; hij kl me3et L64T PHENY' LALANI NOL DERI VATI VES Vascul ar cell adhesion
nol ecul e-1 (VCAM 1)) a nenber of t obulin {1g) supergeqnpg 2bem |Yy)
‘i s expressed on activated) but nw‘w@%% %ndot helium The integrin VLA-4
(ccd~i 1 ), which is expressed o ypes including circul ating

| ynphocywes(0/48888i nophi | s) basophi |l s, *@#e* nonocyt es, but n@FCTARMAEPI|lS) is
the principal receptor for VCAM 1. Anti bodies to VCAM 1 or VLA-4 can bl ock
t he adhesi on of these nononucl ear | eukocytes, as well as nel anona cel I s, to
activated endotheliumin vitro. Antibodies to either protein have bee
effective at inhibiting | eukocyte infiltration and pr eventl nwmﬂmwﬁmww lm,m
damage in several aninmal nodels of inflanmation. Anti-VLA-4

anti bodi es have been shown t BHENYUALANINGOL BERYYATIVES i n adj uvantisqi@aduced
arthritis, prevent eosinophil accunul ati on and bronchoconstriction in

model s of ast hna\)/as%mirEaﬁmmearn%wan@lqumwh' bmemagp&mh@ and | ynphocyte
infiltration, in exgaé’:lg%eat aut ol ne enceplg]iltls . Ant i - VCAM 1

monocl onal 1SMEHEP BatP e B8R W?"(Br?ﬁ BrftivHed RO ESURS e of
cardiac all o:grd@thélunRe'Ebmthgnmdﬂas-4Hao4§1)ieﬁmisw expreged bairnzmrytcell tvpéer 4 mAbs

t Lit abet bet
o on 1 Soant 1 §oRA e T B e AR R o PheS B3 Ce RS B8 riomey i BRBRY o
colitis. Thusqutmmimd@,undsf pmmcqhxl rashptor fort WEAMaT eAatbodies toe{Qkkinl or
(err) - contaigi o &% HIBHEHe aBesiiGHInAR nYbdrbkl ANGuMENE T 31 gysel ul as

t her apeuti c agents for ron‘caused by chronic
i nf | ammat or ymdiapemeaslls te bretivated cadethelbnm igmitre |I’tnt5b0{dRA)q eithdr prgsti@ scl erosi s

(M5)) pul mongyy¥ plektf EWEhﬂﬂhfb@tuggl)eu Rl A oA /TR nysubowe' di sease
(IBD). In one aspect the present, invenfion conprises alco s of the
formul'd: X mwezssve@am% éﬁ*?f‘eiéqg '@F’éﬁﬁno‘f\nilh\@"r 6rrmr|x%c logah 2 H

R6 o x-1 V\Iheﬁftﬁioﬂles h&ngm shdivﬁ@@Blocl(m-f@l)enhlgif/hﬁbna-rh K&'hvéiﬂ'-xﬁ@ﬁlééa cyano,
| ower al kyl ower, .al

oo mosal 1 onyAUTASY pRAYSEStesinsPh e R b SRES i op iRgrorangl al Kyl

al koxy | ovverasﬁhky,la,ndale&gfddmraiyshmmirmhiH(yrh))nadykqdmijymlahy&yté ouidratginian| |

| kyl suf ony! Lo | l, l,
oyl oxy: R (cPEilenBl diloimp R en iUl B EALY At QW‘T"‘@E&?&%&& e
per f | udr ol ovmtxb@kir@ﬂhavq)beqndhe&ma@ kyaleng the spanml tigaejof C@rdgmdpgr@fts the fornmul a

X-2 R15 H ﬁecen&u&@hﬁm&rﬁrﬁeg tm%rnﬁ'-VLmtmhﬁs @ang)re@é'ntﬁ'\sﬂﬁﬂw ed

heteroaromatlc rind contalnlng5 ) heteruat ons sel ected from (N, O and
S, or 15 Hetdipketgs ig.nqf-ohgse g 'é‘i'@élcebi"é‘ilﬂg‘i“ Heyatsavs e matng ®ont ai ni ng

1, 2) 3 or 4theebebpabprEmset sodelbffcohis.O, S) and N, R15 and R16 are as in
X 1 above, and R 3,} 1s hydrogen or lower alkyl, pis an integer fromO to

I; or Xis a gr%ﬁué,%ox%&po&rbc?s WRET bR R ondnien cE—cBn@aix%?hg’ -3

20 integrins, such as VLA-4, and VCAM-1 are useful as therapeutic agents for the
treatment of inflammation caused by chronic inflammatory diseases such as
rheumatoid arthritis (RA), multiple sclerosis (MS), pulmonary inflammation (e.g.,

asthma), and inflammatory bowel disease (IBD).

In one aspect the present invention comprises alcohols of the formula:

25 Y

wherein X is a group of the formula X-1



wherein: R 8 is aryl) heteroaryl, R19 is substituted or unsubstituted
| ower al kyl, aryl, heteroaryl, arylalkyl, heteroaryl alkyl) ariJslyRRO3i s
“substituted or unsubstituted |ower al kanoyl or aroyl; 1' is a group of

formul a ¥vc% %ﬁsgi R24 R2a Y-1 wherein: R22 and R23 are independently
hydr ogen)¥¢ 8 al kyl, lower al koxy, lower 10 cycl oal kyl, B&iFPOOQILA8,| Ky )
vitro) cyano, |lower alkylthio) |ower alkylsul%¥inyl, |ower alkyl sulfonyl)

| ower al kanoyl, hal ogen, or perfluorol ower alkyl and at |east one of R22
and R23 is other than hydrogen, an®,X24 is hydrogen, |ower alkyl, |ower

al koxy, aryl, vitro, cyano, |ower sul fonyl, or halogen; 15 or Yis a
group 1'-2 which is a five or six req-heteroaromatic ring bonded via a
carbon atomto the am de carbonyl ey’ said ring contains one, two or

three heteroatons selected fromthe' '§roup consixtjing of N) O and S and one .
or two atons of said ring are independently substituted by |ower alkyl)

cycl oal kyl, hal Bgen_ cyano, perfluoroal kyl, or aryl and at |east one of

sai d substitut¥d“%mis 20 adjacent to the carbon atom bonded to the anide
carbonyl; or Y_is group (err)]-3 which is a 3-7 nenbered ring of the
formula: 25 Y- Blsmgalem, nitro, llowas afky! spifonyl, cyrmm, foaver glisk latacyailjoxy, lower
unsubstituted of. j {i 1 OWETosBIEKEMY , gJormul a
R26- (CH2) e- %?tx}%@rﬁrc%g?’e?%ﬁgﬁi azi 6)3@fééﬁé’r#oefﬂlﬁ&ggﬂwr%wg)’%‘?zral koxy,

0X
| oner al oxycarlsptlip, hy myloupkzdhdyq¥kow'évoe¢r adyibyalleihao %‘\l%\ﬂéﬂ’h&lhﬁﬁhlﬁny] _
sul fonyl, | owefgyaek ki %lk%hf&)ﬁg)zlo@_@rr:ﬁlkﬂ,QBQell Qk\ﬁgulﬁhiﬂaﬂwﬂ alk{h&§1Oaro Ol alRp6 1's
Kllf&g 9; R28 is H or Ikyl ;" R29 hyd

a group of fornula - | oner a ; R29 1s 'hydrogen)
| ower al kyl, | XYal koxycar bonyl ) | ower al kanoyl, aroyl, perfluoro |ower
al kanoyl am no, | ower al kyl sulfonyl, |ower alkylam nocarbonyl)

aryl am nocar boRyé¢ js lydré228, lemdeteR28itroakyenotloget dkyl, Obl, pedlubrolower alévlyenber ed
saturated car chycI h‘&héj ng optionally containing one hetero atom sel ected
fromQ S and N ¢ Bt bon atons in the ri ng bei ng unsubstituted or
substituted by |lower alkyl or halogen; Qis -(CH)f O -(CH)f S-, -(CH2)f
N~R27) -, 10- ( CH2df X ipa gwupmithe fRamulasl-B, | ower al kyl) aryl, |ower al kanoyl,
aroyl or |ower al koaycarbonyl; a is an integer fromO to 4; f is an integer
from1l to 3; and the dotted boRj;can be optionally hydrogenated.; or Y-3 is

H
Het N

Rie [Raolp © X2

wherein Het is a 5- or 6-membered heteroaromatic ring containing 1,2 or 3

heteroatoms selected from N,0, and S,
or

15 Het is a 9- or 10-membered bicyclic heteroaromatic ring containing 1,2, 3 or 4

heteroatoms selected from O, S, and N;

R;and R, areas in X-1 above, and

Rs, is hydrogen or lower alkyl, p is an integer from 0 to 1;

or X is a group is of the formula X-3

20 Ris  x.3



C CH CH H3 CF~H C 3\ U CH or 3) -4a These conpounds are useful as anti
inflammatory agents in treating inflammtory di seases These al2édwy[2803f
-Fornmula 1 are nore effective inhibitors of the VCAMVLA-4 interaction and

anti-inf agents in vivo than the correspondi ng aci nd. esters
form whi W&é}ggre derived. They are nore bioavail able tﬁ’&ﬂ%ﬁ}ﬁg’ggﬁ
correspondi ng acids and esters from which aredderived. It has been found
that the conpounds of this invention are nore readily orally adsorbed than
t he acids or estlerd&nfrom which they are derived. The al cohol conpounds of
formula 1 are derived fromthe corresponding acid and esters of X HN ~-Z Y"
O~ 2 _5_ mheneidn, Kedfdryy, are as above and Z is |ower alkyl or

hydr ogen. The preparation of ‘conpounds of formula 2 are described in WO

991 10313 and mq 99[%%312. The cq&gqund of forpula 2 where Y is Y-1 and Y-2
are disclosed MW B9yt yasupstifuted losesplkyhanhdietgpapl asdelivh on.  The
compounds 5 where Yeiehodrfillyl,@and 1S Y-3 and their nethod of preparation are
di scl osed in WD 99/1031 3. These al cohols of fornmula 1 and esters of fornmula

2 are useful in.treatd j.nf 1 ammat |. | seases _invol ving inflammation
caused by;the E)hlzr(?dilsnsé1 %ﬁubgﬂ-rlfnts Sb@ff&’-‘”f’rﬂﬁ‘ﬂﬂ?yﬁﬁré[ﬂz‘ﬁ as rheumat oi d
arthritis, nmultiple sclerosis, pulnonary arthritis, asthma and inflanmmtory
bowel di seases.Y ifheraipoafffeinsulot’-fFornmula 1 are 10 none readily absorbed and

nore bi oavail abl e than the correspondi ng carboxylic acids. As used in this
specification) the term"l ower al kyl Bz, al one or in conbination, nmeans a

strai ght--chain or branched-chain al Kyl _group contai ning a maxi num of six
carbon atons) such as nethyl) ethyl} nf propyl , isopropyl, n-butyl)
sec. butyl) 15 isobutyl) tert.butyl, A tyl) n-hexyl and the |ike. Lower

al kyl groups may be subsituted by &he or 2 re.jgr oups sel ected i ndependently
fromcycl oal kyl, nitro) aryloxy, aryl) hydroxy) hal ogen, cyano, |ower

al koxy, | ower Q&%anqyl, | ower al kylthio, |ower alkyl sulfinyl, |ower alkyl
sul fonyl) and SU5F™ ut ed ani no. Exanpl es of substituted |ower al kyl groups
i ncl ude 2-hydroxyl ethyl) 3-oxobutyl) 20 cyanonethyl) and 2-nitropropyl. The

term "cycl oal ky122 2pd 83 2egrindepensaithithrdersedrlowanalkyl lonved abloxydowaermver ed

car bacychgc ri it f ' . C .tk
Cnvent on are %?@%&M&E&?ﬁ B I SRR P AR ISEH | e
al kyl) aroyl) [28wbsulfaprylomst gkanaylubalogemar pstfluarelpiver pldeandhatitsaist ang $fony| )
aryl, heteroaryyand R39issubatthinhgitogen, 8ad The term "l ower al koxy" neans a
strai ght-chain or branched-chain al koxy group containing a maxi mum of siXx
carbon atons, . Y. L SODPI OPOX -1k )

tert - but oxy anggﬁﬁéﬁ$¥ﬁ§gh$ﬁ%)?E$Q?§¥%ﬁggﬁgﬁﬁyf?ﬁ?ﬁmQﬂgg §¥5dpgﬁép8§%ky
group bonded thrdalghera 30 dival ent sul fur atom for exanple, a nethyl
mercapto or a isopropyl nercapto group. The term"aryl" means a nobno- or
bicylic g omatig ygtQ ue ; j j: S 1N i Luted
or substituted Obech:o l8’2‘3"&% 6nmgf’&sfgggwltjﬁbg%Fﬂ%%%&%r\régtc%gm%ﬁIlé‘r garjll?cz%‘w
subsi tuents ar @ fBwaRteN kY e aderarbpdxiherdy shidxipgicortadns end w9 ohiidroxy,
hydr oxyal koky, Rghe@eRs sd@Veltréth WY rbhp koh QRS AN Sl EiaRlohe bPWRS

al kyl sul fonyl, cyano, vitro, perfluorqalkyl) &l kanoyl, aroyl) aryl al kynyl,
| oner al kynyl &femi ofwaid riacan Bydersndsatly pubshpited bylovgr plkyhselpdkylhat may be
used in accor ddnisgenyicydhd, perFlubiviRyl, o bryded RISk Yhe oPsai® b MGMREE BYIm is

p- chl orophenyl ) .nmet hyl.t hi gphenyl , 2-net hyl - 5- ni t rophenyl ,
2,6-dich?grophéﬁyfyﬂfgﬂgﬁﬁf W"éﬂ&oPﬂgFrﬂﬁé? %f%@§ﬁﬁi'arylalkyl" nmeans a
| ower al kyl group as hereinbefore defined in which one or nore hydrogen
atons is/are reaplYasegoupy-amwhahyil a 317 hembemdridg otiufortnmlas herei n defi ned.
Any conventional arylalkyl may be used in accordance with this invention)
such as benzyl and the |ike. The term™"h ﬁroaryl" means an unsubstituted
or substituted 5- or 6nmenbered nonocycl.i tereoaromatic ring or a 9- or
10- menbered bicyclic hetereoaromatic pingfcontaining 1, 2) 3 or 4

het er eoat ons whi ch are i ndependently v.3

wherein:



