an



Hv CH3 15 The title conpound was prepared in an anal ogous fashion to
Exanpl e 2, utilizing {4[3-(4-nmethyl-pyridin-3-yl)-ureido]-phenyl}-agaAd00l
acid in part B. Wiite solid; Ms [M1]+ 492 EXAMPLE 15
3-{2-[1-(2-{4-[3-(2-Chl oro-phen |y

) - ur ei do] - phenyl } - acet yl am no) - 3-net hyl - butyl ]t hi azol - 5-yl }-propi onic acid
20 O\/ "OHyB dooba7y JL \ AN NI / OCH3 Cl H CH3 The title courapswboyms
prepared in an anal ogous fashion to Exanple 11 using the appropriate
starting materials and reagents Wite soli#s- MP 173-5C, Ms [M1 J+ 527;
Anat cal cd for C26HZ9CI Nd04S~ C (59 03), H (5.52), N (10.59). Found C
(58.89), H(5.60), N ( 10.49) 2 3 MAY 2002 WO 00/ 00477 PCT/1B99/00973 -80
EXAMPLE 16

3~2-[ 1- (2- { 4- [ @plopridtettdronnz: plhe raKyheate. eilide [2+pheriphddimnatydtionnzmyel knset ythe but
yl ]t hiazol -5-y|1}- i.onj ' ) ~ == He %:C
CH3 5 The titl 'gér%tg{?p%gfn@ét&%fﬁﬁ rebarige hiatoie g Sg6u E%ﬁf'g'n%”eg’xs;%r%%ell
using the appr¥8fiate starting materials and reagents. Wiite solid; M
197-198C, Ms [M1 ]* 523; Anal. calcd. far C27H32N405S C (62.90), H (6.26))
N (10.87). Found C (62.09), H (6.3%&‘&&&%%&5&52&@ F 17 10
3-{2-[1-(2-{4-[3-{2-Fluoro-phenyl)-ureido] -phenyl }-acetyl am no) - 3- et hyl - bu
tyl]thiazol -5-yl }-pf8pi oni cyaci §-@Q a pl ~a N O0CH3 FHCHs OH The
title conpound vvasaOe N n us-GHashi on to Exanpl e 11 using the
appropriate starting nmaterj al i solid; 3-85C, M
[M1]* 511.1. 15 EXAWPLE I8 AR? M%'&COI'?
3-[3-(3-Methyl -1-{2-[4-(3-0-tolyl -u2didb) - phenyl ] - acet yhami no} - but yl ) -i soxa

,@nd r eagenct)s.

zol -5-yl]acrylic acid OHOi O CH3 ~ 3 MAY 2002 WO 001 0Q477 -81
PQT/ 1 B99/ 00973 The title conpound was prepared in an an%l ogous fashion to
Exanpl e 2 using N~

3-[ 3( 1- benzyl oxycar bonyl ammo- 3- met hyl - but yl ) - i so¥ = L aci d

ethyl ester as the starting material in part (;'_Y&mrit lid; MP 136-8C, M5
[M1 ]+ 489 R? (2.1.12)

The benzy! carbamate (2.1.11) is converted to the primary amine (2.1.12) by utilizing
one of the following reagents using the published literature procedures: H,/Pd-C (Ber., 65, p.
1182, 1932); HBr, AcOH (J. Org. Chem., 17, p. 1564, 1952); 70% HF, pyridine (J. Chem.
Soc., Chem. Commun., p 451, 1976) or CF3SO3H (J. Chem. Soc., Chem. Commun., p. 107,
10  1974).

The above described synthesis is broadly applicable to the compounds of Formula
(1.0.0). In order to make said synthesis even more clear, there is set out below Synthesis
Scheme 1ll, Steps A through C with reference to a particular compound of the present
) invention (where Step C is analogous to Steps B and C in Scheme I):

15 Synthesis Scheme lll - o




B 3l 3- (1- Benzyi oxycar bonyl am no- 3- net hyl - butyl ) -i soxazol -5-yl]-acrylic acid
ethyl ester O~CH3 O/ OO5 A stirred m xture of 7
[ 1- (5-fornyl -i soxazol - 3-yl)-3-met hyl -butyl]-carbam c acid benzyl estze:l? M&&n}]
ng) 1.3 mmoi ), pyridine (10 m) and ethyl hydrogen nmalonate (255 ng) 1.9
mmol) was warned to 55C. After 2 days the m xture was cooled to room

t enper at ur e, WoRA7i nt o water and extracted into Et OAc (3x).PGHEBREMYPned
organi cs were washed with 1 N HClI, 10 water, and bane; dried over NaS04,
filtered and concentrated under reduced pre¥sure to give 480 ng of a yell ow
oil. Purification by Flash 40(small) chromatography eluting with 1:3

Et CAc/ hexane gave 220 ng of the title conpound as a light yellowoil. M
[Mt1 ]+ 387. C. (1-(5-Fornyl-isoxazol-3-yl)-3-nethyl-butyl -carbamc acid
benzyl ester CHO N ~ , O ~N $H m xt ure of
[ 1- (5- di et hoxynet hyl -i sox N € 1 c aci d benzyl
ester (920 my, 2.4 mol}, ] bps) was heat ed
to reflux. After 35 nmm {he mixturetwas coeFed o roc ATPEAL ur e,
neutralized with saPld HCO03 and concentrated qﬁer reduced pressure. The
resulting paste was taken-@p in &t OAc; washed @#% wat gr and brine; dried
over Na2S04; filteHen; dconcent r &tgd under 20 reduced sure_to_give a
light yellow oil. Purification by %l ash 40(small} chro Eﬁgdf p'HQSB'IQJang
with 1:3 Et CAcl hexane HI07 ng of the title conpound asnaoH ighbuyg! | ow
oil M5 [M1 ]' 317 2 MAY 2002 WO.8QI 00477 PCT/ 1B9%1 00973 -82 D

1- (5- Di et hoxynet hyl -i soxdh~ - 3-yl)- 3- yl -butyl ] -caybam c acid benzyl
ester OOCH3 A m'xturqlgf )

[1- (hydr oxyi ni no- net hyl$Z3%et hy! - byt yhi,- car banig
4.5 mol ), 3, 3-di et hoxy- propyne (1.5Yg, 11.4 mol

(6 drops) was 5 stirred until honog 0 t hen
added. After stirring vigorously fofm
aqueous | ayer was extracted with CH2Cl . i ned a@rgani cs were

dried over Na2S04; filtered; and concentrated cefl pressure to
give a yellow oil. Purification by Flash 40(smaIJ) chromatdgr aphy el uting
with 10% Et CAc i n hexanes gave 920 ng of the titlzéjc?bnpound as a colorless
oil. M [M1 ]+ 391. 10 EXAMPLE 19 _ ) .
3-{2-[ 1- (2-{ 4- [ 3- ( 2,6 MHURTOPILEBMERY LU VEB] t5nk Pemponeabisyd dnsiefy 28 Pagiehy |
-but yl ]t hi azol -Formygdid ¢1pt.0pireniac ogazioithe @rdipvmaylid [(Tb@rdd by a-mkettbdCiisti@tedgeneraiy3
The title conp . (ﬁg@e{ in_an anal ogous fashion to Exanple 11 using
t he 15 appr opr?gpgfaév?\g'Pg% g rsrggglr‘%%ael s and reagents. Wite solid; M
148-50C; MSs[ M 1J+ 561. EXAMPLE 20 gynthesis Scheme IV - Step A

3-{2-[1-(2-(4-[3-(2, 6-D net hyl - phenyl’) -urerdo]-phenyl }-acetyl am no) - 3- net hy

sd benzyl ester (1.2 9,
CH2C12 {40 m) and TEA
orox bleach (20 m) was
re separated and the

| -butyl]Ithiazol -5-yl}-préf@ironic aghd O S v ~OH CH3 0 ~ N ~N N-LN ~ ~ O ChHs
CH3 H H CH3 2 3 MAY 20Q2y @ ? o HOBT, EDCI, DIEA,
0 3
ﬁ3 CH, CH,Cl, )
R* (2.1.14)
+
ArNHC(O)NH-Ar-CH,C(O)NH
ArNHC(=O)NH-Ar-CH,C(=0)OH He o O
. A
H3CH3C R

The condensation of carboxylic acid {2.1.2) and amine {2.1.14) to give the tert-buty! ester
(2.1.15) is shown n Step A, and is analogous to the reaction in Synthesis Scheme 1, Step B
The tert-butyl ester 1s converted to its corresponding acid, (2.1.16), by subjecting it to acidic

10 conditions such as HCI in a solvent such as dioxane at or near room temperature The
transformation of (2.1.15) {o (2.1.16) is shown in Step B below.



WO 001 00477 -83 PCTI |1 B99/00973 The title conpound was prepared m an

anal ogous fashion to Exanple 11 using the appropriate starting mat @i ¥As200]
and reagents. Wite solid, MP 125-7C, M5 [M 1J+ 521. EXAMPLE 21 3-{2-[

1- (2-{4-[3-(2-Chl oro-6-net hyl - phenyl

) - ur ei do] - phenyl } - acet yl am no) - 3- net hyl butyl j -t hi azol -5-yl }-propi onic acid
OOHS OB Qb /| ~~0CHB C ~ ~ CH3 The title conpoundppvpsp@yeepar ed
m an anal ogous ?as ion to Exanple 11 using the appropriate starting
materials and reagents. Wite solid; MP 16Q52C, M5 [ M 1J+ 541. EXAMPLE 22
10

3-[2-(3-Met hyl -1-{2-[4-(3-phenyl -urei do)-phenyl ] -acetylam no}-butyl)-thiazo
| -5-yl]propionic acid 0 OHS 0/ ~wW OCHH~ ~/ CH3 The title conpound

was prepared in an anal ogous fashi %Qntg&s@@,@ég/ Js'lte%gl ng the appropriate
starting materials and reagents. =8C, M5 [M+1l] " 495. 3.
15 EXAMPLE 23 HCI, dioxane

N- Hydr oxy- 3- ( 2- ( 3- RSNRG(QRNHAS: %CQQ%N% foryr=urai doTHHRINTA -G QN no) - bu
tyl)th~azol - 5y|]-prop|onam_[ct§ HNO\ / bs O-NH N H3C ~ H3C 2 3
MAY 2002 WO 00l 00477 -84 5 10 99/ 00973 Hydr oxyp aqse hde%bn ride
(6.96 g) was susperied)ln rre I 3( 35 m.) and heat ed to 90C ol ut| on
was added to potassium hydb p{lcde .38 g) dissolved in nethanol %21

After 15 minutes of stirring,’the soI ution was filtered and

3-[2-(3-nethyl -1{2-[ toI r n ace, hut. azol
-5-yl ]-propionic am'ﬁtegﬂ% h"’ﬂ/ a ‘I?H U?dsgs %%‘% Sl e)&\ﬁ/azpp%&fm'%é}m)
reacti on was stshewed atep tCoUﬂCM enp & antalogeusf torthel BantionLi SgnthasiNSeIeime( 50Stab B

was added, and jhiendaRidanide WoR. 1rﬁ§rqyetg/cl|z@d VBChRzdMe [Leisiup was presense of
paftiti oned bet ween et h

ori.c_aci e organic
portion was dri%&dVRmupes ﬁ'&tﬁ.“dﬁ?’?ﬁﬁf’ggﬂ aénsgm‘f’%gel%l gé%ﬁ%@%rqﬂﬁe PRGBS The
title conpound (PBtolets! gletrbiédyonnzest 305 ol 3g4ed 98y, mn%eted/ITezaNdem fattod, . 3649,
m xture of ethyg g@cetate and nethanol MS [Mt1l ] 524.1. Gxannci F ~e
3-{3-[1-(2-(4- [3 (2- Chl or o- phenyl ) - ur ei do] - phenyl } - acet yl am no) - 3- met hyl - bu
tyl]isoxazol -5-yl}-propionic acid Bynlfesia Sé¥ems v -Gtep C

- _ 0
ArNHC(—O)NH-Ar-CH2Cé—O)NH + HZNW SR HOBT, EDCI, DIEA,
OH © CH,CI,
(2.1.16) HO (2.1.17)
R°® R?

ArNHC(=O)NH-Ar-CH,C(=O)NH

0]
N
H R
) o) OH
/

0 (2.1.18)
10 R

3R2

Synthesis Scheme IV - Step D

ArNHC(=O)NH-Ar-CH,C(=O)NH DAST
@]
SR’

N R
o _<_(;_1 ArNHC(=0)NH-Ar-CH,C(=0)NH
g0 (2.1.18) "{: '
o R3 R?

