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PHENYLALANI NOL DERI VATI VES Vascul ar cell adhesion nolecule-1 (VCAMI1), a
menber of wdeo/ss98tinogl obul i n (I g) supergene famly) is exprESEERPO@MH168

activated) but not resting, omm ﬂl’lmﬂnﬂmumw integrin VLA-4 (oc4~i 1), which
is expressed on many cell types irculating | ynmphocytes,

eosi nophi |l s) basophils, and nonocyt«gseout not neutrophils) is the

princi pal receptor for VCAM1. Antibodies to VCAh~I-1 or VLA-4 can bl ock

t he adhesi on of these nononucl ear | eukocytes, as well as nelanonma cells, to
activated endotheliumin vitr BHENYLAIANINOL DERIVAGIVES ot ei n have been
effective at inhibiting | eukocyte infiltration and preventing tissue damage

in several aninal VHR@%Jr%el@BdHé@?o'né}HBI@édeﬁ VAN -] é{%f&n{m%?h&nal anti bodi es

have been shown to g E ?ratlon I n adjuvant -1 nduced arthritis,
prevent eosi nH’BWi“F‘O&]@ iy (g P‘éﬂfr&eﬁ‘d HRBN ChBPEFHEEd 97 25tHA 0 DRpRRY TEstBE,
ast hma) and rexddmhelpmaﬂ"yslrsegdeme (ku461hnﬁndytsexmsketl3omiphm}ytedi types
infiltration in, e er| nt al 0|rmune en Ant i - VCAM 1
nmonoc! orral anﬂcb’ocgg ngk}é@ﬁ’ g%?kmeclbﬂl ﬁF’g’ p&ﬁlé zé’gf PV%‘FWT‘ Wé“lﬂ‘t
cardi ac all ognairra:hﬂ@asdmtpmiqnphl eecepmvéoxdé@nhfsﬂr aneitotieato YGAMVloA- 4 mAbs
can prevent i n S and

Q’i 4221 Stflgagthglaﬁggsg of tﬂe&q?%ﬁmﬁl etagleapgéajtf i \98

significantly a t enua F'nonodel  of
colitis. Thusmebowpuusls tmamtqdrﬁndbthehurtmenwrttoer/’ambctdmesbetewlaetrprotem

oc. , - contai ni H&regch}T; @Ffé‘cgf’vle @t'.smhﬁﬂﬁﬁglﬁﬁké@yé 1ﬁﬁltmgn\é%l\6r%v§1rtﬁlg4§% as

t herapeutic agents or the treat [ anmati on ‘caused by chronl c
i nfl ammit ory dimegesiaserdangaalmedeheg dn@aramaﬁpnt patic Ragyt mopeslprd scl erosi s

(MB),  pul nonagytib gHidsHANEbéAbho®ndo bIRE ) omig mlohnﬁlaa{am@maula@w\el di sease
(I'BD). In one ect the reseg1 |nvet|onl§£ es al cohol s of } «?
formula: 25 XU\ RIYRRMOPEH Aeoprpgatons BP ?%S?r&fﬁmla models o

00/ 48988 -2 Hasthithsand erﬂJce\/phedilmmandqﬁﬂifﬂﬁﬂﬂﬁﬁﬁd;&ﬁ&dqygdp}ﬁ)chﬂhm@erﬁblomirt ro,
| over al kyl %upegﬂyeg’tal%X@ngmdn%%ﬁciﬂ%lahﬂ?1 nt1 A rpuor O{)nal

al koxycar bony perf ower al kyl,
| ower 515l kyl mtnhpdxersy@mbeep showarto aralgng tbalsm»wal nowecpf catdigd allagradisl t hi o

| ower al kyl, RL&% stubel Have]deln%’i'ﬁfrat%ﬁKB{At)anﬁl-‘k]YA-sl%RBYl:arl pewsnﬁhmns ah@Ver
al kyl sul fi nyI ) ovver al kapoy aro I hydr ogen)

hal ogen) ni t r BiRbeigaigion- emﬁ iabrlj¢ yllmn%%sm?wm%&serlatapqu}ﬂmmpom Hwer
al kyl t hi o; t otHerco¥fohSop tgh@ip midel dfeofigs.nul a X-2 R15 H Het ~ N\ Ri's CR30~p
OX 2 rn,herein Het is a 5- or 6-nenbered heteroaromatic ring containing 1,

2 0T oeter ot cyCENRS FEPRPBATLATED b R B Bice Sitinmbs Higerisf-Srifinile
het er oaltons saitegrinsdsuich @sVOA -6 and MCAM: 1 RieSisefnbasRhérapeetiaagents X tineabove)
and 123g is hﬁ@ltﬁ&‘ﬂ?oﬁ%ﬂhﬂxﬁﬂtm%‘c'&b{iehb‘}ch?oxﬁ@xdﬂl&ﬁﬂ?t%r; 600 fehds or Xis a

group is of t
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:

[

*G00001* OH

X

25 Y "0 1

wherein X is a group of the formula X-1



RL N~N~ 20 RR Rl a X-3 WO 00/ 48988 PCT/ EPO0/ 01168 -3 wherein: Rig is
aryl, heteroaryl, R19 is substituted or unsubstituted |ower alkyl, aryl,
het er oar y| WOHPM8%BKkyl ) heteroaryl alkyl, and 5 R2p is substPETERY/WLES
unsubstituted | ower al kanoyl or aroyl; Y is a-@roup of fornula Y-1 wherein:
R22 R2a Y- | R2a R22 and R23 are independently hydrogen) |ower alkyl, |ower
al koay, |lower |0 cycloal kyl) aryl, ylalkyl, nitro) cyano, |ower

al kylthio, |ower alkylsulfinyl) |owe 2 | kyl sul fonyl, |ower al kanoyl,

hal ogen, or perfluorol o~~~er al kyl a t |dast one of R22 and R23 is other
t han hydrogen, and R24 is hydrogen) | kyl, lower al koxy, aryl, nitro,
cyano, lover alkyl sulfonyl) or hal ofen; or YX[P a group 5 -2 whichis a
five or six nmenbered heteroaromatic ring bonded via a carbon atomto the
am de carbonyl wherein said ring contains one, two or three heteroatons

sel ected from t hheggisup consisting of N, O and S and one or r<vo atons of
said ring are independently substituted by | ower al kyl, cycloal kyl,

hal ogen) cyano, Ryeishhalogemaliey) lower alkylgulfamd, axbnd,éasdr ating lofversakaky, lower

substituted atom, s 20 adjacent to th ar hon om bonded .to t he agm de
carbonyl ; or Y @ ’OQY%BO"E)-L3:“§%X¥HOW§T ajké-‘“7"ﬁ%ﬁ‘gft@PgdP?rﬁHar%?“’fW@‘f‘flgPWﬁrl a: 25
Y- 3 wherein: WiRy(ARI4 8HEB xy b WRCTIKEPORO R ILEST WRYI, hikyltloiweswed diwl, alkylsulfinyl
unsubstituted or flugrine substituted, | ral,kemy r.a group of forpula
o e Roe TaverAl MBSl IV B SN e Sl B i F @ JRPR, vl

| o~ ~er al koxycaranyl, | ower al kanoyl, |ower alkylthio , |ower alKkyl
sul fonyl, lower alkyl sulfinyl, perfluoro | ower al kanoyl) nitro) or R~ is

a group of fornmw;gis NRREERIhalBah, nftrd] cpind, AR alldykYOH, 200 b1y LGB B
| ower al kyl) | ower al ko:; cycarbanyl) |ower al kanoyl) aroyl, perfluoro | ower
al kanoyl am no, W&Wﬁﬂ“ﬁhhyﬁ sul fonyl) lawer al kyl am nocar bonyl)
aryl am nocarbonyl) or R2b and R29 taken together forma 4, 5 or 6-nenbered
sat ur at edgar boey Xl ik & gfdupdofalé foefailld ¥-2cont ai ni ng one hetero atom sel ect ed
fromQO S, and N, the carbon atons in the ring being unsubstituted or
substituted by | ower al kyl or haﬁggen; Qis -~CH)f O~ -~CH2)f S-~ -(CH2)f
N~R27)-> -~CH2)f- or a bond;
H
Het NN

Rie  [Raly O X2

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

heteroatoms selected from N,O, 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,sand R/ are as in X-1 above, and

Rsy 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



R27 is H) lower alkyl, aryl, |lower alkanoyl, aroyl or |ower al koaycarbonyl;
ls ais"an integer from0O to 4; f is an integer froml to 3; and the dotted
bond can b¥WOdBHEMAal | y hydrogenat ed. These conpounds are usBETEPHEIIA6HR
inflammatory agents in treating inflanmmatory dikeases These al cohol s of
Formula 1 are nore effective inhibitors of the VCAM VLA-4 interaction and
anti-inflannator%hgggpts in vivo than the 20 correspondi ng acids and esters
farmwhich they aré derived. They are nore bioavail abl e than these
correspondi ng acids and ,gsters from which are derived. It has been found
that the conpoun%éSOPaﬂﬂi Y'A¥&hti on are nore readily orally adsorbed than
the acids or esters fromwhich they are derived. The al cohol conpounds of
formula | are deRjyed shissvinutedher ansutsspoationgr 2&ylacivil haredoast, erdalbfl, X HN ~-Z
Y' O~ 2 WO 001 48988 PCT/ﬁiOO/O 168 -5 wherein X and Y are as above and Z
is lower alkyl or hyRft&gan! 25Keaf eparation of conpounds of formula 2 are
described in WD 99/10313 and WD 99/10312. The conpounds of fornmula 2 where
Y is Y-1 aid Y- 2Rzp eisdilstitgeddr bnsuerigoedogepalisnay bt amglit hei r net hod of
preparation. The conpounds 5 where Y in fornmula 2 is Y-3 and their nethod
of preparation ag%,dhggb%§ﬁgnhd ¥Q 99/10313. These al cohols of fornula 1
and esters of formil& are useful in treating inflanmation di seases
i nvol ving inflammuation caused by the bﬁﬂding of VLA-4 to VCAM 1 bi ndi ng
such as rheumatoid arthritis, nmultiple|lSclerosis, pulnmonary arthritis)
asthma and i nflammatory bowel di seasgsSfhe al cohols of fornmula 1 are 10
none readily absorbed and nore bioavl' | e than the correspondi ng
carboxylic acids. As used in this spggifiéhaiq?) the term"l ower al kyl",
al one or in conbination) neans a stralght--cha'ﬁ or branched-chai n al kyl
group containing a nmaxi mum of six carbon atomnms) such as nethyl, ethyl)
n-propyl, isoprogléreinn-butyl, sec.butyl, 15 isobutyl) tert.butyl, n-pentyl,
n- hexyl and the |ike. Lower al kyl groups may be subsituted by one or nore
groups sel ect ed RpydanpeRgedrt indepeadantlytlyaadgden| Ibwei 41k, lodey hlIREYY, 1awet! |
hydr oxy, hal ogen, cyano, |ower_al koxy) | ower al kanoyl, |ower alkylthio,
| ower al kylP suIﬂWﬁVP&Y%éM@ﬁxﬁﬂkﬂb“%ULFHW@bP“§ﬁ6m¥ﬁ%@tkWﬁféHYQWmﬁBLkE%ﬁanes
of SUbSEiht Iut ed I;Qm&gmr{w,llo‘géxammoiynﬁhlug@u,2>rI@};!mu?xémlbaémkyl add X Rasttafle.of 20
cyanonet hyl, an - I ~cycloal kyl" means an
unsubsti tuted o?Réﬁ%gigﬁﬁ%gg%%fm%gﬁ§%§é%%?%% carbacyclic ring.
Substitutents useful in accordance ~ith the present invention are hydroxy,
hal ogen, cyano) Rawishyduogeneyowsraler, lavraatbgy, atybwitro.gly kg, Yowgrayky) splianyh
al kyl t hi o, Iomerogﬂgg@e sulfinyl) lower alkyl sulfonyl, aryl, heteroaryl and
25 substituted am noe the term "l ower al koxy" nmeans a straight-chain or
branched-chai n al koxy group contai ni ng a nmaxi mum of six carbon atons, such
as met hoxyls et ha¥yY ’br‘t‘rﬂ‘”@‘ﬁbggﬁw €8 pY DRGKY) S OB TILEREH hefasprromptisringhinnded ¥ia
I3i kg_. Tlhe terrr] ;d Q\MBén @tbK}!ﬂo&hE@ﬁqidEF@?ﬁorﬁyl wﬁ@fn alikyihg 9604 s aRIRD drhhfk‘égh a
o divalent sulfur atom for anpl.e, a nmethyl. mercapto or a, i sopropy
nmercapt o group. hleﬁ‘érofté)glfh“‘Elﬁ?t)?&}(mﬁggﬁ?%u%%%“l}g OEﬁc& jnd %‘?Wﬁ <§r té;lvl%oup,
such as phenyl ortomaphiaid Fihgatd ioHependembpubhbsiitudddsl lowvesalkglt etcldaddl,by