15 N, S or O Exanpl es of hetereoaryl rings are pyridine, benzimdazole,

i ndol e, inidazol e, thiophene, isoquinoline) quinzoline and t hed Julyx2003

- Substitutents as defined above for "aryl" are included in the definition of
het eroaryl. The term "| ower al koxycarbonyl” neans a | ower al kohy group
bonded via a carbonyl group. Exanples of al koxycarbonyl groups are

et hoxycarbonyl and the 20 |like. The term "l ower al kyl carbonyl oxy" neans
Lower aMkybw4s9880nyl oxy groups bonded via an oxygen atom fPOT/EPRGATIGE an
acetoxy group. The term "l ower al kanoyl" neans- | ower al kyl groups bonded
via a carbonyl group and enbraces in the sense of the foregoing definition

groups such as, ace 25 pr d t.he

al kyl car bonyl j};,s%fo)‘ H‘%’F U(S\?\@?gtgf‘%%%@PBBHnybﬁrgﬁﬁgp%bﬁ{(f&fwg gr 3gmu§)r ogen
aton) such as dA¢sinyhlameero(CHale term "aroyl " neans an nono- or bicyclic aryl
or heteroaryl group bonded via a carbonyl group. Exanples of aroyl groups

are benzoyl, I { \ i Iar
arbod; ment of AR RAe DAY prics, BRG, IroRiuter ko Jop'eRaRo BARHER
wherei n R22 arh«mlwﬁzﬂl\zamel | lower alkylklyilo,.ldwarfaﬂlqudfamtyhydn) ermikﬁahkﬁgy:hpatﬂdoro \

\ R24 is_ hydr yl» | ower al koxy) or halogen) particularly
wherein R angggggﬂggé §¥§fgbly | ower aIkyI or hal ogen and R24 is

f bly h th 1' R23
EQFOSEE‘) - 1yiq{§ %e&revae?%r Ty U iaetiag: RA8 iy Oefr]P“'E'ralk?‘ Omérima e“y "o B
rH3 H3 \ -\ 'lowerhm\)/l 1648r ﬁll\&'ﬁal’bdn&l 1dwar :Al\aﬁo“ El%yl'%e%rﬁlg’&‘er% CH3 F |
\'' I\ CHI or / FWenYis a

group Y-2, thgmﬂﬂeﬂﬂnpgo6?%F%¢5§Py”9n%lﬁﬁﬁb@ﬁﬂﬂnHﬂﬁaéyﬁvdc het er oar omati c
ring contai ni ngyldmirbcarbonyhet eroatons) particularly wherein the heteroatom

is N nore particularly Y-2 is HH F3 F3 | ~ N~ N CH3 ~ H3C CH3 ~ or Wen
Y is a ggoup -Br:ﬁ{zbgnﬁﬁlﬂrtﬁké?{t%béﬁher (0%29 4,f5 &2 6-niehiBddd Iat§rated‘c(1 dlic
N(R27}or - (CH2)f-," mor € pref fer &bl 2)f-; nmore particular Y-3 is a four

to six menber @gthgrapipnaly m@nmg/oae bs}cﬂmbmblecned@omﬁh SRasd N theragop CH2

ye-; e is 0-4,:hefrPthaling idy uﬁ%sﬂu@ed&rs@%ktﬁgiedwe%r Biy.gr @hlogkpver
al koxy) | ower al koxycar bonyl) omer al kanoyl) | ower al kyl sulfonyl) | ower

al kyl sul finyl,.p r_al Ithlo phenyl or
phenyl substi %fs g{:ﬁﬁyﬂ?ko g?lﬁéb}m&@ %ﬁ?@egz. cyano) hydr oxy)
| ower al koxy) | ower al kox carbon | ower alkano¥ | ower aIkyI sul fonyl ,

| ower al kyl ~ s®2riingl lovssrfiybard, oomeplkam%émg)rl or lower alkoxycarbonyl;

15 e is an integer from 0 to 4; f is an integer from 1 to 3; and the dotted bond can be
optionally hydrogenated.;

or Y-3 is

H

H3 Ha CF
GHy



_g_ nitro, lower alkylthio, or R=6 is NHR29 where R29 is |ower al kanoyl,
preferably acetyl, or lower alkylanmino carbonyl; Qis (CH2)f a4duly 2083 an
‘integer from1l to 3; and the dotted bond is hydrogenated; nore particularly
Y-3 is a five or six menbered cycloalkyl ring of the formula 25 with Q
being -(CH2)f and f being 2 and 3; R ; peing R26 -(CH2)e-; a being a
integer of 0 to 4) preferably 2 to 4, a R26bei ng | ower al kyl) hydroxy,

| ower al koxy, lower alkyl thin, or |ower alkyl sulfonyl and the dotted bond
IS hydrogenated nost partrcularly Y-3is Fi 3CCHH3 CH3 HCO >~ CH3~~CH
~CH3 ~H3 3 Cl | Thesg compourds pregmMgful as-anti mﬂafnrhatei’ragen\sxatrea&hg \ CH3 CH3
No~" H3 ~ gﬁ?g S
X-1) R15 is pref gpe{n%or\ g\l%)aéeesn%ﬁﬁgmg OA\:\ﬂreFrorgPL S eqffyénvp"?ﬂgﬁog(&

al kyl, |ower alheo¥yAMp¥lfr ‘éwrtéraé@rerr agfl Ry mﬂmeratcewragqrrtthrrowwaqhkyrt}smrf. nyI

| over al kyl) a&d&vébgeﬁemgladd@%a e@ﬂek&’ﬁorm'xﬂ\’l@ﬁ zh%y kyd Sdtlvel Myhey arpx\rr%re al kanoy!
yano, | ower ‘al kyl).

or aroyl and 6 1S 0 hal ogen)  vitro I
per f | uor ol ower SPW‘HB%(}F‘ gﬁ%‘é? C%rrﬁa?iroeﬁrrrs ath"‘ﬁa ﬁStf(tslf’Q’Hé‘l'@F}bﬁﬁ degived i
preferably | oweds bk Yb)nd/iHat d')e doahp@aits Of seHivahtion &ielrRé@ resdilylossno) ,

perfl uor onet hy r ower, al kyl, vitro) hal ogen
(especial |y ch‘f%\rob 5@{’ @B%%C)I?S% . qrhﬁxmgrﬁ{ﬁhey&ge éﬁfé‘ﬁ 10 Particul arly)
R15; and R 6 are independently chloro or fluoro. The especially preferred
groups X-1 are of Thealcohohdompdundsidsfangily Hik detivéd froriHhe cprresdohdingCF3 C v
C ~ NO2 NO2 FBaclrdIKﬁ-rél'ELtlersQJrf F 15 20 Wthin X-2 Het is preferably a 5- or
6- merber ed nonocyclic heteroaromatic ring containing I) 2 or 3 nitrogens,
or a nitrogen and a sulfur, or a nitgogen and an oxygen. Wen Het is a
bi cyclic heteroaromatic ring, it prefeyabhy contains from1 to 3 nitrogens
as the heteroatons. Wiere X is X-2, RI{ js preferably, vitro, |ower alkyl
sul fonyl) cyano, |ower alkyl) |ower alkoxy)]perfluorolower alkyl, |ower
al kylthio) lower alkanoyl, or aryl (espegj vQmésubstituted phenyl); R-6
is preferably hydrogen) hal ogen, vitro) I | ower alkyl) perfluoro |ower
al kyl ; and R30, when present) is prefer ohy drogen or |ower alkyl. The
especially preferred groups X-2 are of the formula:

2




- 103 M3 F3F3N / "H~/ '~~~H-~~~"HCHg CHg CF3 N and N within
the group X-3 RI8 is preferably phenyl. R 9 is preferably toer24diiyP03 which
i's unsubstitut ed or substituted by pyridyl or phenyl. R20 is preferably

| ower n a further enbodiment of X-3 R18 is phe | IS
unsubst |t @/é‘l 3?4 substituted by hal ogen or | ower al koxy; Q@’P@"@E‘éhw
| ower al kyl which is unsubstituted or substifdted by | ower al koxy, pyridyl

| ower al kyl, or lower alkyl; and R20 is substituted or unsubstituted | ower

al kanoyl . The espeoihatdity Xprref Eoreed agowinal Kisdoweralkfl of heddogenrul a: | ~N ' NH
3C~NHOlO,'NSC~NOHSHSNH3C~NOI\‘..NCHS~" , C~ ~H3

EST SC~Ha ~N - Cll}g h; p%&g‘gﬁ%%%o%%f? Qﬁzﬁﬂgf% areWscn%eg‘l 1!10\/\%@9/ 10313I NC

and WO 99/10312. The compounds of formula 2 where Y is Y-1 and Y-2 are
disclosed in WO 99/10312 as well as their method of preparation. The compounds

5 where Y in formula 2 is Y-3 and their method of preparation are disclosed in WO
99/10313. These alcohols of formula 1 and esters of formula 2 are useful in treating
inflammation diseases involving inflammation caused by the binding of VLA-4 to
VCAM-1 binding such as rheumatoid arthritis, multiple sclerosis, pulmonary
arthritis, asthma and inflammatory bowel diseases. The alcohols of formula 1 are

10 none readily absorbed and more bioavailable than the corresponding carboxylic

acids.

As used in this specification, the term "lower alkyl", alone or in combination,
means a straight--chain or branched-chain alkyl group containing 2 maximum of
six carbon atoms, such as methyl, ethyl, n-propyl, isopropyl, n-butyl, sec.butyl,

15 isobutyl, tert.butyl, n-pentyl, n-hexyl and the like. Lower alkyl groups may be
subsituted by one or more groups selected independently from cycloalkyl, nitro,
aryloxy, aryl, hydroxy, halogen, cyano, lower alkoxy, lower alkanoyl, lower
alkylthio, lower alkyl sulfinyl, lower alkyl sulfonyl, and substituted amino.
Examples of substituted lower alkyl groups include 2-hydroxylethyl, 3-oxobutyl,

20 cyanomethyl, and 2-nitropropyl.

The term "cycloalkyl” means an unsubstituted or substituted 3- to 7-
membered carbacyclic ring. Substitutents useful in accordance with the present
invention are hydroxy, halogen, cyano, lower alkoxy, lower alkanoyl, lower alkyl,
aroyl, lower alkylthio, lower alkyl sulfinyl, lower alkyl sulfonyl, aryl, heteroaryl and
substituted amino.

[}
(S}

The term "lower alkoxy" means a straight-chain or branched-chain alkoxy
group containing a maximum of six carbon atoms, such as methoxy, ethoxy, n-
propoxy, isopropoxy, n-butoxy, tert-butoxy and the like.

The term "lower alkylthio" means a lower alkyl group bonded through a

30 divalent sulfur atom, for example, a methyl mercapto or a isopropyl mercapto

group.

The term "aryl” means a mono- or bicylic aromatic group, such as phenyl or

naphthyl, which is unsubstituted or substituted by conventional substituent



ol or 1' is preferably the group Y-1 whereby the invention conprises a
conpound of the forrmula: X R22 HN OH R23 R2a wherein X) R22) R23ulxd@i3R24
are as above. In the group 1'-1) R' and R-, are preferably |ower alkyl or
hal ogen and R a is preferably hydrogen. The nore preferred group X is X-1.
When X | ¥OQ04898815 | s hal ogen, nitro, lower al kyl sulfonylBCTERISO11680ner
al kyl, 10 | ower al koxy, perfluorol ower alkyl )y 6é-ower alkylthio,
alkylsulflnyl | ower al kyl, al kyl sufonyl |ower alkyl) |ower alkylsulfinyl)

l'ower al kanoyl gG6ups. Q’)Hefe?r@g siiBkfubsts B d6QaEMyI, h@i\@lgﬁﬁo Yh 3 fAPR Ak, OVer
al kyl') perfluorol ower alkyl) or |ower - aIkI{ xs) rred is the

structure of tH&’*’BWDQrO‘Y“ILO’% 3logeny 1qwer afiyt @P‘%‘CCPIHH ukﬁlﬂ’ (¥ The
conpounds of t MLylm&iﬁyl @RariA Aitex ipsifluasoityd, rafbl&Jn@WEfo’:}l angl a@t)asilt, RI@ONEr S,

all of which ar ¢ ? n@gssed wt hi,n t he §copﬁeB B WE s}?nt g}entlon The
f ol | owi ng enbod"T aNY&Tt |“B‘ém%{?rf‘|“c?ul PIOEHD B4 F R AT ‘pf)f PR RIS s of
formul a 1lsor thecprdaseatvithrnbesmmveation drelp-tdlyl, p}rmeethnmpdemﬁnp cKlorspleengt, oup  of
the formul a , a fln
particularly \AheFtehlyﬁhL?%%’Qnﬁs F?E&heﬁ%grluﬁ ??gﬁ?té;%g qro Be %‘perﬁjndggga\r{?gt hyl ,
or cyano) and Rhelikes hydrogen) | ower aI kyl, nitro) haI ogen)

per fluoronethyl, or cyano; nore particul arly wherein Its; and R 6 are

i ndependent |y chl or phofert u@nmyl EsR&Riadhlvyr ;?ﬁ:ﬂ gl‘&:pszﬁll'ﬁ:?&ﬁgef[ﬂ:eod@ﬁnlaﬁ ugr oup
of r I H3 Hs NO2 H

P2 \H and F. 1. hichens Orrmrﬁérd@nﬁbapﬁ’ér\i/afaffe%lae%@@rﬂ%r HEREASER s
group of he f ofsAdréinXdeBned. Any conventional arylalkyl may be used in accordance with this

invention, such as benzyl and the like.

