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CELL ADHESI ON | NHI BI TORS g FECHNI CAL FI ELD OF THE

| NVENTI ON The present invention relates to novel 5
conmpounds that are useful for inhibition and prevention of cel
adhesi on andwoet7esesdhesi on- medi at ed pat hol ogi es. Thi sPCRHUSHIISH al so
rel ates to pharnaceuti cal formul ati ons conprising these conpounds and
nmet hods of using themfor inhibition and prevention of cell adhesion
10 and cell adhesion-nedi at ed pat hol ogi es. The conpounds and

phar maceuti cal conpositions of this invention can be used as

t herapeutic or prophylactic agents. They are particularly well-suited
for treatnment of nmany i nf | iRt AHNE TG o gipoRg di seases. 15
BACKGROUND OF THE | NVENTI ON CeII adhesion is a process by
whi<ch cells associate with each other, mgrate towards a specific
target or localize within the extra-cellular matrix. As such, cel
adhesi on constitutes one of the fundanental 20 mechani snms under | yi ng
nun®er ous bi ol ogi cal phenonena. For exanpl e, cell adhesion is
responsi bl e for the adhesion of . henatop0|et|c cells to endothelia
cells and the subsequdi AENTHION i ¢ cel | s out of

bl ood vessels and to the site of |nJury As such ceI
The present invention relates to novel

5 compounds that are useful for inhibition and prevention

of cell adhesion and cell adhesion-mediated pathologiés.
This invention also relates to pharmaceutical
formulations comprising these compounds and methods of
using them for inhibition and prevention of cell adhesion

10 and ceii'adhesion—mediated pathologies. The compounds
and pharmaceutical compositions of this invention can be
used as therapeutic or prophylactic agents. They are
particularly well-suited for treatment of many
inflammatory and autoimmune diseases.

15 . BACKGROUND OF THE INVENTION
_ Cell adhesion is a process by which cells

associate with each other, migrate towards a specific
target or localize within the extra-cellular matrix. As
such, cell adhesion constitﬁtes one of the fundamental

20 mechanisms underlying numerous biological phenomena. For
example, cell adhesion is responsible for the adhesion of
hematopoietic cells to endothelial cells and the
subsequent migration of those hemopoietic cells out of
blood vessels and to the site of injury. As such, cell
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-2- adhesion plays a role in pathol ogies such as inflammtion

and i nmune reactions in mamal s. ' | nvestigations into the

nol ecul ar basis for cell adhesion have reveal ed that various

cell-surface 5 macr onol ecul es -- collectively -known as cell adhesion

mol ecul es or r aw@918% - - nediate cell-cell and cell- RET/UB96/11570

i nteractions. For exanple, proteins of the superfam |y called
"integrins" are key nediators in - adhesive interactions between

hemat opoi etic cells and 10 their mcroenvirdnment (ME Hemer, "VLA

Proteins in the Integrin Famly: Struct ures Functions, and Their

Rol e on Leukocyt es. 365, (199 .

Integrins are non- co%%tf‘ °$&&&y3diarr5??‘% Jc%rﬁﬁt&oels?gles Suc{}oﬂgig%%wtﬁ%

subunits cal l ed a ansd®. irfhgree reactiaongbin manmewmls. 12 different a subunits

(2708 2h M B¢ ZnvekbRealighdnthds Rndiidbuliehadi s der ont

[err] ([err]l-[err]9) ni t

[err] subunit cebhmshanion bavh rmr@agledu ﬁhﬁtemréoms calbgwrfzane into
a subf agily. lecules —- i "ridnr 0 MY

| ate anti gen- r@cromo X X es ?%:%Z%Qﬁlgs a eu cfgg“%%ﬁ sﬁface
receptor that parti cmcb%ﬁ@-hlqsno& \Nﬁ&épvaﬁ ety Rfdindeh cell-cell eand gll-and

cel I -matrix adhesi venathai @.Qiﬂe&'&%tﬁ.%g For exdillegr ,prer&amBeaf tH@unol .

8, p. 365 (1990)). evlzlI dﬁ receptor for th

cyt oki ne-i nduci bl e e?fb%‘f"ﬁé’r“} aLie inte Sc@rSr &&Yi F}edb%E‘?;{ﬁ at cel |
adhesi on nol ecul e-|1 adhesiveg "1‘vi(ﬁéh1|aa:t).onasbemwerasheuuatbbelex1caceellsulaﬁrd

mat ri x r ot ei I ( g T

177, p. 179 (iggl) %éinlgru&et tae}"M %ﬂ@ge@ }Feg“f%S ‘]"Lﬁcﬁu’t%é“ the
(1987); Kramer et aIIntQHrJB\ @aml@ensf,:rmrgﬁ, Llons, and 9B ir @sfllesem

et al. Science, 24, faudsdftesl988h)- %1, ﬁ}!%ﬁidlg“'v'-% MaNogEeNed o gty bodi es

("mAb' s") have been shown
PCT/ US96/ 11570 Integrins are non-covalent heterodimeric complexes

consisting of two subunits cailed a and B. There are at

15 least 12 different a subunits (ol-a6, o-L, o-M, oa-X, o—
IIB, o-V and a-E) and at least 9 different B (B1-R9)
subunits. Based on the tvype ¢f its o and B subunit
components, each integrin molecule is categorized intc a
subfamily.

20 a4B1 integrin, also known as very late antigen-
4 ("VLA-4") or CD49d/CD29, is a leukocyte cell surface
receptcr that participates in a wide variety of both
cell-cell and cell-matrix adhesive interactions (M.E.
Hemler, Apn. Rev, Immupol., 8, p. 365 (1990)). It serves

25 as a receptor for the cytokine-inducible endothelial cell
surface protein, vascular celi adhesion molecule-1
("VCAM-1"), as well as to the extrécellular matrix
protein fibronectin ("FN”") (Ruegg et al., J. Cell Biol.,
177, p. 179 (1991); Wayner et al., J, Cell Biol,, 105, p.

30 1873 (1987); Kramer et al., J. Biol. Chem., 264, p. 4684
(1989); Gehlsen et al. Science, 24, p. 1228 (1988)).
Anti-VLA4 monoclonal antibodies ("mAb's"™) have been shown



- 3- to inhibit VLA4-dependent adhesive interactions both in

vitro and in vivo (Ferguson et al. Proc. Natl. Acad. Sci., 88, p.
8072 (1991); Ferguson et al., J. I|nmunol., 150, p. 1172 (1993)).
Results of in vivo experinents 5 suggest that this inhibition of

VLA- 4- dependent cel | adhesi on may prevent or inhibit

i nfl ammat ory A¥RY97309¢ 5.t oj imune pat hol ogies (R L. Lobb ewlﬂ%
Pat hophysi ol ogic Role of a4 Integrins In Vivo", J..d in. | nvest .,
94, pp. 1722-28 (1994)). 10 In order to identify the m ninum
active am no aci d sequence necessary fo°bind VLA-4, Konoriya et al.
("The M nimal Essential Sequence for a Major Cell Type- Specific

Connecting Segont BTNt FIAvRERERUEGE Y adnes Lvg ARIEEELUAR, bhkn 4n

Aci deVal i ne", J. Bixnltraiand irpagvo (Ferguggh eppaldskezsc.7NatlQoArad.

synt hesi zed a variegy; of gg, p, g% (@eB! PEPL Loy t he anbho
aci d sequence of t%e 88—1 re i(on ﬁﬂe VL%%&&%?% "doma n ?Qé'
partlcul ar speci es b%0f By obel? i (129PAdy | Beprlts coff akb BV @Experimghhs acid

peptide, G u-kle-LesnfgdstValndy Thiar 1hRELE 8BS of vialfdPBenHentaselg! | as
two snal | er overl appi ng . pent apeptides, Ju-Ile-Leu-Asp-Val [SEQ ID

NO 2: ano Ledhesipy/Ravppgeyept] QEGPBHIREE Spveralyil $egy and
i nhi :oi tory acti vijt ya@m'mmnélﬁaaiem@@eab rcnlllLadmtstb oét a5, "Théhese
results suggested the .tri.peptide.Leu- Asp-VYa a . m_ni_mym sequence
for cell-adhesion a ??Qﬁ?§%§EQIQ&i$ RoT& °¥}%fgf“%ﬁﬁﬁ&P§rﬁﬁ %Eﬁ?—As .

binds only to | ynphlmyssts., 924, pp.hdf728xp8est9%4) hcti vated form of VLA-4,
thus bringin into qu i he ut Ll f AP i Ln_Vi
(E.A 30 \97\2yner et al., ?2‘{ io\?a&te%o(r%?DFé%éeir]\%%%? Hg%gg&nﬂ [ ontalg'gqve ahiNg
Hemat opoi eti ¢ Cel | s2@id tgrAUENFeSAGFEISarynte heind REAvh Komoriyefet al.

Fi bronectin”, J. Celdrh8iMinimabledentBRl $880éPde for a MaiWP 2£49399fe-
PCT/ US96/ 11570 L. . . . -4- .
Specific Adhesion Site (CS1) Within the Alternatively

(@)

Spliced Type III Connecting Segment Domain of Fibronec:z:n
15 Is Leucine-Aspartic Acid-Valine", J, Biol. Chem., 266
(23}, pp. 15075-79 (1991)) synthesized a variety of
overlapping peptides based on the amino acid sequence cf
the £5-1 region (the VILA-4 binding domain) of a
particular species of fibronectin. They identified an 2-
20 amino acid peptide, Glu-Ile-Leu-Asp-Val-Pro-Ser-Thr [SEQ
ID NO: 1], as well as two smaller overlapping
pentapeptides, Glu-Ile~Leu-Asp-Val [SEQ iD NO: 2! anc
Leu-Asp-Val-Pro-Ser [SEQ ID NO: 3}, that possessed
inhibitory activity against FN-dependent cell adhes:crn.
25 These results suggested the tripeptide leu-Asp-Val as &
minimum sequence for cell-adhesion activity. It was
later shown that Leu-Asp-Val binds only to lymphocytes
that express an activated form of VLA-4, thus bringing
into question the utility of such a peptide in wvivo (E.A.
30 Wayner et al., "Activation-Dependent Recognition by
Hematopoietic Cells of the LDV Sequence in the V Region

of Fibronectin®, J. Cell. Biol., 116(2), pp. 489-497



(1992)). However, certain |arger peptides containing the LDV

sequence were subsequently shown to be active in vivo [T. A
Ferguson et al., "Two Integrin Binding Peptides Abr ogat e

T-cel | - Medi at ed | mmune Responses In Vivo", Proc. 5 Nat|. Acad. Sci’
USA, 88, pp. 8072-76 (1991); and S. M Wahl et al., "§ tic

Fi bronectin Peﬁ?Mppress Arthritis in Rats by Int }ég’t‘!’ﬂﬁ"’
Leukocyt e Adhesi on and Recruitnment", J. Cin. Invest., 94, pp.
655-62 (1994)]. A cyclic pent_aﬁepti de,

Ar g- Cys- Asp- TPro- Cys 10 (wherein TPro denotes 4-thioproline), which

can i nhibit both VLA.-4 and VLA-5 adhesion to FN has al so been

d bed (D.M Now I
Lerr]! g (orr] TovelfeRnRy JEATORES' P dprger BRSBREP A B0 4

268(27), pp. 20352- Vsequer{cmysye aﬁhsmelpwuﬁmmop@wasgivemm
Thi s peptide y@s &a%ig%@ohhettélpepﬁtﬁ& ﬁ%ﬁ%esé\ﬁalﬁg % ides

from FN whi ch had been known as a_co motif in
site for several extRRERIFLH IChddr Hﬁdzeted IppgpeiRpsponses In Vivo", Bms:..

Despite these Bdvancestll Ri=.r gaRi NESA, Ne8f pp. 80724-a%6 IWBbY) ; SREGI &1 Qu.

i nhi bitors of VLA-4- ndent, cel, on eal | suc

i nhi bitors woul d be @%ﬁ}e S bgﬁ’f?ﬁﬁ:‘:ag%f’%ﬁ gﬁetééeﬁhﬁ’t‘pl?w may
be orally 25 adnArtlstigried in Bath bpniwterisupwiny Lepnkvtgee UBGR&S i Gr) st
for treatnment, prev ppres i ou t hol 0gi

nmedi at ed by ceII adﬁ%%%%%ﬂ éﬁv %ﬁn{jﬂ& %460p8én8$% E% ??%ﬁf”
States patent_application 08/ 376yg¥ic pentapeptsigid,hdg g-CystAspt NRraet s

containing |ih®ar peptidyl 30 conpounds with cell adh ry .
activity. | nt e hRTHiTaITPEAt éﬁPO'éﬁli‘c"ehiQm@hA@eQM wBbels caml Mhribit

92/ 00995 descri be cywsdtic vigpti dadavﬁmsp&am:ﬁetﬂd? FN has also been
conmpounds with cell a@ldhem on. r@d@ \a/ué'gg} activity.

| nternational pat ent@SHFIEA i'On R Rimd'A Wevel Cyclic

92/ 08464 described%lmnthp‘qd‘lldeulﬂmbm\si d:MDLEnLiJﬂuS.%l Integrin-mediated
containing c a kNg-C ni

St at es Pateﬁjf 5, 26?5;7}?}%(%H %‘b%ﬁg#ﬂ#n% 2% 2, pp. 20352-59
adhesi on nodul ati on (Xdicurdd. PCT publication PCT/US91/04862). This

SUMVARY OF THE | NVENJd de was based on the t'l ept:i T
i nvention sol ves thll\%- }?’r\iobl em byn€£OV?dl n (? psl'ér%e- peptT di ¢ i‘%%ﬁf%&p

conpounds that inhi Hi%°® & pPaghngadrbeeny Iy @S\/IEACQmm‘Plh rREof denddeni t h
t he recognition siPéeE@Ntsdviient ikt rabBeiglds Vi ded a
cell adhesi orba nhi bi torty corrpound of formula
Despite these advances, there remains a need
for small, specific inhibitors of VLA-4-dependent cell
adhesiorn. Ideally, such inhibitcrs would be semi-
peptidic or non-peptidic sc that they may be orally
25 administered. Such compounds wou.d provide useful . agen:zs
for treatment, prevention or suppression of various
pathologies mediated by cell adhesion and VLA-4 binding.

Co-pending United States patent application 08/376,372
describes f-amino acid containing linear peptidyl

30 compounds with cell adhesion inhibitory activity.
International patent applications WO 94/15958 and WO
92/00995 describe cyclic peptide and peptidomimetic



[err] wher ei n:
Zis selected fromthe g:oup consisting of alkyl; aliphatic acyl optionally
substituted with N-al kyl- or N-arylam do; aroyl; heterocycloyl; alkyl- and

aryl sul fonyl ; ar al kyl carbonyl optionally
substituted \woO973084; het erocycl oal kyl car bonyl ; PCT/USI6/115T0
al koxycar bonyl ; aral kyl oxycar-bonyl ; cycl oal kyl carbonyl optionally fused
with aryl; het er ocyl coal koxycar bonyl ;

al kyl am nocar bonyl ; aryl anmi nocarbonyl and _ g _
aral kyl am nocar bonyl optionally substituted wt h bis- (al kysuf onyl ) am no,
al koxycar bonyl am no or al kenyl, with the proviso that Z is not

phenyl acetyl ; ounds with cell adhesion modufla®ihk b&ti%ﬂre”])

C(R[err])(A[err]) A'() errJlls
-N(R} er r]) C(R[ er rl']r)t(e [nétl:l.]:;?ab(@tent applications WO 93/08823 and WO ea
Y[err] is represergztaapat Hestﬁihvlguaﬂl(ﬁwl-].) “Ued-eenh) tAELeutkh-C(O)
P sem k1 CREMIRLGY cBE) CLARE LR TG AP cRRBBLRLL T Bhitea
Alerr] is irfdependdties Patentcbd260pRA¥T hdegsprieps guenddinglotell) am no
aci d side

nd corespondi ng protected
derivatives; (2) caﬁ eosallol?yfnom(%?té%% : %: op% onal |y

substituted with am no, acylam no, am no-substituted acylam no,

al koxycar bonyl ami no, W&l@écl oal kyl, carboxy,
al koxy, aral kyl oxy, al koxycarbonyl, aral koxycarbonyl,
am nocar bonyl , al kyl am noca onél di al kyl am nocar tionyl
(alkyl) (aral kyl ) am nocar bon% FEPRDF oM TR WP RALVES this problem by

di ar al kyl am nocar lpyedidingdnoxgl . semi-peptidic compounds that inhibit the
car boxyam ar bo dr Qx C I to t hi koxy..o

het er ocycl enﬂf rymdl% ot XLSQ}IHQ :Elob@ﬁ -4 rr;jomf’?u gFeEnguFFB‘rﬂ't he
group consi sting cﬁorac.lndhlbltmqntlpnewntgmmm suppriessaod of VLA-4-

alkyl optionally siilddelt edil binafids! £hd 5&*{}%1' gﬁ%'s 358118 egt & f&ﬁ‘d

i ndependent | y sel &éadd achemiphe gﬁéhpaéomf%ﬂ“mfkﬂn aﬂ\dném&‘épé sedetions.

chains and COVresmld&p@hﬁagcéfdthﬂgrif{@éﬁﬁ/ﬂﬁx Y bbe &\é@hoahlsme oanﬂn
al kyl optlorglly bsituted wth am

acyl ani no m no-SaRmatieRgwitY akheb, th%‘?"‘}‘}?eu@fcl%aPE?Phylacnc 2aPBYKy,
a: tof(y’ ar al k%I oxlyt;o aJnlmzol kycarboévéntabﬁl kaid@Cle laﬁlm:e@.@ear bomuhbs |

al kyl am nocar bony 0 0 a ara nocar bonyl ,

ar al kyl am nocar bon;ﬂ‘%ng' ﬁa?% a%gtoﬁoc§¥%o%ﬂ?n?1¥cag tlcIal 350);%”11 €58he

car boxyal kyl amni nomyﬂlnghyhﬂagvamb@m celriceladapsoont hnbabkbays or
heterocycl e; o o8 Bﬁduéﬂﬂ?p‘tﬁ‘é Ccbiiséiih RS d@%fdh%mpgwtwﬁsaafns to

whi ch t hey ae attachedto orm a rin rocyc

each Rlerr]?%s hydtyd®ventipryfor 1nhlbht’r%naﬁ1f|‘?ﬁlégé £E4RPO to 8; and
i]( |ds se: ected fromthe group,ceaflag_ﬁil_;;: 08 @;ft,)e aéd&sa@&énea,_rtyb@ﬁyhiar ahkghoxyn,
ydroxyl ; am no; ani_no.optiona subst ed wt oxY,

s nooar bonyl | EHSA ReVRsEPRBREnaY, SraRROR L (S ahl. REERRGE: are

di al kyl am no; cyclamtdqﬂa@ebnelydhsgdl bal kyéatn inf lamyraltoxlyk ghdl kpmaneno;

(al kyl) (aryl) am noiseaisalsky! b rgg{ehenma?éf&?talts%t oY il CALDRKYS

di ar al kyl am no; am no,; and - ~car box
aci d) - substdd ut ed |p6n¢p|qg;1ng the compounds of this invention and

intermediates useful _J.n those methods.

’ : The following abbreviations are used in the

description:

THIS SHEET HAS BEEN
REPLACED

This Sheet Has Been RTlaced

A




These conpounds are useful for inhibition, prevention and suppression of
VLA- 4- nedi at ed cel | adhesi on and pat hol ogi es associated with that adhesion,
such as inflammati on and i mune reactions. The compounds of this invention
may be used alone or in conbination with other therapeutic or prophylactic
agents to inhibit, prevent or suppress cell adhesion. This invention also
provi des phar T@8¥M3%4| fornul ati ons contai ni ng these VLA- 4- RO % el |
adhesi on i nhibitors and nmethods of using the conpounds and conpositions of
the invention for inhibition of cell adhesion. According to
one enbodi nent of this invention, these nover'é%ﬁbounds, conposi ti ons and
nmet hods are advant ageously used to treat inflammatory and i mune di seases.

The present invention alﬁgﬁ?@@%%ﬂﬁi nethodsFFgg BFe?ﬁrégg tQS conmpounds of
this invention and inter eful in . _
DETAI LED DESCRI PTI ON CF.{HE | NVENTI ON acetyl The foll ow ng

abbrevi ations are used BA t he descriptionbenzyl W97/ 03094
PCT{U896{11570 Boc tert—butéﬁ?carbonyl
Designation g Reaggpt or Fragnent butyl AC
acetyl BN cbz benz¥brhobenzyloxy BOC
tert-butoxycarbonyl 5 cy Bu cyclohexyl but’yl Chz
car bobenzyl oxy cyMCy cycl6hek phfettyl oYM
cycl ohexyl et hyl DIPEA DI PEA diisopHbp e adnailey| am ne 10
EDC 10 1- (8pdi et hyl am nopr opylh}{3-diethylaminopropyl)-3-
et hyl car bodi i m de HOBT etHyhyattwaiimizet ri azol e
hydr at e i - anjOBT i Sodrpydroxybenzotriazole hydrate
i-amyl iscanyl
i-Pn isopentyl
15 i-Pr isopropyl
Me methyl
2-MPUBA 4- (N'~(2-methylphenyl)urea) -
phenylmethylamino
2-MPUPA 4~ (N’ - (2-methylphenyl)urea)-
20 phenylacetyl
NMP N-methylpyrrolidinone
NMM N-methylmorpholine
Ph phenyl
PUPA 4- (N’ -phenylurea)phenylacetyl
25 Su succinimidyl
TBTU 2- (lH-benzotriazol-i-yl)~
1,1,3,3-tetramethyluronium
tetrafluorcborate
TEA triethylamine
30 TFA trifluoroacetic acid
THAM tris{hydroxyimethylaminomethane

DE‘F"D!' ;J ons
As used herein, the term "alkyl", alone or ir

combinataion, refers te a straight-chain or branched-chain
35 alkyl radical contain:ng from 1 to 10, preferabliy from i

Tto 6 and more preferably from 1 to 4, carbon atoms.

Examples of such radicals include, but are not iimited

to, methyl, ethyl, n-propyl, isopropyl, n-butyl,

isobutyl, sec-butyl, tert-butyl, pentyl, iso-amyl, hexyl,
40 decyl and the like.



I -Pn | sopentyl 15 I - Pr | sopropyl

Me met hyl 2- V\PUBA 4-(N -

(2- met hyl phenyl ) urea) - ' phenyl met hyl am no
2- MPUPA 4-(N -(2-nethyl phenyl)urea)- 20

phenyl acet yl NVP N—nethylpyrrolid'

NVM WO 97034t hy| nor phol i ne pCHiEsG1570
phenyl PUPA 4- (N - phenylurea)phenylacetyl 25
Su succi ni m dyl TgTU 2-

(1H benzotriazol -1 -yl )-

1,1, 3, 3-tetranet hyl uroni um

tetrafl uoroborate n "

TEA . trlf|u0r&§§§tﬁ§m aékenyl . aiéﬁgfﬂ%ﬁ%mégibggatlon,
tris-(nydroxy)nethyIEﬁf¢ﬁﬁm§¢wﬁu§tralght'cbé#nn@?|bﬁ%nChed-Chaln alkenylAs

used herein, the tergag §é¥y|conﬁﬂiﬂlhgoErbﬁ 2 to 10,Cf%@%é?ﬁﬁfymfngﬁggﬁﬁtg a

stralght chain or branched-chaln radi cal cont ai ni ng

10, preferably fromand more RYPQ?E%Q}YhSFBmp?eF%rﬁbI9a¥bQﬂn3FQM§ 4, E¥appdas
?toms Chyl tﬁxfml@ﬁ saicmue&mréaiscah%luaél uﬂat bté Roe m:g,t:![e'dlmtb?d

o, nethy et hy 2350 uty
sec-butyl, tert-but y?&’?fgﬁyl EE’EO%}E’PPHBX {, iﬁ‘ﬁpr"per@@tfylE “afd% BE 1 ke.
WO 97/ 03094 butenyl, E~ and z—lsobutenyl, E- an®P@HgdmdEni1578ecenyl
-7- %? "al kenyl ", alone or in conbination,

refers to a stralght 2 aln or ranched- chai n al kenyl radi cal

containing from2 to 10, pref fhebltermy Smikynyll, alone emdimmosbpnetéocnbl y
from2 to 4, ggrbon aifdes @mﬁ%lg%t-chginsafmfa%ﬁ@afcﬂm ggﬁynggt are

not limted to, et henyl , E- and prop eny | Sopr openy
butenyl, E- and Z- |sEEE&?ﬁ%M°°Q§a¥ﬂiﬁngﬁeﬂt§n9? @ec%%ﬁﬁerably frgmd?t Re ¢
like. and more preferably from 2 to 4, carbcn atoms. Exampies

of such radicals include, but are not l:imited to, ethynyl
(acetylenyl), propynyl, propargyl, butynyl, hexynyl,
15 decynyl and the like.

The term "cycloalkyl", alone cr in combinat:o:x,
refers to a cyclic alkyl radical containing from 3-1C,
preferably from 3-8 and more preferably from 3-6, carbon
atoms and may be optionally aryl-ZIused. Examples ¢f sucn

20 radicals include, bur are not limited tc, cyclopropy..,
cyclobutyl, cycliopenty:, cyclohexv; and the like.

The term "cycloalkenvyl", aione or in
combination, refers tc a cyclic carbocycle containing
from 4 to 8, preferably 5 or €, carbon atoms and one cr

25 more double bonds. Examples of such cycloalkenyil
radicals include, but are not limited tc, cyclopenteny.,
cyclohexenyl, cyclopentadienyl and the like.

The term "aryl" refers to a carbocyclic
aromatic group selected from the group consisting of

30 phenyl, naphthyl, indenyl, indanyl, azulenyl, fluorenyl,
and anthracenyl; or a heterocyclic aromatic group
selected from the group consisting of furyl, thienyl,



The term "al kynyl ", alone or in conbination, 10 refers to a

strai ght-chain or branched-chai n al kynyl radi cal containing from?2
to 10, preferably from2 to 6 and nore preferably from2 to 4,

carbon atons. Exanples of such radicals include, but are not Ilnited

to, ethynyl cetylenyl), propynyl, propargyl, butynyl

decynyl and th@’qwﬂég" The term "cycl oal kyl " Wﬁw
conbi nat i on, refers to a cyclic al kyl radical containlng from 3- 10
preferably from 3-8 and nore preferably fron1§-§,_carbon atons and
may be optionally aryl-fused. Exanples of such 20 radi cal s include, but
are not limted to, cyclopropyl, cyclobutyl cyci opentyl, cycl ohexyl

and the like. pyridyl, pyr‘r'biywaa: £9TY Dp ktqmdzolyql Omﬁleazwyl,
conbi nation, refers to ac c |c car ocicle cont ai ni_ng from4 to 8,

preferably 5 or 6, RYFR#PHtlsng R¥gasAbiny! Q&’yramléhél’éh}bl &Sp¥aERlyl,
Exanpl es of such cycism&rkﬁz,dlyl, 1,2, Baé&miézdm uds.2, Butrﬂé.@ol‘?.t limted

to, cycl opentenyl hexen cyc opentadl I | ke
The term"aryl" refe?%l?495§6;¥1b08¥5¥?% X'i %ﬂﬁéiﬁ& grBMﬁaééP%%teH'3¢§ﬂn
t he group consbsti ngtxfafihyl, phen$+trrmw&ﬁﬁwdn imdbriylinyl pdangsiyBzul enyl

fl uorenyl, and_a en et er C|IC (o]} roup
sel ected from the grdﬂ%qggﬂ'q§t¥hgl%?°f%fy éﬁ?l Bedl zo&k?f@ranyl, 2,3~
- 8- pyr|dyIdlhmdnqhqﬂzofuxaanlyl@enz¢ﬁhwnn%nphenwidaln+ymdazoly1

pyrazolyl, 2-pyrazolj, ilmﬂaﬂf%ﬁgh'db%ﬂ%tai543§y¥ﬂlﬂq¥lgal oy @&&&%f?é&ﬁ@l,

1,2, 3- oxadlazolyl 1,2,3-tri1azo
pyridazinyl, pyrini di#iA0 H&WﬂazFﬁ?HU1HP¥%¥N1rEFlnnohhﬂYé2|H?thalaZlnyl,

1,3,57trithiaﬁyl irﬁ“ﬂﬂéﬁdﬁﬂnyl'”QQiﬂ$xallnyl Eﬁ&r1§fﬁyﬂd0|yl

i ndol i nyl, benzo b]fur ro en of urany
benzo[ b] t hi ophenyl , qﬁﬂkggipyparbazoly‘b IPPenBéhﬁthazolyl
purinyl, 4H- quinoli Zpﬁeﬁocnlazmquwmd»m&_my oqsyﬂa%uayh 5%%@&&{%;;1

pht hal azi nyl, 10 qylg qlln qui noxal i nyl, 1, 8- naphthyrldlnyl

pteridinyl, carbazol%ﬂ I phena2|nyl phenoth|a2|nyl

phenoxazi nyl, pyrazol o[l, 5- c]fArgiFnchycloalkyl” and “cycloalkenyl” groups,
15 as defined in this application may independently contain

up to three substituents which are independently selected
from the group consisting of halogern, hydroxyl, amino,
nitro, trifluoromethyl, trifiuoromethoxy, alkyl, alkenyl,
alkyny., cyano, carboxy, carboalkoxy, Ar‘'-substituted

20 alkyi, Ar'-substituted alkenvl or alkynyl, 1,2-
dioxymethyiene, 1,2-dioxyethvlene, alkoxy, alkenoxy or
alkynoxy, Ar'-substituted alkoxy, Ar'-substituted
aikenoxy or alkyhoxy, alkylamino, alkenylamino or
alkynyiaminc, Ar’-substituted alkylamino, Ar'-substitutecd

25 alkenyiamino or alkynylamino, Ar'-substituted
carbopvloxy, alkylcarbonyloxy, aliphatic or aromatic
acyl, Ar‘-substituted acyl, Ar'-substituted
alkylcarbonyloxy, Ar'-substituted carbonylaminc, Ar'-
substituted amino, Ar'-substituted oxy, Ar'-substituted

30 carbonyl, alkylcarbonylamino, Ar'-substituted

- alkylcarbonylamino, alkoxy-carbonylamino, Ar'-substituted
alkoxycarbonyl-amino, Ar'-oxycarbonylamino,



and the |ike. "Aryl", "cycloal kyl" and "cycl oal kenyl "

groups, 15 as defined in this application may i ndependently contain

up to three substituents which are independently sel ected fromthe
group consi sting of hal ogen, hydroxyl, am no, nitro,

trifluoromet hwo9tmeaesd uor onet hoxy, al kyl, al kenyl-, al ROTAS6/A15a6 0,
car boxy, carboal koxy, Ar'-substituted 20 al kyl, Ar'-substituted al kenyl
or al kynyl, 1, 2- ~di oxynet hyl ene, 1, 2-di oxyet.hyl ene, al koxy, al kenoxy
or al kynox , Ar' “subst it ut ed al koxy, _Ay' —substi tuted al kenoxy
or al kynoxy, al kyl am no, alkenylan1no or al kynyl am no, .

Ar' -substituted al kyl am no, Ar'-substituted 25 al kenyl am no or

al kynyl ami no, Ar' -aﬂuéaatsutllfbaglamno, ﬁ@ﬁ@i-)né{i Bds- @riylsearBARY) 8x¥Yno,

al i phatic or aron%ﬁic % é Q fg i tuted acyl Ar' -substituted
al kyk car bonyl oxy, —suhsEitpedqal Ybo substituted
aFLnF AL -srbstlhmﬂnphoa&mgcérboﬁybsmiﬁuleﬂhfﬁmﬁrphdmambea!bonylamlno, N-
al kyl car bonyl am n ubsti. t ut a ca yLagin
aIkoiy-carbonylamq%§ylmpian§35§?f$ﬂt%ﬁ guanié%h%b}ﬁggﬂgﬁnyﬁgﬁx}ﬁo

Ar' - oxycar bdnyl amigugnidino, N,NO(R87/B80Pguanidino, N, N-dlalkyl guanidino,
-9- al kyl S YL

Ar' -substituted al H1EQQ%?%qkan?HQRPa186 W af%ﬁl 1T h6¢ gbgnégg Xl urea,
thlonnrphollnocarﬁb@m amred, NLN'CAI':abkkyl e &N, (AR Ap' ugaanldlno

N-N-(Ar', al kyl) %ral b&eonw%{zﬁétlﬁﬁtw%ﬁéﬂ no, N, N-di al kyl
guanldlno trlalk guanldlno N a urea, N, N-dialkyl urea,
N-Ar' urea, N, N—(EP Ypinge 5 °NV¥¥(¥@1?3F¥EQ%¥ and the like;

ar al kyl oxyaar bonylwrmmw rared akkiéfined simivadley|tRmargear Ba8Ykontains
t hi oaryl oxy and t d simlarly to

he I.ike; 10 '
aryl, but contai nél% to Ff:hr&g ng\é\ﬁfé‘éegﬁﬁsfﬁ%?ﬁi “g’(ﬂﬂb(’fg&d 9FPBR t he group
consi sting of hal cgpersisipidigorfl hadogen, nydroxyl, amind,r nfikwmogonet hyl,

trifluoronethoxy, fy luor%h%§ﬂ¥h Fﬁéﬁ%&b?é&%ﬁﬁgﬁﬁk’é%ﬁﬁ% lxﬁﬁkﬁyie”e

1, 2- di oxyet hyl ene, oxy, am no
alkenylanlno or alkynmihkgnyrdwonmmebhx en@utﬁnﬁﬂd»queahw@aaEbcabkoxy.

aromatic 15  2G@ikerRh(y! Ga%PABKYANE Ry ShIRXY NN bRThBOor
alkynylamino, alkylcarbonyloxy, aliphatic or aromatic
acyl, alkylcarbonylamino, alkoxycarbonylamino,
alkylsulfonylamino, N-alkyl or N,N-dialkyl urea.
. The term “aralkyl”, alone or in combination,

20 refers to an aryl substituted alkyl radical, wherein the
term “alkyl” and “aryl” are as defined above. Examples
of suitable aralkyl radicals include, but are not limited
to, phenylmethyl, phenethyl, phenylhexyl, diphenylmethyl,
pyridylmethyl, tetrazolylmethyl, furylmethyl, imidazolyl-

25 methyl, indolylmethyl, thienylpropyl and the like.

The term “alkoxy", alone or in combination,
refers to an alkyl ether radical, wherein the term
"alkyl" is as defined above. Examples of suitable alkyl
. ether radicals include, but are not limited to, methoxy,
30 ethoxy, n-propoxy, iso-propoxy, n-butoxy, iso-butoxy,
‘ sec-butoxy, tert-butoxy and the like.



al kyl sul fonyl ami no, N-al kyl or N, N-di al kyl urea. The term

"aral kyl ", alone or in conbination, 20 refers to an aryl substituted

al kyl radical, wherein the term"al kyl" and "aryl" are as defined
above. Exanpl es of suitable aral kyl radicals include, but are not
limted to, phenyl nmethyl, phenethyl, phenyl hexyl, diphenyl nethyl,
pyridylnethyl,“Eﬁﬂmgﬁblylnethyl, furyl nethyl, inidazolyl- ZSICHﬁﬁﬁqﬁﬂﬁ

i ndol yl net hyl, thienylpropyl and the Iike. . The term

"al koxy", al-one or in conbination, referg to an al kyl ether radical,
wherein the term "al kyl" is as defined dBove. Exanpl es of suitable
al kyl ether radicals include, but are not limted to, nmethoxy, 30

et hoxy, n-propoxy, iso-propox n S Q7 AUt .. sec-.but oxy,
tert-butoxy and the like. ¥ne tg%og%]lﬁ%%f’ 8dne or in combinatic ’
PCT/ US96/ 11570 refers to a radical of formula alkengl-O-, wherein the

The term "al kenoxy" ’t&honﬁlﬁéﬁyﬂ"CPQbA£‘3&éﬁ% IEbOVF 5939;&%%% gl cal of

formul a al kenyl -O, whereln | S as above
provi ded that the radlcaiaaﬁcaotuénrmolarﬁml esﬁémplﬁam@wr@blsu.table

5 al kenoxysr adi c‘aalk%nbngl vdaichus fﬁ@umét buei hed hee Limited ado' yl oxy,
E- and Z- 3-net hyl - enoxy_an The térm

"al kynyl oxy", alone ﬁx80n5|n%?$o%r —methyl ?ePEPEePBx&.?QRh¥Rﬂ lgke.

form_Jl]IadaIEynthO,1 mhereln FMEe term "éX£yﬁylak&YDYhion§ &8 iﬁﬁddm%?naanﬁ,
rovi ded that the r adi r. anmpl.es q

gui tabl e al k3ﬁ5§§srggi %af%d*%%ffd?%% tfﬁ%?”'l’%ﬁ"t afpgrgin the
propar gyl oxy, 2-but yeymoXalhpdylhelis ide. defined above providéw thaitmthe

"t hi oal koxy" f@f ers r%%;?g%ﬁi%?ﬁgf’ra%b%%oél dradi-cal Eggméféguéﬁhsgiitl%é#%% ’

mhereln aIkyI I's as ] L
"al kyl ani nc", al one 23kYpax¥ofddieal vrinclude, butegresnod bimines tor

di - al kyl - subst i t ut eghr8BhPGyLaRY 5@ -butynylokly Sna Enéagigal of formula
al kyl -NH or (al kyl e??]er y; ‘Jdﬁg?elw ﬂe term™alkyl" is as defined

above. Exanples 20 of sui Th®) ez kﬁh&rﬂa%"?‘& i Eafers fed wichiggthare not
limted to, nethyl aradacakt &yl sotmola ISR, N@herein alkPORORY AEENRed

t-butylamluxlgw+digbg¥ggnino and the
The term "alkylaminc”, alone or in combirasz:on,
refers to a monec- or di-alkyi-subst:tuted amino ragdica.
(i.e., a radical of formula alkyl-NH- or (alkyl)o~N-.,
wherein the term "alkyl" is as defined above. Examp_es
20 of suitable alkylamino radicals include, but are nc:
limited to, methylamino, ethylamino, propylaminoc,
isopropylamino, t-~butylaminoc, N,N-diethylamirnc and =re
like. |
The term "alkenylaminc", alone or in
25 combination, refers to a radical of formula alkenyl-XN=-
or (alkenyl)oN-, wherein the term "alkenyl" is as def:rez
above, provided that the radical is not an enamine. &
example of such alkenylamino radicals 1s the allylaminz
radical.
30 The term "alkynylamino", alone or in
combination, refers to a radical of formula alkynyl-Ni-
or (alkynyl)s,N-, wherein the term "alkynyl" is as defined



i ke. The term "al kenyl am ne", alone or in 25
conbination, refers to a radical of fornula al kenyl - NH : or

(al kenyl )2N-, wherein the term"al keny " is as defines above,
provided that the radical is not an enam ne. An exanpl e of such

al kenyl am no radicals.is the allylam ne radi cal .

The term "al kWRY% 0", alone or in combi nati on, ref BFNUEYALSTO
radi cal of forrula al kynyl-NH . or (al kynyl)2N-, wherein the term
"al kynyl" is as defined W 97/03094_ above, provided
that the radical is not an ynam ne. An %&anple of such al kynyl am no
radi cals is the propargyl am no radical. The term

2ryloxy”, al one of ahdyE ORSA thal the' EhELSa1 4 lyrdfnbr AR

aryl-O, wherein ar ove anp es 0 ary OoXy
radi-cal s i nclude, example)naf eﬁ*@lh@tlkwwﬂ-@@éln@ora@Myls rfd}ﬂ'ﬂﬁf@?ilrgyl

pyridyl oxy aghitderddics. The term' arylan1no
al one or in conbination, 10 refers to a radical of fornula aryl-

wherein aryl is as defihfedezBovVaryERE¥Dt cdlene ef?’i/llém%‘brlé’éltéaps
i ncl ude, but sre nO.I:efefs ttesl dCbadiEQQYB&WEBmﬁB@létﬁD-)o-, wherein aryl is

napht hyl am no, 2-, 4- no and t The
ter %/I aryl ", al on®s o‘?e#dlﬁl‘i‘g o xapples °fe"f’éYK‘§°’f36 %?drlé"d’il(,salmﬁﬂ“de'_

formula aryl-aryl - bu¢Mﬂrnrndﬂualm1ted tber phénoyy, nsphthaef,i nadidytvry
The tern1"th|oaryl"an31 é n conblnatlon refers to a radical of
formula aryl-S-, wherein he]? aryl I s as defined above. An
exanpl e of a thloaryl 20 ﬂhﬁﬂt&;ﬂ 'eryhaming bphekgne rediigalcombination,

The term "aryp- fuseF e £ f§(E3l@”radléhqnsfofofﬂula aryl @b f%} 5¢ ng to

a cycl oal kyl radica I ch share g acent atoms W t
radi cal, wherein th@s deflneqequye cy@ﬁé&Pk?F"o rﬂFY%ﬂ@An°zﬁﬁ§%£§léeflned

above. An 25 exan@l el mit amel nbesedmeyed ogd KVibhddi ftind Sahfie 18877 0-
fused cycl obutyl radl;g:i'xthylamlno, 2-, 3- and 4-pyridylamino and the like.
The term "biaryl"®, alone or in combination,
15 refers to a radical of formula aryl-aryl-, wherein the
term "aryl" is as defined above.

The term "thiocaryl”, alone or ir combination,
refers to a radical of fermula aryl-S-, wherein the term
"aryl" is as defined above. An examplie cI a thioary:l

20 radical i1s the thiophenyl radical.

