;= V"HSUR () *+,-./0123456789: ;

<=>? @A\BCDEFGHI JKLMNOPQRSe3eo* <| <<<d>mwmwmwﬂlﬂ Kiwll June Zo?ﬁ é@?zo O
00/ 48994 pCT/ EPOO/ 01058 THI OAM DE Vascul ar cel | | hd¥f&s

nol ecul e-wo(00@804f - 1), a nmenber of the |6r?+?‘ﬁnogl obulin (I g)Pgweﬁ%Bﬂ@
famly) is expressed on activated) but not resting, endothelium The
integrin VLA-4 (a4b 1), which is expressed on many cell types including
circulating | ynphocytes, eosinophils, basophils, and nonocytes, but not
neutrophils, is the principal receptor for VCAM 1. Antibodies to VCAM 1 or
VLA-4 can bl ock the adhesion MWI eukocytes, as well as
mel anoma cells, to activated *= Anti bodies to either
protei n have been effective at inhibiting | eukocyte infiltration and
preventing tiy, el nf.l anmat i

Anti - VLA- 4 mn%g‘ﬁéﬁ&m %“CE %:B}égmga%v@%een g’ems"te6° Pbedﬁ"‘f“‘%%ﬂl‘?b“é‘r’ﬁ gration
i n adj uvant - i (hgduopergemd familyi is expressedeon a@r)'steldob\hﬂ notaegtinguéraddtbelivamd

br onchoconst r'nfetxh&anhwmoqie;{@lpf“ma\tlbs@re@swoﬁ%mss»ecenwt,y&l&d&md i nhi bi t
nonocyt e and qur;ghoc e ,infiltration in experinental autoinmune

encephafiti s qEaRjin hogytesveasipepiile) basephilsrandmenesrtpabut belen shown to
prolong the S’léth'o}ﬁBﬂs §s|tHEpQECI§ﬁrrEHeﬁfbr%ﬂV’Q}\ﬁftlsAnlﬁ%%ﬁl}E t$VadiNgs] fave
denonstr at ed t an Loékl"iéerﬂf]h E%n pr event itis and di abetes in
non- obese di a t §?‘%‘?\P ﬁ&%ﬁ???ﬁ’é{qeéﬁ QYIS PaRRRi on in the
cotton-top taﬁﬂﬁmcﬁmﬂ'ﬁdBJtoaﬁtl\_ﬁm&_d érid_StheIEhuSz)z vaenmo;wwtsdv 1Mb@lithkgbxidt)&mftlhe

i nteraction cont aini. n{eqgrin e useful as

t her apeuti c gﬁgﬁ%ﬂ‘r By ﬂ@%ﬂﬁ%#ﬁ'&‘%‘g’{ Wﬁtéﬂ’rf@ﬁ MG %5°% r om chroni ¢
i nfl ami@ét or y ddinsgasesveakinias! mbdeseftinflamantibni Aingi-Vhak4 inohecleohler osi s

(M5), asthme, nﬁﬂgdfepfu%éwﬁ{ \'nbtg\g%ckq' 2 wﬁz{tﬁrn))l]h adm?xﬂ? xgcgpc%“ ment the

pl’ esent invention IS nmpoun wherein X
is a group -ofarthuiiss preyant aosmqpbﬂmmnql@ty@n ml boingBocanspiTiosRoohoddes 2 | |

R 6 0 X-1 whekginth aifd Peduse pﬁl.a@a@.@nd iﬁ'thleOEQ%’ﬁE a2l %m&{&axﬁmﬁ ano,

| ower aIkyI)Iower al koxy, .| ower al carba ower al

am nosul f ony N EFRETIPERS? arlmmtmev@w% p %@E@)k@l"l“h}"@\m;)dp@?s}dp%r al kyl ,
al koxy 15 ower aatilsplies hﬁb@@erﬁiﬂbﬂn’ftblp‘ﬁolbﬂg\ﬂ{e s@l‘\}i\}’dlhnhé)@ﬁd’aréih&ﬂﬂ hfed. nyl | ower

| kyl, | | k | fi

21 kanoyl ) ar dGreeMgRgies TR derfiialid WaraniUER Enbs 2 pratiotips R oy ano,

| ower al kyl) a@Hd dighetdslinioomiobessgliabatik ylide, amd $igmidicamet kattdnnate; or to X is a
group of T of Thhfnafiohhrutd Sbn RPuLRRRMBESLPLdE! 1S a S of 6 membered

het eroaromati c ring contarning I, eroat ons sel ected from N, O and
S, or Het is a 9- or 10- rrenbered bi cyclic heteroaromatic ring containing I,
2, 3 or 4 15 Huberosmpanngs yhicdnkibitthoriamction hetdesn ResonipigirgBiegri@sas in

X-1 abeye; R3Qgi vchmma%quefulqwer&aelﬁmk ag@RIfop thétr@arﬂem gger fromO to 1;
or or Xis a E&Uﬁﬁt‘)‘ gu%% R~~ TIN ~~~ ~ R~s X-j 11 June 2003 WO
00l 48994 PCTI! Hon sl Flhwnmlg ?@mam 1958568 SR 47 AR 0 ———or

al kyl, het er cathyitis| minkipledcleydsisRaS) sstistibsindtinflatdmatorybdukbdistdst (B )oer

al kyI) aryl, heteroaryl) ar~~lalkyl, heteroaryl al kyl, and s R2p is

substituted or unsybgtictutad, Lk p2 prese KRR macflpe\é{e’d to compounds of

'\©j\ A !lﬂllllfllll

25 Y*S 1

wherein X is a group of the formula




and T is a group of formula 1'-1 wherein: R22 ~i R24 R23 Y- R22 and R23
are independently hydrogen, |ower alkyl, |ower alkol-~~, cy(:f1 ‘FJ 5% 0o3t ©
aryl) arylalkyl) nitro, cyano) |ower alkylthio, |lower alkylsultin I ower

al kyl suWO®0M8994| oner al kanoyl ) hal ogen, or perfl uorol o~ePCAER)P/O é?

| east one of R22 and R23 is other than hydl2ogen, and R24 is hydrogen) Iovver
al kyl, | ower al koxy, aryl, nitro, cyano, |o~~er alkyl sulfonyl) or hal ogen;
15 or 1'-2 is a group of the formula: R3~/ Het Y-2 830J p Het is a five or
si x menbered heteroaromatic ring fended via a carbon atom wherein said ring

contains one, to or three heter oaﬁ selyected fromthe group consisting of
N, Oand S and Rya and R;t are in denNt+y hydrogen) | o~er 20 al kyl)
cycl oal kyl, hal ogen, cyano, perfl oaI kyI or aryl and at least one of R3o

and R~, is adjacent to the point o chrrent pis an integerXdf 0 or 1
11 June 2003 WD 00148994 -4 or Y is a group of fornula Y-3 2s Y-3 ~herein:
PCT/ EPOO 01Qaf,fKS is lower al kyl, unsubstituted or fluorine substituted

| ower al kenyl, or a group 5 of formula R23-'(CHZ)e , R’76 is aryl,

het er oar yl an h dro al ko ca bon I,

| or ~er a?/ka bdl%? ger%‘r gf"ky Y Hi° ﬁ‘X’l “flg YoV IS )fas/“?rf ghw? lo“f" @E { Y

SKJ::;?I %Ig) pQIHO&H&&DO&)@V@Fbciizlykl@lfl@yhll\yl\éiri)Tnﬁgbul?fngg@rﬂnﬁ)r@]o@fe@hmt Dfo“fe@l' rm: ﬁ N
- > er,a wer a

I owegJ Al kox?@ﬁfh’é’n%ﬁrol"%\lﬁwrg‘tﬁLﬂé\?r‘) l%‘ﬁﬂﬁl‘y] Jeve ‘E‘b‘p Yeré‘p‘k' noy! ani %o
| ower al kyl lmuérfadiqydulﬁﬂydﬂmawralldvyIlcancrrublodnbﬁmyl l)marg/lkﬁmmcan\pbnlfhyl,or R2g

and R29 tak or 6-nenbered saturated carbocyclic ~5
ring opti on? {ﬁgb%t%gl mo&[ qbneé}wo&'r oatom sel ected fromQO S, and N, with -~

t he carbon oms in the ring being uns ute or substitut by | o-er

al kyl or @éhhvcgoa@ hef@w) “ﬁ"@}‘)‘““? ﬁa mﬂmrﬂemvaﬁgﬂ g/,( CH2) f or

a bond; R2716\$er|ﬂll\}}1m% oal kyl, aryl, lower al kanoyl aroyl or Lower

al koxycarbonyl, 20 ais an integer fromO to 4, f is an integer froml to

3, and the ggtted bong@[ g pgionally hydrogenated; and pharmaceutically

acceptiibl e SaiseSravRoborm s Xer eof . As used in this specification) the

terms are defined as foll OWSR 11 June 2003 WO 00l 48994 PCTI EPOOI 01058 -s
15

H
Het N\

Ris [(Raolp © 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

Het is a 9- or 10-membered bicyclic heteroaromatic ring containing 1, 2, 3 or 4
15 heteroatoms selected from O, S, and N;

Ri15and Rjg are as in X-1 above;
Rag is hydrogen or lower alkyl; and p is an integer from 0 to 1; or

or X is a group of formula X-3



The tern1"ha|ogen" means brom ne, chlorine, quorine) or iodine, and the
term "hal 0" nmeans a hal ogen substituent. The term' perfluorq1\ﬁﬁ

conpl ete substitution of all hydrogen atoms with fluoro sub i
per f | uor VP 8%E4l kyl , perfluorol o~ eralkano and perfluor%ﬁi 8; gnlno
An exanple is tr|fluoronethyl The term™ éer al kyl ") al one or in

conbi nation (for exanple as part of Iomer at kanoyl, below), neans a

strai ght-chaipn or branched-chain al kyl group containing a nmaxi mrum of siXx
car bon at om WBer€H: as met hyl, ethyl, n-propyl, isopropyl) n-butyl,

sec. butyl) isobutyl, tert.butyl) n-pentyl) n-hexyl and the |like. Lower

al kyl gr oupsRpgis albbgd, hetsrolasglj 4ryl ledrepnlkglubateidart édvdryallohe or nore groups

sel ected i ndependently from cycl oal kyl, nitro, aryloxy) aryI (preferably
phenyl or py I roxy I 0] drox r al kyl),

hal ogen, cyafrﬁggxl%%atg ng&un@h?wﬁkte%lg\xém lrl’rma{tlf Etf” nl’ladﬁlég‘vgl kyl

al ko. ~cy), | bsteroasyfl kikiybyuhd | ower al kylthio (1 ower al kylthio Iomer al kyl)
sul finyl (lower alkyl sulfinyl)) sulfinyl |ower 1s al kyl (lower alkyl

sul finyl |0WR§0@lsKMh}tu&‘dlerﬂ%bba(tftQi’@rlo@éMLan%wdroa'?%tl) sul fonyl Tower alkyl
(lower alkyl sulfonyl |ower alkyl) perfluoro (perfllUoro |ower alkyl) and
substituted am no such as anlnosulfonyl (I ower al kyl am nosul fonyl) or

ani nocar bony#nq ¥ dveegroaplofiformiladcar bonyl } . Exanpl es of substituted | ower

al kyl groups include 2-hydroxylethyl, 3-oxobtttyl, cyanonethyl) and
?-nitropropyl. 20 The term "I ower alkﬂethio" means a | ower al kyl group
bonded t hrough a dival ent sul fur atopiaEer exanple, a nethyl nercapto ~r a
i sopropyl mercapto group. The term™ | oal kyl " neans an un~ubstituted or
substituted 3- to 7-nmenbered carbac% Aol Ng. Substituents useful in
accordance ~ ~ith the present invent®on are hydroxy) hal ogen, cydhd) | ower
al koxy, |ower al kanoyl) | oer alkyl, aroyl) lower 25 alkylthio) |ower alKkyl
sulfinyl) | o reﬁ.]kyl sul fonyl, aryl, heteroaryl and substituted am no. The
term"l ower a oxy nmeans a Iomer aIkyI group as defined above, bonded

t hrough an o anpl es are, net hoxy, ethoxy, n-propoxy.,

i sopr opoxy) Exg E\}é afedngle %dp"tdﬁﬂli/g‘&ﬁlﬁ?b?% ‘%{‘?rk’g‘ypg yq’rfgl“f\é f‘(JI"%ider

al ktenyio neaaxs/l arﬂﬂnﬂr aﬁa; Ic rnamwe%lalxmmbswxwr%%u Jlf%aérthw chain

contai ning at ) re
preferably 1 gFﬁ)o e allF\anlo g‘fl g)(?e:\’hoé pg,fguuo 60%1\3 r glgeltﬂ?g u%gelafttou g J’m
substituted andR23ismshe0dan Wode@kn30@4 PCTI EP00101058 -6 with conventiona
substituents) preferable fluoro. Exanples are vinyl, allyl. dinethylallyl)

butenyl) iso g?‘ %gﬁld%;o@ﬂnf&\@” lLyil:h@\\é eth\ xyazfryl\}\lﬂ gﬁ%?&@l(g&gqn\ypﬁlfghﬁyl ic

aromatic grou phenyl “or napht strtuted ur
substituted by dognentlonal substi t uent 5 groups. Preferred substituents
are lower al kyl) |oer al kux~~) hydroxy |oer al kyl) hydroxy, hydroayal ko~-y)
hal ogegpy Ioegrqbkglthbgpofgmqgnﬁb% I sul finyl, Iower alkylsulfonyl, cyanu,
nitre, perfluoroalk~~ al kanoyl, ar oyl , aryI al kynyl, | oer al kynyl,

am noal kyl car bonyl (arylanlnocarbonyl) and | o~~er al kanoyl am nu. The
especially preferred substituents are | ower al k~I, hydro~~) and perfluoro

| o~.-er to al kyl. Exanples c~f aryl groups that nma~~ be used in accordance
~~ith this in~~ention are phenyl) p- td %%2 »p- met hox| phenyl, p-chl or ophenyl)
m hvdr oxy phenyl, nnethylthluphenﬁh’“Z‘ hyt—=—- nltrophenrl