The term "heteroaryl” means an unsubstituted or substituted 5- or 6-
membered monocyclic hetereoaromatic ring or a 9- or 10-membered bicy<lic
hetereoaromatic ring containing 1, 2, 3 or 4 hetereoatoms which are independently

15 N, S or O. Examples of hetereoaryl rings are pyridine, benzimidazole, indole,
imidazole, thiophene, isoquinoline, quinzoline and the like. Substitutents as

defined above for "aryl” are included in the definition of heteroaryl.

The term “lower alkoxycarbonyl” means a lower alkoxy group bonded via a
carbonyl group. Examples of alkoxycarbonyl groups are ethoxycarbonyl and the
20 like.

The term "lower alkylcarbonyloxy” means lower alkylcarbonyloxy groups

bonded via an oxygen atom, for example an acetoxy group.

The term "lower alkanoyl" means lower alkyl groups bonded via a carbonyl
group and embraces in the sense of the foregoing definition groups such as acetyl,

25 propionyl and the like.

The term "lower alkylcarbonylamino” means lower alkylcarbonyl groups

bonded via a nitrogen atom, such as acetylamino.

The term "aroyl" means an mono- or bicyclic aryl or heteroaryl group
bonded via a carbonyl group. Examples of aroyl groups are benzoyl, 3-
30 cyanobenzoyl, 2-naphthyl and the like.

In a particular embodiment of compounds of formula 1 substitutents in Y-1

are preferred wherein Ry and Ray are lower alkyl, trifluoromethyl, or halogen and



- 13 Rs HHet ~ N\ R16 [R30]p Op, and R15) R16) and Rio are as defined
above, especially wherein Het is a 5- or 6nenmebered nonocycl i c24 July 2003
“heteroaromatic ring containing 1) 2 or 3 nitrogens, or a nitrogen and a
sul fur, or a nltrogen and an oxygen) or Het is a bicyclic_heteroaromatic
ring cont¥PPYE8rom 1 to 3 ni trogens) more particul arly HE$TEE0Q0I68
menber ed nonocyclic heteroaromatic ring contm%ﬂrm;l.or 2 nitrogens or Het
is a 10 nmenbered bicyclic heteroaromatic ring containing one nitrogen R 5
is |ower alkyl)Reyis hﬂdrﬁ)huﬂkﬁéﬂr iyl lcﬁﬁd alRb&y, ot Halgen) thLIIIQM?Wh@J'CKﬁ'R

perfl uoroal kyl , anq 2 LSy qo mg | 0, Wt hi nwg % rably V|tro)
| ower al kyl sul Revfiyf PFLSTaRy oy ghatky kaﬁ)PgeW 3URR ﬁl‘%ﬁtﬁ”@é TH98F B ower

al kyl') lower alkylthio, |ower alkanoyl, or aryl (preferably unsubstituted
phenyl ), especiall yAIRKBI;,ltbe gnespbstli woer 87 pidnykr-allylt drihaloged, R; Gisipseferably:
preferably hydrogen, halogen) vitro, cyano) |ower aIkyI) perfluoro | ower

al kyl ; and R30 i sChydrogen orCl ower al kylal5 Especi X-2 | ected
from the group of \Hs .H3 Fs F \ "H ‘H- I\ nd N 1. 3.
| n anot her errbot of a und of fo .1 X FR18 X-J

wherein R18) Rl - fined above partlcularly wherein R18 is
phenyl) 2o and partlcﬁ arl y mherelﬁ R19 is |lower al kyl which is
unsubstituted or substltuted by pyridyl or phenyl, and particularly wherein

Rya is substitutegf or unsubs tuted |ower al R3anoyl Parti cul ups of
X-3 are preferredxperein R phenyl) R, s lo I Kyl i's

unsubstituted o stl tute pyridyl Qs I Ri6H] S CHy _14
s PCT/ EPOO/ 01168~ Kapgy! ; O GH.ei N R18 is phenyl "whilch is ung stttz ut ed
or substituted by' hal ogen or Iovver al koxy, R19 is pher‘?ﬁ?’? | ower al kyl which

IS unsubstituted or substituted al koay, pyridyl | ovver aI kyl) or
R20 is substit uns tute noyI
X1 s sel eﬁ%ﬁthe/g:z;r; lol 1\
0 I\

| oner al kyl) and
especi al |y wher et

H3 3 N
CF3

"', ' NH3~N fol
o4

5 When Y is a group Y-2, the "Het" is preferably a 6 membered monocyclic hetero-

or

aromatic ring containing 1, 2 or 3 heteroatoms, particularly wherein the hetero-

atom is N; more particularly Y-2 is

CH3 Hi CHa o

When Y is a group Y-3, Q is preferably -(CH2)f O-, -(CH2)f S-, -(CH2)f N(R27)-
10 or -(CH2)f-, more preferably -(CH2)f-; more particular Y-3 is a four to six
membered ring, preferably a cycloalkyl ring, and Rys is Rag-(CH2)e-; e is 0-4,
preferably 2-4, and Ry is azido, cyano, hydroxy, lower alkoxy, lower
alkoxycarbonyl, lower alkanoyl, lower alkyl sulfonyl, lower alkyl sulfinyl, perfluoro
lower alkanoyl, nitro, lower alkylthio, phenyl or phenyl substituted by alkoxy or
15 halogen, preferably azido, cyano, hydroxy, lower alkoxy, lower alkoxycarbonyl,

lower alkanoyl, lower alkyl sulfonyl, lower alkyl sulfinyl, perfluoro lower alkanoyl,



v‘H3C~NIOHs~~HsI~NHHOZOOCHBI\'NH3C~NCHS'NCHB, /\r CH3
". " NCH3\ '"NOCL ~N/ VH3C-N'O | /~",, . 1.4. In a furtddnly 2003
" enbodi ment of a conpound of fornula 1 R22 R23 Y-1 wherein R22) R23

and R24 Qifaoiagegdel i ned above) especially wherein R22 and R%c?‘r
al kyl) trlda.q uororret hyl, or hal ogen and Rya is hydrogen | ower aq%f(y\%\é\el ower
al koxy, or hal ogen) particul arly wherein 1'-1°s selected fromthe group of
Hs Il r\ -\ ~\ ~\ \ -\ ~CH5CH 3 Br FCR3 CH3, , , , , HHHa\ F H\

E:H\'i // H3 } 'émﬁldBlQWeY amﬂﬁhwmr'lﬂkl&mf J‘Gﬁ‘er% 13"1651‘_33 aﬂlﬁ%yl‘pl’eferably, , I F
i~/ ~ n_a, funt

formula 1 Yis %1%\(15“7%&%??% AP eyl g Gndﬂﬁfg?&"oggg%g,q

def i ned above, arektheclotted pont éy kydroprtatéds nabrspmmkarlad Bés 2fivaomsiat i ¢ ring,

particularly mﬂ@ﬁ@eﬁdtgwaogg&pﬁgabpmelfgnmﬂarmr e particularly wherein Y-2 is
sel ected fromthe group ~H3C ~ H3, and

with Q being -(CH:)f and fbeing 2 and 3; Rasbeing Ras -(CHa)e-; e being a integer
of 0 to 4, preferably 2 to 4, and Ry being lower alkyl, hydroxy, lower alkoxy, lower
alkyl thio, or lower alkyl sulfonyl and the dotted bond is hydrogenated; most

particu]arly Y-3 iS
Své W
0]

H,C CHa CHs
CH3 CH3
%|>X CHa O
CH,
TS

+

H

CF—‘;,\trN\/5
O

IER G

%
el
o

s

O
BlEe!
Be]

Oz}g/




|.6. In yet another enbodi ment of a conpound of fornmula 1 Y is a group of

15 fornmula Y-3 - 16 2s Y-3 wherein R-5 and Q are as defi nddubt?®0®; a

is an integer fromO to 4; f is an integer from1 to 3; and the dotted bond

can be opt,i.0 hydr ogenat ed) especially wherein Y is selected fromthe
poBessk,

group of las CCHCHH3 ~ CH3 H~~1 | CHg C\~ -BCLEpag/olieg
| HH CH3 ~ ~ ~1 ~i ~i cF o CH3 \//\CI%'/\HCHSCH~,,,,/~
CHSCHSN00~,,,HHi~~.~H2 NC~ ,,~s,~~~~ch1o,,,>,

group Y can pe a group K-i is 15 a mul a Y- Y-2 or
1 -3; orXisX-Zaninsag g of fornmul or Y-3: dr Xis X3
..and Y is a gfoup of forpula 1'-1, |T-2 or 5'-3) whereln X-1) - 17 X34
X-3) Y-1) Y-2 and Y-3 are as defined in any of the individual enbodi nents
ment i oned above. More particulary) the foll ow ng conbinations of X and Y
are preferred. In o enbpodj d Yis Y-3) npre artlcularly
wherein one of R ; gﬁﬂf gé%}'ﬁbﬂ '(’)}”%ﬁﬁﬂp L}l‘aﬂ)ﬁerl‘ ke lamey plkyhsuftpayl, yaner

al kyl, and the e&henllys lJWéfﬂraﬂ@Q‘J/”' ;J%ﬁh%):ol@%? rra“epmwﬁiok)ﬂh\)ﬂsm% 1%“1.-Pwer
al kyl anlesafVﬁlofo NonEN ] “y(h\%ugg]rln E Cg%
with Q being - (dﬁlg TIRET e A ST M %‘631)' g™ %a’(‘@j-lg éroy%f’ lhg a
integer tosof OidloyddggeanialbyeabsitiogciaavEswat My, pdifidoXdwer ARIordbkexy,

| ower al kyl thi O?l\ ﬁf‘ | ower sul fonyl and the dotted bond is hydrogenated,;

w th the partlcu 24 ﬁreferred conpounds

4-[[(2-met hyl -5-ni trophenyl ) carbonyl ] am no] - N-[[ 1- ((4- et hyl sul f onyl )

but yl ) cycl opent yl ] cAfibuny-] the gopemitisad prefenablplosanelkyl, 5tro, halogen (especially
4-[1(2, 6 di met hiohenyhl ey, %ym(llo}@rﬂhﬂ?l o%g&k%aﬁéﬁ.?ﬁ%?é{l@%fl‘aﬂw AIRAL Y1)

cycl opentyl ] carbonyl ] -L-phenyl al ani ne
nitro, halogen (espécially chloro or fluoro), perfluoromethyl, or cyano.

N3 ~N ~ H CHB@4 and N QI‘) [t 17§ Unders W thn the
conpounds of fom a@f HE § @Jagg ngz@s émnd t he
i of
avY-1

10 Particularly, Rys and Rys are independently chloro or fluero.

The especially preferred groups X-1 are of the formula:

T A G
N

Within X-2 Het is preferably a 5- or 6-membered monocyclic heteroaromatic
15 ring containing 1, 2 or 3 nitrogens, or a nitrogen and a sulfur, or a nitrogen and an
oxygen. When Het is a bicyclic heteroaromatic ring, it preferably contains from 1
to 3 nitrogens as the heteroatoms. Where X is X-2, Ry5 is preferably, nitro, lower
alkyl sulfonyl, cyano, lower alkyl, lower alkoxy, perfluorolower alkyl, lower
alkylthio, lower alkanoyl, or aryl (especially unsubstituted phenyl); Rj¢ is
20 preferably hydrogen, halogen, nitro, cyano, lower alkyl, perfluoro lower alkyl; and

Rag, when present, is preferably hydrogen or lower alkyl.