conventional su ifue 3 8 6. Pr. red
subsituents ar eq?%%k{’ Q{aﬁﬁ)ﬁl p}é&hgoq\/\ééﬁzll’ gﬁ%yﬁré‘ﬁg%%a%&%o%%dgﬁru%{ﬁ)ﬁteﬁya&?%%,
hydr oxyal 6xy, hadizgento theeborpioph banded toshermadelcpttamiylii nyl , | ower

al kyl sul fonyl, cyano, vitro, perfluoroal kyl, al kanoyl, aroyl, aryl alkynyl,
llower al kynyl ang ¥ Quesul leameivh &M 119.m&XBERE 8o OF t1R1 ¥t m@ROUPS that may be
used in accordance with this invention are p-tolyl, p-nethoxyphenyl)

p- chl or ophenyl, nmet hyl t hi ophenyl) 2-net hyg-5-nitrophenyl,

2, 6-di chl oropheny1) 1-naphthyl and the |iké?® The term"arylalkyl" neans a

| ower al kyl group as hereinbefore defin whi ch one or nore hydrogen
atons is/are replaced by an aryl or het\@roanyl group to as herein defined.
Any conventional arylalkyl may be used in—accorddnce ~ith this invention)
such as benzyl and the |ike. The term "heteroaryl"™ nmeans an unsubstituted
or substituted 5 8%m6nenbered nonocyclic hetereoaromatic ring or a 9- or
10- menber ed bicyclic¢ hetereoaromatic ring containing |, 2) 3 or 4

het ereoat ons whi ch are i ndependently 15 N, S or O Exanples of hetereoaryl
rings are pyridine, benzimdazole, indole, imdazole) thiophene,

i soqui noline, quinzoline and the |Iike. Substitutents as defined above for
"aryl" are included in the definition of heteroaryl. The term "l ower

al koxycarbonyl " neans a | ower al koxy group bonded via a carbonyl group.
Exanpl es of al koxycarbonyl groups are ethoxycarbonyl and the 20 like. The
term "l ower al kyl carbonyl oxy" neans | ower al kyl carbonyl oxy groups bonded
via an oxygen atom for exanple an acetoxy group. The term "l ower al kanoyl"




30 cyanobenzoyl, 2-naphthyl and the like. In a particular enbodi nent of
conpounds of formula 1 substitutents in Y-1 are preferred wherein R and R-,
are | ower WODPH3988r f| uoronet hyl, or hal ogen and WO 00| 48RGB/EP00/01168
~PCT/ EPOO/ 01168 R=.~ i s hydrogen, |ower alkyl,-4-ower al koxy) or hal ogen,
particularly wherein R ~ and R~; are preferably |ower alkyl or hal ogen and

R24 f bl k I
or hatogen, v-1 12> BeRd WW@“*@%? Bpnd ppupd PR i Ry )
~/ (\ 1 \ ~Br offorthuk PeTH3 | HgBHs\\HBCI~HB~/H3/CHB/
CJ-lSI-BCCJ—lsCJ—BCJ—lICJ—lo(~C|BI~I3CCI Wen |' is a group Y-2) the

"Het" is preferahhyls@r)@, H@é’f’é@fﬁ%mn%ﬁﬁm)@r@@t RAMRALIRGRY, i16wéd d]Eoy@@zl‘rb@h)F]' ng
1, 2 or 3 heteroatons) particul ar:xg'lpm ~her'ein 'the heteroatomis N. nore

particul arly Y- 2lowsr achglF@wemlk ionlaoygs alkyHadforyl, v allyy! sienylyperBuero
group Y-3) sQ is Rrefelkamdy, m(rg'gr) f o, -(C2) f S) -(CH)f N(R27)or
-(CH2)f-, nore preferably-( 2)f ; nore particul ar Y-3|s a four to six

rorber oI na, e gl ekl 1oy o0 i B S 1

0-4, preferably i's azi oXy, | ower
al koxycar bonyl) ]omeoenlkall k)an@yll\))drdav‘ﬁfnyalld@yér aﬂuhbﬁnzydoyl baﬂuero Wwey |
sul finyl) perflua | thi o, phenyl or

phenyl substltute!iarbciy?a""fgOalOl(\rerZﬂx?ill)‘c’llJ eylol}w'erviﬁ Car})o&os cyano) hydroxy)

| ower al koxy) | oswrhmihkexyewtbonyl) | ovver aI kanoyl ) I ower al kyl sul fonyl)
| ower al kyl sulfinyl) perfluoro | ower al kanoyl, WO 00/ 48988 _g_

PCT/ EPOO/ 0yb168 nét Ry arldORES taRékidgtdhiePforOIa Rs@rlssm%nédwa@fr@:e&mbot litower
al kanoyl ) preferably acetyl, or |ower alkylamno car boné ?-‘ f and
f is an integer FRHAPUORAIYSONQEHUNE Are bieroadoBsplactes fmiy oé I&or e fspan

particularly Y- 3atofsan thewengtbeisd xnﬁm@m@te@%rqurp}dtnaﬂelﬂwldswagan%ﬁ‘ft helof@r, mul a
25 with Q being -(CH-)f an f bei ng 2 and 3; R-Sbeing R 6 - )e-; a being

a integer of 0 tg;d gp{(ﬁf@ @@qz%sto CH S(lf%ﬁ 19 et o kyl . hydroxy,

| oner al koxy, | over t’hin, Iovve onyI and the dotted bond

i s hydrogenat ed, rmst art| IarI Y-3 | CIC~CHCHI-|3 CH3 ~H 3
H 7 %/ - Hg ~ o0 ClRyisih owq.q a&:yl, zu;)lylower alI\anoyl aroyl or lower all\oxycarbony?

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.

These compounds are useful as anti inflammatory agents in treating
inflammatory diseases These alcohols of Formula 1 are more effective inhibitors of
the VCAM-VLA-4 interaction and anti-inflammatory agents iz vivo than the

20 corresponding acids and esters form which they are derived. They are more
bioavailable than these corresponding acids and esters from which are derived. It
has been found that the compounds of this invention are more readily orally

adsorbed than the acids or esters from which they are derived.

The alcohol compounds of formula I are derived from the corresponding

25 acid and esters of



oOCB ~/ ~~ [\ ~H [\ OGﬂ(ﬁgGﬂ~hB"~4-~OFE~FQG—H~&
~Q NG~ N~ ~'~'" H/ \ WO 00/ 48988 PCT/ EPO0O/ 01168 -9 cH-0~ 0 . 0 yl ~hen
X is X-1) WROP0j48988r ef er abl y hal ogen, nitro) |ower alkyl suIPGﬁﬁWOW@Vé%o)

| oner al kyl) | ower al koxy, perfluorol ower alkyld-1ower alkylthio,

al kyl sul finyl | ower al kyl, alkylsufonyl |ower alkyl) |ower alkylsulfinyl,

| oner al kanoyl or ar Y i yano, | ower

al kyl, perfIuoroIoV\rewrglé{%';{'lellisrb?:”Eﬂ-Q r%ﬁgﬁggggﬁ?%ﬁyg\% ﬂl&y%ﬁﬁ?$ee group R 5
IS preferably | ower al kyl, nitro, hal ogen especrally chloro or fluoro))
perfl uoronmethyl) or ERereParatioroEcorapermtlsd&rmuladare dgskiibed ini W99/ Hildgen
(especial l'y chl o wro éé/m@zncz) TheeshpSHRBE Sl OhvHeYaN Qs Y h0unfdar biagul ar | y)

R 5 and R 6 are chloro f| uoro. Tees eci.al | referred
groups X-1 are 04‘5‘3 I9é‘ 0?1%\?1“’ IIII?FIY prethe \PrFIPi“éii%“ ¥ he gorppqunds|
NO2 ., , NB82 F3 +rhereM 1h frbrmlﬂa\Mi Widand tReirigiethsd pf wleparatiby age disclé¥ed in WO

i trogens. o a MAPIHerSRaaRTE bt Grmtis! 4 SRR LA BRI 2R R R s
Het is a bicycl iiofletretioardyrases envoligg inflanmpnafoar abbed mothe dimding pOWLA-4to 3
ni trogens as thev@ﬁfsﬁ%%cﬂ cm%rrﬁeﬁét? ﬁr%r:tﬁ}%uﬂ%pl?@ﬁ&% bﬂMmonrfxeo

| oner al kyl sul fony cyano 1*uoro
al kyl, lower al k‘yrhrmsoaﬁtlmaend mﬂ@@myqory mw@hdwew(eés’,lﬁml%qmoiﬁ affenpge L ara ed

phenyl ); Ry( is &ﬁeﬁ@ﬂlﬁrﬁ%%e@){ga /RO AR RGRMNaM tHe! Bt reSYdting LL ll@l kyl')
perfluoro lower alkyl; and R-~, when present) is preferably hydrog

| oner al kyl . Therdl pecially preferred groups X-2 are of the formula: MIO
00/ 48988 - 10 H3 NI \ ~H~ / CH3 PCT/EPOO/01168 H3 Fa F3/ H~ ~H ~~ ~ "H
CH3 CF3, Nand N %\ﬂsehilmtmhq;egirfmup)&(ﬂ& tetrg "losvep ikl By Abhy opiheatbindRb, i S
preferably | o~er_al ut e r substituted ridyl or
phenyl. R2p is pré?%%é@?@ﬂfoggr gﬁo “H“gkﬁd¥?ﬁ%F°%hHBﬁ%ﬁ§ﬁ%B%Hm -3
R8is phenyl wisixc¢arben ammsrubstqhta.atle&ﬂh)dretbﬂb@w¢wledomypﬂahtbgleyi ssr.bhyher

al ko~y~ R.9 is | cekGiftft LIMIhER1 hivd HRSHKRS LbiEE S8 ted by
| ower aI k?xy) pyr| eotwedr%{,aﬁlﬁ%y %@W&I’ HF Hkl th g‘[%g%%?% srtj}ﬁétle?ut ed
or unsubstitut ediUP@Wé? hrRaﬁeymorer%r@uesiréf@reérlnéeasnér@rw@amgcr/el@ plkylxoitroar e of

the formula: 10 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

25 substituted amino.

