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(57) Abstract

Compounds of formula (I} and their pharmaceutically acceptable salts are VLA-4 antagonists. They are useful in inhlb:ﬁng cell
adhesion and in the therapeutic or prophylacnc treatment of inflammatory and antoimmune diseases, particularly inflammatory airways
discases. They are particularly useful in reducing post-surgical inflammation, especially that resulting from transplant surgery.




- 2- as useful for inhibition, prevention, and suppression of

VLA- 4- nedi ated cel | adhesi on. It has now been found that certain novel
conmpounds have very good VLA-4 antagonistic activity and useful

phaf macol ogi’ B;&gert I es. Accordi ngly, the present i nvengdmEreiooassdes
I n one aspec corrpounds of formula 1 -1- : [err]

[err] [err] [err]
[err] wherein R1 is al kyl, al kenyl al kynyl , cycl oal kyl ,- aryl -fused

cycl oal kyl, cycl oal kenyl , . aryl ﬂA substltuted al kyl (aral kyl),
aryl -substituted al kenyl or aIkyn9¥—‘3f3¥%%Pﬁ§l-substltuted al kyl ,
cycl oal kenyl - substituted cycloalkyl blaryl al koxy, al kenoxy, alkynoxy

aryl - substituted alkox aral kox t ut Ikenox | kynoxy,
B Yy ani o, THA SRS {67 R RRAYE soPiegundy Jhlch, e oV B SRR P
aryl - subst i tputpachtiminiod nydhamimpounds anldkbheiy harms pbgrnaceyxhcnlsy, aryl am no,

N-al kyl urei do-substituted al kyl, N-arylureido-substituted al kyl,

al kyl car bonyl am no- substitured al kyl, am nocarbonyl - substitut ed al kyl,

het er ocycl yiGelltdhesiarcjel, gIprengssdyi whitle cella laksptiate ydthegagls gthiess migrakestoivardsed
am no, car r I aryl,
or het er ooy %] {E%&HE %rget, &@H&U@% %1@ e§%r5&éhﬁxlar ﬁ%ﬂﬁﬁ%ﬁ%ﬁé\s Ming lﬂﬁl‘agicil y
al kenyl , ar yphenqspensetCallnghesion qpsesadpesiqay ¢f empwywemcmnémhkw cells| fk’ényl
cycl oal kenylne alb‘saawht xaigaﬂatﬁ;nydnﬁ&b Sbhbpli&t @ddth of MBLEVARENCARA to the sire

het er ocycl yl car bony am nocar honyl, am do, nono- or d| al kyl am nocar bonyl ,
mono- or di a}fymam,rfbewbmm rol¢ wymmaéﬁvrm&*ml%eﬁwc 8t inflammation asdbony | |
nmono- or di gmmudeiréieEaisbonyl, aronatic or aliphatic acyl, or alkyl
optional l'y substituted by substituents sel ected fromthe group consisting.
of am no, hal o, hydroxy, nercapto, nono- or dialkylam no, nono- or

di aryl am no,Various cell-surface macromolecules (known as cell adhesion receptors) mediate cell-

cell and cell-matrix interactions. For example, the infegrins are the key mediators in
adhesive interactions between hematopoietic and other cells. Integrins are non-
covalent heterodimeric complexes consisting of two subunits, @ and B. Depending on
the type of its @ and B subunit components, each integrin molecule is categorized into
its own subfamily. There are at least 12 different o subunits (ol-06, a-L, o-M, o-X,
o-JIB, a-V, and o-E) and at least 9 different B subunits (B1-p9).

The very late antigen-4 (VLA-4), also known as a4p1 integrin or CD49d/CD289, is a
leukocyte cell surface receptor that participates in a variety of cell-cell and cell-matrix
adhesions. It is a receptor for both the cytokine-induciﬁle endothelial cell surface
protein, vascular cell adhesion molecule-1 (VCAM-1), and the extracellular martrix
protein fibronectin (FN). Anti-VLA-4 monoclonal antibodies (mAb’s) inhibit VLA-4-

dependent adhesive interactions both in vitro and in vivo. This inhibition of VLA-4-

dependent cell adhesion may prevent or inhibit several inflammatory and autoimmune
pathologies.

WO 96122966 describes compounds of the formula

-Y- -CH/U\NH — CHR4

R

X
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al kyl aryl am no, nono- or diacyl am no, al koxy, al kenoxy, aryl oxy,
t hi oal koxy, thi oal kenoxy, thioal kynoxy, thioaryloxy, and heterocyclyl;

- 3- R5 is al kyl, aIkenyI, al kynyl, cycl oal kyl, cycl oal kenyl, aryl ,
aryl - substltute? ?% aryl - substituted al kenyl, or al kynycreresass
optionally sHPSYR ed by substituents sel ected fron1the group consi sting

of ami no, hal o, hydroxy, nercapto, nono- .or dial kyl am no, nono- or

di aryl am no, al kyl aryl am no, nono- or diacylam no, al koxy, al kenoxy,
aryl oxy, thioal koxy, thioal kenoxy, thioalkynoxy, thioaryloxy, and

het er ocycl ylas usefilGor inhibltion] predéntidAydnd sﬁtﬂa’dﬁlﬂm of OHLA-Plelisked el cdRabKENY! |
aral kyl, aryl-substituted arkenyl or ynyl, hydroxy-substituted al kyl,
al koxy-substituted al kyl, aral koxy-substituted al kyl, am no-substituted
al kyl, (aryllt Habsddw (Heed fahddy Itmtyeeaarabo l’ﬂx)ﬂbc’inid’ﬂ@cuﬁﬂbﬁiailé Wed god K WLA-4

t hi ol -substituted al k substituted al kyl,
(hydr oxy- subs%J BPited “’k’g/?‘iﬂ% uﬁjglﬁfdg%ﬁl PEAPRTFISS. chi oal koxy- subst i t ut ed
al kyl , acyl am no-substituted al kyl, aIkyIsquonyIanlno substituted al kyl,
o o A R LS B o) B B fron
t hi onor phol i nocar bonyl - subst$zuted aIkyI [N-(alkyl al kenyl or alkynyl)
or (NN- dial kyl, dlalkenyl di al kyny®@) -am n nyl - substituted al kyl,

b o i

I~ t

car boxyl - substit ut ed® 1y, - ylanl 0- subs acylanlnoalkyl or

am no acid side chains s@lected spar agi ne, Iutanlne
S-nmet hyl cysteine, nethionine and requndlng BlfOX|de and sul f one
derivatives thereof, glycine, leucine, isg@eucine, allo-isoleucine,

tert-1eucine, norleucine, phenylalanlne, t ¥ osi ne, tryptophan, proline,
al anine, ornithine, histidine, glutam ne, valine, threonine, serine,
asparric acid, heta- cyanoal anine, and all ot hreoni ne; R7 and R8 are

i ndependent W12 g| kyl , aIkenyI carbocyclic aryl, heteroaryl, or alkyl,

al kenyl , carkyds ¥ikyi, Glkeap] alEfny'PecS'aBﬂ 1Y hryRERad t}ctbtaﬁ& b;ydéa-l@enw*aﬁh'i ents
selected fro t he g ﬁbp §£ }stlng of am no, Hydroxy, mercapto 0- or
di al kyl am nc? i ’a Asylrg! s‘ﬁ!‘”R‘}l“ﬁ?"?Yla?fn?lHH‘ Ld‘iyall"?qk&lrﬁuhﬁlm%no- or
d|h acy: ﬁm no, auau,guqmrpalkammméecaegddawl slmygadxk&eyy .alldeRb Idﬂa,me e
t hi oal kynoxy, OXY,, _an 099t er
Wt e ar SubsBlEE KR %‘3‘&‘?@ e‘{%@%&a‘\éﬂaﬁkmm% ﬂ&ww ylaming, s 0,
NH, S, SO @lkegylgming | or CalkRbylarRioB}H, afCRRGHOBEBHakGREH), GERRubitutedN( R4) 2;
alkenylamino or alkynylamino, aryloxy, arylamino, N-alkylureido-substitured alkyl,
N-arylureido-substituted alkyl, alkylcarbonylamino-substituted alkyl, aminocarbonyl-
substituted alkyl, heterocyclyl, heterocyclyl-substituted alkyl, heterocyclyl-substituted
amino, carboxyalkyl substituted aralkyl, oxocarbocyclyl-fused aryl, or
heterocyclylalkyl;

R is (CH,)¢-V-(CH,)o-V-Rs;

R; is H, alkyl, alkenyl, aryl, or heteroaryl;

R4 is H;, aryl, alkyl, cycloalkyl, alkenyl, cycloalkenyl, alkynyl and aryl-substituted

alkyl, heterocyclyl, heterocyclylcarbonyl, aminocarbonyl, amido, mono- or
- dialkylaminocarbonyl, mono- or diarylaminocarbonyl, alkylarylaminocarbonyl

diarylaminocarbonyl, mono- or diacylaminocarbonyl, aromatic or alipharic acyl or

alkyl oprionally substituted by substituents selected from the group’ consisting of

amino, halo, hydroxy, mercapto, mono- or dialkylamino, mono- or diarylamino,

alkylarylamino, mono- or diacylamino, alkoxy, alkenoxy, aryloxy, thioalkoxy,

thioalkenoxy, thioalkynoxy, thxoaryloxy, and heterocyclyl;
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Wis CHor N -4 - Yis
CO S, or P2; Zis (CH2)n', CHRG, or NR7; n and n' are independently
0-4, mis 1-4; pis 1-4; q and ¢ arelndependently15 and r is ;
or phar macelfyipeakidss accept abl e salts thereof.  Conpounds oquTI‘Fé’”?’ﬂQ?%tlo

I .e. conpounds of formula | and their pharnmaceutically acceptable salts,

are VLA-4 antagonists and useful to prevent, suppress, or inhibit cell
adhesi ons. Thus, they are useful in VLA-4-nediated cell adhesion disease
states, particularly inflammation and aut oi mune di seases. They are
particularly useful in surgery-induced inflammation, especially transplant
surgery. TheggconaRHNsdRert, atll@%?ll BYcEdHiyD Ly Bk, uﬁﬂ,da:ﬂLﬁB&u&red hikyk; @i nati on

wi th other ag ents active lWgreventlon suppressi.on, |nh| ition of

cel | adhesi o‘r\‘ bstituted Alkgoyl (—f*’f"rt?é’éﬁ ralkyd fopgigmally FﬂtPES‘ tfyss"é’sﬁb‘i"fg?‘fré etrd cal
conposi ti on, frexafhd ?Bhﬁ&éﬁé:sﬁn&@ﬂm hQG Hydfoxyl fredtaprd} agm&r&aueyqummm ng an
ef fecti ve anopunt g&f‘ i nventi on, )gt | onal h%/> ?t her with a
phar maceut i c&PPS ‘ércé é’S‘P’é” ‘l%*“m'“"’l'ﬂ%i’no?’hgﬁac UpRE; 2koKY %

i nvention al agloRy QMidiH&xﬁ,&ﬁWi%ﬂ@xwfhx&illeydoﬂy,ﬁmoh@ﬁbxﬂ ared het@ogyolyh ds of
formula I or pharmaceutically acceptable salts thereof, for use as

phar maceuticals, particularly in VLA-4 antagoni sm In a further aspect

the inventi oRg jsrabivil,cdkenyl, nalityngl) cpdloaliol acycloalkenyd, aralRykl atylrsibstimmdedlkenipl ch

conprises adm r ) I gPreferably nan,, n Jehy
Q}cgncyt‘? h L S B "é%}nﬁﬁ’ sut?:rs fB a1 A58 y‘B&bs?!r

treat ment an‘e % Ve
further aspedkyl, tatrmo-subsmmmln akkyb\,(azyésxbsmutquelkyibxwdmnpbmm)@ﬁbsnmed

vent  on 1 ool SAAEGRLP LG, AGRHGHTRRkARL L,  B5BT Hbshhud

di sease nedi a

2 yet

alkylthxo)-substltuted alkyl, thioalkoxy-substituted alkyl, acylamino-substituted alkyl,
alkylsulfonylamino-substituted alkyl, arylsulfonylamino-substituted alkyl, morpholino-
alkyl, thiomorpholino-alkyl, morpholinocarbonyl-substituted alkyl,
thiomorpholinocarbonyl-substituted alkyl, [N-(alkyl, alkenyl or alkynyl)- or (N,N-
dialkyl, dialkenyl or dialkynyl}-amino] carbonyl-substituted alkyl, carboxyl-substituted
alkyl, dialkylamino-substituted acylaminoalkyl; or amino acid side chains selected
from arginine, asparagine, glutamine, S-ﬁﬂhyl cysteine, methionine and
corresponding sulfoxide and sulfone derivatives thereof, glycine, leucine, isoleucine,
allo-isoleucine, tert-leucine, norleucine, phenylalanine, tyrosine, tryptophan, proline,
alanine, ornithine, histidihe, glutamine, valine, threonine, serine, aspartic acid, beta-

cyanoalanine, and allothreonine;

R7 and R; are independently H, alkyl, alkenyl, carbocyclic aryl, heteroaryl, or alkyl,
alkenyl, carbocyclic aryl or heteroaryl substituted by 1-3 substituents selected from the
group consisting of amino, hydroxy, mercapto, mono- or dialkylamino, mono- or
diarylamino, alkylarylaminp, diarylamino, mono- or diacylamino, alkoxy, alkenoxy,

aryloxy, thioalkoxy, thioalkenoxy, thioalkynoxy, thioaryloxy, and heterocyclyl;

or R; and R¢ taken together with the atoms to which they are-attached may form a
heterocycle;
Vis O, NH, §, SO, orSOz,

Xis COst, PO;H SOst SO3H 0P03H COzH or CON(R4)2’
Wis CH or N;

_ suasni'u're SHEET (RULE 26)



Preferred conpounds of the invention are those of formula la
[err] [err] [err]

[err] wherein R2 is Cl-4al kyl -oxy-Cl1.8alkyl; R4 is H alkyl, alkenyl,

car bocycl i c.argl ?r heteroaryl; X is CO2H of CQRal kyl ; and pdEEESB/NGEIRS
synbol s ar e WRO¥IShed for formula | ; or pharmaceutically acceptable salts
t her eof . Mor e- preferred conpounds of “the invention are those of formul a

la wherein RL is aryl; R2 is nmethoxy-n-propyl; R3is H R4 is alkenyl or
aryl; Xis CQ®2H, nis 0; and Wis CH or pharnmaceutically acceptable salts
thereof. . A Raid iseyl &pgpbodi ment of the invention is directed to

conpounds of_ formula |b [err]
[err] Zis (CHz)n', CHRG, OI'NR7; [err] _ ’ [err]
R4 ~ nand n' are independently 0-4; [err] wherein RL is
‘N-aryl urei dc‘)‘E)her_lxl ; R2 is Cl-C4-al kyl - oxy-C2-C4-al kyl ;
i1s 1-4;
pis 1-4;

q and q' are independently 1-5; and
ris 0 or 1; '

or pharmaceutically acceptable salts thereof.

Compounds of the invention, i.e. compounds of formula I and their. pharmaceutically
acceptable salts, are VLA-4 antagonists and useful to prevent, suppress, or inhibit cell
adhesions. Thus, they. are useful in VLA-4-mediated cell adhesion disease states,
- particularly inflammation and autoimmune diseases. They are particularly useful in
surgery-induced inflammation, especially transplant surgery. The compounds of the
invention may be used alone or in combination with other agents active in the

prevention, suppression, or inhibition of cell adhesion.

Another embodiment of the invention is a pharmaceutical composition, particularly a
composition for VLA-4 antagonism, comprising an effective amount of a compound of

the invention, optionally together with 2 pharmaceutically acceptable carrier.

In another aspect, the present invention also provides compounds of the invention, i.e.
compounds of formula I or pharmaceutically acceptable salts thereof, for use as
pharmaceuticals, particularly in VLA-4 antagonism.

In a further aspect the invention provides a method of antagonizing VLA-4 in a
mammal which comprises administering to a mammal, preferably man, in need of such

treatment an effective amount of a compound of the invention.

In a yet further aspect, the invention provides the use of a compound of the invention

for the préparation of a medicament for the treatment of a disease mediated by VLA-4.

Preferred compounds of the invention are those of formula I

SUBSTITUTE SHEET (RULE 26)



R3is H R4 is H Cl-C4-al kyl, C2-C4-al kenyl or carbocyclic aryl;

nis |l or 2 ms 1,2 or 3; X is COOH or CO2R5; and
R5 is optionally substituted | ower alkyl; or pharmaceutically
accept abl e sa,btgg bdegr eof . _ . PCT/EP99/0038
- 6- Preferr arethe conpounds of farmula |Ib wherein - RLis
N- (oprionally substituted phenyl)-urei dophenyl; - R2 is :
met.hoxypr opyl ; R3is H - R4 is C2-C4-al kenyl or optionally
substituted phenyl nis 1, mis 1; and Xis
COOH; or phar maceuti cBhly accept abl e salts thereof. '
Most - preferred corrpounds of thﬁ |nvent n are those of forrrul alc
[err] R~\C wX [err H 4
[err] [err] ll [err] ,g' R2|s H CH3, d or NH2; R2
is (CH2)30CH3Or (CH2)40CH3; OR4 is - (CH)=(IcH) - , phenyl, 4-net hoxyphenyl,
or 3, 4-di net hoxyphenyl; and T is NH or ; or a phar maceutical |y
accept abl e saLt 1 her eof .

wherein

R; is Cy4alkyl-oxy-C,. salkyl;

R4 is H, alkyl, alkenyl, carbocyclic aryl or heteroaryl;

X is CO,H or COjalkyl; '

and the other symbols are as defined for formula I; or pharmaceutically acceptable

salts thereof.

More-preferred compounds of the invention are those of formula Ia wherein R, is aryl;
R; is methoxy-n-propyl; R; is H; Ry is alkenyl or aryl; X is CO;H; n is 0; and W is
CH; or pharmaceutically acceptable salts thereof.

A particular embodiment of the invention is directed to compounds of formula Ib

R,
| l a _A%x b
R~ /N\%‘“\N,CH |
A |
Rs

wherein R, is N-arylureidophenyl;
R; is Cy-Cs-alkyl-oxy-C,-C,-alkyl;
R;is H;
R4 is H, C;-Cs-alkyl, C;-Cy-alkenyl or carbocyclic aryl;
nistor2;
mis1,2or3;
X is COOH or CO,R;; and
Rs is optionally substituted lower alkyl;
or pharmaceutically acceptable salts thereof.
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"Al kyl" means a straight-chain or branched-chain al kyl radical containing
froml to 10, preferably from1l to 6, and nore preferably from1 to 4,
carbon atons. Exanpl es of such radicals include nethyl, ethyl, n-propyl,

i sopropyl, n-but I, i sobutyl, sec-butyl, tert-butyl, pentylpctEmonemssd,
hexyl , and hjite S A kenyl " neans. a stsr ai ght-chai n or branched-chain

al kenyl radi cal contal ning from2 to 10, preferably from2 to 6, and nore
preferably from2 to 4, carbon atons. Exanples of such radicals include
etheryl, E- and Z-propenyl, isopropenyl, E- and Z- butenyl, E- and

Z- i sobut eny IPrefgredQPéjch BRPLETHE of fRRHIads Qﬁﬂ%kn
-7- "Lower" in CO%UHC'[I on with the above terns neans a said radical

containing up to 6ReHr é??“é’%‘l’itsubsnmﬁéIEQE‘}Yﬂ)d{fE*S"Pi}eHYIconJ unction with the
above ternms neans R, idhéthédpkdpyl; substituted by e.g. am no, halo, hydroxy,
mercapt o, mono- or_dialkylam no, nono- or di- arylalkylam no, nono- or

di aryl am no, al kox$33aty| oxy, aryl, thioaryloxy, thioal koxy or

het er ocycl yl . " ARk;er&LQ-{IE@ﬁ!Soﬁopﬁiohﬂl)gJﬁbstﬁhﬁd phédyl;br anched- chai n al kynyl
radi cal cont ai ning frﬁm 2 to 10, preferably from2 to 6, and nore

preferably from2 B¥ % carbon atonms. Exanples of such radicals i.nclude

et hynyl (acetyl enyl)is 1pambynyl, propargyl, butynyl, hexynyl, and decynyl.
"Cycl oal kyl " maans?(a. g&fgc al kyl radical containing from3 to 8,
preferably from3 , catbon atonms. =~ Exanpl es of such cycl oal kyl radicals
i ncl ude, cycl opr opyt pharmatenkicallylacceptableaplesthytepf.cycl ohexyl , and cycl opr opyl
nmet hyl . "Cycl oal kenyl " neans a cyclic carbocycle containing from4 to 8,
preferably S to 6, carbon atons and one or nore doubl e bonds. Exanples of
such cycl oalMestwprefercadi comtpoundscif dardnvspeivn peathesef forawala Ishexeny | |

cycl opent adi enyl, and 2-net hyl - 2- but enyl .