The especially preferred groups X-2 are of the formula:



4-[[(2-trifluoromethyl phenyl)carbonyl]am no] - N-([1- ((4- et hyl sul fonyl)
but yl ) cycl opent yl ] car bonyl | - L- phenyl al ani ne al cohol ) 4-[[( =~ 24July2003
2-met hyl - ~-ni trophenyl ) carbonylJam no] -N-[[ 1-( {4-nethyithio)butyl) 2o
cyclopena%charbonyl] L- phenyl al ani ne al cohol ,

4 [[(2 WP ophenyl ) car bonyl ] am no] - N-[[ 1- ({ 3- net hyl s'tﬁ%’?ﬂ?{“jlﬁs
propyl ) cyct openyl ] car bonyl ] - L- phenyl al ani n al®ohol ,

4-[[ (2, 6-di chl orophenyl ) carbonyl ] am no] - N-[[ 1-(2- met ho~ ~yet hyl)

cycl opentyl ] cargepyd] - L- phenyl ne alc hol or 25
4-[[ (2, 6-di chl ogophknyl ) carbonyl | dqi no] - [ -] (4-met hiyl'sill fonyl)
e ﬁrco ™ nN&ﬁOth ’%irjgmfed
- ~ Hs hydr wer al kyl,

butyl ] cycl opeh¥ y=Y=- L- Il:;ﬂ'r nyl a

conmbi nati on XY sH =~ éaé% .

vitro, cyano, hal oM a kyfiﬁlo) p@rfluoroln@ lkyl and Ri; is
| ower al kyl) vitro) cyano) hal ogen, | ower aIkyIsquonyI

per f | uor ol ower al kiWithimrte grovipi %6-3R grioppefakblytphefigr Ryd & pYef]:raﬂ%yZoRZr #kd, 1'-1

e boen 5ot MRS IR RASTbe LACyg3 bttt P 1R B B0 e L,
group of the hlkaAbyla Y-3’25 Y-3 to which is a four to six nenbered
cycloalkyl ring, R-; is R~ (CH)e-; ais 2-4 and R-6 is azido cyano,
s e 2 RS R RPN T )
al hylthio or 1@@nnemmmvmm0@w@pekﬁﬁyaﬂ@tr is pliehdroyer kﬂhduénsalkylanlno
carbonyl; 15 Qnighsti égmfor Mtxfutle(?b?m\{é?taﬁg?(? o;{}frﬂg%lqmlepat?\] aPEwePR ot ted

bond is hydrogenat articu ofmula X-1'7i R6 0
. X-1 _ R~ i 8nfhde g tttw@d@fuaPW!l)utth?wer@yaaml) hal ogen) | ower

al kyl thio, perfluorol oweral kyl and RtSis |ower alkyl) vitro, cyano)

hal ogen, |ower 20 mel@y;b@ulnwmfbare@gf&ulpuw@ha»vartlaé foymuland Y is R- za Y-1

where It" is hydrogen) hal ogen, or lo~er all;~~l and |It,~ is halogen or
| o~~~er ali;yi) It~ , 1s h oben) partlcularly ~~~here|n in X1 Risis
hal ogen and 121||s ~dr oaen C\rpHs

’y l' N__

N HSCW/N HGC\IrN
O @]

% f% 41
oy

10

OCHy.



-19 or halogen; R 2 is hydrogen, hal ogen) ethyl, or nethyl and R~~ is

hal ogen) ethyl, or methyl. The compounds and their metabol it &sJuby2Q08e
~invention inhibit the binding of VCAhl-1 and fibronectin to VLA-4 on

ci rcul aty hocyt es) eosi nophils) basophils) and non

("VLAr4S%§gW%§§?ng cells"). The binding of VGAAI -1 and f?%%%ﬁé@??ﬁsto VLA- 4
on such cells is known to be inplicated in certain disease states) such as
rheumatoid arthritis) nultiple sclerosis, inflammtory bowel disease, and

particularly in tHs nding of eosinophils to pulLgonary endotheli um ~~hi ch
is the cause of t pul nonary i amat i on whi cf

gcurs in asthma. Thus, in
1lo anot her aspec e conpound ldTNthe pr esent »£nti on woul d be usef ul

for the treatnen eumat oi hritis, multiple gclerosis, inflanmmtory
bowel disease and partfjcularly agthng. On t he basi« ytheir capability to
i nhi bit the binding” MGAM 1 and”£ ctin tQ VKA-4 on circulating

| ynphocyt es, eGssQophil/s) ba il nd 1s nonoqQytes)\ the conpounds and
their netabolites [bf the_inventi@n caN be used a® nedi/canents for the
treatment of di soQers
Exanpl es of such disor are rheuma arthritis, pl e sclerosis)
asthma) and inflammtory b | di sease. e conpounds he i nvention are
preferably used in the treatnent of di seaSes®which involve pul nonary 20

i nfl anmati on) such as asthma. The pul nonary inflanmati on which occurs in
asthma is rel ated Y& pofiratdpHidgrowp Y1 wheiebp thernseritiva dompgsessh@mgiountihe

eosi nophi | s bi gnt @, g0det hel i um whi ch has been activated by sone
asthma-triggering event or substance. Furthernore, acyl phenyl al ani ne
derivatives nmetabolically derived f§yom25 conpounds of the invention also
inhibit the binding of VCAM1 and Ma to the cellular receptor

al pha4- beta7, also known as LPAM whi expressed on | ynphocytes)

eosi nophiles and T-cells. While the precisg raole of al pha4-beta?
interaction wth various ligands in kg;ﬁg conditions such as asthma
is not conpletely understood, conpoudds ¢f the invention which inhibit both
al pha4 30 betal and al pha4-beta7 regeplyor ®i nding are particularly
effective in animal nodel s of asthngy rthernore work with nonocl onal
antibodi es to al pha-beta? indicateghat Bsnpounds which inhibit

al pha4-beta? binding to MadCAM or VEA\ 1 are useful for the treatnent of
inflannagory bowelw &%eqﬁqz T e¥ m% | d alsobbe useful in the treatnent of
ot her di Seases in FEN Sucd bndl §2ﬁ§‘?ﬁﬁﬁP¥%ted as a cause of 35 disease
darmage or synptons. -20 The compounds of the invention can be

admi ni st ered oral | in thegeeurt Y41, Rorangat.g ateapreferabdy dovyeriahityl envlehengsiand Rz
intranuscularl% ragggpta%eqysly, intrathecally or transdermally; or

subl i ngual | y) SPTAs oﬁgﬁhf%ﬁ?OQical preparations, or as an aerosol in the
case of pulnonary inflanmation. Capsul es) tablets, suspensions or solutions
for oral adm ni st rib¢ oere pighroslgronp &sis Xi-hj ecti on sol uti ons) eye drops,

sal ves or spray solutions are exanples of adm nistration fornmns.

I ntravenous) i ntrawhzaW BX)-10R & is Balogbmaliab] 10We AARYIRLITS Hydtdy@ib, IEveR alkyl,
preferred formof use. The dosages in ~hich the conmpounds of the invention
are adni¥i st er bover alkepn getfiuasoleisuatkyl, bayrs slivhbiconlkylndfinddewes alpylt he

speci fic acti vakylsufongriedtesikyl, iblver syglsalficyl laver atiahe@ oeatoyl ofd R fgas pat i ent
and the node o dm nistration. Dosages be determ ne y an

Conventi onal EHASRe ha Rk T aIe R oo BRI For EHOIT aikeh SRS ¢ he

i nvention furthgyltldonpri ses a nmethod of treating a host suffering froma

di sease in which VCAM | of fibronectin binding to VLA-4-expressing cells is
a causative factor,jn,t di sease.s t dajrage by 15 admini stering an
amount of a corrpou’r\ﬁd) E)Pn?"ﬁéédlslg@’eensttri%nm}g%ﬂ}?egflrme"ﬁ mtio i nhibit VCAM | or
fibronectin binding to VLA-4-expressing cells so that said synptons or said
damage is reduced. In general, dosages of about 0.1-100 ng/kg bode wei ght
per day are preferred, with dosages of 1-25 ng/kg per day being
particularly preferred, and dosages of 1-10 ngl kg body wei ght per day being
especially 20 preferred. In another aspect, the invention further conprises
phar maceuti cal conpositions which contain a pharmaceutically effective
anount of a conpound of the invention and a pharmaceutically acceptabl e
carrier. Such conpositions nmay be fornmul ated by any conventional neans. In
this connection the present 25 invention relates to a pharnaceuti cal
preparation) especially a pharmaceutical preparation for the treatnent or
prophyl axis of rheumatoid arthritis) rultiple sclerosis) inflammtory bowel
di sease, and asthma containing a conmpound according to any one of the
invention or a pharmaceutically acceptable salt or ester thereof together

LR T o T L T N T T 1 T e 1 -1 2 N I




25 nmg to 1000 ng of a conmpound of the invention. In another aspect, the
present invention relates to a process for the 10 15 preparat FHMIBR003

- conpounds of forrmula 1. The conpounds of the present invention nay be
prepare conventional neans. In reaction Schene 1, a_conpound of
fornulaqagﬁwa&%Pch Zis lower alkyl) and which is a knomnpgsﬁﬁg@ﬂﬁ6$repared
as described in WD 99/10313 and WO 99J10312 5i2-treated with a reduci ng
agent capabl e of selectively reducing a carboxylic ester. For exanple
treatment with a conmpound of fornula ¢t h an al kali borohydride) such as
sodi um bor ohydri de in al cohol solutigmen;about room tenperature snoothly
effects reduction to give a conpount\e U 1. Scheme 1 X HNOZ Y '-0O
O 20 25 wherein X and Y are as above.\, X O General Melting points
were taken on a Thomas- Hoover apparaf%s %nd ncorrected. Opti cal
rotations were determned with a Perkin-El nmer @4l polarineter. 1H NMR
spectra were recorded with Varian XL-200 an us 400 VHz
spectroneters) using tetranmethylsilane (T S ternal standard. El ectron
impact (El) 70 ev) and fast atom bonbard FAB) mass spectra were taken
on VG Autospec or VG 70E-HF mass spectronmetefsSxcpi lica gel used for colum
chromat ography was Mallinkrodt SiliCar 230-400 nesh silica gel for flash
chromat ogr aphy; col ymms were run_under a 0-S psi head of nitrogen to assi st
flow. Thin |ayer chﬂg%éP6§F§ﬁ§5RE IPVERUM CY) Ae 2§ FIFTFOISRYRETS PRt es coat ed
with silica geldiaste?éordetlsyal PO N QRh AR scd AR TAERRDL R the Hi8seas suppl i ed
by.E. Merck (E.1\lerck r 1.0719) and were visualized by vie~ing under 254
nm WV |ight in'3SA% box, by exposure to |2 vapor) or by spaying with
ei t her phosphonol ybdic acid (Pl i A) in aqueous ethanol, or after exposure
to Cl2, with a 4, 4" -Tletfohomingehdiodmemodd ahelypardtiianembedgenits pftbpar ed
according to E. Al -~ F . .ugger, J. Chrommtogrnphy,
1976, 120) 224f§§§$”ﬂ§§é{%@ L%Hdgggﬁkﬁﬁagfg%gggg'quuid chr omat ogr aphy
(RP-HPLC)was carried out usinb either a Waters Delta Prep 4000 enpl oying a
3 x 30 cm V-~ dtler dnpareembpdimant X wmgeupepfdht fmmular a f1ow of 40 nl/nin
enpl oying a gradient of acetonitrile:~. ater (each containing 0.75ro TFA)
typically from5 tp 95% acetonitrile over 35-40 mn 10 or a Rainin HPLC
enploying a 41.4 mfmmx 30 cm 8 pM pamaxT" C-18 colum at a flow of 49
m./mn and a simlar gradient of acetRRijrile:cvater as noted above.

Di chl or onet hane (CH2Cl 2), 2-propanol )| IFH_IHF, t ol uene) hexane) ether)
and net hanol, were Fisher reagent gr were used w thout additional
purification except as noted, acetonit'fil @ was Fisher hplc grade agd as
used as is. 15 Definitions: THF is tetrahydrofuran) DVF is

N, N- di net hyl f or ] de T 1S,k hydro~ybenzotriazole BOP IS . 1 .