2, 6- dlchlorophen~~l 1- naphthyl and th i Ke. The tepm' aryIaIkyI nmeans a
Iomer al kyl group as hereinbefure definefl in ~~hich 15 one or mare
hydrogen atons islare replaced by an aryR,fyoup as herein defined. Any
conventional aral kyl may be used in accordance with this invention, such as
benzyl and the like. Simlarly, the term"heteroarylal kyl" is the sanme as
an aryl al kyl group except that there is a heteroaryl group as defined belo
in place of afedVhvabiPmeRiehel habrchRASRIH A B IPcpEH ASH L ut ed> or
may be 20 substituted on the ring portion wth com-entional supstituents

such as The t"defsin h@flér’tﬁa‘towa'mh@&%é“ a9 thise heeroptanaysected fHmMithe BreP - or
6- member ed neBAaYiEld 6 NED ah@tsa\manag h&d Rk NGe Q{deperﬁfenﬂ h¥@roaesiiewad bicyclic

hetereoaronat c r n ni n het er.eoat 0 hi ch
i ndepedBent | y" CIVC %“lg}% E)ﬂl I %fﬂrlé’s PS'fﬂ%‘ﬁé‘?%lTYé'o‘Hr“W“ Esﬁrolé‘eﬁejrgpdi ne) 25

benzi ni dazol a)udmm@hd)acmmdalz@b@nt bﬁatmrahﬁnﬁt,pnsmqlmagﬁnolﬁepr qui nzol i ne and
the Like. Substituents a~ defined above fur "aryl" apply equally here in
the definition of heteroaryl. The term "heteruaromatic ring" may be used

i nterchangeabl ~ ith the termheteroaryl. ' The term "l oer al kuxycarbonyl™
nmeans a | ower al koxy group bonded via a 30 carbonyl group. Exanples of

al koxycar bonyl groups are ethu.~cycarbonyl and the like. The term "l oer
alkylcarbonyloxy ~means Iomer aIkyIcarbononx~ groups bonded via an oxygen

o,y . o NN NLS VAN NN AONONIN A



In the group Y-1) preferably R=, is hydrogen) halogen) |o~~er alkyl)
perfluoroal kyl (especially tri fI uoronethyl), It,z is hal ogen1 ‘b s Rjozal kyl,
perfluora23 al kfl (especially trifluoromethyl), R-~ is hydr i' | a~ | er

al kyl, 1 0¥@004§Rbxy or hal ogen; nore preferably R~~ and |tP&

al kyl ) trifluoronmethyl) or hal ogen) 11 Jdme 2003 WO 00I 48994

PCT/ EPOO/ 01058 8 nost preferably R~~ and R ~ are | oer al kyl or hal ogen
and Rya is preferably hydrogen. Preferred groups 1'-1 ) where R-3 is

| ower - al kyl @r YhHakggeup obfoemni® ¥-3\ \ \ \ |, \ ~Br ~~F ~ ~ CF3 C2H5 ~ H3
Bf H3 lig\ ~\ H3C ~ Ha CH3 ~ CHSFI\I\\CHO~IBCICF3Fi\F5H3\
CH3/ H3 H3CCH3 GB CHI & Vihen 1R,ds a group Y-2, "Het" is preferably
a 6 nmenbered heteroaromatic ring, pr ly the one) two or three

het er oat ons bei ng N, with the 1'-2 oufs H3 F3 F3 HH I ~ CH gC 3~ s being
nost preferred. ~"Vhen Y is a group\:.3)} QJs, preferably -(CHZ) f O,
-(GH2)f S, -(CH?) f N(R27)or-(CH-) f—, nore~preferably -(CH?) f ; nore
particular 1' is preferably: >0 25 Y-3 11 June 2003 WO 00/ 48994

PCTI EPOO 0105&er8@nwherein Q is as above and the dotted bond can be
optionally hydr ogenat ed, preferably Qis (CH); and the dotted bond is

hydr ogenat ed, , - azi do,
cyano. hydr ox 'R73 n lowser glﬁ?k(.x%shtute@o} ?‘kgg’%(?grﬁ%&??g é’ra%\e%] %'ngﬁiu§> | over
al kyl s&l f onydf; fonrmlerﬁzé?rfgﬁz Sul Ry pryl, pb@remqmls wi Q)\Mézrnmhkémxyl lowvn tro,

| over al kyl't hﬁl}a)\y pl%@vgyhlkg cgtb%rﬁx{ 1&'*%?%&':1%&11 E)\\tyaﬁ ]kﬁ’ ox fglpgen,
preferably a oxycar bonyl ,

| oner al kanoyslulfOMdV\l@MeaMIk sub’mﬂmc;tluowma&hwﬂ mubfmrr&io is pgrotipwér o | over
al kanoyl , vi tfomulal-NrogRbg,al kyl thio, or R 6 is NHR-9 where R-~ is |ower

al kanoyl , | ower al koxycarbonyl or |ower al kylam no carbonyl. to hlore

parti cul arly,ll'r-?,, is a four to five or four to six nmenbered cycloal kyl rinb
(Qis (CH=);3vAeTf18 |, 2 or 3), R5is It~~-(CH)t)e, ais 0-4, preferably
2-4, and R=6 is al koxy, |ower alkyl sulfonyl, |oweralkylthjo, phenyl or
phenyl i1subst iRagiet! dnyloakekadkyl, or hal ogen, preferably al koxy, |ower alkyl

sul fonyl or lo~eralkylthio) or R6 is NHR-9 where It~9 is | ower al kanoyl,

| ower al koxyc 6 | r.Al ted bond is
v ogenat o0, “Rpst bR o RIRRD IHARIGCAL SR Ibk e At B0 ' Th o
~H 1f H H~-~CtperBu@olpweGilkanaylarhineddowen alityl @ulforiyl lower alkylammocarbonyl,

arylaminocarbonyl, or

R28 and R2g taken together form a 4, 5 or 6-membered saturated carbocyclic

15 ring optionally containing one heteroatom selected from O, S, and N; with 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;

R27 is H, lower alkyl, aryl, lower alkanoyl, aroyl or lower alkoxycarbonyl,
20 e is an integer from O to 4,

fis an integer from 1 to 3, and

the dotted bond is optionally hydrogenated;

and pharmaceutically acceptable salts and esters thereof.

As used in this specification, the terms are defined as follows:



HCb\/ ~~c~\Vc,~/\ ~~F Cv~0CBCHs cq~H/s,~! 5~H ~NCGC-
l~~ H 11 June 2003 WO 00148994 -10 PC T/ EPO0/ 01058 w~~~ ~%~ 5G03 1 thin

1 duh
X-1 the groups Rl; and 1t,6 are preferably hydrogen, 1ol ver a‘% rtro,
cyano) hg’f"w&?ﬁ”‘f ower al kyl sul fonyl, | oweral kylthi o or perfﬂ 6‘% %831&#& kyl ,

more preferably R1; is lower alkyl) vitro,5cyano) hal ogen)

| ower al kyl sul fonyl, or perfluorol oweral kyl, and R 6 is hydrojen) |ower
al kyl') vitro) halogen (especially chloro or fluoro), perfluoroalkyl)

| ower al kyl t hilee @rmc\ralegen Paeansbupminey chipyine, fluoripaeer igding| andthe tesm cyano)

hal ogen, | ovgpagdeybiddiaNaiherkhsagieiewer al kyl (especially trifluoronethyl)
and R16 is in the ortho position and i s hydrogen, |ower alkyl, vitro,

cyano, hal ogen, | oweral kylthio or perfl yorol oweralkyl (especial]

trifluor orretgﬁl% ‘)e.rml\/l‘a"ﬁad‘}?r’%f @F?@&P“ﬁ? ¢ “F?i@“aﬁféhi‘iﬂ'ééﬁ@ﬂémff 's‘i“ghl oro or
fluoro. Moref@b)subititutedpscih QerfR@dré loater glkoMperfizetslieivedllanoitnd or R ; and
R16, be el ect rﬂn-d%&;ié_‘ci elnt .as defi ne(il a_tgﬁcme. Th specially preferred
groups °X-1 A BPTHRHEPHFIA Y AN BT 152 ‘10’9“16%7-‘8- H3 H~~H I / ~H 1 / ~H
|l / CF3C"." C~-N2>>.>>N2F31 / H ~NI / or F. ~"1'ithin the
group X-2 " Hehe'term “povedreniabl, yloae or inronibinaivine(fedexampde yoparcofetver oar onat i ¢
ri ng contai nj s & ) ' ane . a syl fur) or a

ni t rogen an(r}ﬂg{l}]%gl(%leog\.)’_%Sﬁllébnarsl?_@?ﬁ?sdl%;'g?ggdﬁcgg%gpg?@g?@ﬁgoﬁpc ring, it
preferably cemtainis fmexinurn of 8x rirbp goms, surhtasendibyleetbsl orpsopl ~ i's

preferably, i%;’irroP 1, hoaxmp, @éc!aaky],sawﬂuwden.bw,qm.gehQw-palymd tHe@iper al ko: cy,
perfl uorol ower al k~~l, [ower alkylthio, |ower alkanoyl, “or aryl (especially
unsubsti t ut P WHNM grours anayde ungubstitiied ontbsyintesbuenoer meny §TePePy 01058 - 11
preferably hyltcedandegradea®nfiromicyeloalkl yiditd, aryal arpl (p¥éferaBRf fHengrar | over
parti cul ar 1. R TV Akl Gy SOyl RO, SaRg T T ng
cont ai ni ng lower 2lkoky fabigeaydowgrabdvborbiver gdityliatlione), dewenalkamiol, ksveror a 10
nmenber ed bi cygl,l 1.C I} X hl.0 i t 1O ; i's
oMU S L P00 SO BB R B e
per f | ur oal kalkyl (lcared aliybsulnyd bayeen nlkylriselfersyh Boivat dlylpubforyl).edlforydups X-2 are
of the formy.a; , IN 5 i o TowieHAqn CH3 CF3 ~
N and N wm"ﬁ“&?%y,gq‘i‘% allfk?l glrlyp g}rlgglﬂl;glkﬂ)egyﬁlbg %ﬂ?_osrog?‘ef er JQI y | ower
al kyl, whi chandsubsgtised sminceycis wragwlf)qwbéowq@)lyyfliaawoselﬂfowéﬁw. R20 is
preferably sapgidchibond] d&waralkyPiirRtaBoUN). URSiRSied diuBstitipaabwal dRyloy!
with acetyl bein .ml)s preferred. In referred conbi natjon R18 is phenyl ,
R i o1 omer BRYRS I s 2 4 e iETI b er S de OGO RSO Ak TP PRyl " or
phenyl 20and Rrhe tesml ‘Gowereiikydthkednmadns a lowantityhgrouebondedreitbugh a divdleRt-8 i s
phenyl which_js. unsubstituted or bstit d_by hal egen_or | r al koxy;
R'o s phenyl Al R st RplF abed Respb o attor oA Hidede el oy 1 0ot
al koxy) pyridyl lower alkyl, or lower alkyl; and R20 is substituted or)
preferably, ?jgs tewe icveloaldyl owans a wesnbstitutedton sakwsitytedPeitog-mesberpd ef err ed.
15 The espectaablofcht RAETTBhiREAY ST adiofddtice With thepRULAY intkAnfdrs Hs N H
hydroxy, halogen, cyano, lower alkoxy, lower alkanoyl, lower alkyl, aroyl, lower
25 alkylthio, lower alkyl sulfinyl, lower alkyl sulfonyl, aryl, heteroaryl and

substituted amino.

The term “lower alkoxy” means a lower alkyl group as defined above, bonded
through an oxygen atom. Examples are methoxy, ethoxy, n-propoxy,
isopropoxy, n-butoxy, tert-butoxy and the like.

30 The term “lower alkenyl™ means a nonaromatic partially unsaturated hydrocarbon
chain containing at least one double bond, which is preferably 1-10 and more

preferably 1-6 carbons in length. The group may be unsubstituted, or substituted



I1C /\ WD 00148994 ,... NCHs HaC, ~HS HHCH3 .,.. CH-12 HaC -~H3
~N. ... H" NH®» COCH3 ~N~J CH3 Nr. CH3~''" ~0 > > 11 e

PCT/ EPO0O/ 01058 CH3 The conpounds of the invention can exi st ‘liﬁ.?une%%%

st er eoi soWEY08/4894 5 di ast ereoners) all of which are enconpX6IEFPI08n t he
scope of the present invention. Further enbedi mnents which define particular
enbodi nents of the conpounds of fornula 1 are set forth below 1.1. In one
enbodi ment of a conmpound of formula 1 above X is a group of the 10 formula

H~ X1 with cohdtentivne! ROOBUYHDs OLEREHI NRED. BEORHILARS vink8anglY, R s and
R 6 are as defined above, particularly wherein Ris is |ower alkyl, nitro,
hal ogen, per finshyakyinbutenyd,isepemyl. reaen®l-6 i s hydrogen, |ower al kyl)
nitro, hal ogen) perfluoronmethyl) or cyano) nore particularly wherein R15
and R 6 are | ndepen‘deﬂgl y chloro or flugro, nost preferably wherein X-1is
sel ected frorhb HEMYraYip MSRNY a meno- or pickhc promatic grppp, spchps phgnyler |
naphthyl, which is unsubstituted or substituted by conventional substituent
5 groups. Preferred substituents are lower alkyl, lower alkoxy, hydroxy lower alkyl,
hydroxy, hydroxyalkoxy, halogen, lower alkylthio, lower alkylsulfinyl, lower
alkylsulfonyl, cyano, nitro, perfluoroalkyl, alkanoyl, aroyl, aryl alkynyl, lower
alkynyl, aminoalkylcarbonyl (arylaminocarbonyl) and lower alkanoylamino. The
especially preferred substituents are lower alkyl, hydroxy, and perfluoro lower
10 alkyl. Examples of aryl groups that may be used in accordance with this invention
are phenyl, p-tolyl, p-methoxyphenyl, p-chlorophenyl, m-hydroxy phenyl, 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

15 one or more hydrogen atoms is/are replaced by an aryl group as herein defined.
Any conventional aralkyl may be used in accordance with this invention, such as
benzyl and the like. Similarly, the term “heteroarylalkyl” is the same as an
arylalkyl group except that there is a heteroaryl group as defined below in place of
an aryl group. Either of these groups may be unsubstituted, or may be

20 substituted on the ring portion with conventional substituents such as

The term “heteroaryl” means an unsubstituted or substituted 5- or 6-membered
monocyclic heterevaromatic ring or a 9- or 10-membered bicyclic
hetereoaromatic ring containing 1, 2, 3 or 4 hetereoatoms which are
independently N, S or O. Examples of hetereoaryl rings are pyridine,

25 benzimidazole, indole, imidazole, thiophene, isoquinoline, quinzoline and the
like. Substituents as defined above for “aryl” apply equally here in the definition
of heteroaryl. The term “heteroaromatic ring” may be used interchangeably with

the term heteroaryl.