/COOH

@l x @M* m

wherein

R, is H, CH,, Cl or NH,;

R; is (CH,);OCH;or (CH,)sOCH3;

Ry is -(CH)=(CH)-CH,, phenyl, 4-methoxyphenyl or 3,4-dimethoxyphenyl; and Tis
NH or CHj;

or a pharmaceutically acceptable salt thereof.

“Alkyl” means a straight-chain or branched-chain alkyl radical containing from 1 to
10, preferably from 1 to 6, and more preferably from 1 to 4, carbon atoms. Exé.mples
of such radicals include methy.l, ethyl, n-propyl, isopropyl, n-butyl, isobutyl, sec-butyl,
tert-butyl, pentyl, isb;amyl, hexyl, and decyl.

“Alkenyl” means a straight;chain or branched-chain alkenyl radical containing from 2
to 10, preferably from 2 to 6, and more preferably from 2 to 4, carbon atoms.
Examples of such radicals include etheryl, E- and Z-propenyl, isopropenyl, E- and Z-
butenyl, E- and Z-isobutenyl, E- and Z-pentenyl, and decenyl.

SUBSTITUTE SHEET (RULE 26)



Aryl means carbocyclic or heterocyclic aryl (heteroaryl). "Aryl"
(carbocyclic aryl and heteroaryl) means a 5- or 6-menmbered carbocyclic
aromati c or heteroaromatic ring containing 0-3 heteroatons sel ected from O,
N, and S; a\pbgyfg-}ﬁbg 9- or 10-nenbered aromatic or het er oar AFAEFEIAPHy
system contai ning 0-3 heteroatons selectegd fromO, N, and-S; or a tricyclic
13- or 14-nenbered aromatic or heteroaromatic ring systemcontaining 0-3
het eroatons selected fromO N, and S; each of which rings is optionally
substituted with 1-3 substituents selected frome:.g. |ower alkyl, alkenyl,
al kynyl , substituted | ower aIkyI substituted aIkenyI substi tuted al kynyl,
=0, NO2, halggen., drox Va9 la

benzyl , phenq‘% et benz° nfu6‘§§/°n gél¥ fter ﬁa’ c|a*|"estae‘dfa(')ﬁ(rl%%l °8§<T‘1y°?'?‘%ﬂ9$ #’ gach of
sai d phenyl catimnaydms phenoxy, benzyl oxy, heteroaryl, and heteroaryloxy is
optionally -8 -
substituted with 1-3 substiruents sel ected from e. g. lower alkyl, alkenyl,
al kynyl , hal ‘Sybstitutedd irosopjunatiemwith the/hewe tenhe mpeans pirihtadical tbstityted by
benzyl oxy, b o 0 a , Je r I gar yl_oxy,
N2 and - N o, CRIRT SRy, oRALBRLCHAG, of PURRAARL, SRS R MO
ring syst errsaft'é%hmfép,mwm dismamingi alkexyg em'ﬁxy, rvbghiprrylaxythigajiioxy
fluorenyl, agtHtas9@yl.. The hererocyclic aromatic ring systems conprise
furyl, thi enyl, pyridyl, pyrrolyl, oxazolyly, thiazolyl, imdazolyl,
pyrazol yl, 2-pyrazolinyl, pyrazolidlnyl i soxazol yl, isothiazolyl

1,2, 3- gx ad: aZkylyl” &.e&tsarstnraigaz-ettam or Bmﬁclédrcmxadlmftkmwat laaxt:hﬁgig:fmﬁtz 5
rimdin azl rLa r 1.an 1 nAol 1 ZI N
Yol yi. 1 soehtfr e aply %rﬁa‘o?yto ﬂtfgrvnomf piclisahy drap f?ur%ﬂywarbon acbrms.

2, 3-di hy dr ObBﬁhq:ﬂdsroﬁrtyJ:h radxcbl%riﬁﬂtﬁdl] dehyrngb retylenyl), prébynfl] dE6Paydyl, butynyl,
ben2| m dazol enztcpl azPI yl, purinyl, 4H quinolizinyl, quinolinyl,

i soqui nol i ny exycy ’nngl FPV\ pht hal azi nyI qui nazol i nyl, quinoxalinyl,
1, 8- napht hyri di nyl, pterldlnyl carbazolyl acridinyl, phenazinyl,

phenoth oz o "%tf‘ﬁ"‘? PHERGNAL D il Wio i S50 %éfmhp‘?%'m?l:ﬂ ¢’

aryl , partictl eathgn pitemy Formplen| ofy S@bbsquqalkyédraﬂgcabn@clpée,t frclopropyl,
subst| t uent sq,wlab&?l @&&oﬂeﬂé}?&?&]&%}w chF (ﬁ’gl fn&‘ﬂ?i e.g. hal o, hydroxyl,
ri

amno, nitro [ uor onet h trifl uoro xy, al kyl, al kenyl, al kynyl,
cyano, carboxy, carboal koxy, Ar'-substituted al kyl, Ar'-substituted al kenyl

olrkal kynyl, N ‘ﬂc’%ﬁu‘{e@t«ytmd y%mx chrbbetl eoamttﬁut €fofn 4&blso>pyeferauygrt@w or

al kynoxy, Ar’ -substitu a u noxy noxy,

al kyl ani no, RFRoR AP B °‘b°r°’a'F‘R%f(rﬁ9A{3tlﬁt fpds- a“??Pﬁg "ﬁ‘tcé' °§?Wfﬁ‘m/

Ar' -substit uhdddeadyklepgﬂtmyl,rtyclohex&k)k,wwlbpdaﬂ:mnylﬁdand Suishipl2civeshyl ar bo nyI OXYy,
al kyl car bonyl oxy, aliphatic or aromatic acyl such as al kanoyl,

Ar' -substituted al kanoyl" or Ar'-substituted carbonyl, Ar'-
| Aryl means carbocyclic or heterocyclic aryl (heteroaryl).

“Aryl” (carbocyclic aryl and heteroaryl) means a 5- or 6-membered carbocyclic -
aromatic or heteroaromatic ring containing 0-3 heteroatoms selected from O, N, and
S; a bicyclic 9- or 10-membered aromatic or heteroaromatic ring system containing 0-3
heteroatoms selected from O, N, and §; or a tricyclic 13- or 14-membered aromatic or
heteroaromatic ring system containing 0-3 heteroatoms selected from O, N, and S;
each of which rings is optionally substituted with 1-3 substituents selected from e.g. -
lower alkyl, alkenyl, alkynyl, substituted lower alkyl, substituted alkenyl, substituted
alkynyl, =O, NO,, halogen, hydroxy, alkoxy, cyano, -NR'R’, acylamino, phenyl,
benzyl, phenoxy, benzyloxy, heteroaryl, and heteroarytoxy, wherein each of said
phenyl, benzyl, phenoxy, benzyloxy, heteroaryl, and heteroaryloxy is optionally
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substituted al kyl carbonyl oxy, Ar'-substituted carbonyl am no,
Ar' -substituted am no, Ar'-substituted oxy, alkylcarbonylam no,

Ar' -substituted al kyl carbonyl am no, Ar'- substituted am nocar bonyl al kyl ,
al koxy- car bo: P{yl ani no, Ar' -substituted al koxycarbonyl - am negT/EP99/00384
Ar' - oxycar bo )ﬂ BT Wﬁ al kyl sul fonyl am no, nmono- or bis- (Ar'-sulfonyl)

am no, Ar'-substituted al kyl-sul fonyl ani ?10 nor phol i nocar bonyl am no,

t hi onor phol i nocar bonyl am no, N-al kyl guani di no, N-Ar' guanidi no, N Ar'
cyano- guanidino, NN (Ar'-, -alkyl) guanidino, NN (Ar', Ar'). guanidino,
N, N-di al kyl Qilb@ﬂ'u@ydn%thl\h B, Nbgt'fthéﬂtl(ﬂle&é@@ﬂom @% 1QWed! i) Wik Jﬂi alkynyl, |
N, N-di al kyl - Ereldo Ar' - ureido, (Al I'Ryl) urei'do an (Ar')2

ur ei-do; acyl 3}Pg58n JI o alkexy, c¥angs tAhemx! e@h%ﬂ‘)ﬂa Z8brelten?y| %ylcaéb&!slé’t ituted

aromatic or éﬂrbdiﬂ]l&hdypcaatsé&aam&é hefd®} 1, hatb@Aryloxy, NO,, and -NR’ R wherem R’ 6)
-9- hetero f}/mie }ﬁyl( ustlruredccloalkf or cyclo

her er ocycl yl ‘é ¢ caW&’f‘Bﬁ?T‘b‘“ﬁﬁFéW&d”s‘?—’\?’ °°§i§’5‘§°t li?}teHYleﬂaml’oal kyl

and cycl oal kmﬂydyl, ﬁfdan)ﬂubﬁﬂéﬁyut sbrriyl! yithrabényt. S Ut h&d#&@dhc aromatic ring
am nocar bonyl| am no; Ar. ge f ubst i tuted no- SUB, t i tuted
S dpredy

aryl: Ar' - oxy S8 sOmRIEe Arpyr'glllbs}’tyF‘Ph't"eﬁl"%ﬂli"lﬁfDé%)EPSg] Kida
cycl oal keny| pyrazahylk\2- pynndm;dL fpymgdohdmylal nkmamirlkmhothﬂ&om -151;3&&4;&1%%

t hi i d dr o do. .. N; al k

N (al Kyt noAraer i oo Rl st Ry bl Pl

NN- (aryl, al k?ﬁ)ﬂwchlamrlmdolmnyl,snmm isoindalyl al-If-lodgl?lhmﬂehmyxeh;d[b]furanyl _

ar al kyl - subsi Btdﬂtx ogv mrr%%pl ylbngp’z h?&!hg’b anﬁ_ﬁglc I kegﬁlzumg ;ﬁl tuted

het erocycl yl ; fut
het er ocycl yl WWOM, -ml,l t4H-quing W}dm nwglm)tb,nyisqqumdlmslu bsinnblinydd

al kenoyl ; al l&hﬂﬁil lorquﬁiramsrl Cquffroial ﬁﬂ}ln &ha ng?_?lr gtgi ﬁ&%ﬁﬁ Qb ofyiat ic

acyl - subst [ tut ed . Ar”-substitut e
At At - di sufiEidimy tPé‘G’“éFVF Ph&'ﬂ‘b‘ﬁﬁf‘? cand phepe¥azinyk acyl - substituted acyl ;
benzof used- het erocycl yl carbonyl am no; Ar'-substituted hydrazino;

ﬁr -substi : trt&ql,am nos I foggﬂfﬁg‘[lﬁ%ﬂug&tér&lﬂgl&g al kyl Trg( ommulaesyntgasltsl t ut ed
et erocycly »

Ar' - subst i t ucazbbaysiisl mlldt&bqy:h@.myll}@amculd’tﬁ’t ﬂt@ﬁysﬂdbhdl%%yututed by one to

N, N-Ar hydr%éé tg&ts whxc'l\m| are mdb‘ pen’dex%tfyr gez%ggtffet{x%? gdhalo, hydroxyl, amino,

heterocyclylcarboné
am nocar bonyMFgi dr 'ee}remythyl mﬂAptoxmhsdy; talityd,d alkenydmatkginydy loyamp) ;carboxy,

A7 SUbS WO Afrad angHOSH LRSI DS | QAR

Ar' -substituted merCaptoal M no su
ar al kyl ani no%PRuRsH Ylﬂtekﬂl Z-dmuetbrlsnem@ymbsﬂqenww allqw, Ar -substituted

het er ocycl yl ams:bonyu suaénmﬁub%met,bst,edmst&tt%alamaml% AL PAmfR’ Rgeycl vl

aral kyl sul f ubstitute

ary
het er ocycl yl %IFW Famipeyo: Aﬁest“gF‘HBS?él y?lﬁﬁk‘ﬂ”&m n“o‘c‘&‘fhﬁ%ﬂ‘ﬁd alkenylamiae j 195t ed
sul f onyl am nalyriyldmindyr Ar’&ubsiitutt:dlTc%oﬁylskﬁadlkﬂéa:béd?loﬁtﬁ,r MphidA oK Mkomatic

t hl oaryl OXY NELE RO us G lgalngy‘?]l lf‘}lrl-su snrute}éll g‘kaXoYl -su l¥uted carbonyl, Ar-

substituted alkylcarbonyloxy, Ar’-substituted carbonylarmno, Ar’-substituted amino,

Ar’-substituted oxy, alkylcarbonylamino, Ar’-substituted alkylcarbonylamino, Ar’-
substituted aminocarbonylalkyl, alkoxy-carbonylamino, Ar’-substituted
alkoxycarbonyl-amino, Ar’-oxycarbonylamino, alkylsulfonylamino, mono- or bis-
(Ar’-sulfonyl) amino, Ar’-substituted alkyl-sulfonylamino, morpholinocarbonylamino,
thiomorpholinocarbonylamino, N-alkyl guanidino, N-Ar’ guanidino, N-Ar’ cyano-
guanidino, N-N- (Ar’-, alkyl) guanidino, N,N- (Ar’, Ar') guanidino, N,N-dialkyl
guanidino, N,N,N-trialkyl guanidino, N-alkyl-ureido, N,N-dialkyl-ureido, N-Ar’-
ureido, N,N- (Ar’,alkyl) ureido and N,N- (Ar’); ureido; acylcarbonylamino; Ar’-

substituted aryl; aromatic acyl-substitured aromatic or aliphatic acyl; Ar’-substituted
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substituted am no; Ar' -substituted aryl am no;

aryl oxycar bonyl al kyl ; phosphor odi am dyl ~acid or ester;
aryl oxydi et hyl si | oxy; 1, 3- |ndand|onylcarbonylalkyl

1, 3-i ndandi oy earéeny! ; oxani dyl : het erocycl yl al SRR

f or mam di nyl ; benzal i zi nyl ; benzal hydra2| no; arylsul fonyl ureido;

benzilyl am no; 4- (N 2-carboxyal kyl - 1- (1, 3- benzodi oxol -5-yl ) -
anm no- N-1 euci nyl al kyl am dyl aryl urea); Ar - car banmoyl oxy and al kyl - and
aryl oxy- substituted ureido; wherein " is a carbocyclic or heterocyclic

aryl group abetrorychds) Arfysuhstirsed n@'C&m&Yi Ortﬂﬁ@@km!bsbq“tfa‘é’ﬁ%a kaye g from -

the group coro&e’sm(a}gxﬂf ubbydal; Om@ubsaahéw%wom ra%yéyczommm APLubRituted
trifluoronethyl rifl uoromet hoxy al Kenyl ,

n
1, 2- di oxymet BipFdnar’ ‘1ub2=lmteskmlm y%m%x{}r -raqrm fvl%eméy iyl Ac-
. 10'h-t al k!}r\ﬁ{ﬂ-ﬁ?stnﬁkh%ﬂw Afnk -sass:akzkev a&&@mmlbstﬁhdea Iaﬁ&{dawlwdlmund
alpalcor alr o IC a a ycar amno
al kyl sul f ony F¥igatksnyl axy %91““ gﬁé nh‘rygl 133‘ -sub k‘g g&‘ﬁé‘ﬁﬁs an
al Eyl et her hmmds@hseldsx Myaﬁwruraﬂ&;yll\r ﬂkh‘_@lur&gﬁtl mNS(alkplgl I\E)I}diiomfbﬁﬁﬁj
et hoxy, n r ufl oxy, - t SEecC- t,OX . an tert-
but oxg. i S’E&?E}yd réof‘éﬁ'?l?? ‘E#f‘ fr ﬁfrﬁ'g“ﬁt’jﬂg’ﬁ%dﬁ’fm;p \ﬁ“ﬁ%—fﬁ“? at the

radi cal i s n@ulfml}eaﬁdcydylhetralk%b:ﬁm&doh::&bk;&i;(kxyydladﬁﬂ adml icpcloalickayl-

o Tormi a arUymOReh mBTEay EdBTRNAL, aqh") SGRapGREs ef%af' !

Exanpl es of énmmxlamm; c Alr'ssubstitutede am'lapa'rcgmylfamk a"&rds@sbmteﬁnyilbenpyl
hi oal k
" Thi oal koxy" .-aﬁ?*"?gw% thAHERboRlr, (b %XJnat?c, -acy el

neans a nnno- subs I cure
formul a al ky|alkml eﬁf-{@ere}izawnpca@myesAnﬂr'adm;blsmedoarryhd#lwémc |0ncl ude
net hyl ani no, aea,mdcaﬁylts%s:ﬁ&famﬁnbé}eofusm& mnyﬁmw xk re@Nd NN-

G
di et hyl am no. I am no” ‘nmeans_a rad |ca?%lg formul a al -NH  or

(al kenyl) 2N- hrﬁqawp:dé&SPWtﬁnémmawéwl,.@r sehstipyedosliyiamino; Ag- set ameé of an
al kenyl am no hEﬂEBc?«ﬂi'l I st g Abldidudstidaeedr adi CQI'kano nhwyl an AesuBRAMRda
radi cal of f%%cr{u Tk I - N]Ic—l-h%n%?&g;ﬁ/@%/’léx)fl\l- h d }l{t]q%tgiot he & dj f:al S
not an ynami e 0 no propargy

ami no radi calAr hy!&tysbdm'yfdo;rreans a rhadtdw&lyleérba‘nqﬂimheg ar yI om@«a;mhes of
means a1 adi Ao AERGRRAERTCY | APREGRAN, °friniasbiit O ATHEHNC) e
phenyl anmi no (atbiohylemino; ri‘e:bmblmydnmd] aminofulfonglamino; flAq’)yubsdgdnahmmpthikai‘ yl "
ToT S ) Pl SRS A 0, Sl

radi cal . " Ar plkoxys befe )d@IﬂanYl Ao bsmu@?cqu&famglkyl; aﬁm-eraino\/\mbwslmhr es

two adj acent agdliyulfdhih an lsubstfthéed! - Anag¥RIP! e ofy, @Fbcfayihn
cycl oal kyl gdl cal |s}the bgir?zqosfuused cycl obatyl radi cal‘== AY‘L };arl c acyl"

means a radi asjerasyelylplkylaminpcarbonyl kW e@sututed sulfonylaminoalkyl; Ar-subsntuted
cycloalkyl; thioaryloxyalkyl; thioaryloxymercapto; cycloalkylcarbonylalkyl; cycloalkyl-

substituted amino; Ar’-substituted arylamino; aryloxycarbonylalkyl;
phosphorodiamidyl acid or ester; aryloxydimethylsiloxy; 1,3-
indandionylcarbonylalkyl; 1,3-indandionylcarbonyl; oxamidyl;
heterocyclylalkylidenyl; formamidinyl; benzalizinyl; benzalhydrazino;
arylsulfonylureido; benzilylamino; 4-(N- 2-carboxyalkyl-1-(1,3-benzodioxol-5-yl)-
amino-N-leucinylalkylamidylarylurea); Ar’-carbamoyloxy and alkyl- and aryloxy-
substituted ureido; wherein “Ar’” is a carbocyclic or heterocyclic aryl group as defined
above having one to three substituents sclected from the group consisting of hydrogen,
halogen, hydroxyl, amino, nitro, trifluoromethyl, trifluoromethoxy, alkyl, alkenyl,
alkynyl, 1,2-dioxymethylene, 1,2-dioxyethylene, alkoxy, alkenoxy, alkynoxy,
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al kenyl -CO-, or al kynyl-CO derived froma carboxylic acid. Exanples of
aliphatic acyl radicals include acetyl, propionyl, butyryl, valeryl,