((benzot PP azol Ryt S0k Beers &4 R RO Moy o QBN B ols s ali. niro

hexaf | uor ophosphkigen, ptallibriosethyl, or cyano, and Rye is hydrogen, lower alkyl, nitro,

O (7-azabenzot -1 - pcE g ; ' | hat e
(7-az z t{af’&v%h oéﬁénk%rﬁ}rﬁ%h)ﬁr O?_c&rﬂor, IGeE EXJU%BH%%E&% Eg,ﬁ HOI RRAPSP

HBTU i s O benzotri-az etramet hyl uron exar | uor ophosphat e)
DI PEA i s dii sopre¢pendemiy dieneeor flmer@MAP i s 4- (N, N-di net hyl ani no) pyri di ne
DPPA i s di phenyl phosphoryl azide DBU is 1,8-diazabicyclo(5.4. O-undec-7-ene
NaH i s sodi um hydriggecialBAxX AUt ¥eletBdFrom the group of

|
BT ! Ha Ha NO,
H N N N @/i,\,_
H H H N
5 CFs C , C ' NO2 ,
Fa

N
H
and F,

1.2. In a further embodiment of a compound of formula 1 X is a group of the

formula X-2



WO 00148988 10 15 20 -23 brine is saturated aqueous sodi um chl ori de
solution TLC is thin layer chromatography LDA is |ithium diisdddolyy08hi de
BOP-Cl is bis(2-o0xo0-3-o0xazolidinyl)phosphinic chloride NV is N nethyl
pyrrolidinone EXAMPLES PCT/ EPO0/ 01168 Exam ~l e 1. Synthesis of

4= (( (2, 6 V¥R L4883 pheny! ) car bonyl ] ani no] - 1 ~' - ({2 chl or o6- neHERIABRAME ) car bon
yl]-L-phenylalaninol. cl H/ NC Ol / NaBH I3MeOH OVe HNr.t., 2 days / O
l ovCc d I H/ NA Ol /| ~CHHN/ I ~Ori CZSHzZ, G ~NzO , Cz~Hz, ChN20~
Ml . W.:51980 Mol W.: A91.79 o a solution of 4- (

2, 6-di chl or ophenyl ) carbonyl] am Moy - ~1- ( ( 2-chl oro-6net hyl phenyl)
carbonyl ] - L- phenyl al ani ne net hyl es 9.9 mol H5.14 g) in nmethanol (55
m.) was added excess sodi um borohydr igdg N 7.49 ~) in six portions
during a period of 8 h at roomtenpgrratye. Th l sl ow additi on of sodium
borohydride is crucial to control &n ot erm'@)reacx' gn and evol ution of
gas With foaning. After addition, ®he redBbdi ng sol utidn was stirred for 2
days at roomtenperature, at which tinme the TLC analysis of the m xture

i ndi cated the ti j T Oyl

destroyed by a ’f‘%qﬁag{‘%'?hﬁhé?fﬂgéﬁtﬁg%ﬂgi’% %%ﬁg&fn‘zﬁﬁgﬁnoﬁeﬁgé\sga?éﬁbved
under vacuum an@emgbered sAnocyidic dlerarromatielriag epntathing!,2 o keitrogens, onat er
(30 nl), saturahigch:3TERML WK 'b:0f hifl8gdrBthdn 0:8R38n 3 i@&@k?&ﬁ Hetebg0 ML) .

The two | ayers ~ere separat ed,anﬂ the aqueous layer was exttacted with
ethyl acefate (¥OTHLY rngcanEEHRs Hem ltord Bidioge e PTG PHS kBRI H itk f ne

sol.ution ( 100 sikmbared .dmix&glcmmteraﬁbmﬁeuﬁg@gﬂaﬁhgmowlrfiabee.ns/bfrl}&rtisa
SUBSTI TUTE SHE 'IE)&RU E éep .Zﬁ tJrully 2(203.V;O 001.43988 PCTIEPf)R/Ol 68 -24
filtration of theaPYETG PAgely hetRarom it ias REI" 08008 MY Y 88 Ra R ity acuum
to give 5.3 g oflkgradeerfoempdiyldanhRe s walsogeny iowee dlkiply oa peifluocaaligd) andd spimm
chr omat ography)igg{)&tnitng with ethyl acetate and hexane (3:1 ) to afford 4.~
g (929% of 4-( '

(2, 6-di chl or ophenyl r.bgnyl ] am no] - (2-¢chl or - 6- net hyl phenyl ) cay bonyl J-L
- pheny! al8ni ne al co%ﬁ“%&%}{w‘ﬁ Efé%%’%%{(“%%“ﬁéﬁ‘ﬁg& PY%FQP%{’Qr :“)e@aé‘?'lmass)
491. 0699. Cal cdiowrslkdxy perflA6Aowhatityl), 1ok} i@ lowt HIREDYE oPhiryf- (
[ (2, 6-dichl oropoen%/IE%J )gf or }/J Jaﬁi H(ﬂi{ﬂN—o % ]][ f{(ﬂlcne?‘%ézl sul fCPEOI )M1 oy
but y1 ) cycl opent FFEEPHAMAEPUISA BRGAY sinehiaeResdnbnsibsiitted Per). Wighin | 1
I NC Ol / NaBHRcMfdeferdbly iydrogen2halaye, nitf, cyddd, towwéralkyl, perfluoro lower

alkyl; and Ry is hydrogen or lower alkyl.

15 Especially X-2 is selected from the group of

HS HS F3 F3
N7 N— N7 N— XX N— X N—
L J_H | _I_H | ] H '\ﬂ\ H
CH3 ,CH3 CF3 , N ,and N .

1.3. Inanother embodiment of a compound of formula 1 X is

i
Rad Ris X-3

wherein Ryg, Ryg, and Rap are as defined above, particularly wherein Rys is phenyl,
20 and particularly wherein Ry is lower alkyl which is unsubstituted or substituted by
pyridyl or phenyl, and particularly wherein Ry is substituted or unsubstituted

lower alkanoyl.

Particular groups of X-3 are preferred wherein R, is phenyl, Ry is lower

alky!l which is unsubstituted or substituted by pyridy! or phenyl and R is lower



CBH;Cl,IVVOS C 7Hz.~CI,N O S Mol. W.: 597.5 Nfol. W.: S&.5. ~
suspensi on of 4- ([ (2, 6-di chl or ophenyl) carbonyl Jam no] - 24 July 2003
N-((1-((4nethyl sul fonyl)butyl) cyclopentyl ]carbonyl]-L-phenylalanine

nmet hyl ester (3.34 mmol, 2.0 g) in nethanol (40 nl) was added excess sodium
bor ohydr'V@A&0/48988 rmoi ) 378 ng) in four portions during a p@GTAFOYPIIEE h at
30-35 C. The clear solution was stir~Ied-for 15 h at room tenperature at
~hich time TLC analysis of the m xture indicated the presence of starting

material . Then) ;BQRBy NG »?hesrgﬁln' R{m%@&'}ﬁ\%icﬁ% ‘]glnsqngstﬁumzpéw su@é@tu?@b\yl%ﬁg%gded

in four portions ur|n erloqw jon was stjrre
anot her 3 days. OTHaVEsREs §b}ﬁ9&rﬁ @YW@&@eaélkylr*Wéla1swsab§itawdampbsttsweéb)

water (10 ni). ldﬂ”@al@x‘?%}@idy]’%&efﬁﬂ?l@@“&@%k vaﬁammthhﬁte%?ultlng
solid t,vas dissolved in i nlééfre Eﬁ QF ng 8; éggted ammoni um
chloride (80 mL}nsuhsHinted dawes eﬂﬁ?‘ Harheesin &H AM(the gFAYWP oft hot
condition. The two | ayers were separated and the aqueous | ayer was
extracted with et gyFnacetate (5 ) and tetrahydrofuran (50 nmL). The
conbi ned extracts washed

su

bri ne soH 100 nL) and dried over
anhydr ous magnesi u I ate. After fiJtration t e drying agent, the
filtrate was concentw d,_under vaﬁ and cru e, idue was purified by a
silica gel cqu chr 2 ogra ut|

g (47% of 4-([ orophe y sonyl]anlgg :
1-((4-nethy|su|fo )but yclomﬁntyl 20 V4 7uly 2003 WO
0014898A PCT/ EPOC/ 01168 car bonyl) - henyl al ani \@ cohol as an

anor phous Shite solid. HR : 569. 164S. Ca ,mass, 569. 1643
(MtH) . Exanple 3. Using the general procedure descrlbed in exanple 1) the

fol | ow ng conpounds be prepared: 4-]

((2-methyl -5-nitroph )carbonyIJanlno -N-(

1- ((4-met hyl sul fonyl) cyclopentyl C rbonyl - lani ne al coho
4-( ( (2, 6-dinethyl ph my carbonyl]anl Hay

1- ((4-nmethy~l sul fonyl)b cycl opentyl y ]- p en¥l al ani ne al cohol
4-[ [(2-trifluoFberRylphery! ) car bony i00J-N-( [O1-(( t hyl sul fonyl )to
but yl ) cycl opentyl ] car lmonyl pH&Ay1al ahi neYal cohol 4-(

((2-met hyl -5-ni trophenyl ) cyrbgnyl Jam noJ - N- OCHs

|- ((4-nmethylthio)butyl)cycl openty])¢carbonyl)-L-phenyl al ani ne £1cohol 4- (
((2, 6-di chl or ophenyl ) carbonyl ] am 3- N- ( CHy

| - ((3-nethyisul fonyl) propyl)cyc ntyl ] carbonyl)JL- phenyl al ani ne al cohol
15 Hs

4-(((2, 6-dich|oﬁgp n car bonyl'lyam go] - 1 ~T- (( 1- hoxyet hyl ) cycl opentyl
] car bonyl J- L- phenyl & ne al cohol,

4-(((2,6-dichlo o-hen;l)'.rbonyl]a nojM=—N-[ ( 2- nethy -~ 63et-hyl phenyl ) car bonyl
]L-phenylalanln , H3aC N CHa

4-1((2, 6-di chl orophgnyl ) gatbonyl Jam no [(Z\Jrrgfuor hyl phenyl ) 20
carbonyl) L- phenyl al ani pcohol ]

4-[((2, 6-di chl or ophenyl ) ¢&Pbqnyl ] am no [ (2- bronophe car bonyl J- Lphenyl
al ani ne al cohol QCHgs

4-[((2, 6-di met hyl phenyl ) carbonyl Jam no] - N- ( ( onophenyl ) car bonyl J- Lphenyl
al ani ne al cohol 2% —nple 4. Agut®Nairway i nmration in the atopic

pri mate. Airway |t ation in nonkey wa§ degerm ned usinb a

nodi fication of the p ocol descfibd@ by Turner al. (Turner et al.
1994). Adult nale cyn ndus nmonkeys—tyhenen f iyulnris, Hazelton Labs)

Denver) PA) ~-~ei gy behveen 6 5} D wer e ed\in these studies. Al
ani mal s eXthltégQBW§ltl H%Cama“

PCT/ EPOO O 168 -260respgn3gs to @scnrj
3-fold increase in the sg¢ tivity to \e
to an aerosol of ascaris extract. On the gay of ea8 kperinment the aninmals
were anesthetized with ketafine hydr ochl o 4de) 12 mgTkg) and xylazine, 0.5
ng/ kg, incubated with a cuffed 5 endotracheal tube (3 mm hfallinchrodt
A~fedical, St. Loui $3a R enttRRIMERBSRLIRpAMhdUdTtbShblapOSi tion in a

speci ally designed Pl exiglass chair (Plas-Labs, Lansing, 1 ~fl). The

endot racheal tube was connected to a heated Fleisch pneunot achogr aph.
Airflow was neasured via a Validyn differential pressure transducer (DP
4~-24) that was attached to the pneunotachograph. Transpul nonary pressure
was | 0 neasured via a second Validyne transducer (DP 4~-2.1) connected

bet ween a sidearm of the tracheal cannula and a 18-gauge intrapl eural
needl e inserted in the intercostal space |ocated below the left nipple.
Recordlngs of pressure and fl ol ~ and t he calculatlon of RL were nade u5|ng

e . o L .

sCrum ant{gen and had at |east a
rachollne/ Ch) when subjected



The animals received drug or a vehicle) p.o., admnistered 2 hours prior to
antigen 30 challenge. The conpound of exanple | caused a si gnif duRR03
decrease in the nunber and percent of inflammatory cells present in the

| avage ative to vehicle treated control animals 2003 WO
ooms%éww“g%&r/ EP00/ 01168 Claims 1. A corrpoyﬂd of the f’é‘r:Tr{ugﬁ"";d*wH

Y~O 1 wherein X is a group of the formula X-1 V p X-1 wherein: R-5 |s

hal ogen, vitro) |lower alkyl sulfonyl) cyano, |ower alkyl) |oer al ko~y)

| ower al koxycarbonyl, carboxy, |ower al kylRam nosul fonyl) perfl uorol owner

al kyl') I ower al kylthio) hydroxy |ower alk | koxy | ower al kyl, alkylthio
| oner al kyl, al kylsulfinyl to | ower alkyl kylsufonyl | oner al kyl) | ower
al kyl sul finyl, |ower al kanoyl) aroyl, ar | oxy; R ~ is hydrojen,

hal ogen, vitro, cyano, |ower alkyl) CH Barflu ¥ ol ower al kyly.j or | ower
alkylthio; or Xis a group of the formulaX-2 RR5 HHet ~ N\ is Ris | R30~ p

X-2 wh Het t t t

or 3 het or oat onthRer & 43 PRARGT 7S T8 & Bibeciay TS Booacie Bo1 4083
PCT/ EPOO/ A | 680hé1&1Héttnlflsoa)r6ethgal’ oiLHalugenhmdemq hlhyylmgetn hﬁteﬁﬁlbdl,‘ lretic ring
containing_ 1 Zicky % ﬁh@%b{e%a%mgﬁémle&%?q S0 fren GRGedlp 5 209 B °

are as in 7t-1 a rogen or ower an |ntej er

FromO to 1; 50 ~|s joup is of theforrmla~-3 R~ NN R2 Rye wher ei n:
1'~Ib is aryl, h t roaryl

o e, O, OC O,

ETI Hﬁéq é@ N CEDQ
Bedededias

F , and 1

!