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



~NHsSG'NHO-~\ " NCH3~ HsC- ~H3 H3C-N O ~\ HOC, CHs H H 3<~Ha ~N

NHSC~-N 10 ~\ HOZC I \ OCH3 CH3 | \ '". ' N3BC-N~Q( ~\ HCH3 "\ " NC H3~ "'
~O~ ~\ WO94891848988 1' CT/ EPO0/ 01168 -11 CH3 ' NCH3® ' N GCDEPONDII68/H
3C-N 1O 1, or /~ Y is preferably the group Y-16whereby the invention

conprises a conmpound of the formula: X R22 HN OH 0 R23 R2a wherein X) R22)
::\)g\:/%ve?ngl Ezl4 g{ eh%%% ehpﬁergerkélgzstullﬁitlgern(?%e Youler aRT; 16808 ditoxy 88 RarB el R Rk,
Y hydroxy, }?yéjroxyalkoxy, halogen, lower alkylthio, lower alkylsulfinyl, lower
alkylsulfonyl, cyano, nitro, perfluoroalkyl, alkanoyl, aroyl, aryl alkynyl, lower
alkynyl and lower alkanoylamino. Examples of aryl groups that may be used in
5 accordance with this invention are p-tolyl, p-methoxyphenyl, p-chlorophenyl, m-
methylthiophenyl, 2-methyl-5-nitrophenyl, 2,6-dichlorophenyl, 1-naphthyl and
the like.

The term "arylalkyl” means a lower alkyl group as hereinbefore defined in
which one or more hydrogen atoms is/are replaced by an aryl or heteroaryl group
10 as herein defined. 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 bicyclic
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 Ra» and Ras are lower alkyl, trifluoromethyl, or halogen and



is preferably hydrogen. The nore preferred group Xis X-1. Wien X is X-1)
R15 is hal ogen, nitro, lower alkyl sulfonyl, cyano) |ower al k}; to | ower
al ko, ry, p®Fe0a8P8% ower al kyl) |ower al kylthio, alkylsulfiny€ (ERRR/P1148 kyl,
al kyl suf onyl | ower al kyl) | ower aIkyIsquinyI,'Vomer al kanoyl or aroyl and
R16 is hydrogen, hal ogen, nitro) cyano) |ower alkyl) perfluorol ower alkyl,
or lower alkylthig, jsMyato ﬁ%%hﬁ l'l%w'fehﬂl\é HFBMB Rbaft

0o/ as9ss -12 / C W g@{y Ely Is_{" W O%%’f’e! Q%I POO/OllGBa%e
conpounds of theHn'ﬂ‘f’érli’t’i’félﬁl alr?“@if‘g‘b’ A ”%‘?géf‘e%ﬂds lsgr%fﬁré Hl}é'éf‘ég*’—éorrers)
all of which are enconpassed within the scope of the present invention. 5
The fol | owi ng enbodi nenbsg me%mdma'-p,awhdmmjiﬁrs |erdradkyrenhalogén, the ignefeedbids

of formula 1 or the present invention. In one enbodl ment X is a group
of the fornula \ HcM;R- O X-1 and R~5 ~ are gg_defined 3
particularly wherein R~; is |ower alkyl, halo perfl i et hyl )
or cyano, and R ydrogenf Nyer al kyI) ha E per fRydromet hyl)

or cyano; nore pa S IarIy S 2 8 R~5 and R are |ndependently chidro or
fluoro. Especi aIIy X- s se| ect ed®f? om t he group of i ~N\ | H3 H3 NO2 N |

/~HI\~HI ~HI\\N///|~H15CF3,C~C N02~,F3\HI/

and F . 1.2. a urther enb Jrent of a co und of Haorrmla a
group of the for [ 48988 PCT/ 0116

CHg

H3C CH3

L é(
&

5 When Y is a group Y-2, the "Het" is preferably a 6 membered monocyclic hetero-
aromatic ring containing 1, 2 or 3 heteroatoms, particularly wherein the hetero-

atom is N; more particularly Y-2 is

Ha Fa
X, L, Y
N CHy  HC” N CHg N

When Y is a group Y-3, Q is preferably -(CH2)f O-, -(CH2)f S-, -(CH2)f N(R37)-
10 or -(CH2)f-, more preferably -{(CH2)f-; more particular Y-3 is a four to six
membered ring, preferably a cycloalkyl ring, and Rjs is Rye-(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,



R~s ~Rso~P ~ X 2 p, and R15) R16) and R o are as defined above, especially
wherein Het is a 5- or 6nenebered nonocyclic heteroaromatic ring containing
1, 2 or 3 MAV6§#¥s) or a nitrogen and a sulfur) or a nitrofEREXRAUIIASE
oxygen) or Het is a bicyclic heteroaromatic ri+fy containing from1l to 3
nitrogens, nore particularly Het is a 6 menbered nonocyclic heteroaromatic

ring containing gy, kavemam RARN or 3G HNHRS \ﬂaeil@R{}‘?mWePQkphfﬂ&Jrkfembly

het er oaromati c I’I n Ht ai n| n)g one ni tQj'Wg f] | ower

perf | uoroal kyl , ’F@’ oyver AdrBErark Q 11(f¥2)f apd fren Flﬁ@ﬁ%éﬁom/l to 3ind
R30 is absent. tQ)d%fehilo&ed(banmvd%g%h@feﬂfrﬁbl'eypd’xltlhﬂ@rly Y ORI koY kixsul fonyl

cyano, |ower alk 0! quo | ower al kyl, |ower alkylthio,
| oner al kanoyl ) CIB?IE?/@%%‘F{% Tl tuted phenyl), especially R 5

is unsubstituted phenyl Wthin X-2 R 6 IS ef erabl y hydrogen, hal ogen)
nitro, cyano, lower alkyl) perfluoro | ower atkyl; and R30 is hydrogen or

| oner al kyl. 15 Especially X-2 is selecte the group of H3 H3 F3 F3 NI
\'~H+ N\ H I \VH ~~H/ CH3 ,CH3 CF3\, f'~, and N 1.3. In another
enbodi nent of a conpound of forrmula 1 X i — N Rye X-3 wherein R18, RYy)
and Rio ar€ as defined above, parti cuI arly wherein R18 is phenyl) 20 and
particularly wherein RI9 is |o kyI whj ch is unsubstituted or
substituted by p‘?ﬁi‘@/h’elb% E%ﬁ&‘ﬁ)d heingaind Sulabaing Risef eHa) erebaing a integer

subfstl tuéI e\c;l\h or USRSt ip teu‘&xasn | 2000€f; agd Rabeitlg loxE’@f:ﬂlk)QLHy@l?o@f RS ancfog%tl&tv@[ ed
referre erei over al i s unsubstitute
gr substit ut ed fgk)ﬂy}gﬁodﬁ}’i lobvrer %QWRP%&“%“&*’ foyted %ﬂ V%Oéfﬂazi §§35 14

PCT/ EPOO/ 01168 apdcandytly Ye¥iswherein R e is phenyl which is unsubstituted or
substituted by hal ogen or Iovver al koxy, R 9 is phenyl |ower alkyl which is

unsubstituted 8r; Sustitju Hgovie koxy) rdyl oo kyl[) o | ower
al kyl, and Ryo Cis tijt I Geut ad g allkanoyl ; spélé?‘a‘%
wherein X is |selgcted frio gcr"ng of | ~J H' NH 3QYN 10 3 N H3

Ol H30H3 I1f,,"0 NH3~N{O * OCH3 , [CH3~"'"" WB H3 VH3C~-NHCH3 /] C1l ~Ni

11H&COG_BI I\B~N

H D E CH,
CFg\'( N\/é
(0]

CHy
CHy
cHaov5 <:Hso\/5 Na
P’

Ha /O\/\/é

o

05?

!
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OIJHCH3 " NCH3~"'" ~O~-., " NWN~IO** 1.4. In a further enbodi nent of

a conpound of fornmula 1 WO 00l 48988 - 15 PCT/ EPO0/ 01168 R22 | R24 R2s
Y-1 wher ei WORV/48988  and R~.~ are as defined above, especi al PGTHAYHIE R~
and R~3 are |lower alkyl, trifluoronethyl, or hafegen and R-., is hydrogen,

| ower al kyl) to~er al koay, or hal ogen) part icularly wherein Y-1 is selected

fromthe grou —( —CHC2H-15 3 Br—FTCFS—CHS
HsHs\FHsc’T’a’/@é ®I~O%GED\(\L%8H%§# H%?SI%%~CF3
CH3C ~ I I F ~ == Fo~~ilJapd gl . h a furtHhey

Cl
enbodi nent of | a corrpound of for all Yis R3LT/ Het Y-2 ~R30~p|to
wherein p and| Het, R o apd R3i, are|as defined above, epgpecially Wwherein
Het is a 6 nefbered heteroaromatic ring) particararly whnerein tnhe
heteroatomis N, nore particularly wherein Y-2 is selected fromthe group
of Hs F3 Fa ~~CH H Ct\/‘(:l—lgg( 3 3, and 1.6. In yet another enbodi nent of a
conpound of fornul a When X iaXds Bmmlaqﬁe&@bfmmea, nit®, lower alkyl sulfonyl, cyano,

lower alkyl, lower alkoxy, perfluorolower alkyl, lower alkylthio, alkylsulfinyl lower
alkyl, alkylsufonyl lower alkyl, lower alkylsulfinyl, lower alkanoyl or aroyl and R1¢

5 is hydrogen, halogen, nitro, cyano, lower alkyl, perfluorolower alkyl, or lower
alkylthio.

Within X-1 the group Rys is preferably lower alkyl, nitro, halogen (especially
chloro or fluoro), perfluoromethyl, or cyano and Ry is hydrogen, lower alkyl,

nitro, halogen (especially chloro or fluoro), perfluoromethyl, or cyano.
10 Particularly, R;s and Ry are independently chloro or fluoro.

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

Within X-2 Het is preferably a 5- or 6-membered monocyclic heteroaromatic

Ha Hs

Irz

NO»

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, R15 is preferably, nitro, lower

alkyl sulfonyl, cyano, lower alkyl, lower alkoxy, perfluorolower alkyl, lower
alkylthio, lower alkanoyl, or aryl (especially unsubstituted phenyl); Ryg is

20 preferably hydrogen, halogen, nitro, cyano, lower alkyl, perfluoro lower alkyl; and
Rig, when present, is preferably hydrogen or lower alkyl.