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

The term “lower alkylcarbonyloxy” means lower alkylcarbonyloxy groups

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



CF3 ~C~~C~~N2N2Fs I / H ~HI / ,and F. 1.2. In another

enbodi nent of a conpound of fornmula | 7~ is a group of the fgjl'gula (ﬁ% '
Ris HHet to Rs ~R30~p ~ X-2 and p, Y, R-s, 1~~6) and R3o ar %% ed,
particul ¥PY4¥8¥Mein Het is a ~ or 6- menber ed monocyclic hRGHERMROMNR: i c
ring containing 1, 2 or 3 nitrogens) or a nftrogen and a sulfur) or a
nitrogen and an oxygen or herein Het is a bicyclic heteroaromatic ring
containing from1l to 3 nitrogens; nore particularly wherein 15 R15 is
nitro, |ower The leym ‘daweradkanoyl yaerms lowerealkyh gtapps bopded ‘dhl@@xg}bon)’l

per fl uorol O‘é‘gf gﬁ alﬁ}ile)nﬂr%'in ﬁlelﬂllxstemf‘?he fRURin 2L ERIRND ord?:rﬁe: as( €speci al l'y

unsubsti t ut enyl) rt| ijl ar_ R S is uhsubstitut eE] and wherein
Rl~, is hydr 84§ )prﬁaloagj e dike, eyarrﬂi anoyhgsouas Ky ew\ﬁb%ws 1%Bwer

al kyl; and Rsmhauwnﬁgeﬂv@,rnoh@mrbs@dulem suct?8s alNoif)ilewértilRyl Sidideslyrent  Het
is in another g cuI ar nbodl nment a 6 nenbered nonocyclic het er oar omati c

ring cohtai nfiig? Fteieoﬁf ¥rogens or a 10 nenbered bicyclic heteroaromatic
ring containing one nitrogen, R15 is |ower alkyl or perfluoroal kyl, and R16
i s hydrogen, Thewem “ddwkstla)kybeartparnyidrmood ahdapk Joveandldgicatto rabgenips bondel June

2003 WO 00/ 48994.. / 58 - st preferred X-2 is selected from

the group of §'3§ Wg%ﬁipg’%kg‘}‘\% agﬁ&ifa{“‘“ﬁ \' N\ NH~~~H~ H~CH3 CF3 ~
N, and N1.3. In yet anot her enbodi ment of a conpound of fornmula | X is a
group of for b ter-"3rayl’Rmears an\mpya-a(:lzuadrg awyl oRheter@rylegrdup bordegr e as

defined abo o r § wherein
RIO | |om¥@%ﬁﬁg R D L P o o P D R B 2 e ©

phenyl 10 or pasRhteY)jaad|the Wﬁrerf%srph ROBPS gmxblsslmqhﬁf!@&é@roruhéwgtth\u%d Iovver

al kanoyl . tocdﬂeﬁﬁéﬁ]pu&ft@ué‘r@ﬁs&mgdl ments RI8 is phenyl, R ~ is |ower
al kyl which is unsubstituted or substituted by pyri dyI or phenyl and R-0 is

| oner al kano henyl ichis d or .sybstituted by
hal ogen or %&%F”&’I I?By%: ’%”é’slaga @ﬁ?/‘fp’lag "gﬁ &W pedh WhCh s ubst i t ut ed
or substi tut bondegd \lmmowglek@m 'ﬂwprdgelrreldcmnﬁo\}agﬂoyb,u pliedoagr al kyl and Rio
IS substituted or unsubstituted | ower 15 al kanoyl with the X—3 groups H ~N

Junhe glgggN %Bﬁp%glf%@dégéﬁ%!{%ggmgt heRs al_sl%byltuer?t 2 iBaldmaticor 11
15 heteroaromatic ring which has a positive Hammett sigma valus as defined for
example in Jerry March, Advanced Organic Chemistry, 2™ Edition, McGraw Hill,
1977, page 246-253. Typical electron withdrawing groups are cyano, nitro,
chloro, alkoxycarbonyl lower alkyl sulfonyl, and aminocarbonyl.

In the compound of formula 1, Y is preferably the group Y-1 whereby the

20 invention comprises a compound of the formula:

22
Y ¢
.
H{4 Rz

wherein X, Ry3, R23 and Ry 4 are as above.

In the group Y-1, preferably Ra» is hydrogen, halogen, lower alkyl,
perfluoroalky! (especially trifluoromethyl), R,; is halogen, lower alkyl, perfluoro-
25 alkyl (especially trifluoromethyl), R, is hydrogen, lower alkyl, lower alkoxy or
halogen; more preferably Ra and Ra; are lower alkyl, trifluoromethyl, or halogen,



- ISHSC- ~Hs HCH3 CCH3 ' NH 3~-N O | H being nost preferred. CH3 ' NC H
" [0 1.4. In another enbodi nent of a conmpound of fornmula I 1' |s oup of
fornula 5 RR2 R~ R2s Y-1 and X) R~~, R=~) and Rya are as def1i1nlé‘d‘e§t9§§e;
particul YQP0E84ein R~~ i s hydrogen, lower alkyl, trifl udimER0aPIOSEy

hal ogen, R=~ is loer alkyl, trifluoronethylg8-or hal ogen and R~~ is

hydr ogen, |ower al kyl, |ower al ko~-~, or halogen; nore particularly wherein
R~~ and It~~ are | ower alkyl, trifluoronmethyl, or hal ogen and R~~ is

hydr ogen, | oweost grdégrablylRoyvend &bk ioweprikiibdrdptogen rnmddR pisgirefeaddly ' wher ei n
1'-1 is sel e&gg%g%_omthe group of 10 11 June 2003 WO 00l 48994

PCT/ EPOO/ 01058 - H 1 r\\V\V\v VA ~CH J~CHB I ~Brl ~FI ~ CF3
| ~CH3 , ~, , > H3,H3 \ E \ \ ol = ~H .~ ~CH3 | \ CH3~H3c ~ cH3
CH3 ~ H3C CH3 - ?’Efﬁ%’,edE‘qﬂﬂbﬁiﬂf‘"‘?efﬁ:ﬁzi’delt%ﬁ'%&@ré?loé?“’ﬁrici .., ,and

1.5. In an further enbodi nent of a conmpound of formula 1 1' is a group of

the 5 formula Y2 Y-2 ~R30~p and p, -, 7 R30 a&yR<,, ar defi ned

above) particuks wher ei ot i s a ered roaro ring,

particularly ei n the er oatom i s YW Br~l ost prefFerred Y-20Fs sel ect ed
[INACO

fromthe grou dpisFs FSNA gy, CH3~H3C N~ CH3~ and 1.6. I n yet another

enbodi nent of a conpound’ of formﬁl al ~~~herein Y is a group of formula
1"-3 25 . Y-3 ?Fd 1', R and Qare as degjned abgye, and the dotted bond
can be optionalfly 15 hydrogehated, nore particul af Py 1'-3 § el ected from
t he group of June 2 001 48994 | EPO 58 - 1 CH
3
CHa CHs CH, 3
E CH, |
d CHaO/©fU B/©jCI \@Q' é’f
CF3 Cl
F
(i
5 When Y is a group Y-2, "Het" is preferably a 6 membered heteroaromatic ring,

preferably the one, two or three heteroatoms being N, with the Y-2 groups

H3 F3 F3
' X | S N%
P CHy  HaC” N CH, \ ,

being most preferred.

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 is preferably:




HCCHCHH CH3 ~CH3 H3~OC\~H>3~rs,,IHBCHBI~~.CF \ -~
Il / ~/1 0~\ [/ >>>>>>> CH3 CH / \ ~HCHs / CH30 ~, ~ O > >
CH3 CH3 N3 O0~~ :p > > > HHiNo NH~ NG~ HC-, , >>r~so11JB“ ZO(KIC>>
> > N3 ~N\wWoa4e80 ~S > > > > > 1 0 ,and . 1.7. |In furthePCEEeOIFIDES

enbodi nents of a conpound of fornula | as defined to above X is a group of
formula X-1 and Y is a group of fornmula T-1,1'-2 or Y-3; or Xis a group of
forma X-2 and Y-3 is a group of formula Y-1,1'-2 or Y-3; or Xis a group

of fornula X-whead st ds%bavadrwme%né&ﬁm gan'beldptiorally Aydrbgermradierein X-1,

: no v
?1( Izorfa( gpeé ILR’E%FIZR} @ris g@réé)d?’?r%ﬁ{] c&tteg Iirﬂﬁr}?)"gﬁoﬁﬂ%faf%r IIQEE%@FE% er)?eg

15 r~~herein 12(0445 peeferablyi2-fankdiTa, ﬁz}ddimbfﬁnd(-hidlloxﬁ lower kdxy, lolkerJune 2003 wo

ool 25098 PO BERE B35 B ST TR o ASa LRy RSRRL o 0 1
per fl uosol O\A/q:rwﬂhk(yb lawer #ltanoyl, nitrodeweralllkjthjo, pheny, Orwamd,suﬂsmhngobhy | ower
al Kyt oul fony Loy RS 'ch s gh QUerAY L aad q@apgﬁo@ng Paflol it ormul a Y- 1 R-

| ~I R2; R23 ~- oY val Kyl) or | oer
al kyl and 1 zrbl@nysarbanﬂgl@mer aII\ammdowaMl},oﬂ su n)Il,dm:r dkdyilfinglnd R24 is

hydrogen or lyefi§ord lQ\r\PranL:f?\foKT Iﬁ?mf, Q)rr'f'a‘. & aﬁ@ﬁh;(p %hweei,s (NI-F‘%_QIJh@reQ@ ]@bove and

the dotted b nd c tio dr ogendt )e- ais
2-4 and R-6 il8W&iA Qwoyg%ﬁa F’tﬂ??“)" o RYer alylpming cprhoayler

al koxycar bonyl, |ower al kanoyl, lower allyl sulfonyl, |ower alkyl sulfinyl,
perfluapo | over A lsanearticuluil§,nB 3 1Mfoh9¥@ﬁve9dukﬁbb¥{'d§xﬁ{enﬂﬂe5ed cINIrIRy1~ here

R= I | k | | t

M erein X1 428 GRS s [RE 7 of e i @Deere s8-Dprsis B L A n = 6
is in the ort:k\@lkpm)s|Id>werrallayfhshlfcs-lyhydmabkm)hxbpp}uenal &yphenyl stubmtuceyid:yo

hal I I |,

v?t (r)genzzvaﬁo)ar%q%y?‘ehtﬁm ?“v"g%’ﬂ “8 l% % ﬁg gircglsl&\grragv &J% Yis a
group of the ISbIrHRrIeathrelestzlower ﬂkdeR:hO\zeralLomrlmrﬂIem S hydr ogen)

hal ogen) or I1gyefae ?IM no M'l ~and &ela@{tgcgg h®fs i chﬁthyl) and P24 is by

drogen; nore particularl ereln It~ 1Ts hydroden or hal ogen and R's is

hal R27? d al t hyl t hyl d R ~ hal :
arogen, s r}%flogtopgr%\{;(lerably, Og?sna)grgup >(g»ftl'xe(%grntlrgla yioan 's hal ogen

'}’Z};X c%}b O(CH:; O%H;; %5\’6 T;%
G”é%

el g
hra R a{o TN e

g

O s
Bie

~y




11 June 2003 WO 00/ 48994 - PCT/ EPOO/ 01058 - 19 ethyl, or nethyl;
particularly wherein RI; is in the ortho position and Rt; anﬁ 5116 rg bot h
chlorine, and R=, is nethyl and R~s is chlorine or ethyl; e r‘&lq%sp
conpound WiggRsdeq PCT/EP00/01058
4-[[(?,6-dich|orophenyl)carbonyl]anino]-\-[{ﬁhchloro-Gnethylphenyl)thioxone
thyl]-L-phenylal anine; or nore particularly erein Xis a group of the
formul a X—l C"rl R 6 0 x-1 wherein R16 is in the ortho position and is

hydr oge /Ny et cr' -t u\ aro Tar ogety; O v'r'r\y' -+t G)

perfl uo oI D~~erX I« i 0 al 1t oy , rﬁJ n, ljower
alkylsulfo gl dder a I,%i;% Df %formﬂa
Y-3 25 Y-3 vvhich |s a four to si x membpered cycl pal kyl =i ng R25 i
R26-(CHR)e-- _a isl2-4 and RAG is azidd yano, hydroxy, |ower alkoaly

| ower al 1 BoN) oer al karffqyk, | ower &l kyl sl | oper al kyI

sul finyl, perflugro K@amo tro, roéikgﬂ%ltuo and the
dotted bond is hydfogenat &y, arti‘cu rly oherei/n R-6 is halogen and R ;| is
hydr ogenp or hal ogen; and 3 ifs a four of fi~e nenpered ring and R~~ is
| ower al koxy, |owef alkyl sulfonyl) Iower alkyl sulfinyl, or fower

al kylthio; nore partrculrarly whierein RIb 1S I n the ortho position and R-5
and R 6 are both chlorine, and R 6 is |ower alkyl sulfonyl or |ower

al kyl thi o; especially a 20 conpound which is

4-[[(2,6-dichlor G\Milhny}()bﬁfelg@my;bs]laﬁrimﬂ)]{m*are;Br[e&fz{bdﬂhﬁirbg'drﬁlltlnfﬂl’zi/}h) butyl j
cycl opentyl j hloxor e n ani n articul a wher ei n
X is a group nolEm nf"(r)ﬁ? Meé’ l?wfmﬁgﬁ ‘&08)] Poxze dl%‘@ oorraeéﬁ Qg WSB‘@K .
hal ogen and Rnprqlse&adhhgﬁ& iahoavey alkgl, aitgy, oymoohaloges, Revet dkytaléonyl, br 11 June.
2003 00l 4 , e n,

hal Og\é\% ot h ﬁuf%\@?&?}p}%ﬁg“gg\ﬁﬁ%ﬁ lo\@eil'am? hitro Pﬂo'a E@é?écﬁ%ﬁ a i s
hydr ogen or 1chﬁqr§q; P&D@Péﬁ‘ urealkybrlgrieral IYhhlB 025)’a110-3a151Cuh451|YeRN48 i, a four

olr kfl ve lrrerrb%@lglrksllmgn@;mcﬁm h&ofker; tc(“@km,tlmao %ex‘fﬁno?‘oléw@ﬂqil\ﬁres &é?lg)ﬁweg g
al koxy, | owe y on i 0) an
the dofted bdAdup rnsigvla@@ﬁé*’ﬂ@a 1*‘1”@& qrrmoamoyaﬂﬂa@mom QUET| aE\