The term "aryl-fused cycioalkyl™, alone or irn
combination, refers to a cycloalkyl radicz: which shares
two adjacent stoms with an aryl radical, wherein the
terms "cycloaikyl” and "aryl" are as defined above. An

25 example 5f an aryl-fused cycloalkyl radice. is the benzo-
fused cyclobu:zyl radical.

The term "aliphatic acyl®, alone or in
combination, refers to radicals of formuiz alkyl-CO-,
alkenyl-CO- and alkynyl-CO-derived from an alkane-,

30 alkene- or alkyncarboxylic acid, wherein the terms
"alkyl"™, "alkenyl" and "alkynyl" are as defined above.
Examples of such aliphatic acyl radicals include, but are



The term "aliphatic acyl”, alone or in conmbi nation, refers to

radi cal s of fornula al kyl -CO-, al kenyl - CO-. and al kynyl - CO-deri ved
froman al kane-, 30 al kene- or al kyncarboxylic acid, wherein the terns
"al kyl", "al kenyl" and "al kynyl" are as defined above. Exanpl es of
such aliphatic acyl radicals include, but are W97/ 03094

PCT/ US96/ 1157 (W0 9703094 - 12 - PCT

limted to, acetyl, propionyl, butyryl, valeryl, 4- met hyl val eryl ,
acryl oyl , crotyl propiolyl, nethylpropiglyl and the |ike.

The terns "aromatic acyl" or "aroyl" . al one or I n conbi nation

refers to a radical of fornula aryl- wherein the term™aryl"” is

as defined above. Eﬁﬁqpl r gl _
i ncl ude, but are not ﬁﬁleFd t‘t’ed‘-"(fes&&hbeﬁJ ??BRQE ?gﬁi%’él(),yﬁfﬁﬁ%‘yi, 4
4- car boxybenzoyl , methylnaphrnbylaC¢m&Qxﬁwl@apmahylpaﬁninEiAi ke. 10

The term "heterocycl vipehbB806191 idH th 1ixeonbi nation, refers to
radi cal s of forrmlanﬁ'bf:'Ih rgcygF ¥ ot wherein the term" heterocycle

is as defined bel ow. E?Bﬂpt%ﬁmiﬁ"%ﬁﬂﬂﬂ&BFeaﬁﬁier%%yc#%%& ‘hadilonesor

include but s aie copbihhtibed f@ﬁeﬁﬁtﬁ@hyéaaﬁuaanufcieéﬁmm ,ariyi -co-,
pi peri di nyl car bonyl , tetrah§droth|ophenecarbony

| I ke
The terns "nDrphollﬁQE%FBBn he tepm “aryl PSWSFE%B??n%k%ﬁ%nnnﬁxampéﬁénef
or in conbination wisditable arondeic tatyls, raditalst onabude £ anbodaned

Toshactivery " “Qimicel €8] BREEEL 4 RadiRRRARKY DAl SRSk yhenrovdy 1
conbi nation, refers naphthogdi cpyridyIcarhdrylakhyl tRONH ke . wherein the

term"alkyl" js as defined ab : » dhe
1 XE te hetﬁﬁgﬁgf%oyﬁoh 5§énor in

"al koxycar bonyl am no", alone or-in T ers to a radical
of formula al kyl - CC@binaticn, Vﬁﬁ#%#rtqIﬂ@duéﬁ&ﬁ"afk§¢rm¢kaznﬁtﬁﬂhcucﬂe-

above. co-, WH8zbEAMh @Ié%&wﬂe%%apweﬂ,1§'wedé¥méa below.
conbi nation, refers to a radlcal of fornula al err

wherein the term " alE&pRPLRS 3 %Hﬁ??ﬂ%ﬁeﬂﬁiﬂ§°cgﬁl°yl radlcals ingjadec bt
“aryl sul fonyl am no" aral age Qimiﬂed to, tetrahydrofuranylcarbonyl,

15 piperidinylcarbonyl, tetrahydrothiophenecarbonyl and the
like.

The terms "morpholinocarbonyl™ and
“"thiomorprolinocarbonyl™, alone cr in combination with
other terms, refer to an N-carbonvliated morpholinc and an

20 N-carbonv.ated thiomorpholino radical, respectively.

The term “alkylcarbonylamino", alone or in
combinat:cn, refers to & radical cf formula alkyl-CONH,
wherein the term "alkyl"™ is as defined above.

The term "alkoxycarbonylamino®™, alone or in

25 combinaticn, refers to a radical cf formula alkyl-OCONH-,
wherein the term "alkyl" is as defined above.

The term “alkylsulfonylamino", alone or in
combination, refers to a radical cf formula alkyl-SO,NH-,
wherein the term "alkyl" is as defined above.

30 The term "arylsulfonylamino", alone or in
combination, refers to a radical of formula aryl-SO,NH-,
wherein the term "aryl" is as defined above.

-



conmbination, refers to a radical of fornula aryl-SOerr] N+, wher ein

the term"aryl"” is as defined above. WO 97/ 03094

PCT/ US96/ 11570 -13-

The term "N-al kylureal”, alone or in conbi nation, refers to a

radi cal of forwoeswabssyl - NH CO- NH, wherein the term PETRISI6IISY as
defi ned above. The term"N-arylurea", alone or in

conbi nation, 5 refers to a radical of fornmula aryl-NH CO NH, wherein
the term"aryl" is as defined above. - 13 ~ The term "hal ogen”
means fluorine, chlorine, * brom ne and i0di ne. The
ternms "heterocycle" and "heterocyclic 10 ring", alone or in

conbi nation, refer to a non-@reMBéiE "N-alkyldrda®, 1816BEDBEEENI i N
containing at | east ope endocycli Q0 orr S_.atom The heterocycle

| )
may optional |y be &Appination; fﬁg%ﬁﬁ ﬁ?m?rﬁﬁ%ﬁ%ﬁyeﬁefﬁﬁyuéPsBlbﬁl‘NH'Co'
optional ly M5t whekeinWwihé oeem tallylee isubst defenka abbes. are 15
i ndependent |y sel ected fron1%£§ gég#gqgonsisting o]

f hyd .
hal ogen, hydroxyl, ami no, ni -?Fx%qqﬁﬁOn§%ﬁ9F,°Fr?¥lé§ﬁ§ﬂ%?hﬁ¥y,

al kyl , aral kyd , refersl| kengl| radicahywi Lomdulacpayd -NEaCDeNH:-, cahéoeikoxy,
Ar' - substi e Ky ' x ti yl or al kynyl, 20
1, 2- di oxynet hyl eneftlﬁ%, g?gl.“oxéa’#w Jé%g%)éa#%(%iﬁ,% a g’rgléxy or al kynoxy,

Ar' -substituted al koxy, Ar'-Zhestermtteplogen” mgarsndiposing) kghdeyine,

al kyl am no, al kenyh3@mRfeObnd iodiné! Kynyl am no, Ar'-substituted

al kyl am no, Ar'-substituted al kenyl am no or al kynyl am no,

Ar' -substituted 25 car bohyf ok$TmS| TRE LMo $nda [ PBREEPEYEE 1Gr omat i ¢

aAcyI : Qr' _-suh:séI i tutrg.dgdlcyh_loﬂé' %ﬁumtd:érkﬁﬁihtit?n,_ re&bgyltaabbﬁaw—axamatic
r'-substituted carbon no r' - _. suflst.l t ut am no :
Ar' -substituted oxy. E&'ighﬂgy??ﬁ?%drlng C°“§ﬁ%ﬁ&8ﬁyﬁ? APRSF cBPBORDPARY TS
Ar '-substituted 30, O oal ByatambonTharmetreradyjcley magr bphybaalhy, be aryl-~

2T TSbT ony! am o £usdl! “BIUCREERRIET, By g ObCaREBHLIT,
substituted with one to three substituents which are

15 independently selected from the group consisting of
hydrogen, halogen, hydroxyl, amino, nitro,
trifluoromethyl, trifluoromethoxy, alkyl, aralkyl,
alkenyl, alkynyl, aryl, cyano, carboxy, carboalkoxy, Ar'-
substituted alkyl, Ar‘'-substituted alkenyl or alkynyl,

20 1, 2-dioxymethylene, 1,2-dioxyethylene, alkoxy, alkenoxy
or alkynoxy, Ar'-substituted alkoxy, Ar'-substituted
alkenoxy or alkynoxy, alkylamino, alkenylamino or
alkynylamino, Ar'-substituted alkylamino, Ar'-substituted
alkenylamino or alkynylamino, Ar'-substituted

25 carbonyloxy, alkylcarbonyloxy, aliphatic or aromatic
acyl, Ar'-substituted acyl, Ar'-substituted
alkylcarbonyloxy, Ar'-substituted carbonylamino, Ar'-
substituted amino, Ar'-substituted oxy, Ar'-substituted

. carbonyl, alkylcarbonylamino, Ar'-substituted

30 alkylcarbonylamino, alkoxy-carbonylamino, Ar'-substituted
alkoxycarbonyl-amino, Ar'-oxycarbonylarino,
alkylsulfonylamino, mono- or bis-(Ar'-sulfonyl)amino,



WD 97/ 03094 PCT/ US96/ 11570

- 14 - Ar' -substituted al kyl -sul fonyl am no,
nmor phol i nocar bonyl am no, thi onorphol i nocar bonyl am no, N al kyl
guani di no, N-Ar' guanidino, NN (Ar',alkyl) -guani di no,
- N, N-(Ar', Ar')guani di no, N, N-di al kyl guanidino, 5 N, N, N-tri I
. guani di no, N-al W@, N, N-dial kyl urea, N-Arl urea, rrisbenisro
¢ N,N-(Ar',alkyl) urea, N,N-(Ar')[err] urea, .
ar al koxycar bonyl - substituted al kyl, carboxyalky# 0Xo0, ' aryl sul f onyl
and ar al kyl am nocar bonyl . The grn1"|eaving gr oup”
. generally refers to 10 groups readily displaceable by a nucl eophile,
" such as an anmyna . | 2P £ i hile. Such
| eavi ng groupgggrgﬁ%gfgkﬁggﬁmaew%Fﬁ%#} u§8&§§r§§§y|ates, N-

hydr oxysucci ni m de, moxphedinpearbenyiamine, riiegmespholinocirienylemino, N-
triflates, tosylates1ig3YbahAsdaifbKWYar 1uanikiinea! koxy (ard 4§ Lyi ke.
The term "hydrophobic gsgug" refers tc a q?%up o which is ?@gﬂstanp to
uniting with or absod¥ERgIRBPer N/ N- (A", AL dgHapd ddpos N hVngtr bishb Iuanddénps
i ncl u;ie, hbut | argonot N'NﬁN'tfhhgkyEd?ﬁ&‘imhyF"aﬁkgyl ur@_épphé,Nikl!:Ea?alkyl urea,
pentyl, hexyl, _phenyl, bepzyl .. nap : engyl.i m dazo :
met hyl t hi oet hyl and NiBI'| hgea, N H- 1A ) *r‘ﬁ&afeg’n*"é’émfz: Y5836t i onal
group” refers to a aralkoxgcanpompl-ecdubhstsi tartedcadkelhydapigesyail kyii,n oxic,
Exanpl es of s b N f; lpmted to, 25
car boxylic acid, tet%%gégé?!B§¥%a§%€gsi%é%#%ﬁﬁ&ﬁ?gggbOBQ%ércapto,
hydr oxyl ami nocar bonyl, sul f oni hacteym slidawing group” agederahly prefiers doi d
and phosphoni ¢ gci d. readily displ¥eds®1T®pyvast hyat [ val,jve.Qf _a
sui tably pr ot egfé_’éfpg- am no 3é'tc?d"Jand‘:}a" act |b\3/(at eg sugg?gﬁﬁ'egé‘“éo s’ af
phenyl acetic acid dePPBErvandralerheb Qrerd Fadpdedusieophile carfisly|liegving
aci ds wherein the - OgrgupbPaié wepl Aeslibland includ8UBSEb&%y] Haed ,NG-gr oup.
Exanpl es of activate gpld e _ -

ydroXysuccinimide, N-hydroxybenzotriazole, halogen
thalides), triflates, tosylates, mesylates, alkoxy,
15 thiocalkoxy and the like.

The term “hydrophobic group” refers tc a greur
which is resistant to uniting with cr absorbing water.
txamples of such hyvdrophobic groups 1nclude, but are ncs
limited to, methy., ethyl, propy, butyl, pentyl, hexy..

20 phenyl, benzyl, naphthyl, N-benzylimidazolyl,
methylthioethyl anz the like.

The term “acidic functional group” re

group which has an acidic hydroger within it. Xamp.es
cf such groups include, but are no: iimited tec,

25 carboxylic acid, tetrazole, imidazoie, hydroxyl,
mercapto, hydroxylaminocarbonyl, sulfonic acid, suif:in:ic

acid, phosphoric acid and phosphonic acid.
The terms "activated derivative of a suitakly
protected a-amino acid" and "activated substituted-
30 phenylacetic acid derivative® refer to derivatives of
carboxylic acids wherein the -OH group is replaced by a
superior leaving group. Examples of activated acid
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- 15 - derivatives include, but are not limted to, the
correspondi ng acyl halides (e.g. acid fluoride, acid chl ori'de and
acid brom de), corresponding activated esters (e.g. nitrophenyl
ester, the ester of 1- hydr oxybenzotri azol e, HOBT, or %gﬁ"@%%F
hydroxysucciniNWﬁ%M”ﬁESu) and ot her conventi onal deri th|n
the skill of the art. _ The ternms "protected” or "protecting
gr oup” refer to a suitable chem cal grgug whi ch may be attached 10
to a functional group of a nolecule, then renov 2 at a | at er stage
to reveal the intact functional group and nol ecul e. Exanpl es of
suitabl e protecting va u [ S @
described in T.W Ggégg@ﬁti\%s 1nc:dl.u|§e blh‘lv\%t% Hé’%o?feig%%qéooutg{s in
Organi ¢ Synthesis, 18orrespendimg aQMﬂ1#aﬂ#ﬁG§ dﬁd980ﬂ%1Q1§%n9rld§,Faqxﬁﬁ

and M Fi eser chirbgs@é A 4l iR6 VromildedgeBberéShokd '
Synthesis, John mv|e§ and Sons (19 5') rL.lPaggetter ﬁ?o fﬁﬁ]é&tﬁﬁ%ﬁﬁ opedi a

of Réagents for Or gaRPEeEHnf®edi Nityophenyl ester) ethe@stemof doos). 20

The conpounds a&f thi ayuﬁumemmaﬁlre ORW®BY, or the &®fér wmretrl c
carbon atons and thugyaccur as race racem c m xtur

si ngl e enantioners, SPRY A eyt . %OSHQXtBP§s° ?EFl?ﬁﬂYﬁQﬁﬁﬂna
di astereoners. Al |l sdehivabirees within thieoskdldf of htlse &ohpounds are

Carbon my be of the - r e YA H-BLERERE” ot hh e R dHder

conpounds exehpEeri el & rsuitiablgpshesdcrdngroyp béhipimseds mttached
particul ar stgpeocheghcal £@Rd i SHi 1R lgroR BQ”BOHBQéc@?é“ fhen remov‘adt gr gt he
opposite stereochen1stry at _any given chiral cehter or. mxtures

thereof are envisi ond8t8% PERYe Jfo meyeal the Fﬁ%éﬁ?l%ﬂFCVQQWﬂiuﬂ¥Qﬂﬁ eed

acids and am no aci dmglé€ule. Exaiidie’ds oftguleadepi sictedthny Rdupsl! @y

configuration, . . . .
9 various functional groups are described in T.W. Greene

and P.G.M. Wuts, Protective Groups in Qrgapic Synthesis,
15 2d. Ed., John Wiley and Sons (1991); L. Fieser and M.

Fieser, Fieser and Fieser’s Reagents for Organic
Synthesis, John Wiley and Sons (1994); L. Paquette, ed.
Encyclopedia of Reagents fcy Organic Synthesis, John
Wiley and Sons (1995).

20 The compounds of this invention contain one or
more asymmetric carbon atoms and thus occur as racemates
and racemic mixtures, sSlng.e enantiomers, diastereomeric
mixtures and individual diastereomers. All such isomeric
forms cf these compounds are expressly included in the

25 present invention. Each stereogenic carbon may be of the
R or S configuration. Although the specific compounds
exemplified in this application may be depicted in a
particular stereochemical configuration, compounds having
either the opposite stereochemistry at any given chiral

30 center or mixtures thereof are envisioned as part of the

' invention. Although amino acids and amino acid side
chains may be depicted in a particular configuration,
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- 16 - both natural and unnatural forns are envisioned as part

of the invention. In view of the above definitions, other
chem cal terns used throughout this application can be 5 easily
understood by those of skill in the art. Terns : may be used al one or
in any conbi (WOPHUMMher eof . The preferred and nore pFEFERE®hain

| engt hs of the radicals apply to all such conbinations.

This invention provides conpounds which are 1? _capable of inhibiting
VLA- 4- nedi ated cel |l adhesi on by : inhiBi'?ng the binding of ligands to
that receptor. These conpounds are represented by fornmula (I):

Z- (Y - (Y - L Lcal |
acceptabi e dor | var Posh PRERLA] Jaff hmatfire)) sorme are ERAAAPES peEE! Y
sel ected fromthe gfothectneé¢ntion of al kyl ; aliphatic acyl

optional ly substituted Wth P view of %?%yEFPGéaég_i%*égg ), pr: 1 Ra\VA

het erocycl oyl ; al kyl - or aryl sul tony | car bonyl optionally
substituted with 2Ghemica}ytermfiugest JoroapRoNE skt BbRAPP Hiqabipsa cBBNDE;

ar al kyl oxycargony| eagyeyOshdat Sasdomy topkeosal sxiiusad the art.W thrasy! ;
het er ocycl oal koxycar bo gl; q#k Ian1nocarbon§I; . carylamn car bonyl
and aralkylaninocapﬁgng bRt g or in any, HeEbipgLtprythereot. The

bi s(al kyl sul fonyl ) prefierr@d and mddeoprefielresy! ehaiw bengihecemf the

al kyl sul fonyl ; : Kk f.onyls; S .. cycl oal kyl sul f onyl

optionally fused wrPngég%;Xééﬂértgocy%lyl%g%h %%%?Xétl&ys'

het erocycl yl al kyl sul fonyl ; dfEikdomsntionyprovides cempdundsc ahiichybre

cycl oal kyl oxyrar boRypapie cf inhibM@ny A2A0%4mediat i

PCT/ US96/ 11550 g bé -e.c inhi ? ﬁ% . ediated cell adhesion by
inhibiting the binding of ligands to that receptor.

These ccmpounds are represented by formula (I):

Z-(Y) - (Y) -(Y).~X (I)

and pharmaceutically acceptable derivatives thereof;

15 wherein:

Z is selected from the group consisting of
alkyli; aliphatic acyl optionally substituted with N-
alkyi- cr N~arylamido; aroyl; heterocycloyl: alkyl- or
arylsulicnyl; aralkylcaibonyl optionally substituted with

20 ary.; hecerocycloalkylcarbonyl; alkoxycarbonyl;
aralkylcxycarbonyl; cycloalkylcarbonyl optionally fused
with aryv.; heterocycloalkoxycarbonyl; alkylaminocarbonyl;
arylamiﬁ: carbonyl and aralkylaminocarbonyl optionally
substituted with bis({alkylsulfonyl)amino,

25 alkoxycarbonylamino or alkenyl; élkylsulfonyl;
aralkylsulfonyl; arylsulfonyl; cycloalkylsulfonyl
optionally fused with aryl; heterocyclylsulfonyl;
heterocyclylalkylsulfonyl; aralkoxycarbonyl;
arvloxycarbonyl; cycloalkyloxycarbonyl:



—_—

- 17 - het er ocycl yl oxycar bonyl ; heterocyclyl al koxycar bonyl ;

nono- or di-al kyl am nocar bonyl optionally substituted wth aryl;

(al kyl) (aral kyl ) am nocar bonyl ; nono- or di- ar al kyl am nocar bonyl ;
nono- or di-aryl am nocarbonyl; 5 (aryl) (al kyl ) am nocar bonyl ; nono- or
di - cyowostspbam nocar bonyl ; het erocycl yl am nocar bony | RCY/US96/11570

het er ocycl yl al kyl am nocar bonyl ; (al kyl) (heterocycl yl)am nocar bonyl ;
(al kyl) (heterocycl yl al kyl ) am nocar bonyl ; 10 .

(aral kyl) (heterocycl yl)am nocar bonyl ; - 17 -

(aral kyl) (heterocycl yl al kyl )am nocar bonyl ; aJkenoyI optionally
substituted with aryl; al kenyl sul fonyl optionally substituted with

aryl; al kynoyl optidnsddayclyloxycaebshil it Retutédyerylal @xpeaybstiionyl
optionally 15 substltutea'mn&g_arﬁl; c¥clo keny] carbhonyl ;: |

cycl oal kenyl sul f oBARO TR SHRHYEREABGFatbONYl oRTIRALIM Subsritptedy :
arylaroyl, biaryl ssitfroragyl; (alkyahKaxxdkyipayinocdbdeoxy:s moherybr di-
al kyl am nosul f onyl

; aryl oxysul tonyl . aryl am nosul fanyl ; aryl urea-
20~ substituted HRAVIATIREZFELRY. 2 BORRT | St ety améfl‘ﬁ@FgEP?%nyl;
cycl oal kenyl 5subst fanplad addyiompinocarbonyy el mahdce yat -dsitbst i t ut ed sul fonyl ;
al kenoxycar bonyl | I bt ' ..al ul f onyl
optionally substit?H%if%¥%%¥%§gﬁd%agpgég%k;%%?%%ﬁé*hégggmléﬁgF?§§§¥?9
substituted w th heragughydaikylppippcarbonybptionally substituted with

aryl; al kenyl- or aljgn theterocy@Ty19aRiROBYILEORFI onal Iy substituted with
aryl; al kenyl - -or. al kynyl -am_nosul fonyl optilonally substituted with

| K | . 0p
aryl ; acyl ani no- sulf it e tamesysyvialkyi hapirecagbonylypst i t ut ed
al kyl sul fonyb; ani reanbanyiheterocyclyEfaminocarsdiginoy! ;

o hor BB GRbRIIR kvt amjap Slienons
PCT/ US96/ 11570 optionally substituted with aryl; alKshylsulfonyl
' optionally substituted with aryl; alkynoyl optionally
substituted with aryl; alkynylsulfonyl optionally

15 substituted with aryl; cycloalkenylcarbonyl;
cycloalkenylsulfonyl; cycloalkylalkanoyl;
cycloalkylalkylsulfonyl; arylaroyl, biarylsulfonyl;
alkoxysulfonyl; aralkoxysulfonyl; alkylaminosulfonyl;
aryloxysulfonyl; arylaminosulfonyl; N-arylurea-

20 substituted alkanoyl; N-arylurea-substituted
alkylsulfonyl; cycloalkenyl-substituted carbonyl;
cycloalkenyl-substituted sulfonyl: alkenoxycarbonyl
optionally substituted with aryl; alkenoxysulfonyl
optionally substituted with aryl: alkynoxycarbonyl

25 optionally substituted with aryl; alkynoxysulfonyl
optionally substituted with aryl; alkenyl- or alkynyl-
aminocarbonyl optionally substituted with aryl; alkenyl-
or alkynyl-aminosulfohyl optionally substituted with
aryl; acylamino-substituted alkanoyl; acylamino-

30 substituted alkylsulfonyl:; aminocarbonyl-substituted
alkanoyl; carbamoyl-substituted alkanoyl; carbamoyl-
substituted alkylsulfonyl:; heterocyclylalkanoyl;



het er ocycl yl am nosul fonyl ; carboxyal kyl - substituted ar al koyl ;

car boxyal kyl -substituted aral kyl sul fonyl ; ooxocar bocycl yl -fused
aroyl ; oxocarbocyclyl -fused aryl sul fonyl; heterocyclyl al kanoyl ;
N,N-alkyl, 5 aryl hydr azi nocar bonyl ; aryl oxy-substituted al kanoyl and
het er ocycl yl al kyl sul f onyl . Y[err] is -N(R ert rr])
(Alerr])-C(O) - WOT/0304 Y[err] is -N(Rlerr]) -C(R[%‘Hl"l)’ﬁ’%%‘grr])
-C(O) - each Y[err] is represented by the formul a
-N(R[err]) 10 C(Rerr] (Alerr]) -C (0)- 8 each
Rlerr] is independently selected fromthe grou& - consi sting of
hydr ogen, al kyl, and aral kyl; al kenyl; alkynyl cycl oal kyl ;

cycl oal kenyl ; cyclo A

di - al kyl - subst i t ut e?%%o%ﬂ)’lwb”“f%l Bl a]‘n*g? bebituted o
ami noal kyl ; hydr oxyzssadkoyl; carbaxwgiymlkwbsmw @a'lallylylsulfonyl:_ _

t hi oal koxyal kyl fpxac rbohcgclyl-—éusba sEberl %Jaa%otc@,elggoyes&@m' sting

of am no aci in§ and correspon I Ng prot
derivatives; cycl oal 3yiswdfenaliy hessroeyal yialkamauliuNedNioalkylui t h

am no, acylam go, ang rg;a&%tmmt:aébaﬁylanamoxy-substaltméucam BrHD,
aryl, cycloal kyl, al kyl oxy, al koxycar bonyl

C rbox

ar al koxycar bonyl , et g&ﬁﬁﬁ%ﬁi§ﬁ§¥ﬁ§P1f3?££1an1nocarbonyl

di al kyl am nocar bonyl , (val iggl-)MeR al-BYR) A neC edbonyl ,

ar al kyl am nocar bonyl, 25 ony, ydroxyl

car boxyal kyl am nocar bonyl , hyg)r 0X rr!ﬁe)cg?%ﬁ % F é(o)h nmer capt o,

t hi oal koxy or heterocycle; each Y is repreﬁpgte]:l by thke cEoxmitlia odh(Rhe-

gr oup consistgag of C&E)(AﬁﬁQi ))& functional groups and al kyl optionally
W

substituted 3 an acl |c ‘functi onal grouE protected acidic
functional group or aryl; ‘each Ry 97nsispendently selected from the group
PCT/ US96/ 11570 consisting of hydrogen, alkyl, andl@ralkyl; alkenyl;

h A is ind dent | I t St f
cacn et 1 naeR ety s st AR IIS AR CocaonbilRl LIRS
aryl; cycloal kyl; arghiaidadlkyl; monoepbroﬁféébkyuﬂxﬁbskutedeWAhhlﬁmﬁlkyl
acyl amino, amjgo- .o SUPSYLLULEH FCULAN Nre & YW nBLShOR} K ar SATNRA

al koxy,
alkoxyalkyl: mercaptoalkyl; thioalkoxyalkyl

A: is selected from the group consisting of
amino acid side chains and ccorrespending protected
derivatives; cycloa.ky.; and a’kyl coptipnally substituted

20 with amino, acylamino, amino-substituted acylamino,
alkoxycarbonylamineo, aryl, cycloalkyl, carboxy, alkoxy,
aralkyloxy, alkoxycarbonyl, aralkoxycarbonyl,
aminocarbonyl, alkylam:nocarbonyl, dialkylaminocarbonyi,
{alkyl) (aralkyl)aminccarbony:, aralkylaminocarbony:,

25 diaralkylaminocarbony:, hydroxyl,
carboxyalkylaminocarbonyl, hydroxylaminocarbony.,
mercapto, thioalkoxy or heterocycle;

A? is selected from the group consisting of
acidic functional groups and alkyl optionally substituted

30 with an acidic functional group, protected acidic
functional group or aryl;



ar al kyl oxy, al koxycarbonyl, aral koxycarbonyl, am nocar bonyl ,
al kyl am nocar bonyl , di al kyl am nocar bonyl ,
(al kyl) (aral kyl ) am nocar bonyl , aral kyl am nocar bonyl ,

di ar al kyl am nocar bonyl , hydroxyl, 10 ~ car boxyal kyl am nocar bonyl ,

hydr oxyl am nocar bonyl mer capt o, thioal koxy or heteroc '

or Rlerr] and W% e taken together with the at ons %@bﬁm*ﬂﬁﬂ?hey
are attached forma 3- to 6-nenbered ring heterocycle; 15

each R err] is independently selected fromt h_.en]g oup consi sting of
hydrogen and al kyl ; nis an 1nteger fromO to 8; and

X is selected fromthe group consisting of al koxy; aryl oxy;
ar al kyl oxy; hydroxyl; an1no | g8 | S t

RN ARL S Aoy &l {Loll%l% end%g&lygghxcggéf Ed Gk ddlp
al koxycar bonyl ; Conﬂ%ﬂm o mlneyéttﬁl &W%rﬁh@najuagdslc@arbypandmg
cycl oal kyl al kyl ani nopré@éé%a (d%rrxikrhemg; @g@i kyé 1kyl; Oa&kgma' 'y

substituted wi th carboxy; diaral kyl am no; amno; tero ycl e;
and (frono- or bis- cARehGRaILY substifpteq. ‘Sh‘b%@lﬂﬂ%d %M@Wn&ﬁpneamlm‘

het erocycl yl angno; subst1ﬂﬁﬁéﬁ*&€$§hﬁhn§ub&fifPtéWkEB&%MYEP R@rboxy, a®Réxy,

wherei n the conpound of. farnul a | S express
N - car boxymet hyl.- N- (HHEH yP15°F¥EE oRY Spﬁﬁ?%ﬁ°ﬁ¥céi?°nyl'
phenylaIanyl-L-prolyamannarbnnyi (aleylamimocarbonyl ZzplErkiilaathybarbonyl,

Y| =L, Y =D, —4.-
Cg?ggiynethgfg{teraz rf#gﬂ)4%¥lenliggﬁﬂgﬁg%b%ﬁ¥&ﬂ”éﬁgﬁﬁxlamlnocarbonyl.

- 20 - L- | ediattalkyigpdnogarbopyibnyhydzexylD-proline anide (i.
when Z=phenyl ggetyl 1ca\§£}:?6>{}]a'1lkyl\éﬂn‘§.hﬁl:apoox¥{lfr rﬂy‘ff:ﬁ«yl%n?rno%’%@bényﬂ er rl ).
A "pharmaceutical |y acceptabl e derivative

phar maceutical |y acé@&ﬁ%ﬂﬂf@'sé:lhtl°aé§9§l’ oxgreterpcyclest such ester, anide

or salt of such am de of a comromAdand any Aphr@hm%kbﬁvgagégﬂerTWEtH Rt i oNn
al so incl udes any ot her m ni tratlon to a

patient, is - ARSI et%f""hdrcg\/n%g?ﬁgafﬁl?%ﬁ‘ﬂgecg fa‘?"ﬂ’ﬂlar ot £Q) bamemRpbHefhd

of this invention (eihg engtieddiayglle;The invention al so
15 each R? is independently selected from the group
consisting of hydrogen and alkyl:
n is an integer from 0 to 8; and
X is selected from the group consisting of
alkoxy; aryloxy:; aralkyloxy; hydroxyl; amino; alkylam:inc
20 optionally substituted with hydroxy, aminocarbonyl, N~
alkylaminocarbonyl, carboxy or alkoxycarbonyl;
dialkylamino:; cycloalkylamine; dicycloalkylamino:
cycloalkylalkylamino; (alkyl) {aryllamino; aralkylaminc
optionally substituted with carboxy; diaralkylamino:
25 aryvlamino; heterocycle; and (mono- or bis-carboxylic
acid)-substituted alkylamine; heterocyclylamino;
- heterocyclyli-substituted alkylamino
and wherein the compound of formula I is expressly not
Nf~-carboxymethyl-N- (phenylacetyl-L-leucyl-L-aspartyl-L-
30 phenylalanyl-L-prolyl)piperazine (i.e., when
2=phenylacetyl, Y!=L, ¥?=D, Y3=F/P, n=2, and X=4-
carboxymethylpiperazinyl) and expressly not phenylacetyl-



10 i ncl udes nmetabolites or residues of a conpound of this

I nvention characterized by the ability to inhibit, prevent or
suppress cell adhesion and cell adhesion- nmedi at ed pat hol ogi es.

In a preferred enbodi ment of this invention, Alerr] 15 is selected from

the group consi sting of cycloal kyl; het er ocyclic ringF%%@g@”ﬁ%ﬁ%r]
and R are t ake®O er); and al kyl optionally substi

am no, acyl am no, am no-substituted acyl am no, aryl, carboxy,

cycl oal kyl, hydr oxy, al koxy, aral kyl oxy,, .al koxycarbonyl, 20

ar al koxycar bonyl , am nocar bonyl , alkylaninocérggnyl,

di al kyl am nocar bonyl, (al kyl) (aral kyl)am nocar bonyl ,

aral kyl am nocar bonyl,,_,di LKy ' 11,0( _al vyl ami.n
nmer capt o, thioal kox} &%h%g?eiéoéc%%w = (imgn’ylalanyl ﬁ!\%?&e(yfgﬂ;é%geiﬁ 31,1%-'
i s sel ected from t hashgnodpprhenylacetilsi Sf'Fhg Wi=DaniPrRir.bor2,camgd X=NBszy!
n- but yl , | sobutyl, car oxaﬁg ——

hydr oxynet hyl , nerca tonethyl# 1:rmiﬁ%ﬁﬁﬁ?ﬁ%ﬁq?§xXkce&f%%gigﬁ%ﬁﬁgé?ﬁﬁ,

n- propyl, isopropyl denotes apyipRagRagBdiAcddvnspaeptable salt, ester, salt

6- am nohexanoyd am nQFUighkchagsteP, amidevian sAler bf s0éh Rikidd o & L ¥®dund

t oget her) azeti di ne, azh[idlne, . rrolidine, d pi peri di ne.
VO 97/ 03094 of this invention. e 1nventlopcgﬂgsgﬁaﬁﬁgﬂy any other
- 21 - compound BVeIchp g efduialilsy rafierirto is pedirgitgd ifsr om

th i Sti f b J -hutyl . isobuty]

et hyl thi oethyl - oy GRREMS oF RRETIRATS Gt ethty: SByindiiectly) a ccppupg:
An al ternate preferroddthiier ihvest{omefe A .crar praddud] er rThe Sinventdion taaken
toget her) pyrﬁlrz(p! | di Yhicludes met{.aé%o]firtoerﬁ tqhzler}e%'ldalageéf'% eccﬂt(gne%\,gcgﬁ%ylthis

enbodi nent, is 7 seleC ’ group consistin
optional ly supyenticedchexactanined by fbearbbhity to \inhibit,

al koxycarbonyl, ar algpehey¥Ccar boiydresd ce11 RUHERSXYh AL HASA D UUHes iGHLDOXY
NH- cont ai ni ng heterOﬁ%% hydr oxy, or nercapto; aral kyl optionally

substituted with anfMfdiakRe ﬂéﬁ’ eS.car boxy, NH cont ai ni ng

heterocycl e, hydroxy, or mercopt®;prdfbrred embbBaiRéREYst i thid NGviediedn, A

Alerr] and R[l%rr] ari% ts%&ggtéggf"rtgfrghe group consisting of cycloalkyl;
heterocyclic ring (when A* and R° are taken together); and
alkyl optionally substituted with aminc, acylaming,
amino-substituted acylamino, aryl, carboxy, cycloaikyl,
hydroxy, alkoxy, aralkyloxy, alkoxycarbonyl,

20 aralkoxycarbonyl, aminocarbonyi, alkylaminocarbonyl,
dialkylaminocarbonyl, lalkyl)iaralkyl)aminocarbonyl,
aralkylaminocarbonyl, diaralkylamanccarbonyi,
alkoxycaroonylamino, mercapto, thicalkoxy or heterocycl.e.

More preferably, A- is seiected from the grour

25 consisting of aminocarbonylethyl, benzyl, n-butyl,
isobutyl, carboxyethyl, cyclohexyl, l-hydroxyethyl.;
hydroxymethyl, mercaptomethyl, l-methylpropyl,
methylthioethyl, n-propyl, isopropyl,
methoxycarbonylaminobutyl, 6-aminochexanoylaminobutyl and

30 (when A* and R° are taken together) azetidine, aziridine,

pyrrolidine, and piperidine.



15 More preferably, Alerr] is selected fromthe group

consi sting of carboxynethyl, 2-carboxyethyl, 1- car boxyet hyl ,

hydr oxyl am nocar bonyl et hyl , hydr oxynet hyl , mer capt onet hyl ,

i m dazol yl met hyl , N-Bn-i m dazol yl net hyl, phenyl, carbonet hoxynet hyl ,
car bobenzyl ox W99 and 20 . (when Alerr] and R| err].-ar e RCIAINI6/11570

t oget her) azetidi ne, aziridine, pyrrolidine, and piperidine.

Even nore preferably, A2 is selected fromthe . group consi sting of
car boxynet hyl , 2-carboxyet hyl, 1- car boxyet hyl ,

hydr oxyl am nocar bonyl et hyl , hydroxynethyl 2% - nercaptonethyl and

I m dazol yl net hyl . Accordrng to another preferred

enbodi nent, Alerr] is ndggendentl sel ect & fronhthe Hg

consi sting of am no . ge BHSF H’é% A8sFEHEFH R cthgy
deri‘vati ves; grdupﬂauusmgt;ngndfabbnbymptnewuﬁﬁla!ﬂﬂwﬁutyuned with aryl,

30 cycloalkyl oX Ia gcat bo
ar al kyl oxy, nerca&%t%ﬁ% gﬁx&&ﬁ Ngg‘g ’éyi P'yméthy Propyl, n-propyl and

car boxyal kyl am nocksdpropylor ami aéteubetetpreﬂeangdakh As. {(when A! andDR!
PCT/ US96/ 11570

97/ 03094 5
- 22 - axe takenlﬁageth ?e?¥5f011%ierr] i s i ndependentl|y
sel ect ed fromthe gr ér!r‘pa@oﬁ%FgFPﬁ'g'ewreﬁ¢¥@%@@°§%n@haﬁﬁsl%nd

correspondi ng pr otsaéié&ééﬁrﬂf&i 't)&ésgré |€Bﬁ§¥£t1ﬁcﬁ¢bf alkyl 8pfibnally
optionally substitu ed W t ené % ohexx carRoxy,

hydr oxyl ani nocar b tl%ﬁ eﬁ?g By yami ocarbw]ua&rg ’
N—benzyl|nrdazolydalkbxycarﬁonyuetaaamkynoxycarbonyﬁﬂ| nyl - N- car bonyl or
6- anrnohean?ylanr 0_anot.her preferred

enbodi nent ,* each hydroxyﬁﬁﬁﬁﬂFCFEbPﬂﬁepeﬁﬁﬁﬁ?*%’gg% 18 t he group
consi sting of 10 hetemuqywlaorﬁydandycoorempncmptqyrnrnmh@ﬂedpﬁeohaanyves.

According t t

CFror )y orr) IR ARR LS UEY erbBilinit. qeprt SR )
Al er r] =car boxynet igantaining hegeyorycial i hydpexy. o n(em[ceprtp;Hand
Rlerr]=H Alerr] =ind¥erdd3l-Aanid an9<R[rﬁhéL mtéhﬁheré:}e —:Eureld Woether) .

I n anot her ef erred enbdodi nent i s sel ed romtrmaéhgup
consi sting al koxy:; aron%VreaPaFE9F69}Y' ' i SRYBFERY| LT
and di al kyl ani no aUrisisling of carbéupméthyl pd2védboRydrdyy, ari nocar bonyl ;

N- carboxyethyl, hydroxylaminocarbonylmethyl, hydroxymethyl,
mercaptomethyl, imidazolylmethyl, N-Bn-imidazolylmethyl,
phenyl, carbomethoxymethyl, carbobenzyloxymethyl, and

20 (when A? and R! are taken together) azetidine, aziridine,
pyrrolidine, and piperidine.

Even more preferably, A’ is selected from the
group consisting of carboxymethyl, 2-carboxyethyl, 1~
carboxyethyl, hydroxylaminocarbonylmethyl, hydroxymethyl,

25 mercaptomethyl and imidazolylmethyl.

According to another preferred embodiment, A’ is
independently selected from the group consisting of amino
acid side chains and corresponding protected derivatives:;
cycloalkyl; and alkyl optibnally substituted with aryl,

30 cycloalkyl, carboxy, hydroxylaminocarbonyl, alkoxy,
aralkyloxy, mercapto, N-containing heterocycle,
carboxyalkylaminocarbonyl or amino-substituted acylamino.



al kyl am nocar bonyl , carboxy or al koxycarbonyl; 20 di al kyl am no;

cycl oal kyl am nc; cycl oal kyl al kyl am no; di cycl oal kyl am no;

(al kyl) (aryl)am no; aral kyl am no optionally substituted with

car boxy; di aral kyl am nc; aryl am no; N-contai ning heterocycl e;

bi s-carboxylic acid- substituted al kyl am ne and (nong-_or bis- 25
car boxy) met hy '@PHB¥#4 bony| - subst i t ut ed- N- cont ai ni ng HGF@F@%?%W@.
More preferably, X is selected fromthe group . consisting of am no,
met hyl am no, i sopropyl am no, isobutylgg%goi n- but yl am no,
t-butyl am no, isoanylam no, 30 | sopentyl a hexyl am no,

cycl ohexyl am no, cycl ohexyl nmet hyl am no, net hyl phenyl am no,
phenyl met hyl am no, phenyl am 4- ..