? 0
R (2.1.19)



/ N~ C HThe title conpound was prepared in an anal ogous fashion to
Exanple 2 using the appropriate starting materials and reagents. V\Vzist‘q/_\y 2002
solid; MP 143-5C, M5 [M1]+ 511.2. FX@IfIPlI F 75
3-(2-(1-{2-[4-(3-0-Tol yl -urei do) - phenyl ] - acet yl am no) - but - 3- enyl ) - thi azol -5
-yl']-propionic acid O/ Ol OwH ~ CHz CH3 20 The title conpound wa

prepared i n WA A dgous fashion to Exanple 11 using the apprd’ﬁ"ﬂﬁ?%‘m”
starting materials and reagents Wite anorphous solid, M5 [M1 J° 493 ?
3 MAY 2002 WO 001 00477 PCT/ |1 B99/ 00973 -85 EXAVPLE 26 A
3-{3-[1-(2-{#4-[3-(2-Chl oro- phenyl ) -urei do] - phenyl } -ac~l anmp) - 3- net hyl - but yl
]i soxazol -5-yl }-3-o0xo-propionic acid ethyl ester ~CH3 Nw~~/ OC J 5
The title conpound s prepared in an apnal ogous fashion to Exanple 2 using
3-[ 3(1- ami no- 3- net hy '-“?Jﬁt @E)deﬁ'ée&@zdof-’- -520) 12 PRaipsd P S5ien 8- L1 dheerrpspnce of
ester hydrochl osdudeus basstaspstBwihi tSters 6 batgw bR 58religoudVB fhivkrddition 7HSyrhesB
3-[3-(1-Am np-3 I yl ) -i soxazol - 5-y~- 3- oxo- propi oni ¢ aci d et hyl
est'er hydroc Io?‘?ﬁkﬂ@ﬁ %—EEHZN 10 A sol ution of

3-[3-(1-tert:butoxycarbonyl am no- 3-gm@iHayk sbine i()-step@xazol - 5-yl J- 3- oxopr opi
onic acid ethyl ester (1.4 g, 3.9 rmol) Th AMHC T h dioxane (5 nl) was
stirred at rpom t enpdHO(=0)8H-AFCHC(D)NHL re was concentrated under
reduced pressure to give the titlg cornpound as R.OBHe yel l ow solid. M

[ MF1J™ 269.0, 15 C. 2 ten Bu
3-[3-(1-tert-Butoxycarbonyl anpd-"8& net rDutyl)-i soxazol 8 0XO0- pr opi on
ic acid ethy|] ester H3C O Hs ~~5|—|3 The title conpoun vvas prepared

from 3-(1-tert-bul oxycarbonyl afo- 3- et hyl but yl \ngs ngl,a@-(ﬁ{é blﬂ\ﬂéy' ic
acid by treatnment with carBonyl dl(z ﬁ;\zol e foll O\Aed@g}} &

200z WD 00/ 00477 PCT/| B99/00973 -86 ,
(2.1.20) o r*R

O
5 HO

The above described synthesis is broadly applicable to the compounds of Formula
(1.0.0). In order to make said synthesis even more clear, there is set out below Synthesis

Scheme IV, Steps A through E with reference to a particular compound of the present
invention:

10 Synthesis Scheme IV - «
oH C

HOBT, EDCI, DIEA,
H,C (2.2.14)

CH,

°J ch,

Z OH (2.2.15)

2.3.2
=52 i

G: m dioxane

(2.2.16)

CH,
OH O HOBT, EDCI, DIEA,

(2.2.17) CH.Cl,




magneswm salt of nono-ethyl mal onate as described in Angew. Chem Int Ed

Eng., 18 ( 1979), p. 72 FX~AAPI F 77 FSMAY 002
3-[2-(1-{2-[4-(3-0-Tol yl -ureido)-phenyl]-acetyl amp}-butyl)-thiazol-5-yl]-p
ropionic acid 50 ~s o ~ ~ ~ off CH3 CH3 The title conpound was prepared in

an anal ogous fashion to Exanple 11 using the appropriate starting materials
and reagent ¢o dfvok@ solid; MS [M1 ]~ 493. FXAAAPI F 7A 10 N PCT/IB99/00973

j 15- ( 3- Met hanesul f _onyl am no- 3- oxo- propyl ) -t hi azol - 2-yl ] - 3- et hyl - but yl } - 2-
[4-(3-0tol yl-ureido)-phenyl]-acetamide w1-88-1 / o HCH3 NS -OCHs | | CH3
O CH3 A m xture of

3-[2-(3-nethyl-1-{2-[4-(3-0-tolyl-ureido)-phenyl]-acetyl am no}-butyl)thiazo
| -5-ylj-propionic acid (Exanple 13) (91 ng, 0.2 mmol), DW (5 m), EDC (48
ng, 0.2 mmol) and p (NZG mg, 0.2 mmol) wapagtirred at room tenperature.
After 10 mn, madg (51 , 0.5 nmmol) was added. After
stirring 16 h tﬁle/s;\p[ |Eg@%9‘\| uted wt OAc and washed with 1 N HC
(2x). The organi ¢l ayer was” de&d r Na2S04; N, tered; and concentrated

under reduced pressure. O_Thep'?e ul tling solid was puriffi eg by Flash 12
e

chromat ogr aphy el ut’ Ng, c in EtOAc t f Che title
conpound as a white anor phous sohi d. JM 1) 884N 1 2002 WO
00/ 00477 PCT/ 1B99/ 00973(2.2B18) EXAMPIHEC29 2- {4- [ 3- (2~ Chl or o- phenyT) - W ei do

- phen H,C 0
[}-N-{1-[5-(3-nmet hanesul f onyl am no- 3- oxopr opyi ) -t hi azol | ] I thyl -buty
| }-acetamde ON\ Si 1 ~1i ~ocHB WN~CHs HCO O -S OnThe/TCCHL e
conmpound was preparqﬁ i the anal ogﬁ javh to Exanple 28 fronthC
3-{2[1-(2-{4-[3 thio nyb) - urgi 4o] - bhenyl } - acet yl @& #b) /3- et hyl - but
yl]-thi azol-5-yi PNopiconi idi_Col/orTess”oil; MS [M1 ]+ 607. EXAMPLE 30
3-[2-({2-[4-(3-0- onI-ureldo)-phﬁn ]-acet~%ﬂ%_n%}- hi azol -5-yl ] -pr
opionic acid OSOHUOi~ ~N/ w ~ H cH3 MRPHFEE-BY9H ¢ onpound was

prepared in an anal 0@ f ashi ono Exanmp he appropriate
starting materials and reagents. Wite®solid; M5 [M+1l ]' 453. EXAMPLE 31

o e o ghginte o Fotmud T 68] rPORE e 8 SEiportent &4 ity ot bartal °7

Formula (1.1.2), r.e., an oxazole group, may be prepared by a method illustrated generally in
the following synthesis scheme:

5 Synthesis Scheme V - Step A
0
HszU\/\ﬂ/O\R HOBT, EDCI
o}
2.1.23
+ ( ) TEA, DMF

) o
SUESS Aag N
2122 ° OI ﬁﬁ/\g/\)koz
R2

(2.1.24)

Intermediate acid (2.1.22) is condensed with amine (2.1.23) to give amide (2.1.24) as shown
1s Step A, and is analogous to the reaction in Synthesis Scheme |, Step B. Intermediate
amide (2.1.24) is cyclized to oxazole (2.1.25) in the presense of phosphorous oxychloride in a

10  solvent such as toluene at temperatures between room temperature and 110 °C as shown In
Step B below (J Org. Chem 55, p. 386, 1990)



Nl \ O~~S OH 11 OCI The title conpound was prepared in an anal ogous
fashion to Exanple 11 using the appropriate starting materials and 7r39&mamﬂ%
Wiite solid;, M5 [MH1]+ 473. Z 3 MAY 2002 WO 00100477 _88 Fxnnnpi ~ ~~
PCS/ 1 B99100973 A -
3-[2-(1-{[4-(3-0-Tol yl -ureido}-phenyl]-acetyl]-pyrrolidin-2-y [ -5-y
| ]-propioni c‘gé(g&&“gjf- OH O A solution was prepared of ll)éf/f@bwﬁ
3-[2-(1-{[4-(3-0-Tol yl -ureido)-phenyl)-acetyh}-pyrrolidin-25

yl)-thiazol -5-yl]-propionic acid nethyl ester (0.33 g, 0.65 mmol) in

met hanol (4 nL), tetrahydrofuran (8 niL) and aqueous |ithium hydroxide (2M
4 m.). The solution was stirred for 4 h and partitioned between aqueous
hydrochloric acid (1 N, 30 ni) and efhyk3celale. §298 ). The aqueous
portion was extracted with ethyl ac . conbi ned organic
portions were extracted with brine (20 nL) and the sol vent renoved in vacuo
to give the titlecorrpou d (P.3 g, 949 . ' HNVR (400 MHz, CD30D): b 7.60 .
(d, J=7.3 Hz, 1 H. _7 4%}5 9 %/%:8.5 HPOCR, f6ikne 7. 29 (d,
J=8.5 Hz, 0.6), 7.18 (m 3H),/\6, ( 1.4H), 5.40 ~J=7.0 Hz, 0.3H),
5.34 (d, J= 6.0 Hz, 0.7H) B A-B.8 (R 4H), 3.05 (m 2H), 260 (m @H),R2.27
(s, 3H, 1.9-2.2 (m 4H). I\%; Calc'd for CzHH2sNaOaS: 492. 18\Foung’ é’ﬂ/&l)

492.9. B. (2.1.24) o
3-[2-(1-([4-(3-0-To|y|-ureido)-phenyl]-acetyl)roI'dikj\-Z-M -thiazol -5-y
| ] propionic acid 15 nethyl ester ~\ J OS ~ O, R 7V O-Nire. €28 A
sol ution of 3-(2-Pyrrolidin-2-yl-thiazol-5-yl)-propionoc acrRd net hyl ester
(ca. 1.09 nmmol) in drmethyl fornmani de was prepared. To tRfs sol ution
[4-(3-0-tolyl-ureido)-phenyl]acetic acid (0.38 g, 1.3 mmol),

1- (3-di net hyl am nopr OEythenz\3 carbamate 42.1088)iis crinderted althe phinetyiatiéne2@.1(26) BButtjzind.. 7 )

ol ) and 1- hydsxy %Hglfatvm?@g@ntg ang%lt-h% gugﬁst%drﬁz-%étare c@c\i/\ugéjsq g—gﬁg?%'&?i?% tpI on

was stirred 1 hour and tne hé_{am‘re ( g, 1. as d r 't he
reaction stiorr et 9@vERR g AT Chdly Chem wHs PpiRBfte R t7Q%nHE eYridine &/ dhpmand
extracted wi th gdchydhemc ebaten.(B 4615078)9r CFESOsiquidheed So¢. gevikint ComFruh Op. VLS

t ted with . i i and
bane (20 ).t ieh dRhE '“263@%“%3%2??5‘%@%??%? 8 nbountRbkortia’ts 83 frlsB0,
WD 001 00477 _ 89eaqtiogsTanaiegaysdo SyuhemesSehemel Sters B 20d€uo and t he resi due

chromat ographed on a silica gel colum with nethanol . acetic acid : ethyl
acetate (1.1: 98) to give the title conpound (0.33 g, 85%. Ms Calc'd for

Cz6HzeNaCaS,, 506.20 Found' (Ml ) | ] 5.3. C
3-(2-Pyrro|§iodi n-2-yl -t hi azol - 5-yl) - Fugal8thellfy ole hyl ester OOR 'N5 A

sol ution of o
2-[5- (2- Met hoxycar bonyl - et hyl ) -t hi azol -

tert-butyl ester (0.37 g, 1.09 mol
di oxane (4N) 10 rrLti rred oomteF'p}r?c{ure for 10
was rempved in vacuq ahd Ohe hesidye dissol¥ d n_mexhyl ene £hloride. The
nmet hyl ene chl ori de was renoyed svacuo and the 10 resi esﬂissolved again
in methyl ene chl ori d®7-2bhe Qol v&nt was renoved in vacuo Raﬁd t he(Z1e$) due
used without purification. Ms: Calc'd for C'H 6NZQZS: 240.09. Found

(Mrl)r241.2. D. The above described synthesis is broadl licable to th ds of la
2-[5-(2- Met hoxycar bonyl -et hyl ) -t hi ayzol -12- yl Ta- gyaer(l)cFFai %eflc-ogqg? nofq?l r(o:rméjci d

tert-butyl est dit-01%3 chiordppsto ek sald synthesis éven more clear, there is set out below Synthesis
Scheme V, Steps A through C with reference to a particular intermediate compound of the

-vAR- pyrrolidine-1-carbogyl jR acid
sol ution of hydroc 1cOacid in
The sol vent

15 present invention:

)



15 A sol ution of
2- (4- Met hoxycar bonyl - 2- oxo- but yl car banoyl ) - pyrrol i di ne-1-carboxyl i c 2% My 2007
tert-butyl ester (0.57 g, 1.66 mmvol) in toluene (15 nL) was prepared and
Lawesson's reagent (0 405 g, 1.0 mmol) then added. The reaction was heated
at reflux for 3 h and poured into water (150 nlL). This m xture was
extracted wydogdoltyd acetate (3 x 50 nlL) The conbi ned or gar n®CIABY M 73vas
extracted with saturated sodi um bi carbonate (2 x 30 nL) and 20 brine (30
m.), then dried over magnesi um sul fate. Thei-sol vent was renoved in vacuo
and the residue chromat ographed on a Biotage 40s colum with ethyl acetate