‘he ortho

O

pOSIh t: on gng R\, mdo,lb?al&eahr Rweedl Rylthid efpd?ﬁuoxamilvemm (é(sgb&xaﬂ’ y1l then R~f~ i's
met n i r or Ive
renbor 4B 11 ngvTHarer B Mos Tttt e S0 Ryt Roro er bghiBe o P¥fics. | n

anot her enbodi nent of conpounds of fornmula 1 Yis as in formula 1 and Xis
X-1 /i R 6 o X-1 MbesoyeRiitSs pseferedthabgrdupsseleatedgeR)s, boRerndlReylbe or

per f 1 uor oal ky, r ) hal ogen, |ower alkyl, or

perfl uor oal kyel‘1 @%gai'r%fgb @F%ge@vﬁegrag?gpﬂ is chlorine and R 6 i s hydrogen or
chlorine. In this _enbodinent Y is parti cuI arly Y-1 R22 R~ R2 where |t~~ is
hydr ogen or | ower %wrc)mliwrff%edrwwénlarecﬂliébef&r%yla or perfluoro2o
alkyl) and R*., is h drogen particularly wherein R~ is chlorine and It,b
i s hydrogen or cfy or§ especially the_conpounds 4-[
[ (2, 6-dichl orof P

hi oxonet hyl ) - L- phen.

yl al ani ne,
{?-ethyl - 00I48994
PCTI EPOO/ 01058 21 LC
4-([ (2, 6, -di chl rohenyl ) car -N-[ (2f | uor ophenyl )thl oxonet hyl } - L-
phenyl al ani ne,
(2,6, -dichl -.\-'1 }-N-[[2-(trifluoronethyl)phenyl)thioxone
t hyl ] - Lphenyl A Y is within this enbodi nent T-3
15
Within the group X-2 "Het" is preferably a 5- or 6-membered monocyclic
heteroaromatic 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. R} 35 is preferably,
20 nitro, lower alkyl sulfonyl, cyano, lower alkyl, lower alkoxy, perfluorolower alkyl,

lower alkylthio, lower alkanoyl, or aryl (especially unsubstituted phenyl); Ri6 is



2s Y-3 which is a four to six nenbered cycloalkyl ring) R ; is
1~~~,-(CH)e-, ais 2-4) and R ~ is al koxy) |ower alkyl sulf

| oneral kyl thio; preferably P.,c is nethoa~~, methyl sulfonyl P{]‘ﬁwer?&oﬁyl

t hi o, or wabdusImhere R~~ is | oweral ko~. ycarbonyl or to PCT/EP00/01058

| ower al kyl am nocar bonyl, and the dotted bong.is hydrogenated; especially a
conpound sel ected from4-[ [2,6-dichl orophenyl)carbonyl Jam no-N-( [

1- (2(acetyl am no) et hyl ) cycl opentyl Jt hi oxonet hyl ) - L- phenyl al ani ne, [ [

1-[2[ [ (net hy|paéﬂ: quﬁyrdb@fé)il Bal@deh @ikt Bahd, lower alk , perfluoro lower alkyl;
cycl opentyl ]t %xo &Ey&% 6% hI oro 56 ﬁﬁ'gonyl ] am noj
L- pheny! al ani*fA QLW (efe%t ﬁ‘i“ nyOgﬁ ArBonyl ) ami no) - N-( [

1-(2- nethoxyethyl)cyclopentyIJthloxonethyIJ Lphenylalanine, 4- |
(2, 6, - di chl or opMorelppctinubay ity KIAHienis h-6Nn¢mbered monocyclic heteroaromatic ring

[ (4met hyl s I t enyl [

(2 6. i C‘#@gg)ghé?%}}! (?gt?%%g l‘fagé/f'e!akg]pm%% PPyimtiaRRCEY ] 36 Alittered
(3-net hyl t Ibuqyylpcrhmyﬂoauymtmburg;do)ndnmmgonenh;dg@nLRnphelnyﬂeahlamhare or
[[(2,6, d| ar Eonyl
propyl ] cy Io ut y?wihaﬁé&lgﬁ‘g%]%ﬂa%- ﬁﬁ}anlg;rllpaﬁfgr#?\zgka %?&ag)é 1151&8;@&”
nbodi nent of a c npound_ of fornula 1 i~as_ in formula 1 and Xis X-2 R-s
H Het R s [R30Jp ldexspecilly qufﬁfedlgob}%r)rﬁlaﬁéof)‘theﬁ?ﬁrrﬁ“l‘ﬁdl ne and R 5 is |ower
al kyl, or perfluorgal kyl and 25 R 6) and P~~o are hydrogen, |ower alkyl, or
perfl uoroal kyl : Ha 00/ 48994y’ '3 I n thts odi nment 3ifp particularly

[

1-
4-
1-
4-
)

e

Y- RR2 R~ Lt~ en oL gs~yer al k NS hal ogen)
| ower al kyl, er fH uor oal angd R~ is hya{r ogen. XiAI t rnaitl i vel y 1' is in
this enbodi me “GHR2s dHg A Fghi ch~\& a four,t menber ed

cycloalkyl ring, R-; is R o-(CH)e-, &ais 2-4) and 6 i s al koxy, Iower

al kyl sul fonyl, Lower thio nmet ho qu n
net hyl thio> or kl%’é‘%ﬁ@ ”RE@fqeﬁbq myLﬁé@éilP:%??%?m O‘berraglﬁ' b
| ower alikyl arriumszdamlmmgibr sndndunhbb)dpr)trtcbrﬁodqdmﬁyl Ry yoiprefpeatsly eubstuastpdam all ~~ a
conpound sel ect ed fr yr.idi nyl car bo J I ~-((
| ((4- et hyl s QFFRIAFIM mlwt Wertecgbwey%wéwmmf Eewspm %’m F
4- (" (-1 (trifluoronethyl)->-pyrimdinyl)carbonyl]amnoJ-\-( ( |
- (4- net hyl sul f onl# a~;hefe1yrledlcmbmbubxyk)gtxhphmqhﬁ.hyﬂohér bl bl iani ne) or 4- (

I(((Z(jl1 (rjr{e'[rﬁi/lh)sdu \?%ny ‘§ } ‘}hosmﬂ&f% rﬁ”%“@%"%@%?’r‘i?w Qﬁhﬂﬁé] al an| ne. In
anot her enbodinather emIbOélQOpﬁhr&ijﬁs plwnmhwbdlw\ﬂnsgb%tltut@ (Tr@rﬂhmtatesﬂ band X is
X-3 R-y5-~1 Ma&%em?lfwe’? aﬁ%xﬁﬁgﬁpﬁfny} !oﬁg@éﬁgﬂvﬂ%h is Qﬂ‘ﬁfbsﬁiulfé/d o phenyl

Lower al k—-I June 2003
PCT/ EP00; 01058bstipteddylavenalkoxypyridyl lniver dkoer lﬁiéﬁt aMPn Ryofis June 2003 WO

001 48994 - 23 eaistﬁaéd@:g'pr‘émm Whsimbstifutéy #hagalkaabyll\oie hcedyl Hlng ot 1 S
hal ogen) | o~er él or perfluoroalkyl, and R~; is hydrog en; especially
| -

4-( (2S,4R) - F'8E 2-phenyl -: I (3-pyridinyl)meth~1
J-5-o0xo0-i m dazol i d| n-1-yl J-\-[ (?-ethyl-6nethyl phenyl)thi oxonethhyl
J- L- phenyl al ani né&heAlspediaiigtprafedryd gréupsXiduare bf thedobrodiament 1'-3 ~' -1 25

Ts, T L

Hac\er H 4

20 ¥ » 4



~'-3 which is a four to six nenbered cycloalkyl ring) It~-Sis R ~(CH)e-,
ais 2-4) and | ~~b is al koxy) |olver al kyl sulfonyl, Iomeralﬁﬁghgbe

pref erably "'met hoa~y, nmethyl 10 sulfonyl, or nmethyl thio

where R WOI08/48%4er al ko~. - ~carbonyl or | oweral kyl ani nocar b&&J/BPOALSE he
dotted bond is hydrogenated; especially a-d@apound sel ected from

4-[(2S, 4R) - 3-acet yl - 2- phenyl - 4-[ ( 3- phenyl ) net hyl J- 50xo0-i m da-rolidin-1-yl]-
N[ [ (4- nethylsquonyI)butyI)cycIopent~~|) thioxonethyIJL-phenyIaIanine)
or 4-[(2R, 41t)- 3- tyl - 2-phenyl - 4-[ (3- phenyly, MbJ 3-oxo 15

i m dazol i di n- I-yI [((4 nethylsulfonyl)butyl)c cl &bentyl )t hi oxonet hyl J-Lp
henyl al ani ne. r enbodi nentf off a conpoun h formula 1 Xis as in
formula 1 and Y islt R~ R2~ R23 i # hydrogen or | ower
alk~1) It~~is halogj Nro~, er a|ky|,,ﬁper 8‘a|)and R4 is

hydr ogen, pa@ﬂ$gu%ﬁ¥ y ~~here|n It~~ IS ~drogen30r P \I and 1:~~ is
hal o; en) ethyl) orgtrif I Of@C pr ef err ed aunds of formula 1

Y-3 11 June
g his afour t5CERx nenber ed
cycl oal kyl ring, I~~; i's R,~-(CH,)e-) ais 2-4) and It~n is al koxy) | ower
al kyl sul fonyl, Iomeralkylthi‘C*breferably nmet b nmet hyl sul fonyl, or
methylthio) or R-; is NHR ~ koxy car bonyl or

are wherein Xis as in

Iomeralkylanlnoc onyI) and dotted bond i ydr ogenat ed. The conpound,
of the inventd ibit theNy d ng of ~' CAl and fibronectin to VLA-4
on circulating | np ocytes) egsingphi h, basophi and nonocytes

("~" LA-4- expreSS| e s"). TH ndi ng of VCAY
~'"LA-4. on sH 4 i s kRem~——=RN be 'EPJ'C te
states) such as 0 rheumat oi d fart hiN_ti s) r«ﬁare S
bowel di,ease, &hd p3 ular® in bi ndi ng ®f e phils to pul nonary
endot hel i um whi ch co putes to t ause of the p ary inflanmmation
whi ch occurs in asthma. Thus, the conpotunds of the preseht invention would
be useful a nmediganents, espeC|aIIy for the treatnent of rheumatoid
arthritis, mltiplé scler05|s 15 infla \ bowel disease, and,

and fibronectin to
certain disease
erosis, inflamuatory

especially, as On the b Nof their ublllty of inhibiting binding
of ~" CAhl-1 an bronectin t V A—4 on ci Nydl a i ng | ynphocytes,

eosi nophi h, basophi s, and non s, the c-hwgﬁnds of the invention can be
tiled as nedi camept l{or the treg! t of diso der ich are known to be

associ at ed ~~~|th suc
rheunatoid a

'blndln >anp|e ch disorders are
nultl [ ~Sthna, and inflammatory bowel

di sease. The co f the kpvent'- arepreférably used in the
treatnent of disease pDhary i nf tion, such as asthma.
The pul nonary infla on, which oc&Bhs in asth , related to
eosinophil infiltration Chfo the |lungs Werein th osi nophils bind to 25
endot hel i um tvhi ch has been actlvated by some asthna tr|~~er|n~ event or
substance. Furth nnre})0 QUnds 3 é}é% Kels} % SO Q%blt t he bi ndi ng
of VCAA' |-1 and I ?% 5 ??hfé} 3&%5 P QFHﬁaﬁ eta7, also
known as L PAdiasterdoinns, ial oéwbr@ssednmnpgssqﬂmubmeby scexpsM@bhptleserand T-cel | s.
"While the 30REEGh se rol e of al phad4-beta? interaction with various |igands
in |nflannatory condltlons such as asthma is not conpl etely understood)
conmpounds of the 11 June 2003 WO 00l 48994 PCT/ EP80/ O OS8 t§~ i nvention
whi ch i nhi bit boFurthersmbndiments viheh defineprrietlanembediments ofthei ng are
particul arly efnbeehds\f form@Ril ¢ sevdsiehbebwast hma. Furthernore work with
nonocl onal anti bodi es to al pha4-beta? indicate that conpounds which inhibit
al pha- bet a? hi ndi to h~L.adCAl <-f or V are ful Jor the tregatnent of
i nf | amat or yq gﬁ? %@Egé‘.‘m’-ﬁsgﬂMPau‘getf%@%iﬁﬁ“ﬂ%n%W 82{ nt of
ot her dbseasémnmﬂamhich such binding is inplicated as a cause of disease
damage or synptons. The conpounds of the invention can be adm ni stered
orally) rectally, or parentally) , intravenously) intramuscul arly)
subcut aneous)}) intrathecally or ans gernal l'y; or sublingually, or as
opt hal mal ogi cal preparations) o~ esol in the case of pul nonary
i nfl ammati on. Capsul es, tablets, s en |ons or solutions for oral
adm ni stration) suppositories, |nje@t|o@ sol utions) eye drops, s¥tlves or
spray solutions are exanples of admi nistration forms. Intravenous,
i ntramuscul ar, oral or inhalation admnistration is a preferred 15 form of
use. The dosages in which the conpounds of the invention are adm nistered
in effective anobunts depending on the nature of the specific active
ingredient, the age and the requirenents of the patient and the node of
adnlnlstratlon Dosages may be determ ned by ‘any conventlonal means, e.g.,