PCT/ US96/ 11570 Woré preferably,V\Q3 14 Eﬁwg%%_endently. selected
met hoxyphenyl met hyl| giriomo theli geety |conisigting of dnizopaciy/|sidenchains and
dii sobutyl am no, hy%o%%ngﬁaﬂF@(ypr&ected deP4LA¥Yvel; LY XPOheRANZUNAXY

2- plperldlnecarboxyllc

N -(a, a' -bis-car boxﬁmypyteomb@flﬂhﬁéé&u&@%awab phenyl,5 cyclohexyl,
car boxynet hyl -2- pi p%falrﬁbﬂwah 1%11117&&&@69 n%@ﬁﬂloﬁy benzyloxy,

nmet hyl propyl am no, 1- am do-J|-neth Iet
3, 3- dlnethylbutylanﬂﬁﬁca?tRP $hﬁ?ﬂﬁ Wﬁﬂﬁﬁg}wén1hb°tﬁpyl' tetrazolyl,
ami do- 2- net hyl but yl amlﬁﬁyl&neeammw-@ammoheXMWdﬁﬂd| am no, 1-N

- met hyl am do- 2- net hyl but yl am po boxy- 1-phenyl net hyl am no,
mor phol i no, pi peridinyl, N Aeo gigffnéf?f{% 6¥§ﬁ§¥“w§ﬁd each
pi perazi nyl . Y? is indepe&uienrtdiyngelecaenbtfmm phef groad euhsﬁsmam oZ

S selgrted f th

aroyl, aral ky car bonw%he?erocé{/}gq oyl % I?%)%lgé g P?@E%ch a%%vatlves

ar al kyl oxycar bonyl and heterob?@?@bllﬂ@lt@alamﬁyﬁr pmfe;rred embogiigleatably iz
is a (N-Ar'-urea) - paeacinhst kﬁuﬁaﬁiﬂhn A--étﬁbky'@aagoaxbagfdpyp@ﬂﬁ eXaly,

nore preferably, Zis a -urea) ar a- subs

phenyl net hyl car bony® g?"b‘iﬁ?xymetg‘ylér PREAr and baf sp¥prdiaviraeinedy (R'=H,
pyri dyl met hyl car bongF=R0 A*=i-gtpppri=HEVeh wiie Apepferakd)y. Z is a (N-ortho-

substi tut ed- e urea)-para- SURSTLIGhe] preerrBICDHbITHMC 09D e B 2HRs

from the group consisting of alkoxy; aryloxy; araikyloxy:
hydroxyl; amino; mono- and d:i:alkylaminec optionally
substituted with hydroxy, aminocarbonyl, N-
alkylaminocarbonyi, carbexy cr alkcxycarbonyl;

2C cialkylamino; cycloalkylaminc; cycloalkylalkylaminc;
dicycloalkylamino; (alkyl) (aryl)amino; aralkylam:-nc
cectionally substituted with carboxy;.diaralkylaminc;
arylamino; N-containing heterocycle:; bis-carboxylic acid-
substituted alkylamine and (mono- or bis-

25 carboxy)methylaminocarbonyl-substituted-N-containing
heterocycle.

More preferably, X is selected from the group
consisting of aminco, methylamino, isopropylamino,
isobutylamino, n-butylamino, t-butylamino, isoamylamino,

30 isopentylamino, hexylamino, cyclohexylamino,
cyclohexylmethylamino, methylphenylamino,
phenylmethylamino, phenylamino, 4-



Ar' urea)-para-substituted phenyl net hyl carbonyl group.

Exanpl es of sone specific preferred conpounds 25 of this invention are
provided in Table 1. WO 97/ 03094

- 24 - Tabl e 1.
[err] wherein 5 Y[err] is -N(Rerr]) -

(Alerr])-Q(O WOMSI4  y[err] is -N(Rerr]) -C(Rerr]) (A c PPy
each Y[err] is represented by the formula -N(Rlerr])-C(Rerr]) (Aerr])-
c((o - ; 10 For Alerr], Alerr] and A[erré a single letter code -
refers to the side chain of the corr&spdndi ng anmi no aci d desi gnat ed
by that Ietter A capital letter (e.g., A indicates the L-am no

acid while a snall r es aci d.
Both capital and sn@ﬁ §¥§§?§Y% ngifgﬁf%%y g&ﬂ3t9§§g%9§ Ates a mxture.
Unl ess expressly notiédsbprobylamingardiisobwtylatdnpn hipdsoxy, methaxzhl e-
ngfrﬁ[err] an? R[eﬁﬁko§§ h%?ﬁﬁiﬁ%%, bﬁnzyloxy,Cgpg%seridinecaﬁP&leié acid,
3- net hoxy- 4- (N - phenyr(a,u'-pls carboxymethyl) -2yppperidinegparboxamide, N'-

urea) phenyl acefyl  carboxymehyl-2-pig@lid@nécarbbixanigay! -hydrcMymethyl 2R
VI P CH urea) phenyl acet yl

6- met hoxy- 5(N - ( 2- ng@ﬁyybﬁgﬂgy§am1nod_l-N'Dmethylamldo— —qethyletthqmlno,
urea)-2-pyridyl acet gl, 3-dimethylbutylamino, 1-N'-methylamidobutylamino, 1-

amido-2-methylbutylamino, l-carbomethoxy-2-
methylbutylamino, 1-N'-methylamido-2-methylbutylamino, 1-

10 carboxy-l-phenylmethylamino, morpholino, piperidinyl, N-

phenylpiperazinyl, pipecolinyl, and piperazinyl.
According to another preferred embodiment, 2 is

selected from the group consisting of aliphatic acyl,

aroyl, aralkylcarbonyl, heterocycloyl, alkoxycarbonyl,

15 aralkyloxycarbonyl and heterocycloalkylcarbonyl. More
preferably, Z is a (N-Ar'-ureal-para-substituted
aralkylcarbonyl group and even more preferably, Z is a
(N~Ar'-urea)~para-substituted phenylmethylcarbonyl group
or (N—Ar'-ﬁrea)-para-substituted pyridylmethylcarbonyl

20 group. Even more preferably, Z is a (N~crtho-
substituted-Ar’urea)-para-substituted
phenylmethylcarbonyl group or (N-meta-substituted-
Ar’urea)-para-substituted phenylmethylcarbonyl group.

Examples of some specific preferred compounds

25 of this invention are provided in Table 1.



4  6-nmet hoxy-5-(N -(2-nethyl phenyl) L D Vv OH

urea)-2-pyridyl acetyl 3-i sogui nol i necar bonyl L

Vv H 25 6 3-1isoqui nol i necar bonyl L
hydr oxyl - Vv OH
am nocar b- : og*&neth
7 3- 1 soQuMO AT car bonyl - L S Vv 570
8 3-i soqui nol i necar bonyl L (N-Bn) - H. Vv OH
9 3-1isoqui nol i necar bonyl L é: V oH
10 3-i soqui nol i necar bonyl L t8tf4zol-5- Vv OH
yl - met hyl WO 97/ 03094
PCT/ US96/ 11570 - 25 -
Cnpd Z Alerr] Alerr]
(Alerr])[err] X 11 3Zableil pol i necar bonyl L
D _ NH CyM 12 3-1isoqui nol i necar bonyl L

- OH £3 (YY) &fﬂ-hﬁge)typhbhyl ) pr opi onyl L
(Rl err]=Me) D \% Owe
3- (4- hydr oxyphenyl ) pineriedny| L D - NH CyM 5
15 3-(4- hyd oxyphenyl ) propi onyl L d - NHi - Bu
16 3- (4- hydr oxypl¥énys )-p¥ () oflyR?) (A') -C(0) - - NHi - Bu
17 3- (4- hydr oxyph¥ény$ ) ¥ 0P oByR?) (R?)-C(O)-D NHi - Bu
18 3- (4- hydr oxypteaepl Yprigpirepyriesentrdney-the Formula N (R}) ~C (REVHA®) -
19 3-(4- hydroxyprﬁTe(ng}r'fpropl onyl L D \% Owve 10
20 3-(4- hf/droxyphenxl)prom ony] L D (N-Me)-V Ove
A- and A°, a single letter code refers to the side

chain of the corresponding amino acid designated by that
letter. A capital letter (e.g., A} :indicates the L-amino
acid while a small letter (e.g., a! indicates the D-amino
acid. Both capital and small letters (e.g., L{1l))

15 indicates a mixture.

Unless expressly noted to the contrary; compounds in this
table have R- and R° as hydrogen.

—— —
lCmpd Z A ‘== A? (A, X
#
20 1 3-methoxy-4-(N'-phenyl L D VP OH
urea)phenylacetyl
2 3-methoxy-4-(N'-phenyl M D viP OoH
urea)phenylacetyl
3 | 6-methoxy-5-(N-(2-methyiphenyl)-| L D Vv NH.
urea)-2-pyridylacetyl :
4 | 6-methoxy-5-(N'-(2-methylphenyi)- L D v OH
. urea)-2-pyridvlacetyl
5 3-isoguinolinecarbonyl L E Vv OH
25 6 3.isoquinolinecarbonyl L hydraxyl- Vv oH
: aminocarb-
onyimethyl
l[ 7 3-isoquinolinecarbonyi L S \' OH
8 3.isoguinolinecarbony} L {N-Bn)-H \'4 OH
9 3-isoquinolinecarbonyl L C \"2 OH
10 3-isoquinolinecarbonyi L fetrazol-5- v OH |
yl-methyl




21 3- (4- hydr oxyphenyl ) propi onyl L 1- car boxy- Vv Ove
22 3- (4-hydroxyphenyl) propi onyl L (N-Me) - \% Owve
23 tetrahydro-3-isoguinolinecarbonyl L D - H
24 3- phenyl pr opi onyl L D - NH- CyM 15
25 4- phenyl but-yryl L D - Lﬂﬁs%%’”
26 5- pﬁgﬁﬁ%ﬁm anoyl L D - o
27 tetrahydro-3-isoquinolinecarbonyl L (N-Bn)-H. Vv H
28 acetyl (N-Bn)-L Dog - Vv Ove
29 acetyl (N- phen- D Vv Ove
ethyl)-L 20 30 3- phenyl prop| onyl (N- pnen- D
\% Owve = =
31 tetrahydro-3-i so A' Va? (A H X
32 3-1 soqui nol | v/ P Ox
33 tetrahydro-3-i so V/, OH
34 pheny! affe S W .‘l—f e SEoM n
35 phenyl @ [ L \V/2 —\Ve} OH
36 3- phenyl pjj o ony5_4_ h Dl m=me) | V/ B OH
27 3. phenyl p" Uﬁ’i 4 {4-hydroxyp énvl)propwnvl (Re=Me)] Yt ome |
WO 97/ 03094 3-14-hvdmphenyl)propwnL L D — NH-CyM
PCT/ US96/ 11570 5 Ir 15 3-(4-hydroxyphenyl)propionyl L d 26 - NHi-Bu
H 16 3-(4-hydroxyphenyl)propionyl 1 d — NHi-Bu
II 17 3-(4-hydroxyphenyi)propionyl | D — NHi-Bu
18 3-(4-hydroxyphenyl)propionyl {N-Me)-L D 1 OMe
" 19 3-{4-hydroxyphenyl)propiony! L D \'2 OMe
10 " 20 3-(4-hydroxyphenyl)propionyl L D {N-Me)-V OMe
II 21 3-(4-hydroxyphenyl)propionyl L 1-carboxy- v OMe
. ethyl
22 3-(4-hydroxyphenylpropionyi L {N-Me)-D \' OMe
23 | tetrahydro-3-isoquinolinecarbonyl L D — OH f'
24 3-phenyipropionyl L D —— NH-CyMm
15 !* 25 4-phenyibutyry! L D — NH-CyM
26 5-phenylpentanoyl L D — NH-CyM
27 | tetrahydro-3-isoguinolinecarbonyl L {N-Bn)-H v OH
28 acetyl {N-Bn)-L D 1% OMe
20 acetyl {N-phen- D v OMe
ethyl)-L
20 30 3-phenyipropiony} {N-phen- D v OMe
ethyl)-L
31 | tetrahydro-3-isoquinolinecarbonyl L E Vv OH
32 3-isoquinolinecarbonyl L D V/P OoH
33 | tetrahydro-3-isoguinolinecarbonyl L D V/iP OoH .
34 phenylacetyl L D Ve OH
25 “ 35 phenylacetyl L D VviP OMe
36 3-phenyipropionyl L D VP OH
37 3-phenylpropionyl L D VP OiMe




Cnpd Z Alerr] Alerr]
(Alerr])[err] X 38 3- (4- hydr oxyphenyl ) pr opi onyl
D VI P H 39 3- (4- hr oxyphenyl ) pr opi onyl L
D \V/ Owe 40 Boc L
D VI P Ove 41 2- qui nol i necar bopyl| L
D VI P WOSTA3®HE 5 42 phenyl acet y| PCT/USIAST |
D V/ pi pecol i ny H 43 phenyl acet yl L
D V/ n- but yl OH 44 %%‘l;l nol i necar bony! L
D V/ n- but yl OH 45 t hoxyphenyl acetyl
(N-Me)-L D Vv NHVE
3- (4- hydr oxyphenyl ) gi=epizen et
47 benzyl am |
48 p-tolyla
49 phenyf ac D,
o oheny! ledi ot &(-hydrosyphenyp ooy | oL
51 phenyl | 3-(4-hydroxyphenyilpropionyl DL
52 2- qui nol rbonyl B L D,
53 phenyl H L B
54 phenyl I 2-quinolinecarbonyl DL
55 henyl I D . NHVe
56 2- %ui nol gr bonyl phe"yla”%l D t - bu le‘f'pe,“h"
57 2- qui nol ooyt 1 D 2=ty t
58 1,2,3,4-t - phenylacetyl DLt P-hujy
qui nol i necar bonyl R&inolinecarbonyi2- dUi NOl { neclar bgnyl |y
D (O-Me)-T '&mm%ege m 2- qui no[i necar bon’il
' T oT ﬂ qorl neca‘bon\;ﬂ
D T Aj@f _ 4-methoxyphenylacetyl {N-Me)-L D NHMe
lino 25 62 | 46 | 3-(4-hydroxypRSHlipropionyl | (N-Me)-L D v NHMe
48 p-tolylaminocarbony! L D v NHMe
49 phenylacetyl n-propyl D Vv NHMe
50 phenylacetyl L D v NHNap i
51 phenylacetyl L D n-propyl NHMe
15 52 2-quinolinecarbony! L D n-propyl NHMe
53 phenylacetyl L D 2-butyl | NH. |
54 _phenylacetyl L D 2-buty! OMe
55 phenylacety! L D 2-butyl NiHiVie
56 2-quinolinecarbony! L D 2-butyl OMe
20 " 57 2-quinolinecarbonyl L D 2-butyl NHMe
ll 58 1,2,3.4-tetrahydro-2- L D 2-butyl NHMe
guinolinecarbonyl
59 2-guinolinecarbonyl L D {O-Me)-T | NHMe
860 2-quinolin_ecarbonyl D T NHt-Bu
61 2-quinolinecarbonyl L D T morpho-
lino
25 |82 Boc L D 1 NHt-By



- 27 - Cnpd Z Alerr]

Alerr] (Alerr])[err] X 63

2- N- Boc- anmi no-1, 2, 3, 4-t et rahydr o- L D Vv H

2- napht hoyl 64 3- phenyl pr opi onyl L D

Vv OH 65 3- (4- hydr oxyphenyl ) - 2- bi s- D

V OH WO 97003094 (et hyl sul f onyl ) ami nopr opi onylrérmm 66
3- (4- hydr oxyphenyl ) - 2- N- Boc- L D Vv H

am nopropionyl 5 67 2-am no-1, 2, :3 4- tet rahydro-2- L D
\Y OH napht ho;TI TFA sal t 68

Boc D \% 69

‘3-isoqui nol i necar lzesay

3-i soqui nol i necar ( D z V A A H x 7
1 2,3, 4-tetrahydfo D V- OH
| soqw nol i necar bo yI J napht hoyl C
D v & Z'N'B°°'°'g":'°;1!'%!;m tetrahydror 13 4k ¢ etjrahydr d- 2- Yapht{hofH
Vv - 3-phenylprggionyl 1. 213  4A-t etir ahdr g- 2- WaphtlhopH
\% - g} 5- phenyl p oyI R
(@-hydroxyphEnyl)-2-bis- A epta o
\Y _ L um,nma opropionyl | 2- PYrifdi necar bonyI L
D \% CH Z-pyrrgrnecar D
v | & | nronphent2nBoc-3.; cilf anyar Pur | onL
D Vv Ot ammop
D V5 ev 2-amino-1,2,3 4-fdfrahydro-2- 3- i qoquiinol pneciar benyl oHF
D \% 20 naphthoy! TFA salt 3-isoqui nolindgcarbonvyll A
(R[ rr]—Ma) D 88 \% BcO—l 0 8% v . OH -u
3-i soqui nol i necar ffomyt——cyctotexyt B v € B
1,2,3,4-tetrahydr - %82 C \Beisogtinolipgcarbonyh) v OH
i soqui nol i necar bolly g 3so umo,ﬁéarbmy, 3 sqgw mol |\9ec rbonyl OH
cycl ohexyl - D -V_'__H_-éﬂ
1, 2, 3, 4-t et rahydr ¢- 31 | cycl bRa#ystrahydro-P \D - VOH — OH
isoquintlinecarbonyl
10 72 naphthoyi L D \'4 OH
73 | 1.2.34-tetrahydro-2-naphthoyl L D v oH |
74 naphthovi D vV — OH
75 1.2.3.4-tetrahydro-2-naphthoyl D v — OH
76 5-phenyipentanoyl D v — OH
15 77 2-pyridinecarbonyl L D \'A OH
78 2-pyridinecarbony! D \"4 — OH
79 3-tetrahydrofurancarbonyl L D v OH
80 2-tetrahydrofurancarbony! L D v OH
81 3-isoquinolinecarbonyl F D v OH
20 82 3-isoquinolinecarbonyl _|A (R*=Me) D \' OH
83 3-isoquinolinecarbonyl cyclohexyl D Vv OH
B4 1.2.3.4-tetrahydro-3- cyclohexyl D v OH
isoquinolinecarbonyl
“ 85 3-isoquinolinecarbonyl cyclohexyl- D v OH
methyl
86 1,2,3 4-tetrahydro-3- cyclohexyl- D A" OH
|___isoguinolinecarbony methyl




I soqui nol i necar bonyl met hyl WO 97/ 03094

- 28 - Cnpd Z _ Alerr]
Alerr] (Al err] X 87
3-i soqui nol i necar bonyl D F - O—I 88
12, 3, 4-tetrahydro- 3- "D L
i soqui nol i nec VO8I0 - 89 3-i soqui nol i necar boﬁ?F’"s"’B’
L H 90 1,2,3, 4-tetrahydro-3-
D L OH |§(E))9§u_r_lol i necar bonyl - 5
91 3-isoqui nol i necar bonyl L L oH
92 1234tetrahydro 3- L . D F CH
i soqui nol i necar bony === == SR am a2 vavic i nie)
D F
D \Y ; di phen
D \Y ' P . 3.D4-t
D \% S Jqui rotrecard pITy T
97 3-1 soqui noji ar boni2,34-tetrghydro-3- a D VL —OH OH
98 5- phenyl plntan ,| isoquinolinecarbonyl \/ OH
99 i ndol e- 2j nyI quoqmnollﬂecarbonyl D b Vi —OH OH
100 3- (4- hydr oxy} | pr 0 on}/ L D . NA - BU
15 101 ; etrahydro-s- L L % L OH
NHi - Bu 1B SO ~+— —_p
NH - anyl 5 Sqdpéﬂdbyrtibawyrphen | propi pnylp L ¢ oM
i/ g:“ -anyl 11'234%““””3_ phepyl F'l_exanoyID E L ' OH
isoguinolinecarbonyl
3-isoquinolinecarbony! L D F OH
2—qui_nolinecar_bonyl L (8] \' OH
: 3.3-diphenylpropionyl L D vV OH
10 1.2.3.4-fetrahydro-3- A D A" OH
isoquinolinecarbonyl
3-isoquinaclinecarbonyl A D Vv OH
n 98 S5-phenylpentanoy! L D \'4 OH
" 29 indole-2-carbonyl L D v OH
" 100 3-(4-hydroxy)phenylpropionyl L D — NHi-Bu
15 “ 101 benzoyl L D — NHi-Bu
| 102 S-phenylpentanoyt L D — NHi-amyl "
103 3-(4-hydroxy)phenylpropionyl L D ' — NHi-amyl
104 8-phenylhexanoy! L D v OoH
105 benzoyl L D V OH
20 106 S-phenylpentanoyl L D o NHi-Bu
107 N-phenyisuccinamoy! L D v OH
108 N-4-fluorophenyisuccinamoyl L D \'4 OH
109 N-methyi-N-phenylsuccinamoy! L D \'2 OH
110 1,2,3,4-tetrahydro-2- L D —_— NHi-amyl
guinolinecarbonyl
25 111 N-phenylsuccinamoy! L D o NHi-Bu
112 3-phenvipropy! Me)L [ OMe)D| Vv oMe |




105 benzoyl D Vv OH 20
106 5- phenyl pent anoyl L D - NHi - Bu
107 N- phenyl succi nanoyl D Vv H
108 N-4-f | uor ophenyl succi nanoyl L D Vv OH
109 N- et hyl - N- phenyl succi nanoyl L D OH
110 1, %V%’wg?’ét r ahydr o- 2- L D yc"“s"’“ﬂﬁl -anyl
qgui nol i necar bonyl 25 111 N- phenyl scci nanoyl L
D - NHi - Bu 3-phe£§/I propyl (N-Me)-L
(O-Me)-D Vv Ove W97/ 030944 ~
PCT/ US96/ 11570 - - 29 -
Cnpd : S e = g xS e
X 113 f cmpd benzgyl AN- M) - a2 Deay), e
OH - 114 # 1,2,3,4-tetrahydro- 2} L R 10) \Y
NHHe qui nol i necar bony 115
1, 2, 3, 4-tetrahydr - %e"}—"HB (Mot | Do —V oH
guinol i necar bonyl 1,2,3 4-tetrahydro-2- pl pewi di he D VvV  1{ GNHHex
3- (4- hydroxy) pheny i ony| quinglinecarbonyh - NHiex 5
117 3- (4- hydr oxly )ypbenyl pr.,c’btg‘g{g hydm_2I._ Dy D v N B J_;n il
118 3- (4- hydr oxjy) phgny!l pr @iih&i¥darbonyt D - N(i Bpl ,2‘;
119 3- (4- hydr ox NyT pr opr onyl C D V NHFEX
120 1,2, 3, a-h-?:&' hydrexy) phenylpropionyl nt Dy —hIVe PHNHHex
5 3-(4-hydroxy)phenylpropionyl L D — N(@Bu). ”
118 | 3-(4-hydroxy)phenyipropionyl L D p— N@Bu), |
119 3-{4-hydroxy)phenylpropiony! L D v NHHex
120 1.2,3 4-tetrahydro-2- L D v NMePh
quinolinecarbonyl
121 2-quinalinecarbonyl D V NMePh
10 122 1.2, 3.4-tetrahydro-2- L o] \' NB-4-flu-
quinolinecarbony! orophenyl
II 123 2-quinolinecarbonyl L D v NH-4-fiu-
orophenyl
124 1.2,3,4-tetrahydro-2- L D v NHPh l
quinofinecarbonyl
125 2-quinolinecarbony! L D Y NHPh |
126 2-pyridinecarbonyl {N-Me)-L D \'J NHMe
15 127 2-guinolinecarbonyl L D v 4-phenyl-
piper-
azinyl
128 4-methoxybenzoyl (N-Me)-L D \' NHMe
128 phenylacetyl Y D v NHMe
130 phenylacetyl P D 1’4 NHMe
131 phenylacetyl R D Vv NHMe
20 132 ~ phenylacetyl N D \4 NHMes
133 | 2-N-Boc-amino-1,2,3 4-tetrahydro- D v — NHMe i
2-naphthoyl
134 | 2-N-phenylacetylamino-1,2,3.4- D v — NHMe “
u:— tetrahydro-2-naphthoyl
135 Boc D P G _OH "




qui nol i necar bonyl 121 2- qui nol i necar bonyl L

D Vv NMePh 10 122 1, 2, 3. 4-tetrahydro- 2- L
D Vv NH- 4-f | u- qgui nol i necar bonyl
or ophenyl 123 2- qui nol i necar bonyl L D
\Y, NH- 4-f | u-
or ophenyl WO 9703094 7 1, 1 ,2,3,4-tetrahydro-2- L PCYUSI6/HSTO0
Vv NHPh qui nol i necar bonyl 125
2- qui nol i necar bonyl L D _V30 _ NHPh 126
2- pyri di necar bonyl (N-Me)-L D V NHMVe 15 127,
2- qui nol i necar bonyl L D \% 4- phenyl -
pi er - =Sy nemcm—— S it
(N-Me)-L D .
Y D nyl acet yl
P D nyl acet yl
R D 43 BhagH-t et oH
N D NHVE phenytacetyl 13 L D — N-[bis-
2-N-Boc-amino-1, 2, 3 L r ahydr o- D Vv NVe (carboxy)-
2- napht hoyl B4  2-N-phenyl acetyl gnino-1{2,3,4-{ D methyil-
NHVe tetrahydro- 2-napht hoyl 135 pipecolin-
Boc -+ —& + wp-8mido
97/ 03094 phenylacety! L D PCTPUS9 b/NHLbig-0
© 30 - cph z Aferr] | (carbomy)-
Alerr] (A[errﬂ X, methyl}
138 phenylacety! L D —_— N-
[carboxym
ethyl)-
-pipecolin-
amide
5 140 3-phenylprapiony! (N-Me)-L D \ OMe
141 4-hydroxyphenylacetyl (N-Me)-L D \'4 OMe
142 2-quinolinecarbony! {N-Me)-L D A\ OMe
143 . 4-phenylbutyryl {(N-Me)-L D Vv OMe
[ 144 4-(N-2-hydroxy- L D VP OH
phenylurea)phenylacetyl
10 145 PUPA L D VP OH
146 4-(N'-2-hydroxy- M D VP OH
Ll phenyiurea)phenylacetyt
147 3-methoxy-4-(N*- L D viP NH, -
phenylurea)phenylacetyl
148 2-MPUPA L D VP NH.
149 Boc D Vv P OH
15 150 S-phenyipentanoy! D v P OH
151 2-allyl-4-phenylbutyryl v P —_— OH
152 acetyl F L DNV OH “
153 benzoyl F L DNV OH H
154 1.2,3.4-tetrahydro-3- L D Vv OMe
Isoguinolinecarbonyl
20 155 4-phenylbutyryl L D V OH




136 phenyl acet yl D P G oH
137 phenyl acet yl L D _ N-[ bi s-
(car boxy) -
met hyl ] -
pi pecol i n- am do. 138 . ph
L D WO9703094 NH- [ bi s- PREhRSG
(car boxy) - :
met hyl ] 139 phenyl acet yl 3 L D
N- - 31-
(car boxym
et hyl]-
pi pecol i n- Cmpd b 4 A A A%, X
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\A

CH seléﬁd&é‘@éoﬁef nec;ﬁggﬁﬁ%ﬁ%ﬁhng of coggﬁundthumbers

2- (6- net hox§napht3n592-%ﬂ‘3 @Qpﬁénwentlfled Yin [Fable 1. OH

395 (2- napht hyl oxy) gggé¥! compoundls of this @hventlon ¥Ee compoudai

396 3- qU|nucllq%Q%Jan1no&?rbonyl L 5

397 L D V OH

tetrahydr0|squ|nollne)carbonyl 398 adamant an- 2- yl car bonyl

L D \% CH 399 (2-pyridyl)acetyl

L D Vv 1 2

6- met hyl cycl ohexen- 2- ylcarbonyl k- -0 '%QQ =3 L) OH

401 (3-qui nolinyl)acetyl vV OH 10

402 4-(2-butyl) oH

403 1. 4- di hydro- %@%%’&8&?%9?f%§ aJ:ceptal:i_le Be?lvatlves é’xereof ‘' oH

1 [err] nabht hyrivwh Q$€}Pylcarbonyl 404 (2-thienyl)acetyl

L D K isGblected from‘gxi groyp céné?SEiQGY&ﬁben20y|

L D 40 4- net xlenedoxybenzoyl

L D hydqygen. alkgtLlallphatic acyl, aroyl, aralkylcarbonyl,

heterocycloyl, sulfonyl, aralkylcarbonyl,
heterocycloalkylcarbonyl, alkoxycarbonyl,

15 aralkyloxycarbonyl, heterocycloalkoxycarbonyl,
alkylaminocarbonyl and aralkylaminocarbonyl:

J is selected from the group consisting of
alkoxy; aryloxy:; aralkyloxy; hydroxyl:; amino; alkylamino
optionally substituted with hydroxy, aminocarbonyl, N-

20 alkylaminocarbonyl, carboxy or alkoxycarbonyl:
dialkylamino; cycloalkylamino; dicycloalkylamino;
(alkyl) (aryl)amino; aralkylamino optionally substituted
with carboxy:; diaralkylamino; arylamino; and (mono- or
bis-carboxylic acid)-substituted alkylamine; and

25 each Y, ¥?, Y, R’, A', A, A%, R?, and n is
independently as defined in formula I above.

Compounds of this invention may be synthesized
using any conventional technique. Preferably, these
compounds are chemically synthesized from readily



15 407 2-(5-(2-pyridyl))thi ophenecarbonyl L D \%

CH 408 N-i m nodi benzyl car bonyl - L D \%
oH 409 2- VPUPA P D I

NHVe 410 2- MPUPA P D

I Ove : 411 2- MPUPA D

| OH 2 WPo73094 41> 2- NPUPA ; Sﬁﬁﬁs?f’ﬂﬁ'["’err]
D I oH : (N of
Rlerr]) 413 2- MPUPA 43 - P E

_ NVe 414 - 2- VPUPA P : E
I NVe 415 2- VPUPA P E
! OC—IH a%l%ﬁ&%&&zrting m&é@%, such as oz-aminopacids andE

PCT/ US96/ 11570
Het[err], Het[err],
defi ned bel ow

5

10

15

20

30

their functional equivalents. 4Modular and ghnvergent

HEHRS lforHehbesihthésits Fof [@idde IddmpaRh8sladbCalso

err
[In L convergent approach, for example,

preferred. large
sections of the final product are brought together in the
last stages of the synthesis, rather than by incremental
addition of small pieces to a growing molecular chain.
According to one embodiment, compounds of the
present invention may be synthesized in the following
manner. A protected amino acid or functional equivalent
is coupled to an appropriate activated ester moiety. The
coupled product, if suitably functionalized, may be '
further reacted with yet another activated ester moiety.
This material can be further manipulated to give the
At each step of the
the
the

This acid may also be converted to a

desired compounds of the invention.
above sequence, the ester can be hydrolyzed to
corresponding acid to give another compound of
invention.
corresponding acid derivative by standard methods.

Alternatively, the activated ester moieties
mentioned above can be attaéhed together first, then the
resulting compound can be attached to additional aminc
At this
poirnt the final manipulations and/or necessary

acids or their functional group equivalents.

deprotection steps can be performed..

In another embodiment, under suitable
conditions the desired functionalities can be
incorporated (protected or unprotected) in one of the
activated ester moieties. That ester is then coupled
with an amino acid derivative or a moiety consisting of
an amino acid derivative previously coupled to an

activated ester. The resulting product can then be



The nore preferred conpounds of formula (1) are selected fromthe
group consisting of conpound nunbers 1, 5 2, 4, 144, 145, 146, 147, 148,

206, 315, 316, 317, 337, 338, 345, 346, 347, 357, 358 and 359 as
identified in Table 1. Even nore preferred conpounds of formula (1)
WO 97/ 03094 PCT/ US96/ 11570

- 42 - WO 93894sel ect ed fromthe group consisting of ¢

nunbers 1, 206, 316, 358 and 359 as identified in Table 1. The nost
preferred conpounds of formula (lI) are sel ected fromthe group

consi sting of conpound nunbers 5 358 and4359 as identified in Table 1.
O her conpounds of this invention are conpounds of fornmula I

o)) e gt Moty deptbldensan, sconsiePRELTBSEN! B} LY
sel ected fromthe givupromposngsi off the invention.
Alternatively, the compounds of this invention
may be synthesized using solid support techniques. The
5 core amino acid or their functional equivalent groups are
assembled using standard reiterative coupling methodology
on a resin. When the desired core is complete, the
resulting fragment can be coupled with an activated ester
moiety and/or the tethered end of the fragment may be
10 further derivatized to give the desired product.
Appropiate protection/deprotection methods may be used a:
any point during the synthetic sequence.
The compounds of this invention may also be
modified by appending appropriate functionalities to
15 enhance selective biological properties. Such
modifications are known in the art and include those
which increase biological penetration into a given
biological system {e.g., blood, lymphatic system, central
nervous systemn!, increase oral availability, increase
20 solubility to allow administration by injection, alter
metabolism ang alter rate of excretion. Examples of
these modifications include, but are not limited to,
esterification with polyethylene glycols, derivatization
with pivolates or fatty acid substituents, conversion tc
25 carbamates, hvdroxylation of aromatic rings, and
hetercatom-substitution in aromatic rings.
As used. throughout this application, the term
"patient” refers to mammals, including humans. And the
term "cell"” refers to mammalian cells, including human
30 cells.
Once synthesized, the activities and VLA-4
specificities of the compounds according to this



hydr ogen, al kyl, aliphatic acyl, aroyl, aralkyl carbonyl,

het erocycl oyl , sulfonyl, aralkyl carbonyl, het er ocycl oal kyl car bonyl ,
al koxycar bonyl, 15 ar al kyl oxycar bonyl, heterocycl oal koxycar bonyl ,

al kyl am nocar bonyl and aral kyl am nocar bonyl ; Jis

sel ected frongid'@negeguPr consisting of al koxy; aryl oxypciipseéitsoxy;
hydr oxyl ; am no; al kyl am no optionally substituted with hydroxy,

am nocar bonyl, N 20 al kyl am nocar bonyl , carboxy or al koxycarbonyl ;

di al kyl am no; cycl oal kyl am no; di cycl oal kyl amm 4%;- (al kyl)
(aryl)am no; aral kyl am no optionally substituted wi th car boxy;

di aral kyl am no; aryl am no; and (nono- or bi s- carboxylic acid)
-substit ut ed aIkyIaMﬂvnntxmmdmﬁ? be determined ushuh iY eitko ¥harih, vivo
Y[err], Rerr], %J MH],NeHL Rlerr], and nis

|ndependently as detl in formula | above. .Conpounds of

this invention may be synt heforedxample, thencelbhjadhesient inhibiterigni que.

Preferably, these activiﬂyo%Eoﬂﬂgﬁeaéamﬁgﬁﬂa§Q$iyﬁ%%ﬁ%%%@%égg?%r0”‘readily

WO 97/ 03094 ) ST/ G
- 43 - 5 avdetammindngr thageaneentration oh inbibisernvequilttedatid

thel r functional caige amies niMadil20raEACHNES B8MMing cet1gMEBNOUS for the

synt hesi s of these conpou S are a I'n a convergent
approach, for exanpfiProngcidn-sor CSizceated B*a%r"e- fllﬁthﬁﬁoéaéﬁYare

brought toget her lrini&l&)titer well26t apbagsated witen Séirttn@eSE&brbaEEE&nt han by
I ncrenent al dditi.on of nahh gleces to a.ék ow ng nol_ecul ar chai n.
According to one en@ﬁﬁ} ﬁﬁ ot 8pTueRce) CSsdeserf FAvAniSoRsady
be synthesizE@ in tite rfust Wi ngniﬁgatedaﬂ@ea carr pnopeotednansnehagsd or
functional equival S d pro te activat ester
noi ety. The %le % egrugdaigﬂﬂkﬁ sui t‘g‘éﬁ’%@ {R]%PI ? SPI gé& ﬁgg

further reacted wi tOngeetthendiedds arei caatedesvarying @ppcentratloﬁblef the
material can be furddi cEiiobbahed tRefli 48y aetag‘iemerdea»caeg 28pRyagsof

the invention. At each step o ove sequence can
hydrol yzed to the labell q@brW@épénﬁ#ﬁ§e§§+ﬂgt%ﬁb4%e &ﬂ&ﬁﬁéﬁtéﬁﬁéﬁunﬁhgf t he

invention. Th$s acitkstockipbAndem&9nper 480edOfBrst and allowed to incubate
with the coated wells prior to the addition of the cells.
The cells are allowed to incubate in the wells for at
least 30 minutes. Following incubation, the wells are
emptied and washed. Inhibition c¢f binding is measured by
20 guantitating the fluorescence or radiocactivity bound to
the plate for each of the wvarious concentrations of test
compound, as well as for controls containing no test
compound. |
VLA-4-expressing cells that may be utilized in
25 this assay include Ramos cells, Jurkat cells, A375
melanoma cells, as well as human peripheral blood
lymophocytes (PBLs). The cells used in this assay may be
fluorescently or radicactively labelled.
A direct binding assay may also be employed to
- 30 quantitate the inhibitory activity of the compounds of
this invention. In this assay, a VCAM-IgG fusion protein
containing the first two immunoglobulin domains of VCAM



correspondi ng acid derivative by standard nmet hods. 20

Alternatively, the activated ester npieties - mentioned above can be
attached together first, then the resul ting conpound can be attached
to additional am no acids or their functional group equivalents. At

this poi nt the final manipul ati ons and/ or necessary 2
deprot ecti on sVOIHW®M pe perfor ned. I'n ano?ﬁgpﬁ”mﬁyb

enbodi nent, under suitable conditions the desired functionalities
can be i ncorporated (protected or unggqgﬁq;ed) in one of the
activated ester noieties. That ester is then coupled 30 wi th an am no
acid derivative or a noiety consisting of an am no acid derivative

previously coupl ed 1M o+ racned sbkdCnghfige Wiyl e 80 igEgdUCt can

PCT/ US96/ 11570 molecule ("VCAM 2D-IgG"), is conjugated to a markeubj ect ed

to any deprotectionegi@is, duicH'¥ECSIREY inkOphosphatdle/ S "a@"ouNgpeof the
i nventi on. Al ternatively he "conmpounds of this invention

may be synthesized B¥PHesis iof SiSoVCAMNZLIGR fislon fife describegoin BRT no
acid or their sfunct p@pd cAGWY WL BID/AB30PS BhE disclosudsS VFOWBE cHSE8Y
standard reiterative cgﬁpLin neth%dglggy on resin., Wien the
desired core is conpfERE: %qéirpora ed, BY FEF PRI Togneiite CRRIBgaELaRI @ wit h
an activated ester that fusimretty antarkerhenzwiderseddrigeved blyeckosgrent
may be 10 furth | ) iLye the. desired. product.

Appropi ate protecti g%!}’glgp#r \gﬁe?&%%%nh%ghgggwﬁaﬁln Etzheugag “at any poi nt
during the synthetic sequencg&he VCAM-IgG enzyme CHingugatsousdsheh phased in

Lnvention Mygal SO Pfe wells dPPY hudfilie2pP Io'f(%i(fg:gf&aqgﬁ;ieat uch as that

functionalities to . enhance sel ective ] propérfi€s.  Suc
nodi fications are kEeRFPINEA HE® &he Midlireredtultigrseen AssaghSyAtemcrease

bi ol ogi cal penetrat @i iiPdred CHIXPE) BedfordPiMA0Ii GRlrya¥Y @BhEEn rat Ph2Pd,
| ynphatic system ceptyr.al LVOus s

avail ability, incr e%\'setj% test Q'G‘II’EEFI’:PF;V/ Fé%%n‘%%\ﬁl%gm?‘gﬁggglﬁoﬁobwe
injection, alter wells rfefladlooleids byaaddatien oAt -@xpiressang Esprpl es of
these ”DdifiigtionsTﬂé"%é¥¥§, %%hp%hgdnghdlﬁéiﬁf¥%é(%nzyme conjugate are
mixed together and allowed to incubate at roonm
Temperature. '
Following ZiIncubation, the wells are vacuum
crained, leaving behind the cells and any bound VCAM.

20 cuantitation of bound VCAM 1s determined by adding an
appropriate colorimetric substrate for the enzyme
conjugated to VCAM-IgG and determining the amount of
reaction product. Decreased reaction product indicates
increased binding inhibitory actavity.

25 In order to assess the VLA-4 inhibitory
specificity of the compounds of this invention, assays
for other major groups of integrins, i.e., B2 and 83, as
well as other Bl integrins, such as VLA-5, VLA-6 and oadf7
re performed. These assays may be similar to the

30 adhesion inhibition and direct binding assays described
above, substituting the appropriate integrin-expressing
cell and corresponding ligand. For example,



esterification with polyethylene glycols, derivatization W th

pi vol ates or fatty acid substituents, conversion to 25 car bamat es,

hydr oxyl ati on of aromatic rings, and het er oat om substitution in
aromatic rings. As used throughout this application, the
term atient" refers to manmal s, including humans. And the
term“cel | " P84 nmmmlian cells, including human 30

Once synthesized, the activities and VLA-4 specificities of t he
conpounds according to this WO 97/ 03094

PCT/ US96/ 11570 =47 - 45 i nventi on
may be determined using in vitro and in vivo assays.