4- et hyl val eryl, acryloyl, crotyl, propiolyl, and nethyl propiolyl.
"Aromatic aeyl" neans a radical of the formula aryl-CO . EXaopices/0iss
aromatic acﬂ%o?%ﬁﬁgﬁls i ncl ude benzoyl, _4-hal obenzoyl, 4-carboxybenzoyl,
napht hoyl , and pyri dyl car bonyl . "Nbrphgrinocarbonyl" and

"t hi onor phol i nocar bonyl ™ nean an N-carbonyl at ed norpholi no and an N

car bonyl ared t hi onor phol i no radical, respectively. "Al kyl carbonyl am no"
means a

Ikylami k i lkynylamino, . alkylcarbonyloxy, aliphatld of kadi cal
of formul a aaf ky Tn-ngfj\lﬂ- ?mﬂa,&fulgo VC yt%r?y ";iomanox'cafreoz;‘r"{soxé ?g,diac Ior S?OH%aor mul a

oxycar a
al kyl - OCONH-acyk ﬂkklyaréenxlvnylloaﬁl}ﬁ/ﬁmamgﬁsmms alisylswfonglamings MplkylardN- ScoNH-
"Aryl sul f onydiaRyigRidoreans a radi cal of fornula aryl-SONH-. "N-al kylurea” or
"N al kyl urei do” neans a radical of forrmula al kyl-NHCO NH. "N-aryl urea"
or "N arylureido" neans a radical of fornula aryl-NH CO NH. "Hal ogen" or

“hal 0" neans«£ikegOmesili| 41 QlkyPe@RD radidddl | Bdmhples "dfiedliRyl aher | radicaldl Mchide
ot herw se defi "herein, neans_.a stable 3-7 rrerrg_gred rmng\gtgcl iCc

e

het er ocycl i c™ ‘RW&"B OXFp TBPIPPOYRE: APERTERP W BRI, HeDBIOX S PR 38d § ch i s

ﬁat ur at edI orbusgat ‘tﬁlﬁirﬁbsty” &ﬁ%slﬁlia@&al’ﬂf)fto)bﬁxw and:m&b-td yx%obﬂ&i tHatigtrdadibzdch
eterocycl e consi sts,of, ong or .nore.carbon atons ,a om ope to r

her er oat ons & 2PEHY §AP! £PhSHn ﬁﬁ’?‘i'}@se ,allﬁ?%ﬁd?céﬁd“@'b‘?ef W{“&ﬁﬁ}d S’xf‘“bq %g% form

of nitrogen metyls2ipfopenoxynd Alkynylpxat areanse chdical of fokmalalkyagl-@-, prdavideden. Any

ring nitroge be,.opti onal | v substituted w.th ubstituent R4 S

defi ned heretlrﬂﬁ or r%%?%o'ﬁn%f) (a# Yf“8fr?&1e5i I.Exﬂnﬂ'é 8?0@‘ cre ﬁﬁ@cattl)se n}'ﬂ Sched at

any endocycl propzrgylbxnand 2ibarymyhxy ofiThivalkoxy tewinssa ihipetlize raslicahof formulh a

stabl e struc & Ry L0, es_hhn C - @Eg;g.ﬁr . po@ocyclic
het er ocycl esglg};@ 8- fgzy%ﬁnlggr 2,%&%{ %Q%:/ﬁ%%)cgﬁg?%lr(%%sg{hég? ot er%glfgq?(g'g" ﬁny be
optional |y osedicahafdenmula aliyliVF og (kag-bbbsmr@ies of nikylamjinomdicals dndlude e

i ndependent | Mehilaiidd, Welpfattinb! ploghladié, SUPRDLYIAMEIY S-butylihidddnd NG, N-
heteroaryl groups as defined he['el”n and sat ur at ed h terocycl es _such as

pi peri di ne, ﬁ’l‘B‘gb‘HE‘F‘?%e, Aikenpirmingle means & gadigalnof formulaa alksayl M (Fe | ke.
| t it_s i Int end@ﬂ::ﬁi]{;N—,’lt) provitRlli ﬂuiazI itﬁé\it‘ra?ia_l ?E‘}’no‘i]%lﬁffe%ﬁrﬂﬁ&t f% ahamm of ra?ﬁ
particul ar l'ecul e be j.ndepen of i efinitions el sewhere.i e

nol ecul e. Tnaﬁe,nykégfm%i%‘*ﬁ??é{) S’-e!\‘f?%ﬂ““r Eﬂ?cégenf@‘??}&l#@fm. NPfERS 2 r—“f(’ff%l—?g) 2 etc.
Sone of the onpealikysykiNbesr (biksin}iNe,i provideat thhnthe msedical isvek en ysaminet Ahc
centers and ' ' . enant i one [, nd ot her

ot or cor soner sl kS Ryla o e Rle ABpLiEy RS LALEE B plox et

st er eocheni st ripdiga) pRformulg Iryl-Qr. aBxapMlesopf afylpxy gadieald rucludsi penodhe
present 1 nvVeRighthysxy S aﬂ@%ﬁd}lgx)‘.ndﬁl}ﬂgmﬂw” sl PSR & formula aryl-NH-.

Examples of arylamino radicals include phenylamino (anilido), naphthylamino, 2-, 3-

or 4-pyridylamino. “Biaryl” means a radical of formula aryl-aryl-. “Thioaryl” means
a radical of formula aryl-S-. An example of a thioaryl radical is the thiophenyl radical.
“Aryl-fused cycloalkyl” means a cycloalkyl radical which shares two adjacent atoms
with an ary] radical. An example of an aryl-fused cycloalkyl radical is the benzofused
“cyclobutyl radical. “Alipharic acyl” means a radical of the formula alkyl-CO-,
alkenyl-CO-, or alkynyl-CO- derived from a carboxylic acid. Examples of aliphatic
acyl radicals include acetyl, propionyl, butyryl, valeryl, 4-methylvaleryl, acryloyl,
crotyl, propiolyl, and methylpropiolyl. “Aromatic acyl” means a radical of the
formula aryl-CO-. Examples of aromatic acyl radicals include benzoyl, 4-halobenzoyl,
4-carboxybenzoyl, naphthoyl, and pyridylcarbonyl. “Morpholinocarbonyl” and
“thiomorpholinocarbonyl” mean an N-carbonylated morpholino and an N-

carbonylated thiomorpholino radical, respectively. “Alkylcarbonylamino” means a
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di astereoners as well as their racemc and optically pure fornms. Optically
active (R) and (S), or (D) and (L), isonmers may be prepared using chiral
synt hons or chiral reagents, or resolved using conventional techniques.
When t he cor(ggwggnéje_scri bed herein contain 0Ol efinic doubl ePOUEHE/N083840t her
centers of geonetric asymetry, and unlgss specified otherwise, it is

i ntended to include both E and Z geonetric isoners. Likew se, all
tautoneric forns are intended to be included. _

-12- In a preferred group of conpounds of the invention, where Win
formul a | i gaditdl of RemalacdlidC@INHS! r Alkakychibosylamina0 inaahontadial @formule. t he

Fg?}of unds araﬁcyﬁbé&l{lﬂ{l a“Alkylsulfonylamino” means 3 aadical of [ft?rm’ula alkyl-SO,NH-.

[err]  wherarfiylfdRlanit” Réans), radical Bf formuba AapkSMNH-¢ “Dbalkiphient dr FISF

formula 1, and,theis pharmaceut,i |y [acee t S, n oo«

phar maceut i & yh}fﬁ’ﬁﬁoé‘? af’%ﬁsmglfalt %?"B%‘élge%ﬁ?\ﬁ%gﬁ)fﬁ%iﬁ' C(%\Irﬁ% ?-‘ls}ga aorcoIFIrbound of
Formul a | orarduseida’” meansta cadita) of fompila lad-NEIGO- N+ e §Halagendnom Ehilet

I ngredient, | o] | p ma ' Y e g y er and,
optionally, nge?ﬂse r%%éﬁ%r%‘g‘gét Picﬂér;gaﬁhgdiag?ﬁ s.cﬁ%%%g er muﬁ%%agéﬁgryéﬁt ?%EJF y
accept abl e dwteins" mearisep sstalle sh¥ t mepbargh meahotydin pkravayelise ting cul #y &attept abl e
non-t oxi ¢ agj | ' ' [ ' ' : ses.
Unen & conmpaiiaapeRid HARRE hisbioci il By WHEAI faciilftd f SR E4 Al mB? 20,

f r om phar nadewpriensliyybeazefussda Freh heseroeyslecontiws ekoneggmoase epsbon, atams prdn al |

stabl e for Mg ohd 'y BaPh&eldaRaR sk dE6m HirkdheR Wiy Y BRI, 28R bEidizEa

copper, iron, lithium magnesium nanganese, potassi um sodi u zinc, etc.
Parti cul ar| yois® e} RiFTogEn fie andsherauararnized form of anvalipsic SITRSEN pOPLERS um  and
sodi um sal L Slitr&g’khtxﬁlaﬂﬁé ioﬁﬁldnaflfyoiciib&ftﬁ{cmwhisﬁBJtigdénﬁRQeﬁé defihed BEEiaNfof
non-toxi c bases in e s s, of prinmary, secondary, and,tertiary am nes,
substit ut ed “QMPRBYSS; #%Pﬂ’b‘?qﬁ&r ﬁa‘?ﬁﬁ&&ﬂ% cttfr‘}‘f“rﬁ]léf% &t ‘any endocyclic carbdn or

heteroatom which results in the creation of a stable structure. Preferred heterocycles

[err]

include 5-7 membered monocyclic heterocycles and 8-10 membered bicyclic
heterocycles. Heterocycles may be optionally oxo-substituted at 1-3 ring positions and
may optionally be independently substituted with 1-4 aryl substituents. Included are
heteroaryl groups as defined herein and saturated heterocycles such as piperidine,

morpholine, pyrrolidine, thiazolidine, piperazine and the like.

It is intended that the definitions of any substituent or symbol in a particular molecule
be independent of its definitions elsewhere in the molecule. Thus, for example, -N(Ry)
represents —NHz, -NHCH 3y -N(CH;); etc.

Some of the compounds described herein contain one or more asymmetric centers and
may thus give rise to enantiomers, diastereomers, and other stereoisomeric forms
which may be defined in terms of absolute stereochemistry as (R) or (S}, or as (D)' or.
(L) for amino acids. The present invention i$ meant to include all such possible
diastereomers as well as their racemic and optically pure forms. Optically active (R)
‘and (S), or (D) and (L), isomers may be prepared using chiral synthons or chiral
reagents, or resolved using conventional techniques. When the compounds described
herein contain olefinic double bonds or other centers of geometric asymmetry, and
unless specified otherwise, it is intended to include both E and Z geometric isomers.

Likewise, all tautomeric forms are intended to be included.
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substituted am nes, cyclic am nes and basic ion-exchange resins such as
argi ni ne, betaine, caffeine, choline, NN -dibenzylethyl enedi am ne,

di et hyl am ne, 2-diethyl- am noethanol, 2-dinmethylam noethanol,. .
- et hanol am ne, ethyl enediam ne, N ethyl norpholine, N- et byirpovdossdi ne,
gl ucam ne, W BEHAN ne, hi stidine, isopropylanine, |ysine,

met hyl gl ucosami ne, norpholine, piperaziHe, piperidine, polyanine resins, -
procai ne, purine, theobrom ne, triethylam ne, trinerhylam ne,
tripropylam ne, etc. When a conpound of the present invention
is basic, salts may be prepared from pharmaceutically acceptable
non-toxic acids. Such acids include acetic, benzenesul fonic, benzoic,
canphor sul f dmiacprefsired goupof hempawds ofthe inveogim, iwheregW e dermula hjis Gkhrthe |
hydr obrom ¢, ; QUARLaGROLE fhis dafiShk&Risq5), LAGhd smwmhay e of BARGAIC,
met hanesul fonic, nmucic, nitric, panoic, pantothenic, phosphoric, succinic,
sul furic, tartaric, p-toluengsulfonic, etc.
citric, hydrobrom c, naleic, %hosphori&, sul
salts al so include 'unléalkali al, a al kaline earth netal
salts, salts with or npd” a S as kgyclohexylannae salts, and
salts with am no acids such as argVwine | yN_ne. Also, basic
nitrigen-containing groups can be quarernﬂzed wirkh such agents as | ower
al kyl halides, such as nethyl chloride, difgl kyl sulfates, such as dinmechyl,
sul fates, long chain halides such as stearyl chlorides, and aral kyl
hal i des, such as benzyl chlori des. The conpounds of the invention are

particularly pseful i [ VLA- 4 .ant agonj sts, and as.i nhi hitars of
Ot 4 aso0c) BHER RreRe Bitiile Ror¥ 2 S S Fe R GRDHLLLE SORh B by 1l 2 |
to inhibit \phsrdhaceatcutlyateprablelshitsadhesi ons nmakes them useful for treating,
aneliorating, or preventing a variety of inflamuatory, inmune and
aut oi nmune di seases. Preferably the diseases to. be treated with the methods
of this invelhé pharmaceusicdl @ompdsifiorsnofrthe prasentdnyentiors gemipriss A samapouad ofist hna) ,
arthritis, p I RS} t L I i Lt ipl i type |
i abet s, angTRArL B o ANRLARLY, bQBoafL Aol shlor Y ob B SRR g

engr aphnent , mardales cepwinc @ [phammeastusicaliyh aceepiablsu parsien fando optipnelly, gther 5 so
useful in traRspeant ﬁ?ﬁe&i@né.u MR ¥rm IPRiinhicafldlly acleptablen@led ™ RaLRN{anef
xenograft and allggéa t rejectiqgn, botp chronic and acute. As to the

" respiratory PfeR¥sd om phazmics hascepprble manitoxie afids,oF beses indudipg omganiggen s
for the synpamhiabiganiafacids epbgesact i ¢ treatnent of inflammatory airways

di seases. Such

PapKi cul arly preferred are
ric, and tartaric acids. Base

3

When a compound of the present invention is acidic, salts may be prepared from
pharmaceurically acceptable non-toxic bases. Salts derived from all stable forms of
inorganic bases include aluminum, ammoriium, calcium, copper, iron, lithium,
magnesium, manganese, potassium, sodium, zinc, etc. Parﬁcularly preferred are the
ammonium, calcium, magnesium, potassium, and sodium salts. Salts derived from
pharmaceutically acceptable organic non-toxic bases include salts of primary,
secondary, and tertiary amines, substituted amines including naturally occurring
substituted amines, cyclic amines and basic ion-exchange resins such as arginine,
betaine, caffeine, choline, N,N'-dibenzylethylenediamine, diethylamine, 2-diethyl-
aminoethanol, 2-dimethylaminoethanol, ethanolamine, ethylenediamine, N-
- ethylmorpholine, =~ N-ethylpiperidine,  glucamine,  glucosamine, histidine,
isopropylamine, lysine, methylglucosamine, morpholine, piperazine, piperidine,
polyamine resins, procaine, purine, theobromine, triethylamine, trimethylamine,
tripropylamine, etc. | - .
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et A

repeated inh

di seases include asthma of whatever type or genesis including both
intrinsic (non- allergic) asthnma and, especially, extrinsic (allergic)
asthma. They are useful for the treatnent of bronchitic asth

exer ci se-i ndwoad3zms hnma, . occupat i onal asthma, asthma induceaggﬁ??%mfﬁb
bacterial infection and other non-allergbe asthmas. Treatnent of asthma is
also to be understood as enbraci ng treatnent of patients of less than 4 or
5 -14- years of age
exhi bi ti ng wheezing synptons, particular|y at and nosed, or

di agnosabl e Waen \ﬁh%@P“Pﬁfqn‘ihS"PfesemPP‘BﬁmWa‘éthaé‘c’efaﬁ‘F d%&;yy 9 ﬁ B¢ rent

of asthna W%habzﬂa&&maflls?s'iﬁﬂeﬁ@%lé e HofRExit I BRHERNC Budhr aﬁwceﬁhﬁevacew of
synptomati c attack,

nprovepent in I function or | nproved. aifwa

hyper eact i vi ‘P?‘“"ﬁ“‘ﬁ?&ﬁ? gé“zl"lfr £Amphay }(}gﬁcéﬁ“‘bfd?aé‘ 8y g’&lﬁrﬁce ﬁ‘l"X‘i" or
synpt omati c glhuam@q;y h}id.rﬁwrofnh:el’ &mllrtfchl’onc r 1sbﬂhi®iu;16dadxﬁ, I‘e&ldid Ctmﬂfdeﬁkbort ,
synmpt omat i ¢ ae:tiza e exaﬁhlgﬂelﬁi {5 5 érhc- | ic,. Sél.g
t herapy usi nG*32REPT rt’:%s’f"é?%lr& 16 panﬁg:r PAR PoTy F\R/ﬁ%fén WSS whi ch
may be treat mctam,tﬁ}tc&mmlfnnis at. Pdrdcilariyepeferrad mmc&xmdehmehmmnp madsd, s (an
I nfl ammat ory sQ6CYU nal | sease ; g | by

b RRRRT st AR R gy ° BBl alsp Ine 0PGRS, 20BE Y
chal i cosis, wewhr @sdsall@hte ceagths, mﬂdbaab& salanmlﬂys@rgmsl bases, Fuapht taer

i nf | ammat or e dss t he
i nvention i %%F%Jde aﬂﬁrﬂingr%ggsb??%%&l s‘?’?gsaéagﬁgrq%w ‘éa%gﬁ JiH(:El’lr ogr)é c
obstructive basicnaitrigen-containingegroampEn benquarernia msh tsaeh mmfgmdewsrwéhéof and

exacer bat Onhﬂfde@'sﬁél’{as)éﬁnm)ﬁ%ﬁﬁﬁﬁé ‘Gxﬂﬂyl%ﬁ?&?&qﬂﬁﬂfas Hf?neﬂ‘?y'l‘%ﬁlféi&é’ﬂ: FQﬁ&ﬂpy,
e.g. asplrln oni st ‘bronchodi | at or therap I'n view of Their

anti - i nfl anmbd @nymagﬁ searyl chipsides: and arafkyl M*dF%ISléﬁhuaéhﬂwl qhigsides-t i on of

eosi nophi | activation, conpounds of the invention are also useful for the
treatment of_selated djs ers of the airwa eosi nophi | i :
hyper eosi nopm;‘f cQmPH! %{pﬂ\el RYeniBy Af5n PAH %Fyaé‘Fe?‘l'l iy emoaly Fﬁ%%‘ﬁcl udi ng
tropi cal eosh:rt@gdﬁsl:d@)dasbxﬂlﬁhed"t@aﬂVnmnaars;bcmaﬁmMHeﬁisns, polyarteritis
nodosa, eosinophilic granuloma and eosinophil-rel ated di sorders affecting
t he airways caused by drug- reaction. '

The ability of the compounds of formula I to inhibit VLA-4-associated cell adhesions

makes them useful for treating; ameliorating, or preventing a variety of inflammatory,
immune and autoimmune diseases. Preferably the diseases to be treated with the
methods of this invention are selected from respiratory disorders (such as asthma),
arthritis, psoriasis, transplantation rejection, multiple sclerosis, type I diabetes, and
inflammatory bowel disease, stem cell mobilization and engraphment, and sickle cell
anemia. The compounds of formula I are also useful in transplantation surgery;.
specifically, for the treatment of xenograft and allograft rejection; both chronic and

~ acute.