[ I 1 e, N 1 —y M g, M o o



11 June 2003 R O 001 48994 PCT/ EPO0O/ 01058 -26 bringi ng one or nore conpounds
according to the present invention or a pharnmaceutically aCCﬁpL%gg% alt or
?(&'3 abl e

est er th&gﬁ&f@[}g) if desired) one or nore other therapeu;t,\hg l&oéo

subst anc gal eni cal adm nistration ; rmtoget her atible
pharmaceutical carrier material. Tablets of gfanulate; 5 can contain a
series of binders, fillers, carriers or diluents. Liquid conpositions can

be, for exampl Lh the formof .a sterile ater-mscible solution. Capsules
can contain 5n§i’Y|, Fé‘ranéfR‘Pﬂfec‘ifé{ﬁgpec?ﬁb"&'&d?irf‘ﬁﬁaf%“ ﬁ@"ég’éﬁ’é "Iﬁ’i?ﬂ‘@lﬂi ent .
Furt her nor e, nitravaiegenppafliiogpnaahlylt dveanasandeR |k isdsdsogest biwee alkyls natd,y used

a~ preservin i LAzl i st - ingm eml sifyi ng agent; as
R cﬁéﬁ%eﬁéipvﬁé%%&%@% HiPrd s afd R
additives cahn@psodmlymdrserw.ﬂuwm mest prefersbly wisaneincfré ds sehectaddromher i al s
and di |l yent ~.cap, gonpri se an~~ conventional pharmaceutically acceptable
organi c or ifiordgani c substances) e.g., water) gelatin) |actose, starch,
magnesi um st ear al c, gum arabic) polyal kvl ene glycols and the like. 15
Oral unit dosggeforms, su  table capgyl egp preferably contain
from25 ma to of a ljtompound of} the 1 nvenf i

present invention kaylbe by~ a NVeRT D means. In reaction
Schene 1, a 4-vitro-L-phéﬁyI ne "derj i He o armula 1 in which |~
is lower alkyl, whi&fsis a gonp@ind or, readi h~ 20N@z epar ed by
conventional nrapsy is acylat CFh a benzoic acid derivative of fornula 2
in which R~ hydrogen, |ower_alkyl | | o~~er al koxy, cycloall:~~I, aryl,
aryl al kyl , vi C 0, | ower thio) |ower alkylsulfinyl, |ower alk~1
sul fon~~l, | o’ al kanoyl ). hal o L perfluorol ower alkyl, It; is

hydr ogen, hal ogen or | ovied al kyl and Tt4 is hydrogen) |ower alkyl, |ower

al ko~~, aryl, vitro) cyano, 25 lower al kyl sulfonyl, or hal ogen, using

conventional 1n®ang ahétheadindedinnd of 8 coMpbaAd oF ArmdXaNRlifa goup@TERUNd Of
formula 2 m‘:% be lggﬂ% erted to the corresponding acid chloride and

condensed wi t A" ound of formula 1 in the presence of a proton acceptor
such as a tertiary al kyl am n%? ~lternativel ~ conpound 1 can be coupl ed
tvith a carboxylic acid of foheyla 2 using standard 30 peptide couplinb

conditions, for exanple HBTU i n dbae—resence qfi DIPEA in a polar) aprotic
% bet <<ee\O0 C and roomtenperature to

solvent such as DIvIF at a tenpe
give a conpound of fornmula 3. Co he conmpound of fornula 3 to
t he correspondi ng thioam .de of fordiNg 4 can be carried out by treatnent
with Lawesson's reagent ~~hich Ry [ 2, Rs,) 110June %603 WO 001 48994

PCT' / EP§0/ 01058 - 27 P

bi s(4- met hoxyphenyl ) -1, 3-di t hi a-2, 4-di phosphet ane-?, 4-di sul fide]. The
procedure is star@did YaRe RasansbRn ageaciqined pastiearly whersieHeps 2éxahpl e,
Schei bey) S.,¢-FRAMeE@moRocyelic hdt@MRASGARIc Bng EbntBMihg 50Cor Lhitfogeieba 1978
87, 27?9 and Cava, rl. evi nson, h~l

P. .. .L L, Tetrahedraon ,198S), 41, 5061. The
vitro group drU8EENANdAHIENNeF HHOgERANS 2D OkEgen 9L Netn eistish bigtic
cor r espondi nheasromeninyicaing whtdifiag ¢ end 3aiabgemransraydrabularle wheneirat i bl e
wi th thj;oam ¥ LA L NG &educi ng
agent 1 e e e ah G ey perfolduds
t enper at ur e afkylloweatkylthiedowert akayioyh oa acyd fgspeciallyoinsubstituted ghenAd~| at i on
of this conpaip@cilidR @M @swbstitdfed PheRfl 8RO FhY et R PRNTVUFSzeAChAogeh, fornul a 6
usi ng standard pepti de coupling conditions, far exanple HBTU jn the
presence of DHEBACYaRodowst alkyl, pesfaerclowsr alkis ardiRi inBydsopen af lowet enper at ur e
between 0 C ]room tenperature give a conpound of fornmula 7. In certain
cases) for exanple with hindered carboxylic acids 6, it nay be advant ageous
to formthe corr ndi.nb id haljde. and react 15 jt w,th the am ne of
For mil 2895, ty i AN Hot HEDHPELDHEE i aneihephrteRbEsEPBRmMade cuch as a
tertiary am naemberéd (aomedyblyd lseneroagomyatickimecontiaingalr doXpitiagzeacork ¥ f or nul a
6 may be substi € & I : Syl f | ;< 16xana, | ower
2yl Toner e tRcle e Rdioidd Bne cONBIREL e nitbeef Y o
ani nosul f onylalkyer pexfvosdadingrara Ky s, hydoogan, kviey latliyl, o phsfoosalkilandr al kyl )
al koxy | ower ﬂ@loifﬂbserfto al kylthio I ower al kyl, alkylsulfinyl |ower alkyl,
al kyl sufonyl Tower alkyl) Iower alkylsul Fnyl, |oer al kanoyl, aroyl) aryl,
aryloxy. ~1,"'here appropriate) it may also incorporate suitably protected
reactive functionalities hich nust be renoved to permt final conversion
into conpounds of the invention. The choice and use of such groups wll be
apparent to those skilled in the art. QGuidance far the selection 25 and use
of protecting groups is provided in standard reference ~orks) for exanple:
"T. V1.". Geen and P. G I\l. Wits) Protective Goups in Oganic

o e A NN A .




3 4 Otho-substituted benzoic acid derivatives which are not commercially
a~~ail abl e can be prepared by conventional neans. For exaanﬁ
ortho-substituted awl iodides or triflates nay be carbonyl at CHHW?%Q%S

pr esence Wi 08/489946n nonoxi de and a suitabl e pal | adi um cat al RGWEPOPHE058
preparation of such iodide or triflate intergedi ates is dependent on the
particul ar substitution pattern desired and , they may be obtai ned by
direct iodination or diazotization of an aniline followed by treatnment ith
a source of iodi ddost@referraditEis splettad fionmbe@ebeof Triflates may be derived
fromthe correspondi ng phenols by con~~entional nmeans such as treatnent
~ith trifluor t@ane sul forgHz @nhydri ip the pres ecpf a base such as

triethyl am ne i sopropyl et hylliam ne i i nert sol j-ent) O her neans of
obt ai ni ng or tho- ub#}Ttutedﬂbe zoi facifdSnvitves t NeadfenN—of an

2met ho~ypheny I|neé%§ i 'é% suc 9 Hith antal I i gnard reagent
11 June 2003° R O 00148994 °PCT/ EPO0? 01058¥- 29 fol bawed My hydrolysis of the

oxazoline ring follow ng the general procedure described by hleyers, A L)
Gabel, R, hijidiellhgk)ardsthd?endbodihent SFAREBMPbALE of 3mulBl’R1d 3fdup JfO G ve an
acid of forn&la 0 5- or 2,6-D substituted benzonitriles also serve as
conveni ent preécg 3% to the corresponsing benzoic acids. In the 5 case of
hijhly hindered nitrites, for exanple 2-chl oro-6-nethyl benzonitrile,
conventional hydrolysis under acidigwgégbasic conditions is difficult and
better results are obtained by DI BAL r etion to the corresponding

benzal dehyde fol |l owed by oxidation ugkﬂ a sodi um chl oritel hydropgroxi de
oxi di zihg reagent. Schene 2 10 15 20 7. ﬁNgCI | 2. CH31 p 3. Hydr r§sis -
OH~ OCH3 | ~ R 9 10 Enploying essentially the sane procedures described in
Schenme 1) ut ialnriz'ii,rl%;xs,Bmemféﬁ@a%mqueéab@wmmxsuladvu' ereipRag & RBEDYY) one can
prepare compQdsi@iarfyolvitieth R ishbib GilwhRhidubRbstiated diaudithh@si s of
anal ogues a ranc%ed gﬂgl or gclo | kyl” mopety, a sim/lar procedure to
that descri b&Y RYRAXQTenyl pLpRr é“]éﬂtilwgﬁ%l‘ Rpaistspbrgituied Iﬁ""t‘-‘ﬁé“béﬁmté‘%ri ate
branched chai al kyl carboxylic acid of formula 12. In this case,

Pi e represenggwggdﬁﬁﬁtg al kyl ) unsubstituted or fluorine substituted |ower
al kenyl) or a substituted |ower alkyl group wherein the substituents nmay be
chosen rom ar yl )Inre’repseiesrd embpdisnents/Ruadd Phiepith Bioyis lovsrelkybwRiskyy | ower

al koxycar bonynsubaiteled ak kibstibited bl @WaEyIr Xkny3 Bhd ROMS JovrehfkaHEy Cod Over

al kanoyl, nityro r rat ected amn rqup. The ne protecting group
nust be chos 8%5 %gﬁemtsi%p&slﬁtyﬁgpﬁéﬁ}@&&g&%ﬁﬂ] ]PHercﬂ#’ﬁfg'rt

car boxam des R;gis phtidylJowver a2100 3:hioHIs Q@b AR E Ate PETIUBROUtATHAG weBtlkdhi, oam des.
Car banat es, fQr. Rl 8.4t entq.but carhonyl iLety.arl. i le. As
appropriate,’%ﬁggg%SEB é@t?ﬁ%kg?%bg§"@2§°ﬁéu %ﬁ%$§§rggxggh§g%¥¥%%g| mean

| ater ilm t he adkamopkwith tha¥-3 greupesul ting free amine can be further
functionalized utilizing standard net hods. For exanple, the am ne car. be
acylated by tre nt ~~~ith #Rg appropriate anhydride, isocyanate or acid
halid:. Rs C02 |1} The synth of i m dazeligihones of fornula 21 is
described in reaytli c@n schene™g. aninoé%ﬁj?? | ani ne derivative of
structure 13 in r{gﬁgﬁ\lts, IS ;&¥ﬁf_heteroar,&kﬂpranched chain al kyl or
derived froma compourpd—of for a an d 10 RMNTs lower alkyl) is
coupl ed ~ith @3 Notfct ed iNvo~@aci d B N a 14) ir: which P.8 can be
a natural or unngafural or A-ce-aMn0 aciyd si hain and RO is a
nitrogen protecting g of the t onven ion used in peptide

chem stry) fc~r exanple'a, Fnoc grodgs/ using stan d peptide coupling
conditions, far exanple HBTU in the presence of D PEA in a polar, aprotic
is solvent such as RQIVIF at a tenperature bet n gH,C and room tenperature
to give a conpound formul a 15. Depending on"the ture of protecting

groui Ry, an appropwFa deprotecti thod is ey ed to give conpound
of fornmula 16. Int erggse of the p &Efing roup/R) N5 Fnoc group, it may
a

be renoved from 15 u§fngnstandard basg fir eat ned known to those

RNdSN-6 e Wty pi pgrdine in DA~IF, to
afford an am ne of flornuba lﬁmxfﬁs/fhﬂpo nd 16 can th eact ith an
al dehyde 17, in whi . is |o~er Calk aryl, or a | ower al kyl) in
the presence of a ater st&fenger such as pol ecul ar si 8&4%,in an
appropriate solvent such as dichl oronet hane or THF at 25-6U C to 5ive an
imne of formula 18. The imne 18 may then be 25 treated with an acyl ating
agent such as the acyl chloride of formula 19 in hici: R11 can be an al kyl
ur aryl group in the presence of a base such DI PEA or DBE in an
appropriate sol vent such as dichl oronet hane or THF at 2~-60 Cto gi ~~e an

acyl imdazolidinone of fornula 20. Alternatively) other reactive




11 June 2003 WO 001 48994 PCTI EPOO O 058 -31 an al kali netal hydroxi de, for
exanpl e sodi um hydroxi de in aqueous al cohol to give, after a1C|%| f:@ﬁ%l on,
carboxylic acid of forrmula 21. Scheme 3 HRs H\WH R9 O/ | ~t 013
H 16 | U | wop00@8%dr al Melting points were taken on a ThonasP%\?@W‘&fﬁpar at us
and are , uncorrected. Optical rotations wet®-determned with a