F le, th i bi { t

corpounds may be eSSBS BendeY (ravey fiEidsE d dnrediif on

i nhi bi tor requiredtheir surfadﬁ(anﬂ bhadthdIﬁgMof m&Aangxpmesameg cells to
fibronectin- or CS}nGHﬁ@% A ‘i:tl%%elle@_ Eab§?§§§f¥n and Jt%}ﬁ‘b%gqynt oy l N

are coated with either ronéctin tal ning seq ce) or
CS-1. If CS-1 is umeasuned in § tstméarSepééhﬁbg‘étmnagaetm reissRYpr oV&Rn5

such as 5 bovmed§eé 1o iRy, tbnAQ?déiylﬂslb é’g%ﬁéhée@a Wali '1% Via-s
Once the wells are ¢o e varylng concenfrations of

conpound are then & A& t R4RPpLBpfi BEGERLLY dlschﬁﬁﬂq ed
VLA- 4- expr essi ng Cnbmdloéﬁéeﬁmathalywhﬁbn dbso blﬁdﬁﬂfﬂbﬁﬁﬁﬂden”&hdbe

added first and al dt the ¢ l1s prior. to
the addition of thgaégllsébeCfgiCl hglgglfgs%?%ta}?cﬁéﬁytﬁ§ 5&5&9@epanhe
wells for at a bmnﬁasaatyutteat Ebhlmmagthmmﬂmte-@esdﬂibeﬂevbmare

enptied andyg washedf ores{&rﬁé Qd}r(?cfer ;ﬂga Sé"cgeqtlbﬁl%e that

gquantitating the f ence or the plate
for each of the vaﬁ*EIﬁﬁQﬁﬁuﬂﬁﬂ?nabpﬁnaoﬁfVLES@. such asc RPYIrB@866aseddEl as

for controls containi ng no t(ﬁt%re VLA~ QHP?UE'dlnhlbltors are identifi
VLA- 4- expr essi ng ceIIs t hat may be Utl|?Zed In_ 25 this assaenlnc eae

Ramos cel|'s, Jur kath®e|Tay Desfmrther chagparerhzed!in llhéll\'él@l PogSYRumaAne
peri pher al bIood such assay tests the inhibition of contact

15 hypersensitivity in an animal, such as described by P.L.
Chisholm et al., "Monoclonal Antibodies to the Integrin
a~4 Subunit Inhibit the Murine Contact Hypersensitivity
Response", Eur, J., Immunol., 23, pp. 682-688 (1993) and
in "Current Protocols in Immunology”, J. E. Coligan, et

20 al., Eds., John Wiley & Sons, New York, 1, pp. 4.2.1-
4.2.5 (1991), the disclosures of which is herein
incorporated by reference. 1In this.assay, the skin of
the animal is sensitized by exposure to an irritan:z, such
as dinitrofluorobenzene, followed by light physical

25 irritation, such as scratching the skin lightly with a
sharp edge. Following a recovery period, the animals are
re-sensitized following the same procedure. Several days
after sensitization, one ear of the animal is exposed tc
the chemical irritant, while the other ear is treated

30 with a non-irritant control solution. Shortly after
treating the ears, the animals are given various doses of
the VLA-4 inhibitor by subcutanecus injection. JIn vivo



| ynophocytes (PBLs). The cells used in this assay may be

fluorescently or radioactively |abelled. A direct binding
assay may al so be enployed to 30 guantitate the inhibitory activity of
t he conpounds of this invention. In this assay, a VCAM I gG fusion
protein containing the first two i munogl obul in domai ns_of VCAM

WO 97/ 03094 WO 97/03094 - PCT/ US96/ 115%6T/US96/11570

- 46 - (D1D2) attached above the hinge region of an |Igd

nol ecule ("VCAM 2D-1gG'), is conjugated to a [ ker enzyme, such as
al kal i ne phosphatase ("AP"). The synt he ¥s"of this VCAM | gG f usi on
I's described in PCT 5 publication WO 90/ 13300, the dlsclosure of which
s e e ner "IREABLELSH &Y LA ANEs600L 408 £ gghat
fusion to a marker énzyne 1S ac i ng ne ods

wel | -known in the alatssessed by measuring tlhg varVswell g vraspomseu gt hes
then placed in 10 ﬁg# I | a

t hat cont ai ne(ri1 I'n t#; #\%Iq{por R’:eflgg%r%é%i‘é\sg%%o%lp tS%'EﬁliﬁB i
(MIlipore Corp., Bmuuedmlanmr@néeﬁtharumtable msd;frmtt &ot

i nhi bi tory CO@Oundmﬁhgui-Qeé‘aﬁd@f%l&&s@“e In thlsVﬁéﬁ&ef Oldrvgth oY dadel Ei,on

of VLA- 4-expressing ceIIs The_ cell s, ngoun and VCAM: I'gG enz¥
conj ugate are R??eﬂn¥%E&ﬁ9ﬁﬁ Qﬂu}h&ﬁléﬂgﬁ o7 iR 2rg bessysuited
t enper at ur e. for inhibit#fid |invilsgmiatdohati on, the wells are vacuum

drai ned, |eaving behind the cells and any bound VCAM g? t|t t

of bound VCAM is deternined tél‘ﬁ Y assagcéﬁﬁ) & SO a k

substrate for the emmegtethe inhn.hnrqnsg@lfedthue Vireht i ainsl td'eimepl agthie

amount of 10 re%%%é? ph?f’é’céssaf}e&r eg%‘i—‘i‘okﬁé&tégé‘e:% 0&’1‘&5} %te%%EEEed
i ng fory dctil i §%r

I ncreased bin in 0 aSsess
the VLA-4 inhibitoryn W. M. slﬂétﬁl'fﬁﬂbletty adf. t fle-Eobp@uins Mrdiaties Antigant on,

assays for otiRahcea Qét&r%rﬁfal' Re8gbh8ss én@ prdfarfde% amw[a?”] 3,
as wel | as ot her gerr integrins, such as 5, VLA-6 and ad[err]7

are performed. Thes8YR8E ‘f?é’esﬁsmllnaﬁhﬁﬁp el%&médﬁ’@eﬁie-n 3, PP-
i nhi bition and dire006b8mdtIE94¥¥%nﬁh ddseloBatte of which is herein '

15 incorporated by reference. This assay measures
inhibition of Ascaris antigen-induced late phase airway
responses and airway hyperresponsiveness in asthmatic
sheep.

The compounds of the present invention may be

20 used in the form of pharmaceutically acceptable salts
derived from inorganic or organic acids and bases.
Included among such acid salts are the following:
acetate, adipate, alginate, aspartate, benzoate,
benzenesulfonate, bisulfate, butyrate, citrate,

25 camphorate, camphorsulfonate, cyclopentanepropionate,
digluconate, dodecylsulfate, ethanesulfonate, fumarate,
glucoheptanoate, glycerophosphate, hemisulfate,
heptanocate, hexanoate, hydrochloride, hydrobromide,
hydroiodide, 2-hydroxyethanesulfonate, lactate, maleate,

30 methanesul fonate, 2-naphthalenesulfonate, nicotinate,
oxalate, pamoate, pectinate, persulfate, 3-phenyl-
propionate, picrate, pivalate, propionate, succinate,



above, substituting the appropriate integrin-expressing cell and
correspondi ng |ligand. For exanple,. WO 97/03094
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pol ynor phonucl ear cells (PMNs) express [err]2 integrins on their
surface and biwgoteseddAM [err]3 integrins are i nvel vERCI/USINLNe| et
aggregation and inhibition may be neasured in a standard pl atel et
aggregation assay. VLA-5 5 bi nds specifically to Arg-d y-Asp
sequences, while VLA-6 binds to lam_nig. _[err] is a recently

di scovered honol ogue of VLA-4, which a so bi nds fi bronectin and
VCAM Specificity with respect to [err] Is determned in a bi nding

assay that utilizegrtpgrapovrisessndhisd téeyatto and uhBECEASYFE. MBSdSd
conjugate and a cell |ine that ég;esses rr] but_not VLA-4, such

as RPM - 8866 cel | §alts Include ammonium, salfisy alksddi metai n$abisorsuch &s

i denti fied, sotibay any b@tés&imrsamw a(HlQ:ralllﬁé elrth Mev#l assRys, One
such assay tests the, inhibi &ontact 15 erign5|t|V|p%ﬁ§? an
i

ani ml . such as dSBEP; BECRYCHIR an magne(%"é%&%t S fp @
Ant i bodi es t50 t hebasesgrsnch as d;eyaudhdxymamlmﬁhsbﬂtsthE-ﬁkmhy&>B&antact

Hypersensitivity PRy 88 .(,1993)
and in " %gﬁ?mﬁﬁgfocof%(?¥§%§nﬁﬂ$ﬁ9¥¥yﬁyayyigé§ESI %% éh
al., Eds., John V\ameyO&asads shEly a®racginingg. ysing, and so ﬂozztrs. (1991),
the di scl osures Of1 4B} CEhéSbQﬂé'ﬂhtrogen-dd}&% 1Bt %‘iigﬁ%srééﬁrﬁé‘ce In

this assay, the skin of he animal 1s sensitizZe exposure to an
irritant, such quateé§1aPﬂ|V%Eﬁl?RﬁQﬂﬁﬁ%ﬂ%ﬁaasféPW@ﬁbGlbyll?iﬁ&dﬁﬁnﬂﬁﬂﬁﬂ
25 i rrilpat i Onassmebhgs, SEEBYTNi pbpyls %!ﬂm Hultght ky1¥kide 2 bromidesharp

e00 oL O NG 2ah e SN R SR D SRS iy o, asmhERTTL A e

ear of the_anlnaldnbuEyboaad ﬁbamyl sulﬂdﬁes;hamm@abhaﬁhlhaDideywﬁﬂdhtdEB

atter 'S L roabBhyTonteunil: Wit dad TeaBRd CRaaPRate Hronil Y

the VLA-4 inhibitandbjodites: anmusyl n}adotdecm. suchy agobenzyl and

: 15 phenethyl bromides and others. Water or oil-soluble or
dispersible products are thereby obtained.

The compounds of the present invention may be
formulated into pharmaceutical compositions that may be
administered orally, parenterally, by inhalation spray,

20 topically, rectally, nasally, buccally, vaginally or via
an implanted reservoir. The term "parenteral” as used
herein includes subcutaneous, intravenous, intramuscular,
intra-articular, intra-synovial, intrasternal,
intrathecal, intrahepatic, intralesional and intracranial

25 injection or infusion techniques{

The pharmaceutical compositions of this
invention comprise any of the compounds of the present
invention, or pharmaceutically acceptable derivatives
thereof, together with any pharmaceutically acceptable

30 carrier. The term "carrier" as used herein includes
acceptable adjuvants and vehicles. Pharmaceutically
acceptable carriers that may be used in the
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- 48 - I nhibition of cell adhesion-associated inflammation is
assessed by neasuring the ear swelling response of the animal in the
treated versus untreated ear. Swelling is measured using calipers or
ot her suitabl eqgwigspggent to 5 measure ear thickness. |RCT/UBS/1Ia$Mner
one may identify those inhibitors of this invention which are best
sui ted for inhibiting inflamation. Anot her in vivo
assay that may be enployed to t est tju%d nhlbltors of this invention
I's the sheep asthma 10 assay. This assay 1s perfornmed essentially as
descri bed in W M Abrahamet al., "a-Integrins Mediate Anti gen-

i nduced Late BronGiigdmd2sRareas cé%?loﬂ@i&!i@%jf '%Hl‘é’a)inventlon J.nclude,
Hyperresponsi veness i n Sheep' in. | nvest 76- 87

93,
(1994), the discl G &% ‘W% é-ﬁm,lgeﬁe}:%q n-am, exchweaspoa&%an%y ?W@H&e
This assay nmeasur estearate, ll'é'&lllthﬁ.hpns@funﬁsﬁﬁtt@lrﬁ)t isgieh- a5 OdNGREN | ¢ umphase
ai rway respoqfes ang wa HE rresponsi vene sth
Sheep. Lty U578 SHOECHCTR Pt S PRORPBAER BN SHYSHRE 20
used in the $orm cdoxtiar reacielt ipoakbyian cepibdte - Tairttial glycerlfxﬂeved from
norgani ¢ o of SRS ARE L3880 voqeral iF IR 2TRAY SygPesc Al U

are the foll ow ng: acetate asparta
benzenesul f onat e, 4 xilldchnelvhesyr aueh cstpzntﬁmxna sulf@&ﬁphdzawdaum

canphor sul f onat e, on c
de Y egﬁgnesulfgﬁggg%ggb §$€é551um hydydyéﬁ gﬂé& hate, sodium

dodecyl sul fate, I"ucoheptanoat
gl ycer ophosphat e, HeiRGife/atZdnc salts, heolkeisale s ﬁ&mo&?@neﬁy‘ﬁﬂochl ori de,

hydr obr omi dm tnémcircsa&dl %lyalfiYﬂrﬁ)%ﬁ'ﬁml fcRnaueostasisde.

nmal eat e, nmet nesulfonatﬁ f Ienesulfonate ni coti nate,
oxal at e, pannate Gangss. polyErhyiene B | sodium . gpionat e,
picrate, plvalaIezcarhnxymuﬂhydc&uanlﬁséﬁ,polyacrylates, waxes,

polyethylene-polyoxypropylene-block polymers,
polyethylene glycol and wool fat.

15 According to this invention, the pharmaceutical
compositions may be in the form of a sterile injectable
preparation, for example a sterile injectable agueous or
cleaginous suspension. This suspension may be formulated
according to techniques known in the art using suitable

20 dispersing or wetting agents and suspending agents. The
sterile injectable preparation may also be a sterile
injectable solution or suspension in a non-toxic
parenterally-acceptable diluent or solvent, for example
as a solution in 1,3~-butanediocl. Among the acceptable

25 vehicles and solvents that may be employed are water,
Ringer's solution and isotonic sodium chloride solution.
In addition, sterile, fixed oils are conventionally
employed as a solvent or suspending medium. For this
purpose, any bland fixed oil may be employed including

30 synthetic mono- or di-glycerides. Fatty acids, such as
oleic acid and its glyceride derivatives are useful in
the preparation of injectables, as do natural
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- 49 - tartrate, thiocyanate, tosylate and undecanoate. Base

salts include amonium salts, alkali metal salts, such as sodi um and
potassium salts, alkaline earth netal salts, such as cal ci um and
magnesium salts, - salts with organic 5 bases, such as dic¢ycl ohexyl am ne
sal ts, N net Wo91A3094 gl ucani ne, tris(hydroxymethyl) net m&éﬂhd
salts with am no acids such as arginine, lysine, and so forth.

Al so, the basic nitrogen-containing groups can be quat erni zed with
such agents as |ower al kyl halides, such 10 51 55 met hyl , ethyl, propyl,
and butyl chloride, brom des and i odi des; diaIkyI sul fates, such as

di net hyl, diethyl di.hut d_di | f at h halid
such s | ' GecprermapSitiiRinv bR Ly A i Flos T BkontheRt
and-i odi des, ar al kgdstieat icdds, espeblailbenaytheﬁmiﬂdiyoxgdthgéahgd brom des
and others. VAt er,QleQirs Solpile 84}1 solutugﬂép@:r Ss!rp%{?en%&%g%c{nﬁyagfs

e presen

thereby obt ai ned. npounds of t nventi on
may “be f or maniada mtl@ngh@hmae@lmml iRt ighslisparsany, bsuch

adm ni st er edsgor al g Mm@ ! gam@yafngﬁl:@;épn spray, 20 topically,
rectal ly, nasally, buccal vagi nal or via an i npl ant ed

reservoir. The tern1"parent§h§lPh&§mé§%ﬂtlcal ComRA; ti qnyfc lofdEBis
subcut aneous, | i Nt rigMRIRiSn Iniatyr 28UBEH) By, administdrdd Ghﬁraﬁ'ﬂycﬁhsally
intra-synovial, intraster nt r at intrahepatic
i ntral esi onal ancl§9ﬁqaﬁﬂ4;ﬁ Sesage f°r?n}%ﬁi#é}PQW B4k fotirdEadi FRes.
The phar naceut i calcapmyies,t itabd ettls, thqeeous suspensigrisorc goputsenany of
t he conpoun of the e e o) r harnac tic

?3 fﬁ ﬂﬂés%gle of tabl by f%é af)u E PngééﬁP ﬁﬁ?ly

accept abl e deri vatives thefor t'ogetner w
accept abl e 30 commagrly tIBIeel dpcintealacrose aandjsmtmea’camhl.ncl udes

accept abl e adj uva&b%ﬁ%ﬁ%g, Boghts SR A REAd S oreardtEFPLER! f150
carriers that nay be use /0
PCT/ US96/ 11570 typically added Fcr oral administration in a capsule
form, useful diluents include lactose and dried corn
15 starch. When aqueous suspensions are required for oral
use, the active ingredient is combined with emulsifying
and suspending agents. I1f desired, certain sweetening,
flavoring or colorirng agents may also be added.
Alternatively, the pharmaceutical compositions
20 cf this invention may be administered in the form of
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 wili
25 melt in the rectum to release the drug. Such materials
include cocoa butter, beeswax and polyethylene glycols.
The pharmaceutical compositions of this
invention may also be administered topically, especially
when the target of treatment includes areas or organs
30 readily accessible by topical application, including
diseases of the eye, the skin, or the lower intestinal



- 50 - pharmaceutical conpositions of this invention include,

but are not limted to, ion exchangers, alum na, alum num Sstearate,
| ecithin, serum proteins, such as human serum ~ albumn, buffer
substances such as phosphates, glycine, 5 sorbic acid, potassium
sorbate, partial glyceride m xtures of saturated vegetabl e fatt%
aci ds, wat er, WQI91/83094 or electrolytes, such as protam ne ;

di sodi um hydr ogen phosphate, potassi um hydrogen phosphate, sodi um
chloride, zinc salts, colloidal silica, nmagnesium 10 trisilicate,

pol yvi nyl pyrrolidone, cellul ose-based = st ances, pol yet hyl ene

gl ycol, sodium car boxynet hyl cel | ul ose, pol yacryl ates, waxes,

polyethylene-polyoxgggggyl - %ﬁ%gt?§5¥%frfbrm%§ﬁtid%§ %%%h%hgaﬁﬁglycol and

wool fat. 15 cco 'S THV i-on, eutica
conposi tions nay beprepated ffnmeatchaoft these argastablorgans. preparation,

for exanple a sterile inject u ; . I i sl.on.
Thi s suspensi on may be fornuﬁgkgﬁgﬂ gBHfé%%E%%ﬂrﬁfénfﬁ?géﬁﬁg%ugéégﬁgﬁ%g?n
the art using suitabractocan ki efdectad br acredtal ayppposisnnysicprwli tiipn

agents. The g PA&L 1 dbodd) @3 3R 8 BhOPAS AL | HenlPYeHmdakEoR, STETI 1 €

i nj ectabl e solution_or suspension in a_non-toxic
par ent er al | y- accept BepEca Y rdiRansderpprl cpRtchel RamMdise be useds a sol ution

in 1,3-butanediol. Anbng the RiCepRpabht @bplicaeitnd,eThan@hsehiestsiddmat
may be enpl oyed are water,, . Ripger's splution and i.,sotonic,  sodi um
chl ori de sol ution. c°mP°S%F+9£ﬁjPPWbEg g?ﬁ??féﬁeéiﬁﬂuf(ﬂql§aégﬁ ointment
conventional ly comtrgniroryl the actdieentmponants pangiengededi udi ssel vddiin
Tono- o i - dlycer i i Or fgnd BAraleRlh WA Wekobea, 0 0% 1
gl yceride derivati vadminisirasfign off the compreunstsmf ahisniovennjent abl es,
as_ ?83325‘{5?'70 incld&?%’xﬁm&%‘é not limited to, mineral oil, liquid
petrolatum, white petrolatum, propylene glycol,
polyoxyethylene, polyoxypropylene compound, emulsifying
15 wax and water. Alternatively, the pharmaceutical
compositions can be formulated in a suitable lotion or
cream containing the active components suspended or
dissolved in one or more pharmaceutically acceptable
carriers. Suitable carriers include, but are not lim:ce:z
20 to, mineral oil, sorbitan monostearate, polysorbate 6C,
cetyl esters wax, cetearyl alcoheol, 2-octyldodecanol,
benzyl alcohol and water.
For ophthalmic use, the pharmaceutical
compositions may be formulated as micronized suspensicn:
25 in isotonic, pH adjusted sterile saline, or, preferab.:.,
as solutions in isotonic, pH adjusted sterile saline,
either with our without a preservative such as
benzylalkonium chloride. Alternatively, for ophthalmic
uses, the pharmaceutical compositions may be formulated
30 in an ointment such as petrolatum.
The pharmaceutical compositions of this

invention may also be administered by nasal aerosol or



pharmaceutical l y-acceptable oils, such as olive oil or castor oil,

especially in their polyoxyethyl ated versions. These oil solutions or
suspensi ons nay al so contain a | ong-chai n al cohol diluent or

di spersant, such 5 as Ph, Helv or simlar alcohol.

The phar maceutyygdypsesyrosi tions of this I nvention may

adm nistered in any orally accept abl e dosage formincl udi ng, but not
limted to, capsul es, tablets, aqueous suspensions or solutions. 10
In the case of tablets for oral use, carriers gi<h are comonl y used
I nclude | actose and corn starch. "~ Lubricating agents, such as
magnesi um stearate, are al so typically added. For oral adm nistration
in a capsule Inhaiatizei Whrdughe the uaeluﬂealnmhutmze&ndadﬁkgdpoaﬂ&rlS

t h. W
Sctve i ngredi ont 1 SHEP HE W HRATEG) A0Rb BhnaPEr *" Tuch, comptRiriblS pre

| f desired, certai rpxapanechiaggording tp| fechhhgues wgilnknqynag@nthenaytabfo
be added. armace :&ﬁrln%'ﬂﬁﬁh.Xti&Heaﬂaaﬁﬁﬁ'ﬂtﬂg]ﬁaﬁm%s' tions

20 “of this |nve&%|on may be adm nistered in th
supposi tori esSf or rekuioRfmiin selineenengheyéngahentyl alcohgdr oxacsheny
m xing the agent Wiy ghrud t;ﬁ@s%ﬁmves, absbi'f:tiéﬁ'ﬂ%n?dt‘ér@ Y eMRanie! S

solid at roomtenperatur he rectal tenperature and

therefore will 25 b19ﬁ¥§1xqp%4%§yhefﬂHﬁgPGaFEPéﬁsea¥¢ﬁ9QMQR?er S@ayentional

materials i n%mi:ppméow dispkessngxagedt ool yet hyl ene glycols.
The pharmaceuti cal conpositi of th% £ I nvent i qg also be
adm ni stered topically, espe a&oun °© ﬁﬁEﬁVFhén?Eﬁ

i ncl udes ared® or ocqgunined) with ddeh byrameesmabéeza@stuqnpndduqqﬂa sahgae,

I ncl udi ng di s e e LRAs I . it estinal
VIO 97/ 03094 &Sfive Forl i€ vak§easkbRaiRg p%#f’uégg M:ﬁo‘?&ea@% ,
- 52 - traRnd the treftd qudgirc abdeopfubdninbstratd arsadillty should be

prepared for each Qindé%&d,e%&rve‘irgiﬂit a specific dosage em &3eatment

application for the | ower 1ntestinal tract can cted in a
rectal suppository regimentfoy any particular patient will depend upon a

15 variety of factors, including the activity of the
specific compound employed, the age, body weight, general
health, sex, diet, time of administration, rate of
excretion, drug combination, and the judgment of the
treating physician and the severity of the particular

20 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-
adninistered.

The dosage and dose rate of the compounds of

25 this invention effective to prevent, suppress or inhibit
cell adhesion 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,

30 and the judgment of the treating physician. Dosage
levels of between about 0.001 and about 100 mg/kg body
weight per day, preferably between about 0.1 and about



5 (see above) or in a suitable enema fornul ation.

Topi cal l y-transdermal patches may al so be used. For

topi cal applications, the pharnaceuti cal conpositions may be

formul ated in a suitable ointnent contai ning the active conponent
suspended or dissolved in 10 one or nore carriers. Carriers for topical
adm ni str at i w0 9M30®he conpounds of this invention i ROTOREGINIR ar e
not limted to, mneral oil, liquid petrolatum white petrol atum
propyl ene gl ycol, pol yoxyet hyl ene, pol yoxypropyl ene conpound,

emul sifying 15  wax and water. AlternatTvety; the pharnmaceuti cal
conpositions can be fornulated in a suitable I otion or cream

containing the ac nt s SH ende sol.ved i.n O
nore phar maceutic ;%éﬁhﬂék)ﬂflg per g??lgfsthefﬁégﬁﬂﬁ én85F9FEP£
i nclude, but are acmpbmmdt&xhihheful to, mineral oil, sorbitan nonostearate,

pol ysorbat e 60, cety, 4ﬁﬁﬁ¥é§h O#§Xa3§g5§g[§$b5ﬁfﬁ%ﬁ{ ‘compositiong

2-oct yl dodecanol ,
opht hal m ¢ use, tbenpaﬁmnm@eanaqmyound of thbspisventuimn mamy kdsbocompaise as

mi croni zed %uspenahogdaéf ct,nai et 2BhEctBH eﬁﬂ%xﬁgtgﬁtg g%kmﬁ?n

preferably, Ions 71 nisotonic, € sa
either with our wF@hEU@O%F?ﬁQ¥ﬂ§wv@FP@@hQGéhaésrs: antlﬁﬁﬁhﬂﬂtabﬁohmaﬁt

chloride. Alter”aEéI§|ytaﬁi!1é3¥§)habﬁkﬁlnflammat§¥¥ésttﬁhﬂﬂfﬁ%ﬁﬁﬁﬁﬁEécal
conpositions may be fornul at ed In an oi nfment such as etrolatum

The pharnaceutlcaFmEB%$EH§RFQﬁﬁ$QﬂS'tﬁP§lmetab°l+?ﬁ§wﬂ%ﬂﬂ¥QQﬁ?d&ﬂ§5°5§r

admi ni stered by naselp &6t Dl cHrand antldlaﬂﬁtﬁiéﬁxﬂﬁb%c1f1c compounds
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t hrough th use oF-ERIRRATE ST these claRaes may bel%ﬁ?&ﬁcé:redorfrﬁmnﬁ’%r%
dose inhaler. Sucbnosephsstednundamethe apppoppia el gunupwhem@zhgsteﬁhnlques

wel | -known in the"a t] d

prepared as %%%swe Eqall | %ﬁﬁf bﬁ%’r%& nzye%rqﬂ'll“%;'1 SFB%? ot her
sui tabl e preserva@&ﬂ@%d EEEQﬁqndnamppraﬁﬁt88§ (b9%hhartde disclosure of

bi oavai lability, {hyog Oférﬂ@'é%n Q%@o?bo?&@@& EPWVEALIANA .  also included

solub|I|2|n% or di spersing, agent
within this group are compounds such as theophylline,

sulfasalazine and aminosalicylates (antiinflammatories);
cyclosporin, FK-506, and rapamycin (immunosuppressants):
cvclophosphamide and mefhotrexate (antimetabolites}; and
irterferons (immunomodulators).

20 According to other embodiments, the invention
provides methods for preventing, inhibiting or
suppressing cell adhesion-associated inflammation and
cell adhesion-associated immune or autoimmune responses.
VZA4-associated cell adhesion plays a central role in a

25 variety of inflammation, immune and autoimmune diseases.
Thus, inhibition of cell adhesion by the compounds of
this invention may be utilized in methods of treating or
preventing inflammatory, immune and autoimmune diseases.
Preferably the diseases to be treated with the methods of

30 this invention are selected from asthma, arthritis,
psoriasis, transplantation rejection, multiple sclerosis,
diabetes and inflammatory bowel disease.



The anmount of active ingredient that may be 10 conbined with the carrier

materials to produce a single dosage formw ||l vary dependi ng upon

t he host treated, and the particular node of adm nistration. It

shoul d be under st ood, however, that a specific dosage and treat nent
regimen for any particular patient will depend upon a 15 vari ety of
factors, i nWQ#NI4 he activity of the speci fic compB&® ed,

t he age, body wei ght, general heal th, sex, .diet, time of

adm ni stration, rate of excretion, drug conbination, and the judgnent
of the treating physician and the seVeSr%it'y of the particular 20

di sease being treated. The am)unt of active ingredient may al so

depend upon the therapeutl actic ent, if a t h, whi ch
the ingredient is co- Sﬁﬁ1 Iﬁ?&%‘ﬁ%d‘.‘ay employ the Cbmp°"ma¥d%ga5}é1%nd
dose rate of the irommiods inf a2honothdurapy roe nim mmﬁhatltbuewiﬁhpmevent

Factors, such  anti-ineaaniftped OF N Alaleiod SRV RaBul 00 Spdh

pat’i ent, tdombjea@tioh therapies rmmludm@duatrurseretloneopathel ogy to
be treated the pha t OfQS| t he
j udgnent ofs t he treatt:cs'lnan 5 fél a&%)gé: dr! 93 &hﬁ?? %g % en about

0.001 and about 1%@@@19659‘9“‘1 at ‘?/kﬁg?ﬁmepéirml?a?r BF—eﬁéfﬁﬁ??nbet ween
about 0.1 and abquimes. W97/ 03094
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body wei ght per day of theIBcPFIer | HRpedihit 1nvent1°€‘oﬁ‘BBuhﬂ ‘a?’éeug“épcﬂ

Accordi ng to anotirlersitioedi, mehe f@lWirtg (Eﬁéample_s areoBeei ﬁbﬁﬂha CTH@saInd

of- this i ntlon al so _co an di.t.i onal ent sel ected from
the gr oupnlcon5| sﬁxﬁ’é‘>£> S are QB ?c%‘ﬁpe i o??,d 8&5585?‘8&8’?@5’ and are
antiasthmatics (madt to be conetruedaars |1 zertsing dimel iscbbanofit the es,
antirheumati cs, mventmmgogﬂg“ 5 sants, anti net abolites,

g

i mmunonodul at or s, anti ps ics and anti di abetics. Specific
conpounds 10 mﬁthin each of these classes may be sel ected from any of
those listed under the appropriate group headings in

EXAMPLES

GENERAL PROCEDURES FOR AMIDE BOND FORMATION IN SOLUTION:

15 PROCEDURE A: coupling with EDC/HOBt

A solution of carboxylic acid (1.2 eq.) in DMF
at 0°C was treated with HOBT (1.8 eq.) and EDC (1.4 eg...
The mixture was stirred at 0°C for 1 to 2 h and then the
free amine (1.0 eqg., neutralized with TEA or DIPEAR) was

20 added. After stirring at RT for more than 3 h, the

reaction mixture was diluted with ethyl acetate, washed
with water (1X), 5% agqueous citric acid (2X), sat. NaHCO.
(2X), and brine (1X), dried (Na,SO, or MgsSO,}), and

concentrated in vacuo.



"Conpr ehensi ve Medi ci nal Chem stry", Perganon Press, Oxf ord,

Engl and, pp. 970-986 (1990), the disclosure of which is herein

i ncorporated by reference. Al so included 15 within this group are
conmpounds such as theophylline, sul f asal azi ne and am nosal i cyl ates
(antiinflannatories;i_ cycl osporin, FK-506, and rapanygj S96/11570

(i mmunosuppre , cycl ophospham de and net hot r exa
(antinetabolites ; and i nterferons (i mmnonodul ators). 20
According to other enbodinents, the inventiop, _ provides nethods for
preventing, inhibiting or suppressing cell adhesi on-associ at ed

i nfl ammati on and cel |l adhesi on-associ ated i mmune or autoi nmune

responses. S EARACAAL Codfl in@iANOACRl dUted £0dF Afnr0 e TN a 25
i nfl ammat|on,

vari ety of I rmune and aut.oi nmune di seases. Thus,
i nhi bition of cel IDYSHREYFERCHYERLE FHHAFIES) of this invention may

be utili zgd i? met hods of taegbliened ofP free Bf)a%ﬁé?%inﬂ,i*ﬁd.@rﬁ?i&[)aﬁized

i mmune and aut oi nmyne di sease ) era i seases to be
treated with the r?@t'ﬁ’o% oPE3BIPEAR) i sC}{Zﬁiéﬁﬁso%r&Fgegewé FEFRRest hna,
arthritis, 5 Sterasrsacyl ansidat di iegn )r akeot PONor Y.L i plfrescl er osi s,
di abet es and inflas ir 2h QQV\QJI‘ gérseoavseer' 1 h, the rg\g §ZAr93xt(\)94t

PCT/ US96/ 11570  ° ’ eaggion mixture was
These net hods may warshledywiihb S¥dnpgueniss afitiriicsacid (2X) nvsatti aHAD.a(2X),
monot her apy or i n GTRALT Ok 18r Al (Na,so, 2! ighBl) AHRRY Yoot rated
i_mmunosuppr essi ve agent. Suc Conbrnation ef'dpi‘es include

admi ni stration of drh&acgo. agents in a single dosage formor in nultiple
dosage forms administered at the sane tinme or at different

times. In order that this invention may be nore fully
under st ood, 1@ he f GEMNERARQPRRERPVRE EQR URBA FORMATIONCEN SQLUTIONsxanpl es are

for the purpose ofpp GRE2E L ONeORthde A o Rirea withMPhodyart L YRf rued as
he y

limting the scope 0 invention in any way.
amine.

A solution of amine (1 eg.) and TEA (1 eq.)} in
CH,Cl., was treated with an isocyanate (1 eq.) and was
15 stirred at RT for over 0.5 h. After concentration in
vacuo, the product was either used as is or purified by
chromatography.

GENERAL PROCEDURES FOR DEPROTECTION IN SOLUTION:
PROCEDURE D : removal of BOC with TFA

20 A solution of tBuOC({OINH-R (where R is alkyX
optionally substituted with any number of suitable
functional groups) in CH,Cl. at 0 °C was treated with
trifluoroacetic acid. The reaction was allowed to warm
to RT and stirred for 1 to 2 h. After concentration in

25 vacuo the resulting amine/TFA salt was stored and
neutralized with TEA or DIPEA prior to use.

PROCEDURE F_: removal of BOC with HCl



EXAMPLES GENERAL PROCEDURES FOR AM DE BOND FORMATI ON I N SCLUTI ON:

15 PROCEDURE A: coupling wth EDC/ HOBt A sol ution of
carboxylic acid (1.2 eq.) in DW at O[err]C was treated wi th HOBT
(1.8 eq.) and EDC (1.4 eq... The m xture was stirred at O[err]C for
1to 2 h and then the free amne (1.0 eq., neutralized with TEA or
Dl PEA) was 2W09M03@dded. After stirring at RT for nore th s

reaction mxture was diluted with ethyl acetate, washed wi th water
(1X), 5% aqueous citric acid (2X), sat. NaHCO. (2X), and brine (1X),
dried (Na[err]SOerr] or MySO4), and - Sdoncentrated in vacuo.
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- 56 - PROCEDURE B . _cquplin i | vat gster (N

hydr oxysucci nate or chl or i%eiolu%mn ot léiu'ag(a?%s%l ﬁvﬁe&e ((?{ Jf(sr é"élké’r}l ne
(1-1.2 eq., neutraptiedally substitthatBEAwithDaRFARuwRbe XCHIC I iteedblter eat ed Wit h
activated 5 : | i:de oG ) .at n0o f .

stirring at RT fgrﬁﬁ%\glé?ﬂél ﬂé:%lt e réglctdfléﬁ%%engrg V\C/Eca:s"'%rs @ed%v?gsa%é&hvm‘l{qh 5%
aqueous citric aBcd grxgioxane. NIhEOregEkion was allewpdrimegrm)to ®&T ed

GENERAL PROCEDURERCR- DEEA: PBRVATINS NSt ot pnponcent e di i iy ppactt

formation of ure&h@i rasukbiymRiae/li§l salt wafi fored and neutralizedp

sol ution of am ngith €8a)oASIFE A rhio?dth LBe. CHerr]Cl[err] was
treated with an isocyanate (1 eq.) and was 15 stirred at RT for over
0.5 h. After concentration in vacuo, the product was either used as

is or purified bPROCEDURE chy diyalrogienition
A mixture of starting material and 10% Pd/C in
10 methanol, water, ethyl acetate, and/or DMF was vigorously
stirred under hydrogen (40 to 50 psi) for more than 2 h
at RT. The resulting mixture was filtered through a plug
of Celite and the filtrate concentrated in vacuo.

GENERAL PROCEDURES FOR AMIDE BOND FORMATION ON SOLID
15 SUPPORT:
PROCEDURE G: coupling with DCC/HOBt
A mixture of resin (see below for preparation
of resin MCBl), tBuOC(O)NH-2A,-CO.E (where AA is an amino
acid er functional equivalent) or R-COH (10 eq.), HOBt
20 {10 eg.:, DCC {10 eq) and N-methylmorpholine (3 eq) in
NMP was shaken for over 0.5 h at RT. The resin was then
washed with NMP (2X) and CH,Cl. (3X).

PROCEDURE H: displacement from resin with amine
A mixture of resin and amine (xs) in DMF was
25 shaken for 6 h at RT. The resin was then washed with
methancl (3X) and the combined solutions concentrated in

vacuo.



GENERAL PRCCEDURES FOR DEPROTECTI ON | N SOLUTI ON: PROCEDURE D :

renoval of BOC with TFA 20 A solution of tBuOC(O NH R (where
R is alkyl optionally substituted with any nunber of suitable
functional groups) in CHerr]O: at O [err]C was treated with
trifluoroacetic acid. The reaction was allowed to warm to RT and
stirred for 1 tWORTMIAfter concentration in 25 vacuo t he PCXESPYIFY

am ne/ TFA salt was stored and neutralized with TEA or DI PEA prior to
use. PROCEDURE E : renoval of BOC wi tsg HC1 WO 97/ 03094
PCT/ US96/ 11570 - 57 - ;

A solution of tBuOC(ONH R (where R is alkyl optionally substituted

with any nunber of Gﬂ# gl ‘E’RDCEI UR!F‘élM ingﬁ’ﬂo ) ~iaNa i )
[err]C was treated W D 1 Tn |ox§%@$ﬁe°#!e%§%‘%%§%ql owed
to warmto RT 5 PROOEDURE It edefovall b BOChwithf TEA/CHyGdgntration in
vacuo the resulting agi S ' r ralized

with TEA or DI PEA prior to ug‘eﬂﬂ‘ﬁge 0311 trﬁ%?%E%b&Egﬂ%aﬁgﬁggﬁl rllét"l'%sﬁ Shaken
A mixture of startifiay wwesr Pab hnat 1RDs PALE inesih was hhehmawashedvatidh

ethyl acetateg and/cq{CpIzVﬁz\ﬁﬁg !EGBEQ%?A&I%_ (1x), add thg@llzqug?.hydrogen (40

to 50 psi) for nore fhan 2 . The resulting m xture was
filtered through a plug of Celite and the filtrate concentrated in
vacuo. CEcRADURBOGE DURES 10 cAMeigeBEND FORMATI ON ON SCLI D 15
SUPPORT: PROCEDURE G

oupling with HOBt . A
m xture of resin (see bel ow Fg? %%5%%{%‘4( &foduct was treated with HF at
-10 to 0 °C for over 1.5 h in the presence of anisole or

thioanisole as scavenger. The HF was removed with a
10 stream of N, at 0 °C.

Example 1
SYNTHESIS OF COMMON INTERMEDIATES

A solution of 3-isoquinolinecarboxylic acid

15 (1.2 eg.) in DMF at 0 °C was treated with EDC (1.4 eq.).
The mixture was stirred at 0 °C for 1 to 2 h and then N-
hydroxysuccinimide (1.0 eq.) was added. After stirring
at RT for more than 3 h, the reaction mixture was poured
into 60: sat. NaHCO, and the product filtered: ‘H NMR

20 (CDCi:, 300 MHz, ppm) 9.35 (s, 1H), 8.67 (s, 1H), 8.09 (m,
1H;, 7.96 (m, 1H), 7.82 (m, 2H), 2.%4 (s, 4H).

A solution of 2-quinoline carboxylic acid (1.2
eg.) in DMF at 0 °C was treated with EDC (1.4 eg.). The
25 mixture was stirred at 0 °C for 1 to 2 h and then N-
hydroxysuccinimide (1.0 eq.) was added. After stirring
at RT for more than 3 h, the reaction mixture was poured
into 60% sat. NaHCQO, and the product filtered: 3H NMR
(CDCl,, 300 MHz, ppm) 8.35 (d, 1H), 8.27 (d, 1H), 8.19 (d,



of resin MCBl), tBuOC(O NH AA[err]-CJerr]H (where AAis an am no

acid or functional equivalent) or Rerr]-CJerr]H (10 eq.), HOBt 20 (10
eq.), DCC (10 eq) and N-nethyl norpholine (3 eq) in NVP was shaken
for over 0.5 h at RT. The resin was then washed with NMP (2X) and
CH err] Cl. (e PROCEDURE H:. di spl acenent from r gscygitsisisem ne

A mxture of 'resin and am ne (xs) in DVF was 25 shaken for 6 h at RT.
The resin was then washed with met hanol (3X) and the conbi ned

sol utions concentrated in vacuo. - 5g - WO 97/ 03094

PCT/ US96/ 11570 .- 58 - GENERAL
PROCEDURES FOR DEPROTECTI ON ON SOLI D SUPPORT: PROCEDURE |: renova
of BOC with TFAIHI er7]6& [&,r 1K), 7.80 (m, 1H), 7./687 i, une)of 2r.@ii nsand 50%
TFA/ CH2C12 was shaken for over 0.5 h at RT. The resin was then
washed with 5 CH err]Cl[err] (2X), isopropanol (1X), and

CHerr]Cllerr] (3X). PROCEDURE J: HF with scavengers
2Sy -.10 to O[err]C for over

: ' e HT'sof'e as scavenger. The HF
was renmoved with a 10 Istweelémsttﬁrmﬁdr c?ldt s@h[nmx} ®f methyl p-

Ex | 1 E D) Aﬂ;ﬁé |
3- ?rsrggﬁl noli necas oxé at eﬁ(% % BNGERED) ) in §H§§Fﬁﬂ{oun 0
3-i soqui nol i nec AW XIER (2 ind.,1538 9: 17822cpmel) Wit raatede Witd (51,

treated with EDC(éé :ﬂil..e&lf)l o M solut®8nNixt H6Eudes) Bvdr @dmt @peerr] C for
1 to 2 h and then % roxysuccei ni ) was added. After

stirring a‘Fﬁl‘P‘brm §tprre eaFeéictq cﬁ?%mak‘t 8Agikaenadut ed

. h. The reaction mixture was concentrated and 3:1
10 ether/pet ether (125mlL) was added. The mixture was
filtered and the filtrate concentrated to give KCl as a
- brown liquid. The crude -product. was purified by
distillation (116-120 °C/1.0mm) to afford pure KCl (8.5
g, 75%) as a colorless liquid: *H NMR (CDCl,, 300 MHz,
15 ppm) 7.20 (4, J = 8.4 Rz), 7.02 (d, J = 8.4 Hz), 3.69 (s,
3H}, 3.48 (s, 2H).