As to the respiratory diseases, the compounds of the invention are useful as agents for
the symptomatic or probhylactic treatment of inflammatory airways diseases. Such -
diseases include asthma of whatever type or genesis including both intrinsic (non- .
allergic) asthma and, especially, extrinsic (allergic) asthma. They are useful for the
treatment of bronchitic asthma, exercise-induced asthma, occupational asthma, asthma
induced following bacterial infection and other non-allergic asthmas. Treatment of

asthma is also to be understood as embracing treatment of patients of less than 4 or §
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Compounds of the invention may also be used in the treatnment of allergic

i nfl ammat ory di seases such as allergic rhinitis. In accordance with the
foregoi ng, the invention includes: :
- 15- (A) the use of a conpound of the invention, i.e. ape@EP®WwIsksof

formula | orW28RM%%aceutically acceptable salt thereof as hereinbefore
described, for the preparation of a nedittanent for the treat ment of

i nfl ammat ory, imune or autoi nmune di seases, particularly arthritis,
transplant rejection or inflammatory airways diseases, especially asthmg;
and (B) a . ] t

scase, par Tre0r: e MR s 00g b BIR, Qulicu TS R eSS |

ai rvays di sed@&nosebipe% ‘whdegy iméantsTa, whi ch conprises administering to a
manmal , particularly a human, in need of such treatnment a conpound of the
|nvent|on as_herei nbef gre descrlbed The dosage in vitro r

bet ween abouPropbylactignefficery 1 Hhs| HeatmeRic ef asthip oRay bsr Bagifesisd Vb@?b\‘égn about
10-7 and 10- &eth@y o:cx@a'&@altséveﬁiy%%ympmmsc IRERI M@veﬁ-fcmt AGudl RRGIOnaEL i C or
t herapeuti c dose of .t he conpounds % |nvent|g %é% vary with the
nature and séwpmﬂ'mavf EPERASHYIDN: dﬁ% B Garthen sTigenord Phref el SeARIEPeT v ol ved
and with the f&&?ﬁ:pﬁbﬂaﬁf: tieRdFYOLE dh@ipytfag ok Mitértlell €Nredtfidr drtaboftpsyntpradhatic

adm ni strati on. eneral , thj dai ]d e rane | i es m%he raneof 200
to 0.001 ny/ Eﬁa%odvg%e '?Teﬁ’fﬁé?e e fBP: ‘bﬁ%}’“%ﬁ%yo g? and
nmost pr ef er alobryicdstddoido 0 1 ng/ kg, in single or divided doses. In sone
cases, it nmay be necessary to use doses outside these ranges. \Wen a
corrposi tion for intravenous admnistration is enployed, a suitable daily
dosage range Qtberfinflammbout ab@aysodifeads Gehichymap rbe fresaced| witlp Gompoudd of thy)
conmpound of Y qggﬁﬁ or al
adm ni strati (H)Ar%gllng&'el @IILBQB%R\ 5 cé’ﬂf’??f#e &Pﬁm \é\gg‘g?%F‘ el ggéa?gdﬁgeg out 20
to 0.001 ny Cprtbs émslc}ccasmoqeé by, eepentgd tehn%pmne dpstﬁhen udingnfaroxapele kg
body wei ght. ;MAGRost, £BERE, EhdiRodiQtidaBLS, Q&E&stcta%‘léﬂsﬁ'aﬁa bdsinglls.i S enpl oyed,
a suitable daily dosage range is from about 10-0.01% (preferably 5.0-0.5%
compound of the invention, typically prepared as a 2.0-0.1% by wei ght

sol ution or W&a&nﬁﬂmme‘or,t hiewsyandaeplis whithahaybé @pdtadivith @BRpO@IETOE the

Formulation.  ention include adult respiratory distress syndrome (ARDS), chronic obstructive

pulmonary disease (COPD) in the exacerbation phase thereof and exacerbation of
airways hyperacrivity consequent to other drug therapy, e.g. aspirin or b-agonist
bronchodilaror therapy.

In view of their anti-inﬂammatory activity, particularly in relation to inhibition of
eosinophil activarion, compounds of the invention are also useful for the treatment of
related disorders of the airways, e.g. eosinophilia, hypcreosinophilié, eosinophilic
" pneumonia, parasitic infestation (including tropical eosinophilia), bronchopulmonary
-aspergillosis, polyarteritis nodosa, eosinophilic granuloma and eosinophil-related

disorders affecting the airways caused by drug- reaction.

Compounds of the invention may also be used in the treatment of allergic

inflammatory diseases such as allergic rhinitis.

In accordance with the foregoing, the invention includes:

SUBSTITUTE SHEET (RULE 26)



The conpounds of the invention may al so be used in conbination with other

pharmaceutically active ingredients. For exanple, a typical ocul ar

formul ati on may conprise the conpound al one or in conbination with a -

b- adr ener gi-ewglggl?}gbgg agent such as tinolol naleate or a PCT/EP99/00384

par asynpat hom netic agent such as piloca pine.. Wen

-16 - used in conbination, the two active ingredients are present in

approxi mately equal parts. Any suitable route of adm nistration may be

enpl oyed for providing a mammal , especially a human, with an effective

dosage of | a (AQFE}QQI&BJ o@}‘a wﬁpduauedmhlennveﬁﬁan,emrmtanpmalof ﬁ‘oﬁlﬁﬁlallaoxt @Dgl cal ,

parenteral, qcular, . nonar asal , .etc. routes, na enpl oyed.. Dosage

Por e i nol ucbarmipeun iy grgpible sShPeoh o SreinbnGisnaibshdor TR PrRPRgHED

capsul es, croéfaimediGindnitstithe watimesbfIinflandatohg ithinkige or aqusimuphmf Frdima:sedl Jt : cal

conposi tions_of th resent inyention conprise a conpound o ormula 1, or

a gﬁar naceut?aété‘f“ltlv%a lgﬁsaﬂ?'és?é&f feisHen ghnflammatory 3%?’ ngegfeﬁfff BPERAY and

may al so condsdinm;anghar maceutically acceptable carrier and, optionally,

ot her therapeutically active ingredients. The invention includes such

conposi {i onsf Of HSfholtNof NExalibd® Ul HMlarithacBh, | PHrbiETRE OlifoielRU s,

aut oi rmune ease, particularty arthritis,”'transplant rejection or "an

i nf | ammat or ypatiewianys agtheisia,s aransplansc reifictign zart lapminflammatory osipwasist disease,i ncl ude

CONpPOSi t i ONSesBakiAl Usthniad Whth@bmpfits bninidk&igt8'a hddinal! ?Arﬂ&liﬂﬁ@ﬁﬂﬁiﬂfal

devi ces, aerposol s, creans, ointients, |otions, and dus éng powdgrs),

parent eral (irierd.ef svgh Feprmsntmepound af the inyentinneas hesgipbefors descrbi®us) | ocul ar

(ophthal m c), pulnonary (nasal or buccal inhalation), or nasal .

adm ni stratign; ,al though the nost suitable roufe jn gny given case W

depend Iargeﬁj]= QOFagh I Figho may s3nge betsen Apogy qu%\%“Jcéﬂdi%;?lghC%FW“PF%at ed

and on t he npeferablyoberivien abott W& dnd 0 GhcddticondehtyitidgiBy be conveniently

presented in unit dosage form and prepared by any of the methods well known

in the art of pharmacy. For exanple, in the treatnment of airways

di seases, .cofmomagsitade ohehei proghylaain erashefapewitnilose stfethe ccompanids, off e

exampl e i1 { olifon i Paryhick thel 1AL Bhd Qerich OF I BARLEn o hARLOIUigP e Ot e

atom sabl e fornulations ’or In dry powder 1rm ations, using an appropriate

i nhal ati on omemmal inyelved and withah&pasvienlanrompound of thednveptian and itswouterafat ment
administration. In general, the daily dose range lies in ‘the range of 200 to 0.001

mg/kg body weight of a mammal, preferably 50 to 0.05 mg/kg, and most preferably
1.0 to 0.1 mg/kg, in single or divided doses. In some cases, it may be necessary to use
doses outside these ranges. When a composition for intravenous administration is
employed, a suitable daily dosage range is from about 50 to 0.0005 mg (preferably 20
to 0.01 mg) compound of the invention per kg body weight. When a composition for
oral administration is employed, a suitable daily dosage range is from about 20 to
10.001 mg (preferably 10 to 0.01 mg) compound of the invention per kg body weight.
When a composition for ophthalmic administration is employed, a suitable daily
dosage 'rahge is from about 10-0.01% (preferably 5.0-0.5% compound of the
invention, typically prepared as a 2.0-0.1% by weight solution or suspension of the

compound in an acceptable ophthalmic formulation.

. ' . . 1] .
The compounds of the invention may also be used in combination with other
pharmaceutically active ingredients. For example, a typical ocular formulation may
comprise the compound alone or in combination with a b-adrenergic blocking agent

such as timolo] maleate or a parasympathomimetic agent such as pilocarpine. When
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of allergic rhiniris, the conpounds of the invention nmay al so be

adm ni stered intranasally. A conpound of the invention may be conbi ned as
the active ingredient in intimte adm xture with a pharmaceutical carrier
according to conventional pharnmaceuti cal PCT/EP99/00384

- 17 - c&ﬂ)ﬂ?(ﬁ:f ng techniques. The carrier my take a .w de variety of
fornms depending on the nature of the p?bsﬁarati on desired for . :

adm nistration, i.e., oral, parenteral, etc. In preparing oral dosage

forms, any of the usual pharmaceutical nmedia nmay be used, such as water,
glycol's, Oilgeg ﬁ&mmiont kigvekd Qggvaqgg}mempa&s A8t b SSprofiflaRly BgpapOENt S,
e c I quid prepara

and the like iIn't ase of oral ions (e.g., suspensions,
elixirs, anda®®| utions); or carriers such as starches, sugars,

m crocrystalline cellulose, diluents, granul ating agents, |ubricants,

bi nders, disintegrating a e%h%,_et(_:. in the ca}se of, oral ,solid regarations
such as powd¥ssuitableLgpeEso nisgation may 5| eepioyed| ot BrpYiding o impal,

preferred O}éﬁifeci'ailﬂuilﬂm&rnéllwiﬂhrﬁpaﬂfe%ﬁivé)a&agﬁeﬁalﬁﬁxf@ind bfeihe igaagomf For
adm ni stration, tabl nd capsul es are eferred,oral dosa uni t

ts he pr e

form 1f desrFmgle %‘égéiﬁ STORISEL BareRts =eqfufa§» fa?r&alf’d’a%%ﬁag“taﬁm%%he— aqueous
t echni ques. employed.dDbsag® forind ihdhdeckableg £ rbetessdishe Sitns omspenlionss soltitiéns,
conmpounds of thEﬁi nventi.on may be gdm'?i st,ered by controll ed rel ease neans
and devi ces. PR F AP FRR™ 2RO AP Bisdksr i e present invention
suitable for oral adm nistration nmay be prepared as discrete units such as
capsul es, Cﬁﬁﬂgi@rm%eu&&i) L&hSoshBnE of UM B#e@én?gmf%nggfg&ﬁﬁsman&%p%gpdj gf of the
active ingredient I n powdér ©or granular*formor as a solution‘or suspension
in an aqueoFeronladoonewphemmackytisalliacseptable aalt tieteof, ms watactiveoingradiens; andh- oi |

~enmul sion.  Sugly GRBPEStkh09S phfha SublIFP3EE 2Bl 8ftMerOfind,hBptiiallpdSeenoWn i n

the art of pharmacy. In general, conpositions are prepared by uniformy
and i nti mat ehsraprgrFallyAgtiveiasudientse The werrisrinclyes sudh compasidens fprise in £ j nel y
di vi deﬂ- 53' i tHle qgeragm@r:songﬁ ima,hmladady,tmﬂub;}el br necRmARY ,dis‘éi'baplpghﬁicﬁlbﬁy product
‘into the desired form,  For, exanple, tabl et .may he prepar, conpr essi on
or mol di ng, %ﬁ‘f‘i“éﬁéﬁ“lsg/‘awrt’ﬁ“%ﬂ?gﬁéf“ e’af&g’Y%B‘iSﬁg"ré%ﬂaﬁg’sﬁs ressed

tabl ets nay be prepared by conpressing in a suitable machine the active
ingredient i.a a free-flow form such as er or granule opti,onally

i ted w th aTg seEERR e, SnfRoSbrk, ARrBR! 7 el ot ol PhuSgfs

di spersi ng apasdermhbldevdctst atrostils creams) coinmubatsh\lotimisdiand) dusting powteabl| e
machi ne, a ngxt g Of o] st d .wi i liquid
i1 uent | Cprrpaen, sl CMIELGecRe RRURRLIELE A8 Meiindil, hhe - 3
are prepar edophfthalmigly \nolmqnagy ngspl or buccal inhalation), or nasal administration;

although the most suitable route in any given case will depend largely on the nature
and severity of the condition being treated and on the nature of the active ingredient.
They may be conveniently presented in unit dosage form and prepared by any of the

methods well known in the art of pharmacy.

For example, in the treatment of airways diseases, compounds of the invention may be

. administered orally, for example in tablet form, or by inhalation; for example in .
aerosol or other atomisable formulations or in dry powder formulations, using an
appropriate inhalation device such as those known in the art. For use in the treatment
of allergic rhiniris, the compounds of the invention may also be administered

intranasally.

A compound of the invention may be combined as the active ingredient in intimate

admixture with a pharmaceutical carrier according to conventional pharmaceutical
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subj ecting the powdered m xture of active ingredient and HPC to a
conpression force of 12,000 Ib. (gauge) at 149C for 1-4 min. The filmis
cool ed under pressure by having cold water circulate in the platen. The
inserts are-{shdagi vi dual ly cut fromthe filmwith a rod- S&FEQHYaHch.
Each insert is placed in a vial, which.iys.then placed in-a

hum dity cabinet (88%relative humdity at 30[err]C) for. 2-4 days. After
renoval fromthe cabinet, the vials are capped and then autocl aved at:
121[err]C for 0.5 hr. The conpositions containing a conpound of this

i nventi on mayorapemdingphnieesaThe datritn wamtaka geride safest phbtpring dapendiag group
consi sting Ol GALL: AP OR! FEkLlin RSRAGBP TRl fon, 180 lokdSphERE G e, (ST
cell stabilizers), anti-1nflammtories, antitheumatics,

i MTunosuppr e gastng oral dosagerfermsp ety efahe usvphpharmrrswigabmedia mayrhejuseds sycht i cs,

and  anti di aDeties: glycoff 884, fal GhSISIRABARS abdhed, PeSeri iR BldrinCagents, and

sul fasal azi ne and ani nosalicylates (anti-inflammtories); cyclosporin,
FK-506, and thedikejrihs case(qfﬁr%ha@é PERPRtaEiant (€8, SuPERAMNSHIXHRHATA elutiongy

et hot r exat e of AikrieFLIRR QL istPehes, RBsks] MicRsdrpkmRe &ellalbe) AMaeitt, agroffiding  The

I nvention incl udes géFcorrp;ur;gF:f .Lhe invention as hergi nbefoge %quc!rl bed in
i nhal abl e f oP&EdubFicant, Dindsrse Jitiaterrating, ABEHpFtF-sihdhs % & Bapsidd i n

i nhal abl e f oprepeftivANshdhyad PERUAS capkiles, andhbRBC Salid cihll prepaRphs atee
carrier. in inhalahle floqi?'tt'?c - The inhalgble f rmma¥ t}e, far exanglbg an

at oni sabl e cERPEELIVEUaMA prak prepsrationsy Resause of Hhejr ape o Adminisration, tbists ¢ 1o

i nvent i on i nasdtatisulenare thedirefpreedsoralndosage ainjrifaque [If desired) capsuleeinay be edakes!
conposition %or;rg%ésridg e gin_srpoer_siuggusggc ;tlih%esconpound of the invention in an
aqueous, organi c or ague us/ or“gaqm CEedMIR® or a finel y divided particul ate
form conprising the conpound of the invention in finely divided form

optional |y  ggidiasn W i aBaBl AR AGMAUbbYe, ARCERIBRAG IF3AE Inflondo chdsn! Y

di vided form n aerosol Conposition sul [ use as. the inhal’abl e

form may compeiedminissedihgontraiedokleasy meapsandidesigesi n sol uti on or di spersion
in a propellant, which may be chosen from any of the propellants known in
the art. Suitable such propellants include hydrocarbons such as n-propane,

TG TERCA AL F I, SR

nmet hanes, et haaydse, prepracgdoasaliscrebd nirit@sch Gyapssspqalises op tablsre bazh wbamining
a predetermined amount of the active ingredient in powder or granular form orasa
solution or suspension in an aqueous or nonaqueous liquid or in an oil-in-water or
‘water-in-oil emulsion. Such compositions may be prepared by any of the methods
known in the art of pharmacy. In general, the compositions are prepared by uniformly
and intimately admixing the active ingredient with liquid carriers, finely divided solid
carriers, or both and then, if necessary, shaping the product into the desired form. For
example, a tablet may be prepared by compression or molding, optionally with one or
more accessory ingredients. Compressed tablets may be prepared by compressing in a
suitable machine the active ingredient ina free-flowing form such as powder or granule
optionally mixed with a binder, lubricant, inert diluent, or surface active or dispersing
agent. Molded tablets may be made by molding in a suitable machine, a mixture of
the powdered compound moistened with an inert liquid diluent. Ophthalmic inserts
are made from compression molded films which are prepared on a Carver Press by
subjecting the powdered mixture of active ingredient and HPC to a compression force
of 12,000 Ib. (gauge) at 149°C for 1-4 min. The film is cooled under pressure by
having cold water circulate in the platen. The inserts are then individually cut from the

film with a rod-shaped punch. Each insert is placed in a vial, which is then placed in a
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particularly 1,1,1,2-tetrafl uoroethane (HFA134a) and hept af | uor opr opane
(HFA227), or mxtures of two or nore such hal ogen-substituted hydrocarbons.
Where the compound of the invention is present in dispersion in the -
propellant, .i.e. where it is present in particul ate form diglgmetessd t he

propel | ant, WRE%¥Pbsol conposition may al so contain a |ubricant and a
surfaccant, which may be chosen fromth¥se | ubricants and

surfactants known in the art. The aerosol conmposition nmay contain up to
about 5% by weight, for exanple 0.002 to 5% 0.01 to 3% 0.015 to 2% 0.1

0. 2% 0.5 | ugipLadhe (hx KibalRuRAY, Sbc) 1t COURAILebi e | on

based on the wel e propel l'ant. ere present, the |ubricant and
surf.act ant nehg cefingt,thevials ae sappadiand shepomneasave B2 Ksie85ifel y by wei ght of
t he aerosol conposition. The aerosol conposition nmay al so contain ethanol
as co-solvent, in an amount up_to 30% by wei ght, of the conposition,

parti cul ar | y FheFOmpasitions containing 3 F’b‘ﬁi’%‘nﬁr‘és‘gﬁrmg@&"ﬁ"&%’r alsp gempriseAMal at i on

device. A hddidndl dhpeheledelreddt | fohatRe f @fdWp | coBlsistgdl of PMERbsterdldst abl e
for use as the in ;illa l e form may conpri se the E‘?;% und qQf tfhe inyention in
finely divi dBRHPATEE) arEurshmeticy pripBtal P + SPRYFEH: wizPh-iof PRESYi vi ded
par Ej i cul a\t/\/(e]I elagrhérllﬁlraxicqghi CifhniBios BDrEAaGe ][1 fahﬁﬁicﬁb?l&'&d,al Sinkﬁlmaﬁodiﬁqwl@{ r ijer s
in dry powder_inhal ation,conpaqsitions,_fap exanpl e saccharides ncl udi ng
monosacchar | AEPSORATSH ¢ AR iang a%ﬁ'pol%ﬁ&%hﬁ?‘f‘n&&dﬁug‘ﬁmgg gF&?ﬁ”h%e,

gl ucose, frustifasdzinei dmls eminvedliegaes (sitcinfistmatosied)p syclosperdit, OBRIC-506t aidches or
dextran. As especi.ally.preferred carrier is,lactose. The dr owder may be
i n capsul es 6"‘#’%‘% lgti r{l onrm'bols'é%%rfs(sfn%%’r' iﬂ'c!) |hg g’?%n forg}@se %ﬁ‘e‘g" ra§e powder
i nhal ati on déniimetabglites);and hrgriéronsdpemgemoditagorslf 5 [err]g to 40 ng of the
active ingredient. Alternatively, the dry powder may be contained as a
reservoir in_a nulti-dose dry powder inhalation device. In the finely

di vi ded part The inyertidnoingiudesnal compernd ofthssiorensionyasshersinhefarn aessribegk inc onpound

of- the i nvenidhaRble forhf £:3%Rlinhdla bR EdiGHeA{ Snipiily shdh GRIPBRANE iRfalithe
I nvention may have an average_particle dj ameter Ol:{lpeclip'to aﬁgg@f}(&[ﬁ‘grr] m

for exanpl e YrEpaonally togstheryith 3 phasmacentically-acerprablpragisrinin
i nvention, and that of a solid carrier where present in dry powder

conpositions car}1 P?g reduced to %he desjred | evel, by conventioFaI nmet hods,
for exanple affBlentgrmmay, bs; forjexample; gn agomsable PRI RATL PSP G 11,
m cropr eci pi herbsobrpmpyisingy tickr yormgpund Wb phé linveatioroin eslutiec by slispersios dhion from

supercriti .Cahragaﬂa'n@m a ndl Ef'z%l;w ?&rﬁﬁ’ésﬁiog‘%gﬁx%ﬁﬁx‘?gma dTBYsidf F MY Qrofhf e UST NY
an inhal ation device surtable ror :
the invention in an aqueous, organic or aqueous/organic medium, or a finely divided
particulate form comprising the compound of the inventon in finely divided form

optionally together with a pharmaceutically acceptable carrier in finely divided form.