1" erkin-El mer nodel 241 polarineter. 1 HN ~~IIt spectra were recorded with
Vari an XL-200 and Unityplus 400 | ~~IHz spectroneters, using

tetramet hyl silane (T~ ~fS) as DRHer nal HEl ectron inpact (El) 70
ev) and fast atom bonbar dnent were t0 taken on VG

Aut ospec or VG 70E—C F mass sp ayael used for colum

chr omat ograph§7‘3 mesh silica gel for flash
chromatography Iu S were r d of nitrogen to R~~H O
17 15 R ~0o N N Sy—R~ ---s” ~S 18 a 11 June
2003 WO o0l 489 00/ Op,g[%‘r . Yhi g layer chromatograns
were run on gl as th|n | ayer f i\ca gel as supplied by

E. h~lerck (E 1\IQrck vi e~~ ing under 2~4
nm Ul" |ight in a vieXhox, ' r by spraying with
ei t her phosphonol ybdi c acid (PVIA) in aqueous ethanol, or after 5 exposure
to CI?, with a 4 tet ranet hyl di am nodi phenyl nmet hane reagent prepared
according to E. 3Arx M Faupel and |~ ug; er, J. Chromatography,

1976, 721), 224 Rever ed s€ high bure Ii qui d chr omat ogr aphy
(RP-HPLC) ~~~as r| ed out ugi ng either lgters Delta Prep 400U
enploying a 3 x I® Ei 1\l C 18 colum at a flow
of 40 nLlmn errpl )/ rithe=wat er (each containin5
0.7~0/u TFA) typic ife over 33-40 mn or a

Rai nin HPLC eRpP . ' namax~' ~" C- 18 colum at a
flow of 49 m_/mfgu UL ) acefonitrile:water as noted
above. HPLC cond ¢ ary [ -t he 15 format
(S-95-33-214); rom 5o0/u to 950i 0
acetonitrile in water overi35 mn whilecimonitoringthe effluent with a W
detector set to a vvavel ength of 214 nM Met hyl ene chl ori de

(di chl or onet hgne)v 8 gﬁ nol) DhfF, THF, toluene, hexane) ether, and

met hanol ) wer RE'RS BIPSF PReftfidht * grade and were used without additional 20
purification except as noted, acetonitrile was Fisher hplc grade and ~~as
used as is. De#inlraronker eﬁ%dimenmfra&byt#ooﬁdlbéfmrmbm Y ds a group of

N, N- di gt hyl ff’orr%ﬁ?; de) HOBT is 1-hydrowbenzotria~ol e)

Ra2

/7R
Fog 7% Y-l

and X, Ras, Ra3, and Ry, are as defined above; particularly wherein Ra is
hydrogen, lower alkyl, trifluoromethyl or halogen, Ras is lower alkyl, trifluoro-
methyl, or halogen and Raq is hydrogen, lower alkyl, lower alkoxy, or halogen;

10 more particularly wherein R»; and Ra; are Jower alkyl, trifluoromethyl, or halogen
and Ry, is hydrogen, lower alkyl, lower alkoxy, or halogen; more preferably

wherein Y-1 is selected from the group of



25 BOP is ((benzotriazole-I-yl)oxy]tri,-(dimethylan no)phosphoni um

hexaf | uor ophosph;tte, HATU is

O (7-azabenzotriazol -1-yl )-1, 1, 3, 3-t et r amet hy! ur oni um hexaf | d6r8pH6%%hat e
HBTU i s OV@&##8384 i azol e-N, N, N . N , - t et r anet hyl ur oni um he~alCT/EPWIMBBphat e)
30 DI PEA is diisopropyl et hyl am' ne, DVAP i s W-(N, N-di net hyl am no) pyri di ne
DPPA i s di phenyl phosphoryl azide 11 June 2003 WO 001 48994 PCT/ EPOO/ 01058
-33 DPPP is 1, b| s(di phenyl phosphl no) propane DBU is

|, s- dlazablcyc . '

aqueous sodi u

ge brine is saturated
o~raphy LDrl is
yl') phosphi ni c

LNORg Ha
'th?a 2, 4--vphosphe?ane|0 2, °4- di sul fide]
00/ 01058 - Exanpi es Exanple 1.

thio h~l]--1-i tro-Lphenyl al ani ne

t_Chia eCFrO 8h01 TOV al-~le

6 an
((1 (2- rret hoxyet h~~|‘°’)*5§/cl op@'ﬁ‘t yI )c%"}l“bonyl - Vi ?r,o Lphgni’ll aI ani ne net hyl
ester (4.30 g> 11.4 nnDI) in tolue (20 ) as added Lawesson's reagent
(2.60 g, 627mm an S s argegd to 50 C and stirred
for 18 h. The ren m throwh a ered gl ass funnel
andtheflltmg og 3 Pr|f| don by' flash

colum |0 chromat ography el utinbwith hexane eﬁ‘uyl acetate (9:1 then 8:1))
af f or ded . )

N[ [ 1- ( 2- met héiy elhin fusther embadimentiof s xompenpd pf fpraulz bY1is pisearp-afdhani ne
met h~1 ester férgaddY®) 54% 70% based on recovered starting material) as a
light yello oil. HRI1tIS Obs. mass) 395.1639. Cal cd. nass, 395.1640

(RI+H). Exanmple 2. 4-( [(2, 6- dichlzpophﬁnyl)Larbonyl]anino)-I~-( [ 1-("?-(
met hox~et h~~I 115 cyclopentyl) hi o OﬁE yl J- L- phenyl al ani ne nethyl ester.

Me C~9H26N20sS MO . W.: 394. 4% t)\ ZAI' N ~Cl a ?) ! [ ~O'C C C hle ft
C 26H30CI 2N 24S Mol . W.: 537.5d T spensi ory.of N [ ( 1-(

2- met hoxl et hyl )cycl opentyl J thioxonethyl J-4-nitrolL-phenylal anine nmethyl
ester (4.58 g, 11.6 mml), zinc dust[R#£]50 g, 116 nmol)

and p, X, Het, Ra3p and Ry, are as defined above, particularly wherein Hetisa 6

membered heteroaromatic ring, particularly wherein the heteroatom is N.

Most preferred Y-2 is selected from the group of

H3 F3
» g
_ |
CHsy , HiC CH3 and .

1.6. Inyetanother embodiment of a compound of formula I wherein Y is a

10

group of formula Y-3

and Y, Ra; and Q are as defined above, and the dotted bond can be optionally
15 hydrogenated, more particularly Y-3 is selected from the group of



Cl19~' ~?6N2~6 N ol. W.: 378.43 11 June 2003 WO 00l 48994 PCTI EPOO/ 01058
-35 and amoni um chloride {9.20 g, |74 mol) in nethanol (200@%@@3 added
H20 ( 100m_% slowy over 5 min. After stirring for 20 mn. 11 ion
mxture WR0M¥t ed with ethyl acetate (400 nl) and sat. AFPSREORHIEEI ori de
solution ( 1S0 nL) and the organic |ayer ~~b&- separated. The aqueous |a~-er
~~as backextracted with ethyl acetate (3x100 niL) and the organic | ayer:
~~-ere conbi ned, dried o~er Na2S0.1) filtered and concentrated iii vact~o.

The oil ~as dzced un i,gh vacuum for 2 tb,_ps hi ve %\T e 4-amno- N[ (
1-(2-rretho~~-e§Ml)qm tmhox@ﬁhyl\]-bp yl af ami met hyl ester
(4.5 g). To acgolutio CHp ade B3 obt ai n ab&e (8110 g) ~8.7:
nol based on 10 94% purity)’ and di'isopropylethylgni’ne ( 1.70°n, 9.65
mml) in CH2C12 ( 15 nl) was a a sol utidn of IZ 6-di chl oro oyl
chloride ( 1.9 ~) 9.21 mml) in 2 (5 ). e resultant W¥¢xture was
stirred over riFghN O tjon m X e wasyYconcegntrated [ ~t va o and
transferred toat%nnel co i I’géét\a):ﬁ( &80 m.) and
water (40 nlL). The agleous |dyer was separ gt¥d and bac xtracted with
ethyl acetate&®H® _x 50 nL). The conbi ned organic |ayer was washed with a
sat. solution of{ (Na2C03 f gtho<<ed by sat. brine, dried over |vlgS04)

filtered and conCemlN«at ed ) oéHP 'ficatd'H silica gel flash colum
ng. W : ne-’oe%etat 3)>r ;Eo‘réed 4-1 [
arBonyl ) awihg) - N-[ (L2 (2 20 °

chr omat ogr aphy, el
nmet hoxyet hyl ) v-iopenfyIJthioxonethylj-L-phen | al ani ne net hyl est er (4.50
- 1 s

g, 95%. HR N MBHSE e 559. 4201 (\1+Na)
Exampl e 3. 4- (2% - di chl gPgphenyl Jc onyl j "o
?-met hoxyet hyl ) cychopgentyl jt onet hyl j phenyl a ne. cl o NaCOH

OHfi\ Ade S OGL'H,rt' 2 ~N~-O I»dol . » 3. -~7 To a solTtion of 4-[

3 't .5, '
[ (2, 6-dichlor N car m.ne) 1~'-'n& hoxyet hyl
cycl opent yl ) t hi bxometRyl (- L- ph |a|2‘rﬁ@§ thof ester {20072, -1
SI,N,G~S1,4ul. ~Ws: 537. 11 June/2003 W 001 48994%/PCT/ EPBA 01058

-36 7.44 mol ), in IvIeQr% 1 ) added. a<sglution_ of H (421 ng)
10.S mmol) in 3 ). T, KA yir e stfirred r ¥ h ana< hen
acidified (pHH1-2 ith 0.51 HCl . Thelrehct Pon mi re was red into a

separatory flnnel cont’aining ethyl acetate (’150 nL) and water ( 25 nl).
The aqueous | ayer <<as ;ipar at ed and back exm ed ith ethyl acetate (2 Xx

50 ni). The ¢@hbIEY<Gr gan] a e{éH ech il m dried over
Al bSO.I, filtered @ coneent rdje 1J Vi 11 O Puri I
rever sed- phase HPLC—using a 95% acet trile-wat gradi &nt er 25

mn., provided 4-[((2, 6-dichlorophenyl)carbonyl)arnino)-i~-( (

1- ( 2- met hoxyenp~ cl openk woxomet hyl]-L 1o phenyl al anine (3.U5 g,
78/ ~). HR h~i (@] ss,05NB. 1 3. Cal cd. mass, 545.1U45 (1~~1+Na).
Exanple 4. 1-(2-azi uetWI ) cycl opent ane carboxylic acid. N3 02H C8H t 3N32
Mol. W.: 183.21 To an ice cold solution of diisopropylamne (56 nL, 0.396

gl)li n IAHFOG&QBMTWr%rWimo : dﬁkn_?_ﬁﬁsb'f_a'c%)H}io‘éHHio'?'fc?%%ﬁﬂé‘gaas@éﬂé%a0][1 (2g8

> 1. . over xture stirre or

mn, cg%l ed f’g%f ’ggtﬂ)r‘ﬁf?%%@%é?‘%'dfanga 1s@ %rﬁap\é?ﬁvm%grba'g%%ﬂ' ; or

car boxyl at e (X37a4rap ¢ .famda XL hnd ¥-Tha drolpif forvada FdHat2 oy ¥k3;20Xnsn. After

1 h) a soluti f 2- di br onoethane (47 0 i THE . m) ~-~a,
added, the ni %L&eoéfggmﬁép\dgﬁf'g-gé%agé ro%%fngﬁygb{%%rohﬁdﬂ?%ﬁ&z@ to room
t enper at ure drarkBghtl, Yidend ¥dcire on defiredyimemynd theogmbddimmentsnboie.sat ur at ed
ammoni um chl oride solution (200 n), the layers ~ere separated and the
aqueous | ayer was; , Y g yned
extracts ere was %le(gr)é\%\f ?ﬁﬂcﬁﬁ)lwbyﬁggaﬁ‘{né???gggﬁﬁéyag}gﬁ@i‘e?% rggﬁi(eRIaZ S04) .
The soliti on WIS IR i1t @ BeyPpighelonm@in¥dt ed, diluted with tol uene ( 100 25
m.} and concentrated. The dilution and concentration was repeated twice to
gi ve ethyl 1-(2-bronoethyl)cycl opentage carbok~late (52.5 g). , A solution
of the above bromide (52.5 g, 0.211{pgdl)Rand sodi um azide (54 a) 0.831 nol}
in U,~IF (200 nL) was stirred at 58,C Yor 5 h under a nitrogen ak_riosphere
and ~~ss filtered) The filtrate was concentrated to near dryness)



30 diluted wwth ethyl acetate (500 nL)) fltered and concentrated to give
crude ethyl 1-(2-azidoethyl)cycl opentane carboxyl ate (40.9 g)l 35 a @doHn
oil. This material was conbined with product froma pre~ious 1 dHng 2043,
63.5 g) HNA0AE%%elrif ed 11 June 2003 V1' O 00/ 48994 PCTVEHE 0583 -
-37 by chromat ography over 2~0 g of silica-4&t, eluting with 5i o ethyl
acetate in hexane to give 50.3 g of product as a |ight brown oil. 10 The

oil from abov 50 ,. 0,238 nol), was di.sso|jved {n THF (7-0 nL) and
met hanol (37% “gﬁéq%lmstbFGf‘ihBrPoé’F‘OEi“G%‘ﬁgffjrrageé" ko“FSalﬁ"f»@.‘t%ﬂ'ﬁ’iﬂ') in
water (300 nhiloges, ladeedkylHie, peefitdroldigersiRluhd 0 sSWADweF bIkIeHitad, cfhoC

overni ght and _concentrated. ,The, residue, as dissolyed in 2 L of water

cont ai ni ng 4galrc9‘§e ﬁofﬁi\alﬁﬂﬂl&;&‘h’h pert %Olsﬁé‘?Wi&ﬁ'\/ﬁ“@ﬁ A& 8EMP ?ft%e [c}r_rm%]e
aqueous | ayely-wWas acidified ith 1 NHO (375 nL) and was extracted with
ether (? x I L). The conbined extracts were dried (Na2S04) and concentrat ed
to give 1-(2-azidoethyl)cycl opentane darboxylic acid (37.5 g) as an anber
liquid. Exanple 5. N-( ( 1-(2-azidoet cycl opentyl)

carbonyl ] -4-nitro-L-phenyl al ani ne met! ester. 15 20 O, / HEN Ow O
CLOHI2M2~4 Mol . W.: 224.21 H N, O ¥:N A®sol ution of Y-l
4-nitro-L-phenyl al ani ne nethyl ester hydrochloride (3.0 g) 11.i mol))

1- (2-azi doet hyl .l ¢ ) boxyld c .3b, 2.7 l. d 80P
(5.34 g, 12. E%r%}%g% ﬁ%(;a%?hgﬁbl%g‘%%héhde“?ggm)‘grg’ﬂae"[ﬂ\‘}r:‘%(”ﬂdW)g’%A%"gggé’eat ed
wi th dii sopr tpferohidyher lever 41k21, mhd R24.i2hydrogen orTthis argroup oithe fovasulst i rred
overnight at which tinme TLC { 1:1 hexane:ethyl acetate) indicated no nore
starting material. The m xture vvasti luted with water) extracted with

ethyl acetate. The extracts were hed with water and saturated brine and
were dried over sodiumsulfate. Fi tion and evaporation afforded a

resi due which was purified by cW®r omafography over silica gel elutinb with
3:1 hexane:ethyl acetate to affoxe 426 g of N[ (

1- (2- azi doet hyl } cycl opentyl ) carbonyl ) - 4-ni tro-Lphenyl al ani ne net hyl ester.