. hexanes (1:1) to give the title conpound (0.37 g, 65%. ' HNMR (400 MHz,
CDClI3): 8 7.37 (s, 1 H thiazole), 5.18 (m 0.4H), 5.05 (m O0.6H), 3.67 (s,
3H), 3.35-3.60 (m 2H), 3.10 (m 2HgyntReddschemeV¥=6. 5 Hz, 2H), 2.20 (m 2H),
1.90 (m 2H), 1.62 (bs, 1 H), 1.46 (bs, 4H}, 1.31 (bs, 5H. Ms: Calc'd for
25 C, 6HzaNzQ, S~ 340. 15. Found ow1 )~ 341. 0. 2 3 MAY 2002 V\D 00/ 00477 -90
PCT/ 1 B99/ 00973 E T,

2- (4- Met hoxycar bonyl - 2- oxo bu yl Tar arrbml.r pyrrolidin
tent-butyl ester O _ O~ O @#239~CR H3C-O-N O H3C
pyrrolidine-1,2-di carboxy+|c acrd 2-tent- butyl ester

-carBMxylrc acid

1- (2, 5-di oxo- pyr |d|n1yI ester 5 (1. 0 vvas dlss©lved|n
DVF (30 ni) and ox -pent anoi c ac tb st u%
salt (0.60 g, 3. d. The reactron m trrred)at room
tenperature for 1 h Tr| m ne was added and st@r COTQI nyed.24)

overni ght (ca. 16%3.2ZJhe r tion was pouged into water (300 nm) and
extracted with ethyl acetate (3 x 70 nlL).NFape conbi ned organic portion was
exiracted with saturat ed aqueous sodi um br\C@H bonat e m), water (2 x

30 nL), and brine (50 niL The organic/portion Was dried ROGY, tdlmgaesi um
sul fate and the solventdl vactp. The res ing yellow oil was

chr omat ogr aphed on a Bi O ,. %ﬂﬁﬁ % Wi yl acetate : hexanes (4:1
) to give the title conpound (0 5 5099 . 'HNWMR (400 MHz, CDCI3): b 4.2
(m 3H), 3.65 (s, 3H, 3.422% , 3.35 (m 0.5 .70 (m 2H), 2.62
(m 2H), 2.25 (bs) 025H)) 215(bs 0.75H), 1.88 (m 1c?|H) 1.70 (bs, 1
H, 1.25 (bs, 9H). M5 Galc' d\for C'H BN204 (M BOC)™ 242.13. Found (MBOC+1

: 243.0. FXGAHPI ~ ~~ Binding™\f Biotl~|at ed Co&Ato |Isolated VLA-4 The
VLA- 4] bCS-1 receptor hgand ,Jpr ,a(?j her ein tests the ability
y in

assay d [ e
of a 20 conpound to specifi¢a @ %Qtz t)l ndi ng. A
Preparation of VLA-4 coated plates VLA-4 coat | ates were prepared the
day before the assay was carried out. The VLA-4-expressing stock was
i solated from Jurkagoehhss amesman@ 009 it WRIcR Y BCQImpRherkakar B5bgLordbertl.
Bi oi. Chem, 269, 0? 8 ‘ ‘?g nms egh
to a 25 final c‘dﬁ'&'@rﬂ At |8n rf‘az(?e@'?‘r!ﬁ/'r’?f'y beAP'eEﬁF yafm%’d rged o ¥t'bck
sol uti on wer e thbé&fiowidglethesis ectemenel | of a 96 well M crofluor " B" U-bottom
pl z;lte (Dynatech No. 0010107205) and I ncubated overnight at 4C The coati ng
sofution was renoved by aspiration and the wells were quenched for 0.5 hour
with PBS plus 1 mM MnCl containing 1 % non-fat mlk (200 mlIwefl, 37C).
The dry m |k was renoved by aspir thes!s L efore addition of the
30 biotinylated CS-1 2 3 MAC 20U2 wo oo/ ooa77 -91 B. Binding of
bi oti nyl at ed to isolated VLA-4 P@/ I 99/ 00973 The biotinylated CS-1
peptide (bCS-1 s gr}e‘rfgr . Jhi s péeqti was di lusveskons Readdatb pl us 1 nM
MhCl cont ai ni ng % njpn- fas Mr y][mi GPBSB) 10 al concentration of 5
nmg/ M. Aliquots of 200 C! added to t he wetduseobfix |1
transfer plate 5(%IAf ai ni ng corrpounds (32, 10, 3.2 ,1, 0.3
vehicle or antibodies (0.5 nglm) in PBSB containi ng 0.1 %
(37C). The plate is washed three tines with 200« lwell of R
unbound bCS-1. Following this, 100 m of a 1:5 utrﬁ
poly-HRP in PBSB was added to each well for 60

=

pol ypropyl ene

Bglnd ;4 57
streptavi din poly-HRP was renoved by aspiration and t hg pl pRE was she

three tinmes with 10 PBSB (200 mIwell). Follow ng the fi nak® wash, 100 ml of
TMB substrate waas added to each well to react with the bound streptavidin
poly-HRP and the OD of each well on the plate was determ ned on t he Enmax
pl ate readdr (BEDYyediarhemdeddl’2d) wesydizdgas driazole @He27hesing B litratlre cqndtions of

det er m nat i ons, s Rea Igéﬁt [4.2-b}kAnétndR PR RS- dittdd 4. G hbds pRetBGH-7 8- dlsQifide) in

Bacul ovi rus sVCAM The THP1
ability of a conmpound to

bacul ovi rus sVCAM cel | bi nding assay tests the



i nhibit VLA-4 dependent binding to sVCAM A. Preparation of sVCAM coﬁg&y 0
pl at es The bacul ovirus sVCAM coated pl ates were prepared the day bef ﬁ%
experinment 20 was carried out. The bacul ovirus sVCAM stock from PanVera was
diluted in 50 nM NaHCO3 (pH 8.8) to a final concentration of 5 ng/nl.
Aliquots of 50 mMl of this stock solution were then added to each wel| of

96 wel | M crPPUM7” B U bottom pl ate (Dynatech No. 001010720B§T/H}3/00973

i ncubat ed overnight (4C). The coating solution was renoved by aspiration
and the wells were quenched for 1 hour wi tf2PBS containing 5% non-fat dry
mlk (150 m/well, 4C). The 25 dry mlk is renoved by shock dunping

i mredi ately before addition of the biotinylated CS-1. B. Labeling and

bi ndi n~of THP1 cells THP1 cells were obtained fromthe Anerican T}/pe Cul ture
Col | ection ( ATTRIVERbRYED ik taduenk/B) teameratyresviretweenRPRIN tarerEdate ding 1D 1 as shiomg
10% 1 M MO zinfeagp 20 THeNbehBl Carobrabi Q01129 MEdndeddd foviaé ipAMary tdeneC Bl 1. 88) WeT €

spun down (approxi mately.500 g for 5 n). and 30 resuspended tw ce in serum
free basal medi"8¥( B ePs%%Y.”“ o] ‘Pfrsrtln? r{ol@gmrﬁeﬁgeé% H%(’:ﬁ ©(RRHHET Mesetyier e
t hen i ncubat edprovetitres mivPGA] (Rem BM | OSB3 01952 Hir. 80T (Fadrh.oGheng, 1ake 1664,
all cells are @9%87@!%%(@9@5@@ ERLA| Yoo Wheth. f @mmunT m)4s%n%l7éﬁat@p§%pg§@e

twice in RPM 16 contai ning 10% FBS_to _c| eave any free cal cein

cel I's were thefefesSQspERAYRCYHIYE M 1BPBY ¢k 1 AmecaleImediati (217- 2AlisveRovered to
contai ning 1 n@mpburlBSAf ERBSE).0 anby dhidgutadiotoanaldyols W) nREEL SINEMR0/ OKTT
-92 PCT/1 B99/ 00873 667,000 cellslnm. Aliquots O 200 ml were added to the
wells of a 96 well pol ypropyl ene transfer plate containing test conpounds
(10, 5, 1 and 0.1 mVM) vehicl e or samhdsoshhese - Siepsl M) m DPBSB cont ai ni ng
0.1 % DVsO for 30 mn (37C) The né%n—rso—m—rmvrcrgg cells) were renoved )
fromeach welt and transferred into agpropgiate wells of a querchedgs

bacul ovi rus sVCAM coated plate for 45\ n(37C). Unbound cells £ renoved
by aspiration and the plate was three tines with DPB 1 mhwel | ).
Following the fin sh, 1 f DPBSB was added to e wel | and the

pl ate was read on Sg,%f \g uor edtiznAcQHl at e HglddersThr ee readi ngs
were taken per well at an lexcigatl on Of 480 and B SsSi g? 530. The
results were based28a7t he Sreag? of dupl i cat e determ nat i.-\e&. Thee.1128) aver age
backgr ound% | uorescence of blank wel.ls was subtracted from each sanple to
give a corrected flupr88mecdzented sghdstsYis i AR Y
2002 - 93 1. A gorrpound of Eor r@ﬁg (1. Oﬁ#géﬂéﬁcﬁ@%@é np g%nd.sooﬁzg?myr%d
phar maceut i calt)PhcCBtase B1a8%FIE SUIRESEIE? MAro ardigthaes is wak U below Fuptbess
wherein: - A i Sceenti ValSers A add Ealith refereidQo=0)daHic@r intermétitate cédmpaand ofizhear e
each independ%l;gsg,;{irp,lgﬁtw_l or pyridyl, where said phenyl or pyridyl is
substituted with 0 to 3 R; -Bis a nenber independently selected fromthe

group consissting of partial Fornul anhdsid sBemdvh--& 2)) (1.1.4), (1.1.6),
(1.1.13), and (1.1.14),: RR *\N-N RS Ra , ~X (L.T.0) R2 *wN Rs N. X R4

(1.1.6) RZ R2 ~a *\NeNl R\NRs NX Ra XRa (1.1.2) (1.1.4) O*-N N~ *-N
N~ R3 RO RS‘N(\;L 13) .1.14) --wherg, the synbo'l " *'" indicates the)
poi nt of attachent o N g } Caﬁ each- | fAaktdn@IrReEgEnIUl 2 above to
the moiety "Y" in Formgla (1.8.0)5 and the synbo " indicates the point

of attachment of the noiet
nmoi ety "E" in |-ofdiifq (1.0.0);
of Formula (1.8.0): R | 3

sned by each pateluess refigx abovg to the
-E is a single bond; -CH=CH™ or ja npblty

o)
©\/ i )
Q CHs OTH ~g (22.27)
o)
“HBr < o CH,
HzN \S (z.zj)_/ H3
CH,
HBr, ACOH
CH,



-CR a {1.9.0) --where R e is hydrogen when R has the neaning of a
nonoval ent substituent; or R8 is a single bond when R has the nequNmY@mz
a dival ent substituent; --X ~is -0O; or -S(=0q , where q is an integer

i ndependently selected fromO and 2; -Yis -C(=0)-; -mis an integer

i ndependently selected fromO, 1 and 2; -n is an integer i ndependent |y
selected frovpdo@ed 2, -p IS an integer independently sel ect erCimosroee7and
2, provided that p nust be selected as 1 where B is selected as parti al
Formula (1.1.2), (1.1.6), (1.1.13), or (1.%314); -Ris independently
selected fromthe group consisting of -C(=0OCRS; -C(=0 (CHZ) kC(=0O ORs; and
-C(=ONR "R5; - where --k is an integer independently selected fromO, 1
and 2; 2 3 MAY 2002 -94 --R is hydrogen; (C, -C6) alkyl substituted with

0 to 3 R; 1,3-benzegigsbs of ybrmu% éph@jempmwh@nwloo oﬁendl.sfémapfazfy&nau or

benzo-1, 4- di oxanyl : ectivel rmul as 1

(1.2.3)) and ( oru ulg) 13 e 12 Ey’ﬁ"%'“\ thi"a”' graupoms oA E’eéé'_'t‘(} By 12

(1.2.3) (9.2. 4)ustrateRgerardly R3tha foiovgegsynthebiesthedhef rom t he group consi sting of
hydrogen; (C, -C4) al kyl; (CzZ-C6) al kenyl; phenyl; and benzyl; where said

al kyl, al kenyl, phenyl or benzyl is substituted with O to 3 R 3; - provided
that RZ and RO are each defined as above; or they are taken together as
defined bel®dw, or one of themis é&%@ﬁﬁégﬁéﬂﬁéﬂ:ﬁ%ﬂhﬁFT as defined bel ow,
in which case the other has the neaning of hydrogen or nmethyl; --Rz and R3
are taken together to forma splrocycI|5 {C3-C, 4} carbocyclic ring
substituted with 0 to 3 R 3. -or-- R~ ~ is taken together with R4 and
the carbon and nitrogen atons to mﬁ%%h/%he?\ﬁf ~kespectively attached to
forma pyrrolidinyl group as defined herein,gsubstituted with O to 3 R 2;
--RS is hydrogen; (C~-C4) al kyl; (C3-C#)3.Pycloal kyl; or\phenyl; --RB is
hydrogen; or (C--C4) alkyl; --R isgselected fromthe group consisting of
F, ' C; -OH (C--C4) alkyl; (C=-C4)] al koxy; trifluoromet¥Xyl; (C9-Cs)
cycl oal kyl ; and (C9-C8) cycl & --R Z is selected fron1the group

consisting of F, C; =0CH{G~- |; and (C,-C4} al ---R~is
sel ected fromthe gﬁg 8 iNStNn@ of (C, -C4) alkyp < %‘ and
(C~-C6) cycloal kyl; H.C nd | S hydrogen; @, -, ) al kyl

conpound according té Cla|n11 wherein come m a nethyl%ne bridge
attached thereto where n i $23.0) con\rise a & se e om t he group

f
consi sting of 4hydroxyphenyl-; 3-nethoxy- ﬂ3 N - phenylurég) 6heny|nethy|
4- (N - phenyl urga) yrarlwné UBérBMJyho aad (2B.of 3eret hruleplae tidsied i€ admiBhRB WilREdrhyd -

g’ |(’rle>|t hg)z(ymit ?I\(“%%p}é]ﬁ%g Y]e,) ﬁ ?ur e rea%;%n CPndlt{0H§/ W_hI;Ch are analogous to those above-