An aerosol composition suitable for use as the inhalable form may comprise the
- compound of the invention in solution or dispersion in a propellant, which may be
chosen from any of the propellants known in the art. Suitable such propellants include
hydrocarbons such as n-propane, n-butane or isobutane or mixtures of two or more
such hydrocarbohs, and halogen-substituted hydrocarbons, for example fluorine-
substituted methanes, ethanes, propanes, butanes, cyclopropanes or cyclobutanes,
particularly 1,1,1,2-tetrafluoroethane (HFA134a) and heptaflucropropane (HFA227),
or mixtures of two or more such halogen-substituted hydrocarbons. Where the
compound of the invention is present in dispersion in the propellant, i.e. where it is
present in particulate form dispersed in the propellant, the aerosol composition may

-also contain a lubricant and a surfactant, which may be chosen from those lubricants

SUBSTITUTE SHEET (RULE 26)



t he inhal able form such devices being well known in the art. Accordingly,
the invention al so provides a pharmaceutical product conprising a conpound
of the invention in inhalable formas herei nbefore described in association
with an inh &5# PCT/EP99/003840-
device. In a & aspect, the |nvent£on provi des an inhal ation device
contai ning a conpound of the invention i'n inhalable form as herei nbefore
described. . Wiere the inhalable formis an aerosol conposition, the '

i nhal ati on device may be an aerosol vial provided with a valve adapted to

deliver a nejndr@eadans knéwie th e ak) The 2ol @kpbitio® n@y c315taInOu;5Q> due] |, of

et R AP S U RN N N A R

conmposi t i oNs2 AW REOrS darle,s,swae@rce;fmfelcbmh&muhft:ﬁe ixd@ﬁﬁibnslkdséd adrherwdigm oar t of

I nhal ation thera \QE ere the h h | zabl e agueous,

organi c or ayt® ‘ﬁ%pacﬂrga feze Bﬁ'e%eﬁérg‘?@' f*caflﬁén?ﬁﬂ]éﬁ%"f 3’5\}? 28 3P HEP & Kknown
nebul i zer, fwors%xanpDs% respa:vieeiy |b9nedlgmrt§mmmsﬁleh1ﬁpozuabnsu'ﬂie asosh airjet
nebul i zer ! Ogonﬁzl%g?t g a%foglsol 601'1 n?m egfza%%!hgs gé]verEZXn Ca(x)xn;rgoun’t f O%} Eé?ﬁg from

l1-to50m on, or

nebul i zer suwhglasofahe ¢dpEposifion, #hrmhlag!mfoiﬁmmtstrﬂquBomBomssunyérmétergéI hei m
nebul i zer ieh smal l er nebulized volumes, e.g. 10 to 100
[err]], th\gﬂa%gﬁl@lé‘iﬁ??%ﬁal nebul i zers. Wiere the inhal abI e formis the
finel y di vided particulate form the inhalation device may be, for exanple,

2 dry. pouder AIGARe BHLONpAENIAE (RAZPEEalypolRlel WElabll lorRRUIPEnd RIMRE CaPSUl ©

or blister containing a dosage unit of er or a nultidose dry
powder i nhal fRrpmayreompese the spmpepndcpf thy mmtwnflerfmelxa%#@ papuiculgie ffrmgly y

powder per aggénhilyoidgeribt wighd ﬁn&mwdw yaraem&e Eamebadmlm KlehbseaSrath € el |
known. The act.i VI tires and VLA-4 ‘fpem ficit of the .conmpounds of this

i nvent i on mefai5Eals dParR ?FeEF‘ﬂ"'s‘F g 4% perdpn L “Pﬂ qPMPpsitadsyfar example cof |

adhesi on i nhiabdhiafides, mﬂludmgt shofibsatdigiides C disiekiittizs Ay pubysaiAsdides Gukly as
determmngthg conc‘entra on of.inhibitor re wredto bLo ck the binding of
VLA 4 expr BIREeC Bresey Bufpe: Hhese PAIMCSERErts 16eajy ety SRS PEs. In

this assay ndextreni Aeespachllysprefeered-aadeeds lattbbe. cThehiry pbwier omeychiei in cépsales ai ni ng
the CS-1 Se%ﬁéﬁﬂ% opPIagﬁ &r l?lrbhy ngM'ol' Hse ufx g?(/ %koger li'rﬁ:%pa’uo tdemizs E)re?e%abl?j der to

conjugated t carr ne serum a bum
bind to the melqssge Writseo -ﬁelsvveHOsmarqf tbgatmt mgadymng%smemlr,amdm of the

oSt COMPOUNGhuale? B0 cAfEch 4 AUELNEI, i bR RBLRE bALEL Y BRSh Bhice

VLA- 4- expressi ng ce ernative es

In the finely divided particulate form, and in the aerosol composition where the
compound of the invention is present in particulate form, the compound of the
invention may have an average particle diameter of up to about 10 um, for example 1
to § um. The particle size of the compound of the invention, and thar of a2 solid carrier
where present in dry powder compoasitions, can be reduced to the desired level by
conventional methods, for example by grinding in an air-jet mill, ball mill or vibrator |
mill, microprecipitation, spray-drying, fyophilisation or recrystallisation from
supercritical media.

The inhalable medicament may be administered using an inhalation device suitable for
the inhalable form, such devices being well known in the art. Accordingly, the
invention also provides a pharmaceutical product comprising a compound of the

invention in inhalable form as hereinbefore described in association with an inhalation

SUBSTITUTE SHEET (RULE 26)



be added first 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 |l east 30 m nutes. -21-
‘Fol l owi ng incubation, the wells are enptied and washed. | nhpbr/EPamreoish
binding is nﬁ@gﬁ?gﬁsby quantitating the_fluorescence or radioactivity bound
to the plate for each of the various cofitentrations of test conpound, as
wel |l as for controls contai-ning no test conpound. VLA-4-expressing cells
that may be utilized in this assay include Ranpos cells, Jurkat cells, A375
mel anoma cel fsvice23n Worhilth@SashitiBRe REEARAESBYIdA! AOAhAIBARIRY kEftaintils) . The
cells used in this assay may b | uorescently o |og$t|vely | abel ed. A

e f ] y.or ra
direct bi ndi fRRe¥R4 of the Jovanten ipdnhalablefomp as ereinbefare feseibedhe i nhibitory -
activity of the conmpounds of this invention. In this assay, a VCAMIgG
fusion protejp containj the first two i mmynogl obin domgi ns of VCAM (D D2)
attached abo%“’f‘:ﬁ ¢ I'ﬂ*ﬁljggrf@ﬁ‘i‘ Srangterosal ?%@fs‘ﬁﬁﬁl’e‘hfu f’\?*@?&%"ﬁ‘?ﬂ'éﬁ a5
conj lﬁgat ed ]E mﬁsonﬁak,&bviaé&wm a vsluekkia@ged&b Kagkgemah&ﬂc_i@b&t, E\fi:ﬁ a APYo 10\% e
synthesis o Y .0 usion (s descrjhed in P ubl i,cat i.o
Sb 13300, Theh e-én%%%'ng}o‘?‘ef?fﬁ“f‘t?gr b adsvige kRgWa:3s ‘ﬁ%‘_%‘fé%f?%e T by

wel | known cg@teblel Blchngerb®t Ne4ls - andhfro¥édas | fofe @nzaiiRg G)ﬂﬂiiﬁ%&:ﬁ eosohen
ucn a

‘placed in the wel]s of multi-well filtration p . . that,

cont ai ned i nSYPRPSIIONT PRGT ProvtnTe pEcYelnonas sgfé(@\tﬁ i 7 8F @L%am ,

Bedf ord, MA) thedpiyi NWheenGRatinhilakleiSfoph e trRbhliZablei bqdeotisy 6amioussl are

t hen added to the, wells [foll.owed b h%lddi ti,on of VIbA- 4-ex res?)i __n? ?I | s. The
ol s compoRRESHRTER (Peiotn iy b agn, G20 P U, 4 S50 VB qRPHER Rt |
allowed to i exanpdd @ ednverciomal enteiasit unebuliden|shchwianpni nirjeb akbudiaer, tdreamel | s
are vacuum dr.ai L eavi .hehi h n Y,z d

Quantitati onﬁgaglﬁ’gcu?ﬁ?ﬁ%%@ ‘E%e"?%rn %’ﬁefgre%ﬁ E%U??lrgqatﬂ gglgg’f%%rqﬁ%l}él te

col ori net ri c 18 mlsefrthe dispasyion;loe adrrdireld pebilizerasmclt ag an AERKA4 digen, US)

determ ni ng e el . b O kwd Nt L i1y -
Conpounds of B{‘%éﬁ%xﬁ’;’(@%lg%gﬁa%gﬂr}gg% Sgg‘gm?p%%&\ba{lﬁgsg hx%lgdrh %%\kgq%?%idz%&/ng of an
order as | owvelsmes, a&n 100 pl, chap convgntionabnebylizerss Where theAnbalabie foptipr y

St 1o 0 SRR el BASR , OSUpRL

groups of integrins . a@] : S o} |
integrins, s@eWdagnhalation deyics agapied) tp edeliven[day ppwderr o car Fapswle Pr bt e
assays nay beorthifingal dbsagd (i SURRS UG pdvHRt Rk ta ALAB Al TRWdeDinhelafgh assays
descri bed abqve, subséit ting.the apgr riate integrin-exprgessi nqaéel | and
cor r espondi naeﬂ"?"d'gﬁﬂﬁe R Aelivghy fioy) examplsy i S BT Perfqreatiop LIRS oy ess
[err] 2 int egsichSirppowdee inhakibh d&beeniidd well known. '

The activities and VLA-4 specificities of the compouhds of this invention may be

determined using in vitro and in vivo assays.

The cell adhesion inhibitory activity of these compounds may be measured by
determining the concentration of inhibitor required to block the binding of VLA-4-
expressing cells to fibronectin-, CS1- or' VCAM-I-coated plates. In this assay
microtiter wells are coated with either fibronectin (containing the CS-1 sequence) or
CS-1 or VCAM-L. If CS-1 is used, it must be conjugated to a carrier protein, such as
bovine serum albumin, in order to bind to the wells. Once the wells are coated,
varying concentrations of the test compound are then added together with
appropriately: labeled, VLA-4-expressing cells. Alternatively; the test compound may
be added first 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,
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-22 - bind to ICAM [err]3 integrins are involved in platelet aggregation
and inhibition may be nmeasured in a standard pl atel et aggregation assay:..
VLA-5 binds specifically to Arg- G y-Asp sequences, while VLA-6 binds to

| aminin. Conjwasgshyessf the Exanples are found to be sel ecti vePGIEFPIYLIREY
versus related integrins. An in vivo.agsay which tests the inhibition of
cont act hypersensitivity in an animal is described in P.L. Chisholmet al.,
Eur.  J. Inmmunol., vol. 23, pp. 682-688 (1993). An assay which neasures .
the inhibition of Ascaris antigen-induced | ate phase airway responses and
ai rway hyper Follopdngs incabesios, itre vzslﬂshnatempnscheeqb washetle s fnhiltigen of) bindMg 8br aham
et.al. s of
the.i nvent i on %ﬁvhgve%sgtem?gé theﬁﬁx ore? r%ﬁ'és\{a%&?‘gégrgi m-l;ngﬁﬁwmgﬁgg?nduced
pul monary eosf qhe;ymstacomnmeonmfsest corsmmdt aszwereelfJ woepormqi%eonmxnxeg BSD2F1/ J
mce are sengld ol 'VPA-4'-é9&p%§d%§/@eletgsor afilpe: altmaorrﬁmxpagé,t Glnaet | gen

containing 8 [err] %5 oval bum of al um num
hydroxi de geRamgs gellsqlurkas W@alﬁfﬁ@ mﬂawadepys 4sa‘l"€lr ag h%m?ﬁ B@"PéF’@l blogdn a

boost er i nj eRirdoBRodytds IPEPYSY Phedtlls A i his R4 Ck'?ﬂy%e@fu@re?&ﬂ%’r %ﬂgﬁ@i@aéﬂv&lp al um-

. only. Ten m%ﬁ are used for each group. al 'enge and
adm ni strati ce are placed in a 12x14x10 inch pl exiglass chanber and
exposed to aerosol i zed OVA (0. 5%i n saline) for 1 hour at the begi nni ng of

the experinenpt,(t = O. f|v urs | ater. Low nolecyl.ar vvel
ant agoni st's §dé’(°8° g'gg%‘géﬁsa?' ﬁ“‘?’o plavedss grgpsiateshe b‘ﬂ?"@“’é’ a é‘él‘\fent
control is ithel cohgsbuhds oéaubh Bwaatdnl:rerlh thiy ugay,as eVGAM- lyGSIft&md pfotéth| y 30
mn prior to OSHl and 6 fter fir A e ure BAL
fluid collecf o%/%n%ﬁgh ana TG nmugos °éﬂa@“ ES&WéQED@%&% S P at i on
24 hour aft ehingthegionrof an &Gl mwhwm-lgmastoaumwowmaﬁnmm and
cannul ated. i dsUDfiSline phosphatase (AP). The synthesis, of this VCAM-IgG fusion is
described in PCT publication WO 90/13300. The conjugation of that fusion to a
marker enzyme is achieved by well known crosslinking methods. The VCAM-IgG

enzyme conjugate is then placed in the wells of a multi-well filtration plate, such as
that contained in the Millipore Multiscreen Assay System (Millipore Corp., Bedford,
MA). Varying concentrations of the test inhibitory compound are then added to the
wells followed by addition of VLA-4-expressing cells. The cells, compound and
VCAM-IgG enzyme conjugate are mixed together and allowed to incubate at room
temperature. Following incubation, the wells are vacuum drained, leaving behind the
cells and any bound VCAM. Quantitation of bound VCAM is determined by adding
an appropriate colorimetric substrate for the enzyme conjugated to VCAM-IgG and

determining the amount of reaction cell adhesion inhibitory activity.

Compounds of the Examples have measured IC50 values for VLA-4 binding of an
. order as low as 1 nanomolar. |

In order to assess the VLA-4 inhibitory specificity of the compounds of this invention,
assays for other major groups of integrins, i.c., B2 and B3, as well as other B1
integrins, such as VLA-5, VLA-6 and 04B7 are performed. These assays may be
similar to the adhesion inhibition and direct binding assays described above,
substituting the appropriate integrin-expressing cell and corresponding ligand. For

example, polymorphonuclear cells (PMNs) express B2 integrins on their surface and
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are lavaged with 0.6 nL buffer (Hanks buffered saline with 10 nM Hepes,
0.5% BSA and 10 U nL heparin). The nunber of eosinophils in the |avage is
assessed by counting the total number of |eukocytes and the percentage of
eosi nophi |l s .for each sanpl e. ' PCT/EP99/00384

-23 - The¥9PYitPDi tion is cal cul at ed by the formila: . 1 --(#
Eos with drug in OA goup - # Eos in no OA goup) X 100%

(#Eos in OA group - # Eos in no QA group) where: Eos = average nunber of
eosi nophils, QA = challenged and no OA = unchallenged mce. 1In this assay,

conpounds of yihe, FXAIPRS snrdiflis RieShRrd i@fﬂaéw@l QSAEReh an®inkitiddh My Se
percentage inhibition of eosinophilia values up to 77% The conpounds of
t he .i nvent i omeasaipd e asspandawisplatsist eggrepatiomassey. t ¥EANT hirds specifigallysodirg- Wo

96/ 22966, | NGRLAY @&&qcéa,e{vﬁﬁ@va-sr@ﬁ&rtf%n&.ﬁmmh' G?xp&ﬁﬁﬁfbﬁhet Benprathesi s of

;
anal ogous conmpounds. The invention is further defined by reference to the
fol | owi ng ex®ups tsbe sglertivg for VLA verseprglated infegrinsy ustrative and not |limiting.
For exanple, representative conpounds of formula | wherein Wis CH are
prepared by {React,i ng a conmpound of fornmula II e .

[err] wher ef‘f ERYIYO 3ssay e thedahipirgn abconsact HERFT1BHEYIHAP Apeanitgd! isy
reactive funddstéribedlin PLEl Chishdlmeer AN Bue Tl ImmbAdl., PolCE3TRPLE8L-6H8 (hgs)f ormul a |1 |
[err] [err] _ [err]

[err] ' 1] [err]

[err] wher Ah rassaj evhichr toensyiles ghedtihibitidn ioft Apearis aatigei-ihduced atel phdse nieway R2- R4,
Z, n and m hgye neani,ng_as defined hereinabove, .and if. desired verting
a conpound s%g%%lts %?iar'fg %ayalﬁl?'c?teﬁgslp OB t}{"’?ﬁce Ql?er%e‘sngfs(%l.’e%fﬁew'
condensat i onAbshemet aled. Glin. Imestavdi. A3, ppo7TE8N(I@M0Ogy wel | known in the art
for amde formation, e.g. in the presence of a :

. The éompounds of the invention may also be tested in the following assay.

Antigen-induced pulmonary eosinophilia in the mouse

Sensitization of mice: Male B6D2F1/] mice are sensitized by i.p. injection of 0.5 mL .
alum-precipitated antigen containing 8 pg of ovalbumin (OVA) adsorbed to 2 mg of
aluminum hydroxide gel in a saline vehicle. Five days later the mice are given a
booster injection with OVA/alum. Control animals are sensitized with alum only.

Ten mice are used for each group.

Challenge and drug administration: Mice are placed in a 12x14x10 inch plexiglass
chamber and exposed to aerosolized OVA (0.5% in saline) for 1 hour at the beginning
of the experiment (t = 0), and five hours later. Low molecular weight antagonists are
dissolved in 2% DMSO and 150 mM TRIS, pH 8.8. A solvent control is included for
each experiment. Drugs are administered orally 30 min prior to OVA exposure, and 6
hour after the first OVA exposure.