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



WD 00/48988 -16 5 (0 15 | H3 CH3 ~~1/ H~ ~ ~ CF >, |,

PCT/ EPO0/ 01168 25 Y-3 wherein R~5 and Q are as defined above; ais an’

i nteger fMAPQ489884; f is an integer from1l to 3; and the RAWERDOOOIE can
be optionally hydrogenated, especially whereinldr-is selected fromthe group

of the formula: B CHHK3CH3BHCCB ~CHB ~HB3 ~ C\~H3 >, , ~, , CH3 _
\' /| ~/ \ HCF CH3 ~ o - CH3N0,F~> ~N~N
~ H NCHf1l0 , , ~S ; ~~ C ~N hiy'3 and

M oreover, it isN Qunds
defined at t he begislni 1y the roUchg%b aHroup X-1 and
Y is a group of fofmfids y-)CH , i S X-2Znan is a group of

formula Y-1, Y-2 or Y-3; or Xis X-3 and ~' is a group of fornmula Y-1) Y-2

or 1'-3) wherein X-} mflthgn\/erQFUL@@—%a{ P@f)ﬁ?&%@%k@@)’l RPgﬂs%r&éraNqu\é{ram\IY'

and Y-3 are as defined i e vi dua nts t|on
above. |viore parifkijiugs S“tnﬁégf’bf‘ﬂlﬁ éébﬁﬁ“‘%’éﬂ B}h‘?y thEf 3\““%” “er
preferred. In ong.g odiment Xis X1 and Y is Y-3, nore particularly

wherein one of R; anhd R 6 is halo) perfluoro lower alkyl) nitro, |ower
al kyl') and the other [ dro en, hal o)x}erfluoro | ower al kyl, nitro, |ower

alkyl and Y is a fivB a(f\"”é‘i“’)@ ERIPIYé FonlsIPENY hictol upRiebstighitadiPR 25
with Q being -(Ghbstfrurddythalegemer Rwanaikdxy; R Bﬂvlﬁ)\ﬁer'aﬂ@l‘lw}lﬁrh isa being a

t t f 0to 4
over al kyl o ni anogite R er iRk b ﬁ%%vetptysﬁﬂd%%faléﬁh‘gfd%areﬂfﬂed
with the particuhdRprefietitedd conpaladsited lower alkanoyl.
4-1[ (2-met hyl - 5-ni trophenyl )carbonyl ]am no] - N-[ (1- ((4-met hyl sul fonyl)

e

cycl opentyl]car bon - L phenyl aI ne al cohol

e
Hscrr\rﬁ\ - Hac\n,r\rﬁ\ 3C\rrN

10 ) )

H3 Ha
= N s /i
) I & I N—
14, N— \,

CH
3\/\|1/ HOZ "1

O e}
OCHs.

H3c\(3Ha
‘1, 'ty ’
’ N__ "I N

H SC\T(N H 3C\'(N c H3\/Y

O 0 0]



4-[[(2-trifluoromethyl phenyl)carbonyl]am no]-N-[[I-((4-nethylsulfonyl)
butyl ) cycl opentyl ] carbonyl ] -L-phenyl al ani ne al cohol) 4- [[ (

2- met hyl - 3v@oe¢/489Bhenyl ) carbonyl] amno]-N- [ [ 1-( (4-net hyPEHEROWDALI68 ) 20
cycl opentyl ] carbonyl ] -L-phenyl al ani ne al cohol }11-

4-[[ (2, 6-di chl orophenyl ) carbonyl ] am no] - N-[[ 1- ((3- net hyl sul f onyl )

propyl ) cycl openyl]c nyl ] - L- phenyl al ani n al cohol ,
4-([(2,6-dichIorophe(gﬁ)carbonyl]anino]-N—[[l-(2- oxyet hyl)
cycl opentyl ] carbon L- phenyl al g al cohol , or 4-1[(

2, 6-di chl or ophenyl bonylJam nad -DB[[ | -[(4-nmethyl spl fonyl)

butyl ] cycl opentyl ] -Lf ph&nyl al ani neTal cphol . 1 n anot'herllpreferred

conmbi nation X is H Xu, Nyg>00/48 8, / EPO0/ 011681 - X8R 6 is hydrogen,
| ower al kyl, vit&g cyano,' hal n, lowegt al kylth N e{ f | uor ol ower al kyl
and R 5 is |ower a?ﬁy Wi tro) al ogen, |owsr al Ryl sul fonyl,

per fl uorol oweral kyl o and /s a grgup of, e formul'a Y-d 5 RR2 R24 R23 Y-1
where R~~ i s hydrogen) ha n) trifluo kyl and R~~ is
hal ogen , trifluoroal kyl, " oK | ower al kyl—@nd R~.~ is h
group of the fornula 1'-3 10CR2s Y-3 which i% arfour to sM menbered
cycloalkyl ring, R5is R6-(CH)e-; ais 2-4 and R-6 is azido, cyano)
hydr oxy, | ower al koay; k ks : I
SUl Tonyl) Tover al Kyl U B ot MR ROH kL A
al kyl thio or R-50fjtge ‘where Ray is |ower al kanoyl or |ower alkylam no
carbonyl; 15 Qis (CH)f and f is an_integer from1l to 3; and the dotted
bond is hydrogenated; particularly X N3 group of the formula X-1 i X-1

R ~ is hydrogen) |ower alkyl, vitro) c hal ogen, | ower al kylthio,
perfluorol oweral kyl and R 5 is | ower al )Yvitro, cyano, hal ogen) |ower 20
al kyl sul fonyl, perfluoroloweral kyl; and Y i d Ro® Y-1 where IZ~, is

hydr ogen) hal ogen) or | ower al kyl and N's Hal ogen or |ower alkyl) and
H RS is halogen and R 6 is

hydrogen WD 00/ 48988 PCT/ EPO0O/ 0116
Raa

R~~ is hydrogen, particularly mherei% 

Ra3

5 wherein X, Ry7, Ry3 and Ry4 are as above.

In the group Y-1, R, and R,, are preferably lower alkyl or halogen and Ry,
1s preferably hydrogen.

The more preferred group X is X-1.

When X is X-1, R15 is halogen, nitro, lower alkyl sulfonyl, cyano, lower alkyl,

10 lower alkoxy, perfluorolower alkyl, lower alkylthio, alkylsulfinyl lower alkyl,
alkylsufonyl lower alkyl, lower alkylsulfinyl, lower alkanoyl or aroyl and R1¢ is

hydrogen, halogen, nitro, cyano, lower alkyl, perfluorolower alkyl, or lower
alkylthio.

Most preferred is the structure of the formula:



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

hal ogen, ethyl) or nmethyl. The conpounds and their netabolites of the"

i nventi on YVRHOMENBEt he bi ndi ng of VCAh~I-1 and fibronectin tBCVERSOPIHGS
circulating |ynphocyrtes, eosinophils) 5 basophi2l-s, and nonocyt es
("VLA-4-expressing cells"). The binding of VCAh1-1 and fibronectin to VLA-4
on such cells is known to be inplicated in~certain di sease states, such as
rheumatoid arthritis) nultiple sclerqgg Inflamatory bowel disease, and
particularly in the binding of eosinog N piyl monary endot hel i um whi ch
is the cause of the pul nmonary inflammati on] whi occurs in asthma. Thus, in
anot her aspect the conpounds of the pré&ker® inweAtNon woul d be useful for
the treatnment of rheumatoid arthritis, nultiple scleroaks, i nfl anmat ory
bowel disease and particularly asthma. On t hecbhasis heir capability to

inhibit the binding of VCAM1 and fibronectinlto ALA-4 on circul ating
| ynphocyt es) eosi nophil s> basophils, and 15 bcytes, the conpounds and

their netabolites of the invention can be use di canents for the
treatnment of disorders which are known to be assoCi®ated with such binding.
Exanpl es of such disorders are rheumatoid arthritis, nmultiple sclerosis,
asthma, and i nfl amrat dhy cbopwelindi sfehs mveidtien congxistindseebisbherd andent i on are
preferably used i e e . Qf  di es. Wi i, nvol v | nopary 20

i nfl ammati on, suéi S%Eeoéﬁs ! %}al@%é&paﬁgFr%cﬁ)%?%ﬁ?e\r%%lg}nm%% onY {gf\/ﬁ?l’ciﬁr;g%%ﬁ%/s in
asthma i s rel at ethveotiensi nophil infiltration into the lungs wherein the
eosi nophils bind to endot helium which has been activated by sone

asthma-triggering evefhe@hlicvHRS ERABE&im R AN LY sy bt eatsastiine
derivatives netabolically derived from 25 conpounds of the i1nvention also

inhibit the bi ndFHGPEFRHANAIIMAAJ NGNS EE 'RVEBURRI | Ul ar recept or

al pha4-beta7, also known as LPAM which is expressed on | ynphocytes,

eosi nophi | es and1T-: céh bse endbodienenhX ips privperftied formtilaal phad- bet a?
interaction with various ligands in inflamuatory conditions such as asthma
is not conpletely understood, conpounds of the invention which inhibit both
al pha4 30 betal and al pha4-beta? receptor binding are particularly
effective in animal nodels of asthna. hermore work w th nonocl onal

anti bodi es to al pha4-beta? indicate thgt mpgunds whi ch i nhi bit

al pha4- bet a? binding to MadCAM or VCARPA seful for the treatnent of

i nfl ammatory bowel di sease. They woul dR# socpe useful in the treat mgat of
ot her diseases in which such binding is inplicated as a cause of 35 disease
darmage or synptons. W0 00/ 48988 PCT/ EPOO/ A 168 -20 The cqmpounds of the
i nvention &an be2BdRisAndilor 8¢ 2 Agfined) abore paryqplarlywhesgisritiatslgweralkyl, nitro,
intravenously, i Rblogén)petiluardiieth§l BE LitaABEMESKY), is Hildr ddeneloabel YIIOT, nitro,
transdermally; o lsublin.g{,ualllﬁ,6 0{ as OB;haInalogh%g ,ﬁreggﬁatiggf) or as
an aerosol in t h820ELE PEHIYSEPTHEREY 9T PRRP Nk RBHCUIEILWAFED Risapf dbisire
suspensi ons or saldeperadently ohloos at flaehoi ni strati on, suppositories) injection
sol utions, eye drops, salves or spray solutions are exanpl es of

adm ni stration forns e LAEr oral or inhalation

adm nistration is a Sﬂ%?%?fgdp$§9ﬁ?g?hﬁgg&é%ﬂ%ﬁﬁgéages in which the
conpounds of the invygntipn are adm nistered in effective amounts dependi ng
on the nature of theffspgcific gctigre i ngrsdi nf. t
requi renents of th p i ni
determ ned by any conv ; .
trials. Thus) the inventlion furtferJconpri
suffering fyom a di seas€Fsn whet€h “VCAM 1
VLA- 4- expressing cel |l sQis
damage by 15 adm ni stefin

I by onecti n” bi N@epg~o
scausative factor in the di sease synptons or
an anmount of a conpound of the invention
sufficient to inhibify V or fibronectin binding to VLA-4-expressing
cells so that said synpt said danage is reduced. In general, dosages
of about 0.1-1003W%/kg body mgight per day are preferred, wi th dosages of
1-25 ng/ kg per day being particularly preferred, and dosages of 1-10 ng/ kg
body wei ght per day beifgtlespabodirhent26a poepedidds fokmubnbXhes gaspecthe t he

i nvention furtheg cog¥gifes pharmaceutical conpositions which contain a
pharmaceutical ly BFPELtive amount of a conmpound of the invention and a
pharmaceutically acceptable carrier. Such conpositions may be fornmul ated by
any conventional neans. In this connection the present 25 invention relates
to a pharmaceutical preparation) especially a pharnmaceutical preparation
for the treatnment or prophylaxis of rheumatoid arthritis, multiple
sclerosis) inflammtory bowel disease, and asthna contai ning a conpound
according to any one of the invention or a pharnmaceutically acceptable salt