4-(N - (Z-phori d!ﬁlsyr@ﬁéa\) S)ﬁ\ﬁ'@ﬁry |Sﬁgqmgll| Step B. The amide (2.3.2) is next cyclized to the thiazole
6- met hoxy- 5- ( N2(33ratihy Labessyd's Ré% noreieF EShaliBRS WXl krown in the art and described in
n

4- (N -(3-net hy W

3- et hoxy- 4- ( I\i! %%ﬁhﬁelé%r)eagpy 5! lh)atr%ﬁ%lﬁﬁyﬂtg?%i@cheme VI, Step B as follows®

3- et hoxy-4- (N - (2-pyridyl urea)-phenyl net hyl -

4-(N - (2pyri dyl) urea) - phenyl met hybgninesis Scheme VII —Step B

4- (N - (2-fl uorophenyl)urea)-phenytmerhyi—=

4- (N - (2-cHl or ophenyl ) ur ea) phenyl net hyi -;

4- (N -(2-chl orophenyl ) urea}- 3- @pthoxyphenylnethyl

4-(N - (2, 6- dlchlorophen%%)unea) henylpethyl '46

4- (N - (2, 6-di et hyl phenyl yar ﬁath

4- (N -(2-chl oro- 6- égygp nyt)ureaXphenyI \ 0

4-(N -{4-iso-pH ny¥) uf ea) - phenylnethyL_,___>.

6- met hoxy- 5- { NH,£0-t ol uyl"yur eqe2pyri dyl net hyl - (2.3.3)

4- (N - (3-cycl opentyl - 2- pyri dyl ) urea) - phenylnethyl

4- (N -(2-cycl opentyl ) urea) phenyl net hyl -;

j E N E3 fYTﬂ opr Opﬁtféxtﬁra?o!dé)yzlfs 3. Iﬁl}yﬂ)rtbwrgﬁés ab&g&deaatbbw Inow cafitblins the pytrrolidm~2-yl- .
o-toluyl)urea)-pyri e - conpound_acc . Cla

wherei v sai d coppbSHebehe Mol R e o nd kb BB EORERLTL B P '

MAY 1U~% -Z8@5 compenent s a moiety of partial Formula (1.3.0). The remaining components of a compound

f f)ﬂ’t 'yflogu; >C/: - A PO RN o akeSorOpar&d i kel kiuBded@hg BREMMkckaRE BEM ) TR RFSGRA latbml - Y/

3- [ 3-(3- Met hyl o 8 BYrTOAdIYE SERUP & JERIRIPRTHID) O sy Ryfroldintiazels e $-4h iRIgrsd Psoxa

zol -5-yl]-pr OmmmmaMI d; (2.3.4) with an o-tolyl-ureido-phenyl acetic acid reactant (2.3.5) which

[2-(3- Methyl - e[s4hé #1Qiah@ g&h;aﬁl LPLABMHBIE the BRELH!AVTHAR - Ay |9) ey dI D

ydr o- oxazol - 5 y -acetic acl



(3-Benzyl - 2- ox0-4-{[ 4- (3-0-tol yl -urei do) - phenyl ] -acetyl }-pi perazin-1-yl)-pr
opi oni ¢ aci d, 7 MAY mml
3-Benzo[1,3]dioon-5-y|-3-(3-isobutyl-2-oxo-4-{[4-(3-o-tolyl-ureidg) pheny
] -acetyl }-pi perazin-1-yl) propi onic acid;
3-[5-(2-Carboxy-ethyl)-3-(3-nethyl-1-{2-[4-(3-0-tol yl-ureido)- heng J acety
anmi no} - but YO 04008¢1 hydr o-i soxazol - 5-yl ] - propi oni ¢ aci d; PCT/IB95/00973

I

3-[3-(3-Methyl-1-{2-[4-(3-0-tol yl -ureido)- phenyl] acetylanlno} butyl)-4,5-d

i hydr o-i soxazol -5-yl ] propi oni ¢ acid;

[2-(3-Methyl -1-{2-[4-(3-0-tolyl- ure|do)-phenyl]-acetylan1no}-butyl)-oxazol-

5-yl]-propionic acid;

3-[3-(1-{2-[4-(3-0- Tolxl-ureldo - phenyl ] - acet Ianlno} gclo pentyl)-isoxazol

-5-yl ] - propi onfof,m%?cf"@i [§St€3°i\@tmp0ﬂ”d{g ’[_Q[m(.l )Prq)d 2.3.6), as shown in Synthesis

in-2-yl - ure|do$dﬁhenyﬂbma¢ekMU&mhno} butyl)-i soxazol -5-yl]-propionic acid;

[2-(3-Methyl -1-{2-[4-(3-pyridin-2-yl-ureido)-phenyl]-acetylam no}-butyl)-th

i azol -5-yl]- proplonlc aci d;

4-[ 3-(3-Met hyl - 1-{2-[ 4- ( 3- o- t ol yI SyPEesychameii-]Steir@t yI ani no} - butyl ) -i soxa

zol -5-yl]-Butyric acid,

3|[§ (3-Methyl -1-{2-[4-(3-o0- t0|yHCH58é98) phenyl ] -acetyl am no}-butyl)-thiaz

yl]-propionic acid;

3-{3-] 3- Met hyl - 1(2{4[3(W3yl$ - phenyl } - acet yl ani

no) - butyl ] -i soxazel e5-yl } pr plonlc acid ~ 0 R

3 {2-[1-(2-{4-[3*&@ %qo phenyl ) - ureldo] e yl L acet yl am no) - 3- net hyl - bu

tyl]-ihiazol-5-yl}pr i |d (2.3.4) +

3-{2 [1-(2-{4-[3-(2-N®thox - )\yreldo] phenyl }-acet yl ar ni no) - 3- nethyl

butyl ] -thiazol - 5-yl } pr dpivent™ aC|d

3-{2-[1-(2-{4-[3-(2-FI o- phen)(jg):;yrel do] - phenyl } - acet yl am - thyl-bu

tyl]-thiazol-5- yl}proplonlc acid OH

3-[3-(3-Methyl-1-{2-[4-(3-0- tonI ur ei do) - phenyl ] - acetylango} butyi)-isoxa

zot-5-ylj-acrylic acid,

3-{2-[1-(2-{4-[3-(2,6-Di ¢ 'do] phenyl } - acet angmo) - 3- et hy

| -butyl ] -t hi azol - 5-yl } pr :

3-{2-[1-(2-{4-[3-(2, q_? }-ac amma)s) 3- met h

yl -butyl]-thiazol -5-y

3-{2-[1-(2-{4-[3-(2- 'do] - phenyl } - acet yl am no) - 3-

nethyl-butyl]-thiazol- -@w.opi oni ¢ aci d, EDCI/HOBt
3-[2-(3-Methyl-1-{2-[4 phenyl ureldo) phenyl ] - acet yl am no}-butyl)-thiazo

I 5-yl]-propionic acid, ( -6)

N- Hydr oxy- 3-[ 2- ( 3- neth( (3-0-tolyl-ureido)-phenyl] -acetglanlno - bu
tyl)-thiazol-5-yl] p'lnc?p ’@hatﬁ? H@ ester (2.3.6) is réduced to give the correspondmg carboxylic aci
3~|{]3 [1-(2- {|4 (2:3:7) 2n Gotodancp veth Wgl-knoen @aceqheny This aept iy lilasrane) ad-Syethéyd - bu
ty i soxazo 0, I ;
3-12-(1-{2-[ 4- (§X%§$@I§%Sgr%i@@#gphenyl]-acetylanino}-but-3-eny|)-thiazol-5)
-yl ]-propil®nic acid;
3-{3-[1-(2-{4-[3-(2-Chl or o- phenyl pymtheisBthebonylslepacet yl am no) - 3- net hyl - bu
tyl]-isoxazol -5-yl }-3oxo-propionic acid ethyl ester; ~ S MAY 2002 -96
3-[2-(1-{2-[4-(3-a-Tol yl -ureido)-phenyl]-acetyl am no}-butyl)-thiazol-5-yl]-
propi oni ¢ aci d;

N-{1-] 5- ( 3- Met hane - 3- @ propyl ) -t hi az O3t hy =Bt y1 )

.
-2-[4-(3-0-tolylur en a&atamde N s 2 © :
2-{4-[3-(2-Chl o f re| o] - phenyl } - N-{ 1- [HN 3- ngSul®onyl am no- 3
i -nethyl butyl }-aceta .AeN
urel do) - phenyl j¥ %igtg ani o}l*f’retwl) t hi azol -5-yl]-p

| am n?)'s.r;)et hyl ]-thi az

3-[2-({2-[4-(3~0
ropi oni ¢ acid;
3-{2-[(2-{4-[3-( Ioro phenéﬁ) ur ei do] - phenyl } -
-5-yl }-propi oni ¢7aci d; afis
3-[2-(1-{[4-(3-0-Tol yl - ureldo) phenyl ] -acetyl }-pyrrolidin-2-yl)-thiazol-5-y
| ]-propionic acid. A pharmaceutical conposition conprising a conpound of
Formul a (1150. 0) as defi nedEXamrUIRCATIDNIGRRREFERRED EMBOMMENTBCeut i cal |y
acceptabl e carrier for said conpound, wherein the anount of said conpound
present is effectivehd exampiesy ench rigiowi futhdsi tlustgte tha pEmpssidag compasiduec iand)
cel | adhesion ,ﬁ&ﬁodeome%mof% ﬁés%ﬁpzh@nﬁ& eattara@ia&mt&dpa R4E5e55mAGhe scope
subsequent|ly nedi ated by VI . A pharmaceutical conposition according
to Claim?2l1l additionally conpr|3|ng one or nore therapeutic agents. 6. A
pharmaceutical conposition according to Caim22 wherein said one or nore
therapeutlc agent or agents. |s or are selected fron1the group. con5|st|ng

S ~ - o e o, e o,
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5| w mhc”Y] c] ] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] C?W?}zﬁh?
]ca] ca]ca] ca] ca]cal cal]calcalU]caljcaljcal5 @F R”™ ¢ 1

hHe- 9*t *y}xsni d_Z] c]]] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca]ca
] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] caly: zAa, SV| +of y} xsni d Z] cyé] cal
ca] ca] ca] ca] w]004943a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cEFFABYARR] ca]
ca] cal] ca] ca] ca] ca] cal yL{ M <[ 2TV*adnr Rv;

{vql gb] X] c]] ca] ca] ca] ca] ca] ca] ca] ca] ca] caUfféa] cal] ca] ca] ca] ca] ca] ca] ca]ca]c
aJca] ca] ca]ca]calca]calcalca]calca]cal; f

SEXPETXT T - HpHHAS TIPS % Y0080 &D&&’&E&&E?' '} xsmhe”Y] c] ] ] ca] ca] ca] cal] ca] ca]
cal] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
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To a stirred solution of [4-(3-0-tolyl-ureido)-phenyl]-acetic acid (305 mg, 1.07 mmol),
DIEA (1 3 mi), HOBT (120 mg, 0.8% mmol) and EDCI (170 mg, 0.89 mmol) in CH,Cl, (8 ml) at
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column and eluting with 65% EtOAc/hexane to give 220 mg of the title compound as a white
amorphous solid. MP 153-4° C, MS [M+1]+ 507.2; 'H nmr (400 MHz, CDCi3) 6 0.88 (d, J =
6 4 Hz, 6H), 1.53-1.66 (m, 3H), 2.21 (s, 3H), 2.66 (t, J = 7.6 Hz, 2H), 3.00 (t, J = 7.6 Hz, 2H),

10 349 (s, 2H), 3.68 (s, 3H), 5.15 (dt, J = 6.2 and 8.7 Hz, 1H), 5.85 (s, 1H), 6.11 (d, J = 8.5 Hz,
1H), 6.65 (s, 1H), 7.00 (s, 1H), 7.05-7.24 (m, 7H), 7.53 (d, 1H); Anal. calcd. for CzgHasN4Os: C
(66 39), H (6.76), N (11.05) Found' C (66.29), H (7.11), N (11.11).