BAL fluid collection and analysis: Animals are sacrificed by CO, asphyxiation 24 hour
after the first antigen challenge. The tracheas are exposed and cannulated. The lungs
are lavaged with 0.6 mL buffer (Hanks buffered saline with 10 mM Hepes, 0.5% BSA
and 10 Ufml. heparin). The number of eosinophils in the lavage is assessed by counting

the total number of leukocytes and the percentage of eosinophils for each sample.
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-24 - condensi ng agent such as

1-[3- (di met hyl ami no) propyl | - 3- et hyl car bodi i m de hydrochlorlde and a base,
such as diisopropylethylanm ne, in an inert solvent (such as neth | ene
chloride), pygbesaM Yy at roomtenperature.  The starting PP of
formula 11, 'such as- optionally subgi.ituted phenylureldophenylacetlc
acids, are in turn known in the art or are prepared accordi ng to nethods
known in the art, e.g. by, for exanple, condensing a p-am nophenyl acetic
acid ester with the appropriate aryl isocyanate to obtain the correspondi ng
phenyl ur ei dophenyl acetic acid ester. and hydrolyzing the resulting ester. '

The starri s f | t d b t
Coﬁpiuﬁ{jfl);‘gpﬁ&}fmﬁihﬁ %%Icgfafgﬂ :Lé#onﬁ{.s in turn p{gf;ﬂ]re ig;::c Ilni ;’i
{2ng0u A n al Ky

[err] wherein the carlbds

ester) and R3, R4 and m ha\(gﬁ‘ggqg@,p&ogﬁ g}qjogﬂpgobgﬁbmbve wth a

conpound of the formula L- Z- (CHz) n- COCH
(V) prefer‘ﬂmﬂy as a reactlve functional derivative thereof, wherein Zis
(CH2) " or GG arifhemuntber 3P dodifophily, CONEARMINAY HRf A hemﬁhmhgeue and L

Is a | eaving group, such as halo or (aIkyI or aryl)-sulfonyloxy, in the
presence of M™base, such as triethylanmine, to obtain a conpound of the
formula VI L- Z- (CH2) nCON - CH (CH2) m - COOH (V1)

In this assay, compounds of the Examples administered at a dosage of 30 mg/kg give

percentage inhibition of eosinophilia values up to 77%.

The compounds of the invention may be synthesized using known techniques. See,
e.g., WO 96/22966, incorporated herein by reference, which teaches the synthesis of
analogous compounds. The invention is further defined by reference to the following
examples, which are intended to be illustrative and not limiting. For example,
representative compounds of formula I wherein W is CH are prepared by reacting a
compound of formula II

Ry-(CHy),-Y-OH  (II)

wherein R, p and Y have meaning as defined hereinabove, or a reactive functional

derivative thereof, with a compound of the formula HI
R,
_4-wCOOH
NH._ . H/Ha
NT ~N

R,
Ra

wherein the carboxyl group is in protected form and wherein Ry-Ry, Z, n and m have
meaning as defined hereinabove, and if desired, converting a compound so obtained to
another compound of the invention. The condensation is carried out according to

methodology well known in.the art for amide formation, e.g. in the presence of a
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wherein the carboxylic acid is in protected form (e.g. as an al kyl ester),
and L, Rl, R2 and Z have neani ng as defi ned herei nabove, which is in turn
reacted with an am ne of the forrmula I X :

-25 - . [err] wherein R2 has npefkps0osss
defi ned her eWRMBYES under conditions wel|-known in the art, to obtain a
starting material of forrmula Ill in pr(')%‘e'cted form(e.g. as an al kyl
ester). Hydrolysis, e.g. with base, such as aqueous |ithium hydroxide,
gives a starting material of formula II1. As noted above in the cited
processes, Sygh, beeGR" k&l oYl Wi3-RimdthylREGRHREEM)-3-LBPRADS shide
protecting any I nt rfeF S and th

T Ing reactive group % nd then |iberating the
resul ting cobysseshiprise anda baseiesneh esrdiisopropilethYlpmipeciBasonerg solkgag (such as

i nt er medi at eﬁewgkg@c@g&eg?,pg&gmgqtltogmttggp&gqggunds of the invention in a
manner descri bed herein, functional groups present, such as carboxyl, am no
and hydroxy groups, are optionally.protected by conventional protecting
groups that @he ara DkhatefialR" €6 frinlile ONJaBhh CHREMopiidnally Vehbstigitedn
protecting grl(l)ugéfa thygalér .introduction are described, for ﬁxa e, in

5 F W MO BAenYIBrodapbetXIaseds is<ats 1t RPN BHTBT FS OF e ProBREsH dFORink s
London, New ¥omkthods RiVowa in@heart, &, b Sfot exdingl, @updensifg @pomiincphdyyladecisi s,

Wl ey, New York. For eFag{)I e, a ki%drox% .%%ou i s _advant S&eousl% g&.ot ect ed
in the form 879 2SEEnIYP HendPPRRRTAE Tah HOSYHRIE, IR 4 ORRC 875 SyTrFePonding

hydr ogenat i ophenglucdidaphenydacigjclicitkestes srixbliyidiolyzng the eadulting esterThe resul ting
conpounds of formula | wherein X is esterified carboxyl (COOR5) can be
converted to the corresponding acids e.g. by hydrolysis according to

met hods wel | Thkstemingimaredinds off formula Tl erecib bnewprapirehby e3eting ancarbpouhd(of owi ng

Exanpl es havg,.thendidf cat ed neani ng: conc. = concentrated
DEl A = 'di -1 sopropyl et hyl am ne _ DVBO = di nmerhyl sulfoxide
EDAC = 1-[3-(di net hyl am no) propyl | - 3- et hyl car bodi i m de
hydrochl ori de RgNH-CH-~(CH,),,, COOH (V)

Ry

wherein the carboxyl group is in protected form (e.g. as an alkyl ester) and R;, Ry and

m have meaning as defined hereinabove, with a compound of the formula V
L-Z~(CH,),-COOH V)

preferably as a rgactive functional derivative thereof, wherein Z is (CH;),» or CHR,,
and n, n’ and R¢ have meaning as defined hereinabove and L is a leaving group, such
as halo or (alkyl or aryl)-sulfonyloxy, in the presence of a base, such as triethylamine,
to obtain a compound of the formula VI

R, R,

||

L-Z~(CH,)rCON — CH-(CH,), —COOH -

wherein the carboxylic acid is in protected form (e.g. as an alkyl ester), and L, Ry, R,
and Z have meaning as defined hereinabove, which is in turn reacted with an amine of
the formula IX
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HOBT = hydroxybenzotri azol e HOSu = hydroxysucci nam de

HPLC = high pressure liquid chromatography (%) = ness
spectroscopy . : - 26-

NVR =  nwe ®Aanesagneti c resonance OR = op'?qré%ﬂ%w??)sts%\t i on
TEA = triethylam ne TLC -25- = thin layer chromatography
TRI' S = tris(hydroxynethyl)am nonet hane

EXAMPLE 1

(S)-[err][3-nethoxypropyl)][][4- %2- met hyl phenyl am nocar bonyl anm no)
phenyl ] acet yl ] ani no] acet y| ani nd3oenz &kpr oparl¥t® aci d

[err] _

[err] : TEA .

A wherein R, has meaning as defined hereinabove under conditions well-known in the

[err]

art, to obtain 2 starting material of formula Il in protected form (e.g. as an alkyl
ester). Hydrolysis, e.g. with base, such as aqueous lithium hydroxide, gives a starting

material of formula III.

As noted above in the cited processes, such may be carried out while, if necessary,
temporarily protecting any intetfering reactive group(s), and then liberating the
resulting compound of the invention. In starting compounds and intermediates which
are converted to the compounds of the invention in a manner described herein,
functional groups present, such as carboxyl, amino and hydroxy groups, are optionally
protected by conventional protecting groups that are a:common in preparative organic
chemistry. Well-known protecting groups and their introduction are described, for
example, in J.F.W. McOmie, “Protective Groups in Organic Chemistry”, Plenum
Press, London, New York, T.W. Greenc, “Protective Groups in Organic Synthesis”,
Wiley, New York. For example, a hydroxy group is advantageously protected in the
form of a benzyl ether which can be cleaved by catalytic hydrogenation to obtain a

hydroxy substituted product.
The resulting compounds of formula I wherein X is esterified carboxyl (COOR;) can
be converted to the corresponding acids e.g. by hydrolysis according to methods well-

known in the art.

The abbreviations used in the following Examples have the indicated meaning:

conc. = concentrated

DEIA =  di-isopropylethylamine

DMSO = dimerhyl sulfoxide

EDAC = 1-[3-(dimethylamino)propyl]-3-ethylcarbodiimide
hydrochloride

HOBT = hydroxybenzotriazole

HOSu = hydroxysuccinamide

HPLC =  high pressure liquid chromatography

MS = = mass spectroscopy
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To 45 nL CH2C 2 1 g (4.5 nmol) 1,1-dinmethyl ethyl (3S)-3-am no-3-

phenyl propanoate is added. Then 0.720 nmL (5.17 mmol) TEA is added. The

m xture is stirred 10 mn., and cooled 0 C, To the m xture is added 0. 450
m. (5.17 mmlr)oggé,gﬁgpaceryl bromde in 5 nL CH2Cl2 dropw se pyfEpobpoidyn. The
m xture is strr over 3 hrs., allow ngs_it to reach roomtenp. TLC

usi ng-50% ethyl acetate/50% hexanes, iS used to nonitor the reaction. The
mxture is reduced to dryness and flash chromat ographed using 30 g silica
gel, Merck, grade 9385, 230400 mesh, 60 A, using 25% ethyl acetate / 75%

hexanes, to yiel ANMR'S 0=t hhdeal Rlid¥ic Risdnantthi Ch shows one spot on TLC. The
product is carrieg._on to next_ step.

- 27- Step 2 OR = optical rotation [err]
[err] A TEA = triethylamine ..~ DWW
TEA To 50,nL DMF is added 1.5 g ,A and 1.0

er
g (11 mol) 3- et Hky- p?op{h"h‘r'#'ﬁéhm a2t enp. 0.74 nL (5.3 mmol)
triethylam ne i s BRiSed. FThetrkibyttoxgmedylfdminsmethafe hrs. at room tenp. TLC,
usi ng 10% CH3OH 90% CH2C12, is used to nonitor the reaction. The m xture is
reduced to dryness and flash chromat ographed using 45 g silica gel, _
starting with 2% and gradually increasing to 4% CH3OH CH2Cl 2, to yield 1.6
g yellow oil, which shows one spot .x4he product is carried on to the
next step. Step 3 M

(S)-B-[3-methoxypropyl){[4-[(2-methylphenylaminocarbonylamino)
phenyljacetyllamino}acetylamino-benzenepropanoic acid

Oy oY

0
hF Br/lk/ Br
O o |
+ o Tf

To 45 mL CHCl, 1 g (45 mmol) 1,1-dimethyl ethyl (3S)-3-amino-3-
phenylpropanoate is added. Then 0.720 mL (5.17 mmol) TEA is added. The mixture
is stirred 10 min., and cooled 0° C, To the mixture is added 0.450 mL (5.17 mmol)
bromoacetyl bromide in § mL CH,Cl, dropwise over 15 min. The mixture is stirred
over 3 hrs., allowing it to reach room temp. TLC, using-50% ethyl écetate/SO%
hexanes, is used to monitor the reaction. The mixture is reduced to dryness and flash
chromatographed using 30 g silica gel, Merck, grade 9385, 230-400 mesh, 60 A, using
25% ethyl acetate / 75% hexanes, to yield 1.75 g thick yellow oil, which shows one
spot on TLC. The product is carried on to next step.
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rr] [err] [err]
EA EDAC [err]

r] To 50 nL CH2CA 2 is added 1.5 g B. Then 1.4 g (4.8 mmol )
(2 met hyl )wygy,?fkosacetlc aci d) di phenyl urea (only partlall’FWEé’B?’QPa?‘e) and
0.74 mL (5.3 ) DIEA is added. The ni¥ture is stirred 15 min. at room
tenp. to give a clear yellow solution. 0.98 g (4.8 mmol) EDAC is added and
the m xture stirred 3 hrs. TLC, using 10%
-28 - CH30H/ 90% CH2C12, is used to nonitor the reaction. The m xture is
reduced to drSteR@s and flash chronmat ographed using 90 g silica gel,
starting with 1% and increasing to 5% CH3OH CH2Cl 2, to yield 1.93 g white
f oam Step 4 C 20% TFA/ CH2dl 2 N

[err] O—L\
. 0
| -

CHNTTO A

DMF _.T_.

Qm

To 50 mL DMF is added 1.5 g A and 1.0 g {11 mmol) 3-methoxy- propylamine. At
room temp. 0.74 mL (5.3 mmol) triethylamine is added. The mixture is stirred 16 hrs.
at room. temp. TLC, using 10% CH3;O0H/90% CH,Cl, is used to monitor the
reaction. The mixture is reduced to dryness and flash chromatographed using 45 g
silica gel, starting with 2% and gradually increasing to 4% CH3OH/CH,Cl,, to yield
1.6 g yellow oil, which shows one spot on TLC. The product is carried on to the next

step.
Step3
B2 ' \OK
5 S

EDAC

| DIE‘A Qﬁgﬁmb}()

To 50 mL CH,Cl, is added 1.5 g B. Then 1.4 g (4.8 mmol) N-(2-methyl)-N'-(4’-acetic
acid) diphenyl urea (only partially soluble) and 0.74 mL (5.3 mmol) DIEA is added.
The mixture is stirred 15 min. at room temp. to give a clear yellow solution. 0.98 g
(4.8 mmol) EDAC is added and the mixture stirred 3 hrs. TLC, using 10%
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To 35 M CH2A 2 at roomtenp is added 1.7 g C. Then 8 nL TFA acid is added
dropwise with 5 nL CH2C12. The m xture is stirred 2 hrs. TLC, using 10%
CH3OH / 90% CH2CL2, is used to nmonitor the reaction. The m xture is reduced
to dryness. -Fresh CH2Cl 2 is added several tinmes to renove apt¢rEPodvoosBae
product is f WM omat ogr aphed using 50 g silica gel and 2%to 5%

CH3OH/ CH2CA 2 to yield 1.5 g of the titI’é'corrpound as a white powder. np:
125-127[err]C OR -27.4, DWVSO (10 ng/nl) :

EXAMPLE 2

(S)-[3-net hoz&pgéﬁ@dvl [dl-ﬁﬂizg 5 E@g?%'nm%y LR TAQEAH DIRY hRFLAOY reduced to

phenyl | acet yl I am no] acet’yl'am no exanol c_aci d__ . L
- 29 .- St epdqness and ﬂash[@pqqxatographed using 90 g silica gel, starting—with' 1% and
[err] increasing to 5% CH;OH/CH,Cl,, to yield 1.93 g white foanf) Fol  owi ng the

procedure of Exanple 1, step 1, but Starting with 0.834 g (4.5 mmul)

1, 1-di net hyl et hyl (3S)-3-am no-4-hexeneoate there is obtained 01.46 g thick
yel low oi |, wBtgpy shows one spot on TLC. The product is carried on to the
next step. Step 2 ' [err]

C 20% TFA/CH.CI,

\ | ‘OgﬂNH
Quimmmo -

To 35 ml CH,Cl, at room temp is added 1.7 g C. Then 8 mL TFA acid is added
dropwise with § mL CH,Cl;. The mixture is stirred 2 hrs. TLC, using 10% CH;OH /
90% CH,CL,, is used to monitor the reaction. The mixture is reduced to dryness.
Fresh CH,Cl, is added several times to remove all TFA. The product is flash
chromatographed using 50 g silica gel and 2% to 5% CH;OH/CH,CI; to yield 1.5 g of
the title compound as a white powder. |

'mp: 125-127°C

OR: -27.4°, DMSO (10 mg/mL)

EXAMPLE 2

(S)-{3-methoxypropyl)[{4-{(2-methylphenylaminocarbonylamino)
_phenyljacetyllamino]acetylamino-4-hexanoic acid
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[err]

0.31 g (1 mol) A

[err] [err] To 10 nL DVF i s added
Then 0.18 g (2 mml) 3- methoxypropylanmne is added. At

roomtenp. 0.23 nL (2 nmol) TEA is added. The mixture is stirred 16 hrs. at

room tenp.
reaction.
using 12 g

%ngml,@gng 10% CH3OH 90% CH2Cl 2, i s used to noniRQIVER9/80384
The mxture is reduced to dr.gsess and flash chromat ographed
silica gel, starting with 2% and gradually increasing to 4%

CH3OH/ CH2C12, to yield 0.1g yellow oil, which shows one spot on TLC. The

product is

- 30-

Dl EA

[err]

(4.4 mol)
aci d) diphe

are added and the m3ture stir

carried on to the next step.
Stepst ep 3 . [err] [err]
DEAC

CH2d 2 To 50 mL CH2C12 is added 1.4 g
B. Then 1.4 g (4.8 nmo N (2- et hyl) - N -(4'-acetic
nyl uregq, onl'y partial lly sogpble, and OB# I\SI§3 mol ) DI EA
1

n. to give a clearyyellow solution.

0.98 g (4.8 nmol ) EDAC i s added and the m xture rred 3 hrs. TLC,
usi ng 10% CH3 |n o) CH2CA 2, 1s used to nonitor the r ion. The

m xture i s reduced Bo dryness, flggﬁed chr omatogr aghed using 90 g

silica gel, sta_rti+§-w’th 1%and¢;q£(1;s|¥asi ng to 5% CH3CH _é__ in CH2Cl 2,
toyield 1.8 g whité foam ' - " Step 4 A

Following the procedure of Example 1, step 1, but starting with 0.834 g (4.5 mmol)
1,1-dimethyl ethyl(3S)-3-amino-4-hexeneoate there is obtained 01.46 g thick yellow

oil, which shows one spot on TLC. The product is carried on to the next step.

Step 2 |

NN

A ILX B
DMF
TEA I ™0

To 10 mL DMF is added 0.31 g (1 mmol) A. Then 0.18 g (2 mmol} 3-
methoxypropylamine is added. At room temp. 0.23 mL (2 mmol) TEA is added. The
mixture is stirred 16 hrs. at room. temp. TLC, using 10% CH;OH/90% CH,C, is
used to monitor the reaction. The mixture is reduced to dryness and flash
chromatographed using 12 g silica gel, starting with 2% and gradually increasing to

" 4% CH30H/CH,Cl,, to yield 0.1g yellow oil, which shows one spot on TLC. The

product is carried on to the next step.
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20% TFA/ CH2C12 ' [err]

- 35 mM CH2d 2 at

Fr esh
is flash

chr omat ogr aphed usi ng' 50 g silica gel

To

roomtenp is added 1.7 g C. Then 8 nL TFA i s added dropw se
with 5 nL CH2A 2. The m xture is stirred 2 hrs.
CH2CL2, is used to nonitor the reaction.

WQIBH05 i s added several tls(r)res to renove all .TFA.  The product

-31-

1.5 g of the title conpound as a white powder. np: 88-90C

EXAMPLE 3

(S)-[err][3-

teq3 -
net hoxypropyl ) [ [ 4-[ (2- met hyl phenyl am nocar bonyl am no)

phenyl ] acet yl ] am no] acet yl am no- 3, 4- di net hoxy- benzeneprgpanm c acid

RS
DIEA QN /l

DEAC
CH,Cl,

To 50 mL CH,Cl is added 1.4 g (4.4 mmol) B. Then 1.4 g (4.8 mmol) N-{2-methyl)-
N*-(4’-acetic acid) diphenyl urea, only partially soluble, and 0.74 mL (5.3 mmol) DIEA

are added and the mixture stirred 15 min. to give a clear yellow solution. 0.98 g (4.8

- mmol) EDAC is added and the mixture stirred 3 hrs. TLC, using 10% CH;OH in

CH,Cl,, is used to monitor the reaction. The mixture is reduced to dryness, flashed
chromatographed using 90 g silica gel, starting with 1% and increasing to 5% CH;OH
in CH,Cl, 1o yield 1.8 g white foam.

Step 4

c
= 20% TFA/CH,Cl,

N

o)

w8
PECER,

To 35 ml CH,Cl; at room temp is added 1.7 g C. Then 8 mL TFA is added dropwise
with § mL CH,Cl,. The mixture is stirred 2 hrs. TLC, using 10% CH;OH / 90%
CH.CL,, is used to monitor the reaction. The mixture is reduced to dryness. Fresh
CH;Cl, is added several times to remove all TFA. The product is flash
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TLC, using 10% CH3OH / 90% -
‘The m xture is redusededododisd NeSS.