4-Phenviureidophenylacetic acid:
4-Phenylureidophenylacetic acid was prepared
using procedure C with 4-amino-phenylacetic acid and
20 phenyl isocyanate: 'H NMR (CD.SOCD., 300 MHz, ppm) 8.72-
8.64 (m, 2H), 7.44 (d, 2H), 7.36 (d, 2H), 7.28 (d, 2H),
7.16 td, 2H), 6.96 (t, 1H), 3.52 (s, 2H); m/z 272.

4-o-Tolylureidophenylacetic acig:
4-o0-Tolylureidophenylacetic acid was prepared
25 using procedure C with 4-amino-phenylacetic acid and o-
tolyl isocyanate: 'H NMR (CD,SOCD,, 300 MHz, ppm) 8.97
(s, 1H), 7.88 (s, 1H), 7.83 (d, 1H), 7.38 (d, 2H), 7.17-



into 60 sat. NaHCO, and the product filtered: [err]H NWVR 20

(cbc[err], 300 WMHz, ppm) 9.35 (s, 1H), 8.67 (s, 1H), 8.09 (m 1H),
7.96 (m 1H), 7.82 (m 2H), 2.94 (s, 4H). Succi ni m dyl

2- Qui nol i necar boxyl ate (On-OSu): A sol ution of
2-qui nol ine carboxyli.c acid (1.2 eq.) in DV at O [e&?%ﬁﬁﬁgﬁq*{eated-
with EDC (1. WOJ7W30%4he 25 m xture was stirred at 0 [er 02h
and then N hydr oxysuccinim de (1.0 eq.) was added. After stirring
at RT for nore than 3 h, the reaction m xturg was poured into 60%
sat. NaHCO err] and the product filtered:’[é§¥TH NVR (CDCl[err],
300 MHz, ppm) 8.35 (d, 1H), 8.27 (d, 1H), 8.19 (d, WO 97/ 03094
PCT/ US96/ 11570 :
57 (a1, 7.6 % Bt B n(Cad o YR fo T2 o s}

Met hyl  4-1 socyarmfaptw| acet ate (KCl): A well-stirred
cold solution of nethyl p- 5 am nophenyl acetate (9.8 g, 59.4 mmol) in

CH err]Cl[err] (200 18 g, 178.2 nmml) was treated
wi th COCl[err] = JQRODY Jophenyl s-a6adf over 1 h. The
reaction mxture was StlrrQd(QLFQuékéﬁﬁeﬁWn?ﬁkéﬂdd§M@hyiacet1c dcidWas

reaction m xture was congentrated anS éher/ et ether (125nl)

was added. °The PXERAEF ing proce ?f%r%d"”aﬁm FHAUPFP Pé%enﬁ Mkt ed

to give KC1 as a M NMR (hDgQCD;j 030 al.MHZe ppnude.poodsptw\a,sammfd,eci.buy

distillation (11 2 ] r ure_KC1.,(8,5 75

as a colorless I?Ia%’l g]'m[erd;]l(li kﬁgm%:&:o?g fge‘%o ﬁ?ﬁ%,’ 15§7 (%‘pngsl% (d

J = 8.4 Hz), 7.02RM, T.09-782% Hm),64B)59%6(29 (m, 1H),3B)483(43 ZK). 2H).

4- Phenylureidophenylacetic aci d:

4- Phenyl ur ei dophenyl acetic acid was prepared

4- am no- phenyl acet-ocaaiS-CX¥gacn ECLCQIPACENY .2
10 4-(2—Hydroxyphenylureido)phenylacetic acid was

.using procedure Cwith

prepared using procedure C with 2-hydroxyaniline and KC1:
'H NMR (CD,SOCD,, 300 MHz, ppm) 9.90 (s, 1H),9.25 (s, 1H),
8.12 (s,1H), 8.02 (bd, 1H), 7.37 (d, 2H), 7.13 (d, 2H),
6.70-6.97 (m, 3H), 3.48 (s, 2H).

15 _ st A fo caL . ;
Prepared in three steps as follows:

Procedure C with 2-amino-3-methylpyridine and
KC1l to give methyl 4-(2-{3-methylpyridyl-
ureido)phenylacetate.

20 A solution of methyl 4-(2-(3-
methylpyridylureido)phenylacetate (1 eq.) in methanol
was treated with 1 N NaOH (2 eqg.). The reaction was
stirred for 16 h, then acidified carefully with 1 N HCl
to pH 7 then with acetic acid to pH 3. The product was

25 filtered and washed with methanol then ether to give 4-
(2~ (3-methylpyridylureido)phenylacetic acid: !H NMR
(CD:SOCD;, 300 MHz, ppm) 11.97 (s, 1lH), 8.64 (brs, 1lH)},
8.31 (s, 1H), 7.6% (m, 1H), 7.62 (d, 8.4 Hz, 2H), 7.33



20 phenyl isocyanate: [err]H NVR (CD.SOCD., 300 MHz, ppn) 8.72-
8.64 (m 2H), 7.44 (d, 2H), 7.36 (d, 2H), 7.28 (d, 2H), 7.16 (d,
2H), 6.96 (t, 1H), 3.52 (s, 2H); mz 272.

4- o- Tol yl ur ei dophenyl acetic aci d:

4- o- TonIureldoghenﬁlacetlc acid was prepared 25 usi ng 2&? Cwth
4- am no- phen acid and o- tolyl isocyanate: |
(COerr]soCerr], 300 MHz, ppm 8.97 (s, 1H), 7.88 (s, 1H), 7.83
(d, 1H), 7.38 (d, 2H), 7.17- _\g? 97/ 03094

PCT/ US96/ 11570 - 60 - 7.09 (m
4H), 6.92 (t, 1H), 3.48 (s, ZFD 2.23 (s, 3H); m z 285.

4- (2- Fl uor ophenyl )ur ophen cetigga

4- (2- Fl uor ophenyl CiJurg og eng gcg?lgga@l&'d Wy %62 (s' ZH?aF ef- 3¢ ﬁg
procedure C with 3HKi &#d2odRPti ne and KCI: [err]H NNR

(CDerr] SOCDlerr], 30Q Weytpon)of fOrfs(3-1H), 8.51 (d 2.4 Hz, 1H),

8.14 (dd, 8.3 Hz, 1. (d, 8.5 Hz, 2H), 7. 07 7.25 (m
4H) | 6.99 (m ]}ﬁmeqyzggyggdy y;eido)phenylacetlc ac1d (1 eq.), N-

j Eg mgrOWpEemﬂy&x@xg@?abeﬂyhmetm .2Gq.) &hd EDC (1.2 eq. )dm DMF was
r oxyphen ei.do etigc acid wa ared using

procedure C V\nth%?‘#y igazﬁ‘ ﬁ‘g) ‘ﬁ’dtlkél& %\.fter[ @FF]QFFL%WR“ RT for

(CD[ err] SOCD er r Joved0Q 2Vrgz, then¥e&cOibr wyasl ouredsinso 668, sat. NaH@O,lZ

551 3 0 et il et O ) e, ST il

phenyl acetate: 12.04 AsepdHkd 8nB4 htne BllopB.33 flel| dWy:, 7.72 (m, 3H),

Procedure ygw th 0- t Vi an t Ve metbv|
TS R by P ST I R o, 2. SR,

— 1 J ] .4_ -
Prepared in three steps as follows:
Procedure C with 2-aminopyridine and KC1l to

15 give methyl 4-(2-pyridylureido)phenylacetate: *H NMR
(CDC1,, 300 MHz, ppm) 8.20 (s, 2H), 7.62-7.51 (m, 3H),
7.33 (d, 2H), 7.01 (d, 2H), 6.8%9-6.85 {(m, 1lH), 3.70 (s,
3H), 3.59 (s, 2H).

A solution of methyl 4-(2-

20 pyridylureido)phenylacetate (5.7 g, 20.0 mmol) in
methanol {20 mL) was treated with 1 N NaOH (40 mL). The
reaction was stirred for 16 h, then acidified carefully
with 1 N HC1l to pH 7 then with acetic acid to pH 3. The
product was filtered and washed with methanol then ether

25 to give 4-(2-pyridyl)ureidophenylacetic acid (4.7 g,
87%) as a white powder: 'H NMR (CD,SOCD,, 300 MHz, ppm)
10.62 (bs, 1lH), 9.53 {(bs, 1H), 8.39 (d, 1H), 7.82 (t,
1H), 7.63-7.55 (m, 1H), 7.33-7.27 (d, 2H), 7.14-7.08 (m,
1H), 3.62 (s, 3H).

30 A solution of 4-(2-pyridyl)ureidophenylacetic
acid (1 eq.), N-hydroxysuccinimide (1.2 egq.) and EDC (1.2



20 A solution of methyl 4-(2-(3-

met hyl pyri dyl ur ei do) phenyl acetate (1 eq.) in nethanol was treated
with 1 N NaOH (2 eq.). The reaction was stirred for 16 h, then
acidified carefully with 1 N HC to pH 7 then with acetic acid to pH
3. The product was 25 filtered and washed wi th nmet hanol_then ether to
give 4- wo¥h3§98- net hyl pyri dyl ur ei do) phenyl aceti c aci d:
(COerr]soCerr], '300 MHz, ppm 11.97 (s 1FD 8 64 (brs, 1H), 8.31

(s, 1H), 7.69 (m 1H), 7.62 (d, 8.4 Hz,
61 - (d, 8.4 Hz, 2H), 709(m fm)- 362 (s, 2H), 2.38 (s,
3H); mlz 286. A solution of 4-(2-(3-

(1.2 ety and" E0eIc A" SRcHes s gl Sastc® i 01 wibn, e LABRER L e

After stirring astB¥ring at RT faverwei2lR, hthéheea©a¢thanaspponedd|nto 60%

?Eci;}:)[ e?l?i_'gcqxf){ re]rr]mtgosoﬁ/l_gaﬂ helslrﬁq{(fajugﬁdfﬁlkié gitlec?iuc[ter J.h.@g%%@ 1y %
(s, 1H), 7.72 (miCBs§OCIEe 300 MHz pom) 2iQ). 087 (s0 %H}n aH? (45,191-1()s 823@
2.98 (3, 4hH, (m, 1B)387(86 &) 1111127385 m, 3H), 7NSUGEH D dyl 1ﬂ (2-

pyrldylureldo)phenylacetate I n three steps as

Procedure C with @ akBhopdridi e éﬁH'Kélgﬂo(EE 4H) ; ;d7e IHny

4-(2- pyrldylureldo)phenylacetate [err]H NVR (CbCi[err] , 300 MHz,
ppm) 8.20 (s, 2 1 3 .33. d 2 , 7.01 (d, 2H),
6.89-6.85 (m 1HS*S=%8 ' S A
sol ution of nethykepatéd 20 six qgapsﬁfkomeBdm?phemy+4&nﬂtﬂnheh&oicgac2& 0
mmol) in ?98* 20 nL) was treated with 1 N NaCH (40 nL). The
reaction was stlrre then acidified carefully with 1 N HC1
to pH 7 tHdh with acetic aklmﬂaﬁvqﬂ4Q§ 3-mpghoxy-4-nixahanzoigs acift er ed and

washed with nethgpobit§em €!HeimeAS and Ttﬁlehy@ chloride (2.3 mL, 31.5

4-(2- pyrldyl)ureldo henyl aceti c acid g
mmol) wés stirred at 80-90 for 1.5 h. The reaction

was concentrated and the residue diluted with ether. The

organic solution was washed with sat. aqg. NaBCO, (2 X),

15 H:0, then sat. ag. NaCl, dried (MgSO,) and concentrated tc
afford 3-methoxy-4-nitrobenzoyl chloride (1.92 g, 873%) as
a white solid: ‘H NMR (CDCl3, 300 MHz, ppm} 7.95-7.70 (m,
3H), 4.06 (s, 3H).

A cold (0 °C) solution of TMSCHN; (2 M in

20 hexane, 1.5 mL, 3.0 mmol) and triethylamine (420 yL, 3.0
mrcl) was treated with a solution of 3-methoxy-4-
nitrobenzoyl chloride (0.52 g, 2.4 mmol) in acetonitrile
{€.5 mL). The reaction was stirred at 0 °C for 24 h and
then concentrated. The residue was slurried with sat.

25 ag. NaHCO, and the mixture extracted with ether (3X). The
combined ether washes were washed with water, then sat.
ag. NaCl, dried (MgSO,) and concentrated to afford n-
diazo-3-methoxy—4Qnitroacetophenone (0.53 g, 100%) as a
yellow foam: 'H NMR (CDCl,, 300 MHz, ppm) 7.88 (d, 10 Hz,



87% as a white powder: [err]H NVR (CD[err] SCCD[ err], 300 WMHz, ppm

10.62 (bs, 1H), 9.53 (bs, 1H), 8.39 (d, 1H), 7.82 (t, 1H), 7.63-7.55
(m 1H), 7.33-7.27 (d, 2H), 7.14-7.08 (m 1H), 3.62 (s, 3H. 30

A sol ution of 4-(2-pyridyl)ureidophenyl acetic . acid (I eq.),

N-hydr oxysuGghhidese (1.2 eq.) and EDC (1.2 VO Secfasherdisro

PCT/ US96/ 11&8% ' - 62 - eq.) in
DMF was made basic (pH 10) with TEA. After _stirring at RT for over
12 h, the reaction was poured I nt o- Gg¥o-sat. NaHCO3 and the product
filtered: [err]H NWR (Cb3scCb3, 300 MHz, ppn) 10.08 (s, 1H), 9.57
(s, 1H), 8.39 5 (m 1H, 7.86 (m 1H, 7.62 (m 3H, 7.38 (d, 2H),
7.12 (m JI-H),, TA6L5 (65, 18BH), 72291(ds,10MHz, 143,36997 (s, 1H),

3- Met hoxy- 4- phen dﬁ{e(' do§§2nyl acetic acid: Prepared in six steps
from 3- met hoxy- e i'c acid as follows: 10 A

m xture of 3-net hoxy 4- ni & veddusingaseution of @Edaazg-%meznmi-;- and

thi onyl chloridg, (t%a%c@topﬁéngng r(]ge?]?rgole%f, vgagmghler rlﬁdtahuég °Eg§'5i C for

1.5 h. The reacti resi due dil ut

ether. The® vwagp iyastedswighi anfhdtered malutiion oft sidyernhemepate] (2

X), 15 H[e”dzosd N 1926 mﬂeuNﬁﬁltrpétma&mgq(qsrhmaaéoﬁ f§ntrated
to afford 3 oxy- -nltrobenzwiE chloride (1

a white solid: [‘é‘f"r’i NIVR pEberaresppxing IonfS migs. ?le?e?eﬁ.lzmg
4.06 (s, 3H). carbon was added An@OtHe (Kof &Hﬂt@kesq|llﬂ:'eQBd0fchIU§§H\E err]

(2 Min 20 hex andtrleth err]L, 3.0
mrcl ) was treat &f ej-:'n éf%&ﬁm i ghe ?}_Tg{%% d8r Fon entratﬁpt PBg %ESyI
chloride 10. 52 gesfidtiemiilhtied a&enoethyllmcetate &e5orbpnithsolatidn on

was stirred at f.or d nt e er evvas
slurried with sa a.% Q%Sh%% ul%ﬂ S%Caqer§§£§8ﬁdq?h ﬁ% rg%eg&r a&(i}&q
ether (3X). Theacid, Hz@onbhmﬁaﬁheﬂq waaiEds d.e;edw&témmam wat er, t hen

sat . aq. ddHdentdaited w%%:cané-s&wprﬁ-rn@t%x&%affOrd [err] -
di azo- 3- net hoxy-4-ni troacet ophenone (0. 100% as
nitrophenylacetate (8.82 g, 93%) as a brown oil: H NMR
15 {CDC1,, 300 MHz, ppm) 7.83 (d, 8.3 Hz, 1H), 7.03 (s, 1H),
6.93 {(d, 8.3 Hz, 1H), 3.97 (s, 3H), 3.58 (s, 2H), 1.45
(s, SH).

A mixture of t-butyl 3-methoxy-4-

nitrophenylacetate (0.144 g, 0.539 mmol) and 10% Pd on

20 carbon (0.155 g) in ethyl acetate (8 mL) and methanol (2
-mL) was stirred under H, (40-60 psi) for 2 h. The mixture
was filtered through Celite and the filtrate concentrated
to afford t-butyl 4-amino-3-methoxyphenylacetate (0.123
g, 96%) as a light yellow oil: 'H NMR (CDCl,, 300 MHz,

25  ppm) 6.70 (m, 3H), 4.04 (bs, 2H), 3.84 (s, 3H), 3.42 (s,
2H), 1.43 (s, 9H).

Procedure C with t-butyl 4-amino-3-
‘methoxyphenylacetate and phenyl isocyanate gave t-butyl
3-methoxy-4-phenylureidophenylacetate: 'H NMR (CDCl,, 300

30 MHz, ppm) 8.00 (d,11 Hz, 1H) 7.65-6.94 (m, 7H), 6.80 (d,
9.0 Hz, 1H), 6.74 (s, 1H), 3.68 (s, 3H), 3.45 (s, 2H),
1.44 (s, SH).



yeIIowfoam [err]H NWVR (CDCl[err], 300 MHz, ppm 7.88 (d, 10 Hz,
63 1H), 7.61 (s, 1H) 7.27 (d, 10 Hz, 1H), 5.97 (s, 1H),

402 (s 3H). A refluxing solution of

[err]-di azo- 3- nmet hoxy- 4- ni t roacet ophenone (7.95 g, 35.9 Mol ) in
t-BuOH (100 nL) 5 was treated with a filtered solution of silver
benzoat e WOPOZOPHM g, 10.9 Mol ) in triethylamne (15 nl)

over 1 h. After refluxing for 45 mn, decolorizing. carbon was added
and the hot m xture filtered through a ad of Celite. The filtrate
was concentrated and the 10 residue di ITut¥dwith et hyl acetate. The
organi ¢ sol ution was washed with 5% ag. NaHCO err] (2 X), HO 5%

udil o otndty NiGleuilided (WSO8 and

aq. citric aci d, I%qt
concentrated to afford‘z% trophenyl acetate (8.92
g, 93% as a brommmnqumné@hnmlaeetate(quaerq.] 0.306 mebl) pjm) 7.83

(0.5, e 11 Teffrdordidetyg acia fo56 dih oo’ dtheel) 08 3¢ iy, O

3.58 (s, 2H) 145 ture o
3- et hoxy- 4- Thﬂlﬁ?&qﬂmwééet:%@e%'@ritﬁﬂ @nd Weo resdtigeand 10% Pd on

20 carbog (0. 1@EE€%Fdfhﬂ@HhWﬁtﬁcﬁéﬁﬁﬁléﬁ%rﬁﬁléyﬂﬁéﬂﬁéﬂﬁnEheﬁ2ether to M)

was stirred under H2_ (40-60 psi m xture | tered

through Celite and®t¥¥Fd |qwlé’xé’oﬂc%?’?&‘&?l&phenytlécﬁﬁ-ﬁrﬂc%db(ﬁ 4490
4- am no- 3- met hoxyphengdsicadatae wh@té2B8oam: *H §MROGED,50CD, I3(gjltmyzgl lgstd ) 0i |

gerSL] l(-lsl\"vf~‘|?l—|§CDCI [gg'(%s Foq}i\{Hsz%g 13'439‘?)? %ﬁgé) ((Jﬂ SI‘F") Hzfl ?é) b.?F;?%cedure

Cwith t-butyl 4-afbhb-0Ge, SH), 6.8t kiowyp2iEhy|GCkr dide and BhenlH) j sbdfmnat e

dave DUVl ot LS @y urel dopneny acetater " [err[H MR

d, 9.0 Hz, 1H), 6.74 (s 1H), 3.68 (s, 3H), 3.45 (s, 2H)

1.44 (s, 9H). N= inimi - - i

A sclution of 3-methoxy-4-
phenylureidophenylacetic acid (1 eq.) in DMF at 0 °C was
treated with EDC (1.1 eqg.). The mixture was stirred at 0
15 °C for 1 to 2 h and then N-hydroxysuccinimide (1.1 eq.)

was added. After stirring at RT for more than 3 h, the
reaction mixture was poured into 60% sat. NaHCO, and the
N-succinimidyl 3-methoxy-4-phenylureidophenylacetate
filtered.

20 _ o o —3-0-
1vi i do) i dy] re:
Prepared in six steps from 2,6-dichloro-3-nitropyridine
as follows:
A slurry of 2,6-dichloro-3-nitropyridine ({92%,
25 9.9 g, 47 mmol) and K,CO, powder (6.5 g, 47 mmol) in
methanol (100 ml) was stirred for a week at RT. The
reaction was filtered and concentrated. The residue was
partitioned in ethyl acetate and 60% sat. aq. NaHCO;. The
organic solution was washed with 60% sat. ag. NaHCO, (2X),
30 H,0, then sat. ag. NaCl, dried (MgSO,) and concentrated to



WD 97/ 03094

PCT/ US96/ 11570

- 64 - A solution of t-butyl 3-nethoxy-4-

phenyl ur ei dophenyl acetate (0.108 g, 0.303 nmmol) in trifluoroacetic
acid (5.0 nL) was stirred for 30 mn. The reaction was concentrat ed
and the residue 5 coevaporated wth nmethyl ene chlori d%ﬁ%{wlg%n et her
to afWQIM3IMnet hoxy- 4- phenyl ur ei dophenyl acetic aci d*0. g,
99% as a white foam [err]H NMR (CD[err]SOCD[err_], 300 MHz, ppm

9.28 (s,1H), 8.18 (s, 1H), 8.02 (d, 7.5 Hz, 7. 58- 7.15 (m 5H),

6.91 (bm 2H),
N- Succi ni m dyl

eq.) was

6.77 (d, 7.5 Hz, 1H), 3851‘?’15 (s, 3H), 3.49 (s, 2H).
3- met hoxy- 4- phenyl ur ei. dophenyl acet at e:

solution of 3-net
DMF at O [err]C

stirred at 0 15 methduy3@itoopyridime h(8R ghdPOW hypdr exysghtiyébiae (1.1

i s AR A s

reaction mxt uresaéjmflaish&(:ure ﬁdﬂd&bn?ggé ﬁ?\-la'i—&i errﬁe glhz‘a ~8s h2P 1m),

N- succi ni m dyl
N-Succi ni ngdyl

y 849pHany 1Bt ei ket o Hize 15, 62821 {@r B9 20

G14,2118t,haxy5318; 3H), 4.0&! 4 ursi)do) pyrl dyl acet at e:
Prepared in six steps from2 6-di chl'oro-3-nitro yridin as follows:

A slurry of 2,6-dichloro- @-HPFFBE?r‘P’Eh%eCr(W% eth""@.’é‘ﬁ}tﬁ%’wwﬁnd
Klerr]CJ err] pcamrz-(c@uar@remeaﬁ@kg-3-rmtropynrmmarml.9( §004 Tigmaes,

stirred for a wee
concentr at ed. Thte

NaHCJ er r% (2X)

concentrated to

15

20

25

30

1h.

S dyethal malonatd SPLY i W muony b ER4%0EH 1938 5006

sat. aq. NaHCCS. 3.‘l1he;, 120 mmoigannc'rh‘.lbl (25O mawasasitdd redt &t 6RPO Sat . 24Q.

0 The FhEEELR whbTordne Afted e el 205 MBSEELIIdg AN

with trifluoroacetic acid (200 mL) for 2 h. The reaction

was concentrated and the product separated by flash
chromatography (silica gel, 95:5 hexane-ethyl acetate) to
afford methyl 6-(2-methoxy-3-nitrol)pyridylacetate (3.3 g,
62%) as a yellow oil: !H NMR (CDCl,, 300 MHz, ppm) 8.27
(d,
(s,

8.0 H:' lH)’ 7.04 [d' 8.0 HZ, IH), 4.09 (S, 3H), 3.85
2H), 3.75 (s, 3H).
A nmixture of methyl 6-(2-methoxy-3-

nitrolpyridylacetate (0.047 g, 0.21 mmol) and 10% Pd on
carbon (C.063 g) in ethyl acetate (2 mL) and ethanol (1
mL) was stirred under H. (40-50 psi) for 6 h. The mixture

was filtered through Celite and the filtrate concentrated

to afford methyl 6-(2-methoxy-3-amino)pyridylacetate
{0.041 g, 100%) as a light yellow oil: ‘H NMR (CDCl,, 300
MHz, ppm) 6.82 (d, 7.6 Hz, 1H), 6.65 (d, 7.6 Hz, 1H),
3.94 (s, 3H), 3.70 (s, 3H), 3.65 (s, 2H).

Procedure C with methyl 6~ (2-methoxy-3-

amino)pyridylacetate and o-tolyl isocyanate to give

methyl 6-(2-methoxy-3-o-tolylureido)pyridylacetate: ‘H
NMR (CDCl., 300 MHz, ppm) 8.33 (d, 7.9 Hz, 1H), 7.51 (d,
7.8 Hz, 1H), 7.41 (s, 1H), 7.17 (m, 2H), 7.08 (m, 2H),
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- 65 - af ford 2-chl oro-6- et hoxy-5-nitropyridi ne and 2-chl or o- 6-
met hoxy-3-nitropyridine (8.9 g, 100% as a light yellow solid:
[err]H NWMR (CDCl[err], 300 MHz, ppm 8.31 (d, 8.3 Hz, 1H), 8.28 (d,
8.9 Hz, 1H), 710(d 8.3 Hz, 1H), 6.82 (d, 8.9 5 Hz, 1 4.15 (s,
3H), 4.06 (s, WQ9IT0309% A mixture of %ms’m‘é’”
2- chl or 0- 6- net hoxy-5-ni tropyri di ne and

2-chl or o- 6- met hoxy-3-ni tropyridine (8.9 g, 47 gm)l t-butyl nethyl
mal onate (10 nL, 60 mmol), and NaH(95% 1g, 120 mml ) in THF
(250 nL) was stirred at RT for 24 10 . The reacti on was concentrat ed
and the residue treat MY t rif agi &, (200 ) f h.
The reaction e@v@g (céncent rat gcfi)afnc# pr’oékgf ge'g%lrgéj dﬂ:b 67ﬁ
chr omat ogr aphy (si |l isoa 2§l , 29305($ve>€ﬁﬁ&et hyI acetate) to afford

nmet hyl 6- ( 2- net hoxy- 3- mtro)gyééﬂ?\/}ligﬁ.pt@g ?ne(t%ﬁ @*—(é5me %p,%%_ 1S a yeI | ow

oil: TJerr]H NI\/R(CDCIB'err 300

Z %4X§Sr680? mthlmlngggleg)opmdyJ@@ate (Or 03, ?zm .08 78q)g, :3161)

0.21 mol) ar?(;mlog//oln\gg oget( 6ynéér t‘)"oans (‘-Tfe(?%fhg%kex k'% ac:{ é“q‘(’Z%

and et hanol (1 mm°lm_) Bhe zedchimn Mrstlil[’fe'led] f(moliii(}hpsi:)ltﬂmd Gu.rth The
m xture was g b' E?f@quﬂ %gua at ﬁéé{u‘deéﬁ@: fidyr.at %h%oggggéﬁét

to afford nethyl 6- hoxy- 3- am no) pyr acet , 100%

as a light yellow (§°I ‘—tPSPrY?—F Niren @xa: 1(5‘-r1-te}1 with QS aq. quoml% 87Thed,

7.6 Hz, 1H), 6.65 (Hodhck bﬁs f-ﬂ)tered and %a%ﬂeﬁswz.'gﬁ)liz(ﬁtﬂgn( 8thab) to 3. 65
(s, 2H) edure C with nethyl 6-(2-nethoxy-3-

ani no) pyri dyi%cet atd VEn§~ ézf%?vaf%&cf;&alérlﬂ*aegﬁvandylamw@ced
' 2- met hoxy- 3- o- t ol Wiouceiadg) paa%ﬂyésacaetmm:e [senhhk 3@1 NMR Nh’B.dxﬂD@dcﬁMfiz

300 MHz, ppm 8.33 . 1 (d,
1H), 7.17 (m 2H) p&xf 0§ ?Pr:_gﬁ_ﬁu_?ni, 1»8 (7 '60 (bd, IH), #228-17’_'(?0’ (m, 3H
4.0 (s, 3H), 3.69 (s, 2H), 2.30 (s, 3H); MS, m/z 316.
A solution of 6-(2-methoxy-3-o-

15 tolviureido)pyridylacetic acid (1.61 g, 5.10 mmol) in DMF
at C °C was treated with EDC (1.00 g, 5.2 mmol). The
mixzTure was stirred at 0 °C for 1 to 2 h and then N-
hydroxysuccinimide (0.60 g, 5.2 mmol) was added. After
stirring at RT for more than 3 h, the reaction mixture

20 was poured into 60% sat. NaHCO, and the N-succinimidyl é-

(2-methoxy-3-o-tolylureido)pyridylacetate filtered.

=~1L_:0OBn)v- a0
H-LD(OBn)V-NHCH, was prepared by sequentially
using procedure B with BOC-Val-0Su and methylamine,
25 ptocedure D, procedure B with- BOC-Asp (0OBn)-0Su, procedure
D, procedure B with. BOC-Leu-OSu, then procedure D.

-7 T - -
3.
H~LT {OBn) V-0OCH, was prepared by sequentially using

procedure B with BOC-Asp(OBn)-0Su and H-Val-OMe,
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- 66 - 6.77 (d, 7.9 Hz, 1H), 3.81 (s, 3H), 3.71 (s, 3H), 3.67

(s, 2H), 2.20 (s, 3H). A sol ution of methyl

6- ( 2- net hoxy- 3- o- tol yl urei do) pyri dyl acetate (0.023 g, 0.070 mmol)
in 5 "RyG FiARbes( 1- O ML) was treated with 2 MLiOH (90 [peirydsbsrra870l3
nmmol ). The reaction was stirred for 18 h, diluted with Herr]0 (5.0
m.) and washed with ether (2X). The aqueous . solution was then
acidified with 5% aqgq. citric acid. The . g7 -product was filtered and
washed with Herr]O then ether to 10: gi ve

6- (2- met hoxy- 3-o0-tol yl urei do) pyri dyl acetic acid (0.014 g, 649% as a
white solid: [ erddedivie OCDpeocédire 380witly , BOC-Leu-0Sppmthén58r8cddusen
3H), 7.60 (bd, IH), 7.28-7.00 (m, 3H), 4.01 (s, 3H), 3.69 (s, 2H),
2.30 (s, 3H); .- m z 316. A sol ution of 6-(2-nethoxy- 3-o-
15 tol yl urei do) pyri dyl acetic acid (1.61 g, 5.10 mol) in DW at
Clerr]Cwas tr 1y Ry .(1.00 g, 5.2 mmbl). The m xture was
stirred at 0 [err or 0 2 h and then N hydr oxysucci ni m de
(0.60 g, 5.2 nml) was addc8D(PBpiV-0Bn was qnepsired by Requentisldythan 3

h, the reagtion ygrid!igy g};ﬁ&ﬁfgﬁim%@@-ﬁﬁm@q%o)gﬁt angzﬁomtbbn,and the

N-succi ni m dyl 6- xy-3-0-tolylurei do)pyri acetate
filtered. prongﬂggf PEBﬁydqmg&E}f%ﬁb]3OC-Leu-o u, then procedure
H LD(OBn) V- NHCH[fes r] was prepared by sequentially usi ng procedure B
wi t h BOC-Val - OSu. and net hyl am ne, 25 procedure D, procedure B wth
BOC- Asp( OBn) - OSu, procedure D, procedure B with BOC-Leu-QOSu, then
procedure D. H-LD (OB VBCQBR} V- OCH3: _ H LD( OBn) V- OCH3 was pr epar ed
D opauentially using  u-1pREBRPHRLGER Wi 'briBrea bPLkaRete 211y
10 using procedure B with BOC-Val-0OSu and H-Pro-O0OBn,
procedure D, procedure B with BOC-Asp (OBn)-0Su, procedure
D, procedure B with BOC-Leu-0Su, then procedure D.
H-=LD(OBn)VP-OMe:
H-LD(OBn)VP-OMe was prepared by sequentially
15 using procedure A with BOC-Val-0H and H-~Pro-OMe,
procedure D, procedure B with BOC-Asp (OBn)-0Su, procedure
D, procedure B with BOC-Leu-0Su, then procedure D.
H-LDVP-QH:
H~LDVP-OH was prepared by sequentially using
20 procedure B with BOC-Val-OSu and H-Pro-OBn, procedure D,
procedure B with BOC-Asp(OBn)=-0Su, procedure D, procedure
B with BOC-Leu-OSu, procedure F, then procedure D.
H-MD(OBn) VP=-QBn:
H-MD{OBn) VP~OBn was prepared by sequentially
25 using procedure B with BOC-Val-Osu and H-Pro-OBn,

procedure D, procedure B with BOC-Asp (0Bn)-0Su, procedure
D, procedure B with BOC-Met-0Su, then procedure D.



- 67 - procedure D procedure B with BOC-Leu-QOSu, then procedure
D. H LD( OBn) V- ORn H LD( OBn) V- OBn was prepared by
sequentially 5 usi ng procedure B with BOC Asp(OBn)-OSu and H- Val -
procedure D, procedure B with BOC-Leu-OSu, then procedure D.

H LD f OBn) VP- OBn: H LI CBn) VP-0Bn was prepared b

sequenti al | y WO9IR30&i ng. procedure B with BOC-Val - OSu and I—l-l'ﬂ'ﬁ’-s?érl”"
procedure D, procedure B with BOC- Asp(OBn)-0OSu, procedure D,
procedure B with BOC Leu-COsu, then procedure D. H LD( OBn) VP- OVe:

H LD( OBn) VP- OV was prepared by sequentral'lfﬁ usi ng procedure A wth
BOC- val - OH and H- Pro- Owe, procedure D, procedure B wth

BOC- Asp( OBn) - %U,ﬁ%%# D, procedure B with BOC-Leu-QOSu, then
procedure D. H LDVP- OH was prepared by
sequential |y usi ng 20 pHoddd GBa ) BPviNihH wBSCPYabarsd byidsédgirntieRly

procedure D, c_ﬁ‘iﬁ@é"eﬁu@e""st nl%c?@-ﬁf%uog'ﬁd E’i"-@ﬁ'gd-uﬁﬁ D
pr ocedur e Leu- OS procedure , then rocedur €
H- MD( OBn) VP- OBn: Procedure D, procefpggy Rewtip népabaed mocedure

sequential | § 25 p, pigd@uPeOBeditn BotLéu-dy, VEHHeQSgréEQdE'rEVQ GBn,
procedure D, procedure B with BOC- Asp(OBn)-CSu, procedure

procedure B with BOC-Met-0OSu, then procedure D. VO 97/ 03094
PCT/ US96/ 11570 Resin (MBC1):

Modified resin MBC1 (0.437 mmol/g) was
synthesized according to the literature procedure (see:
Richter, L.S., et al., Ietrahedron Lett. 35, p. 5547

10 (19924)). MBCl was treated with 50 TFA/CHCl. and
triethylsilane for 2 h at RT then washed with CH.Cl. (2X},
isopropanol (1X), and CH.Cl. (3X) before use.

MBC2:
MBC2 was prepared by sequentially using
15 procedure G with BOC-Asp(OBn)-0H, proccedure I, procedure
G with BOC-Leu-OH, procedure I, then procedure G with 4-
phenylureidophenylacetic acid.

MBC3: .
MBC3 was prepared by sequentially using
20 procedure G with BOC-Val-0OH, procedure I, procedure G
with BOC-Asp(OBn)-0H, procedure I, procedure G with BOC-
Leu-OH, procedure I, then procedure G with 4-
phenylureidophenylacetic acid.

MBC4:

25 MBC4 was prepared by sequentially using
procedure G with BOC-Pro-OH, procedure I, procedure G
with BOC-Val-OH, procedure I, procedure G with BOC-
Asp (0OBn)~-0H, procedure I, procedure G with BOC-Leu~OH,



- 68 - H LD (OBn) VP-NH err]: H LD( OBn) VP- NH2
was prepared by sequentially usi ng procedure B with BOC-Val -OSu and
HPro--NH err], procedure D, procedure B with BOC Asp(OBn)- OSu,
procedure 5 D, procedure B with BOC-Leu-OSu, then procedure D.

Resin (MBCl): Modi fied resin MBC1 (0.437 mol / was

synt hesi zed a%08MM0%Mg to the literature procedure (see: PCT. &
L.S., et al., Tetrahedron Lett. 35, p. 5547 10 . (1994)). MBA was
treated with 50 TFA/CH d and triethylsilane for 2 h at RT then
washed with CHerr]Cllerr] (2X) i soprgpanol (1X), and CHerr]Cl[err]
(3X) before use. VBC2: MBC2 was prepared by
sequentially using 15 procedure G mn%h BOC- As (CBn) OH, procedure I,
procedur e REQFSINTSOE - e FREM, PHPERAWKR £ "fl t4en procedure G with 4-
pheny|UreidOphenybﬁéﬁymuréﬂad@henylacetlc acid. MBC3 was prepared by
sequentially using 20 procedure G with BOC-Val -OH, procedure I,
procedure G wi th BOC-Asp(0OBn)-0OH, procedure |, procedure G with BOC
Leu-OH, procedure |, then procedure G w ERafiple 2

phenylureidophenyé }ﬁiQQEd' ' MBCA: 25 MBCA was
prepared by sequentialTy using procedure G with BOC- Pro- OH,
procedure |9 proceenpaung 77 was pirehaBel-hpluging presedire R whthcedure G

with BOC PER{IGBY adpﬁﬁaeﬁuﬁﬁ(6Bnfviﬁﬁﬂ“HH%ﬂGﬁPJdeagg Feu- OH,

Purification by HPLC gave the title compound: m/z 451.

Example 3
Compound 64: .
10 Compound €4 was prepared by using procedure A with
hydrocinnamic acid and H-LD{OBn)V-0Bn then procedure F.
Purification by HPLC gave the title compound: m/z 478.

Example 4§
Compound 1iS55:
15 Compound .25 was prepared by using procedure B with
chloro 4-phenylbutyrate and H-LD(OBn)V-OBn then procedure
F. Purification by HPLC gave the title compound: m/z

492,

Example S
20 Compound 157:
Compound -37 was prepared by using procedure B with BOC-
Asp (0OBn)-08u and. isobutylamine, procedure D, procedure B
with BOC-Leu-0Su, procedure D, procedure B with iQn-0OSu,
then procedure F. Purification by HPLC gave the title

25 compound: m/z 457.
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- 69 - procedure |, then procedure Gwth 4-

phenyl ur ei dophenyl aceti c aci d. Exanpl e 2
Compound 77: 5 Compound 77 was prepared by using procedure A wth
picolinic acid and H LD(OBn)V-OBn then procedure F. - Purifjication by
HPLC gave t heWO¥¥8®¥onpound: nf z 451. rossehisr
Exampl e 3 Conpound 64: 10 Conpound 64 was prepared by using
procedure A with hydroci nnam ¢ acid_agd H LD(OBn)V-0Bn t hen
procedure F. Purification by HPLC gave the title conmpound: m z 478.
Exanpl e 4 Compound 155: 15 Compound 155 was prepared by using
procedure B with chloro 4- phenylbéb%&ﬁiﬁ%%pd H LD( OBn) V- OBn t hen
procedure F. Purlflcatlon by HPLC gave the title conpound: mz
492, Compound 164 Exanple 5 20 Conpound 157:
Conpound 157 was Rfduph Xaus e ot hpBSKs -
Asp(OBn) - OSu and Fgobuf§?aglge ég%ﬁ?%dure S?'Efg%gdﬁre gure B w1th|$n

BOC- Leu- OSu, pr oc & @18, HﬁPBé%@r‘é‘%‘%th pRnREEtedure t. Pushfpeatiemre
F. Purificatson by yHRIpE O gueet te ttitie Hompoundenpappdsigm z 457.

W7/ 03094
Example 7

Compound 174:
_Compound 174 was prepared by using procedure B with BOC-
Asp(Oan—OSu and valinol, procedure D, procedure B with

10 BOC-l.eu~-0Su, procedure D, procedure B with Qn-0Su, then
procedure F. Purification by HPLC.gave the title
compound: m/z 487.

Example 8
Cermpcund 177:

15 Cormpound 177 was prepared by using procedure B with BCOZ-
Asr:03n)-C0Su and H-Thr-OCH., procedure D, procedure B w:th
BCCT-leu-0Su, procedure D, procedure B with 4-
methcxybenzenesulfonyl chloride, then procedure F.
Puriiication by HPLC gave the title compound: m/z 53:Z.