C -[3-(1-amino-3-methyl-butyl)-isoxazol-6-yi]-propionic acid methy! ester hydrobromide

CH,

CH, o
AN
HNT OCH,
N-O
15 A stirred suspension of 3-[3-(1-benzyloxycarbonylamino-3-methyl-butyl)-isoxazol-5-
yl]-propionic acid methyl ester (320 mg, 0.85 mmol) in 30% HBr/AcOH (3 mi) was gently
heated untii homogeneous. After 4 h at room temperature the orange solution was
concentrated to give 275 mg of the title compound as a bright orange amorphous sohd MS
[M+1]+ 241.2

20 D. 3-[3-(1-benzyloxycarbonylaming-3-methyl-butyl)-isoxazol-5-yl}-propionic acid methyl
ester

o
N-O

To a stirred solution of [1-(hydroxyimino-methyl)-3-methyi-butyl}-carbamic acid benzy!

ester (6 0 g, 22 7 mmol) and pent-4-ynoic acid methyi ester (3.8 g, 3¢ mmol) in CH,Cl, (80

25 mi) was added triethylamine (0.2 ml) followed by Clorox bleach (80 ml) After 4 h at room
temperature the organic phase was separated and the aqueous phase was extracted with
CH.Cl; (25 ml x 3) The combmined organics were dned over MgSQ,; filtered and
concentrated under reduced pressure to give a yellow ol Purificatton by Flash 40
chromatography using a silica gel column and eluting with 10-20% EtOAc/hexane gave 2 5 ¢
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A mixture of (1-formyl-3-methyl-butyl)-carbamic acid benzy! ester (2 13 g, 8.5 mmol),
hydroxylamine hydrochloride (0.71 g, 10 2 mmol) and NaOAc (2 g, 24.4 mmol) in MeOH (20
ml) and water (20 ml) was stirred vigorously. After 24 h the mixture was diluted with water (60
mi) and extracted with E{OAc (60 mi x 3) The combined organics were washed with water
10  and brine; dried over MgSO4; filtered and concentrated under reduced pressure. Purification
by Flash 40 chromatography using a silica gel column and eluting with 15-25% EtOAc/hexane

gave 1.5 g of the title compound as a white waxy sofid. MS [M+1]+ 265

EXAMPLE 3

A. [2-(3-Methyl-1-{2-[4-(3-o-tolyl-ureido)-pheny!]-acetylamino}-butyl)-4, 5-dihydro-oxazol-
15 5-yll-acetic acid

CH, i GHy
CH
> oY L
N \_?\)\OH
N
A mxture of [2-(3-methyl-1-{2-]4-(3-0-tolyl-ureido)-phenyl)-acetylamino}-buty!)-4,5-
dihydro-oxazol-5-yl]-acetic acid benzyl ester (120 mg) and palladium hydroxide (40 mg) in 10

mi of THF and 10 mi of MeOH was shaken on a Parr Apparatus under 30 p.s.i. Hy for 2 h.

20  The mixture was filiered through Celite and the filtrate concentrated under reduced pressure.
The residue was suspended in EtOAc and concentrated under reduced pressure Trituration
with hot EtOAc gave 93 mg of the title compound as a light pink solid. MS [M+1]+ 481.3; 'H
nmr (400 MHz, DMSO-de) 8 0.77-0.87 (m, 6H), 1.39-1.59 (m, 3H), 2.10-2.33 (m, 4H, including
sat2.21, 3H), 2.40-5.08 (m, 7H, including q at 3.36, J = 14.2 Hz, 2H), 6.90 {t, J = 7.4 Hz, 1H),

25 7 08-7 14 (m, 4H), 7.35 (d, J = 6.8 Hz, 2H), 7.79 (d, J = 8 1 Hz, 1H), 7 95-8 45 (m, 2H), 9 13-
923 (m, 1H)
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To a stirred suspension of 3-hydroxy-4-(4-methyl-2-{2-[4-(3-o-tolyl-ureido)-phenyl]-
5  acetylamino}-pentanoylamino)-butyric acid benzyl ester (0.73 g) in CH,Cl; (100 ml) and THF
(100 ml) at room temperature was added DAST (0.245 ml) After 2 h an additional 0.245 m!
of DAST was added After 2 h the resulting homogeneous solution was diluted with CH,Cl,
(600 ml), washed with 100 mi of saturated NaHCO,, dried over MgSO,, fitered and
concentrated under reduced pressure. Purification by flash chromatography using a silica ge!

10 column and elution with 5% MeOH/CH,Cl; gave a solid which was recrystallized from EtOAc
to give 0.255 g of the title compound as a light yellow solid. MS [M+1)+ 571.2; 'H nmr (400
MHz, DMSOQO-dg) 6 0.73-0.81 (m, 6H), 1.42-1.51 (m, 3H), 2.18 (s, 3H), 2.59-2.70 (m, 2H), 3.26-
342 (m, 3H), 3.81 (m, 1H), 4.44 (m, 1H), 4.85 (m, 1H), 5.08 (s, 2H), 6.88 (t, 1H), 7.06-7.13
(m, 4H), 7.27-7.33 (m, 6H), 7.79 (d, 1H), 7.83 (s, 1H), 8.27-8.30 (m, 1H), 8.91 (s, 1H).

15 C. 3-Hydroxy-4-(4-methyl-2-{2-[4-(3-0-tolyl-ureido)-phenyl]-acetylamino}-

pentanoylarmino)-butyric acid benzyl ester
CH,

CH
RN

@ I @QLHA(NMO«Q

@)

To a strred solution of 4-methyl-2{2-[4-(3-o-tolyl-ureido)-phenyl]-acetylamino}-
pentanoic acid (3.6 g), 4-amino-3-hydroxy-butyric acid benzyl ester hydrochloride (1.6 g),
20 tnethylamine (1 m!) and HOBT (1.06 g) in DMF (50 mi) at room temperature was added EDCI
{1.63 g). After stirnng 16 h the mixture was poured into 1500 ml ice-water and stirred for 20
min. The resulting ppt was filtered and dried to give a creme colored solid. Recrystallization
from EtOAc gave 2.1 g of the title compound as a white solid. MS [M+1]}+ 589.2; 'H nmr (400
MHz, DMSO-d) § 0 73-0.81 (m, 6H), 1.37-1.49 (m, 3H), 2.18 (s, 3H), 2.20-2.28 (m, 1H), 2.46-
25 249 (m, 1H), 2 99-3.09 (m, 2H), 3.33 (q, J = 13.8 Hz, 2H), 3.90 (m, 1H), 4.19-4 23 (m, 1H),
505 (s, 2H), 6.88 (t, 1H), 7.06-7 12 (m, 4H), 7.26-7.34 (m, 6H), 7.75 (d, J = 8.1 Hz, 1H), 7.92
(dt, 1H), 8.06 (s, 1H), 8.10 (d, J = 8 1 Hz, 1H), 9.13 (s, 1H)
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A mixture of 4-tert-butoxycarbonylamino-3-hydroxy-butyric acid benzyl ester (2.1 g) In

4 N HCl/dioxane was stirred at room temperature for 1 h. The mixture was concentrated

5 under reduced pressure to give 1.6 g of the title compound as a white amorphous solid. MS
[M+1]+ 210.1; 'H nmr (400 MHz, DMSO-d¢) & 2 44-2.50 (m, 1H), 2.61-2.74 (m, 2H), 2.88 (dd,

) 1H), 4.11 (m, 1H), 5.09 (s, 2H), 5 59 (d, J = 5.6 Hz, 1H), 7.35 (m, 5H), 8.01 (broad s, 3H).
E. tert-Butoxycarbonylamino-3-hydroxy-butyric acid benzyl| ester
CH,

10 To a stirred solution of 4-teri-butoxycarbonylamino-3-hydroxy-butyric acid (2.0 g) in
dry DMF (30 mi) at room temperature was added K,CO; (2.8 g). After 15 min. benzyl
bromide (1.7 g) was added. After 16 h the mixture was poured into 200 mi of water and
extracted into EtOAc (200 mi x 2) The combined organics were washed with 1N NaOH (40
ml); water (40 ml x2); brine (40 ml); dried over MgSQy,; filtered, and concentrated under

. 15 reduced pressure to give an ol Purification by Flash 40 chromatography using a silica gel

) column and eluting with 30% EtOAc/hexane gave 2.1 g of the title compound as a colorless
oil. 'H nmr (400 MHz, CDCl) § 1.43 (s, 9H), 2.53 (m, 2H), 3.07-3.14 (m, 1H), 3.30-3.34 (m,
1H), 4.09-4.13 (m, 1H), 4.95 (broad s, 1H), 5.14 (s, 2H), 7.34 (m, 5H).

F tert-Butoxycarbonylamino-3-hydroxy-butyric acid
| L2
OH
‘ HSC)VO NW
CH, OH O

20

A mixture of 4-amino-3-hydroxy-butyric acid (2.9 g), 1N NaOH (72 ml) and di-tert-
buty! dicarbonate (6.6 g) in dioxane (72 ml) was stirred at room temperature. After 16 h the
mixture was poured into 200 ml of water and extracted with EtOAc (200 ml x 2) The aguecus
ilayer was acidified to pH 4 with 3N HCI and extracted with CH2CI2 (200 ml x2) The

25 combined organics were washed with water (40 ml), dned over MgSO4, filtered and

concentrated under reduced pressure to give 2 05 g of the title compound as a colorless oll
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Methyl-2-{2-[4-(3-0-tolyl-ureido)-phenyl}-acetylamino}-pentanoic acid

CH3H H CHs

N CH,

©/ WO]/ O\/OLH/QOH
o)

5 A mixture of 4-methyl-2-{2-[4-(3-o-tolyl-ureido)-phenyl]-acetylamino}-pentanoic acid

benzyl ester (4.0 g) and palladium hydroxide on carbon (1.0 g) in 200 ml of MeOH and 200 mi
of THF was shaken on a Parr apparatus under 30 p.s1 of Hy. After 2 h the mixture was
filtered through celite and the filtrate was concentrated under reduced pressure to give 3.6 g
of the title compound as a white solid. MS [M+1]+ 398.3; 'H nmr (400 MHz, DMSO-ds) § 0.79

10  (d, J = 6.4 Hz, 3H), 0.86 (d, J = 6.4 Hz, 3H), 1.44-1.63 (m, 3H), 2.21 (s, 3H), 3.36-3.40 (m,
2H), 4.15-4.20 (m, 1H), 6.91 (t, 1H), 7.09-7 14 (m, 4H), 7.33 (d, 2H), 7.81 (d, 1H), 7.89 (s,
1H), 8.26 (d, 1H), 8.97 (s, 1H).

H. Methyl-2-{2-[4-(3-o-tolyl-ureido)-phenyl}-acetylamino}-pentanoic acid benzyl ester

CH, CH,
Yo L0
0

15 To a stirred solution of [4-(3-o0-{olyl-ureido)-phenyl]-acetic acid (3.0 g), L-leucine
benzyl ester (4.2 g), triethylamine (1.6 ml), and HOBT (1.6 g) in dry DMF (50 ml) at room
temperature was added EDCI (2 4 g). After 16 h the mixture was poured into water (400 mi)

and extracted with EtOAc (400 ml x 2) The combined organics were washed with 5% citric
acid (100 ml); saturated NaHCO; (100 ml); water (100 ml), brine (100 ml); dried over MgSOy;

20 filtered, and concentrated under reduced pressure to about 100 ml. The resulting suspension
was filtered to give 4 0 g of the title compound as a white solid. MS [M+1]+ 488.2; ‘H nmr
(400 MHz, DMSO-dg) 8 0.79 (d, J = 6.4 Hz, 3H), 0.86 (d, J = 6.4 Hz, 3H), 1.45-1.63 (m, 3H),
2.21 (s, 3H), 3 37 (s, 2H), 4.26-4.31 (m, 1H), 5.07 (s, 2H), 6 91 (t, 1H), 7.09-7 15 (m, 4H),
7.29-7 37 (m, 7H), 7.81 (d, 1H), 7.86 (s. 1H), 8 44 (d, 1H), 8.93 (s, 1H).
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EXAMPLE 4

A (3-Benzyl-2-ox0-4-{[4-(3-o-tolyl-ureido)-phenyi)-acetyl}-piperazin-1-yl)-propionic acid

OO

O

\/\1’

) A solution of 3-(3-benzyl-2-0x0-4-{[4-(3-0-tolyl-ureido)-phenyl}-acetyl}-piperazin-1-yl)-
5 propiomic acid tert-butyl ester (0.7 g) in 10 ml of 4N HCl/dioxane was stirred at room
temperature. After 2 h the solution was concentrated under reduced pressure and the
residue was dissolved in 1IN NaOH (50 ml) and extracted with EtOAc (20 ml x 2). The
aqueous phase was acidified to pH 2 with 6N HCI and extracted with EtOAc (20 mi x 3). The
combined organics were washed with brine; dried over Na2S04; filtered and concentrated
10  under reduced pressure to give 0.54 g of the title compound as a white amorphous solid. MP
= 103-5° C; MS (M-1) 527.