Cl R-'"~3.iN5~5 Mol. W.: 389.41 11 June Y2003 WO 00l 48994 PC?/ EPO0/ 01058

-38 Example 6. N-( ( 1-(2-( ( ( 1,1-dinethylethoay)carbonyl]amn noj

et hyl ] cydopemhgtdig @ RaB¥bdvedmdithé doltedBEAY bl B UpIRnAMY Iydro@siatdd, RN it SH~;

1V; Cs Mol . V\k (?69.4'1 a XUIQE H,a',dO- ~ hOdO ﬁl-,h;lﬁéo,, 1|\/Iof. ~~'t.:

36: . -t1°1 a. 2§8 tg}eé,rf lb?- and K 18 az1do, cyano, hydroxy, lower alkoxy, lower

N-[ (1-(2- azi dieipcarbdmpidbepedkaidytdobanalkil sdiforiy, lovdr abkybhdfigylal ani ne net hyl

ester ( 1.92 4, nmohy). i THE Q. mlL)..s-as_ t4eat drgpwise .with a 1

T 50l ut on PR Rl R el Rl or FbefeboRR Ry B BB RS conp et e,

the m xture dswetalkanegl érdpweDalkylamamalcarbenyl{ ®oferpantidulady whidteish X Btve reacti on

was stirred T*#Hémgf ntpu]ag_iittle TFA was added and the m xture ~as dried
ul f'at

over sodium e and concentrated. O Boc, OHpN CG sHz~~0s Mol. W.:
363.41 10 BocH Ris

(-
Ris o

wherein Ryeis in the ortho position and is hydrogen, lower alkyl, nitro, cyano,

15 X-1

halogen, lower alkylthio, perfluoroloweralkyl and R;s is lower alkyl, nitro, cvano,
halogen, lower alkylsulfonyl, perfluoroloweralkyl; and Y is a group of the formula
Y-1

//
20 Foa 12 Y-1

where Ras is hydrogen, halogen, or lower alkyl and Ry; is halogen or lower alkyl,
and R24 is hydrogen; more particularly wherein R,¢ is hydrogen or halogen and

Rys is halogen, R22 is hydrogen, halogen, ethyl, or methyl and Ra; is halogen,



b. To a solution of N ((
1- (2- am noet hyl ) cycl opentyl ] car bonyl ] - 4-ni tro- Lphenyl al ani ne qrﬁitihé/%@@st er
trifluoroacetic acid salt (2.3~ g, 4.93 mol) in dio.cane § o8 added
di i sopr opYOR#$%4ri ne (U. 860 nL, 4.93 mol) and di-tert-buPGTEEIEHPHonat e (
1.08 g) 4.93 mol). The resultant mixture wd8-stirred , is for 18 h. The
reaction mxture ~~~as filtered through a sintered gl ass funnel and t he
filtrate was ¢ }Eentr ?d irr vacuo Purification by silica flash
col urm chr omaf %) SPastiryar! W“ﬂ"ﬁ“ﬁb&aﬁéné‘%‘}/ﬂt QPeytpR 2! 1*3)“ﬁpa1|6f or ded
T—E E:I 1- Eﬁ I( Elﬁe both chlorine, :indR » is methyl and Ruis chlormefr ethyl; eapecmllya Loh

i met hyl et hoxy) c on N cl open Car n ro phen
yl al ani ne net AYPP éé‘?‘g‘r" 2%3@2 ég"ft;’m?k‘ %yllqagbox@ﬁ QY 6‘:}’1 2
Cal cd. 20 rrasaﬁetkﬂﬁﬂue&@Bﬂnbi&m&thH) héayldtiniget, ; 0; Mol . ~Vt 46; a2 11
June 2003 WO 001 48994 PCT/ EPOO/OlOSg 39 Exanple 7.

N (1 (2101 of eyl 6ha0nd aasbonyld anool gty eydopent 1

t hi oxorret hyl ] -4- BocH BocN

C231""133N3~7 MO . W.: 463.52 C23H33N3CgS Mol . W.: 479.59 To a solution

1

of N\( ( I-[2- (( 1>1-dinethylethox
cycl opentyl Jcarbonyl J-4-ni tre-L- pheny ne nethyl ester (1.00 g, 2.16

mol ) in toluene/dioxane ( 1:1, 10 nBj} s added Lawesson's reagemt.;(0.524
g, 1.29 mol). The resultant mxture was warmed to 50 C and was stirred for

24 h. The reac xture ryas filtered through a sintered gl ass funnel
and the fi Itr?a 15ddHHE &‘toeRPbltfqn apdétydregen; lopvenelksh nHO.SM%a bel

flash col um h@lo h’{d)cBWérQﬂlf amhyzvemu&bmemtyhah@mnefcﬁ\tehml\ ﬁ@ﬁ‘ﬁr&t af®: 1 then

4.1 ), afford N 0X ar bon no) ethyl
J cycl opennl) %g‘ﬁﬂﬂié‘ﬁk“t’rﬂhﬁw fonyly B“ipffﬂ Sﬂﬁ‘ﬁ%/eéﬁm %fefl‘ﬁﬂ"r g‘?é’rﬁ( 460 ny,
44% 658 basedoramls ¥ebvered startinj material) as a light yellowoil. HR

| ~~1'S: Cbs. mass, 478.20l4. Calcd. nass, 478.2012 (MH). Exanple 8.
N-[(1-[2-(acetyl am no) et hyl Jcycl opent yl gi.hi oxonet hyl ] - 4-vi tro-Lphenyl al ani n
e methyl ester. Me s O"' AcNH C2pH2~ S Mi. W.: 421.51 Me To a
solution of N-((
I-[2-[((l,1-dinmethyl etho..~cy)carbon¥l Jarni nu] et hyl Jcycl upentyl ] t hi oxonet hyl
J-4-vitro-L-phenyl al ani ne nethyl ester—11.26 g) 2.63 C23H33N3~6sYMbl. W.:
479. 59 11 June 2003 WO 00l 48994 PCT/ EPOOI 01058 - -40

which is a four to six membered cycloalkyl ring R25 is R26-(CH2)e-; e is 2-4 and

arponyl ] am no] et hyl J

R26 is azido, cyano, hydroxy, lower alkoxy, lower alkoxycarbonyl, lower alkanoyl,
lower alkyl sulfonyl, lower alkyl sulfinyl, perfluoro lower alkanoyl, nitro, or lower

15 alkylthio, and the dotted bond is hydrogenated; particularly wherein Ry¢ is
halogen and R,s is hydrogen or halogen; and Y-3 is a four or five membered ring
and Ry is lower alkoxy, lower alkyl sulfonyl, lower alkyl sulfinyl, or lower
alkylthio; more particularly wherein R15 is in the ortho position and R;s and Ry
are both chlorine, and Ry is lower alkyl sulfonyl or lower alkylthio; especially a

20 compound which is 4-{[(2,6-dichlorophenyl)carbonyl]amino]-N-[{1-[(4-
methylsulfonyl)butyl]cyclopentyl]thioxomethyl}-L-phenylalanine; or

more particularly wherein X is a group of the formula X-1
“/*sj\'rN X-1

where Ry is hydrogen or halogen and R;s is halogen and Y is a group of the
25 formula Y-1



mmol ) in nethylene chloride ( 15 nL) was added dropwi se TFA ( 7 nL) and t he
resultant mxture was stirred for 2 h at roomtenperature. Tjgf

m xture was concentrated in vncuo to afford the TFA salt of e

1- (2- ami n¥@ BAM8YMy cl opent yl Jt hi oxomet hyl J- 4-ni t re- L- phenyl eﬂC&fﬁPH@/oH’é hyI
ester as a yellowoil (1.4 g). To a solutied0ef the salt obtai ned above (
1.4 g> ~?.63 mmul) in nethylene chloride ( 10 nL) was added
dllsopropylethylanlne ( 1.37 nL) 7.88 nmol) and acetic anhydride (0.250 ni,
2.63 mol). The resultant nmixture as sfirred overnight. The reaction

m xture ~~as concentrated i-~r |actro§§bﬁftransferred to a to separatory
funnel containing ethyl acetate ( 10 k,and water (40 nL) The a eous

| ayer was separated and back extractéa wi th et hyl acetate x 50 The
conbi ned organic |ayer was ~.ashed ~ith brine) dried o~er IvIgSO4) flltered
and concent r alggreif.lis % Zen, RlfokEs Ceﬁwlcm Aaymwmwsm? &héﬁvﬁbpgraphy,
usi ng net hyl ene ¢ Ior| e- Acet on& 1)) af f of ded N h

(acet yl ami no) 8ieH and Rsds hyyskspgep orpy %Hﬁﬁ%&h@f%?loUnH Bre- L phenylalanlne
met hyl ester (743 ng, 67a/u). HR h~I'S: (Qbs. nass, 422.1744. Cal cd. nass,
422.1750 (MrH). Exanple 9. 4-amin o-N fos[ 1- [ 2 acetylam n o)ethyl ]

cycl opentyl J thioxonethyl ] -Lphenyl e nethyl ester. 30 Tu a
suspensi on of
N-[[1-[2-(acetyl am no) et hyl ) cycl opentz1-18 hi u~conet hyl J-4ni tru- L- phenyl al an
ne methyl ester (74U nj) 1.73 mml)> zinc dust ( 1.14 g, 17.5 mmulY3and
ammoni um chloride ( 1.41 b, 26.3 mml) in nethanol (20 nL) was added H20 (

10 nL) o oW ywh¥RIY-5idH fur 6f ivrméhbédet Rthgladid I2QisRR-(CH.Ne; ¢ Bac AR%S

m xture ~as dlluted W t th ta S lum hl ori de
sol ution (25 RU§VERKRP oﬁfbééﬁlé&?‘ﬁviﬁ \s(é”ﬂg’g%gﬂfg‘tygd’r?%h@ Eﬂié‘“ ayer was
back- ext ract ednevddtdad bbh&is lydedgahsted, paxtidBari Whereth Rhds mgﬁmrmolpmyﬂm& wer e
020H27 N3~5S

W0 00/ 43954 PO Bidtp ok S HGRE RAERgp Yah v, bientes Spdim A BHES 2o

concentrat ed rchosincecehylnd wiieh Yviad -2Yi-8ds a.:fmdlemrtﬁlvglmwrabmedmhganRbb to give
the cruge am pg.{do forbHS A 1biveadi-Amiby flash silica gel colum

chr omat ogr aphy, © ?u%@vﬂ"ﬁﬁ matvﬁxazf e)ﬁelchl ori deacetone ( 2:1 )) afforded
4-am no-N-( [

1- (2acet yl am na) etmdnoresreptodiesntof remrenadyefi formulgneRiy anindemaniantt hy|

ester (650 nyhndR'ikXx). HR i ~~tS: bs. mass, 392.3Ul6. Cal cd. nass;

392. 2008 (11+H). Exanple

10.4-[[ (2, 6-di chl arophenyl ) car bonyl Ram no) - N-[ (1- (2- (acetyl am n~)

et hyl ] cyci opentyl ]t hi oxonet hyl ] - L- phgghyl al ani ne. O C, pH, ~~N-0~S Mol . W.:
391.53 CI HIO To a solution of 4-amiAoy

1- (2- (acetyl ami no) et hyl ] cycl opent yl ] t*hi @onet hyl ] - L- phenyl al ani ne Xrét hyl
ester (195 rrg) 0.498 mml ) and diisopropyl et hyl am ne (0.0950nL) 0.548 mul)
in CH2C12 ( \me?e ]%&%%d%ﬁilb‘@n Wk afkyf oﬁthu\UrQQEﬂ ?)A R,cBl oride ( 110
m-, U. 523 mmol) m.)° e resul’taht mxture 1~as stirred

over ni ght . Thé)’qhé’ﬁ@b ihaleg war @lkyh or perfivoneakly parsgularly nehseeimRer i6 r ansf er r ed

to a separ at oplotiHEREd Rpsqm,,ajra&éﬁq,r%ny{neacet ate (50 nL) and water ( 10 ni}.
The aqueous | ayer ~as separat ed and back extracted with et hyl acetate ( 1 x

25 nmL). The conbi r er _was ed with a sat. solution of
Na2C03 fol | owed b?:" g’a\*t rg@?ci WémaijP P@dt‘%\}%‘\l\%ﬂ 9504, filtered and
concentrated i~r vncuo to provide crude 4-[[(2,6-dichlorophenyl)carbonyl]

20 am no] - N- ((1-[2-(acetyl am no) et hylﬁ opentyl ] thi oxonmet hyl]-L

phenyl al ani ne net hyl ester (300 m) ofa solution of the above nethyl
ester (30U ng, U.498 nmol) in MeOH ( A7 was added a sol ution of NqC]—I (64
ng) 14.9 mmol) in water (1 nL). The mxture ~~as stirred for 2 h and 't hen
acidified (pH~ 1-2) with U.Si\9 HCl. The 25 reaction m xture was poured

i nto a separ atvdreye Ry mrteldrogentoainvengliot, iyd isdokigan dowsnalkyl) oapdﬂaoer- ( 10

TH G TR0 T50 W5 8%45"*‘%‘8‘?”%%"3?&%8‘3&“%&%Eﬁ%%ac&%ﬁ@e RS L eyl
acetate (2 x JIndragpn omelodosiistrseiallphssampaunds d- (L2-Grelidoregherih)-sat . bri ne,
dried over kl&%»%ng Imiﬁo?mq(vamnm)@ﬁmﬂh%;@%étﬂﬂj-\Lni 'ld?é&{xhé ischd,on b 5

rever sed- phase, HPL etonitrile: adi ent

min and I yophyliseroPben n¢ﬁaa1$wwa§-ﬂ\ﬂ BrhémethylRbergibioso boiidea 2 [
((2, 6di chl urophenyl ) carbunyljam nuj-N-[ ( 1-(

2- (acet ~l am no) et h~' | j c~~cl upenn~I ; t hi uxonet hyl j-L-phenylalanine ( 1?6 m)
46ri~) as a -hite solid. HR ~1I'S: Qbs. nass, 550.1330. Calcd. nass,

550. 133-1 (1 Cl+H). Exanple 11.