1.5. 1n a further embodiment of a compound of formula 1Y is

Rar—\— Het ~———
Y-2
[(Raolp
10 wherein p and Het, Ry and Ry, are as defined above, especially wherein Hetisa 6

membered heteroaromatic ring, particularly wherein the heteroatom is N, more

particularly wherein Y-2 is selected from the group of

CHa HaC nr’ Hs  and

1.6. Inyet another embodiment of 2 compound of formula 1Y is a group of
15 formulaY-3



R19 is substituted or unsubstituted | ower alkyl, aryl) heteroaryl,
aryl al kyl, 1o heteroaryl alkyl, and R20 is substituted or uns@dduly206%d

| ower al kanoyl or aroyl; Y is a group of fornula Y-1 R22 | R23 Y-1 R2a
wherein: 1~ R22 and R23 are independently hydrogen, |ower alkyl) |ower

al koxy, MOMY488Kk| oal kyl) aryl, arylalkyl, vitro, cyano, |P&?Jé¢/"°afﬂk5¢#t hi 0)
| ower al kylsul finyl) lower alkyl sulfonyl) |oker al kanoyl, hal ogen, or
perfl uorol ower al kyl and at |east one of R?2 and R23 is other than
hydrogen) and R24 is hydrogen) |owernal kyl) | ower al koxy) aryl) vitro,
cyano, lower alkyl sulfonyl) 20 or ha®ogen; or Y is a group Y-2 which is a
five or six nmenbered heteroaromati ¢Nig bonded via a carbon atomto the
am de carbonyl wherein said ring qins one, two or three heteroatons
selected fromthe group consistin N) O and S ang pne or tyro 24 July
2003 WO 001 48988 PCT/ EPOO/A 168 -29 atonms of said ring are independently
substituted by |ower al kyl) cycloal kyl) hal ogen, cyano) perfl uoroal kyl) or
aryl and at | easkergindlnpnd ) wreasdefinedapere: aisom ingadiramdhto 46 ismenéegtbon
atom bonded to f&H@ 128 3 en& BRIVId bodk cXh b@ogﬁéﬂéﬂy }ég&dlgem@d,le@p@iﬁrﬂ
mernbered ring of th fornylg: S ﬁ?ereln: Y-3, R25 i's | ower al kyl)
unsubst it ut ed oFfPETERTOY ISTElestSA LR thegtoyrtiedhe TR ) or a group of formula
R2~~CH~e , to 15 R26 is aryl) heteroaryl, azido, cyano, hydro:ry, |ower

al koxy, |ower ahi@xycarbonyy. | ower al kanoyl ,cHaver al kyl | ower al kyl
sul fonyl, | ower yl CH l, é}hu power al oyl ) or R6is
a group of formdra - NR2g Ciiz g 's ﬁ, I"over al k . drogen

| ower al kyl, lo~nrer 'al koxycarbonyl, I'ower al kanoy H, aroyl ) perfluoro | ower
al kanoyl am no> | ower al kyl sul f onyGHsQ er al kyl apigocar bonyl ,

aryl am nocar bonyl, gr R2g and R2g takgﬁh oge r ma 4, S or ©Xnenbered
Q

sat ur at ed car bo€Ys}-Ne—+jng /OPLignal |y & ai nifng m S&T ect ed
fromO S, and N, @he ¢€aybonfalols in tHe)ri di g unsubst( Hut or
substituted by | ower alkyl or hal egen; Jis -~CH2)T &> -( fr S-~ +~CH2) f

N~R27) -, -~CH2)PtsQr.a bond; 20 R27 is H, lower alkyl, aryl, |ower

al kanoyl, aroyl or al kgQycarbonyl; ais an ipteger fromO to 4; f is
and .he avired, caw?v-<§§ 'o—a5¥xr r ggenat ed
ot ~ 1.', H ~Qr 2~ ‘ 0

an integer from1l to

cor Y-3is H3 CH H3
CH CHa N o p
DR s s TR s
P T M s s S
et i e TA N o R BEe Rl
S s RS ,0?5 My
e it

Moreover, it is understood that within the compounds of formula 1 as

defined at the beginning the group X and the group Y can be a group X-1 and Y is
15 a group of formula Y-1, Y-2 or Y-3; or X is X-2 and Y is a group of formula Y-1,
Y-2 or Y-3; or X i1s X-3 and Yisa group of formula Y-1, Y-2 or Y-3, wherein X-1,



24 July 2003 - 29a 2. A conpound of claim1 ~herein X is a group of the
formula ,, Rs OX-1 and It~s and Rin are as in claim1. 24249 mly 208003
1' VO 001 48988 -30 PCT/EP00101 168 3. A compound of claim2 ~ ~herein R15 is
hal ogen) wo aw43988l oer al kyl sul fonyl) cyano) |o~er al kyl) POFEe00/@1ED~~Y)

perfluorol ower alkyl) |o~er alkylthio) alkylsgytin~l |oer alkyl,

al kyl suf onyl | oer alkyl, [o~er alkylsulfinyl) |oer al kanoyl or aroyl and R
16 i s hydrogen) halpgep), viiro,cyano, lal~er al kf r.f.l,uqrol oet al k~~I,
or 5 |oer alkvl P(ﬁﬁ&'%A?'lAWé%?ﬂfb‘ﬂ%c?rﬁ?s %W%QF%@“J@FE‘T ﬁ‘%ﬁﬂégﬁémo F8eRff e

i ndependent |y chientioned abdweor o. ~. A conpound of claim3 ~~herein X is

selected fromthe group of I ~NI \' I HHHB N2 H/ ~HI / ~HI / ~HI1 \ |
T

\ N. HCF3 C C/ : 1 A ym 1
herein X is a grougR%lwﬁﬁgK ggﬁﬁFgﬁﬁggﬁﬁ%gﬁﬁ%ﬁgpn&PFggggﬂgéﬁg%dﬁl 2
~herein p) R;, R and R-,~- are as in claim1l. 7. A conpound of claimE
herein Het is a 5- &pogepphpdimeat ¥ondchand cis 153 Heererrsarionatly whereiy
containing 1, 2 or 3 nitrogens) or a nitrogen and a sulfur, or a nitrogen
and an o: &y~genondof R, :GAHRQLR Halof p&ladraSwhialigl, mitiellolver kPl S¥FiHeGther is

het eroaromati c (ing containi from1l.to 3 nitrogens. 4" July 2003 WO
001 48088 PC T/ EPBOIE éloz%%Hg‘.’mr"i“’%‘cﬁlh?’gdhtd"’d‘r’“'E’%gWi\aBd\ﬁ'ér" WRORSIX g
nitro) |ower al kydmisaibd oyjdalkytsiagof the éwerulal kyl ) | ower al koxy,
perfluorol ower al kyl) |ower alkylthio) |o~~~er al kanoyl, or aryl. 10. A
compound of claim9 wherein R~; is unsubsti®uted phenyl. 51 1. A conpound
of. claim®6 wherein R~ti is hydrogen, halo % itro) cyano) |ower alkyl)
perfluoro lower alkyl; and It~o is hydregenYor |o~~er alk~1. 10 12. A
conpound of claimb wherein Het is a 6 nhey ed nonocyclic heteroaromatic
ring containing 1 or 2 nitrogens or a 10 nbered bicyclic heteroaromatic
ring containing one nitrogen, P~~; and R~-6 are independently hydrogen)

| oner al kyl) or \har&Ibetigat iy andifiblify Pahd3;a058Ahg RE3(CH, RONHUNWL Ritegel 2l M

6 wherei nmX- 21 %f 8% Catnedngt, 3er; foneer gli)(?l?ﬁyd?foxy, lower alkoxy, lower alkyl thio, or

lower sulfonyl and the dotted bond is hydrogenated; with the particular preferred

compounds

4-[[{(2-methyl-5-nitrophenyl)carbonyljamino]-N-[[1-((4-methylsulfonyl})-
butyl)cyclopentyljcarbonyl}-L-phenylalanine alcohol,
15 4-[{(2,6-dimethylphenyl)carbonyl]amino]}-N-[[1-((4-methylsulfonyl)butyl)-
cyclopentyl]carbonyl]-L-phenylalanine alcohol,
4-[[(2-trifluoromethylphenyl)carbonyl]Jamino]-N-[[1-((4-methylsulfonyl)-
butyl)cyclopentyljcarbonyl}-L-phenylalanine alcohol,
4-{[(2-methyl-5-nitrophenyl)carbonylJamino]-N-[[1-((4-methylthio)butyl)-
20 cyclopentyl]carbonyl]-L-phenylalanine alcohol,
4-[[(2,6-dichlorophenyl)carbonyllamino]-N-[[1-({3-methylsulfonyl)-
propyl)cyclopenyljcarbonyl]-L-phenylalanin alcohol,
4-[{(2,6-dichlorophenyl)carbonyl]Jamino}-N-[[1-(2-methoxyethyl)-
cyclopentyl]carbonyl]-L-phenylalanine alcohol, or
25 4-[[(2,6-dichlorophenyl)carbonyl]amino]-N-[{1-[(4-methylsulfonyl)-
butyl]cyclopentyl}-L-phenylalanine alcohol.

In another preferred combination X is

Fw
HE
Fis o X-1



HO HBFSF3S NN/ H N/ H I i H ~~HCH , CH3 CF3, N, and N 14.
A conmpound of claim1 wherein Xis R~ ~N~ Rye 15 and R F) R #)jwyzbobt~ are
“as in claiml. 15. A conpound of claim 14 wherein R-s is phenyl. 16. A
conpoundy@fo/sdegd M 14 wherein R 9 is lower alkyl which is ppsgpséstigd ed or
substituted by pyridyl or phenyl. 17. A conpggnd of claim 14 wherein P~ 0
is substituted or unsubsituted | ower 20 al kanoyl. 18. A conpound of claim
14 wherein R 8 is phenyl R ~ is lower alkyl ~~~hich is unsubstituted or
substituted byipyshydsegess layesalky! .m&aoma@o,ﬁsﬂqgsnépwat wkpghyic, 19. A conpound

of claim 14 W}ﬁFfﬁld?oBkv%rdll&leh@'R){J xs%u&mm HASUBRhb KNG nOlowrkbSt i tut ed by
hal ogen or I‘ower al'kyl whith'is 24 July 2003

WO 00I48988 P E”Pb‘g 1g%§“°@°ﬁﬁgﬂ%gﬂ‘flut ed or substituted by | ower

al koxy, pyridyl loer alkyl) or lower alkyl; and Rio is substituted or
unsubsti t ut ed Y vwetowd dfaheformdY-A conpound of claim 14 wherein X is
selected fromthe group of N' NH3C-NI \ H3C- N'O H3 H3 N H3~-N ~(

H~C CHs - H' N HO20 OH CH3 N3~N CH3#&. C H3~ ''" ~O~ ~N I/ VH3~N ~Q( Cl
or '.. ﬁ
|
5 VA Y-1

where Ra1 is hydrogen, halogen, trifluoroalkyl, or lower alkyl and R.; is halogen,

trifluoroalkyl, or lower alkyl, and Ry is hydrogen or

Y is a group of the formula Y-3

10
which is a four to six membered cycloalkyl ring, Ras is Rag-(CH3)e-; e 1s 2-4 and Rag
is azido, cyano, hydroxy, lower alkoxy, lower alkoxycarbonyl, lower alkanoyl, lower
alkyl sulfonyl, lower alkyl sulfinyl, perfluoro lower alkanoyl, nitro, or lower
alkylthio or Ras is NHRag where Ryy is lower alkanoyl or lower alkylamino carbonyl;
15 Qis (CH>)fand fis an integer from 1 to 3; and the dotted bond is hydrogenated;
particularly X is a group of the formula X-1
X
(L
s
Fie o : X-1
Ry, is hydrogen, lower alkyl, nitro, cyano, halogen, lower alkylthio,
perfluoroloweralkyl and Rysis lower alkyl, nitro, cyano, halogen, lower
20 alkylsulfonyl, perfluoroloweralkyl; and Y is
Rz2
X
Fz24 Rz3 \’-1

where Rx is hydrogen, halogen, or lower alkyl and Ry, is halogen or lower alkyi,

and R, is hydrogen, particularly wherein in X-1 Rys is halogen and Ry¢is hydrogen



VCH3~"'"" ~O- H3 H3"''. Hs~Nf CH3 ' NCH3\ 'N Cl 24 July 2003 WO

001 48988 -33 21. A conpound of claim1l wherein Y is PCI/EPOO L6022 |

- R23 Y 1l and R~~) R;, and R~~ are as in claim1l. 22. A conpound of claim 21
wher ei n R go/4tfeg R~—~ are lower alkyl, 5 trifluoronethyl, orChabP@@arsand R-~
i s hydrogen, lower alkyl) I|ower alkaxy_or halogen. 23 . A conpound of
claim22 wherein Y-1 is selected fromthe group of H3 I Br I \ I \ \ \ ~\
[ cHI/I V] 1] 1/ ~ CF3 ~,CH3 H3 \_F.Hg \ I \ \ i/
H3 | / CH3 | |°'\haf:28€“f5»@ lS/h""B Po“dugal%@'@)b% W?F‘gﬁaeé&umloam»eﬁ@os | F
CH/ ~~~~ I~met]:91 Bv ~C) C) F, and 24- A conpound of claim1 wherein
Y is Y2 . 25. A conpound of claim 24 wherein Y is a six nmenbered m)nocycl i C

oA O ot 10 TR olrts 33 AP AL B 1 AL 5 RN Wi o

said ring contains one er oat ons se
consi sting of N VEAhhd asd4bdorsstinge \ﬂ\m4altﬂc¥m§lﬂ@fmshflmp}‘rqcmgfsmosnophlls,

i ndependent! y sqﬁ@& mwtﬁm Pﬁbnbem@s' “BALMY Y ex bé@éugaéewl) Tﬁ@t%@lﬁﬂ o f SXES: 1

per fl uoroal kyl , east ope supstituted fatomi s
adj acent to the %4 r@d%“%ﬂ“@rﬁ’%}old‘déd)”c%‘c Hél?%ﬁf%‘v%éﬁ‘b@mwa peg in geredimpisease of

cl ai m 25 wher ei ntdtbe sutdtRrhad@moid afthrigdy,. mvﬂtlél@m@kb@g lﬂhaﬁirﬁ:ltmlggﬁww&%éi
_Yéi 's selected afnl’clopqqrttich(?ar%' i e %mdmggfé]gslu}/op QS to pu m%(r)m/aﬁl\segnsdsotheg;lr/ EFng\/ Ql1e8
the cause of the pulmonary inflammation which occurs in asthma. Thus, in
10 another aspect the compounds of the present invention would be useful for the
treatment of rheumatoid arthritis, multiple sclerosis, inflammatory bowel disease

and particularly asthma.