B. (3-Benzyl-2-oxo-4-{[4-(3-o-tolyl-ureido)-phenyl]-acetyl}-piperazin-1-yl)-propionic acid
tert-butyl ester

CH

HTN

0
N

\/\FO
O
CH

HC CH,

3

15 The title compound (white amporphous solid; MS (M-1) 583.4) was prepared in an
analogous fashion to Example 1B, utilizing 3-(3-benzyl-2-oxo-piperazin-1-yl)-propionic acid
tert-butyl ester as the amine reagent, which can be prepared by those skilled in the art

utilizing the procedure referenced in Example 1D.
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5 The title compound (white amorphous solid; MS [M+1}+ €15) was prepared In an

analogous fashion to Example 4, utilizing 3-benzo[1,3}dioxol-5-yi-3-(3-isobutyl-2-0xo-
piperazin-1-yl)-propionic acid fert-butyl ester as the amine reagent in part B, which can be
prepared by those skilled in the art utilizing the procedure referenced in Example 1D.

EXAMPLE 6

10 3-I5-(2-Carboxy-ethyl)-3-(3-methyl-14{2-[4-(3-0-tolyl-ureido)-phenyl]-acetylamino}-
butyl)-4,5-dihydro-isoxazol-5-yl]-propionic acid

The title compound [M+1}+was prepared in an analogous fashion to Exampie 2,

utilizing [1-(hydroxyimino-methyl)-3-methyl-butyl}-carbamic acid benzy! ester and 4-

15  methylene-heptanedioic acid diethyl ester as the starting materials in part D. White

amorphous solid; MP 173-5° C; MS [M+1)+ 567.2; Anal. calcd. for CaoHagN«Os: C (63.59), H
(6.76), N (9.88). Found: C (63.07), H (7.21), N (8.70).

EXAMPLE 7

3-[3-(3-Methyl-1-{2-[4-(3-0-tolyl-ureido)-phenyl]-acetylamino}-butyl)-4,5-dihydro-
20 tsoxazol-5-yil-propionic acid

CH"HH C

N

RS S
N oY
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The title compound was prepared in an analogous fashion to Example 2 A-C, using 3-
[2-(1-benzyioxycarbonyiamino-3-methyl-butyl)-oxazol-5-yl}-propionic acid methyl ester as
starting material White solid; MP 168-170 °C; "H nmr (400 MHz, DMSO-ds)  0.77 (d, J = 6.4

15 Hz, 3H), 0.83 (d, J = 6.6 Hz, 3H), 1.44-1.63 (m, 3H), 2 19 (s, 3H), 2.50 (t, J = 7 4 Hz, 2H),
2.79(t, J = 7.3 Hz, 2H), 3.34 (d, 2H), 4.92 (q, J = 8.0 Hz, 1H), 6.72 (s, 1H), 6.89 (t, J = 7.4 Hz,
1H), 7.07-7.13 (m, 4H), 7.32 (d, J = 8.5 Hz, 2H), 7.79 (d, J = 8.1 Hz, 1H), 7.84 (s, 1H), 8.54
(d, J = 8.3 Hz, 1H), 8.91 (s, 1H); MS (M+) 493.2.

B. 2-(1-Benzyloxycarbonytamino-3-methyl-butyl)-oxazol-5-yl}-propionic acid methyl ester

0O CH
OJ\H o f _CH
Oy~

A mixture of 5-(2-benzyloxycarbonylamino-4-methyl-pentanoylamino)-4-oxo-

20

pentanoic acid methyl ester (300 mg) and POCI; (351 mg) in toluene (10 ml) was heated at
reflux for 3 h. An additional 351 mg of POCl; was then added and the mixture was heated at
reflux for and additional 2 h. The mixture was cooled to room temperature, poured into
25 aqueous bicarbonate and extracted with EtOAc (2 x 100 ml). The combined organics were
washed with water (20 ml) and brine (20 ml), and dried over MgSO, The resulting mixture
was filtered and concentrated under reduced pressure to give an oil Purification by flash
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for 16 h the mixture was poured into water (100 ml) and extracted with EtOAc (2 x 100 ml).

10  The combined organics were washed with 5% citric acid (20 mi), saturated aqueous
bicarbonate (20 ml) and water (20 mi); dried over MgSQ,, filtered; and concentrated under
reduced pressure to give an oil Purification by flash chromatography using a silica gel
column and eluting with 2.5% MeOH/CH,Cl; gave 0.53 g of the title compound as an oil. MS

[M+1]+ 393.
15 EXAMPLE 9
3-[3-(1-{2-[4-(3-0-Tolyl-ureido)-phenyl]-acetylamino}-cyclopentyl)-isoxazol-5-yl}-
propionic acid
CH
RN )
T 0
o) )
N am
N~g OH

The title compound was prepared in an analogous fashion to Example 2, utilizing [1-

20  (hydroxyimino-methyl)-cyclopentyl]-carbamic acid benzyl ester and methyl pent-4-ynoate as

the starting materials in part D White solid; MP 195-7 °C; MS [M+1)+ 491.3; Anal. calcd. for
CaHioN4Qs: C (66 11), H (6.16), N (11.42). Found: C (65.85), H (6.22), N (11.24).
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The title compound was prepared in an analogous fashion to Example 1C, using 2-

L Y7109 () - 610%& () -, 410%&
97 ()- 10

pyndy! isocyanate and 4-aminophenylacetic acid as starting matenials. MS [M+1]* 272.2.
15 EXAMPLE 11

A [2-(3-Methyl-1-{2-[4-(3-pyridin-2-yi-ureido)-phenylj-acetylamino}-butyl)-thiazol-5-yI}-
propionic acid

v N H °J§’”a
SRAOHY ok,

The title compound was prepared In an analogous fashion to Example 2 A-C, using

20  [4-(3-pyridin-2-yl-ureido)-phenyll-acetic acid in 2B and 3-]2-(1-benzyloxycarbonylamino-3-
methyl-butyl)-thiazol-5-yl]-propiontc acid methy! ester in 2C. Off-white solid; MP 173-5 °C; 'H
nmr (400 MHz, CD;0D) § 0.88 (d, J = 6.6 Hz, 3H), 0.92 (d, J = 6.6 Hz, 3H), 1.60-1.77 (m, 3H),
2.59 (t, J = 7.3 Hz, 2H), 3.05 (t, J = 7.3 Hz, 2H), 3.50 (s, 2H), 5.19 (g, 1H), 6.96-6.99 (m, 1H),
7 14 (d, 1H), 7.24 (d, 2H), 7 38 (s, 1H), 7 46 (d, 2H), 7 67-7.71 (m, 1H), 8.25 (d, 1H), 8 69 (d,

25  1H), MS [M+1]" 496.2
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A mixture of  5-(2-benzyloxycarbonylamino-4-methyl-pentanoylamino)-4-oxo-

5 pentanoic acid methy! ester (0.96 g) and Lawesson’s Reagent [2,4-bis(4-methoxyphenyl)-1,3-
dithia-2,4-diphosphetane-2 4-disulfide] (2.4 g) in 20 mi of anhydrous toluene was heated at
reflux After 5 h the mixture was poured into water (200 ml) and extracted with EtOAc (2 x
200 ml) The combined organics were washed with water (40 ml) and brine (40 ml), dried
over MgSO,, filtered and concentrated under reduced pressure to an oil. Purification by flash

10  chromatography using a silica gel column and eluting with 2.5% MeOH/CH,CI, gave 0.39g of
the title compound as a colorless oil. MS [M+1]" 391.

EXAMPLE 12
4-[3-(3-Methyl-1-{2-[4-(3-0-tolyl-ureido)-phenyl-acetylamino}-butyl)-isoxazol-5-yl]-
butyric acid

CH, H N CH,
N
bl * CH,
© N
N NI N\ OH

15
The title compound was prepared In an analogous fashion to Example 2, utilizing [1-
(hydroxyimino-methyl)-3-methyl-butyl)-carbamic acid benzyl ester and methyl hex-5-ynoate as
starting matenals in step D. White solid; ‘H nmr (400 MHz, DMSO-dg) 5 0.81 (d, J = 5.8 Hz,
3H), 0.85 (d, J = 5.8 Hz, 3H), 1.50-1.82 (m, 5H), 2.21 (s, 3H), 2.25 (t, J = 7.3 Hz, 2H), 2.70 (t,
20 J=7.5Hz, 2H), 3.35 (s, 2H), 4.92-4.98 (m, 1H), 6.10 (s, 1H), 6.91 (t, 1H), 7.09-7.15 (m, 4H),
7 34 (d, 2H), 7.81 (d, 1H), 7.86 (s, 1H), 8.43 (d, 1H), 8.94 (s, 1H); MS [M+1]" 507.3.
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EXAMPLE 14

3-{3-[3-Methyl-1-(2{4-[3-(4-methyl-pyridin-3-yl)-ureido]-phenyl}-acetylamino)-butyl}-
1soxazol-5-yl}-propionic acid

N-QO OH
CH !
I SN 30 H V O
N~ /[k ) CH,
N
H H CH,

15 The title compound was prepared in an analogous fashion to Example 2, utilizing {4-
[3-(4-methyl-pyridin-3-yl)-ureido}-phenyl}-acetic acid in part B. White solid; MS [M-1]" 492

EXAMPLE 15

3-{2-[1-(2-{4-[3-(2-Chloro-phenyl)-ureido}-phenyl}-acetylamino)-3-methyi-butyl}-
thiazol-5-yl}-propionic acid

o)

ot

The title compound was prepared in an analogous fashion to Example 11 using the
appropriate starting materials and reagents White solid; MP 173-5°C, MS [M-1]" 527; Anal
calcd for CpsH2CINSO,S C (59 03), H (5.52), N (10.59). Found C (58.89), H (5.60), N
(10.49)

IZ

20
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5 The title compound was prepared in an analogous fashion tc Example 11 using the )
appropriate starting materials and reagents. White solid; MP 197-198°C; MS [M-1]" 523;
Anal. caled. for Ca7H3oN.OsS: C (62.90), H (6.26), N (10.87). Found C (62.09), H (6.33), N
(9.91)

EXAMPLE 17

i 0 3-{2-[1-(2-{4-[3-(2-Fluoro-phenyl)-ureido]-phenyl}-acetylamino)-3-methy|-butyl}-
thiazol-5-yl}-propionic acid

o)

OH
. T tt
@HJLN ISR ﬁgm
CH,

The title compound was prepared in an analogous fashion to Example 11 using the
appropriate starting matenials and reagents. White solid; MP 83-85°C; MS [M-1]" 511.1.

15 EXAMPLE 18

A 3-13-(3-Methyl-1-{2-[4-(3-o-tolyl-ureido)-phenyil-acetylamino}-butyl)-isoxazol-5-yl]-
acrylic acid
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The title compound was prepared in an analogous fashion to Example 2 using 3-[3-
(1-benzyloxycarbonylamino-3-methyl-butyi)-isoxazol-5-yl]-acrylic acid ethyl ester as the
starting material in part C  White solid; MP 136-8°C, MS [M-1]" 489

B. 3-[3-(1-Benzyloxycarbonylamino-3-methyl-butyl)-isoxazol-5-yl]-acrylic acid ethy! ester

A stirred mixture of [1-(5-formyl-isoxazol-3-yl)-3-methyl-butyl}-carbamic acid benzyl
ester (407 mg, 1.3 mmol), pyridine (10 ml) and ethyl hydrogen malonate (255 mg, 1.9 mmol)
was warmed to 55°C. After 2 days the mixture was cooled to room temperature, poured into
water and extracted into EtOAc (3x). The combined organics were washed with 1N HCI,

10  water, and brine; dried over NaSO4, filtered and concentrated under reduced pressure to give
480 mg of a yellow oil. Purification by Flash 40(small) chromatography eluting with 1:3
EtOAc/hexane gave 220 mg of the title compound as a light yellow oil. MS [M+1]" 387.

103 {1-(5-Formyl-isoxazol-3-y|)-3-methyl-butyl]-carbamic acid benzy! ester

CHO

15 A stirred mixture of {1-(5-diethoxymethyl-isoxazol-3-y1)-3-methyl-butyl}-carbamic acid
benzy! ester (920 mg, 2.4 mmol), acetone (50 ml) and H2S04 (10 drops) was heated to
reflux. After 35 min. the mixture was cooled to room temperature, neutralized with solid
NaHCO3 and concentrated under reduced pressure. The resulting paste was taken up in
EtOAc; washed with water and brine; dried over Na,SO,; filtered; and concentrated under

20 reduced pressure to give a light yeliow oil. Purification by Flash 40(small) chromatography
eluting with 1:3 EtOAc/hexane gave 407 mg of the title compound as a light yellow oil MS
[M+1]" 317
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A mixture of [1-(hydroxyimino-methyl}-3-methyl-butyl}-carbamic acid benzy! ester (1.2

g, 4.5 mmol), 3,3-diethoxy-propyne (1.5 g, 11.4 mmol), CH,Cl; (40 ml) and TEA (6 drops) was

5  stirred until homogeneous, then Clorox bleach (20 ml) was added. After stirring vigorously for

12 h the layers were separated and the aqueous layer was extracted with CH,Cl, (3x). The

combined organics were dried over Na,SOQ,; filtered; and concentrated under reduced

pressure to give a yellow oil. Purification by Flash 40(small) chromatography eluting with 10%
EtOAc in hexanes gave 920 mg of the title compound as a colorless oil. MS [M+1]" 391.