20 Exampie 2
Cormprcund 180:
Compound 180 was prepared by using procedure B with BC
Vail-CSu and methylamine, procedure D, procedure B with
BOC-2sp (0OBn)-0Su, procedure D, procedure B with BOC-N-
25 Mel.e:-0Su, procedure D, procedure B with phenylacetyl
chlcride, then procedure F. Purification by HPLC gave
the title compound: m/z 491.



- 70 - Exanpl e 6 Compound 164:

Conmpound 164 was prepared by using procedure B with n- CSu and
H LD( OBn) V- NHCH3 t hen procedure F. Purification 5 by HPLC gave the
title conpound: mz 514. Exanpl e 7
Compound 174: mpound 174 was prepared by using procegsfgsednidzs h
BOC- Asp n)-0Su and valinol, procedure D, procedure Bwth 10
BOC- Leu- OSu, procedure D, procedure B with n-OSu,. then pr ocedur e
Purification by HPTC gave the title cogpound: nfz 487.

Exampl e 8 Conpound 177: 15 Conpound 177 was prepared by using
procedure B with BOC Asp: OBr)-0sSu and H Thr-QOCH., procedure D
procedure B with BOC- Leu- OSu, procEgampl®. 1®rocedure B with 4-
nethoxybenzenesulfon§I q%hﬁ | de, then procedure F. Purfication by
HPLG gave the tit CRMEBIRAUHE?: mz 532. 20

Exanpl e 9 Caoppomid 1888 was prepareduby uidfgvpsopedyce Bl voythiBOOx

d Bwth Val.- .and ¥ , b
procedurs w1 Uaihoy, go AfTAGR! TEBARTS, BHASAIHE iy
BOC-N- 25 5 Mel eBOCEBsp (PBme@in.c pXoqedured iy ePBOGLARr @R iyl tie BQT-Leu-
chiori de, then preggdupeofoadiy id) GdaAYL BPLErAYReny sl tdifyl 1! ©

conmpound: mz 491
PCT/ US96/ 11570 chloride, then procedure F. Purifigation by HPLC gave

the title compound: m/z 499.

Example 11
10 Compound 345:
Compound 345 was prepared by using procedure A with 4-o-
tolylureidophenylacetic acid and H-LD(OBn}V-0OBn then
procedure F. Purification by HPLC gave the title
compound: m/z 606.

15 Example 12
Compound 206:
Compound 206 was prepared by using procedure A with 4-o-
tolylureidophenylacetic acid and H-LD{OBn)VP-OBn then
procedure F. Purification by HPLC gave the title

20 compound: m/z 708.

Example 13
Compound 144: |
Compoound 144 was prepared by using procedure A with 4-
{2~-hydroxyphenylureido) phenylacetic acid and H-LD(OBn)VP-
25 OBn then procedure F. Purification by HPLC gave the
title compound: m/z 711, 24.6 min (gradient 8).



Compound 189: Compound 189 was prepared by using procedure B with

BOC- Val - OSu and net hyl am ne, procedure D, procedure Bwith 5

BOC- Asp(OBn) - OSu, procedure D, procedure B with BOC-Leu- OSu,
procedure D, procedure B with phenyl sul f onyl chl oride, then procedure
F. Purification by HPLC gave the title conmpound: m z 499.

Exanpl e 1 1 v 9mese8onpound 345: Conmpound 345 was pr e BEEAEYRISYs| ng
procedure A with 4-o- t ol yl ur ei dophenyl acet.ic acid and H—LEKCBn)V—CBn
t hen procedure F. Purification by HPLC gave the title conpound:
mz 606. 15 Exthpl e 12 Conpound 206:

Conmpound 206 was prepared by using procedure A with 4-o0-

t ol yl ur ei dophenyl acetic acid and H LD CEng VPJ- %g t hen procedure F.
Purification by HPLC gave the title 20 nd: mz 709.

Exanple 13 Compousd Urib :144: Conpoound 144 was prepared by using
procedure A with_4- 2-.hydroxyph | ur ei do nyl ace cid and

Fi L OBn) V- 25 Compoype 145, Wity BEGRARER Y Ui pRURRtB e h G B 6 T
title conpound: prréuymﬁgldo&he&y&ane(:gcadt'edztam; H-LD(OBn)VP—OBW:tEéh& 03094

PCT/ US96/ 1:570 &2

?u £ P
Exanpl e 14ik pr%oedure cf 14 ri 1cat1%0 b% HJ..C Aﬁ?vwaé:hp?repar ed by using
procedure A m‘thcqmpound m/z 695, 26.8 mln (gradient 8).

Example 15
Compound 146:
Compound 146 was prepared by using procedure A with 4-(2-
10 hydroxyphenylureido)phenylacetic acid and H-MD{(OBn)V>-0Bn
.then procedure F. Purification by HPLC gave the title
compound: m/z 729, 22.4 min (gradient 8).

Example 16
Compound 1:
15 Compound 1 was prepared by using procedure A with 3-
methoxy-4-phenylureidophenylacetic acid and H-LD(OBniVP-

OBn then procedure ¥. Purification by HPFLC gave the
title compound: m/z 725, 28.5 min !gradient 8).

Example 17
20 Compound 2:
Compound 2 was prepared by using procedure A with 3-
methoxy-4~phenylureidophenylacetic acid and H-MD{OBn)VP-
OBn then procedure F. Purification by HPLC gave the
title compound: m/z 743, 27.0 min (gradient 8).



phenyl ur ei dophenyl acetic acid and H LD(OBn) VP-OBn then 5 procedure F
Purification by HPLC gave the title conpound: nfz 695, 26.8 mn
(gradi ent 8). Exanpl e 15 Conmpound
146: Compound 146 was prepared by using procedure Awith 4-(2- 10
hydr oxyphenyl ur ei do) phenyl aceti c acid and H MD( OBn) VP- OBn t he
procedure F. WOEMIPL£at i on by HPLC gave the title coﬂﬁﬂﬂﬁﬁgg 729
22.4 mn (gradient 8). Exanpl e 16
Compound 1: 15 Compound 1 was prepared bﬁéu3|ng procedure A with 3-

met hoxy- 4- phenyl ur ei dophenyl acetic acid and FLD( OBn) VP- OBn t hen
procedure F. Purification by HPLC gave the title conpound: mz 725,

28.5 min (gradient 8). Exanpl e 17 20
Conmpound 2: Compound 2 was prepar&ﬁaﬂﬁlﬁ§+%g procedure A with 3-
met Roxy- 4- phenyl uCeompoph@n3dacetic aci d and H MD( OBn) VP- OBn t hen

e o i nPgrgragfs langiy W GraRE By ysing BB, TF

PCT/'US96/ 11570 tolylureldophenylacetlc acid and H-MD§Bn)VP-OBn then
Exanple 18 g EQBEFEQ‘HPQ Blo: Plurlflcat%ﬂpBVnﬁPﬁé%X\@é ﬂ{ée%.rﬁ‘ie by using

procedure A with |_ur ei dophenyl acetic aci d
H MD( OBn) VP- OBn t Rempoynd: rﬂ"o’c @fr-e F. Purification by HPLC gave the

title conmpound: mz 727.

Example 19
Compound 346:
. Compound 346 was prepared by using procedure B with N-
10 Hydroxysuccinimidyl 4-(2-(3-methylpyridyl-
ureido)phenylacetate and H-LDVP-0QH, Purification by HPLC
gave Compound 346: m/z 710.

Example 20
Compound 316:
15 Compound 316 was prepared by using procedure B with N~
hydroxysuccinyimidyl 4- (2-pyridylureido)phenylacetate ang
H-LDVP-OH. Purification by HPLC gave the title compoung:

n/z 696,

Example 21
20 Compound &:
Compound = was prepared by using prccedure B with N-
hydroxysuccinimidyl 6- (2-methoxy-3-o-~
tolylureido)pyvridylacetate and H-LDVP-OH. Purification
by HPLC gave the title compound: m/z 740, 30.7 min
25 {gradient 8).



Exanpl e 19 Conmpound 346: Conmpound 346 was prepared by using
procedure B wth N 10 Hydr oxysucci ni mdyl 4- (2- (3-nethyl pyridyl-

ur ei do) phenyl acetate and HLDVP-OH . Purification by HPLC gave
Conpound 346: nfz 710. Exanpl e 20
Compound 3-6: 15 . Compound 316 was prepared by using procedure B with N
hydr oxysucci WO 4- ( 2- pyri dyl ur ei do) phenyl acet ate and PCT/USIGIINPy\ /b o,
Purification by HPLC gave the title conpound: ) mz 696.

Exanpl e 21 20 Conmpound 4: Conpou g 4 was prepared by using
procedure B with N hydr oxysucci ni mi 6- ( 2- net hoxy- 3- o-

tol yl urei do) pyri dyl acetate and H LDVP-OH. Purification by HPLC gave

the title compound: mz 740, 30.7 mn Zixamglégégdient 8). WO
97/ 03094 / US96/ 11570
- 74 - Compound 147: Exanpl e 22 Conpound 147:

Conmpound 147 was d t : _
éﬂm&ﬁﬁhﬁ by Héé #‘ﬁf?&ﬁp ih Brdkedure B with N

hydr oxysucci ni m -net oxy- 4- élacetate
H- LD( OBn) VP- NH2 thi(@ﬁ%yéléﬁab?-ém-l‘-dyl emh@asﬁrrénp gnylureideghenacetate

title conposind: rgng ﬁziv(aﬁnYVﬁlﬁﬁz then pf@ééﬂhﬁi“FED .Purification by

Exanpl e 23 ound ound S pLep red by u3|ng
procedure A wntr13f Tgave B+§4?n?ﬁ IR:\ ét|£?a0|%g ﬂ
H LD( OBn) VP- NH t t‘(@tadlent 8).

Exanple 23
Compound 148:

10 Compound 148 was prepared by using procedure A with 4-c-
tolylureidophenylacetic acid and H-LD(OBn)VP-NH then
procedure F. Purification by HPLC gave the title
compound: m/z 708, 26.0 min (gradient B).

Exampie 24
15 Compound 317:
Compcund 317 was prepared by using procedure B with N-
hydroxyvsuccinimidyl 6-(2-methoxy-3-c¢-
tolyiureido)pyridylacetate and H-LD(OBn)VP-NH then
procedure F. Purification by HPLC gave the title
20 compound: m/z 739, 28.0 min :gradient §6).

Compound 336:

Compound 336 was prepared by using procedure A with 4- (2~

fluorophenyl)ureidophenylacetic acid and H-LD (0OBn)VP-0OBn
25 then procedure F. Purification by HPLC gave the title

compound: m/z 713.



procedure F. Purification by HPLC gave the title conpound: mz 708,

26.0 mn (gradient 8). Exanpl e 24 15
Conmpound 317: Conmpound 317 was prepared by u5|ng procedure B with N
hydr oxysucci ni mi dyl 6-(2- et hoxy- 3- o- tol yl urei do) pyri dyl acetate and
H- LD( OBn) VRyblaredaséen procedure F. Purification by Hi=froSstreshe
title 20 conpound: mz 739, 28.0 mn gradient 8).

Exampl e 25 Conpound 336: Conpound 336 was prepared by using
procedure A with 4-(2- fl uor ophenyl ¢ ei dophenyl acetic acid and

H LD( OBn) VP- OBn 25 then procedure F. Purification by HPLC gave the
title conpound: nfz 713. WO 97/ 03094

PCT/ US96/ 11570 Example 26 - 75 -

Exanple 26 %%ugc‘l 32: Compound 32 was prepared by using
procedure B W|th OSu and H-LD(OBn) VP-OBn then procedure F.

Purification 5Complg>;an|dPBZ yasepreépaned by ommmJMocednreSBSwz.t}Mldn-m n
(grad|ent 8) - - und
34 oun(‘:l1 gﬁld 5 LD(OB%%%%I Byn uf’stller?g ppr oce ure B W ?ﬁlﬁ)cgem)&
phenyl acet§| chIth m&caﬁévﬁ-t- CBht - ampaush prdeeddBe 24.7 min
Purification by (dpladigategyhe title conmpound: 'z 561, 23.7 mn
(gradi ent 8).

Example 27
Compound 34:
Compound 34 was prepared by using rrocedure B with
10 phenylacetyl chloride and H-LD(OBn:VP-0OBn then procedure
F. Purification by HPLC gave the title compound: m/z
561, 23.7 min (gradient 8). '

Example 28
Compound 39:

15 Compound 39 was prepared by using procedure A with 3-{-4-
hydroxyphenyl)propionic acid and H~LD(OBn)VP-OMe then
procedure F, Purification by HPLC gave Compound 39: m/z
591, 21.5 min (gradient 8}.

Example 29
20 Compound 42:

Crude compound 42 was prepared by sequentially using
procedure A with BOC-Val-0OH and H-homoPro-OBn, procedure
D, procedure B with BOC-Asp(0Bn)-0Su, procedure D,
procedure B with BOC-Leu-OSu, procedure D, procedure B

25 with phenyl acetyl chloride then procedure F.
Purification by HPLC gave the title compound: m/z 575,
26.4 nin (gradient 8}.



Compound 39: 15 Compound 39 was prepared by using procedure A wth

3-(-4- hydr oxyphenyl ) propi oni ¢ acid and H LD{OBn) VP- Ove t hen
procedure F. Purification by HPLC gave Conpound 39: mz 591, 21.5 mn
(gradient 8). Exanpl e 29 20 Compound
42: Crude conpound 42 was prepared by sequentially ”Si{,‘&

procedure A WWO9M3P®4Val - OH and H honoPr o- OBn, procedure @"BWQedure
B with BOC- Asp(OBn)-C0OSu, procedure D, procedure B with BOC-Leu- Csu,
procedure D, procedure B 25 wi t h phenyl acetyl chl oride then procedure
F. Purification by HPLC gave the titl®e &)rrpound mz 575, 26. 4
mn (gradient 8). WO 97/ 03094

PCT/ US96/ 11570

76 -
Exanpl e 30 Compound 52: Corm%}%s pr epar ed by

sequenti al |y usi ngCompmuturse : A wit h BOC- nor Val - OH and net hyl am ne,

procedure D, 5 é@%? r
pr ocedur e COﬁEcﬂﬁiéfcjgzﬁuﬁs&Eg proce eng?’t)ég'el u(ragggavf fﬁcau{%
t hen procedure F. @uwith mq-mrUyIHPE@gévleetmelatmmee procedugenPound: m z

518, 30.2 m g (gralgh%@d@e B with BOC-Asp (OBn)-0Su, procedure Exaﬁl%@e&;rem
Conmpound 46: Conpound 46 was prepared by sequentj al é us

procedur e LB\ BROE e @ﬁuanar%?%%%rﬁvn@rm&u eWDthpQ’i*)'C%?}hr e

g o\g }\FNEEC Asqr;( OBnﬁhQStprdUga@ﬁ@um DPu?iﬁS@dﬁicgm Ay HthLc gave the title
- eu- pr ocedur e rogedure t
hydr oxypheny! ) pr opFERRUREE; ¢ mpﬁe%§groc§@ﬁ¥n adle“ﬁuﬁﬂflcatlon by HPLC

gave the title conpound: niz 521, 18.7 mn (gradi ent 8).
' Example 31

10 Compound 46:
Compound 46 was prepared by sequentially using procedure
A with BOC-Val-OH and methylamine, procedure D, procedure
B with BOC-Asp(OBn)-0Su, procedure D, procedure A with
BOC-N-MelLeu-0OH, procedure D, procedure A with 3-(4-

15 hydroxyphenyl)propionic acid then procedure F.
Purification by HPLC gave the title compound: m/z 521,
18.7 min (gradient 8).

Example 32
Compound 61:

20 Compound 61 was prepared by sequentially using procedure
B with BOC-Thr-OSu and morpholine, procedure D, procedure
B with BOC-Asp (0OBn)-0Su, procedure D, procedure B with
BOC~Leu~0Su, procedure D, procedure B with Qn-0Su then
procedure F. Purification by HPLC gave the title

25 compound: m/z 572, 24.0 min (gradient 8).



Exanpl e 32 Compound 61: 20 Compound 61 was prepared by

sequentially using procedure B with BOC-Thr-0OSu and nor phol i ne,
procedure D, procedure B with BOC- Asp(OBn)-0OSu, procedure D
procedure B with BOC- Leu- OSu, procedure D, procedure B with Qn-QOSu
t hen procedure F. Purification by HPLC gave the ti-tle 25

conpound: m W@PMIMHA 0 nmin (gradient 8). Woo7/ PEFGP96/11570
PCT/ US96/ 11570 . =TT

Exanpl e 33 Conpound 213: Conpoupnd 213 was prepared by using
procedure H with MBC2 and benzyanine‘tﬂ%ﬁ'procedure J: mz 588.
Exanpl e 34 Conmpound 214: Conmpound 214 was prepared by using

procedure H with MBC2 and nor phol i ocedure J: m z 568.
Exanmpl e 35 10 Conpound 215: Cbﬁgﬁéﬁggf@% was prepared by using
procedure H wi th MBG@pound 213nd i sopropyl am ne then procedure J: m z 540.
Exanpl e 36 415 n ared . [Wals
procedure H with l\/g%gﬁgm 7 arvéjsgfgle ﬁg%glr)g% ﬁgﬁt}? n pre(%%%urﬁgg{#%rr}@bg%.

Exanpl e 37 epdpbemiyamine then procedure J: m/z 588.

5 Example 34
Compound 214:
Compound 214 was prepared by using procedure H with MBC2
and morpholine then procedure J: m/z 568.

Example 35
10 Compound 21%:
Compound 215 was prepared by using procedure H with MBCZ
and isopropylamine then procedure J: m/z 540.

Example 36

Compound 21¢:

15 Compound Z.¢ was prepared by using procedure H with MBC2
and cyclohexviamine then procedure J: m/z 580.

Example 37
Compound 217%:

Compound 2.~ was prepared by using procedure H with MBIZ
20 and isobutylamine then procedure C: m/z 554.

Example 38
Compound 218:
Compound 218 was prepared by using procedure H with MBCZ
and piperdine then procedure J: m/z 566.



Compound 217 was prepared by using procedure Hw th MBC2 20 and
i sobutyl am ne then procedure J: nlz 554.

Exanpl e 38 Conmpound 218: Conmpound 218 was prepared by using
procedure H with MBC2 and pi perdine then procedure J: mz 566.
W97/ 03094 -~ PCT/ US96/ 11570

- 78 - WO 97/030% Exanpl e 39 POHPSMALS 1 5
Compound 318 was prepared by using procedure H wi.th MBC3 and

nor phol i ne then procedure J: mz 667. 5

Exanpl e 40 Conpound 319: Cbﬁb&@nd 319 was prepared by using
procedure H w th MBC3 and i sopropyl am ne then procedure J: nlz 640.
Exanpl e 41 10 Conmpound 320: 0 @ﬂ3§20 was prepared by using
procedure H with MBC3 and cycl oh Tme-then procedure J: niz 679.
Exanpl e 42 Capmpuwndl821: 15 Conpound 321 was prepared by using

procedure Hwth &%&Q 1 D %nﬁég.
Exanpl e 43 nﬁ%ﬁ%31§2§?g BFQ&X*%%H%&J%QS§2§E§3§83%§pérghg%y usl ng
procedure H with aBtorpholine then procedure J: m/z 667.
5 Example 40
Compound 319:

Compound 319 was prepared by using procedure H with MBC3
and isopropylamine then procedure J: m/z 640.

Exampie 41
10 Compound 320:
Compound 320 was prepared by using procedure H with MBC3
and cyclohexylamine then procedure J: m/z 679.

Examplie 42
Compound 321:
15 Compound 321 was prepared by using procedure B with MBC3

and benzyiamine then procedure J: m/z 687.

Examp.e 43
Compcund 322:
Corpcund 322 was prepared by using procedure H with MBC3
20 and g-peridine then procedure J: m/z 665.

Exampie 44
Compound 323:
Comround 323 was prepared by using procedure H with MBC3
and isobutylamine then procedure J: m/z 653.



20 and piperidine then procedure J: mz 665.

Exanpl e 44 Conmpound 323: Conmpound 323 was prepared by using
procedure H with MBC3 and i sobutyl am ne then procedure J: mz 653.
WO 97/ 03094 PCT/ US96/ 11570

- 79 - WO 97/03094 Exanmpl e 45 CRIRNNITN
Conmpound 324 was prepared by using procedure Hwth MBCA and

cycl ohexyl am ne then procedure J: mz 777. 5 .

Exanpl e 46 Conmpound 325: Conpoyind. 325 was prepared by using
procedure H with MBC4 and pi perdine then procedure J: mz 763.
Exanpl e 47 10 Conmpound 326: Conmpound 326 was prepared by using
procedure H with MBC4 and benzylaﬂgﬂﬁnlﬁgg%procedure J: mz 785.
Exanpl e 48 Conpound 327: 15 Conpoun 7 was prepared by using
procedure H with §peReund 324:5,q j sopropyl anine then procedure J: mz 736.
Exanpl e 49 CémpRpMd B2A2%as preparCdNpouising SorsredurPar ed thy MBgiang

progedure H with §§§7E§¥iohexyﬁ2%ih%°QHEX'%@LQS&&PSQJPr%%%P%H%.J: 'z 750.

5 Example 46
Compound 325:
Compound 325 was prepared by using procedure H with MBC4
and piperdine then procedure J: m/z 763. '

Example 47
10 Compound 326: -
Compound 326 was prepared by using procedure H with MBC4
and benzylamine then procedure J: m/z 785.

_ Example 48
Compound 327:

15 Compound 327 was prepared by using procedure H with MBC4
and isopropylamine then procedure J: m/z 736.

Example 49
Compound 328:

Compound 328 was prepared by using procedure H with MBC4
20 and isobutylamine then procedure J: m/z 750.

Example 50
Compound 363

A. A mixture of o—tolylureidophenylacétic acid (3.53 g,
12.4 mmol), H-Leu-OtBueHCl (2.78 g, 12.4 mmol), TBTU

25 (3.98 g, 12.4 mmol), and iPr,NEt (4.32 mL, 24.8 mmmol) in
DMF (25 mL) was stirred overnight at RT. The product was



Compound 363 A. A mxture of o-tolylureidophenylacetic acid (3.53 g,

12.4 mmol ), H Leu-OQBu*HC1 (2.78 g, 12.4 mol), TBTU 25 (3.98 g, 12.4
mmo1l), and i Pr2Net (4.32 nm, 24.8 mmol) in . DWF (25 nL) was stirred
overni ght at RT. The product was WO 97/ 03094

PCT/ US96/ 11570 9703004 ' - 80.- PCT/US6/11570
precipitated by addition of Herr]0 (10 nL). The solids were

collected by filtration on a mediumfrit, washing with 2:1
DMF/Herr]0 (35 nL), Herr]O (25 nL), and Etggrr]O (2 x 25 ni), and
dried on the filter (4.18 g, 74%. Al of this 5 product was suspended
in CHerr]Cl[err] (16 nL) and treated with TFA (16 nL) and stirred

at RT 2 hr. The r %EEiiﬂt%ﬁd by addOEERE Ai@d(1® rL)SY T TheWBbtidyasere

evaporated fromCH err] Cllerr] .. (2 x 20 m.). he residque was
triturated with ECP&LE Eﬁélbﬁnfjltratléﬁaﬂp RTmF3%u§ %%?tﬂTﬂ?é$ﬂqu§1ﬁBre

col l ected by filtpati mrlﬁ%o (350MmIA , THeD uBS mIh, washEsm Wzt kk Bs[aLy)] O (50

nl), and dried . filter, (3:40 9. 93%: FAR) 398, .
50 A mxture of Dend(drsed gr 40 Filhsr d4d1ACRY 76bhas ALL OF this o )

in EtOAc (6 5311) waselhctrwedsasusferdtednin CH,Cl, (16t ml) handgenemiel with

o B i (8 faglol) B edliron, LAY UL (R e

nmmol ), and N e 2 0 nmol) Wef € a
stirring overni ghepnchatratedi bo avesyrun which wesreveperated frogoCHeSl:and

t he cake washed wbh,fsgs t %H 3 ; Lt
with Herr]O (2x\),\n,&55}o (é:lst@}'f 2??%42%( , SeE(%g trlﬁgﬁ%%%r@}%alx 2 i
(1x), and dried (P§SBFer £¥.2 hrgshThe solidsowgra €At bREESYADHLIGKatiep

i, fy 100%D Y seabi, 5, ueoh 9 QY BB | g b Dot o
MeOH CHC [grr])pR[‘gFr%égFiﬁ; (R0 9/ Q‘%ﬁA@ 3787 &99] 1 R (opCi[err] .
300 MHz, ppm 7.75-7.72 (m 2H), 25 7.59-7.56 (m 2H), 7.40-7.34 ( m
2H) . 1307725 (M ) nuxrure of Bt OP%de ), b miod? Snd hdeh (o2hs 5 84
g, 1.0 mmol) in EtOAc (6 mL) was stirred at RT 20 min
until homogeneous. Fmoc~-Asp~-OtBu (0.411 g, 1.0 mmol),
15 piperonylamine {0.12 mL, 1.0 mmol), and N-
methylmorpholine (0.22 mL, 2.0 mmol) were added. After
stirring overnight, the reaction was filtered to remove
solids and the cake washed with fresh EtOAc (10 mL}. The
filtrate was washed with H,0 (2x), 5% citric acid (1x), 5-
20 NaHCO, (1x), and brine (1x), and dried {(MgSO,). Flash
column chromatography on SiO; eluting with 100% CHCl. to
2% MeOH/CHC1, provided 0.54 g (100%) of pure product as a
solid: mp = 128-130°C; TLC(2% MeOH/CHCl,) R.=0.10; MS
(FAB) 545; 'H NMR (CDCl,, 300 MHz, ppm) 7.75-7.72 (m, 2H;,
25 7.59~7.56 (m, 2H), 7.40-7.34 ( m, 2H), 7.30-7.25 (m, 2H},
6.71-6.66 ( m, 3H), 6.13-6.10 (m, 2H), 5.84 (s, 2H), 4.46
{m, 1H), 4.38-4.16 (m, 5H}, 2.86 (dd, 1H, J=4.7, 15.6
Hz), 2.72 (dd, 1H, J0=4.16, 15.6 Hz), 1.45 (s, SH).

C. The product from Example 50B (0.25 g, 0.46 mmol),
30 piperidine (0.45 mL, 4.6 mmol), and CH,Cl, (0.45 mL) were

and brine ..



(m 1H), 4.38-4.16 (m 5H), 2.86 (dd, 1H J=4.7, 15.6 Hz), 2.72 (dd,

1H, J=4.16, 15.6 Hz), 1.45 (s, 9H). C. The product from Exanpl e
50B (0.25 g, 0.46 nmol), 30 - pi peridine (0.45 nL, 4.6 mml), and

CH err]Cl[err] (0.45 nL) were WO 97/ 03094

PCT/ US96/ 1157 - 81 - rusoenss ' ' ed
at RT for mereactlon was evapor at ed to a solll’%rresi gﬁ’a.

Fl ash col urm chromat ography on SiJerr] using a MeOH Et CAc gr adi ent
provi ded product (0.138 g, 93% as ac@ocrless oil: M5 (FAB) 323;
TLC(10% 5 MeOH Et OAc) Rlerr] = 0.15; [err]H NVR (CDCl[err], 300 MHz,
ppm) 7.63 (br s, 1H), 6.75-6.68 (m 3H), 5.90 (s, 2H), 4.34 (dd, 1H,

J=5.7, 14.7 Hz), 452:8.1(166 at T J=for, 9(14n.i7n.|'|2)'13he'3 reactddn was evapbrated. 4,
9.3 Hz), 2.62 (dd,

vy T 0,29 S o e, Bplidypegidudt S den orumn, chBRer ok aBRY ERASEY 500
(2.55 g, 7.91 nmol )useinﬁ a MeOH/EsChe ngmesdt érst spﬂdv:.@kd&:rgdu&t?(bomb)gwere

fl d i 8 2 hr. Th
:gacg?gn \INQS cool e%gl\lﬁg g g&%egf%S%t&gi @%r&f@o%&tﬁ %LE%Oé re;i dueewas
diluted with 3% Naﬂwk!mpﬂahdRﬁQ-rlaﬁGt &d NMR h(QBCl,, 3500632( Ppm) The3 (br
conbi ned organic e, 3§ Weﬁg_gvaé@eﬁn 3H), gmgd'u( QﬁHCquE?_E] (aax 11-1,

Herr]0 (1x), and brine (Ix), and dr da
- product was di ssol VE&P-i’n Eﬂfgrﬁfb(iﬁﬁa nidd, 1H, 'péésédHFhvoégﬁa(ddr

short pad of Si(erd, ga3ullng, i) JEti $621(@d, 1H, J&0l.kowed, byHEBOAQ aghe
slightly inpure product t hus t.ai ned s further Eurlfle 9&)

trituration with jcds 1E, J=§I'§' Ejt? r}}@'(sb' )(sanaﬁéol eé?e(ﬂsby
filtration to give a white solid (0.904 g, 34%: np=121-123C, TLC

0 _ )
bpm 6. 75-6.45  B- e BepaGEEiEeom Exagbie s 14585 b men) g
25 4.23 (B of ABchermodetis7salkl, (4.65 q.AEBq,'ICQI:ﬂ;anfrlmeQel-lz)efluxed in
259 (00 40 31, 3o yaied) Mg 42 Uik Miaoliihety for g3, 81: BRI
Jerr]-Herr] N err]lfﬁaéﬂrtrl}an 't’héo??Ole@: w1 KT and @wpormtedago dryness. The
residue was diluted with 5% NaHCO, and extracted with
15 EtOAc (3x). The combined organic extracts were washed
with 5% NaHCO, (1x), H,0 {(1x), and brine (1x), and dried
{(MgS0O,) . The crude product was dissolved in Et,0 (250 mL)
and passed through a short pad of 5i0,, eluting with Et,0
followed by EtOAc. The slightly impure product thus
20 obtained was further purified by trituration with ice
cold Et,0 (30 mL) and collected by filtration to give a
white solid ({0.904 g, 34%): mp=121-123°C; TLC (10%
MeOH/CHC1;) R.=0.59; 'H NMR (CDCl,, 300 MH2, ppm} 6.75-6.66
(m, 3H), 5.%2 (s, 2H), 4.66 (A of AB, 1H, J=14.7 Hz),
25 4.23 (B of a8, 1H, J=14.7 Hz), 4.15 (ABgq, 2H, J=11.9 Hz),
3.68 (dd, dd, 1H, J=5.2, 10.9 Hz), 2.72 (dd, 1H, UJ=5.2,
17.3 Hz), 2.41 (dd, 1H, J=10.9, 17.3 Hz), 1.45 (s, SH):
C,H,N for C.-H;,N,0;, theory-- C:61.07, H:6.63, N:8.38,
found-- C:60.80, H:6.59, N:8.22.



found-- C:60.80, H:6.59, N 8.22. WD 97/ 03004

PCT/ US96/ 11570 - 82 - E. The
product from Exanple 50D (0.50 g, 1.5 nmol), the product from

Exanpl e 50A (0.596 g, 1.5 mmol ), and EDC (0.314 g, 1.64 mol) were
stirred in %’9@&) at RT for 48 hr. The reacti onpiasrshgitsRd | nto
Et CAc (60 niT, washed with Herr]0 (8 x 6 nL), brine (Ix), and dried
(MgSg err]). Fl ash col um chromat ography on SiJerr] eluting with
100% CHCl[err] to 30% Et OAc/ CHCL1[ exrgz pr ovi ded product (0.94 g, 88%
as a pale yellowoil: M5 (FAB) 714; TLC (10% MeOH CHCl[err])

Rl err]=0.40; [err]H NVR (CDCl[err], 300 MHz, ppm consistent with 10
structure and i nBicathe epmfdutitafremcBrample 50D (0.50Fg, TheSpmmdif; €them

o e enc:  Brogagt “Frof Exknhl son, (0. 856 (4o dclmhoh { anfiepfl KT 1"

A AR ;g 34 %?;;;;‘“;;;%@"8 E&%ﬁ%@ﬁ”g“gﬁﬁﬁfﬁé on
L CedB b t3baFen : :

TEWRIRIIS A CAC ok gl et

consistent wth %&égﬁteéﬁg@ggﬁ.ﬁ%eamghgaf on 810, e%@fﬁﬁr&%r 20

exanpl e 51 ner - as descrlbed

in Exanpl e 50B, ﬁﬁﬁéz to 30% EF@%C@W(BIW‘&G Frodugfoll9 - 34sgr B8RS t h

Hdy- OBg* bl e ( ﬁ%vgmao fisTyphl) 7Eh ASFLE QoA MEBEYEREDGY aphy 25
on SiJerr], using an QAc/ hexane gradl ent provided product (9

g, 88% as a waxRrebi4ts: RENRASPDPGI50: 369 M2 0mpm) consiggeptcMitherr])

Rierr]=0.1%; strucE@fé]%J\"ﬁc(z@@lb‘ér Bl‘ d§99té@ome@@ﬁ 7.73 (d, 2H,
J=7.5 Hz), 7.59 6 (m 9H), 6.44 (br s,

1H),
F. The product from Example S50E (0.94 g, 1.32 mmol) was

stirred in TFA (10 mL) at RT for 3 hr. The reaction was
concentrated to dryness and the residue evaporated from
CH.Cl. (3 x 10 mL). The crude product was triturated with

15 Et,0 at RT, collected by filtration and dried on the
filter {0.733g, 84%): MS (FAB) 658 {M+H), 680 (M+Na); TLC
(5% HOAc/EtOAc) R,~0.15; 'H NMR (d%-DMSO, 300 MHz, ppm)
consistent with structure and indicative of

diasterecmers.

20 Example 31
Compound 364: '
A. In the same manner as described in Example 50B, Fmoc-
Asp-OtBu (8.23 g, 20.0 mmol) was reacted with H-Gly-
OBn+*HC1 (4.03 g, 20.0 mmol). Flash column chromatography
25 on SiC., using an EtOAc/hexane gradient provided product
{9.8 g, 88%) as a waxy solid: MS (FAB) 559; TLC (10%
MeOH/CHCl;) R=0.71;
H NMR (CDCl,;, 300 MHz, ppm) 7.73 (d, 2H, J=7.5 Hz), 7.59
(d, 28, J=7.4 Hz), 7.40-7.26 (m, SH), 6.44 (br s, 1lH),



W97/ 03094 PCT/ US96/ 11570

- 83 - 6.09 (d, 1H, J=8.3 Hz), 5.13 (s, 2H), 4.52-4.49 (m 1H),
4.41-4.29 (m 2H), 4.21 (t, 1H, J=7.1 Hz), 4.04 (d, 2H, J=5.2 Hz),
2.95 (dd, 1H, J=4.6, 15.7 Hz), 2.79 (dd, 1H, J=4.3, 15.7 Hz), 1.46
(s, 9H). SWK%dpe product of Exanple 51A (9.8 g, 17.54 wesbsesiisyo
deprotected in the nmanner described in Exanple 50C. Filtration
through a pad of SiJerr] with 100% Et OAc fol | owed . by 5%

MeOH CHCL1[ err] provided product (4.24 g, 72% ggs-an oil: M5 ( FAB)
337; TLC (3% MeOH Et QAc) R =0.15; [err]H NWR (CDCl[err], 10 300 MHz,
ppm) 8.00 (t, 1H, J=5.4 Hz:, 7.30-7.21 (m 5H), 5.07 (s, 2H), 3.9B

(AB of ABX, 2H, J=5.09 18,11Hy)J=8.3Mz), 5. 13(c(é, zm) J4352-4 UQ fir) ,11).,60

(dd, 1H, J=3.4, 5. 8 5.4, Hz
H). 1.36 (s, 4. Eg 8.2 (u, ZaQ° 4 (p HeLo BH% A0d @ zzﬁ'fg,
12.60 mmol ) was  J=5. 2c§iclbz%d95 n(clche M‘hnlﬂa“!-éeséﬁkbeuzm TxB9plad 5AH,

Fl ash col ung= hgor@gogr 1 n QAc/ CHC [err] gradient
provi ded product gg g syr up (1 ﬁﬁﬁé 54 g(ga ﬁ) ‘M5 (FAB) 349; TLC

(1:1 EtOAc/CHCl[err]) R err]=0.53; [err]H NIVR(CDCl[err] 300 MHz, ppm 20

7.35-7.25 5 H 3.95
(22 (12'15 JH)17B5 iﬂxe(ﬁroaﬁ&% &f%“&ahﬁ»l@c 5AR (§ B (87 175540 547 oﬁ) g@s( da.

1H, J=5.1, 17.2 H%epsosgctad in “Che maﬂl?erdefc;Elbﬁql ME’famB @.35({% 9H ) .
D. The product of FxaopheibA GXiovdh & phddM3b) with 200% EtopePlFed 1wkl

Lhe product of Exaupl &x*ReoH7LaR, | Beonseien pPORSECLE 2L oLXIUE 42080 3"

product as a MSb{FAB] e33pal BLG el 300 MOMBtOAC2 1R 0. 484 *HMMR FAEDCT/28;

TLC (1:1 CHQlgrerr] 55b Qafiy, Rbghf 1688, [ 9,] H-MVR £EPCIE 561y, 3PO0Mgy)RPm
5.07 (s, 2H), 3.98 (AB of ABX, 2H, J=5.4, 18.1 Hz), 3.60
(dd, 1H, J=3.4, 9.2 Hz), 2.60 (dd, 1H, J=3.4, 5.4 Hz2),
2.38 {dd, 1H, J=9.2, 15.4 Hz), 1.79 (br s, 2H), 1.36 (s,
SH) .

15 C. The product of Example 51B {4.24 g, 12.60 mmol) was
cyclized in the manner described in Example 50D. Flash
column chromatography using an EtOAc/CHCl, gradient
provided product as a syrup (1.4 g, 32.}): MS (FAB) 349;
TLC (1:1 EtOAc/CHCl,) R/~0.53; ‘H NMR (CDCl,, 300 MHz, ppm}

20 7.35-7.25 (m, 5H), 5.11 (s, 2H), 4.21 (A of AB, 1H,
J=17.5 Hz), 3.95 (B of AB, 1lH, J=17.5 Hz)}, 3.71 (dd, 1H,
J=5.1, 11.2 Hz), 2.68 (dd, 1H, J=5.1, 17.2 Hz), 2.36 (dd,
1H, J=11.2, 17.2 Hz), 1.43 (s, SH).

D. The product of Example 51C (1.40 g, 4.02 mmol) was

25 coupled with the product of Example 50A using the
procedure of Example 50E. Flash column chromatography
using a CHCl;/EtOAc gradient provided product as a
brittle, pale yellow foam (2.21 g, 76%): MS (FAB) 728;
TLC (1:1 CHCl,/EtOAc) R,=0.28; 'H NMR (CDCl,, 300 MHz, ppm)
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- 84 - consistent wth structure and indicative of

di ast.er eaners. E. The product of Exanple 51D (0.15 g, 0.21 nmol)
was deprotected and purified as described in- Exanple '50F 5 The
product was obtained as an off-white solid (0.127 g, . 909 VS ( FAB)
672 (M+H), CWO9MEIN): TLC (9:1:0.1 CHCl[err]/ MeOH 1-"6"54
[err]H NVR (d[err]-DVvsO, 300 MHz, ppm consistent with structure and
i ndi cative of di ast ereoners. 10 ’

Exanpl e 52 Conpound 365 A. Th&4product from Exanpl e 51E
(0.100 g, 0.15 mol;, 4- nmet hoxybenzyl am ne (20 [err]L, 0.15 nmol),
and TBTU (0.0482 , w 0. n. NVP were treated with iPr
NEt 15 (78 [éf‘?ﬂstls,teg?:45’ljﬁ'ﬁofrg?"‘)%ﬁee?“& E‘Pﬂgﬁg%%r ght at RT, the
reaction was di | gRGreddembre@Ac (10 nL), washed with H O (5 x 2
m), 5 citric acid (2 x 2 nL), 5% NaHCO, (2 x 2 .m) and brine (1 x
2 mL) and dried (MgSO4). Filtration t hrough a short pad of SiQ

eluting with 2[ ers.] ™eOPBrouicRlof Exdnpleo\sad hp.45 YpO{ZHGmel)pwals ded

product as a foa .08 v/ - M5 (FAB). 792; TIC (91 Cl / MeOH)
Rlerr]=0.41; [er ﬁqqrﬁﬁﬁcfé%dm; ‘%‘bﬁ'% aﬁpﬁ\gsgﬁ%‘l??at %‘ﬁtéﬁﬁe 501
structure d&@d i ndheaproduct dasstieradorsl ;s an off-whBte fsclispbeftsil@? af, t he

product of Exanpl ZAylgO. g s t.ype E101
NE/ W 10% Pd/ C (0. 93)1:%3 (9%) 6722|\}E»b§), JS Wﬁg{\ﬂa) n‘glf‘og ngt Zod’lunder 25
psi H2 for 18 CHClJMeOH'/HthI'HaBthQHSWas‘H |Nl'iFer(dd-DMﬁQ)ug¥r00CMH2t,eppm)nS| ng

with MeCH The fild ats WasS¥APHEAIED I M/ 1838 callife of

diastereomers.