., M R I LR T o T [T [ — —— " N 1




25 preparation of conpounds of forrmula 1. The conpounds of the present
inventi'on may be prepared by any conventional neans. In reaction Scheme 1)
a conpoundvePU4EIB¥ul a 2 in which Z is lower alkyl) and whi cHCT/EPU/OEHEWN
conpound prepared as described in WO 99/10313-d4d WD 99/ 10312 is treated
W th a reduci ng agent capable of selectively reducing a carboxylic ester.
For exanple treatnment with a co und of fornmula 2 with an al kali

bor ohydri de, such as sodi um borohy@xj de in al cohol solution at about room
tenperature snmoothly effects reducti )\ gi ve a gqnpound of fornula 1.
wherein X and Y are as above. Cenera ] | S. were taken on a
Thomas- Hoover apparatus and are unco 2d. cal rotations were
determ ned with a Perkin-El nmer nodel” 243"pel ari ngt er. H NVR spectra were
recorded with Varian XL-200 and Uni Bypl us [LFQQ ? specktoneters, using
tetranethyl silane (TM5) as internal standard. "El ectron I npact (EI 70 ev)
and fast atom bonbar nass ectra were ke on Aut spec or
VG 70E- HF mass sP ead’tdrqgg'g%‘é’r@é%? f"ieéléd dped pboyese 8?“ TER S grogghy was
Mal |i nkrodt Sil i GiemeBaRd406nhargdiv Istdrbaanmgeic rfngrcohtaamlngdhz omdhagsgeph\or a

col ums were run t t

| ayer chromat og rréllrefrgjd'% aﬁdgbélf&rs Fﬁﬁpog?ﬁ aHH%E%Q-‘?&n g ggaéézg)tlgéﬁ)%?t%?&m lica
gel WO 06! 489880I12121CP®E/CEP@0¥“@2§1W ééoélmpimgeeet rbyre@armﬂ@rﬂo Ketismerck ri

1.0719) and wer em\éhﬁié?éd #8Ho )élxé’h&Wo'aH)rHﬂﬁerﬁn éﬂxtﬂmr#% b 29Hnttrd Bn@oriz &4 hox,
by exposure to |2 vapar payi ng wi.th either honol deC acid

(PItiA) in agueol®mé F&sﬁbl%?(lc3?@&“@%56%{1%6%3@1%ow eﬁroaen Rys is lower

4,4' -tetranet hyl ﬂkﬁlmnn fpbealylahd ’neis headgad, |pwanalkyshraeeidbagyll shdR,Von
Arx, h~l. Faupel. E Brugger) J. Chromat ography, 1976) 120, 224-228.
Reversed phase hf® e|5‘rtessure l'iquid chromatography (RP-HPLCtwas carried out
using either a V\aters Delta Prep 4000 employing a 3 x 30 cm) Waters Delta
Pak 15 pM @ 18 col unWithin X-2 Rosis preferablimitie.dowermlky} iswldonylgivarn dowersikyl,
acetonitrile: wat 5 [ 950
acetonitrile oveig)rw:-?(r ?1}8%%‘3%&%91‘0%% %a{l %WEE@%@%B ];6@)& Xlkgﬁ@néﬁ'}ﬁ mm x

cm) 8 pM DynamaéPrefeablsursibstitytest phenyl) cipesial lafghmﬂwwbsalrweépbmﬁu\é{nhm
gradi ent of acetme hi ﬁrematﬁyhﬁero@e& edlo@bmﬁtrotzyﬁh&Qé@@ﬁlbﬁrﬁerﬂ&aﬂ%%@ér)

2-propanol, D ~tF xane, ther, and nethanol, were Fisher
reagent grade anﬂk%e?'ed E@éﬁﬂ’(/d}f’ﬁ%\ﬂ QWefi A%8nal purification except as
noted) acetonitrile was Fisher hplc grade and was used as is. 15
Definitions: THF i s Egtecialy¥rDdisuelactyd e the ghhup ofi net hyl f or mami de, HOBT is
1- hydr oxybenzotri azole, BOP is

[ (benzotriazol e- 1- y)tris-(dichet@yl am nadmh@aphoni um zQF,

hexaf | uor ophospha i
O (7-azabenzotri uro{ﬁ“ﬂm he¥af T orﬂﬁﬁosphate
HBTU is O benzotr N NeNys A hgd r anetNqy#ur oni um cﬁ or ophosphat e)
DI PEA i s diisopropyl ethyl am ne) 25 DM&P i's 4- (N, N-di m&%hyl ani no) pyri di ne
DPPA i s di phenyl phosphoryl azide DBU is 1, 8-diazabi cycl o[ 5. 4. 0) undec-7-ene
NaH i s sodi um hytlBi dkn andﬂ&WbﬁﬁEﬁBnt—ofﬁ&omﬁ%@ﬁﬂEﬁﬁ&hﬂﬂldw( i80 15 20 brine is
sat urat ed aqueous sodium chloride solution TLC is thin |ayer chromatography
LDA is lithiumdiisopropylamde BOP-O is

bi s(2- oxo- 3- oxazol i di nyl ) phosphi ni ¢ chl &t NVP is N-nethyl pyrrolidinone

4

RZO RlB X‘3

wherein Ryg, Ryy, and Ry are as defined above, particularly wherein R;g is phenyl,
20 and particularly wherein Ry is lower alkyl which is unsubstituted or substituted by
pyridy!l or phenyl, and particularly wherein Ry is substituted or unsubstituted

lower alkanoyl.

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

alkyl which is unsubstituted or substituted by pyridyl or phenyl and Ry is lower



EXAMPLES Exanple 1. Synthesis of

4-[[ (2, 6-di chl orophenyl ) car bonyl ] am no] - N-[ (2- chl or 06- nethyl I carbonyl
]-L-phenyl%@&%‘%f \'cl HN\ C Ol / O HN/ OO C Cp 03“ ¥NaBHa,
MOHCl Ol r.t., 2 days ~' HN v OH-14F WO Cl C25H21C|3N2 4 C2nkt Cl sNzCa
Mol . W.: 519.S0 Mol W.: 491.79 To a solution of

4- [L(Z |6] dlL chlhor O'Bmﬁﬂwl)&%ma)ﬂ'}i ﬁmd}‘x@%yl %&(%w&%&&m@a@; t\ydsangea/to halogen
car bony phenyl al ani ng ne S i n, met hano

m) was added excesLo%aﬁam’Bﬁmr@a é@virfg‘a%h is vanésutquoeﬁ%bswm(lans
during a period ofowkrhalkaky, rpayenraiytleweeﬂayluéxeloﬂhﬁkﬁlmzellagds :tub@ﬂu@éd &odi um
borohydride is crUC|aJ 8§?‘ k an ﬁxotheqnt reagtio %gg ution Ef
gas wi th foaning. “Alt éP ?V%ﬁ’ PRYE: r8EY V‘ﬁ@”&‘é’ 5i965¢ ’°§‘E S&EQUR 8t 2
days at roomtenperatyre, at which tinme the TLC analysis of the m xture

i ndi cated the absenge™df starting erial. The excess hydri de was
destroyed by a sl ow i tion of 20 nL}h Hapt hanol was renpved
under vacuum and the fesi ting solijd S dlssolv d ih a mxture of water
chlor| (2 n) and e n-acetate (150 ni).
as extracted with
conblﬁe wasQied with brine
solution ( 100 mL) ar@ dri ver ahhyd O R fate. After

SUBSTI TUTE SHEET (RULE 26) 00/ 4898 24 filtration of

the drying a&gent) the filtrate-was concenfrated under vacuumto give 5.3 g
of crude conpound which was purified by a silica gel colum chronatography)

(30 nmL)) saturated a
The two | ayers ~epp se
ethyl acetate (70

eluting with ethyl ace and hexane (3:1 ) to aftfs W35 g (929 of
4-[[(2 6- di chl or opheny r bonyl ] am noj (2-chl oro-pB- hyl phenyl ) car bony
| ] -L-phenyl al ani ne al cohol Fs a white sqgi& np I98 2 ~vHR VIS

bs. mass, 491 .0699. Cal cd, "_E) 491. 0695 ( Synt hesi s of
4-1 [ (2, 6- dlchloroghen I) onyIJanlno] ul fony1)
butyl)cyclopentyl -\.- phenyl H NaBH4,
MeOH r.t., 2 days C, BH-(Q CI ,~H~a , N, ~.~s Mdl. w
5@.54 1~ 20 2; To a suspens of4-[((2,6-d | Jam no] -
N-[[1-((4net hyl sul fonyl)butyl) cyc.ﬁHentlecarbonyl] L- phenyl al ani ne net hyl
ester (3.34 mol, 2.0 g) in nethangl™ $40 nm.) was a excess sodi um

bor ohydride ( 10 mmol, 378 nyg) i _yr portions du g a period of 6 h at
30-35 C. The cl eag, oI Hgon was S ed for 15 h oom t enperature at
which time TLC anal%EEE the m xtyUreQi ndi cated t ppesence of starting
material. Then, sone sodlun1bun%Eﬁdr|de ( 16.9, |) 640 ny) ryas

added in four por ns dur ng eri —6 h and th solution was stirred
for another 3 day S desﬁ oy{a sl ow addi tion of
water ( 10 nlL). The han was rgnove der vacyum ang—{ he resulting
solid was dissolved in a re of wat 30 m.)) satuéﬂ!?- anmmoni um

chloride (80 nL), ethyl acetate (100 nL)*&nhd tetrahydroftfan, (50 nlL) at hot
condition. The two | &&ts were separated and t aqueous | ayer was
extracted with ethyl _gcetate (50 and tetr rofuran (50 mi). The
f
ude,

conbi ned extracts washed wit Ni ne solu

: 100 nmL) and dried over
anhydr ous magnesi umsg#fate. Afte ration the drying agent) the
filtrate was concentrpted under vacjuumjand cr qdue was purified by a
silica gel colum chroanL Faphy eluxri; w t h et acetate to afford 0.89

g (47% of 4-[ ((& ooy el (o
1 ((4- nethylsulfonyl) utylycyclopentyl) \ ~C [0 ~" 7/~ H WO 00/ 4898A
PCT/ EPO0/ 01168 - 25 c& bon an anor phous white
solid. HR Ms: (bs. nass, 5 N (MH) . Exanpl e 3.
Usi ng the general procedure 0l 1 owi ng
conmpounds can be prepared: 4- [ [ ( 2-nmethyl:5-nitrophenyl)carbonyl J am no
] -N ([ 1-( (4-nmethylsul fonyl)butyl)cycl opentyl]carbonyl]-L-phenylal ani ne
al cohol 1.4. Ina further embodiment of a compound of formula 1




4-1 ((2, 6-di net hyl phenyl ) car bonyl ] am no] - N- [

1- ((4-met hyl sul fonyl ) butyl)cycl opentyl]carbonyl]-L-phenyl al ani ne al cohol
4-1 ( (2-tWOPMEIB® et hyl phenyl ) car bonyl ] am no] - N-[ ( PCT/EP00/01168