10 EXAMPLE 19

3-{2-[1-(2-{4-[3-(2,6-Dichloro-phenyl)-ureido]-phenyi}-acetylamino)-3-methyl-butyl}-
thiazol-5-yl}-propionic acid

0]
S 4\§\)kOH
0L,
seNepae
Cl hh CH,

The title compound was prepared in an analogous fashion to Example 11 using the
15  appropriate starting materials and reagents. White solid; MP 148-50°C; MS [M-1]" 561.

EXAMPLE 20

3-{2-41-(2{4-[3-(2,6-Dimethyl-phenyl)-ureido]-phenyl}-acetylamino)-3-methyi-butyl]-
thiazol-5-yl}-propionic acid

]

s,\<\)\ OH
CH H
3 o N \N

NS o) CH,

H

N
CH, H
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The title compound was prepared in an analogous fashion to Example 11 using the
appropriate starting materials and reagents. White solid; MP 160-2°C; MS [M-1]" 541,

EXAMPLE 22

10 3-2-(3-Methyi-1-{2-[4-(3-pheny|-ureido)-phenyl]-acetylamino}-butyl)-thiazol-5-yi]-
propionic acid

0

The title compound was prepared in an analogous fashion to Example 11 using the
appropriate starting materials and reagents. White solid; MP 146-8°C; MS [M+1]" 495.3.

15 EXAMPLE 23

N-Hydroxy-3-[2-(3-methyl-1-{2-{4-(3-0-tolyl-ureido)-phenyl}-acetylamino}-butyl)-
thiazol-5-yll-propionamide

_OH
HN

0
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10%& () - 210 /m%qe(r?aﬁgljlg/ r%rl% k598 hads of stirring, the solution was filtered and 3-[2-(3-methyi-1-
{2-14-(3-o-tolyl-ureido)-phenyl}-acetylamino}-butyl)-thiazol-5-yl}-propionic acid methyl ester (

5 0.80 g, 1.53mmol} was added. The reaction was stirred at room temperature for 15 minutes,
1N HCI (60 mL) was added, and the methano!l was removed in vacuo The residue was
partitioned between ethyl acetate and hydrochloric acid (1N). The organic portion was dried
over sodium sulfate and the solvent removed in vacuo. The title compound (0.175 g, 17%)

was (solated by crystallization from a mixture of ethyl acetate and methanol MS [M+1] 524.1.

10 EXAMPLE 24

3-{3-[1-(2{4-[3-(2-Chloro-phenyl)-ureido}-phenyl}-acetylamino)-3-methyi-butyl]-
isoxazol-5-yl}-propionic acid

0
OH
HoK©
0
J\ m CH,
b CH,

The title compound was prepared in an analogous fashion to Example 2 using the
15  appropriate starting matenals and reagents. White solid; MP 143-5°C; MS [M-1]" 511.2.

EXAMPLE 25
3-[2-(1-{2-[4-(3-0-Tolyl-ureido)-phenyl]-acetylamino}-but-3-enyi)-thiazol-5-yl]-propionic

acid
N
P
S
0
s T
H3

20 The title compound was prepared in an analogous fashion to Example 11 using the

appropriate starting materials and reagents White amorphous solid, MS [M+1]" 493
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ethyl ester hydrochloride

+

o ©Q
0~ CH,

O
H2N \N.

CH,
CH
10 8

) A solution of 3-[3-(1-tert-butoxycarbonylamino-3-methyl-butyl)-isoxazol-5-yl}-3-oxo-

propionic acid ethyl ester (1.4 g, 3.9 mmol) in 4M HCI in dioxane (5 ml) was stirred at room
temperature. After 3 h the mixture was concentrated under reduced pressure to give the title
compound as a pale yellow solid. MS [M+1]" 269.0.

15 C. 3-[3-(1-tert-Butoxycarbonylamino-3-methyl-butyl)-isoxazol-5-yi]-3-oxo-propionic
acid ethyl ester

o ©
A~
H,C 0O CH,
Hsci/oyn s
" g CH,
CH,

The title compound was prepared from 3-(1-tert-butoxycarbonylamino-3-methyi-
butyl)-isoxazole-5-carboxylic acid by treatment with carbonyldiimidazole followed by the
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EXAMPLE 28
N-{1-{5-(3-Methanesulfonylamino-3-oxo-propyl)-thiazol-2-yl}-3-methyi-butyl}-2-[4-(3-0-
10 tolyl-ureido)-phenyl]-acetamide
0
g (% ﬁ T
CH3

A  mixture of 3-[2-(3-methyl-1{2-{4-(3-0-tolyl-ureido)-phenyl]-acetylamino}-butyl)-
thiazol-5-yl}-propionic acid (Example 13) (91 mg, 0.2 mmol), DMF (5 mi), EDCI (48 mg, 0.2
mmol) and DMAP (26 mg, 0.2 mmol) was stirred at room temperature. After 10 min. methane

15 sulfonamide (51 mg, 0.5 mmol) was added. Afier stirmng 16 h the solution was diluted with
EtOAc and washed with 1N HCI (2x). The organic layer was dried over Na,SO,; filtered; and
concentrated under reduced pressure. The resulting solid was purified by Flash 12
chromatography eluting with 10% AcOH in EtOAc to give 30 mg of the title compound as a
white amorphous solid. MS [M-1]" 584.
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) 5 The title compound was prepared in the analogous fashion to Example 28 from 3-{2-

[1-(2~{4-[3-(2-chioro-phenyl)-ureido]-phenyl}-acetylamino)-3-methyl-butyl}-thiazol-5-y1}-
propionic acid. Colorless oil; MS [M+1]* 607.

EXAMPLE 30

3-[2-({2-[4-(3-0-Tolyl-ureido)-phenyl]-acetylamino}-methy!)-thiazol-5-yi]-propionic acid

OH
1, O

NN
10 CHy
) The title compound was prepared in an analogous fashion to Example 11 using the
appropriate starting materials and reagents. White solid; MS [M+1]" 453.
EXAMPLE 31
3-{2-[(244-[3-(2-Chloro-phenyh-ureido]-phenyl}-acetylamino)-methyll-thiazol-5-yi}-
15 propionic acid

L

OH
u&”m

Cl

The title compound was prepared in an analogous fashion to Example 11 using the
appropriate starting materials and reagents White solid; MS [M+1]" 473,
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CES109THTE g & f 29' g% [ El ( 2/ ureido)-phenylj-acetyl}-pyrrolidin-2
yl iazol-5- -yl}-propionic acid methyl ester (0.33 g, 0.65 mmol) in methanol (4 ml),

tetrahydrofuran (8 mL) and aqueous lithium hydroxide (2M, 4 mL). The solution was stirred

for 4 h and partitioned between aqueous hydrochloric acid (1N, 30 mL) and ethyl acetate (100

ml). The aqueous portion was extracted with ethyl acetate (50 mL). The combined organic
portions were extracted with brine (20 mL) and the solvent removed in vacuo to give the titie

10  compound (0.3 g, 94%). "HNMR (400 MHz, CD,0ODY): 5 7.60 (d, J=7.3 Hz, 1H), 7.46 (s, 0.3H),
7.39 (d, J=8.5 Hz, 2.7H), 7.29 (d, J=8.5 Hz, 0.6), 7.18 (m, 3H), 6.99 (m, 1.4H), 5.40 (d, J=7.0
Hz, 0.3H), 5.34 (d, J= 6.0 Hz, 0.7H) 3.4-3.8 (m, 4H), 3.05 (m, 2H), 2.60 (m, 2H), 2.27 (s, 3H),
1.9-2.2 (m, 4H). MS: Calc'd for CasHaesN4O4S: 492.18 Found: (M+1) 492 9.

B. 3-[2-(1-{[4-(3-0-Tolyl-ureido)-phenyll-acetyl}-pyrrolidin-2-y1)-thiazol-5-yl]-propionic acid
15 methy| ester
° S’QO )
\
HN N
0~ "NH

A solution of 3-(2-Pyrrolidin-2-yi-thiazol-5-yl)-propionic acid methyl ester (ca. 1.09
mmol) in dimethyl formamide was prepared. To this solution [4-(3-o-tolyl-ureido)-phenyl}-
acetic acid (0.38 g, 1.3 mmol), 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride

20  (0.33 g, 1.7 mmol) and 1-hydroxybenzotniazole (0.24 g, 1.8 mmol) were added. The reaction
was stirred 1 hour and trniethytamine (0.15 g, 1.46 mmol) was added. After the reaction stirred
overnight (ca. 16h), it was poured into water (100 mL) and extracted with ethy! acetate (3 x 50
mlL) The combined organic portion was extracted with saturated sodium bicarbonate (30
mL), water (2 x 15 mL} and brine (20 mL), then dned over magnesium sulfale The solvent
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C. 3-(2-Pyrrolidin-2-yl-thiazol-5-yl)-propionic acid methyl ester

0
A solution of 2-[5-(2-Methoxycarbonyl-ethyl)-thiazol-2-yl}-pyrrolidine-1-carboxyhc acid

tert-butyl ester (0.37 g, 1.09 mmol) in a solution of hydrochloric acid in dioxane (4N, 10 mL)

was stirred at room temperature for 1 h. The solvent was removed in vacuo and the residue

dissolved in methylene chloride. The methylene chloride was removed in vacuo and the

10  residue dissolved again in methylene chloride. The solvent was removed in vacuo and the
residue used without purification. MS: Calc'd for C11HgN;028: 240.09. Found (M+1):241.2.

D. 2-[5-(2-Methoxycarbonyl-ethyl)-thiazol-2-yl]-pyrrolidine-1-carboxylic  acid tert-butyl
ester

) 15 A soluton of 2-(4-Methoxycarbonyl-2-oxo-butylcarbamoyl)-pyrrolidine-1-carboxylic
acid tert-butyl ester (0.57 g, 1.66 mmol) in toluene (15 mL) was prepared and Lawesson's
reagent (0 405 g, 1.0 mmol) then added. The reaction was heated at reflux for 3 h and
poured into water (150 mL). This mixture was extracted with ethyl acetate (3 x 50 mL) The
combined organic portion was extracted with saturated sodium bicarbonate (2 x 30 mL) and

20  brine (30 mlL), then dried over magnesium sulfate. The solvent was removed in vacuo and
the residue chromatographed on 2 Biotage 40s column with ethyl acetate : hexanes (1:1) to
give the title compound (0.37 g, 65%). 'HNMR (400 MHz, CDCl,): 8 7.37 (s, 1H, thiazole),
5.18 (m, 0.4H), 5.05 (m, 0.6H), 3.67 (s, 3H), 3.35-3.60 (m, 2H), 3.10 (m, 2H), 2.64 (t, J=7.5
Hz, 2H), 2.20 (m, 2H), 1.90 (m, 2H), 1.62 (bs, 1H), 1.46 (bs, 4H), 1.31 (bs, 5H). MS: Calc'd for

25  CeH2sN20,S" 340.15. Found (M+1) 341.0.
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EXAMPLE 33

Binding of Biotinylated CS-1 to Isolated VILLA-4

The VLA-4/bCS-1 receptor ligand binding assay described herein tests the ability of a
20  compound to specifically inhibit VLA-4 dependent binding.

A Preparation of VLA-4 coated plates

VLA-4 coated plates were prepared the day before the assay was carried out. The
V0LA-4-expressing stock was isolated from Jurkat cells according to the protocol of Makarem
et al., J. Biol. Chem., 269, 4005-4011 (1994) and was diluted in 50 mM NaHCO; (pH 8.8) to a
25 final concentration of 0.4 mg/ml. Aliquots of 100 m! of this stock solution were then added to
each well of a 96 well Microfluor “B" U-bottom plate (Dynatech No. 0010107206) and
incubated overnight at 4°C  The coating solution was removed by aspiration and the wells
were quenched for 0.5 hour with PBS plus 1 mM MnCI contaihing 1% non-fat dry milk (200
mi/well, 37°C). The dry milk was removed by aspiration immediately before addition of the

30  biotinylated CS-1

)
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VI 109% s3$7 & (rzﬂ/well of PBSB to remove unbound bCS-1. Following this, 100 ml of a 1:5000 dilution of
streptavidin poly-HRP in PBSB was added to each well for 60 min (37°C). Unbound
streptavidin poly-HRP was removed by aspiration and the plate was washed three times with

) 10  PBSB (200 mi/well). Foliowing the final wash, 100 ml of TMB substrate waas added to each
well to react with the bound streptavidin poly-HRP and the OD of each well on the plate was
determined on the Emax plate reader (650). The resulls were based on the mean of
duplicate determinations.