10 Example 52
Compound 365
A. The product from Example 51E (0.100 g, 0.15 mmol;, 4-
methoxybenzylamine (20 xL, 0.15 mmol), and TBTU (0.0482
g, 0.25 mmol) in NMP (0.3 mlL) were treated with iPr NEt

15 (78 ul, 0.45 mmol). After stirring overnight at RT, the
reaction was diluted with EtOAc (10 ml!, washed with HC
(5 x 2 mL), 5% citric acid (2 x 2 mL}, 5: NaHCO. (2 x 2
mL) and brine (1 x 2 mL) and dried (MgS0O;}. Filtration
through a short pad of S$i0., eluting with 2. MeQH/CHCi

20 followed by 4: MeOH/CHCl,, provided product as a foan
(0.087 g, 73.): MS (FAB) 792; TLC ({9:% CHCl./MeOH)
R~=0.41; ‘H NMR (CDCl., 300 MHz, ppr: consistent with
structure and indicative of diastereomers.

B. A suspension of the product of Example 522 (0.087 g,
25 0.11 mmol) and Degussa type E101 NE/W 10% Pd/C (0.017 g}
in MeOH (10 mlL) was hydrogenated under 25 psi H, for 18
hr. The reaction was filtered through Celite, rinsing
with MeOH. The filtrate was evaporated to dryness. The
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- 85 - residue was triturated with Et[err]O and the resultant

bei ge solids collected by filtration (36.1 ng, 47%: NS (FAB)

701 (M+H), 723 (M+tNa); [err]H NWR (d[err]-DvsO, 300 MHz, ppm

consistent with structure and indicative of 5 di ast ereoners.

Exanpl e 53 WO 97403094 | nhi bi ti on of VLA4-Dependent Adhesi on tRETAN/ST0
This assay was used to assess the potency of VLA4-directed

i nhi bitory conpounds of this invention. 10 1. "Conj ugation of CSl1 to
BSA W di ssol ved BSA- SMCC ( Pi 8bce Chemi cal ,

Rockford, IL; Catalog # 77115) in Herr]O at a concentratlon of 10
nmg/ mL. [SEQ | D NO 4 Ley- Pr

Leu- Val - Thr - Leu- Pr o]rﬁlsé' PFO%QEA&E’&P’W?%V% ?tEQ (p19d ¢hey gesultant beige
Leu- Asp- Val - Pro- SerthﬁdS"ébBlébtediﬁy|ﬁﬂﬂﬁnﬂf'bn WBECh me¢, 47%): MS (FAB)

ELToSRE ], O ronue 8%k SoHAE RS ORI VamBigp., 20p RUL) HRLDY

al so at a concentracomsistefd wcgthrtstructure \anct Hadiongede SO [err] L of

BSA- SMCC, 250 L of 1 20 peptide and [err]5 [err]L of 1 nmM
HEPES pH 7.5 and aIF&%§5£¥ﬁ%£E%S' conjugation reaction to proceed for 30
m nutes. W stopped the reaction by adding 1 [err]L of beta-

mer capt oet hanol . Sanpl es were anal yzed for cross-1inking by

SDS- PAGE. This reaction produced nmultiple nolecules 25 of the

Cys- Tyr-CS1 peptide conjugate to each BSA E&amplﬁnhiecule 2.

GH g¥S

Preparation of Plates fofph VA 4 1o) A¢ ‘3 ;;? Qﬂe
wells of a Linbro titerte yst rene 96-we Do

2 ,
(Fl ow Laboratories, 30 Nﬁ@Féhﬁss@N a5t 4564 ﬁ?6a§§E§¥EEhQMHQ$€R9y P§rr]L

of the VLA4-directed inhibitory compounds of this invention.
10 1. jugasi £
We dissolved BSA-SMCC (Pierce Chemical,
Rockford, IL; Catalog # 77115) in H,0 at a concentration
of 10 mg/mlL. [SEQ ID NO:4]: Cys~Tyr-Asp-Glu-Leu-Pro-Gln-
Leu-Val-Thr-ieu-Pro-His-Pro-Asn~Leu-His-Gly-Pro-Glu-Ile-

'901119

15 Leu-Asp-Val~Pro-Ser-Thr ("Cys~Tyr-CSl peptide"), which we
synthesized by conventional solid phase chemistry and
purified by HPLC, was dissolved in 10mM HEPES pH 5, 50 mM
NaCl and 0.2 mM EDTA also at a concentration of 10 mg/mL.
We then mixeZ 500 uL of BSA-SMCC, 250 ulL of Cys-Tyr-CS1

20 peptide and "5 uL of 1 mM HEPES pH 7.5 and allowed the
conjugation reaction to proceed for 30 minutes. We
stopped the reaction by adding 1 uL cf beta-
mercaptoethanol. Samples were analyzed for cross-linking
by SDS-PAGE. This reaction produced multiple molecules

25 of the Cys-Tyvr-CS1 peptide conjugate to each BSA '
molecule.

2. Preparastion of Plates for Adhesion Assay
We coated the wells of a Linbro titertek
polystyrene 96~well flat bottom plate (Flow Laboratories,

30 Maclean, VA; catalog #76~231-05) with 100 pL of the
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- 86 - above-descri bed BSA-CS1 solution diluted to 1 [err]g/nL in
0.05 M NaHCO err] (15nM NaHCO err] 35mM Na[err]CJ err]) pH 9.2. Sone

wells were not coated with CS1 in order to assess non- : specific cell
bi nding (NSB). The plate was then 5 i ncubat ed overnight at 4[err]C.

Fol | owi ng t hi WO %394t on, the contents of the ~ wel | s REWESsai%ed by
i nverting and blotting the plate. Al'l of the well's were then bl ocked
with 100 [err]L of 1% BSA in PBS, 0.02% NaN3, for a m ni mum of one
hour at room 10 tenperature. . 3. B6 Preparation of Fluorescently
Label | ed Ranpos Cell s Ranos cells are grown, naintained and

| abel | ed i n.RPM 1640 ul,t Qnt ai,n % BSA. _Just .
prior to running t3RPVESEEFCT gdﬁ'gp oP2d1;§ge& %‘B:ft}ng}ﬁt H)-5
ﬁ/&nd I6) cgr ngyf IlaLco‘:‘;emENchagetmmmamdoy SSthnlsﬁm#Z(B"mﬂSO f\IVBom? I
ecul ar Probes Ing.,, enge catalg o.a fina
concentration of Qﬁ%ﬂfowgge not %ﬁ%?1%3§§ qﬁ&n&? 8£3F§ fﬂ %5 ?ﬁiﬂqﬂn
cells/nm). W inarestiddc cell bimdimel (NSH)or ZTBenphateswas S¥&h 20

Fol  owi ng | abel I'i e twice in assay buffer (24
™ TR S, 1339 Nar%cutbg%eﬁnknl’érﬂﬂﬁt% .4, containing 0.1% BSA and
2mM gl ucose) to rennﬁ@léﬂvl%QIWQﬁﬁ;%ﬂqu§ﬁﬁAPPngthFoﬁ¢¥¢ﬁﬂEﬁHQﬂuﬂbe
medi um The,alsl ever ﬁelweéur USRAIA9G g Bna@SBRYtPLAS OFnd G1hve.25

on

10[err] cells/m and 2mV NhCILerr mas added to up regulate VLA4

the surface of thddePfsthe wells were fhan Riockedawifh 100 pL of 1% BSA

| mredi ately prior i pBSRNDNQY2% RS aBbr \aemlmmum benBNE thdlre HRSAdmoCcki ng
solution fr the 96 well plates 3 and washed the wells with 100
[err]L of ég ay bJffEeratyge- then added to each well 25 [err]L of
test cell adheS|on

3.

Ramos cells are grown, maintained and labelled
in RPMI 1640 culture medium containing 1% BSA. Just
prior to running the assay, we added 2',7'-bis-(2-

15 carboxyethyl)-s (and ~6) carboxyfluorescein acetoxymethyl
ester ("BCECF-AM"; Molecular Probes Inc., Eugene, Oregon:
catalog #B-1150) to a final concentration of 2uM to a
cuizure of Ramos cells (4 x 10é cells/mL). We incubated
the celis for 20 minutes at 37°C.

20 Following labelling, the cells were washed
twice in assay buffer (24 mM TRIS, 137 mM NaCl, 2.7 nmM
KCi, pE 7.4, containing 0.1% BSA and 2mM glucose) to
remcve any cations originating from the culture medium.
The cells were then resuspended In assay buffer to 4 x

25 106 cells/mL and 2mM MnCl, was added to upregulate VLA4
on the surface of the cells.

4. Running the Assay

Immediately prior to running the assay, we
removed the BSA blocking solution from the 96-well plates

30 and washed the wells with 100 pL of assay buffer. We
ther added to each well 25 pL of test cell adhesion



- 87 - I nhi bitory conpound at 2x the final concentration and 25

[err]L of the | abelled Ranps cells. Final concentrations wer e

sel ected across a range of anticipated | C50s, usual |y between 0.01
nM - 10 [er]M Each concentration of 5 conpound was tested in
triplicate. gypdbfodegground and cells are allowed to ipgqyinségasioor 30
m nutes at room t enper at ure. We then enptied the
contents of the plate and - washed the wells. 4 tines with assay
buffer. Using a 10 | i ght m croscope, weggxan ned the NSB wells. |If
nor e than a few cells are bound to those wells, we washed the

pl ate once nore to renove the excess non-specifically bound cells.

Bi ndi ng of the Rimhibdébkyg tompdund @l (2eptthdefiftdl concemtrt ol landv2s

measur ed by addi 0 r f bu [yto eac |l _and
gquantitating fl ugg'es%%eﬁég .i#%ﬂe“amﬁﬁ ﬁellﬁ}gl’e éﬁ%'}l‘foj% cez%rﬁf Boem pl ate
reader set at 48vere selegched atnoss @n ranye58d antiripated. IE0Csl ng was
expressed I sem L C entymat.json L nhl bl < \Whi 50%
20 ° of contr Olu%%a%%ynéég%ecﬁr? s&'%ngiriﬁentmglslﬁdi ng&lﬂ% %%féc%ﬁ]{%dl e by

the fornul @ comppupdevas tesfiad (din tripdisafe.- Therequpqund mnstr] -
Flerr] ) x 100 ce¥abi B¥eNg1lowed to TiRuDAtCEbl 86 hihdted |A4OT nce

bound to CSl-contalnlng wel I's without added inhibitor; F[lerr] is
f1 uorescence boul8™PEra8turen ye||s |acking CS1; and Flerr] is fluorescence

?fﬁnd in . vel |'s contwéntieh Amptidither cehtbhts bhveand iﬂhlte and g
er conpounds accordi to this,inventiq were simlar assayed.
The 1 C50 range fB’Fsglﬁghgg? 'E’?\y;% 4 times @'d%ﬁoaﬁﬁgyiguﬁﬁﬁ?tat%q%at he table
bel ow 10 lightWOm2cr6368e, we examined the NSB wells. If more

PCT/ US96/ 11570 than a few cells are bound to those wells, we égéﬁed the

plate once more to remove the excess non-specifically
bound cells.
Binding of the Ramos cells to the CS1 peptide-
15 coated wells was measured by adding 100 uL of assay
buffer to each well and guantitating fluorescence in a
Millipore Cytofluor 2300 System plate reader set at 485
nm excitation and 530 nm emission. Binding was expressed
as an IC50 ~- the concentration of inhibitor at which 50%
20 of control binding occurs. Percent binding is calculated
by the formula:
[(Frg - Fys) = (F; = Fas))/[(F - F.) x 100 = & binding,
where F,; is total fluorescence bound to CSl-containing
wells without added inhibitor:; F.. 1s fluorescence bound
25 in wells lacking CS1; and F, is fluorescence bound in
wells containing an inhibitor of this invention.
Other compounds according to this invention
were similarly assayed. The IC50 range for each of these
compounds is indicated in the table below:



Cmpd # 1derr] Cnpd # I err] Cmpd # I1Cerr] Cnpd # | err]
1 A 30 C 59 B 88 C
2 A .31 C 60 C 89 C
3 A 32 C 61 B 90 C 5
4 A 33 C 62 C 91 C
5 C WODI/03094 B 63 C 92 C PCT/US96/11570
6 C 35 B 64 C 93 C
7 C 36 C 65 C 94 C
8 C 37 C 66 cC - 88 - o5 C 10
9 C 38 C 67 C 96 C
10 C ] Y S -1 - WY ~ S o b SU— —
11 C Cmpd#93 Ic Cmpd#| IC
12 C g0 i =
13 B 58 B 88 =] C
14 C go 1@l Gag c
15 C 4072 C
16 C 61 408 c 80 C
17 C 5 62 10¢ C g1 c
18 B 105 70
19 C 63 JdnL ~ 92 C
20 C 6 J0E C o3 c
21 C 108 T J]
22 C 85 g& ~ 94 o]
23 C e 1@ Co25| ¢
24 C TIT C_
25 C 10 67 4.6 ~ 96 C
26 C 68 113 C 97 c
27 C 1T C
28 C 69 444 9% | _C
29 C 70 C| ¢ g 116 ¢
71 c 100 c I’
15 72 c 101 c
73 c 102 c
74 c 103 c
75 c 104 c
76 c 105 c
20 77 C 106 C
78 c 107 c ]l
79 c 108 c
80 c 109 c "
81 c 110 c "
25 82 c 111 c “
83 c 112 c
84 c 113 [ ﬂ
85 c 114 c 4’
86 c 115 c

|
.
L

30
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- 89 - - Cnpd # [ err] Cnpd #
| err] Cnpd[ érrr] | err] 117 C 146
A 175 B 204 B 118 C 147
A 176 C 205 B 119 C 148
A 177 WO 9703094 206 A 120 C PCT/IS96/11570
C 178 C 207 B 5 121 . C 150
C 179 C 208 A 122 C 151 C
180 B 209 B 123~ 89 - ¢ 152 C
181 C 210 B 124 C 153 C
182 C ﬁm N - S T | -SSR o S | - I o S
183 c 2128 ompd # 1€ ICx 1 Pompd#| 1
184 C 21 e S e |
185 C 2144 117 _ @& B_ 1 204 BR
186. C 215§ 448 B c 158 ops @®
187 C 216 4 ' RS C
188 C 217 119 1€ C 14 206 A
189 C 218) 10 B] ¢ c 1610 207 @
190 C 219j Tq T
191 C 5 220} 121 (] C & 208 A
192 B 221 122 AT c B 164 200 B |
193 C 222 7 1ok C "
194 nd 223123 A C _1gp 210 B
195 C 2241 124 A c 167 214 @
196 C 225 TR B
197 B 226} 128 /I C__1gp 212
198 C 10 227§ 128 A 2 c 17 213 -9
199 B 228 Y T C
200 B 220127 _A C_17p 214 B
201 B 230] 128 A c 1B 25 | &
202 B 231, R 172 B
503 A 129 / c 216 B 1
130 c 217 B
15 131 C 218 B
132 C 219 A
133 C 220 A
134 B 221 A
135 C 222 A
20 136 nd 223 A
137 C 224 A
138 c 225 A
139 B 226 A
140 c 227 A
25 |[ 141 B 228 A
|| 142 B 229 A
“ 143 B 230 A
144 B 231 A




_—

WD 97/ 0304

PCT/ US96/ 11570 - 90 -
Crmpd# | err] Cpd # | err] Chmpd # 1 err] Cmpd #
I err] 233 A 262 A 291 A
320 B 234 292 A
321 B WO9703034 235 1570 5
322 A 236 294 A
323 B 5 237 295 A
324 B 238 296 A
325 B 239 297 A
326 A r*,,”,,i,_ua,-,, — e 208
327 A Cmpd # 1 Ic.. Alcmod #991c A
328 A 10 | 7 100 A
329 A |_233 (o474 32024; B Ao
330 C l 24 244 2312 g A
331 C —1275 3 i
332 C | 235 44 A 3221 A,
333 C15 | 235 447A 323305 g A
334 C | y Lk 0 x
335 cS 237 324 4B p
336 A 238 |25Q 3253(]8 B A
337 A 75T 340 A
338 A 20 239 3 326 310h A
339 C 240 453A 331] A A
340 C 454 A
342 &o 242 25@ 320314 A .
343 C 25 257 315 A
344 C 243 4-oA 330 Lﬁﬂ
345 A 244|259, 331317 ¢
346 A 26 318
ge 0 [ I =T e )
246 A 333 c
15 247 A 334 c ||
F ) w o |
249 A 336 A "
(250 A 337 A |
251 A 338 A
20 }252 A 339 c
253 A 340 C
254 A 341 c
255 A 342 C
256 A 343 c
25 257 A 344 c
ﬂ 258 A 345 A
259 A 346 A
|_260 A 347 A
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- 91 - Cmpd # 1 err] Crpd # IC[err] Crpd # 1 err] cnpd
# 1 err] 349 C 366 C 383 nd 401
nd 350 C 367 C 384 nd 402 nd
361 C 368 C . 385 nd 403 c - C
369 C  WONU9s C 404 C 5 353 c"“’“"%gg’@“
C 387 C 405 C 354 C 371 B
388 nd 406 C 355 nd 372 C 389 nd
407 C 356 nd 373 c9 -390 cC 408 C
357 nd 374 C 391 C 409 B1O 358
A 375 B . G 2 B e A
376 c 393 e, § cmp6D 1c, §omeas| 3% |
nd - 394 C 0 ’ 3 na. !
395 C 41 Cc 383 _bnd - 401 dr hd
414 B15 C C§ 384 3P3d @ 402 | mlS |
B 364 3998 _nd 10 B ’
365 B 382 C_TRo1385qpbndyi ot o3 1A oo
B - 50nm 10[err]m ot get @r nsgped! Al l 404 [cogpouniis
testedinthigtabl errf: 1T oM1 20 .
Exanpl e 54 | 4-A4—Ploc@rtPhg—oe re482cAn-E4G
Ve next examined th npoBndy 388 | ndof thiguei {vegtion
to inhibit VCAM VLA4 I'zing B8 adVCA 0 3 kgl E
phosphat ase conj ugatj 2L -0 A wethset—the
M1 Ilipore Miltiscresg) em €M Bl izgor e| Gor p. R Beodf gr dc VA
to wash the cells 357 1..., Pfeparat !.. -
VCAM | gG AP conj ugat +He—ge] - A~ —eAN R~
expressi on 300 VeCtasss, of 8HORcalps Iinsh t Hbs#iocdnser uctls
“ 359 C 393 C 411 A
360 - nd 394 c 412 B
Fl 361 nd 3985 C 413 B
362 nd 396 nd 414 B
15 363 C 398 C 415 B
364 nd 399 nd 418 B
,“A*A: B ile tle sle
Table abbreviations: A -<50nm; B - 50nm-10um. C ->10um: nd - not determined. All
compounds tested in this table demonstrated an IC.. < 1 mM
20 £
We next examined the akil:ty ¢f the compouncs
of this invention to inhibit VCAM/VL:S binding, utilizing
a VCAM~-IgG-alkaline phosphatase cecniugate. To carry ou:z
25 this assay, we used the Millipore Multiscreen Assay
System (Millipore Corp., Bedford, MA)] to wash the celis
efficiently.
. 1. Preparation of VCAM-IgG-AP conjugates
The construction of VCAM 2D-1gG expression
30 vectors, transfection of CHO cells with those constructs

PCT/ US96/ 11570




W97/ 03094 PCT/ US96/ 11570

- 92 - and purification of the resulting expression product is
described in PCT publication WD 90/13300, the disclosure of which is
herei n incorporated by reference. 1.2 M of purified VCAM
2D-1gG (5 my/mM in 10 |5 MM HEPES, pH 7.5) was reacted with 44 Jerr]L
of Traut's wWo9Tmgent (2-im nothiolane, 20 nmg/ M in water¥

Chem cal, Rockford, IL.) at roomtenperature for 3Q m nut es. The
sanepl e was desalted on a 15 nl Sephadex G 25 col umm equi l i brated
with 100 MM NaCl, 10 nmM MES, pH 10 5.0.7 Bhe"m fractions were

col l ected and absor bance at 280 nmwas determned. The two peak

f ti : | f t I

Al kal i ne- phosphat ag8e BA#1E5eation of ths resut il Sipelagfln sipeber) 18,

reacted 15 wi t ldese@ibedrih 20T suikfldc8MiGn(BO 89/ 13300, vidteerdisaddshpe
I 1 MHEP t

EI'ﬁrer]react i on mix vvalds% Egzsla % %%E%{riﬁrﬁ&g%ﬁéﬁ bg)g%fé%m%a uI um

equilibrated with 150 m M NaUZ nb crﬁvmmésedeAM 2D-IgG 0(5 @e/mH in 10

fractions werg col mcheﬂzgndpﬁbﬁcs)bam‘se r%tac%@d witR884 N V&S Mehengi ned.

The two peak fractions. were poal ed an stored on ice.
The al kal i ne phospﬁ&?&%tsmlwtsm% PQana/ml in wakeys Riexge adducts

were cross-linked gheaig®larréckisrd, I1L.) at Zobmntéﬁpétéﬂﬂrelﬁdr735 by

i ncubation at room 25 tenperature for 33 T ?ﬁs' Ext ent. of
cross-linking was TiBUTes . The;SAMERLe W38 BRERLTELOR 1Bk M ISeRhBAsYUET s
wer e st abi | 25edobymh hequildibratredivi2hndbDOOEM Nacn, Q@ mMMESNGoH

and stor ed 4 er . iadin 30 Ve
first bl ockec? a 965]\Negll ???trfl%tfl%and%fé)tse@?gg cglfgé@%@ %%iarPgsongnfgr?fL of
PBS cont ai ni ng 0. 1Z8%wanwag @memzened. Thestwe "peak kf racthsniseweyet 0 each
wel I and incubating.hepgl WO 97/ 03094

PCT/ US96/ 11570 ]
One ml of calf intestinal alkaline phosphatase

(12 mg/ml; Pierce Chemical, Rockford, IL) was reacted

15 with 100 pl of sulfo-SMCC (30 mg/ml in water) and 100 nl
1 M HEPES, pH 7.5 for 35 minutes at room temperature.
The reaction mix was desalted on a 12 ml Sephadex G-25
column equilibrated with 150 mM NaCl, 10 mM HEPES, pH
6.0. One ml fractions were cc.lected and absorbance at

20 280 nm was determined. The two peak fractions were
pooled and stored on ice.

The alkaline phosphatase-SMCC and VCAM 2D-IgG-
iminothilane adducts were cross-linked at a molar ratio
of 2:1in Tris-HCL, pH 7.5 by incubation at room

25 temperature for 30 minutes. Extent of cross-linking was
determined by SDS~PAGE. The cross-linked products were
stabilized by the addition of 2 mM MgCl. and 0.25 mM ZnCl_
and stored at 4°C.

2. Binding Assay
30 We first blocked a 96-well filtration plate for
' by adding 275 uL of PBS containing 0.1% Tween 20 and 2%
BSA ("blocking buffer®") to each well and incubating for 1



- 93 - hour at roomtenperature. The plate was then placed onto
a vacuum mani fol d and the bl ocking buffer was drained t hrough the
bottomof the filtration wells into a waste “collection tray. Then we
washed the wells three times 5 wi th 200-250 [err]L of Tris-buffered
saline, containing 0.1% BSA, 2 nM glucose and 1 nM HEPES, pH 7.5
("assay buf fWp97/03094 to wash out any remai ni ng bl ocki ng‘i%'f"?slt?ﬁ}2 t hen
drai ned the plates and blotted them on paper towels to renove buffer
on the underside of the plate. 10 W then prepared a stock
sol ution of VCAM IgG AP (4 [err]g/lm®3 7 assay buffer) and filtered
It through a 0.2 [err] low protein binding syringe filter (Gel man

Sci , Ann Al 45 1 | ut th di | 1: 10
"n assay buffer AMEE A, FoRR ARt T, o p1te' §Y) hem mAced Bike

pl at e. a vacuum/wagifolddanddheebloakieog bufifeli was odrdined

S G B T Mana e EhebbPhoh b AR DY R wer1s 1nfdEdded oM M1t

of each dilution I'plicate wells in
concentrations uS‘&alLe&:rﬁgé'a frawm 0. Themie washed til@ H@ﬂ-lfl\/threbntxms wel |'s

for total by nding;and 2@@ﬂ2§DeﬁLf6§ Tns-buﬂé}@dﬂgsa&%@ Vesnﬁ ]é o
assay buffer, instead i nhibitor, Total bindin S co t al ned

cell's and VCAM BSA, 2 F‘EGQAPC?ﬂea%%dayl W§ HEPE SNOIS’J"sBeél ressrndrwEfew!) s
contai ned only VEdVWegh ABti Bngss@yainiiieblotking buffer. wWe Jthidw@t cells

wer e washed once j n.assa buf remve growt h nedi um and
resuspended at 8"# ?rr’y‘f‘ %es and ble?sq"s P%Bﬁ?ﬁh‘&%"-gsm
MCllerr]2. W ad@wvmbpéte]:lonfthe underxhirdeatofc&hlesplatevery wel |, except
t he non-s ific bi pdi ] _ay
buffer to 30 mai nt ai n ggf ?ﬁew e}fwﬁo%r?réc%o? %gg F‘g?l[r’]éf wqu
gently mixed theAForidenggmbf inhassay Ilslitﬁert)amndﬁgltlhered it throuqma

97/ 03094 0.2 p low protein binding syring@ CHiYe86/ 1derifan

- 94 Sciences, Ann Arbor, MI # 4454). This solution was then
diluted 1:10 in assay buffer and 25 plL was added to every

15 well of the washed plate. _

We diluted the cell adhesion inhibitor being
tested to 2x final concentration in assay buffer and
added 25 nL of each dilution to triplicate wells in the
plate. Final concentrations used ranged from 0.01 nM -

20 10 uM. Control wells for total binding and non-specific
binding received 25 uL of assay buffer, instead of
inhibitor. Total binding wells contained celis and VCAM-
IgG-AP in assay buffer. Non-specific binding wells
contained only VCAM-IgG-AP in assay buffer.

25 Jurkat cells were washed once in assay buffer
to remove growth medium and resuspended at 8 x 106/mL in
assay buffer containing 2 mM MnCl,. We added 50 nl of
Jurkat cells to every well, except the non-specific
binding wells, which received 50 puL of assay buffer to

30 maintain a final assay volume of 100 pL per well. We
gently mixed the contents of the wells by tapping the



sides of the plate. The plate was then allowed to I ncubat e

undi sturbed for 60 m nutes at room tenperature. At the end
of the 60 m nute incubation, we pl aced the plate on the vacuum
manifold to drain the 5 wells. W carefully added 100 [err]L of assay
buffer woraps@ini ng 1nM MhClf[err] (wash buffer) to eackcmossenssymas not
to disturb the cells on the bottom The wash buffer was renmoved by
vacuum and the plate was washed again with 150 . [err]L of wash
buffer. After draining the wash buffer aga mg 10 t he undersi de of the
pl ate was bl otted on paper towels. - Next, we prepared a 10
nmg/ mL sol uti on- of 4- ni trophenyl phosphate in 0.1 Mglycine, 1 mM

Znd [err], pH sidesl®@f5 t@@upiatet e The frkateandsatibed alDowedrid

| mTEdi e yl’ oom t err‘%%iag%ur e F%Q@al % mlme\éagtl ggaﬁa{&g%éa%%tl:@o%e%g

m nut es at e Calor I'mstr i
proceed. W stopped the re&d;t Itbﬂ end eifii the 60 minu:eozpeubytbma weNaCH to

each wel | . cQnt | &£ [ pl at e
was then transf erpr e di rect PIQ?ﬁtgﬂaéggGsvﬁlfW%ﬁat%@' \3??0%1828%% ate using
t he vacuum #ani fdejllS;rhéweplc&Féf%%Yr%P@tl%p UL of aggeK| bﬁéf-ﬂrof 405 nm

to deternine the mﬁm@{g YeMancl, wé?él{‘JBtQﬁTeQ)bQHnQaEH W88 C§d |&s not
Percent binding is t.he formul a: Alerr] -

Alerr]) - (Alerr]t® C)ﬂ[sé?’rr]'% }“F( ﬁfif?]my wehqttop.oghe V’@Ehné?%ﬁe,r eps
vv_nte[] e tA[ e(r]I (r]I ] dl s me&murﬁzameuah é?@ m&b qﬁlaf)ﬁlw@nwasneagagiin mﬂelisol |
wi t hout added i nhj is absor bance in wells
| acki ng CSI; and f]w‘ﬁ §J§H§%F5anc€‘?ﬁ ining %LﬁnVFﬁhmBnge’éo?ﬁ%ﬁ’M ng
an inhibi tbﬁ of tthes undesmstidenof the plate was bl¥tessepegapéhetowal®ounds
f thi t 30 bl
o] is invention in Nelkige §%§rﬁ§€éfd a assa)99gl9 ¥ghgg§ogr3¥ cphpar abl e

to those derlvedfromtﬁ €sCri
previ ous exanpl e n%ﬂtqmyl@@PﬁEhﬁteo%o%r&jsM ddivsices ate™ 2ZnCl,, pH WO

97/ 03094 10.5 (substrate buffer) and addgegrllﬁﬁgﬁﬁllﬁgdhately
- 95 - uapé 10-fo %reater binding in this assa an 1n
dded to each

previ ous assay. ell. The plate \Bga,q‘ﬁpgbgged for 30
| nhi bitionis¥ Musindies add rdvpctenperdtytd Yto allow the colorimetric

reaction to proceed. We stopped the reaction by adding
100 u_ of 3 N NaOH to each well.
The contents of the 96-well filtration plate
was then transferred directly into a 96-well flat bottom
20 plate using the vacuum manifold. The plate was read at a
wavelength of 405 nm to determine the amount of VCAM
conjugate bound to the cells. Percent binding is
calcutlated by the formula:
[(Ar: = Bys) - (A; = Ay))/ (B - A) X 100 = % binding,
25 where A is the absorbance at 405 nm of CSl-containing
wells without added inhibitor; A.. is the absorbance at
405 n= in wells lacking CS1; and A; is absorbance at 405
nm in wells containing an inhibitor of this invention
We assayed other compounds of this invention in
30 the same assay. The IC50 values are comparable to those
derived from the CS1 binding assay described in the

previcus example, although certain compounds demonstrated



5 We anest hetized 20-g fenmal e Bal b/c mce (Jackson
Laboratories, Bar Harbor, ME) with sodium pent obarbital (90 ng/kg,
i.p.). A3 cnferr] patch of abdom nal skin was then exposed by

cl osely shaving the fur. The skin was then scrubbed with 70%

et hanol , 10woe7dstdsl oved by application of 25 [err]L of 0. PTMSPEHIST 4: 1
v/iv acetone:olive oil onto the bare abdom nal skin. W then

lightly scratched the skin with the applying pipet tip to encour age
mld inflammation. Twenty four hours after e initial sensitization
we again sensitized the nouse with 15 [err]L of 0.5% DNFB at sane
abdom nal skin |ocation, again fol | owed by Iight scratching with the
pi pet tip. The z yes, rgggg ' 5§S i ni ng
t he unaneu het | ze?ﬁzﬁ(éi %i%%lt%& Bihafn PHES On Day %@ﬁfglo ﬁo&flg after
the initial 20 Preﬁﬁﬂﬂﬁtﬁ%§ﬁﬂww0, we anesthetized the mce with 90: 10

my/ kg ket am ne: xyl azi ne, i.p. aqﬁgm§gé£§5a.sub irritant dose

of 10 [err]L of 0.2% DNFB.tQ the dorsal surface of the left , . ear. The
right ear received a siia SF g
acet one: ol gve oil vehicl ewéanestheta.zed 20 dfowm&wrb?alaf/tcﬁm@éal | engi ng

th d t f th
i bi tor's of t i SRR TRR Ry OPRE 1 BEE | HRAo | AP CE;:%‘?Q&”G“"”S sodi um
phosphat e bufferpemtolamditaid (3% wovkBVEO.py) . A 3 guattanheods (s.c.)

Inj ection. Less g #ﬂ{f‘a% Wi LRSS £AGn exg{?&é’é‘%f’@itcls}d’eff%‘ﬂarxﬁ%g?'&g&o 30%

DVMSO addition the concentrati ons
were used for  fur e'%tﬁwsckrlé'aﬁﬁénﬁihﬁésFEHUbMN4% '(q3829td4¢tﬁ°1nouse VLA-4

WD 97/ 03094 followed by appllcatlon of 25 uL of@lwgﬁﬂ‘ﬂslaﬁoll :1 v/v
- 96 - ant i negative cont

ol
(phosphat e- buffe?%ﬁF?ﬂﬁmﬂ%ﬂWﬁ?&iﬂ °§§Plﬁée F@E? ﬁRﬁPT%ﬂqﬁl§kln We; then p\EO
in PBS, 100 [erriightly )sqyauiediehe BRihi Wety the applyEtieifet tt@ﬁpaéi son

Four hours af t orSRRAIAST B e dndpBRAESER. pusney. fay nqursy afiEh Che

four hours after®%H
ketanine:xylazinEnzmmhlinenﬂﬂtlzatlon we again sensitized the mouse with

15 25 pL of 0.5% DNFB at same abdominal skin location, again

followed by light scratching with the pipet tip. The
second sensitization was performed while restraining the
unanesthetized mouse.

On Day 5 (120 hours after the initial

20 sensitization), we anesthetized the mice with 90:10 mg/kg
ketamine:xylazine, i.p. and applied a sub-irritant dose
of 10 uL of 0.2% DNFB to the dorsal surface of the left
ear. The right ear received a similar application of the
4:1 v/v acetone:olive oil vehicle.

25 Four hours after challenging the immune
response, we administered various concentrations of the
inhibitors of this invention to the mice in 100 plL 0.5%
sodium phosphate buffer, pH 8.8, and 3% v/v DMSO by
subcutaneous (s.c.) injection. Less soluble inhibitors

30 occasionally required up to 30% DMSO addition the highest
concentrations tested. Groups of 8 mice were used for
each treatment tested. Positive (PS2 anti-mouse VLA~4



t hi ckness of both ears measured with an engineer's m croneter to an
accuracy of 10[err] inches. The ear 10 swel ling response for each nouse
was the difference between its control- and DNFB-chal | enged ear

t hi ckness. Typi cal uninhibited ear swelling responses were 65-[err]5
X 10[err] in. Inhibition of the ear swelling response was

j udged by cowpammeh of treated groups with their 15 ne PEETURRS/HSTR 1 o
group. Percent inhibition was cal cul at ed .as: (mean
negative control group - (nean test group ear ' ear swel ling)

swel I'i ng x 100 20 mean negaﬁlve control group ear swelling
L Statistical significance of the difference anpng

treatment groups S evalu ted g .0 vari ance
fol | owed by corrpﬁ\f,'\’%f'f%ﬁ Yo t’ﬁ%/i#fkr!L K%né@%g saﬁio%e%%ﬁ/r‘gl gni fi cant
Difference (JMP, (@ASsphatefhuﬁfered physandggpcﬁlOSallne, PBS, 100 pL The

I nhi bitors of thIS |nv on_c e I_Gant
reduction in the*&ar Bﬁ%h 23 PBS,” 100 élsponset) o?kma‘f’ér%leaﬂ m%(?g@as
conpared to uni nitielsteddfa® compaxwﬂonﬂasa@ﬁwﬁlgf the assay of test

Exanmpl e 56 I nhibition O Ascaris Antigen-Induced Late

VO 97/03004 ~ compounds. PCT/ US96/ 11570

- 97 - PhasBweRahr e Aoursy pEfeF ncapl benge miigeejyere

Sheep whi ch had a@a\ihouﬁbgtheeﬂzé@ww Xetamine: H9YEL ORe AU @RS lerand | ate
bronchi al responses %§§ Ascari s suun1ant|gen were used in this study.

The 5 pr ot oEBACKBETST Bf PRER S&FS MEEFUTREs Ve hlt 2HSRIIREF 'iSh W
M Abraham et al mictomEten. tonawsiccurdy pif. 1078- Biches. The ear

10 swelling response for each mouse was the difference
between its controi- and DNFB-challenged ear thickness.
Typical uninhibitec ear swelling responses were 65-"5 x
10"% in. 1Inhibition of the ear swelling response was
judged by comparison of treated groups with their

15 negative control group. Percent inhibition was
calculated as:

r ]
| {mean negative control group - (mear tes:t group ear )
H ear swellanag) sweilang: X 00 j
20 ] mean negative control group ear swelling i
L J

Statistical significance of the difference among
treatment groups was evalvated using one-way analysis cf?
variance followed kty computation c¢f the Tukey-Kramer

25 Honestly Significant Difference (JMP, SAS Institute.
using p<0.05.

The inhibitors of this invention cause a
statistically significant reduction in the ear swelling
response of DNFB-treated mice as compared to uninhibited

30 control animals.

Example 56
Inhibition Of Ascaris Antigen~Induced Late



(1994), except that the VLA-4 inhibitors of this i nvention were

adm nistered to the animals was di ssol ved in 3-4 mM of 50% agueous
et hanol and delivered by aerosol 10 spray. The results
showed that all of the VLA-4 inhibitors of this invention inhibited
t he airway responses associated with adm nistration of Ascaris suum
antigen. 15 WO 97/03094 Whi | e we have herei nbefore present e®& 0

of enbodi ments of this invention, it is apparent that our basi c
construction can be altered to prOV|de ot her conpounds and met hods
~which utilize the conpounds of this invé&fticon. Therefore, it wll
be appreciated that the 20 scope of this invention is to be defined by
the clains appended Lc enb00|nents

whi ch have been present ed heFerrirete Pt s 2heebd \\no

97/ 03094 Sheep whlch had prev1od3ID’US§ﬁ/§ﬂEﬂ@ to

- 98 - TING, - (1) GENERAL

| NFORMATI ON: dsvedsH P&&NT?"""?Y i CiEa'ieA) i %Seﬁmf?.% tQ except
us) - (B) STk¥dakisl4éuGarantilgen Gesterused in thlS( €rud@y TY: Tanbri dge

D) STATE: Massachuseft
EF§ POSTAL CODE ( ZBOtasotsysed fof thc%?g%fﬁgm% Zp8teag 8 (el 17 w.
(H TELEFAX: 617- 673288 ahan et al., (A MNAMD. Knweatng 93 PDS dh6y87

(B STREET: 253 Lincoliyg¥),eelcept that th& Wald 1?8 of this (D
STATE: Massachusetts
invention were administered to the animals was dissclved

in 3~4 ml cf 50% aqueous ethanol and delivered by aerosol

10 spray.

The results showed that .1 of the VLA-4
inhibitors of this invention inhibited the airway
responses associated with administration of Ascaris suum
antigen.

15 While we have hereinbefore presented a number
of embodinments of this invention, it is apparent that our
basic construction can be altered to provide cther
compounds and methods which utilize the compounds of this
invention. Therefore, it will be appreciated that the

20 scope of this invention is to be defined by the claims
appended hereto rather than the specific embodiments

which have been presented hereinbefore by way cf exampie.



(E COUNTRY: United States of Anerica (F POSTAL CODE (ZIP):
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(F) POSTAL CCDE (ZIP): 02173 (A) NAME: Charles E. Hammond (US

onl y) (B) STREET: 4 Chester Avenue _ (© CdTY: Burlington
(D) STATE: Massachusetts - (E) COUNTRY: United States of America
(F) POSTAL CODE (ZIP): 01803 (A) NAME: Mary Beth Carter (US
only) (B) STREET: 106 Sycanore Street (©_ CITY: Bel nont
(D) STATE: MasWeomnNed t s (E) COUNTRY: United Stat ePGYURMIYR o
(F) POSTAL CODE (ZIP): 02178 (A) NAME: Ronald G Al nguist (US
only (B) STREET: 50 Sol onon Pierce Road (O dATY:

Lexi ngt on (D) STATE: Massachusetts™ 99 - (E) COUNTRY: United
St at es of Aneri ca (F) POSTAL CODE (ZIP): 02173 (A

NAVE: Carol Lee Ensi nger..( I . STREET: 732 Princeton Bl vd.
Apt #20 (O C{E?Y.ygi’%%eﬁ?w (2IP): °2(1?)r3) STATE: Massachusetts

(E) GOUNTRY: United Stafgsnfilts A¢RA+Te® E. Hammond (U9 oREPIAL CODE (ZI P)

0l 851 (ii) TITLE @& biuETEl O\¢heGEer MBSl ON | NHI Bl TORS (iii)
NUVBER OF SEQUENCES: 4 (C) CI'{'YVPUMER READABLE FORM (A
VEDI UM TYPE: Fl oppy di sf®)- STATE Masi | BM, PC conpati bl e

(O OPERATING SYSTEM P(Z)DERPIRE: (gg Stages ?B) $WARE: Patentln
Rel ease #1.0 Version #L.'3 EUi ) *%B8RP OR APPLI CATI ON DATA:
(A) APPLI CATI ON NUMBER MSN&%-4918rQ%%th carter (Uf Bnip) LI NG DATE:
11-JUL- 1995  2) | NFORMST| EXREHIR SHOSybablite brreet (i) SEQUENCE

CHARACTERI STI CS: (C) Cg?ﬁg BEN®T:. 8 ami no acids
(D) STATE: Massachusetts
(E) COUNTRY: United States of America
(F) POSTAL CODE (ZIP): 02178 .