1- ((4-net hyl sul fonyl) 1o butyl)cycl opentyl]carbolbAd ] -L-phenyl al ani ne al cohol
4- [ [(2-nethyl -5-nitrophenyl)carbonyl] am no]-N[ [
1-((4-nethy|th|o)butyl)cyclopentyl]carbonyI]R5 phenyl al ani ne al cohol 4-]
[ (2, 6-di chl orophenyl ) carbonyl]am no]-N-( [

1- ((3-net hyl sul fonyl ) propyl ) cycl opentyl ] caf ] - L- phenyl al ani ne al cohol
15 4-1 [ (2, 6- dichIorophenyl)carbonyl]am'no| [

1- (2- met hoxyet hyl ) cycl opentyl ] carbonyl]-L- ﬁﬁenyﬁalanine alcoh9114- [ [ (
2, 6-di chl orophenyl ) carbonyl] am no]-N-[ i

(2- net hyl - 6- et hyl phenyl ) car bonyl ] L- phenyl al ani ne al cohol 4-(

(
(2, 6-di chl or ophenyiieydaRbe Ry dmhﬁn;m]rewcﬂef(nzdtabv\fel, espeonidt WwhesheRylanddas are
carbonyl ] - L- phen r hal %e diggh Yiko)
amnol -N-[ (2- brgér)r‘g%)rﬂag\ e ?l;ﬁ} Pgl éphae(g qunarﬁ: "niégq!‘Z?R%EH to &P{'lpﬂ %O‘Jer
2, 6-di et hyl phenyiuﬁoc),%r% g]en,amrh@] anlg yherein Y-1 is selected from the group of
(2 bronophenyl) carbonyl | - Lphenyl al ani ne al cohol Z5 Exanple 4. Acute airway
i nfl ammation in th:Hatoprc fimate. Airway inflammation inffhe nonkey was

det erm ned usrng a0 fic of e _protacol desgribed rner et al.
(Turner et al. . Ad |l e nol n @ (Mac fnscicul nris)
Hazel ton Laps, Dehwvéf C.R8) i e . NF R pye €d, i n these
studies. Al anrnals exhi bited posi Hve skin and airway ' WO 00l 48988

6Hs esponses to As NTiS SUCeR 3 tigen land had at |east a

hen subjected to

S

3-fold increase i

an aerosol of as extra 30 : @t nt the a S
wer e anest heti zed\a droc hori depy, d2ChY/ kg argt, xy.8 .5
ng/ kg, intubated with a cu d 5 otracheal ?ube (3 mm h~ ®al P nckr odt’
Medi cal , St. Lours) hIC» t ffen seated in an upright position in a specially
desrgned Pl exi gl ass ~- -L,o ansichg, N\ The endotracheal tube
was connected to a sch unot achog h. Airflow was neasured

via a Validyn drﬂfer~ trgl f es@yr & trénadﬂcer DRI 45- 24) that was attached
to the pneunotachograph. Transpul monary pressure was to neasured via a

second Val i dyne tr?”?r‘?‘&?@{th&%bﬁﬁ @t Oelng) erNESL, # ySi dearm of the
tracheal cannul a and a gauge 1 ntrap ura needl e inserted in the

i ntercostal space |ocated bel ow the | eft i pIe Recor di ngs of pressure and
flow and the cal culation of RL were_nm g the M odul ar Instrunents
data acquisition system as descri bedaRo ine RL as neasured for all
animal s on 15 the day of each experinen had an qyerage val ue of about

0.04 cmHzOQ' m /sec. Protocol Airway inflammtion was induced by exposing the
animal to an aerosol of A Suumextract f{@®, 80 sec. The aerosol was
delivered via a nebulizer (De V'Ibrss Model 000) Healt Care Inc

Sonerset, PA) that was att e endotr.ac t ube.

concentrat ifdn of “E¥FFREANa etp% e&n’laﬁ"eds# %3@ Vea?ﬁpﬁ‘df‘l%% B’bﬁretrngtds 860
PNU) and caused aherhieasd haedmudrhumgrmgr ptahecua:r Iywelyereieshshanoatotis Rdmbeur
after the antigen challenge) heti zed as descri bed
previ ously and plpartécd‘llarn' a s‘f'ar n ésssse eétea f\AFT‘n |gerg§é\| fway i nfl ammati on was
assessed by inserting a pediatric ﬁonchoscop 'nto t he ai pay | umen down
to about the 4 or 5 h 25 generatio r onchi gently | avAgi ng with 3 X 2
m aliquots of sterile Hanks Bal on. Then ered | avage
fluid then was anal yzed for the t cell and fferentilal Icell counts
usi ng standard hemat ol ogi cal technNquésis Qg aeatd THE” ani mal s
received drug or a vehicle) p.o. ) adni ni stered 2 hours prior to antigen 30

chal  enge. The c ound of ed a_signi Ccrease t he
nunber and perceﬂEPo# Vﬁﬂ“ﬁﬁﬁﬁ?&POdgg?T @@ﬁ?g?ﬁF l$ gg 22 PIUIPP il
rel ative tasvehi dbentle&at ed control anrnals WO 00/ 48988 -~CTIEP00/01168

-27 Clains 1. A conmpound of the forrmula: X HN ~H Y- "O wherein X is a group
of the formula X-1 H X-1 wherein: R 5 is halogen, vitro, |ower alkyl

sul fonyl) cyano, |ower alkyl, |ower alkoxy, |ower al koxycarbonyl, carboxy,
| ower al kyl am nosul fonyl, perfluorolower alkyl, |ower alkylthio, hydroxy

| ower al kyl, al koxy |ower alkyl, alkylthio | ower alkyl) alkylsulfinyl to

| ower al kyl, al kyl sufonyl |ower alkyl) |ower alkylsulfinyl, |ower alkanoyl)

aroyl) aryl) aryloxy; Rl~ is hydrogen, halogen, vitro, cyano) |o~.ver
al kyl, OH, perfluorol ower alkyl, or



15 lower alkylthio; or Xis a group of the fornmulaX-2 R15 H Het ~ N\ R16
~R30~p O X 2 wherein Het is a 5- or 6-nenbered heteroaromatic ring

cont ai ni ngWP)0048%E 3 heteroatons sel ected fromN) O and S)PEFEPO/DHI6S

00/ 48988 PCT/ EP0O0/ 01168 -28 Het is a 9- or 10--n®rbered bicyclic

het eroaromatic ring containing 1, Z, 3 or 4 heteroatons selected fromOQO S,
and N; R15 and R16 are as in X-1 abovg, and R~o is hydrogen or |ower alkyl,
pis an integer from0O to 1; 5 or X is@a group is of the fornmula X-3 R~ N
R2 Rla X 3 wherein: R g is aryl) hete fyl, RL9 is substituted or
unsubstituted | ower alkyl, aryl, h@eroaryl, arylalkyl) 1o heteroaryl

al kyl, and R20 is substituted or un ituted Iowergﬁézanoyl or aroyl; Y
is a group of forrmula Y-1 RR2 R24 R23 Y_1 wherein 2 and R23 are

i ndependent |y hydrogen | ower al kyl, |ower al koxy, lower cycloal kyl, aryl)
aryl al kyl, vitro)hesganBss angipreatsidglingd aboveisvienn atreer sam Dig k; {ib avinteger ky
sul fonyl, 1 ower abkanays; ,anaah@a@crﬁed&fnmwegﬁ@hgwyd%gewate@ns’sp@&ali)east one
of R22 and R23 is,ot he rogen dr ogen, [ ower al kyl ,

| ower al koxy, arYIhfreW bSE?eCSFBrf Puapﬁghefeﬂwlanyn 20 or hal ogen; or Y
is agroup ~' -2 whlch is a five or six menmbered heteroaromafic ring bonded
via a carbon at omyCQ car bonyl V\/nerel oHsRi d ri n nt ai ns one, two
or three heteroat r@%’%‘f .- consi st and S and
one or t~0s WO 00 48988 aatoms of ald r|n

i ndependently substituted by | ower aI kyI Hshal ogen, cy no)

perfluoroal kyl, or aryl and at | eas@Hsbke of sal ) tltut ed ato
adj acent to the car ben atom bonded to Y |s oup

lo Y 1 * ’ y

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-1and 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-2orY-3;0r Xis X-3 and Y is a group of formula Y-1, Y-2 or Y-3, wherein X-1,



R25 is lower alkyl, unsubstituted or fluorine substituted | ower al kenyl) or
a group of fornmula RR~(CH2)e 1t26 is aryl, heteroaryl) azido, cyano,

hydr oxy, |\$@&p/4888koxy, | ower al koxycarbonyl, 10 | ower al kanBYTEPIGNAES
alkylthio , lower alkyl sulfonyl) |ower alkyl silTfinyl, perfluoro |ower

al kanoyl, nitro) or R-6 is a group of formula -NR2gR29; R2s is H or |ower
al kyl; " R29 is hydk 90205, 4- 925 AW ard H@ﬁﬁeﬁ@{& %5540%% udl $BLafheRDOY!
aroyl, perfluoro I ower anoyl am no, ower al K su onyI

al kyl am nocar bonymentignegrapp¥¢ri nocar bonyl ) or RZg and R29 taken together
forma 4, 5 or 6-nenbered saturated carbocyclic ring optionally containing
one hetero atom sel eciiefe pdrabulsdy, She fallElvib cbxﬂ%uﬁ@nbﬁ%fﬁ%ﬂﬁw ArB ptdTerréd. ng

bei ng unsubstltuted or substituted by lower alkyl or hal ogen; 8|s -

O. -(CH2)f S-> ) f N( ( . 20 S ower

al kyl, aryl, |ower aIZIIE‘a‘H’SfIm ()éi,lfﬁf,nt)g];%% 6\%8 Y3if Qb?pcﬂ%rlfl?&ﬁ%“, &% 'ngrﬁ’r? i nt eger
fromO to 4; f is an integer from1l to 3; and the dotted bond can be
optional | y bBydr ogareatfddsarzl RlAiximlxp(pmrﬂilomé loteaiathyl, nidnerlewer Atkylsaral the otier of
the formula ~_ X- n i 988
PCT/ EP0O/ 01168 g‘é'dgo,geiq\qnlcﬁgﬁrfﬁ%% @\er g‘fkﬁ} gﬁv\% ox%raallgiénleﬁa?OQQ{ §n| tro.
| ower al kyl sul f onginbersgaridpalkdwing oflthe/foymub~ ~er al ko~~y) perfl uor ol ower
al kyl) Iower alkylthio, alkylsulfinyl | ower alkyl) alkylsufonyl |ower

al kyl, 1 ower alkylsulfinyl, |ower alkanoyl oRyaroyl and Rl~ is hydrogen,
hal ogen, nitro) cyano, |ower alkyl) perflu r alkyl) or 5 | ower

al kvlthio. 4. A conpound of claim3 wherenn 5 and R16 are independently
chloro or fluoro. 5. A conpound of claim ein Xis selected fromthe
group of I ~N~~H3 H3 NO2 1 / ~HI \ ~HI '\ ~HI \ \ N. | CFR3 C/ C/ [/
NO2 , , , , , FB\HI / ioand F. 6. A conpound of claim1 wherein Xis a
group of the for muitiaQbendREH) e f%in@ﬂ&nd%ﬂ@e@g\h@r-mtﬁ e ebZ;rEg)a 1Rte§er
and R o ar §oas i n f(bltglél%%c?]}%(,be OB hg'fdéo afomer al% %\Deer?lEyl io, or - or