To 300 nL CH3OH is 30 g (144.2 mml) 3, 4-di met hoxyci nnam ¢ aci d. Four drops
H2SO4 is added and the m xture refluxed for 4 hrs. TLC, using 70/ 30, ethyl
acetate/ hexanes, is used to nonitor the reaction. The m xture is reg ced
to dryness and dolasds chr omat ogr aphed, using 20% et hyl acet at RETER B 4 nes,
on 350 g silica gel, grade 60, 70-230 mesh, to yield 14.14 g A Step 2

A THF [err]
CH3(CH2) 3Li . B To 200 nL THF
is added 11.8 g (55.8 nmol) (R)-(+)- N—benzyl [err] net hyl benzyl am ne The

mxture is cd@P@ﬂtOBGbeﬁbW‘}g gafidra3el and A% 155 %eCHRHCHeGh roivield 18 awfi n
hexanes) addg,qtgggp,%&g,dq\gqrwﬁgma The m xture is stirred for an 30
additional mn. The reaction is cooled to -78[err]C. Then 6.2 g (27.9 muol)
met hyl 3, 4- dmﬂeﬁ%wﬁl nnamat e,

-32 - di ssolved in 150 nmL THF, is added dropwi se over 1 hr. The m xture
Is stirred for 30 mn. at -78C and slovaé, mai ntaining -78[err]C, 25 nL
saturated NH4C solution is added ar Xt ure warmed to roomtenp.,
washed with brine, and reduced to dryness. TLC, using 50/50, ethyl acetate/
hexanes, is used to nonitor the reaction. The m xture is flashed

chromat ogr aphed on {8@-3-mahexyprog w[l‘*-[\{/émhyl@heaﬂemg@sg onyigningh0 nesh, 60A,

to yield 10.5 g tphegkl}ay:eqy;]@)\wng]apetylamgoe}ﬁ-g1methoxy—benzenepropanoxc acid H2
B PATOA Z i Lerr]
[ err| Step 1 [err].
N Q H,SO, N Q
0 ~"“OH —_— © X No”
~o CH,OH ~o A

To 300 mL CH;O0H is 30 g (144.2 mmol) 3,4-dimethoxycinnamic acid. Four drops
H,S80, is added and the mixture refluxed for 4 hrs. TLC, using 70/30, ethyl acetate/
hexanes, is used to monitor the reaction. The mixture is reduced to dryness and flash
chromatographed, using 20% ethyl acetate 80% hexanes, on 350 g silica gel, grade
60, 70-230 mesh, to yield 14.14 g A.

Step 2

. N0
THF
CH,(CH,),LI

B

To 200 mL THEF is added 11.8 g (55.8 mmol) (R)-(+)-N-benzyl a-methylbenzylamine.
The mixture is cooled to 0° C and 34.9 mL (55.8 mmol) n-buLi (1.6 M in hexanes)
added dropwise over 30 min. The mixture is stirred for an 30 additional min. The
reaction is cooled to -78°C. Then 6.2 g (27.9 mmol) methyl 3,4-dimethoxycinnamate, -
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[err] C 509 (12.5 nmol) Bis added to 250 nL CH30H, 25 niL H20,
and 7.5 nL HOAc. 1 g Pearlnman's catalyst (Pd (OH)2) is added. Using a
ballon, the mxture is refluxed in an H2 at nosphere for 16 hrs. at room
tenmp. TLC, ug‘Hm‘gB';%sCI—lBO—V CH2A 2, is used to nonitor the raaavEremoosshe

m xture is filtered through celite, washgd with CH3OH, and reduced to
dryness. To the dry product is added CH2ZCl 2 and it is washed with brine
made basic with sat'd NaHCO3. The m xture is reduced to dryness and fl ash
chr omat ogr aphed using 150 g silica gel, 230400 nesh, 1 to 4% CH3OH CH2Cl 2,
to yield 1. 5disgplyedih @80 @hll THF, Bt fidedtdropwise over 1 hr. The mixture is stirred for 30 [err] -
Erga\r-] %in. at -78°C and s"[%‘?”r 1naintaining -78°C, 25 mL sarurared NH.;E? rstl;llltion is

D added and the mixture warmed to room temp., washed 3dth- brine, add r&@iutdd GH2Cl 2

I s added 0.2 Q. . 13 n (0.9 mml) TEA The mixture is
stifred 10 nifmedk TLE R SO efhyf Aecirefytndy Biybed B mopiiSiy i fgeien.

br onoaceryl Bhemixwre is flashed chidd@tGpraphed dd a0 gy siljpaigele Mewiky grbBe H385, 230e

m xture i s Sij [ | m xture to reach roomtenp.
TLC, using 5%%%?%?@%&3 égg/%gos%#e)cggg%svw?s used to nonitor the reaction.
The m xture is reduced to dryness and flash chromat ographed using 30 g
silica gel, IdesB, grade 9385, 230-400 mesh, 60 A, using 25% et hyl

acet at e/ 75% hexanes, to yield 0.237 g thick yellow oil, which shows one
spot on TLC. The product is carr'Hgd on to next step. '

B Pd(OH), ©
_ H,N
CH,OH H,0 SN
~
HOAc. o}

50g (11.3 mmol) B is added to 256 mL CH;0H, 25 mL H,0, and 7.5 mL HOAc. 1
g Pearlman’s catalyst (Pd (OH),) is added. Using a ballon, the mixture is refluxed in
an H; atmosphere for 16 hrs. at room temp. TLC, using §% CH3;OH/ CH,Cl,, is used

- to monitor the reaction. The mixture is filtered through celite, washed with CH;OH,
and reduced to dryness. To the dry-product is added CH,Cl, and it is washed with
brine made basic with sat’d NaHCO;. The mixture is reduced to dryness and flash
chromatographed using 150 g silica gel, 230-400 mesh, 1 to 4% CH;O0H/ CH,Cl,, to
yield 1.54 g yellow oil.

Step 4

' B I/ﬁ\/sr
TEA /Om
CH,CI, o e
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Step 5 [err]

. DVF [err] ' TEA .
[err] To 10 nL DMF are added 0.36 g (1 nmol) D and 0 Ik}ﬁg62 mm)
3- net hoxypr gmydsmTsese. At room tenp. 0.23 n1_ TEA i s added. 'ﬂg W% i s

stirred 16 hrs.-at room tenp. TLC, usi483-10% CH3OH 90% CH2Cl 2, is used to
nonitor the reaction. The mxture is reduced to dryness and flash

chromat ographed using 12 g silica gel, starting with 2% and gradual |y
increasing to 4% CH3OH/ H2A 2, to yield 0.1 g yellow oil, which shows one
spot on TLC. The product is carried on to the next step.

-34 - StepfH 9mL CHaCla is added 0.27¢" (0.8 mmol), d:%a]o 13 mL (09 mmol) BEALAThe
EDAC [err] TQq 5 nb CH2A 2 i's add

g] (0,27 % E and
0.0853 g (0. J0XAH Y sthred210 gingnd) they mixaure oele é° Fd) OB mLniPr® whi ch
i's only partivbhy¥acs§l bidhfide 8. 1086 CH,C); is added dropwise over 15 min. The mixture is

stirred over 3 hrs. allowing the mixture to reach room temp. TLC, using 50% ethyl

acetate/50% hexanes, is used to monitor the reaction. The mixture is reduced to

dryness and flash chromatographed using 30 g silica gel, Merck, grade 9385, 230-400

mesh, 60 A, using 25% ethyl acetate/75% hexanes, to yield 0.237 g thick yellow oil,

which shows one spot on TLC. The product is carried on to next step.

Step §
~o :
. .
HzN/\/\o/' . n\/lkNH
2 -
o]
DMF -0 I
TEA ,
E

To 10 mL DMF are added 0.36 g (1 mmol} D and 0.18 g (2 mmol) 3-
methoxypropylamine. At room temp. 0.23 mL TEA is added. The mixture is stirred
16 hrs. at room. temp. TLC, using 10% CH;OH/90% CH,Cl,, is used to monitor the
reaction. The mixture is reduced to dryness and flash chromatographed using 12 g
silica gel, starting with 2% and gradually i mcreasmg to 4% CH;OH/CH,Cl,, to yield
0.1 g yellow oil, which shows one spot on TLC. The product is carried on to the next
step.
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(0.34 mol) DIEA is added and the m xture stirred 15 mn. at roomtenp. to
give a clear yellow solution. 0.058 g (0.30 mmol) EDAC is added and the

m xture stirred 3 hrs. TLC, using 10% CH3OH 90% CH2Cl 2, is used to nonitor
the reaction. The m xture is reduced to dryness, flash chro %g%gﬁd
using 90 g sWY‘P%’Q&@ , usi ng 1% i ncrea5| ng to 5% CH3OH CH2C to yield
0.113 g white foam Step 7 [err]

[err] Room t enp. “[err] [err] To 21 nlL-THF and 8
m. H2o0 is added 0.36 g (0.57 mml) ‘F. 0.36 g (0.86 mml) LiOH dissolved in
1 nL H20 is ggged dropwi se over 5 min. and the mxture stirred for two hrs..
at roomtenp. TLC, using 10% CH3OH CH2Cl 2, is used to nonitor the

-35-- reaction. The mxture is reduced to dryness~gpd flash
chr omat ogr aphed on 20 (l}? H usi ng 100% CH2Cl to 5% CH3OH CH2dl 2,
to yield 0.36 g of the Nﬁaco oundasav\,hltepo np: 118120CCR
= -33.6[err], DIY:SO(lo [ ) EXAI\/PLE4
Q m
EDAC

CH,Cl,

To § mL CHCl, is added 0.1 g (0.27 mmol) E and 0.0853 g (0.30 mmol) N-(2-
methyl)-N’-{4’-acetic acid) diphenyl urea, which is only partially soluble. 0.056 mL
(0.34 mmol) DIEA is added and the mixture stirred 15 min. at room temp. to give a
clear yellow solution. 0.058 g (0.30 mmol) EDAC is added and the mixture stirred 3
hrs. TLC, using 10% CH3;O0H/90% CH,Cl,, is used to monitor the reacuon The
mixture is reduced to dryness, flash chromatographed using 90 g silica gel, using 1%
increasing to §% CH3;O0H/CH,Cl, to yield 0.113 g white foam.

Step 7
- LIOH H,0
E

\.ﬁ/ H,O 0
Room temp. g

11/2 hrs. 2 ﬁNH
P

To 21 mL THF and 8 mL H,O is added 0.36 g (0.57 mmol) E. 0.36 g (0.86 mmol)
LiOH dissolved in 1 mL H,0 is added dropwise over § min. and the mixture stirred
for two hrs. at room temp. TLC, using 10% CH;0H/ CH,Cl,, is used to monitor the
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(S)-[err]-[3-methoxypr opyl.) [[4] (2- et hyl phenyl ani nocar bonyl am no)

phenyl ] acet yl ] am no] acetyl am no--4- net hoxy- benzene
propanoi c acid, sodiumsalt acid Step 1 [err] :

[err] WO 99/37605 [err] [err] [err] To 250 nlL CH3eETEEIHWsR4d 50 ¢
(280. 8 mol ) V2

I met hoxyci nnam ¢ acid aﬁp_ 2 nL conc. H2S4. The m xture is
refluxed for 6 hrs. TLC using 70/ 30, ethyl acetate/hexanes, is used to
nonirtor the reaction. About 30 nmL CH3OH is renpbved. The m xture is cool ed
tor.t, and then crystalized, filtered, washed with H20, and dried to yield
- 49. 23 g of tfagctidas The thiRfudlid ¢éducedoaityndss and flash Eitofnhtographed on 20 g silica THF
[err] . o Ch ta 5% CH iel 03-3(%- 210 300 ml THF

i s added 10. %Y u§ingd90%GHCY 19 3 PGS foisld 0-36.8 9 shedHe SAMREIAd ~ The
m xture i s coawebitdgovifeerr] C. and 32.5 nL (52 nmol ) n-buLi (1.6 Min
hexanes) addne1 . rg&@o% over 30 mn. The mxture is stirred for an 30
additional mnA. Thé reaction is cooled to -78[err] C. Then 5 g (26 nmol)
met hyl 4- met OBxye3néfaPMSO (W mwgbmbkd in 100 nL THF, is added dropw se over
1 hr. The mxture is stirred for 30

EXAMPLE 4
(S)-B-[3-methoxypropyl)[[4-[(2-methylphenylaminocarbonylamino)

phenyl]acetyllamino}acetylamino--4- methoxy-
benzene propanoic acid, sodium salt acid

Step 1
o H,SO, (o]
" 0H —_— X0
g _ .

To 250 mL CH;OH is added 50 g (280.8 mmol) 4-dimethoxycinnamic acid and 2 mL
conc. H,SO4. The mixture is refluxed for 6 hrs. TLC using 70/30, ethyl
acetate/hexanes, is used to monitor the reaction. About 30 mL CH;0H is removed.
The mixture is cooled to r.t, and then crystalized, filtered, washed with H,0, and dried
to yield 49.23 g of the desired product.

Step 2

, ONvo io, |
THF (5 0.
CHy(CHyL S
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mn. at -78[err]C and slowy, maintaining -78[err]C, 25 nL saturated NH4C
_solution is added and the m xture warnmed to roomtenp., washed with brine,
-and reduced to dryness. TLC, using .50/50, ethyl acetate/ hexanes, is -used
to nmonitor t-he reaction. The mxture is flashed chronmat ogr agdyeckon03880 g
silica gel, WHPRYrade 9385, 230- 400 nesh, 60A to yiel.d 9.738g thick

pal e-yellow oil (recrystalized from Et K¢/ hexanes to give white crystals).
Step 3 H2 : [errr] B
[err] _ © Jerr] : [err] C
7.74 g (19.2 v ; D ARV & : ; HOAC.
1 g Pearl nnnrgﬁgg%né%ﬂgtﬁ .slaagggd;c}ggs %339% EJE‘OM%)Q%%% Ilﬁzjrﬁ?thﬁﬁglzﬂ\a%ngjr_e S
refluxed i n The hizxatenipspiled @ 0DE. 461 52.8 mlafS2 oool)t whyli (F60M inslexgnesho CHIOH/
CH2A 2, is u t nj Lor |; : b L UL €24 I ough
celite, was h%‘gﬂ\‘}m ﬁ?ﬁ%éﬁr 3tgn gﬁm"g‘ﬁf“o’lg%'gae?’ J“T%O t§ ﬁéelh!gga? i T

I
"t educe S. y_ product added
CH2C 2 and i teactionnisstvotidviot A8D1G- ndhemdes {26 iramol) tohechyd 14-glethpricinBamavse

mxture is rg i i@ Bkl R CVAM P hP OTRPAGAL S fifred 3G S0 ST 11 Ca
gel, used 230?%’%91%%;%?%&%%%4? t0 A% cﬁ%ﬁwmzo 2 9 e d 3.4 thick
pal e-yel | ow Bt #ré8ry sndisiordn maispinpECORS/ hreddamissartratgd N isplutien yst al s) .
'C37' St ePadded and the mixture warmed to ro_&rﬁ rtEx}xp., washed wiItEhA brine, and reductEtd |

CH2Cl 2 drynéss. TLFe;[qu\l;gr %0/50, ethyl ‘acetate/ hexanes, is use “to monitor the reaction.

The mixture is flashed chromatographed on 180 g silica gel, Merck, grade 9385, 230-
400 mesh, 604 to yield 9.738g thick pale-yellow oil (recrystalized from EtOAc/hexanes

to give white crystals).
Step 3
H,
Pd(OH), ©
B HN
CH,OH, H,O 0L

HOAc _ [o]

7.74 g (19.2 mmol) B is added t0 250 mL CH;0H, 25 mL H;0, and 7.5 mL HOAc.

1 g Pearlman’s catalyst is added. Using a hydrgen ballon, the mixture is refluxed in an
H; atmosphere for 16 hrs. at room temp. TLC, using 5% CH;OH/ CH,Cl, is used to
monitor the reaction. The mixture is filtered through celite, washed with CH;OH, and
reduced to dryness. To the dry product added CH,Cl; and it is washed with brine
made basic with sat’d NaHCQO;. The mixture is reduced to dryness and flash
chromatographed using 150 g silica gel, used 230-400 mesh, using 1 to 4% CH;OH/ _
CH,Cl,, to yield 3.4 g thick pale-yellow oil (recrystalized from EtOAc/hexanes to give
white crysmls).

SUBSTITUTE SHEET (RULE 26)



D To 25 nL CH2A 2. is added 0.8 g (3.82 mmol) C and 0.62 nL (4.4 mmol)
TEA. The mxture is stirred 10 mn. and the m xture cooled to O C. 0.38 nL
(4.4 mol ) bronpacetyl bromide in 5 nL CH2Cl 2 is added dropw se over 15
min. The ni X{ydiogatss Stirred over 3 hrs. allowing the m xtur BCHEPPERM room
tenp. TLC, using 50% et hyl acetate/50%fexanes, is used to nonitor the
reaction. The m xture is reduced to dryness and flash chromat ographed using .
30 g silica gel, Merck, grade 9385, 230-400 nesh, 60 A, using 25% et hyl

acet at e/ 75% hexanes, to yield 0.1.3 g thick yellow oil, which shows one
spot on TLC.StePet product is carried on to next step. Step 5

[err] oDIVF _ [err]

TEA. To 70 nL DVF are add 1.3 g (3.94 mol) D and 0.667 g (7.49 nmmol)
3- met hoxypropyl anine. At r@ Bb. 0.1.05 nL (7.4@ mpl) TEA i s added.
The m xture is stirred 16 hrs. at room tenp. TLC i 10% CH3OH 90%

re i s reduced to dryness

CH2Cl 2, is used o nonitor The reaction. The ni
and flash TEA 38 -

chronat ogr aphed using 75 g si@GHgl, gel, starti 2%) and gradual |y
increasing to 4% CH3OHCH2Cl 2, to yield 1.28-0 | oy’ oIl whi ch shows one
spot on TLC. The product is carried on tosthe next §tep.

b .

To 25 mL CH,Cl,. is added 0.8 g (3.82 mmol) C and 0.62 mL (4.4'mmol) TEA. The
mixture is stirred 10 min. and the mixture cooled to 0° C. 0.38 mL (4.4 mmol)
bromoacety! bromide in 5§ mL CH,Cl, is added dropwisc over 15 min. The mixture is
stirred over 3 hrs. allowing the mixture to reach room temp. TLC, using 50% ethyl
“acetate/S0% hexanes, is used to monitor the reaction. The mixture is reduced to
dryness and flash chromatographed using 30 g silica gel, Merck, grade 9385, 230-400
mesh, 60 A, using 25% ethyl acetate/75% hexanes, to yield 0.1.3 g thick yellow oil,

which shows one spot on TLC. The product is carried on to next step.

Step 5
~
O
o
HzN/\/\O/ N\/ILNH
D .
DMF ~0 W
TEA !