(A} NAME: Ronald G. Almguist (U¢ cnivy.
({B) STREET: 50 Solomon Pierce Roax

(C) CITY: Lexingten

(D) STATE: Massachusetts :

(E) COUNTRY: United States of Amer:ca
({F) POSTAL CODE (ZIP): 02173

{A) NAME: Carol Lee Ensinger (US only*
(B) STREET: 732 Princeton Blvd. Apt #20
(C) CITY: lLowell

(2} STATE: Massachusetts

{(E) COUNTRY: United States c¢f Americs
{f) POSTAL CODE (ZIP!: 01l8::

{{i) TITLE OF INVENTION: CELL ADHESICN INHIEITORS
:1ii) NUMBER OF SEQUENCES: 4

{iv) COMPUTER READABLE FORM:
{#) MEDIUM TYPE: Floppy disk
{B; COMPUTER: IBM PC compatibie
{C) OPERATING SYSTEM: PC-DOS/MS-DOS
{D) SOFTWARE: PatentIn Release #..l, “ersion #1.3C (EPO:

{vz) PRIOR APPLICATION DATA:
(A) APPLICATION NUMBER: US 08/492,Z37
(B) FILING DATE: 11-JUL-1995

{Z: INFORMATION FOR SEQ ID NO: 1:

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 8 amino acids
(B) TYPE: amino acid
{C) STRANDEDNESS: single
{D} TOPOLOGY: linear



-~

(B) TYPE: am no acid -+ (C) STRANDEDNESS: single (D)

TOPOLOGY: |i near WD 97/ 03094

PCT/ US96/ 11570 _ - 100 - (i)
HYPOTHETI CAL: NO (xi) SEQUENCE DESCRI PTION: SEQ ID NG 1: Qulle
Leu Asp Val Pro Ser Thr 1 5 (2) INFORVATION FOR SEQ I D
NO 2: WO #0388Q0UENCE CHARACTERI STI CS: - (A LESUDSS/BSAN no
aci ds (B) TYPE: am no acid (C) STRANDEDNESS: single

(D TOPOLOGY: |inear (ii) MOLECULE TYPE: peptide (i)

HYPOTHETI CAL: NO (iv) ANTI-SENSE: NO© 100 - (xi) SEQUENCE DESCRI PTI ON:
SEQ ID NGO 2: GQu lle Leu Asp Val 1 5 (2)

I('Izl\;:C]EII\E/ﬁ'CI';ITS\I g%ﬁ%@%@n& HO (1) SEQUENCE CHARACTERI STI CS:

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 1:

Glu Ile Leu Asp Vél Pro Ser Thr
1 5

{2) INFORMATION FOR SEQ ID NO: 2:
(i) SEQUENCE CHARACTERISTICS:
{(A) LENGTH: 5 amino acids
{(B) TYPE: amino acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear -
{ii) MOLECULE TYPE: peptide
(iii) HYPOTHETICAL: NC

(iv) ANTI-SENSE: RO

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 2:

Glu Ile Leu Asp Val
1 5

(2) INFORMATION FOR SEQ ID NO: 3:
{i) SEQUENCE CHARACTERISTICS:
(2) LENGTH: 5 amino acids
{B} TYPE: aminc acid
{(C) STRANDEDNESS: single
(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: peptide
tiii) HYPOTHETICAL: NC

{iv) ANTI-SENSE: NO

{xi) SEQUENCE DESCRIPTION: SEQ ID NO: 3:

Leu Asp Val Pro Ser
1 5

(2) INFORMATION FOR SEQ ID NO: 4:

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 27 amino acids
(B} TYPE: amino acid
(C) STRANDEDNESS: single
{D) TOPOLOGY: linear



(B) TYPE: am no acid (C) STRANDEDNESS: single (D)

TOPOLOGY: |i near (i1) MOLECULE TYPE: peptide (ii1) HYPOTHETI CAL:
NC (1v) ANTI-SENSE: NO - (xi) SEQUENCE DESCRI PTION: SEQ ID NGO 3:
Leu Asp Val Pro Ser - 15 (2) INFORVATION FOR SEQ I D NO 4: (1)
SEQUENCE CHARACTERI STI CS: (A) LENGTH: 27 am no aci ds

(B) TYPE: ami ndV@ 8748094 (C) STRANDEDNESS: singl e PCT/USPEH1STO
TOPOLOGY: |inear WO 97/ 03094 .

PCT/ US96/ 11570 - 101 - (i)
MOLECULE TYPE: peptide (iii) HYPOTHETI TAL91 NO (xi) SEQUENCE
DESCRI PTION: SEQ I D NO 4: Cys Tyr Asp Glu Leu Pro @n Leu Val Thr
Leu Pro H's Pro Asn_.lLe . 5 10

15 Hs Ay PRblbli{?LFth‘%gﬁPﬁsﬂ’eeﬁf'dTDro Ser Thr

(iii) HYPOTHETICAL: NO

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 4:

Cys Tyr Asp Glu Leu Pro Gln Leu Val Thr Leu Pro His Pro Asn Leu
1 5 : 0 | 15

His Gly Pro Glu Ile Leu Asp Val Pro Ser Thr
20 25



582 CLAIMS 1. A cell 2<'51dhe5| on inhibitory corrpoudﬂ“!l IHIH'I"" "IINU“I

[err] wherein: Zis selected fromthe NSiLST kNQgs O *alk | ;
aliphatic acyl optionally substituted vith N-alkyl- or N-arylam do; aroyl;
het er ocycl oyl ; al kyl - and aryl sul fonyl; aral kyl carbonyl optionally
substituted vWwoOI97/8309%; het er ocycl oal kyl car bonyl ; al koxycar b ®G¥{US96/11570

ar al kyl oxycar bonyl ; cycl oal kyl carbonyl optionally fused with aryl;

" het erocyl coal koxycarbonyl ; al kyl am nocarbonyl ; aryl am nocar bonyl and

ar al kyl am nocar bonyl optlonally substit ut ed M2 It bi s- (al kyl suf onyl) am no,
al koxycar bonyl am no or al kenyl, with the proviso that Z i gnet

phenyl acet yl ; Y[err] is -N(Rerr]) g.( E! err]) (Al ef THIS SHEET HAS. BEEN
Y[err] is -N(R[er]) C(Rerr])(Alerr])-C(O each]VY| errﬂEHLﬂCED
represented by the formula -N(Rlerr])- C(R[err])(A[err] C(O- et
Rlerr] is independently selected fromthe group consisting of hydr ogen,

al kyl, and aral kyl_: Alerr] is independently selected fromthe group
consi sting of (1) "nit884i d side chains and correspondi ng protect ed
derivatives; (2) cylcoal kyl 1.(3) eceld adhdsiopt iohabi yosy hsingauned ofi t h

am no, acyl am no, fﬂydﬁ aSy §t|tuted acyl am no, al koxycarbonyl am no, aryl,
cycl oal kyl , carboxy, oxy, ar al kyl oxy, al koxycarbonyl, aral koxycarbonyl,
am nocar bonyl , al kyl am nocar bonyl, di al kyl am nocar bonyl ,
(akyl)(aralkyl)aninorbonyl, aralkyzamwhoeaﬁbenyhm-ﬂia(akylaninocarbonyl,
hydr oxyl , car boxyam nocabonyl, hydroxyl am nocarbonyl, nercapto, thioal koxy
or heterocycle; Alerr] is selected fromthe group consisting of
acidic functional agwbgparmacelitically adodptapilieodakiyasitess itheredfpi th an
acidic functional . grqup,.protected acidic functional group or aryfl;

each Alerr] is independently selected fromthe group consisting of anino
acid side chains and correépbadéeieqiest deoad ther byaup vemnsianiing of
cycloal kyl ; and aldeyly-0phh @8Rkt Yc aséﬁStdﬁt‘ito?ﬂl%t BuBSt [t & With -

am no- substltuted ac IamnoN aryl, cycloal kyl, “carbox al kox
ar al kyl oxy, al koxfcdMsonPF, Nap&Y ir St BRTRBREY ; alkyl- or

al kyl am nocar bonylarydisaltEghgni nges omdaroalyiy bpt aenk kyyl substiestdeBony kh

ary.; heterocycloalkylcarbonyl; s_koxycarbonyl:

araluyloxycarbonyl; cyclioalkylcarzzonyl optionally fused
with aryl; heterocycloalkoxycarbenyl; alkylaminocarbonyl:
ary.aminec carbonyl and aralkylaminccarbonyl optionally
subst-_tuted with bis({alkvisulfony.:amino,

alkcxvca*bonylamino or alkenyl; a;rvlsulfonyl;

opticrnally fused with aryl; hete:c:yc ylSu fonyl;
heterccycliylalkylsulfonyl; aralikcxvcarbonyl:
aryicxycarbonyl; cycloalkyloxycarzenvl;
heterccyclyloxycarbonyl; heterocyciylalkoxycarbonyl;
monec- or di-alkylaminocarbonyl optionally substituted
with aryl; (alkyl) {aralkyl)aminocarbonyl; mono- or di-
aralkyiaminocarbonyl; mono- or di-aryliaminocarbonyl;
(aryl {(alkyl)aminocarbonyl; mono- or di-
cyclcalkylaminocarbonyl; heterocyclylaminocarbonyl;
heterocyclylalkylaminocarbonyl:

_ (alkyl)(heterocyclyl)aminbcarbonyl:
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103 aral kyl am nocar bonyl, di aral kyl am nocar bonyl|

car boxyal kyl am noar bonyl hydr oxyl am nocoxbonyl , Jmﬂgﬂmnmﬂluwm or
het er ocycl e; or Rerr] and any A are taken togetkertw e h € he at ons
to which they are attached to forma 3- to 6- nenbered ring heterocycle;

each R2 is h or al kyl; nis an integer fromoO "’E’ﬂ'ﬁm
X is select e%’:}mhe group consisting of al koxy; aryloxy; Pg?a yl oxy;
hydroxyl; am no; allkylam no optionally substituted with hydroxy.

am nocar bonyl, N al kyl am nocar bonyl, car b,o?m 30L al koxycar bo ]‘/tHIS SHEET HAS BEEN
di al kyl am no; cycl oal kyl am no; di cycI oal kyl'ani no; cycl oal kyj al kyI%RLAﬁED

(al kyl) (aryl) am no; aral kylam no optionally substituted w th—cartoxy,
di ar al kyl ani no; awilayapmeﬁh&to@y@thekyan&nim&bafylm s- carboxylic

d bstituted,al k hi bi t hnd
ggl:oz d?ggstlo gl g.l Hg’i i/’ﬂ?ﬁr &?%eEP&YF]lYHS%P%%Tg?J‘%ﬁ]g% It Rel glr oai)ycg(rjlglpgt |nng
?f c%/ﬁl ogil kyLI Pﬁtera)bmyutefuez@c@m?n?Ak91ramambﬁmugl;araam®n

oget her) and a | 0
amgno substi t ut edg?a%%%é ‘é’r%llit%il Fﬁlo%gg %APH; l@r/ik R { koxy,
aral kyl oxy, al koxgptidmally saxbﬂﬁa-@;tedr pohk| aryhi rml:\wm:[yiquptlonally
al kyl am nocar bonyé Qﬁﬂttfé'é q:qlc% ny lk ﬁl’H( k(#e qq,{gﬂs{car bonyl ,

ar onylam ro

ar al kyl am nocar bo ar aral kyl am n
mer capt o, thi oal k%b‘@s‘é*tw‘é‘%m@}blaé'ylr CYC oalkenqua@mll, adhesi on

i nhi bitory conpougge B&£Pkeh VI 1Fonydi; Me clg@ggﬂg\lﬁ{&;{) is selected from
the group consi sti n% of am nocar bany! et yl, benzy]

ﬁ;%l’( |sobutyl

car boxyet hyl , cycf¥ e T aﬁyh?’c')‘%%mtmry Ydriet hyI

1- mﬁt hyl pr gpy| I r@lkw*ﬁéupﬁddw.é aii‘aﬂ.ﬂc@ﬁybulféﬂpl oyl kylamlnos&.\lva?n lA[ |
met hoxycar bonyl ani no am nohexano t an en Alerr
and Rlerr] are tak ’é%f)%%%%%" ela’lr]y amycids %%’ayf'rgﬁl%hél‘brrecﬁjp consi sti ng
of azetidi ne, azisubstituted radlkaioyd,; dNrdrplpeeadiuestituted

104 4. The cell,abesiomd iy biye &51%2589“%99%%6‘%%6”29@ ;M 3buty|

wherein Alerr] is se rom“the gro consisting o

i sobutyl, methyl t ayeteaikenylrsuliabifuted suhfenyl prabkenoxygahienyl and

i sopr opyl . 5. dpeisrallpdiasdtQruteld RitAr ¥r $OMMOLEh SepAI g1t 0 clai m

1, wherein A[err]oﬁglgggfﬁyegubstltuted with aryl; alkynoxycarbonyl
optionally substituted with aryl; alkynoxysulfonyl
optionally substituted with aryi; alkenyl- or alkynyl-
aminocarbonyl optionally substituted with aryl; alkenyl-
or alkynyl-aminosulfonyl optionally substituted with
aryl; acylamino-substituted alkanoyi; acylamino-
substituted alkylsulfonyl; aminocarbonyl-substituted
alkanoyl; carbamoyl-substituted alkanoyl; carbamoyl-
substituted alkylsulfonyl; heterocyclylalkanoyl;
heterocyclylaminosulfonyl; carboxyalkyi-substituted
aralkoyl; carboxyalkyl-substituted aralkylsulfonyl;
oxocarbocyclyl-fused aroyl; oxocarbocyclyl-fused
arylsulfonyl; heterocyclylalkanoyl; N',N'-alkyl,
arylhydrazinocarbonyl; aryloxy-substituted alkanoyl and
heterocyclylalkylsulfonyl.

> ' Y! is =N(R})=C(R?) (A*}-C{0}~;
Y? is ~-N(R!')-C(R?) (A°)-C{O)~;
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fromthe group consisting of alk ' stituted with amno
am nocar bonyl, aryl, al koxycar bﬁ mﬂluﬁﬂ B' rbonyl,  T'yuHis SHEET HAS BEEN
hydr oxyl am nocar bonyl , carboxy, c sng«tiet erocyclle, ﬁy pprEBN

b it

mercapto; aral kyl optionally substituted with am.no, am npcarboeny
car boxy, NH containing heterocycle, hydroxy, or nercapto; and heterocyclic

ring (when ANONO3MMd Rierr] are taken together). 6. ThePCHUBAASWOsi on
i nhi bitory conpound according to claim 5 wherein Alerr] is sselected from
the group consisting of carboxynethyl, 2-carboxyethyl, |-carboxyethyl,

hydr oxyl ani nocar bonyl et hyl , hydr oxynet hyl~, %4 capt onet hyl ,
I m dazol ym nethyl, N Bn-im dazol yl net hyl, phenyl, carbonet hoxynet hyl,
car bobenzyl oxynet hyl , and (when

Al err] and err e taken, toget her)
azetidine, aziridine, pyrroft e AR %eesrqrg%b]y %E‘? %‘?ﬁ’@u{:%l'lq‘”aﬁil)lési on
i nhi bitory conpou@dREc@3dCi@)+o claim6 wherein Alerr] is selected from
the group consisting of car t hyl -C et hyl,, |-cagboxyet hyl,
hydr oxyl ani nocar bonyl met hyIgﬁﬁoi%nierf%eﬁeﬁa%e%égp%&ffﬁﬁﬁ e the ‘group
i ni dazol yl met hyl . consgstime afeilydregesi oalknhi bindraraidygicuadkengdedi ng to
claim1, whereln Algyh1} Scydrsiangadentbyosekast el LIOBURSIGIRYP; aryy;

S pondi ng profec

consisting of am no acid si'de chai'ns and _corre |
derivatives; cycl¥BiRG21k¥kvd maney ospeionbkyl swpstitutiasd apinbal byt

cycl oal kyl, ~car boynohysh Qi AH1N9A3ER85YL tu & GindH BN AYYroRELERPL 0.
or

N containing heterocycle, carboxylal kyl am nocarbonyl
am ono- substi t ut e?ile% %}rﬁ% mercy] t?ﬁ%}‘ll’ﬁ%{ | thiprit3t¥alkyilbi t ory conpound
according to claim8, whereiinis|seldctiend frvgepardgibly c6hsrLdwihd 'g¥m the

group consisting of. amno acid side.chains and correspondin rotected
derivatives;- cycl® le%r}a,lcoladﬁlldglﬁq( 258 3N IT?/“seLﬁ%‘{’}C&J'{)geH’rRAtgﬁg‘?‘bhenyl ,
cycl ohexyl, carboigyivativess avicioedkpbnya:d nellhdX Gpdienall oxyubsel Caps®,
N- benzylim dazolyien RQtHdNY laevii®EAZO! yal vl - N.car banyl or
6- am nohexanoyl am no. Haftrld) acytl%gﬁé' hand aé“gy'f“l‘“%‘f 4 anino, 105
10. The cel | adheat¥aryGRASNYIRRIBENPBENY, a2Y? Il by it-0 calrbpry 1, alkmxei n

each Y3 is indepenserntyiosg! @akesyhaeBdife, 95%%1%559%, of am no aci ds
and correspondi ng_protected deriyatives. 11. The cell adhesion inhibitory
conpound accor di 9@&’%9‘@\ %Yi/ @}@yimmccarbcnyl,Y[dei,arl]ky,lgmimarmr;yl,
(alkyl) (aralkyl)aminocarbeny., aralkylaminocarbonyl,
diaralkylaminocarbonyl, hydroxyl,
carboxyalkylaminocarbonyl, hydroxyiam;nocarbonyl,
mercapto, thioalkoxy or heterccycle:
A is selected from the group consisting of
acidic functional groups and alky. optionally subst-zutez
with an acidic functional group, protected acid:c
functional group or aryl:
each A’ 1s independently selected from the grcu:
consisting of amino acid side chains and correspondinc
protected derivatives; aryZ; cycloalkyl: énd alkyl
optionally substituted with amino, acylamino, amino-
substituted acylaminc, aryl, cycloalkyl, carboxy, alkoxy,
aralkyloxy, alkoxycarbonyl, aralkoxycarbonyi,
aminocarbonyl, alkylaminocarbonyl, dialkylaminocarbonyl,
(alkyl) (aralkyl) aminocarbonyl, aralkylaminocarbonyl,

diaralkylaminocarbonyl, hydroxyl,

. This Sheet Has Been Replaced




Y[err] is aspartyl; and Y[er ' |nyI 12. The cell
adhesi on i nhi bitory conpound accord M!ﬂmmﬂnnt erein Xis selected
fromthe group consisting of al koxy, sard OXy arasKy¥oxy; hydr oxyl ; am no;
mono- and di al kyl ami no optionally substituted with hydroxy. am nocarbonyl,
- N al kyl am nocarbonyl . ~carboxy or al koxycarbonyl; di akyl am no;

cyl coal kyl am nd¥@ | kyl al kyl am no; di cycl oal kyl am no; (al MM&‘P}"
am no; aral kyl am no optionally substited with carboxy, diaralkylamno;

aryl am no; N-containing heterocycle; bis- car box%I ic acid-'s b'EHl,ISLBHEET HAS BEEN
al kyl anine and (nmon- orbis-carboxy) nethyl ani h@ear bonyyl - REPLACED

substitued-N-containing heterocycle. 13. The cell adhesi om—tnirtbt-tory
conmpound according to claim wher ei cted fromthe roup
consi sting of anino, ﬁma&#iyﬁﬁm?gﬁﬁwlam%w; P&ﬁf’ﬂ

butyl am no, t-butyl anrtaptiosoahybalkexypent yiestremydmyl am no,

e O Y ChnexY! ML LA angeh KL BNEAKLAT Bfether with the

phenyl met hyl am no, phenyl am no henyl e
di met hyl am no, . di i smmltawh@chdthsmmwlmmemm)a 3methosymembered

n- but oxy, t- but OXY, £ yllngs_Locgcpéperl di necar boxylicc acid, N -
(a, a' - bi s-carboxymet hg’r%z per i dl{:ecar boxam de, N - car box net hyl - 2-

pi peri di enecar boxani de, 1- hyd?BF&ﬁe’f‘ S EHF?'EPFF??ﬁPBbyI%ﬁ*We from the group
1-N - net hyl am do- 1 - d&@ﬁ't&hBYEﬁnhﬁ@ro&erB adid“ﬁlhé@lblltw ani no,

1- N - et hyl ami dobut yl ami no | - am do- 2: | ami n

1- car bonet hoxy- 2- met hyl but yl aRi nd, 8%- Wfrﬁﬁergjl %ﬁ“ﬁc? 30 %Et APPbut yl ani no,

1- car boxy- phenyl et hyI am no, Kotphetlies;edifrom dineylgroip pbasyspimeregi nyl ,
pi pecolinyl, and pep LY L v vi oxvs . - . arings 1 arms ren
106 14. %ééﬁ ‘T BEYREY b TRHPH POy ROSIFSEYAd ARABP i MY APIH m
1, wherein Zis optionediydstpati tineedymitih dorlgiostyi, ngmofioaatipdrasi c Nyl ,
aroyl, aral kyl car bonyhem,, cheg C ﬂ;ﬁi I K

ar al kyI oxycar bonyl %éyhgtmépgc ET‘% yCé car cxrf J(Déy%%x%ri; iwnyl‘l’he cell
adhesi on i nhi bi t or y ddéd¥yd ﬁ!}léeco‘?.‘dﬂ@ﬁl’wl@%ﬂﬂ ;1411 opedpail iy ¥aminey

(N-Ar' -urea) wherei wch%aqmgaarsyﬁamﬁéi U8 Aty (tah%rﬁ%haneosxa{ré%ﬂmtr{@

~aral kyl acar bonyl . e cel|l adhesion’inhibitor_ conmpound
according to clai m PPEiRR&aLdynsAPFEIpted WILh carboxy ! \Aﬁé?é?ﬁkk’)@“’tﬂ%a is
substituted at the pateapdsoli RB-efotFle; and (mono- or bis-carboxylic

ac:di-substituted alkylamine; heterocyclylamino:
heterccycly.-substituted alkyiamino.
and whereir the compound of formula I is expressly nc:
N’ ~carboxymethyl-N- {phenylacetyl-L-leucyl-L-asparty:-Il
phenyizlany.-_-prolyl)piperazine {(i.e., when
Z=phenylaceziy., Y=L, Y=D, Y’=F/F, n=2, and X=4-
carboxymethyv.piperazinyl) and expressiy nct pheny.ace:,.-
i-ieucyl~-l-espartyl-L-phenylalanyl-D-prcizine amide .:.¢.,
when Z=pheny_.acetyl, Y=L, -=D, Y'=F/p, n=2, and X=KE

2. The cell adhesion inhibitory compound
according tc claim 1, wherein:

Z is selected from the group consisting of
alkyl; aliphatic acyl optionally substituted with N-
alkyl- or N-arylamido; aroyl:; heterocycloyl; alkyl- and
arylsulfonyl:; aralkylcarbonyl optionally substituted with
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phenyl met hyl car bonyl . kN 1 Nhibitory conpound
according to claim1l sel ected from : !ﬂmma‘“ meSi sting of conpound
nunbers 1, 2, 4, 144, 145, 16, 147, 14 . 316, 337, 338, 345,
346, 347 and 357 as herein di scl osed. The cel |l adhesion

i nhi bitory corg@yipsdesaccording to claim 17 selected from PcmMBmmnﬂmp
consi sting of conpound nunbers 1, 206 and 316 as herein disclosed

19. A pharnaceutical conposition conprising a conpoun @HEEPQMEDBE&W'
one of claims 1 to 18 in an anount effective {5 |nh|b|t|on Or REPUIMYEDSSi ON
of cell adhe5|on and a pharnmaceutically acceptable AEEYTIS

-107- : The cell adhesion inhibitory conmpound according to

claim 3, wherein A&le} hétéﬁ&fdmlquea&hengneummﬁb 1<3f
am nocar bonyl et hyl

ut I SO car boxyet h | ohex

Ly oxyet hyl,  hyBFeLBTLRRYFaT Lo CTRORS Y1 S HBRRYA Rppmally 2058
get hyl t EI oet hy: nwi)‘gﬁpé(i'yli Zlmtmdyclmukexyeagb@nylfmknqmmt hﬁr]:arbonyl,

ani nohexanoyl ani no n n Alerr are taken togethe
Szetidine, agt i REYLEHRETRRAR an prpaRvIrRLRocatEY (CptTphelly
cel | adhesi on i nhi bubst jtebegouith aricer(dlkglsal Eoayh) aminvdier ei n A. S
sel ected fromthe e butyl, isobutyl,
met hyl t hi oet hyl , cg%ggﬁ% %§%q§igﬁﬁﬁq:°?b%§%g Xﬂpropyl and |sopropyl
6. The cell adhesi on i nhi ma@r%céﬁpmmﬁm@eﬂ@c@éu Fram Vhergmoum:
is (when Alerr] andofkestingr&r AkSDHJRJCRIRYY, PYAECA+£HIARL; and

X is selected from the group consisting of
alkoxy:; aryloxy; aralkyloxy; hydroxyl; amino; alkylamino
optionally substituted with hydroxy, aminocarbonyl, N-
alkylaminocarbonyl, carboxy or alkoxycarbonyl;
dialkylamino:; cycloalkylamino; dicycloalkylamino;
cyclcalkylalkylamine; (alkyl) (aryl)amino; aralkylamino
optionally substituted with carboxy; diaralkylamino:
arylamino; heterocycle; and (mono- or bis-carboxylic
acid)-substituted alkylamine.

3. The cell adhesion inhibitory compound
according to claim 1, wherein A‘ is selected from the
group consisting of cycloalkyl: heterocyclic ring (when A:
and R' are taken together); and alkyl optionally
substituted with amino, acylamino, amino-substituted
acylamino, aryl, carboxy, cycloalkyl, hydroxy, alkoxy,
aralkyloxy, alkoxycarbonyl, aralkoxycarbonyl,
aminocarbonyl, alkylaminocarbonyl, dialkylaminocarbonyl,
(alkyl) (aralkyl)aminocarbonyl, aralkylaminocarbonyl,
diaralkylaminocarbonyl, alkoxycarbonylamino, mercapto,
thioalkoxy or heterocycle.
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7. The cell adhesion inhibitory co to claim1l1, wherein
Alerr] is selected fromthe group co m![u] Ei&ﬂﬂ&!gﬂ optionally
substituted with am no, am nocarbonyl s rbonyl,

ar al kyl oxycar bonyl , hydroxyl am nocar bonyl, carboxy, NH containing

het er ocycl e, whwgisoey, or nercapto; aralkyl optional | y substPCTIUss/11570 h

am no, am nocarbonyl, carboxy, NH containing heterocycle, hydroxy, or

mer capt o; and heterocycllc ring (when Alerr] and R err] _are taken

t oget her) . 8.  The cell adheglgﬁ i nhi bitor THEhSHHﬁhHASdﬁENl
to claim7 wherein Alerr] is selected fromtUhe group READACKIE 03094
PCT/ US96/ 11570 + - 108 - L ~——consT3STI N

of carboxynethyl, 2- carboxxethy&he cell adﬂégfaﬁqfﬂﬂlﬂltory compound
hydroxylan1nocarbony|nethy mer capt oiret ﬁ P

dr ox
i mt dazol yl met hyl ,29¢oBRLNg Hazsx ghywherem Pphéﬁyﬁelea‘ﬁ%n%f%@ﬁu hyl ,

ng

car bobenzyl oxynetdndup @6@151snn§wesnaﬁi£&ﬂrmf&ﬂtlﬂ§iﬂ ez aken-beeet her)

azetidine, aziri rolidjne and eri 9
Thé cel | adheS|oﬁqéaﬂty#foF$¥g8ﬁ§SEth' cyc Y 'n&'hngPéVﬁFEY%hereln

Alerr] is select eqrd‘xroeuyméhhyg;oumercaptm@shﬂ,l ng-mefthydproyapt hyl

2- car boxyet hyl , 1- car et hy ro an1n carbonylnethyl,
hydr oxymet hyl , methgﬁgéﬁfgﬁgghyP Bﬁap¥ﬂ1 ‘hyl .
10. The cell adhaatm@anhrbongiymmDanuMH, 6-amxnnhaxmmnglamlnbhunyl and

wherein Alerr] isg, hré‘?ueﬁzn%‘?d‘tdya%' gaked Eo%et ﬂm%{kﬁ:& D %‘29%58&599 of

am no acid side c al ns correspon prote deri’vativeas
cycl oal kyl ; and PyeréP@}Peop?P@nBFP?rs@b%Q+tuted with aryl, cycloalkyl,
car boxy, hydroxyl am nocar bonyl, al koxy, aral kyl oxy, mer capt o,

N- cont ai ni ng het erocycl e,
g y 5. The cell adhesion inhibitory compound

according to claim 4, wherein A' is selected from the
group consisting of benzyl, n-butyl, isobutyl,
methylthioethyl, cyclohexyl, l-methylpropyl, n-propyl and
isopropyl.

6. The cell adhesion inhibitory compound
according to claim 4, wherein A' is {when A’ and R* are
taken together) pyrrolidine.

7. The cell adhesion inhibitory compound
according to claim 1, wherein A? is selected from the
group consisting of alkyl optionally substituted with
amino, aminocarbonyl, aryl, alkoxycarbonyl,
aralkyloxycarbonyl, hydroxylaminocarbonyl, carboxy, NH-
containing heterocycle, hydroxy, or mercapto; aralkyl
optionally substituted with amino, aminocarbonyl,
carboxy, NH~-containing heterocycle, hydroxy, or mercapto;
and heterocyclic ring (when A2 and R! are taken together).

8. The cell adhesion inhibitory compound
according to claim 7 wherein A? is selected from the group
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carboryal by az’dazzf‘gammmgmry"imgﬁua e R tieE RN ol aim 10

wherein A is independen d fron1mmqjgﬁgup consi sting of am no

acid side chai ns and correspondi ng es;

cycl ohexyl; and al kyl optionally substituted with phenyl . cycl ohexyl ,
car boxy, hydrom%WGcar bonyl", net hoxy, benzyl oxy, rrerc%&#ﬂ?“’“”y
N benzyl i m dazol yl, biotinyl, tetrazolyl, vali.nyl-N-carbonyl or
6-aninohexanoy|anino. WO 97/ 03094

PCT/ US96/ 11570 - 108_-409 -

12. The cell adhesion inhibitory conpound according to clain11,

wherei n each Y[err]cbﬁs%ﬁgﬁ%@%&ég?g eetﬁﬁi.ecé L4, o3 g‘i‘r&

consi sting of ami no aci spondi ng prote vatlves
13. The cell adhe5|oarb¢xyeﬁhyinyh@@mpauhdminocazhnnylmeu@yﬂo hwdraxymethyl,

wher ei n: merc%PEbﬂéiH§l, 1m1dazo§flmeﬁhin[3ﬁf 4 1&3?8&3?ﬁéthyl,

Y[err] is aspartyl I's valinylpro
14. The cell adhesi Phenyhi marbopetbopyuathyl, caghahesizygoxymethydy land

wherein X is sel ect ‘?ﬁhéﬁ(}fﬂ bhe wr arézrt@utanceaéé@&éﬂg Hedldidey; aé&)f&aﬁfe,

ar al kyl oxy; hydr oxyl ; ..am no;_ nmgno- ,and di al kyl am no optlona y
substituted with hyB¥ 14%ﬂqu§9§rB6R§FidiPe' al kyl anmi nocar bonyl ,
car boxy or al koxycarbonyl ; di al kyl am no; cycl oal kyl am nc;

oy el kyl amino o opti onal | y CubsARELEEIL PR RD AR B SE &l RyRaRiR.

aryl ami no; N-cont ai acoordigiertac yllaém Bi sheneilxnsdil is seldeted fromilthie igubeg

al kyl am ne and (nnngbnégsgiﬁﬁ of carboxymethyl, 2-carboxyethyl, 1-
carboxyethyl, hydroxylaminocarbonylmethyl, hydroxymethy!l,
mercaptomethyl and imidazolylmethyl.

10. The cell adhesion inhibitory compound
according to claim 1, wherein A' is independently selected
from the group consisting of amino acid side chains and
corresponding protected derivatives; cycloalkyl; and
alkyl optionally substituted with aryi, cycloalkyl,
carboxy, hydroxylarinocarbonyl, alkoxy, aralkyloxy,
mercapto, N-containing heterocycle,
carboxyalkylaminocarbonyl or amino-substituted acylaminc.

11. The cell adhesion inhibitory compound
according to claim 103, wherein A’ 1s independently
selected from the group consisting of amino acid side
chains and correspornding protected derivatives:
cyclohexyl; and alkvl optionally substituted with pheny.,
cyclohexyl, carboxy, hydroxylaminocarbonyl, methoxy,
benzyloxy, mercapto, N-benzylimidazolyl, biotinyl,
tetrazolyl, valinyl-N-carbonyl or 6-aminohexanoylamino.
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wherein X is selected from nsisting of arino, REPtAQEﬂﬁ_no,

carboxy)nethylaninocarbonyl- ' - containing ,
15. The cell adhesi on i nhi b’EﬂW"'I’HﬂEM"H - according t‘thﬂS'aBHﬁEIZHAS BEEN
C L

I sopr opyl am no, I sobutyl am no, n-butyl am no, t-butyl amrmo—TsoTanyt;
| sopentyl am no, hexyl am no, cycl ohexyl am no, cycl ohexyl net hyl am no,
net hyl pheny| Wi97§3094 - WO 97/ 03094 PCT. 1570
110 - phenyl et hyl am no, phenyl am no, 4- .

met hoxyphenyl net hyl am no, di nmet hyl am no, di i sopropyl am no,

di i sobutyl am no, hydroxy, nethoxy, n- ’tiﬁ%ﬁy, t - but oxy, benzyl oxy,

2- pi peri di necarboxylic acid,

N -(a, a' -bis-carboxynet hyl ).-2-piperidi.qecatr boxan de, ..N .-

car boxynet hyl - 2- pi peri di neca?bo '&E}al? Sfégﬁnégh itpry compound
met hyl propyl am noacterlingt ty|cmicto11- whielrelist bgthnthds independently

3, 3-di net hyl but yl gm -N. - | am .do .amkng, d-__. .
anido-2-nethy|butgggggﬁgé ﬁ%%égﬂ§§ég?%§%yEgggagghﬂﬁe?%y??ﬁﬂﬂﬂ%ﬁ%Qﬁxand

1- N - net hyl ani do- goneesponding protected derivesiivesy-| - phenyl net hyl ani no,
nmor phol i no, piperidinyl, N phenyl pi perazi nyl, pipecolinyl, and

pi per azi nyl . 16. The cell adhesion inhjbitory conpound
according to claim1, whereldr zThe seldcpeherism thibitoryyGampaidssi sting

of aliphatic acyl acasping to clarial kyl eaekesyl, heterocycl oyl ,

al koxycar bonyl , araliylox arbonyl and het erocycl oal kyl carbonyl ..

17. The cell adhesioni|ﬂﬂtﬁtﬁ¥§'conpound according to claim 16
wherein Z is a (N-Ar'-urea)¥pasaleucinysubstituted aral kyl carbonyl group.

Y® is aspartyl; and
Y’ is valinylprolinyl.

14. The cell adhesion inhibitory compound
according to claim 1, wherein X is selected from the
group consisting of alkoxy: aryloxy; aralkyloxy;
hydroxyl; amiro; mono- and dialkylamino optionally
substituted with hydroxy, aminocarbonyl, N-
alkylaminocarktonyl, carboxy cr alkoxycarbonyl;
dialkylamino; cycloalkylaminec; cycloalkyialkylamino:;
dicvcloalkylaxino; (alkyl) (aryljamino; aralkyiamino
optionally substituted with carboxy; diaralkylaminc;
arylamino; N-containing heterocycle; bis-carboxylic acad-
substituted alkylamine and (mono- or bis-
carboxy)methy_aminocarbonyi-substituted-N-containing

heterocycle.

15. The cell adhesion inhibitory compound
according to claim 14, wherein X is selected from the
group consisting of amino, methylamino, isopropylamino,
isobutylamino, n-butylamino, t-butylamino, isocamyl,
isopentylaming, hexylamino, cyclohexylamino,
cyclohexylmethylamino, methylphenylamino,
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18. The cell adhesi on i nhi bi ggy according to claimil7, . )
wherein Zis a (N-Ar'-urea) Jmﬂmm“‘m‘ lI:Hlll tuted phenyl lgygﬂm'bpmlBEm4
19. The L a '

group. e hesi on iinhi bitory clonpourgp| ACED
according to claim2 selected fromthe group consisting : 4+
nunbers 1, 2, 4, 144, 145, 146, 147, 148, 206, 315, 316, 317, 337,
338, 345, 34WO9M%M 357, 358 and 359. Woo7/ 06T 1570

PCT/ US96/ 11570 - 111 - .

20. The cell adhesion inhibitory conmpound accordi ng { n -
selected fromthe group consisting of” azéprp'éund' nunbe g@é% -izzﬁ\ﬁeﬁEEN
358 and 359. 21. The cell adhesion inhi bitoL 5Qnd_
‘according to claim20 selected.fromthe group consisting of conpound
nunbers 358 and BQ%Fnyfheéiﬁiamlno, pﬁen&%?m%@%hgﬁnaceutical conposi tion

conprising a metinpopienydaetiybgmine anydimethyflagliaops 1 to 21 in an
anmount effective ' I ght DL - essi f cell
Rdhesi on and a - HRsroREiiaiip, ' BEiBobuER Bline, nyRMBRGCSRLEHoRY, G

23. The phar maceubutexy.chrpusorieonbantptokyg 2-piperidineganboryliaradial,

conpri sing an agegi. &glPChed-theBbxymethy If- B raQApeehrBIxQhide, N'-

corticosteroids, bronchodilators, . . ..antiasthmatics, antiinflanmmatories,

antirheunati cs, Carbo*ﬂﬁﬂfﬁgéﬁﬁﬁ?é@Sﬁﬁ@é?e%ﬁE??ﬁﬁﬂﬂﬁﬁki§é§¥dr°xym9thyl'2'

| m*runor_mdﬁl at o][ s, methylp_xiﬂptyll_ﬁﬁtﬁhb_at 16K’ andtiyldntii@bat-inethylethylamino,

24. A method o nggfifﬁég%yl Gt& Eﬁiﬂg.O{-N'-methylamidobutylamino, 1-
amido-2-methylbutylamino, l-carbomethoxy-2-
methylbutylamino, 1-N'-methylamido-2-methylbutylamino, 1-
carboxy-i-phenylmethylamino, morpholino, piperidinyl, N-

phenylpiperazinyl, pipecolinyl, and piperazinyl.

16. The cell adhesion inhibitory compound
according to claim 1, wherein Z is selected from the
group consisting of aliphatic acyl, aroyl,
aralkylcarbonyl, heterocycloyl, alkoxycarbonyl,
aralkyioxycarbonyl and heterocycloalkylcarbonyl.

17. The cell adhesion inhibitory compound
according to claim 16, wherein Z is a (N-Ar'-urea)-para-
substituted aralkylcarbonyl group.

16. The cell adhesion inhibitory compound
according to claim 17, wherein 2 is a (N-Ar'-urea)-para-
substituted phenylmethylcarbonyl group.

19. The cell adhesion inhibitory compound
according to claim 2 selected from the group consisting
of compound numbers 1, 2, 4, 144, 145, 146, 147, 148,
206, 315, 316, 317, 337, 338, 345, 346, 347, 357, 358 and
359,
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suppressing cell adhesion in

a nanmal ' g the step p= OF _
adm nistering to said mamal tMﬂllmwllm Mm[ conpoBH8i SHEEIHAS BEBlY
to claim22 or 23. NIRRT t hod accordi ng t REELAGED 24,

wherein said nethod is used for preventing, inhibiting or

suppressing inflammati on. WO 97/ 03094

PCT/ US96/ 1157WO0 97/0309¢ - 112 - PCT/US96/11570

26. The nmethod according to claim25, wherein ~said inflammation is

cel | -adhesi on associ at ed i nfl anmati on. 27. The net hod
according to claimz24, wherein sai d mefhddtis used for preventing,

I nhibiting or suppressi ng an i nmune or autoi mmune response.

28. Th t hod di t | ai 7, ' . sai.d.i
Sutof mune. 1 esponae s cel |- SneorBa c1E" &isnion MRS REY: FoRbeBP LN
response. _ according?%o Ehaimelhoﬁehgct&dﬂfqpm(Ihelgrnuﬁ4pombéseing
said nethod is usedof c}i#ﬁg%dobﬁﬂﬁéi{gni' azge ePSE 358 a gl ggrged fromthe

., arthrrtrs,

S
group consi sting of "as bsori‘asis, “transplantati on
rej e€ction, nmultiple sclerosis, di abet es and i nflammtory bowel

di sease. 21. The cell adhesion inhibitory compound
according to claim 20 selected from the group consisting
of compound numbers 358 and 359.

22. A pharmaceutical composition comprising a
compound according to any one cof cliaims 1 to 21 in arx
amount effective for prevention, inkibition or
suppression of cell adhesion. and a2 gharmaceutically
‘acceptable carrier.

23. The pharmaceutical composition according
to claim 22, further comprising an agent selected from
the group consisting of corticosteroids, bronchodilators,
antiasthmatics, antiinflammatories, antirheumatics,
immunosuppressants, antimetaboclites, immunomodulators,
antipsoriatics and antidiabetics.

24. A method of preventing, inhibiting or
suppressing cell adhesion in a mamma. comprising the ster
cf administering to said mammal the pharmaceutical
composition according to claim 22 or 23.

25. The method accoerding to claim 24, whereir
said method is used for preventing, inhibiting or
suppressing inflammation.
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26. The method according to claim 25, wherein
said inflammation is cell-adhesion associated
inflammation. )

27. The method according to claim 24, wherein
said method is used for preventing, inhibiting or
suppressing an immune or autoimmune response.

28. The method according to claim 27, wherein
said immune or autoimmune response is cell-adhesion
associated immune or autoimmune response.

29. The method according to claim 24, wherein
said method is used to treat or prevent a disease
selected from the group consisting of asthma, arthritis,
psoriasis, transplantation rejection, multiple sclerosis,
diabetes and inflammatory bowel disease.
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