6- menber ed rmnocycl IC etter O&r onat' bntai ni ng
nitrogens) or a rpweoyeiengrbdthe dpfted horghishydiogened: Vaﬁdtharpadxc}l@femrefsrred\

conmpound of cl ai p.§,pMglsi n Het is a bicycl~c heteroaromatic ring
containing from1l to 3 nitrogens. WO 001 48988 PCT/ EPO0O/ 01168 - 31

4-[[(2-methyl-5-nitrophenyl)carbonyljamino]-N-{[1-((4-methylsulfonyl)-
butyl)cyclopentyl]carbonyl]-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)cyclopentyl]carbonyl]-L-phenylalanine alcohol,
4-[[(2-methyl-5-nitrophenyl)carbonyl]Jamino]-N-[[1-((4-methylthio)butyl)-
20 cyclopentyl]carbonyl]-L-phenylalanine alcohol,
4-[[(2,6-dichlorophenyl)carbonyljJamino]-N-[[1-((3-methylsulfonyl)-
propyl)cyclopenyl]carbonyl]-L-phenylalanin alcohol,
4-[[(2,6-dichlorophenyl)carbonyljJamino]-N-{[1-(2-methoxyethyl)-
cyclopentyl]carbonyl]-L-phenylalanine alcohol, or
25 4-[[(2,6-dichlorophenyl)carbonyl]Jamino]-N-[[1-[(4-methylsulfonyl)-
butyl]cyclopentyl]-L-phenylalanine alcohol.

In another preferred combination X is

[>Ea

186 o) X_l



9. A conpound of claim6 wherein Rig is nitro, |ower alkyl sulfonyl, cyano)
| oner al kyl) |ower al koxy) perfluorol ower alkyl) |ower alkylthio) |ower

al kanoyl , WP 048488 10. A conmpound of claim9 wherein R ; i sP&HERM6BYt ed
phenyl. 5 11. A conpound of claim6 wherein Ri§8ts hydrogen, hal ogen)

nitro) cyano, lower alkyl) perfluoro |ower alkyl; and R o is hydrogen or
lower alkyl. 12.pA igﬁmg&g.l&fler%lﬂ@l,rﬂi@p, ﬁ@,'H&ld;@B,_lb@elaalﬁylm&ber ed

nonocycl i c heteroaronatiC r rig cQntaining 1 or, nitrogens or a 10 nenbered
bi cyclic het er oadPEHELEO ‘quﬂSY@@QtRas Riloeraie bmitrp ogano IRlageandawrr 6 are

i ndependent | y t calkyisliifoaen pedfi@oeslorbiaidy), agd perfl uoroal kyl, and R-o0 is
absent. 13. A conpound of claim6 wherein X-2 is selected fromthe group of
Hs H3 F3 F3 NI / iI—I— Né/ e i['?‘ ~~ ~HCH3 , CH3 CF3 , N, and N 14. A
conpound of cl ai WS §REP &f thesfosmulad -] N Ro Rte 15 and Ris, R-9, and It~ ~
are as in claiml. 15. A conpound of claig),14 wherein R-8 is phenyl. 16. A
conpound of claim 14 wherein It~y is | owe | kyl which is unsubstituted or
substituted by pyridyl or phenyl. X-3 17 conmpound of claim 14 wherein
Rio is substituted or unsubsituted IovverH{ o & kanoyl . 18. A conpound g{
claim14 wierein R g is phenyl, R9 is lower alkyl which is unsubstitu 'éd
or substituted by pyridyl or phenyl and R-o is |ower al kanoyl. 19. A
conmpound of cl ai‘vﬁhﬁ'mRméhéqlfﬁg%@a%sﬂpﬁéﬂywm‘}’bI@r logven alybartd Rutiehhlegen ,
substituted by halnagenngl, dr WWedr sk QrY iR, Rs hyllogehepy! | ower al kyl which is
WO 00/ a8988 PCTI EPOOI 01168 -32 unsubstituted or substituted by | ower

al koxy, pyridyl Lower alkyl, .ar lower alkyl; and K~fl is substituted or
unsubstituted | oW %PR%H%W)for?@)L}laﬁ?%onpound of claim 14 wherein X is
selected fromthe group of 1 iJ ~i HCH3 "~ _ " NH~C-iviol wW ~/ " H3~N
la I,

10

which is a four to six membered cycloalkyl ring, Ras is Ra6-(CHa)e-; e is 2-4 and Ry
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 NHR29 where Ry is lower alkanoyl or lower alkylamino carbonyl;

15 Qs (CH:)f and fis an integer from 1 to 3; and the dotted bond is hydrogenated;
particularly X is a group of the formula X-1

F%’\
-

16 o) X_l

Ry is hydrogen, lower alkyl, nitro, cyano, halogen, lower alkylthio,
perfluoroloweralkyl and Risislower alkyl, nitro, cyano, halogen, lower

20 alkylsulfonyl, perfluoroloweralkyl; and Y is
e
Fos 120 Y-1

where Ra; is hydrogen, halogen, or lower alkyl and R, is halogen or lower alkyl,

and R,y is hydrogen, particularly wherein in X-1 R;s is halogen and Ry¢is hydrogen



HsC.,. ~Hs HHH~G~H3 H, CH3 I/ NCH3~or | \" j°° ° NCH3~ logy Hs Hs

. H3~-N O CH3 "
claim1l whermi4a8% i s PCT/ EPO0/ 01168 R22 R24 R23 Y-1 and R)

NC H3~N o~ cl WO 00l 48988 - 33 2#’”‘?"‘%15? und of
~a are

as in claim1. 22. A conpound of clai®4d wherein R-, and R-3 are | ower
alkyl, 5 trifluoronethyl) or halogen and R~:~ is hydrogen) |ower alkyl,

| ower al koxy) or Bahgggéh R2§ls h[v&rd%@mwgdn@th\qlﬁmt%% vaaepzshmaYogienl ahyl or_

sel ected from t he

~CF3 ~1 ~ OB

mghl]l H3 Br \
V'>HH3F3\HB\\(\I~HSI CHBI\~CHB~W

‘CICHS~HgCH3CHS H3C ~ CF3 ~ CH30 | F

10

15

20

25

30

35

The compounds and their metabolites of the invention inhibit the binding of
VCANM-1 and fibronectin to VLA-4 on circulating lymphocytes, eosinophils,
basophils, and monocytes (“VLA-4-expressing cells”). The binding of VCAM-1
and fibronectin to VLA-4 on such cells is known to be implicated in certain disease
states, such as rheumatoid arthritis, multiple sclerosis, inflammatory bowel disease,
and particularly in the binding of eosinophils to pulmonary endothelium which is
the cause of the pulmonary inflammation which occurs in asthma. Thus, in
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
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
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
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?
interaction with various ligands in inflammatory conditions such as asthma is not
completely understood, compounds of the invention which inhibit both alpha4-
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

disease damage or symptoms.



CHto Bv ~Cl~ Cl~ F) and 24. A conpound of claim1 wherein Y is R3~ Y-2
~R30~p and p and Het) R o and R3,) are as in claim1. 25. A conpound of
claim 24 Weoe#§8%et is a 6 nenbered nonocydi ¢ 15 het er oar OMfEE/ERIOOIISY. 26.
A compound of claim 25 wherein the heteroatom28-N. 27. A compound of claim
26 wherein Y-2 is selected fromthe group of WO 001 48988 PCT/ EPO0/ 01168

-34 H3 Fa F3 ~ N N'fl N ~ : 28. f i herein Y
is a group of formula -é%gh%-%ﬁaaer{go%%acﬁﬁb%qulgﬁ&g%rﬁ%norgpgir%t#)’ggi S an
integer from 0 tearantally.ieg.dptravanqugydntrpmgsaulartypsubeutangondls invethearllbond can
]Pe op: ional ly %ﬂﬁ&g@ﬂ_ﬁ&lg@ok_ ﬁ&lx_n@uzﬁ@[‘@xoéé{ﬁ:tmmﬁio%idﬂ 2%@86&,%{3 Xs%éépﬁ)l
cyano, “hydr oxy, PORBFSSRBXTONSAT KB G e B ShehRR AAE)T SO AT
al kyl sul faenyl) fopwedl adikyiktratidd, isiypositpes Injetion k6lutionsreyabkapaoyalves oi t r o,

| ower al kyl t hi o) Pphesrylt. or appenéjl ésguol%st i tiultstecl. &y %Inkoxy or hal ogen or R-6

i s NHR-9 where REGMEFWREA AR r%yl 3?1ml% F1e li?yl 3mi no car bonyl; Qis
(CH)f and f is an integer from1l to 3; and the dotted bond is

hydr ogenat ed. 30. A lotrsgenmy, iotragiuaiuln2 8rabhe indiahativniad mg piswretientisfarpafetrad

290, L1 [ A PG B R Bt 5
CH3 N3 0. > > > adminygredimggtve FpoumsHerPEr 88 nakerR ofphepreific-active
10 ingredient, the age and the requirements of the patient and the mode of
administration. Dosages may be determined by any conventional means, e.g., by
dose-limiting clinical trials. Thus, the invention further comprises a method of
treating a host suffering from a disease in which VCAM-1 of fibronectin binding to
VLA-4-expressing cells is a causative factor in the disease symptoms or damage by
15 administering an amount of a compound of the invention sufficient to inhibit
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

25 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

W
»n

for varying the osmotic pressure, buffers and other additives can also be present.
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arthritis) to nultiple sclerosis, inflammtory bowel disease, and asthna.
34. A pharnmaceutical preparation) especially a pharmaceutical preparation
for the treatment or proph{laxis of rheumatoid arthritis), nultiple
sclerosis, inflammtory bowe sease, and asthma contai nimg & conpound
according to any one of cl ains 1 or a pharnaceutically agcentable salt
or ester thereof together 15 withla ¢pnpatibl e pharmaceutical cqrrier
material. 35. A process for théeNprogduction of a pharmceutical @ihat i on,
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any one of 1

P

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. LH-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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5.3 g of crude compound which was purified by a silica gel column
chromatography, eluting with ethyl acetate and hexane (3:1) to afford 4.5 g (92%)
of 4-[[(2,6-dichlorophenyl)carbonyl]amino]-N-[(2-chloro-6-methylphenyl)-
carbonyl]-L-phenylalanine alcohol as a white solid: mp 198-200 °C. HR MS:
Obs.mass, 491.0699. Calcd. mass, 491.0696 (M+H).