To 70 mL DMF are added 1.3 g (3.94 mmol) D and 0.667 g (7.49 mmol} 3-
methoxypropylamine. At room temp. 0.1.05 mL (7.49 mmol) TEA is added. The
mixture is stirred 16 hrs. at room. temp. TLC, using 10% CH;OH/90% CH,Cl,, is

used to monitor the reaction. The mixture is reduced to dryness and flash
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Step 6 E : [err]

. DI EA [err] EDAC

[err] To 30 nL CH2C 2 are added 0.72 g (2.1 mol) E and 0.739 g (2.6
mml) N-(2- . Reth |7) -N -(4'-acetic acid) diphenyl urea, whichhcriprosdogss
partially sol‘?ﬁ‘BP%g.j %% 46 nL (2.6 mvl) DILEA is added and the nmixture stirred
15 mn. at roomtenp. to give a clear yéﬁow solution. 0.499 g (2.6 mmol)
EDAC i s added and the m xture stirred 3 hrs. TLC, using 10% CH30H90%

CH2C 2, is used to nonitor the reaction. The m xture is reduced to dryness,
flash chroma ' asl | LiC i HS Yo e NG ' 5%
GBOH | Gre ctfg%?é”%?fg%% 3% 20 oA S Ap it gk e BRI eiink 110
[err] 4% CH;OH/CH;Cl, to yield 1.29 g ¥ellow oil which showsmne spateqppILC. The 37/

hrs. product is carried on to the next step.
[err] - -39 -
Step 6
. E \o :
RO N
3 BeR P
RS £ Raie 9"
' o)
EDAC -0 _
E ?
CH,Cl,

To 30 mL CH,Cl; are added 0.72 g (2.1 mmol) E and 0.739 g (2.6 mmol) N-{2-
methyl)-N’-(4’-acetic acid) diphenyl urea, which is only partially soluble. 0.46 mL (2.6
mmol) DIEA is added and the mixture stirred 15 min. at room temp. to give a clear
yellow solution. 0.499 g (2.6 mmol) EDAC is added and. the mixture stirred 3 hrs.
TLC, using 10% CH,;0H/90% CH,Cl;, is used to monitor the reaction. The mixture
-is reduced to dryness, flash chromatographed using 90 g silica gel, using 1% increasing
to 5% CH;OH / CH,Cl, to yield 0.920 g white foam.

Step 7

m

NaOH, H,0

CH,OH N
: O

Room temp.
31/2 hrs.p % 9

0 m“\)l\nn |
Sagiens
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To 30 nL EtOH and 8 nL H20 is added 0.90 g (1.49 mmol) F. To the mxture is
added 0.057 g (1.42 mmol) NaOH in 1 nL H2O The m xture is stirred 3.5 hrs.
at r.t. The mxture is filtered and dried to yield 0.720 g of the title
compound as {ydbddsBessol i d. np: 216-1180C (dec) OR -21. 069 ipctiiidodndsss 3

nmg/ m.) EXAVPLE 5 Prepared simlarly to the
previ ous exanples are the conpounds of the fornula _

[err] [err]- Conmpound Ra - T R2 ([err]O
(a) CH3 NH - (CH2) 40CH3 3, 4- di et hoxyphenyl 114-117
(dec) (b)  To 30 ALEOH Md 8 mL LRI dédekiD o0Ph 19 mmol) E. To the mixt%gxs i ég

CI-? 2 CH2 4-met h h
E g)e ¢) (d) added O’Qg; [4 (1.4&&;1m06 ﬁ{%ﬁ‘éﬁwﬁhoﬁﬁﬁﬁyﬁ%n is stirred 3.5 hrs. 2. 111
(dec) (e)  The mixshre is fildddd and drichi2 Jid8.728gedhrthe title compound as a white 122
(f) NE: NH (CH2) 30CH3  Phenyl 105- 109
( dec) solid. .

mp: 216-118°C (dec)

OR: -21.069° in DMSO (5.3 mg/mL)
EXAMPLE S

Prepared similarly to the previous examples are the compounds of the formula

COOH

o
o e L
JUCR e

N
H
Ra
Compound R, I R, R, {°C)
(a) CH; NH (CH24OCH; | 3,4-dimethoxyphenyl 114-117
(dec)
() CH; |NH |(CH;),OCH; |Phenyl ‘ 116-118
. (dec) .
(c) CH; CH, (CH2);OCH; | 4-methoxyphenyl - 1127-130 -
(dec)
(d) . |H NH | (CH;);0CH; | Phenyl - ]107-111
'. (dec)
© c NH | (CH;;0CH; | Phenyl 118-122
1t NH, |NH (CH.);OCH; | Phenyl 105-103
' (dec)
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-40 - d ai ns 1. A conpound of the fornula | R2
R [err] [err]

[err] [err] :
[err] wherei '\VB%/&?% 2l kyl, al kenyl, alkynyl, cycloal kyl, arycriarosob3ss

cycl oal kyl , cycloal ?<enyl , aryl, aryl- s_u‘{agt ituted al kyl (aral kyl),

aryl -substituted al kenyl or al kynyl, cycloal kyl -substituted al kyl,

cycl oal kenyl -substituted cycl oal kyl, biaryl, alkoxy, alkenoxy, alkynoxy,
aryl - substituted al koxy (aral koxy), aryl--substituted al kenoxy or al kynoxy,
al kyl am no, atlkeagy! am no or al kynyl am no, aryl-substituted al kyl am no,

aryl -substituted al kenyl am no or al kynyl am no, aryl oxy, arylam no, -

N-al kyl urea-substituted al kyl, N arylurea-substituted al kyl,

al kyl car bony| inA nampaundtof thetfeaudd kyl , ani nocar bonyl - substituted al kyl,

het erocycl yl, heterocyclyl-substituted al kyl, heterocyclyl-substituted

am no, carboxyal kyl substituted aral kyl, oxocarbocyclyl -fused aryl,
or heterocyclylal kyl; R2 i sR{CH2)qg-V-(CH2)Q - Vr-R8; R3 is H alkyl,

al kenyl, aryl, or heteroaryl; l 4 is H e@ryl, alkyl, cyclocal kyl, al kenyl,
cycl oal kenyl, al kynyIR apey ar yh-gubstityfed al kyl+Iet%rocycl yl,

het erocycl yl carbonyl , " anipriocar b do, WQono- or

di al kyl am nocar bonyl, nono- or diar bonwg al kyl aryl am nocar bonyl ,
di aryl ami nocar bonyl, nono- or diacyl ani nocdrbonyl, 4aromatic or aliphatic
acyl, or alkyl optionally substituted by SLﬂgst Ituents selected fromthe
group consisting of am no, hydroxy, nercapto, nono- or dial kyl am no, nono-
or di aryl ani mehereinkyl aryl ami no, di aryl ani no, nono- or diacyl am no, al koxy,

al kenoxy, slr kaoﬁ ¥lkyl, mkgﬁ}l,kQWnyl,tcpélgaqwf,eﬁ?f-(%sedt c@élgﬁk}ﬁypy%oxlker}ylﬂl a?'y [ XxlyP-X y, and

het er ocycl

1

substituted alkyl (aralkyl), aryl-substituted alkenyl or alkynyl, cycloalkyl-substituted

alkyl, cycloalkenyl-substituted cycloalkyl, biaryl, alkoxy, alkenoxy, alkynoxy, aryl-

substituted alkoxy (aralkoxy), aryl-substituted alkenoxy or alkynoxy, alkylamino,

alkenylamino or alkynylamino, aryl-substituted alkylamino, aryl-substituted

alkenylamino or alkynylamino, aryloxy, arylamino, N-alkylurea-substituted alkyl, N-

arylurea-substituted alkyl, alkylcarbonylamino-substifuted alkyl, aminocarbonyl-

substituted alkyl, heterocyclyl, heterocyclyl-substituted alkyl, heterocyclyl-substituted

amino, carboxyalkyl substituted aralkyl, oxocarbocyclyl-fused aryl, or |
heterocyclylalkyl; :

Rg is (CHa)q-V-(CHy)q-V,-Rgs

R3 is H, alkyl, alkenyl, aryl, or heteroaryl; ,

R4 is H, aryl, alkyl, cyclocalkyl, alkenyl, cycloalkenyl, alkynyl and aryl-substituted
alkyl, heterocyclyl, heterocyclylcarbonyl, aminocarbonyl, amido, mono- or
dialkylaminocarbonyl, mono- or diarylaminocarbonyl, alkylarylaminocarbonyl,
diarylaminocarbonyl, mono- or diacylaminocarbonyl, aromatic or aliphatic acyl, or
alkyl optionally substituted by substituents selected from the group consisting of
amino, hydroxy, mercapto, mono- or dialkylamino, mono- or diarylamino,
alkylarylamino, diarylamino, mono- or diacylamino, alkoxy, alkenoxy, aryloxy,
thioalkoxy, thioalkenoxy, thioalkynoxy, thioaryloxy, and heterocyclyl;
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-41 - R5 is al kyl, al kenyl, alkynyl, cycloal kyl, cycloal kenyl, aryl,
aryl -substituted al kyl, aryl- substituted al kenyl, or alkynyl; alkyl
optional Iy substituted by substituents selected from the groug conS|st|ng
of am no, hajyg.egMel OXy, nercapto, nono- or dial kyl am no, 0384

di aryl am no, al kyl aryl am no, nono- or djjacyl am no, al koxy; alkenoxy,

aryl oxy, thioal koxy, thioal kenoxy, thioal kynoxy, thioaryloxy, and

het er ocycl yl ; R6 is al kyl, al kenyl, alkynyl, cycloal kyl, cycloal kenyl,

ar al kyl , aryl substituted alkenyl or al kynyl, hydroxy- substltuted al kyl ,

al koxy- substRstisitabil, alkegyl, albyrarl,lcmdqalkﬂb@timalkbmd, @yl gtyl-substimeedsalipdi drvlat ed

01 G SRS A PR B b

(hydr oxy- sutfsam thmgwpaqonwtmqﬁ)ammbetot hirdserya meggapta, mqaat Riodiglkylaming t ut ed
al kyl, acyl gpifo o?ugl%tsylatrﬁlﬁ@dalﬁirlﬁﬂamﬁé keﬁbﬁbﬂ BPQNJC?HH"‘Q) Sitkslyl LRS! Kyl ,

aryl suI f onyl am no- sub m)rp ol i no-
t hi onor phol iandoR, Kypalkoxy, Fhwa&ﬁapxmhwal ynoxgy thinagy! 01% Bgfé peterogxrlyl  al kyl |
t hi onor phol i nocar bonyl subst ituted al kyl, [N-(alkyl, alkenyl or al kynyl ) -

~or NN (dial or di al yl)-a no] C on ubst al kyl ,
car boxyl - Jffs‘??‘“‘ﬁfbé °%DH< kvnv&lcaflﬂéﬁgmba i ﬁaﬁﬁvg&fé &lkl‘ ? or an
gm‘ nohalci d Sdmmbalh@dm’yeﬁssﬁdn&r Qmmraudo&y@ebsna&wmgi mlk@&ywuam:md

- met hyl cys

ne oni pe..apd, cqQrr.espon I .a d | f one
derivatives g r%'B'f“ FI alky, u@pﬁéubs?igﬁf‘gl?@& %7 B‘?‘B’ ésﬁ‘ggtﬁgtcg
tert-| euci neatkyho Itﬂlell:mbit&utcd) hallogl) adlleyﬂmlfmyl-&ylssnmte’da alkyd,y Kﬁimdi)qpsubaftaded ne,

Rspar i o aci HVAF sublkBhe LR, ot Bl a5l Ak RR G Beich SRS
i ndependent | glkxltulfaw@hmwskbnwtg:d dkylbavkulfoxwlamzyd:-suﬂsamdcaikm monpholiridey |
al kenyl, car;gpﬁycl | diofo¥pholifb-a fem?{&f)ﬁ}%cﬁ‘ﬁgﬁ ' (f%b%q Mb&n&e&”bstaikwent S

sel ected from*he group CONSI' S oxy, nmer capt o,

di al kyl ami nothlqwo lawadrqw&wbmtm;d alkydy I[Hr(yﬂkagn alkeenyk on elkyayiim or Nsbho- or

di acyl ani no, dﬁlﬂ?PXB&aH&UﬂerU}Xdealﬁiﬂﬂ)QﬁMnot he;mld&msmaﬁvdoai NQhibo
thloalkynoxy thlog ¥ 0oX and _het'erocy cI and t aken ogether

with the at ofvEstee ‘H’@Va&“@ 'ﬁ{bﬁ%ﬁédam‘!‘%lw’a%é{‘e?%?cﬁ%d sige’s 0,

NH, S, SO othain@lected fr&m%ﬁe, £%n§%un§@ﬂcthﬂ°@&bﬁnc,@%ﬁonﬁk al@N\( R4) 2;

Wi's CH or I\Iéorr\t'{spon:‘Img sul?oxxde and su%:me derivatives thereof, glycine, leucine, isoleucine,

allo-isoleucine, tert-leucine, norleucine, phenylalanine, tyrosine, tryptophan, proline,
alanine, ornithine, histidine, glutamine, valine, threonine, serine, aspartic acid, beta-

cyanoalanine, and allothreonine;

Ry and Rg are independently H, alkyl,alkenyl, carbocyclic aryl, heteroaryl, or alkyl,
alkenyl, carbocyclic aryl, or heteroaryl substituted by 1-3 substituents selected from
the group consisting of amino, hydroxy, mercapto, mono- or dialkylamino, mono- or
diarylamino, alkylarylamino, diarylamino, mono- or diacylamino, alkoxy, alkenoxy,

aryloxy, thioalkoxy, thioalkenoxy, thioalkynoxy, thioaryloxy, and heterocyclyl;

or R, and R, taken together with the atoms to which they are attached may form a
heterocycle; ' -

Vis O,NH, S, SO, or SO;;

X is CO;Rs, POsH, SO;R;, SO3H, OPO3H, CO,H , or CON(Ryk;

WisCHor N;

Y is CO, SO,, or PO,;

UL
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-42 - Zis (CH)n', CHR6, or NR7; n and n' are 0-4; mis 1-4; pis 1-4;
g and g are 1-5; and r is O or 1; or a pharmaceutically acceptable salt

t her eof . 2. A conpound according to claiml1, in which RLis aryl. - 3. A
conpound aceordij.n oclaim2, in which RL is N aryl urei do-meiiaredra3sed
phenyl . 4. WR? %und according to any_one of claims 1-to 3, in which R4
is H alkyl, alkenyl, carbocyclic aryl, or heteroaryl. 5. A conpound
according to any one of claims 1 to 4, in which Xis CO2H or CO®2 al kyl.

6. A conpound according to claiml of-the formula la

[err] Z is (CHy)y, CHRs, or NRy; [err] _ [err]

R3 4 wherein I s C4al kyl-oxy-G -8alkyl; R4 is H alkyl, alkenyl,
car bocycl i c %A@ aggO-fiet eroaryl ; X is CORH or CRal kyl : and t he- ot her
synbols are mg xgfined for fornula | in claiml; or a pharmaceutically

acceptabl e sal t thereof. 7. A compound according to claim6 wherein RL is
aryl; R2 i s Risdr Xy-n-propyl; R3 is H R4'is alkenyl or aryl; Xis CO2H, n
is 0; and Wqandare 1-5; and '

risOorl;

or a pharmaceutically acceptable salt thereof.
2. A compound according to claim 1, in which R, is aryl.
3. A compound according to claim 2, in which R, is N-arylureido-substituted phenyl.

4. A compound according to any one of claims 1 to 3, in which R4 is H, alkyl,
alkenyl, carbocyclic aryl, or heteroaryl.

5. A compound according to any one of claims 1 to 4, in which X is CO,H or CO,
alkyl.

6. A compound according to claim 1 of the formula Ia

R |
RANCANN, W/H"Tx la
n NS ’

I
° S
wherein
R;is C14aH§yl-oxy-Cl.galkyl;
Ry is H, alkyl, alkenyl, carbocyclic aryl, or heteroaryl;
X is CO,H or CO,alkyl; and
the other symbols are as defined for formula I in claim 1;

or a pharmaceutically acceptable salt thereof.

7. A compound according to claim 6 wherein R; is aryl; R; is xﬁethoxy-n-propyl; R; is
H; R, is alkenyl or aryl; X is CO,H; n is 0; and W is CH.
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- 43- 8. A compound according to claim1 of the formula Ib
Clerr] [err] [err]

[err] wherein RL is N-aryl urei dophenyl R2 is :
Cl- C4- al kyl - qg @ sdst- al kyl ; is H R4 i pcT/EP99/00384
Cl- C4- al kyl , al kenyl or car bocycl |§ .aryl; nis 1 or 2
ms 1,2 or 3; X is COH or and , R5 is optionally
substituted | ower al kyl; or a pharnaceutically acceptable salt
t her eof . 9. A conpound according to claim8 wherein Rl is
N- (opt i onal | y8. sAlbsiipdunitl actopdingisd dait Edfdhefoemyla; b R2 is
nmet hoxypr opyl ; R3 is H R14 is C2-CA-al kenyl or
optionally substituted phenyl ; _ nis 1; - mis. 1; and
X is COOH. 10. A conmpound accon,gl ng to any one of claims 1 to 9 of
formula Id l [ery]
P CHAX
R NC 7 N S \ Ib
- ] i
o) ' R,
Ry

wherein R, is N-arylureidophenyl;
R; is C;-Cq-alkyl-oxy-C,-C,-alkyl;
Rsis H;
R4 is H, C;-Cy-alkyl, C,-Cy-alkenyl or carbocyclic aryl;
nislor2; |
mis1,2 or 3;
X is COOH or CO.Rs; and
R; is oprionally substituted lower alkyl;
or a pharmaceutically acceptable salt thereof.

9. A compound according to claim 8 wherein
- R is N-(optionally substituted phenyl)-ureidophenyl;

R; is methoxypropyl;
Riis H;
R4 is C;-Cy-alkenyl or optionally substituted phenyl;
nis1;
mis 1; and
X is COOH.

10. A compound according to any one of claims 1 to 9 of formula Id

R X
12 ({n
P o T NG :
P _ N \R Id
n l 4

R
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3 -44- where R1, R2, RS,
R4, X, Y, Z, m n and p are as defined in any one of clains 1 to 9

respectively, or a pharmaceutically accept abl e salt thereof. 11. A~
conmpound of t‘f}g 6&ng alc . PCT/EP99/00384
[err] ,?,r [err]

[err] [err] V\/nereln Ra is H, CI—|3 *a or NH2; R2 is (CI—|2)3OCH30r

(CH2)40CH3; R4 is -(CH)=(CH)-CH3, phenyl, 4-met hoxyphenyl or
3, 4-di met hoxyphenyl; and T is NH or CH2; or a phar rraceutical | y acceptabl e

salt thereof. 12 A conpound according to any one of the preceding clains
for use as a I gal phar maceytj c osi.t| on conprising
a conpound ac 3‘ %”31 KE%DF" Bag¢ jpgarq a§ defipg H’sa’ﬁ'rqg) 47&’“?% rTEdl ent,

optional ly tcgspbdlﬁelyybrtaf'plﬁnﬁ&badiﬁ&n)ewcépwﬂlé saleabareddl abl e carrier. 14 A
phar maceuti cal conposition according to claim13 for use in VLA-4

ant agoni sm _
11. A compound of the formula Ic

/COOH

RO Jor e

wherein

R, is H, CHj, Cl or NH,;

R; is (CH,);OCHj;or (CH,)4OCHj;

Rq is -(CH)=(CH)-CH, phenyl, 4-methoxyphenyl, or 3,4-dimethoxyphenyl; and T is
NH or CH3;

or a pharmaceutically acceptable salt thercof.-

12. A compound according to any one of the preceding claims for use as a
pharmaceutical. -

13. A pharmaceutical composition comprising a compound according to any one of

claims 1 to 11 as an active ingredient, optionally together with a pharmaceutically
acceptable carrier. |

14. A pharmacentical compositicn according to claim 13 for use in VLA-4
antagonism.

15. A pharmaceutical composition according to claim 13, for use in the treatment of -

an inflammatory, immune or autoimmune disease.

16. The use of a compound according to any one of claims 1 to 11 for the preparanon
ofa mcdxcament for the treatment of a disease mediated by VLA-4.
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15. A pharnmaceutical conposition according to claim13, for use in the
treatnent of an inflammatory, imune or autoi mmune di sease. 16. The use
of a conpound according to any one of clains 1 to 11 for the preparation of
a nedi camentwdew3ise treatnent of a di sease nedi ated by VLAPQI/EP995/00384

-45 - 17. The use of a conpound acco4ding to any one of clains 1 to 11
for the preparation of a nmedicanent for the treatnent of an inflammuatory,

i mune Qr autoi nmune di sease.

17. The use of a compound according to any one of claims 1 to 11 for the preparation
of a medicament for the treatment of an inflammatory, immune or autoimmune

disease.
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