On the basis of their capability to inhibit the binding of VCAM-1 and

fibronectin to VLA-4 on circulating lymphocytes, eosinophils, basophils, and

15 monocytes, the compounds and their metabolites of the invention can be used as
medicaments for the treatment of disorders which are known to be associated with
such binding. Examples of such disorders are rheumatoid arthritis, multiple
sclerosis, asthma, and inflammatory bowel disease. The compounds of the
invention are preferably used in the treatment of diseases which involve pulmonary

20 inflammation, such as asthma. The pulmonary inflammation which occurs in
asthma is related to eosinophil infiltration into the lungs wherein the eosinophils
bind to endothelium which has been activated by some asthma-triggering event or

substance.

Furthermore, acylphenylalanine derivatives metabolically derived from

25 compounds of the invention also inhibit the binding of VCAM-1 and MadCAM to
the cellular receptor alpha4-beta7, also known as LPAM, which is expressed on
lymphocytes, eosinophiles and T-cells. While the precise role of alpha4-beta?7
interaction with various ligands in inflammatory conditions such as asthma is not
completely understood, compounds of the invention which inhibit both alpha4-

30 betal and alpha4-beta7 receptor binding are particularly effective in animal models
of asthma. Furthermore work with monoclonal antibodies to alpha4-beta7 indicate
that compounds which inhibit alpha4-beta7 binding to MadCAM or VCAM are
useful for the treatment of inflammatory bowel disease. They would also be useful
in the treatment of other diseases in which such binding is implicated as a cause of

35 disease damage or symptoms.



H3 F3 ~3 1 NNCHHCIl ~~H, 3 3) and 28. A compound of claim1l herein 1' is
a group of formula 1'-3 R25 Y-3 and R~s and Q are as in cl ai n4ljuly2003 an
integer fromO to 4; f is an 5 integer from1l to 3; and the dotted bond can
be optionally hydrogenated. 29. A conpound of claim 28 wherein Y-3 is a
four to WDX0H48MBered ring) R; is R—~-(CH)e-; a is 0-4 aRETREE/RI46&7i do)
cyano) hydrohy) | ower aikoxy, |ower al koxycard®onyl, |ower al kanoyl, |ower

al kyl sul fonyl, |ower alkyl sulfinyl, perfluoro to | ower al kanoyl, nitro

| ower al kyl t hi o) p h or

o NHRC0 wher e R ﬁ%“im&év“fﬁ%thsmh%%% Byttt

(CH)f and f i Paeentall; egeintraveneus! )t,@tarmme a néUH@zt@wubbnmtwaﬁweca B'

hydr ogenat ed. mm&rﬁﬁwwedbm Lpaln&l dﬂa?%&%ﬁﬁﬁbglggg'r&ﬁﬁi&ﬁt @rdasfah(%re'}&h?

group of the fornula: (?—l
3~ . > > > | CHgthgcaseo pu,l_miona_rylmﬂf;mgxagon apsulesciapleys Quseﬂgs:cmsergo t)gng S C

H3 > > > > f&%r&Lﬂc&mﬂ%ﬁhGﬂQ%b&&&% 1nﬁ5t|c3raﬁmtﬁﬁgpéﬂ]cﬂr6§s,k‘hl%smr r~ Nc~
lia~~ > > > L Ngﬁp > f VN H~ C 3CJ. '\~ /| O >
>>> > 1 and%“%fo “ﬂo%% eﬁn'apaeéc? PP fa(S'OBI%' sel ected fromthe
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15 administering an amount of a compound of the invention sufficient to inhibit

2,
- ((
- (

((
co
- ((

VCAM-1 or fibronectin binding to VLA-4-expressing cells so that said symptoms
or said damage is reduced. In general, dosages of about 0.1-100 mg/kg body weight
per day are preferred, with dosages of 1-25 mg/kg per day being particularly
preferred, and dosages of 1-10 mg/kg body weight per day being especially

20 preferred.

In another aspect, the invention further comprises pharmaceutical
compositions which contain a pharmaceutically effective amount of a compound
of the invention and a pharmaceutically acceptable carrier. Such compositions may

be formulated by any conventional means. In this connection the present

(s8]
wn

invention relates to a pharmaceutical preparation, especially a pharmaceutical
preparation for the treatment or prophylaxis of rheumatoid arthritis, multiple
sclerosis, inflammatory bowel disease, and asthma containing a compound
according to any one of the invention or a pharmaceutically acceptable salt or ester
thereof together with a compatible pharmaceutical carrier material. Tablets or

30 granulates can contain a series of binders, fillers, carriers or diluents. Liquid
compositions can be, for example, in the form of a sterile water-miscible solution.
Capsules can contain a filler or thickener in addition to the active ingredient.
Furthermore, flavour-improving additives as well as substances usually used as

preserving, stabilizing, moisture-retaining and emulsifying agents as well as salts

(%)
(¥ 1)

for varying the osmotic pressure, buffers and other additives can also be present.
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wherein X and Y are as above.

20 General Melting points were taken on a Thomas-Hoover apparatus and are
uncorrected. Optical rotations were determined with a Perkin-Elmer model 241
polarimeter. JH-NMR spectra were recorded with Varian XL-200 and Unityplus
400 MHz spectrometers, using tetramethylsilane (TMS) as internal standard.
Electron impact (EI, 70 ev) and fast atom bombardment (FAB) mass spectra were

25 taken on VG Autospec or VG 70E-HF mass spectrometers. Silica gel used for
column chromatography was Mallinkrodt SiliCar 230-400 mesh silica gel for flash
chromatography; columns were run under a 0-5 psi head of nitrogen to assist flow.

Thin layer chromatograms were run on glass thin layer plates coated with silica gel
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brine is saturated aqueous sodium chloride solution

TLC is thin layer chromatography

LDA is lithium diisopropylamide

BOP-Cl is bis(2-ox0-3-oxazolidinyl)phosphinic chloride
5 NMP is N-methyl pyrrolidinone

EXAMPLES

Example 1. Synthesis of 4-[{(2,6-dichlorophenyl)carbonyl}amino]-N-{(2-chloro-
6-methylphenyl)carbonyl}-L-phenylalaninol.

Cl
Q/ﬁrH CC
N
H
N
[0/ N 0]
NaBH,, MeOH
OMe >

HN A8
rt., 2 days OH
O HN
(o]
e}
ci
Cl

CasH2,CLHNO, Ca:Hz1CliN, O,
Mol. Wt.: 518 80 Mol Wt.: 491,79

Cl o

10

To a solution of 4-[[(2,6-dichlorophenyl)carbonyl}amino]-N-[(2-chloro-6-
methylphenyl) carbonyl}-L-phenylalanine methyl ester (9.9 mmol, 5.14 g) in
methanol (55 mL) was added excess sodium borohydride (198 mmol, 7.49 g) in six
15 portions during a period of 8 h at room temperature. The slow addition of sodium
borohydride is crucial to control an exothermic reaction and evolution of gas with
foaming. After addition, the resulting solution was stirred for 2 days at room
temperature, at which time the TLC analysis of the mixture indicated the absence
of starting material. The excess hydride was destroyed by a slow addition of water
20 (20 mL). The methanol was removed under vacuum and the resulting solid was
dissolved in a mixture of water (30 mL), saturated ammonium chloride (80 mL)
and ethyl acetate (150 mL). The two layers were separated and the aqueous layer
was extracted with ethyl acetate (70 mL). The combined extracts were washed with

brine solution (100 mL) and dried over anhydrous magnesium sulfate. After

SUBSTITUTE SHEET (RULE 26)
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Example 2. Synthesis of 4-{[(2,6-dichlorophenyl)carbonyl]amino]-N-{[1-((4-
methylsulfonyl) butyl)cyclopentyl}carbonyl]-L-phenylalanine alcohol.

Ci
:
° NaBH4, MeOH %
OH

Ct
OMe o
O\\ //O Hi r.t., 2 days \\ //
/S\/\/§ o
o}
C‘vsH'uCl'vN-:O C-7H;,CIaN-O5S
Mol. WL.:7597. Mol. Wi 569.54
10 To a suspension of 4-{[(2,6-dichlorophenyl)carbonyl]amino]- N-{{1-((4-

methylsulfonyl)butyl) cyclopentyl]carbonyl}-L-phenylalanine methyl ester (3.34
mmol, 2.0 g) in methanol (40 mL) was added excess sodium borohydride (10
mmol, 378 mg) in four portions during a period of 6 h at 30-35 °C. The clear
solution was stirred for 15 h at room temperature at which time TLC analysis of

15 the mixture indicated the presence of starting material. Then, some more sodium
borohydride (16.9 mmol, 640 mg) was added in four portions during a period of 6
h and the solution was stirred for another 3 days. The excess hydride was destroyed
by a slow addition of water (10 mL). The methanol was removed under vacuum
and the resulting solid was dissolved in a mixture of water (30 mL), saturated

20 -ammonium chloride (80 mL), ethyl acetate (100 mL) and tetrahydrofuran (50 mL)
at hot condition. The two layers were separated and the aqueous layer was
extracted with ethyl acetate (50 mL) and tetrahydrofuran (50 mL). The combined
extracts were washed with brine solution (100 mL) and dried over anhydrous
magnesium sulfate. After filtration of the drying agent, the filtrate was

25 concentrated under vacuum and crude residue was purified by a silica gel column
chromatography eluting with ethyl acetate to afford 0.89 g (47%) of 4-{{(2,6-
dichlorophenyl)carbonyl]amino}-N-[{ 1-((4-methylsulfonyl)butyl)cyclopentyl]
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5 4-[[(2-methyl-5-nitrophenyl)carbonyljJamino]-N-{[1-((4-methylsulfonyl)butyl)-

cyclopentyl}carbonyl]-L-phenylalanine alcohol

4-[[(2,6-dimethylphenyl)carbonyl}amino]-N-{{1-((4-methylsulfonyl)butyl)-
cyclopentyl]carbonyl]-L-phenylalanine alcohol

4-[[(2-trifluoromethylphenyl)carbonyljamino}-N-{{1-((4-methylsulfonyl)-
10 butyl)cyclopentyl]carbonyl]-L-phenylalanine alcohol

4-{[(2-methyl-5-nitrophenyl)carbonyl}amino]-N-[{1-((4-methylthio)butyl)-
cyclopentyl]carbonyl}-L-phenylalanine alcohol

4-{[(2,6-dichlorophenyl)carbonyljamino}-N-[[1-((3-methylsulfonyl)propyl)-
cyclopentyl]carbonyl}-L-phenylalanine alcohol

15 4-([(2,6-dichlorophenyl)carbonyl}amino}-N-{[1-(2-methoxyethyl)cyclopentyl}-
carbonyl]-L-phenylalanine alcohol

4-[[(2,6-dichlorophenyl)carbonyl}amino]-N-[(2-methyl-6-ethylphenyl)carbonyl]-
L-phenylalanine alcohol

4-[{(2,6-dichlorophenyl)carbonyl]amino]-N-[(2-trifluoromethylphenyl)-
20 carbonyl}-L-phenylalanine alcohol

4-[{(2,6-dichlorophenyl)carbonyl}amino]-N-[(2-bromophenyl)carbonyl}-L-
phenylalanine alcohol

4-([(2,6-dimethylphenyl)carbonyl]amino]-N-{(2-bromophenyl)carbonyl]-L-
phenylalanine alcohol

25 Example 4. Acute airway inflammation in the atopic primate.

Airway inflammation in the monkey was determined using a modification of the
protocol described by Turner et al. (Turner et al., 1994). Adult male cynomolgus
monkeys (Macaca fascicularis, Hazelton Labs, Denver, PA) weighing between 3.6 -

5.8 kg were used in these studies. All animals exhibited positive skin and airway
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Flflo%& ( é édidbtiakﬁ%ﬁtvﬁk)e@'rthhia’llB%kert(I\)IedltdlEtzllﬂ% MO), then seated inan
& -3109%¢
oM G103 & ( FEIBIGH " g sl e By Bl oo daniven el - 10a
k;r:s:t;;:} "Theeidaiohed ihe wawaotinggted to a heated Fleisch pneumotachograph.
s110% & () - FATO R4 medsh %Wa@%hé}n dl%ﬁl-e%g:fppressure transducer (DP 45-24)

that was attached to the pneumotachograph. Transpulmonary pressure was

10 measured via a second Validyne transducer (DP 43-24) connected between a
sidearm of the tracheal cannula and a 18-gauge intrapleural needle inserted in the
intercostal space located below the left nipple. Recordings of pressure and flow
and the calculation of Ry were made using the Modular Instruments data
acquisition system as described above. Baseline Ry was measured for all animals on

15 the day of each experiment and had an average value of about 0.04 cmH,0/ml/sec.
Protocol

Airway inflammation was induced by exposing the animal to an aerosol of A. Suum
extract for 60 sec. The aerosol was delivered via a nebulizer (De Vilbiss Model
5000, Healt Care Inc., Somerset, PA) that was attached to the endotracheal tube.