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

Ci Cl
N N

¢ o NaBH,, MeOH ¢ o
HN OMe > N OH
O\\S//O r.t., 2 days O\\S//O
C4gH1,ClaN~OS Ca7H44Cl1aN504S
Mol. Wt.: 597.85 Mol Wt 569.54

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 methano! (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
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
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
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)carbonyl]amino]-N-[[1-((4-methylsulfonyl)butyl)-

cyclopentyl]carbonylj-L-phenylalanine alcohol

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

4-[{(2-trifluoromethylphenyl)carbonyl]amino]-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)carbonyl]amino]-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)carbonyljamino]-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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5 endotracheal tube (3 mm, Mallinckrodt Medical, St. Louis, MQO), then seated in an
upright position in a specially designed Plexiglass chair (Plas-Labs, Lansing, MI).
The endotracheal tube was connected to a heated Fleisch pneumotachograph.
Airflow was measured via a Validyn differential pressure transducer (DP 45-24)
that was attached to the pneumotachograph. Transpulmonary pressure was

10 measured via a second Validyne transducer (DP 45-24) 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 R| were made using the Modular Instruments data

acquisition system as described above. Baseline R; 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 a 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 inflammation was assessed by inserting a
pediatric bronchoscope into the airway lumen down to about the 4 or 5th

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:

R,s 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 ¢ is hydrogen, halogen, nitro, cyano, lower alkyl. OH, perfluorolower alkyl, or
lower alkylthio;

or X is a group of the formulaX-2

R15

H
Het NN

s Ris  [Ryl, © X2

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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wherein:
Rig 1isaryl, heteroaryl,

R19 issubstituted or unsubstituted lower alkyl, aryl, heteroaryl, arylalkyl,
10 heteroaryl alkyl, and

R0 is substituted or unsubstituted lower alkanoyl or aroyl;

Y is a group of formula Y-1

Roz
| x
Rﬁ Z R 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
R27 and R23 is other than hydrogen, and

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

20 or halogen;

or Y 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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of formula Ree—(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 Ry is a group of formula -NR3gR29; Rpg 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 R28 and R29 taken together form a 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 Ry7 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.
2. A compound of claim 1 wherein X is a group of the formula
b
(LK

o

R

25 and R;s and Ry, are as in claim 1,
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109%& () 1618 hy ro‘ve hal gen, nitro, cyano, lower alkyl, pe uoro ower alkyl, or

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 ©/im_
H H A N
CF; , C , C , NO» ,
Fa

10 and F.

=

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

R15
Het NN

Ris  [Rglp © X-2

wherein p, R;s, Rj6, 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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11. A compound of claim 6 wherein R 4 1s hydrogen, halogen, nitro, cyano,

lower alkyl, perfluoro lower alkyl; and Rs 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 R are independently

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

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

H3 H3 F3 F3
Ny N— NY N— Y ON— X ON—
| P H | P H | P H 'ﬂ\ H
CH3 ’CH3 CF3 , N ,and N .

14. A compound of claim 1 wherein X is

15 and Ryg, Rjg, and Ry are as in claim 1.

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

16. A compound of claim 14 wherein R , 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 Ry is phenyl, R;q is lower alkyl which is
unsubstituted or substituted by pyridyl or phenyl and Ry is lower alkanoyl.

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

substituted by halogen or lower alkoxy; Rys is phenyl lower alkyl which is
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and R»s, Ra3, and Ray are as in claim 1.

22. A compound of claim 21 wherein R,; and Ra; are lower alkyl,
5 trifluoromethyl, 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

H3 | Br
CoHs CH3,©\/Br,©\/F,©fCF3,©(CH3,
Ha Hs F
Ha
CHa Hac Ha CHy  HC CHs ’ CF3 CHsO cl
l F

10 B CI, Cl, F , and Cl,

24. A compound of claim 1 wherein Y is

[Raol,
and p and Het, R3ypand Ry, are as in claim 1.

25. A compound of claim 24 wherein Het is a 6 membered monocyclic

15 heteroaromatic ring.
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

_@



1096& ()-g\45}"?_@ 10% & s31096& ()-s/ 109B& ()-ys+f 109B& ()-y!n
(109858 ()-fs $109%& ()-f!d& "10%UBQB&E ()-f5tuvweV{Y7Y 10% s
#10%008&' () WOO04sS86 " & ()-!aPt! 10%& ()-!t!10% 0 0& ()- 105 1PET/EP00/01168
105s5310%& () - @/5>/ }[9{Y7Y -34 -

1098 1| #10988& ()-!| #109%& ()-!#10%08& ()- f910% 0& ()-  #10% & ()-!s’
& ()-br PLL10%VE ()-!3s! 10%& () -
10! X" y2#109& () -! xy2#10% o' 0& (
"()-15 ,10% K K& ()- &L0%VE ()
109VE. () -) 10%VE () - &LOYVE () -
F 110%\ & ()-Z 10M 10M 10M3710%& CHs £RE00

40 10

oV () - 3%40

(?Hsldmﬁ 09%& ()- 'L +Z

1090VE () - Pwa?g\ : ! ! 1093G& () - 310%&'() 310%&'() 10% & () -

10% & () -! SPF P10
10% & () - SF10% &

L10% & () -

JF10% & () - *LlO%&' ()-!$109& ()-

10% & ()-~\=IL10% 0& ()-! D' 10%o0ko& () - 3R, 10%)0&' ()-3 10\ 10\ 10\°

7100 & ()-410% & ()-<CG[9~\=!i,
110% o' 0& ()-!iO#10%&' ()-f!i#10% o' o0&
1098MV&' () - ZB% dE~\ =!'i, 310% o0& () -

LS/ 10% o0& ()-Yy, 310% o0& ()-Ls*10% o& () -
1fLz10% & ()-!bt!10%

10

15

0% 0& ()-fLMLO% o0& ()-!{F

Y-3

and Ras and Q are as in claim 1; e is an integer from 0 to 4; fis an
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, R:s
is Rzg-(CHa)e-; e is 0-4 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
halogen or Ry is NHR25 where Rag is lower alkanoyl or lower alkylamino carbonyl;
Q is (CH,)f and fis an integer from 1 to 3; and the dotted bond is hydrogenated.

30. A compound of claim 28 wherein Y is selected from the group of the

formula:

H

X P O O 09 B S

06 % $ 8y T

bﬁj S5 =0 O g
O g g g s

#10%

130 109% 0& F- SLR[ Y} A< P21 V, #10%& () - MLOYVE:

RS SO TR b Arautsz oy X =3 1 58310% & () -

% 0& () - gLF% 10% 0& () - " &LMNOp{ Y



& ()- 10'0 10'0 10' oF: 10% o0& ()-l410%o

0&()-'8410% & ()-%ex_={Y: 11", "10983& () -

F, " 109&' () WOOBLEIBE ()-! @yml0% & ()--&10% & () - &10% & () - PCTEPI/aNLM
10% & ()-SY10% & ()-,"10% & ()- ~P, " 10%-& ()3541,"10%

& ()-17, "10%& ()-WSuvz[<1: 10°Y410% & ()- @910% & () -

1s™-"109%&' ()-!-3 10p& () - @{+10‘V&()-|#Ylm10%&() vw?~gH 10" Y

1 109& () - Ss 109%™~ LA

10° @@910%()-'01537}%&&() s! «&() %&@ 109& (- @LOY& -KaBH:
10" - 109 () - @10% ()= @ F10% ( -45 10% 109&' () - 3%109& () - dEH:
10° @109 () %

&3%ML0%& () - LWl% ) 9°Ya 0% W& W. 10%

& ()-m 10 10 10810%&~)->G Q abH 9{\ =

10" 1 h F+109%& ()-!0 10%i ni & ()-! 10%XnX& () - -
10%1& () - gwy{z[ 94\ =_10 Iﬁ:-/f{& ()-  10%r€ ()-

mgom() * 10%8 ()

10%m& ()- 11" FME0YE: S R - % _|T

10tym&'(%)-!0@1iM) zriow gﬁ?'(%?\?@oﬁ Vgﬁue @
| [T&"

103 "10% (& () - s)")/d.OO/t((&() %mE ()- @I 10%k& ()-@ 10% (0)- YI
10%&' () - YeW; 10 (20((
, and
5 31. A compound according to claim 1, selected from the group of

4-({(2,6-dichloro-phenyl)carbonyljamino]-N-[(2-chloro-6-methylphenyl)-
carbonyl]-L-phenylalaninol,
4-[[(2,6-dichloro-phenyl)carbonyl]amino]-N-[(2-bromophenyl)carbonyl]-
L-phenylalanine alcohol,
10 4-[[(2-methyl-5-nitrophenyl)carbonyl}amino}-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-trifluoro-methylphenyl) carbonyl]amino]-N-[[1-((4-methylsulfonyl)-
15 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)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)carbonyl]amino]-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.



10((y, 10% (& () - @ALO% (& ()-10% (& ()-mD10% (& ()- " 10% (& ()- 3BRzaBW; 10
10, T10% & ()-!'0@ 10% & ()-"10% & ()-, SMLO% & ()- | ‘

109 & () - WADOG4898) - z[ 0N<W ; 10 !X "109%H& ()-! "109%& () -, YPCUIEPEO/YII6S

L 10% & ()- @ 10% & ()-fI\@ 10%44& ()-fOMBW; | "10%& ()-! "10%q q

& ()-! E"10%v& ()-10 "10°/<8F8F&'()-!p‘"10°/<99&'()-""lo%DD&()-CKR}"?W;

1°S 7 10% & ()-4@,0%. & ocV&' - S1109% & P & ()-'DY)-10%
& ()-WKYZz{Y: ! Ss &F&&ﬁg%’j‘ §f6%P<f§%§‘°(‘)°]f"‘>€§§§’f§)’%}£ Zf)f Y’?"[é? 0% () - 1%‘ 10°
10°fs910% & ()- vf_zX6{Y:

1| 7P" 10%8S& ()-1n " 100& ()-! s6P" LOy@Y) - ! " 1000&' () - SMLOYVE: () -! 010%&: () - F
(Y7{Y: 111 (1109 ()-! E (! 10%& ()-! LrGlaovssa () - (! 1098 () -
T(110%v=& ()- ! X(!10%& ()- ! 7?@BNxj \ 0%v& ()- 10e3e3 10e3e3
10e3e3! (! 10%3e3& ()-! (1 10%& ()- (! 109+& AR ! (110% & ()-NScnt <\ N 3! #

L 410%p& ()-!L 410%& ()-!1L 410%& () /& 410%\4:&' ()-"109& ()- 109V ()-z[ <\
N 3109%VE ()- & 109V& ()-!fzZp’

109& () - sl(L 410908 ()-!vL 410%& () - X 410%\4/&' ()-~a’7\N/3|I &109%) M) & () -! N&
109M M & () -y

1098/ () - 31090 (‘Yherainghard ¥ AbutioAehntd im higbe\ N/ 11 &109%8BM-& () - &LOWVE: ()
- 11 &109VMVE' (Ohatdcte®kOYMEa( A cdrhpSdiQPANEr hiikal2N° &10%VhMh& () - <[ oM ! | * &10%vM
Ys1109% " & () -l ~s! 10996 % & () - m 10MENE 10MEME

10MEME! D &109VEMEE () - ! 1 &LOUVBMBEX( ) ~Li WXOM !

109 () - s109& ()-!10%&' ()-9! al0% ( Dl &109%& ()-g! % f 10%~& ()- M3l } A<M
Ui EF L. #109& () - yy&" 10% & ()-![ @y&NS9&. () - W" 1 10%&' ()-2 ! 10%&' () - 10%&
()- oM !liEfl.#1019"10%, & ()-g! 1EP 1 10%) B\ & ()-! @! 10%\ & ()- 10

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 sclerosts,
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

10 disease, and asthma.

38. The new compounds, medicaments, processes and uses substantially as

hereinbefore described.