EXAMPLE 34

15 VLA-4 Dependent THP1 Cell Binding to Baculovirus sVCAM

The THP1 baculovirus sVCAM cell binding assay tests the ability of a compound to
inhibit VLA-4 dependent binding to sVCAM.

A Preparation of sSVCAM coated plates

The baculovirus sVCAM coated plates were prepared the day before the experiment
20 was carried out. The baculovirus sVCAM stock from PanVera was diluted in 50 mM NaHCO;
(pH 8.8) to a final concentration of § mg/mi. Aliquots of 50 mi of this stock solution were then
added to each well of a 96 well Microfluor "B" U bottom plate (Dynatech No. 0010107205)
and incubated overnight (4°C). The coating solution was removed by aspiration and the wells
were quenched for 1 hour with PBS containing 5% non-fat dry milk (150 mi/well, 4°C). The

25  dry milk is removed by shock dumping immediately before addition of the biotinylated CS-1.

B. Labeling and binding of THP1 cells

THP1 cells were obtained from the American Type Culture Collection (ATCC,

Rockville, MD) and grown in RPMI 1640 media containing 10% 1mM MnCl, for 20 min (37°C)
Following MnCi, activation, the cells were spun down {(approximately 500 g for 5 min) and

30 resuspended twice in serum free basal media (EBM, 37°C). The cells in serum free media
(2x10%ml) were then incubated with 5 mM Calcein AM for 30 min at 37°C. Following labeling,

all cells are spun down (approximately 500 g for § min) and resuspended twice in RPMI 1640
containing 10% FBS to cleave any free calcein AM. The cells were then resuspended twice

in DPBS (+1 mM CaCl, and 1 mM MgCl,) containing 1 mg/mi BSA (DPBSB) and diluted to
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above to the moiety “Y" in Formula (1.0.0); and the symbo! “ — “ indicates the point of attachment of the
moiety defined by each partial Formula above to the moiety “E" in Formuta (1.0.0);

-E is a single bond; -CH=CH-; or a2 moiety of Formula (1.9.0):
R1
|
.._.C._..
&
{1.9.0)

--where R‘ is hydrogen when R' has the meaning of a monovalent substituent; or R', is a single bond
when R' has the meaning of a divalent substituent;

-X is -O-; or -§(=0)4-, where q is an integer independently selected from 0 and 2;
Y is -C(=0)-;
-m is an integer independently selected from 0, 1 and 2;
-n is an integer independently selected from 1 and 2,
-p is an integer independently selected from 1 and 2, provided that p must be selected as 1
where B is selected as partial Formula (1.1.2), (1.1.6), (1.1.13), or (1.1.14),
-R is independently selected from the group consisting of -C(=0)OR%;

-C(=0)(CH.),C(=0)OR?; and -C(=O)NR"R?%;
' — where —

-k is an integer independently selected from 0, 1 and 2;
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-R™ is hydrogen; or (C;-C,) alkyl.

2. A compound according to Claim 1 wherein component A and a methylene bridge
attached thereto where n is 1, comprise a member selected from the group consisting of 4-
hydroxyphenyl-; 3-methoxy-4-(N'-phenylurea)-phenyimethyl-; 4-(N'-phenylurea)-phenylmethyl-; 4-(N'-(2-
methylphenyl)urea)-phenylmethyl-;  4-(N'-(2-methoxyphenyljurea)-phenylmethyl-;  3-methoxy-4-(N'-(2-

methylphenyi)urea)-phenyimethyl-, 4-(N'-(2-pyridyl)urea)-phenyimethyl-; 6-methoxy-5-(N'(2-
methylphenyl)urea-2-pyridyimethyl-; 4-(N'-(3-methyl-2-pyridyl)urea)-phenylmethyl-; 3-methoxy-4-(N'-(3-
methyl-2-pyridyljurea-phenylmethyl-; 3-methoxy-4-(N'-(2-pyridylurea)-phenylmethyl-; 4-(N'-(2-

pyridyl)urea)-phenylmethyl-;  4-(N'-(2-fluorophenyl)urea)-phenyimethyl-;  4-(N'-(2-chlorophenyl)urea)-
phenylimethyl-;  4-(N'-(2-chlorophenyl)urea)-3-methoxyphenylmethyl-;  4-(N'-(2,6-dichloropheny!)urea)-
phenyimethyl; 4-(N'-(2,6-dimethylphenyl)urea)-phenyimethyl;  4-(N'-(2-chloro-6-methyiphenyljurea)-

phenylmethyl; 4-(N'-(4-iso-propylphenyl)urea)-phenylimethyl-; 6-methoxy-5-(N'-(o-toluyl)urea-2-
pyridyimethyl-; 4-(N'-(3-cyclopentyl-2-pyridyl)urea)-phenylimethyi-; 4-(N'-(2-cyclopentyl)urea)-
phenylmethyl-; 4-(N’-(3-cyclopropyloxy-2-pyridyl)urea)-phenylmethyl-; and 4-(N'-(o-toluyl)urea)-pyrid-5-
yimethyl-,

3. A compound according to Claim 1 wherein said compound a member selected from the

group consisting of:
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3-(3-1sobutyl-2-ox0-4-{[4-(3-0-tolyl-ureido)-phenyl]-acetyl}-piperazin-1-yl)-butyric acid,

3-[3-(3-Methyl-1-{2-]4-(3-0-tolyl-ureido)-phenyl]-acetylamino}-butyl)-isoxazol-5-yl}-propionic acid;

[2-(3-Methyl-1-{2-[4-(3-0-tolyl-ureido)-phenyl]-acetylamino}-butyl)-4,5-dihydro-oxazol-5-yl]-acetic
acid;

(3-Benzyl-2-oxo0-4-{[4-(3-o-tolyl-ureido)-phenyl]-acetyl}-piperazin-1-yl)-propionic acid;

3-Benzo[1,3)dioxol-5-yl-3-(3-isobutyl-2-0x0-4-{[4-(3-0-tolyl-ureido)-phenyl]-acetyl}-piperazin-1-yl)-
propionic acid,;

3-[56-(2-Carboxy-ethyl)-3-(3-methyl-1-{2-[4-(3-0-tolyl-ureido)-phenyl}-acetylamino}-butyl)-4,5-
dihydro-isoxazol-5-yi}-propionic acid;

3-[3-(3-Methyl-1-{2-[4-(3-0-tolyl-ureido)-phenyl}-acetylamino}-butyl)-4,5-dihydro-isoxazol-5-yl]-
propionic acid;

[2-(3-Methyi-1-{2-[4-(3-0-tolyl-ureido)-phenyl]-acetylamino}-butyl}-oxazol-5-yi]-propionic acid,
3-[3-(1-{2-[4-(3-0-Tolyl-ureido)-phenyl]-acetylamino}-cyclopentyl)-isoxazol-5-yl]-propionic acid;

[3-(3-Methyl-1-{2-[4-(3-pyridin-2-yl-ureido)-phenyl]-acetylamino}-butyl)-isoxazol-5-yl}-propionic
acid;

[2-(3-Methyl-1-{2-[4-(3-pyridin-2-yl-ureido)-phenyl]-acetylamino}-butyl)-thiazol-5-yl]-propionic acid;
4-[3-(3-Methyl-1-{2-[4-(3-0-tolyl-ureido)-phenyl]-acetylamino}-butyl)-isoxazol-5-yi]-butyric acid;
3-[2-(3-Methyl-1-{2-[4-(3-0-tolyl-ureido)-phenyi]-acetylamino}-butyi)-thiazol-5-yl]-propionic acid;

3-{3-[3-Methyl-1-(2-{4-[3-(4-methyl-pyridin-3-yl)-ureido]-phenyl}-acetylamino)-butyl]-isoxazol-5-yi}-
propionic acid; .

3-{2-[1-(2-{4-[3-(2-Chloro-phenyl)-ureido)-phenyl}-acetylamino)-3-methyl-butyl]-thiazol-5-yl}-
propionic acid;

3-{2-[1-(2-{4-[3-(2-Methoxy-phenyl)-ureidc]-phenyl}-acetylamino)-3-methyl-butyl]-thiazol-5-yi}-
propionic acid; )

3-{2-[1-(2-{4-[3-(2-Fluoro-phenyl)-ureido]-phenyl}-acetylamino)-3-methyl-butyl)-thiazol-5-yl}-
propionic acid;

3-[3-(3-Methyl-1-{2-[4-(3-0-tolyl-ureido)-phenyl]-acetylamino}-butyi)-isoxazol-5-yl}-acrylic acid;

3-{2-[1-(2-{4-[3-(2,6-Dichloro-phenyl)-ureido}-phenyl}-acetylamino)-3-methyl-butyl]-thiazol-5-yi}~
propionic acid;

3-{2-[1-(2-{4-[3-(2,6-Dimethyl-phenyl)-ureido]-phenyl}-acetylamino)-3-methyl-butyl]-thiazol-5-yl}-
propionic acid;

3-{2-[1-(2-{4-[3-(2-Chloro-6-methyl-phenyl)-ureido]-phenyl}-acetylamino)-3-methyl-butyl]-thiazol-5-
yl}-propionic acid;

3-[2-(3-Methyl-1-{2-[4-(3-phenyl-ureido)-phenyl]-acetylamino}-butyl)-thiazol-5-yl]-propionic acid;

N-Hydroxy-3-{2-(3-methyl-1-{2-[4-(3-0-tolyl-ureido}-phenyl]-acetylamino}-butyl}-thiazol-5-yl}~
propionamide;

3-{3-11-(2-{4-[3-(2-Chloro-phenyl)-ureido]-phenyt}-acetylamino)-3-methyl-butyl}-isoxazol-5-yi}-
propionic acid;

3-{2-(1-{2-[4-(3-0-Tolyl-ureido)-phenyl]-acetylamino}-but-3-enyl)-thiazol-5-yl}-propionic acid;

3-{3-[1-(2-{4-[3-(2-Chloro-phenyl)-ureido}-phenyl}-acetylamino)-3-methyl-butyl]-isoxazol-5-yl}-3-
oxo-propionic acid ethyl ester;
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3-[2-(1-{2-[4-(3-0-Tolyl-ureido)-phenyl]-acetylamino}-butyl)-thiazol-5-yl}-propionic acid;

N-{1-[5-(3-Methanesulfonylamino-3-oxo-propyl)-thiazol-2-yl]-3-methyl-butyl}-2-[4-(3-o-toly)-
ureido)-phenyll-acetamide;

2-{4-[3-(2-0hlorb-phenyl)—ureido]-phenyl}-N-{ 1-[5-(3-methanesulfonylamino-3-oxo-propyl)-thiazol-
2-yl)-3-methyl-butyl}-acetamide;

3-[2-({2-[4-(3-0-Tolyl-ureido)-phenyl]-acetylémino}-methyl)-thiazol-5-yl]-propionic acid;

; 3-{2-[(2-{4-[3-(2-Chloro-phenyl)-ureido]-phenyl}-acetylamino)-methyl}-thiazol-5-yl}-propionic  acid;
an

4
3-[2-(1-{[4-(3-0-Tolyl-ureido)-phenyl)-acetyl}-pyrrolidin-2-yl)-thiazol-5-yl)-propionic acid.

4. A pharmaceutical composition comprising a compound of Formula (1.0.0) as
defined in Claim 1 together with a pharmaceutically acceptable carrier for said compound,
wherein the amount of said compound present is effective for preventing, inhibiting,
suppressing or reducing cell adhesion and consequent or associated pathogenic processes

subsequently mediated by VLA,

5. A pharmaceutical compaosition according to Claim 21 additionally comprising

one or more therapeutic agents.

6, A pharmaceutical composition according to Claim 22 wherein said one or
more therapeutic agent or agents is or are selected from the group consisting essentially of .
anti-inflammatory corticosteroids; nonsteroidal anti-inflammatory agents; bronchodilators; anti-
asthmatic agents; immunosuppressant agents, immunostimulants; antimetaboiites;.

antipsoriatics, and antidiabetics.

7. A pharmaceutical composition according to Claim 23 wherein said
therapeutic agent is a member selected from the group consisting essentially of theophylline,
sulfasalazine, aminosalicylates; cyclosporin, FK-506, rapamycin, clophosphamide,

methotrexate, and the interferons.

8 A use of a therapeutically effective amount of a compound of Formula (1.0.0) as defined in Claim 1
or a pharmaceutical composition as defined in Claim 4 for the preparation of a medicament for treating or
preventing an inflammatory, autoimmune or respiratory diseases by inhibting cell adhesion and
consequent or associated pathogenic processes subsequently mediated by VLA-4.

9. A use according to Claim 8 wherein said inflammatory, autoimmune or respiratory disease is a
member selected from the group consisting essentially of asthma, multiple sclerosis, rheumatoid arthritis,
osteoarthritis, inflammatory bowel disease, psoriasis, host rejection foliowing organ transplantation,
atherosclerosis, and other diseases mediated by or associated with VLA-4.