20 The concentration of extract was predetermined for each animal (500 to 50,000
PNU) and caused at least 2 doubling in the airway resistance. At 24 hour after the
antigen challenge, the animals were anesthetized as described previously and
placed on a stainless steel table. Airway inflaimmation was assessed by inserting a
pediatric bronchoscope into the airway lumen down to about the 4 or 5t

25 generation bronchi and gently lavaging with 3 X 2 ml aliquots of sterile Hanks
Balanced Salt Solution. The recovered lavage fluid then was analyzed for the total

cell and differential cell counts using standard hematological techniques.
Drug Treatment

The animals received drug or a vehicle, p.o., administered 2 hours prior to antigen
30 challenge. The compound of example 1 caused a significant decrease in the number
and percent of inflammatory cells present in the lavage fluid relative to vehicle

treated control animals.
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wherein X is a group of the formula X-1

s

el

Mo X-1
wherein:

R is halogen, nitro, lower alkyl sulfonyl, cyano, lower alkyl, lower alkoxy, lower
alkoxycarbonyl, carboxy, lower alkyl aminosulfonyl, perfluorolower alkyl, lower
alkylthio, hydroxy lower alkyl, alkoxy lower alkyl, alkylthio lower alkyl, alkylsulfinyl

10 lower alkyl, alkylsufonyl lower alkyl, lower alkylsulfinyl, lower alkanoyl, aroyl, aryl,
aryloxy;

R ¢ 1s hydrogen, halogen, nitro, cyano, lower alkyl, OH, perfluorolower alkyl, or

lower alkylthio;

or X is a group of the formulaX-2

RIS

H
Het NN

15 R16 [Raolp 0 X-2

wherein Het is a 5- or 6-membered heteroaromatic ring containing 1,2 or 3

heteroatoms selected from N, O, and S,

or
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Rig isaryl, heteroaryl,

R19 is substituted or unsubstituted lower alkyl, aryl, heteroaryl, arylalkyl,

10 heteroaryl alkyl, and

R20 is substituted or unsubstituted lower alkanoyl or aroyl;

Y is a group of formula Y-1

B2z
] x
Ré,/ Ra23 V.1
wherein:
15 R22 and Rp3 are independently hydrogen, lower alkyl, lower alkoxy, lower

-cycloalkyl, aryl, arylalkyl, nitro, cyano, lower alkylthio, lower alkylsulfinyl, lower

alkyl sulfonyl, lower alkanoyl, halogen, or perfluorolower alkyl and at least one of
R22 and R23 is other than hydrogen, and

R24 is hydrogen, lower alkyl, lower alkoxy, aryl, nitro, cyano, lower alkyl sulfonyl,

20 or halogen;

orY is a group Y-2 which is a five or six membered heteroaromatic ring bonded via
a carbon atom to the amide carbonyl wherein said ring contains one, two or three

heteroatoms selected from the group consisting of N, O and S and one or two
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R25 is lower alkyl, unsubstituted or fluorine substituted lower alkenyl, or a group
of formula Res—(CH2)e— |

R26 is aryl, heteroaryl, azido, cyano, hydroxy, lower alkoxy, lower alkoxycarbonyl,

10 lower alkanoyl, lower alkylthio , lower alkyl sulfonyl, lower alkyl sulfinyl, perfluoro
lower alkanoyl, nitro, or Rag is a group of formula -NR3gRa9; Ry is H or lower

alkyl;

R29 is hydrogen, lower alkyl, lower alkoxycarbonyl, lower alkanoyl, aroyl,
perfluoro lower alkanoylamino, lower alkyl sulfonyl, lower alkylaminocarbonyl,

15 arylaminocarbonyl,

or R2g and R29 taken together form 2 4,5 or 6-membered saturated carbocyclic

ring optionally containing one hetero atom selected from O, S, and N; the carbon

atoms in the ring being unsubstituted or substituted by lower alkyl or halogen;
Qis -(CH2)f O-, -(CH2)f S-, -(CH2)f N(R27)-, -(CH2)f- or a bond;

20 R27 is H, lower alkyl, aryl, lower alkanoyl, aroyl or lower alkoxycarbonyl;

e is an integer from 0 to 4; fis an integer from 1 to 3; and the dotted bond can be

optionally hydrogenated ;

or ¥Y-3 is

Ha CFe N
& CH3 3\1"“"6 .
CH3 or >
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and R;s and Rys are as in claim 1.
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lower alkyl, alkylsufonyl lower alkyl, lower alkylsulfinyl, lower alkanoyl or aroyl

and Rje is hydrogen, halogen, nitro, cyano, lower alkyl, perfluorolower alkyl, or

5 lower alkylthio.

4. A compound of claim 3 wherein R15 and R16 are independently chloro or

fluoro.

5. A compound of claim 3 wherein X is selected from the group of

|
~N ' Ha Ha NO
H ~N ~N N &N_
H H H N
CFs C ) C ‘ NO2
Fa

N
H

)

10 and F.
6. A compound of claim 1 wherein X is a group of the formula X-2

RIS

Het AN

Ris  [Ryl, © X-2

wherein p, Rys, Ry, and Ry are as in claim 1.

7. A compound of claim 6 wherein Het is a 5- or 6-membered monocyclic
15 heteroaromatic ring containing 1, 2 or 3 nitrogens, or a nitrogen and a sulfur, or a

nitrogen and an oxygen.

8. A compound of claim 6 wherein Het is a bicyclic heteroaromatic ring

containing from 1 to 3 nitrogens.
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lower alkyl, lower alkoxy, perfluorolower alkyl, lower alkylthio, lower alkanoyl, or

aryl.
10. A compound of claim 9 wherein R;s is unsubstituted phenyl.

5 11. A compound of claim 6 wherein R, is hydrogen, halogen, nitro, cyano,

lower alkyl, perfluoro lower alkyl; and Ry is hydrogen or lower alkyl.

12. A compound of claim 6 wherein Het is a 6 membered monocyclic
heteroaromatic ring containing 1 or 2 nitrogens or a 10 membered bicyclic
heteroaromatic ring containing one nitrogen, R;s and R4 are independently

10 hydrogen, lower alkyl, or perfluoroalkyl, and Ryq is absent.

13. A compound of claim 6 wherein X-2 is selected from the group of

H3 HS F3 F3
N “N— N N— N ON— X ON—
L IR L K [T R 1 N
CH3 ,CH3 CF3 , N ,and N .

14. A compound of claim 1 wherein X is

Pd
RZO RIB X_3

15 and Rys, Ryg, and Ray are as in claim 1.

15. A compound of claim 14 wherein R  is phenyl.

16. A compound of claim 14 wherein R j is lower alkyl which is

unsubstituted or substituted by pyridyl or phenyl.

17. A compound of claim 14 wherein R, is substituted or unsubsituted lower

20 alkanoyl.

18. A compound of claim 14 wherein Rz is phenyl, Rys is lower alkyl which is
unsubstituted or substituted by pyridyl or phenyl and Ray is lower alkanoyl.

19. A compound of claim 14 wherein Rg is phenyl which is unsubstituted or

substituted by halogen or lower alkoxy; Ryy is phenyl lower alkyl which is
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22

//
Ra24 Rza Y-1

and Ras, Ras, and Ry, are as in claim 1.

22. A compound of claim 21 wherein Rz, and Ra; are lower alkyl,
5 triffuoromethyl, or halogen and R, is hydrogen, lower alkyl, lower alkoxy, or
halogen.

23. A compound of claim 22 wherein Y-1 is selected from the group of

Hs l Br
CoHs CHa ©\/Br, C(F , ©fCF3, CHa
H3 Ha F
Hg
é@ . @;w @j ot
CHa 1y Hy CHy  HgC CHs CFa_CHZO c
| F

10 B Cl Cl F,and ml.

24. A compound of claim 1 wherein Y is Y2.

25. A compound of claim 24 wherein Y is a six membered monocyclic
heteroaromatic ring bonded via a carbon atom to the amide carbonyl wherein said ring
contains one, two or three heteroatoms selected from the group consisting of N, O and S
and one or two atoms of said ring are independently substituted by lower‘alkyl,
cycloalkyl, halogen, cyano, perfluoroalkyl, or aryl and at least one of said substituted

atom is adjacent to the carbon atom bonded to the amide carbonyl.
26. A compound of claim 25 wherein the heteroatom is N.

27. A compound of claim 26 wherein Y-2 is selected from the group of
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28. A compound of claim 1 wherein Y is a group of formula Y-3

PCT/EP00/01168

Y-3

and Ras and Q are asin claim 1; e is an integer from 0 to 4; fis an
5 integer from 1 to 3; and the dotted bond can be optionally
hydrogenated.

29. A compound of claim 28 wherein Y-3 is a four to six membered ring, Ras
is Ras-(CHaz)e-; e is 0-4 and Ry is azido, cyano, hydroxy, lower alkoxy, lower
alkoxycarbonyl, lower alkanoyl. lower alkyl sulfonyl, lower alkyl sulfinyl, perfluoro

10 lower alkanoyl, nitro, lower alkylthio, phenyl or phenyl substituted by alkoxy or
halogen or Ras is NHRa9 where Rag is lower alkanoyl or lower alkylamino carbonyl;

Q is (CH»x)fand fis an integer from 1 to 3; and the dotted bond is hydrogenated.

30. A compound of claim 28 wherein Y 1s selected from the group of the
formula:
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5 31. A compound according to claim 1, selected from the group of

4-[{(2,6-dichloro-phenyl)carbonyl]amino]-N-{(2-chloro-6-methylphenyl)-
carbonyl]-L-phenylalaninol,

4-{ [(2,6-dichloro-phenyl)carbonyl]amino]-N-[(2-bromoph‘enyl)carbony1]-
L-phenylalanine alcohol,

10 4-[[(2-methyl-5-nitrophenyl)carbonyl}amino}-N-{[1-((4-methvlsulfonyl)-

butyl)cyclopentyl]carbonyl]-L-phenylalanine alcohol,

4-([(2,6-dimethylphenyl)carbonyl)amino]-N-[{1-((4-methylsulfonyl)butyl)
cyclopentyl]carbonyl]-L-phenylalanine alcohol,

4-[[(2-trifluoro-methylphenyl) carbonyl}amino]-N-[{1-((4-methylsulfonyl)-
15 butyl)cyclopentyl}carbonyl}-L-phenylalanine alcohol,
4-[{(2-methyl-5-nitrophenyl)carbonyljamino}-N-[{1-((4-methylthio)butyl)-
cyclopentyl]|carbonyl]-L-phenylalanine alcohol,
4-[[(2,6-dichlorophenyl)carbonyl]amino]-N-[{1-((3-methylsulfonyl)-
propyl)cyclopentyl}carbonyl]-L-phenylalanine alcohol,
20 4-{{(2,6-dichlorophenyl) carbonyl]amino}-N-[[1-(2-methoxyethyl)-
cyclopentyl]carbonyl]-L-phenylalanine alcohol,
4-[[(2,6-dichlorophenyl)carbonyljamino]-N-[[1-[(4-methylsulfonyl)-
butyl]cyclopentyl]-L-phenylalanine alcohol,
4-[[(2,6-dichloro-phenyl)carbonyl]amino]-N-[(2-bromophenyl)carbonyl]-
25 L-phenylalanine alcohol, or
4-[[(2,6-dimethylphenyl)carbonyl]amino}-N-[(2-bromophenyl)carbonyl}-
L-phenylalanine alcohol.
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wherein X and Y are as defined in claim |,

characterized in that a compound of formula 2

wherein X and Y are as defined above and Z is lower alkyl,

is treated with a reducing agent capable of selectively reducing a carboxylic ester.

33. A compound according to any one of claims 1-31, for use as a
medicament, especially in the treatment or prophylaxis of rheumatoid arthritis,

10 multiple sclerosis, inflammatory bowel disease, and asthma.

34. A pharmaceutical preparation, especially a pharmaceutical preparation
for the treatment or prophylaxis of rheumatoid arthritis, multiple sclerosis,
inflammatory bowel disease, and asthma containing a compound according to any
one of claims 1-31 or a pharmaceutically acceptable salt or ester thereof together

15 with a compatible pharmaceutical carrier material.

35. A process for the production of a pharmaceutical preparation, especially a
pharmaceutical preparation for the treatment or prophylaxis of rheumatoid
arthritis, multiple sclerosis, inflammatory bowel disease, and asthma, which
process comprises bringing one or more compounds according to any one of

20 claims 1 to 31 or a pharmaceutically acceptable salt or ester thereof and, if desired,
one or more other therapeutically valuable substances into a galenical

administration form together with a compatible pharmaceutical carrier.
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medicament containing as an active substance such aforementioned compound for
the treatment or prophylaxis of illnesses, especially for the treatment or
prophylaxis of rheumatoid arthritis, multiple sclerosis, inflammatory bowel

disease, and asthma.

37. The new compounds, medicaments, processes and uses substantially as
hereinbefore described.