((I-(2-(((hl et hyl am no) car bonyl j am noj et hyl j c~cl opent ~~I j t hi oxonet hyl ] - 4- (-



Me B OCH C23H33N3C6S Mol. W.: 479.59 10 15 cl H\ , . a o.\ (HHH

HN JV O 0 C 26H30C12N aO'S Mol. W.: 565.5 [ [ 1- [ 2- [ (

(Met hyl ani no) carbonyl ] amino) ethyl j cycl opentyl 11 June 2003
j t hi oxonewoyio4sedli [ ( 2, 6- di chl or ophenyl ) car bonyl j am nuj - L- phr@DERIEN10SE Was
prepared from\(( I-(?-( [( -21-

1, 1-di net hyl et ho: cy) car bonyl ) am naj et hyl Jc~cl opent ~1] t hi uxonet h~' 1
~4-nitru-L-phenyl al ani ne net hyl ester and nmethyl isoc~anate using the
gener al pr oceddphenyldsiné, deld (2,6 -dixldopdpdenyd)tavbdnljantiRohNS{(26bs. nass,

565. 1436. Cal : 1 ( e 2 « _a: 13-

2-chl ar u- 6- m%@?%ﬁggfh&%%%%{ﬁyl& %J&La}ﬁiﬁg&rEeﬁg",’@-qu&?mlp hr?nll)CHO Cl then
2 h at r.t. ~carbonybpmaseld:(\2-Ggifiroromrdiyl)phenyllthivxosetvbi-l- w.: 154.60 20 A
500 ni, threesmagkrdiner ound bottoned flask equipped with a mgjnetic
stirrzr, thernoneter, additional funnel, and argon inlet was charged with
75 g (49-1 mmol) of 2-ch] qro-6-nethyl benzonitrjle and 400 nL of toluene
(stored’over -I f“ﬁﬁﬂ’@&"ﬁi)&“é\'l@\}%g}ﬁ emﬁéé’(ﬁ‘%tdlr’é ~tas cooled to -2 C (ice +
acetone) and a solution of DI BAL-H (593 nmml, 593 niL, 1.0N) in hexanes ~as
added dropwi se over a ~20HzeNaOSS Mol R3¢ . : 436. 53 11 June 2003 WO

001 48994 PCTI EPO0O/ 01058 -43 period o in while maintaining the
tenperature below 0 C. After the adgy n) the reaction mxture was stirred
for 1 hat O Cand then allowed to mto roomtenperature. After 2 h
at roomtenperature, TLC analysis indicated the absence of starti

material (4:1 hexane: ether) phosphonol ybdic acid spray, as analysis by U

12 Izg B es )cencg WiEigh [§ asﬂoaaw'dmhqf?%h&dr@a{@gikom:mgﬁxggyrseaéw@prU,_reesd 2id4r,1?ﬂd an ice
g) and concentrate y ric geid (-~ i as stirred for
I R A A N K IR R 018 R SN A
filtrate was muthybsifenyl] drmedhhlethid, 2r XRRL whete REhsclonerdikagdadohylagt s wer e

hed with i | ut i dr,i.ed hl gSQ. 5. Filtrati f the dryi
wont art condRiPRIREHRAARERT o0 B gAML P PRB drodier it Bk =i Ch et
conbi ned wi t heompuakdselectedfromh 4-6[2:6-tmhitbréphdiyl \garbedyymovo-Ni-fht[2yel | ow

lid suitabl 1S i . | .
S eh or o o e bR e LR o R ok Bins AT e etilalaning, (11-12- 1,
CH3CN, 0 C, 1ll6nethgrmampcarbonytpmimadgthyl|cyclppenty thioxanatbyl) -4kl (2,:6-170. 60 15
20 25 30 A 10Q6hBlophthyiRariegH 8ttind) oL nhRIheed.- ({ (296 kiiafsidaped with a

ti ti th ter, dit f |,
Char ged i  h FEPHIcSonammingr - U1 idemao R AR 5 HORr LA BEReERdr | nent
of 2-chl or o- G5teh Mltahﬁﬂw:!Hamd&hm?dpﬁéia){l)@‘axbﬁﬁyﬂmtr?ﬂilﬂr[ilil-g(A-TOl t hllg 2 g)
suspensi on, a_sol utj.on ngbasi &.,sodi u spha : : :
025 ea 3 n mEREP U Php RIS R Rsresr L Bt - TEPB de’ (s
30% at room dichipeaphenyl Earbbingl)mancd elNeif 1 -4B-roéthglddojproptl] aclobatyi73. 5 g, 811

mmol) 1.76 e ] ; . ) d i RYVAl )

mai ntai ni nb t hzeo"tognﬁ\gglrl]g{' @&‘égﬁg oweg&% ?ﬂ? ’(t% ég %%%?%ﬁ@k%rﬁgg&m{&%]
suspensi%on waly-(§1-i(3-meath)lvifongl) progyl] oyaddhusyll béanoreatid -4t piveaykedanipd. ch ti ne
TLC anal ysis of the mi xture indicated the absence of al dehyde. Then, a

sol ution of sodi um gt bRALBdinfeht OF a €8thpBURA of forrtil£8Y)is AinVBERG12 (1200 M)
was added dropwse at O Cuntil the yelfolv col or di sappear (KI-paper
positive). Codl &X‘g essential to control the exothermc reaction. The
sohent ~as renoved undeﬁ vacuumto afford a white solid. The solid was
collected b~ filtration dthe filtrate was extracted with ether (200 niL).
The above solid al so disso in this ether solution and was washed w th
10ro NaOH solution ( 2 x 2Q0, ) c aqueous solution was
neutralized with 10/ > HC to‘“lﬂ’-l 3 precipitated 11 June 2003 WO

001 48994 PCTI EPOO/ 01058 -4 ' solidl was collected by filtration and
dried at air to afford S4AR{ ¢ (Qﬁ% ofdrall in two steps) of

2-chl or o- 6- net hyl benzoic acid as a white solid. Exanpl e 14.

N - (2-chl or o- 6- et hyl phenyl car bonyl ) - 4- ni #3- L- phenyl al ani ne nmet hyl ester.

where Het is pyridine or pyrimidine and Rys is lower alkyl, or perfluoroalkyl and
25 Ri6, and Ry are hydrogen, lower alkyl, or perfluoroalkyl.



C oHW N20a Mol . W.: 260.72 CgH-C102 Mol. W.: 170.59 HBTU, DI PEA DVF,

r.t.) 48 h" M G aHWN2~s Mol. W.: 376.79 510 15 To a sol ytion 6

4-ni tro-L-phenyl al ani ne net hyl ester hydrochloride salt (7. Aﬁ A8 RYO3 | 94
b), 2-chM®00/88%+t hyl benzoic acid (8.2 nmmol, 1.4 g) and HEJ/EROPI |,
3.11 g) in DW (27 nL) was added diisopropylethylamne ( 18.6 nmol, 3.24
m.) at roomtenperature. The clear solution was stirred for 48 h at room
tenperature and was diluted with 100 nL of ethyl acetate. The ethyl acetate
| ayer was washedIsthicesbodietent Wiis hai@c8Nriyydt ochl oric acid (2 x 50 nl),

sat urat ed sodi um bi carbonate solution (2 x 50 nL)) brine solution ( 100 nl)
and dried over anhydrous magnesi um suffzate. Filtration of the drying abent
and concentration of the solvent gav 67 ~ (950/u) of

N (2-chl or o- 6- net hyl benzoyl ) 4-nitre- nyl al ani ne nmethyl ester as a white
solid: mp 1?U-123 C. HRI'IS: Obs. na%s, 6.4274. Calcd. mass) 376r423S
(M+H). Exanpl e 15.

N-[ (2-chl or o818t hyd vl ) R éﬂﬁz{fﬁt s jtras 1yl al ani ne met hyl
ester. 021°, “%C{Eq%" ﬁ*ﬁ%éﬂ ‘{'hf‘gmssé’gﬁﬁ "r%&%ﬁtfe’t“gf E’gﬂe&a 90-100 C, 24 h Me
C~BHC1N204S peifluovgalkyl3gg Rgis hvdregew N205 Mol . W .: 376.79 11 June 2003
WO 001 48994 PCT/ EP00101058 -45 To a m xture of

N-(2- ch oro-6- ”E!?\h)z‘}rﬂlf'i%l{|\Ci§irb9ﬂ§’éﬁmbédimetn'iQ‘-i—‘pheny| al ani ne methyl ester
(9.66 mol) 3.64 g) and Lawesson's reagent (6.0 mmol) 2.46 g, 0.62 equiv.)
was added toluene ( 15 nL, hich had been stored over 4 A nol ecul ar sieves)
at roomtenperature. The suspension as heated to 90-100 C and as 5 stirred
for 24 h (by this tinme it gave a clear ﬁol ution) at which tine TLC anal ysis-
of the mixture indicated the absence of §tarting material. The reaction

m xture was diluted with ethyl acetat m.) and Hashed with water (-0
m.), saturated sodi um bi carbonate sdlution {50 nL), brine solution (50 nlL)
and dried over anhydrous nagnesium s . Filtration of the drying agent
and concentration |0 of the solvent afforded the crude conpound hich was,
purified by careful silica gel columm chromatography eluting with Y-3
hexane: et hyl acetate (4:1 tc~ 2:1 ) to obtain 1.52 g (40/u) of

NE(Z-chI oro“ﬁidm& EIY?@Q@@W r)aé%@afgggbgﬁingaR%;i@ﬁ%spdmw%ﬁkm'-m,gmﬁet hyl a1
ester as a yellowsolid: ] - ifurated from ether and hexane 3:
fatio) . HR LRees ARy, Igierliv SulTarddovresalylihioypEerably medesys methiie 1y
Exarrpl) e 16. 4salforyd-oNnhdtRylahioo o oONEIRES tvikgt el isylbjvetatkaxpaaretidnd dr L:F]enl;l) al ani ne
Uve t hylggJSSthr }_?\slzegalg%rsgdtrﬁ?%é?g)%&}'y%ny%gydoyg@ bonSaO i_s%())'dr%’genzatehd,ce:;pl%tcxla ! aN 204S Ml .
N-[ (2- chl or océmpethy behtrerd/frpmhi-oiefivdirhsthyl- #ppiidinglchrte@ylpreing] 4f dhi-ne et hyl
ester (3.86 r["m?huetl'%'is‘%?fﬂﬁ)é??tﬁgquyggg%hmﬁg{%ﬁ%gm -I%?ggu\mine,zl'-ﬁ@-g’ 10

equi v.) and anmoni um ch] or > . ] ; €qui v, ). as added

met hanol (50 (fFifjuosemetdyBr>-prrimpdinylearpopyt anainpbiat lr@-mastsilfertditi on of
wat er, an exeubglchilebi9neib/imansiad prewliiihant &rael et 4danédglest 0 45 to 50
C. The _suspenskh(zn Waz}P t rrgéj flﬁr ﬁ?ﬁ'%a Eg“;[ tzrrpergg]urg) ob 50-60 C at
2s whi Bh ti mEHECH @’s"’l'gyr inycarhonil [rainp h - Hlde G4 eiay sl oaxb itk - st ar t i ng
materi al . Theydenavl] tioxomdthylg-Iwplserfyldldrined t hrough a pad of celite and the
filter cake was washed with nethanol (50 nL) and water (40 nlL). The

filtrate was con Egtg?r_f%tfg%r]ﬁfr)lgjig%g\/%g?g@w-gwr](ggg%g?%t1h{;1§1$oals iﬁ?&ﬂnﬁfl pr oduct

was extracted

and X is X-3
HW\’/Z
N\<N—
RZO’ Fhe X'3
20 where Ry9 is pyridinyl lower alkyl or phenyl lower alkyl, Ry is lower alkanoyl, and
R18 is phenyl.

Particularly Y is in this embodiment Y-1



11 June 2003 WO 00l 48994 PCT/ EP00101058 -46 into ethyl acetate 2 x 50
m.). The conbi ned extracts were washed with brine solution (!f)f) e)

dri ed over anhydrous magnesium sulfate. Filtration of the dry }!I'ﬂ] %‘;&ﬁt and
concent r awiowo/4geve 1.3 g (92% of PCT/EP00/01058

4-am no- N-[ (2- chl or o- 6net hyl phenyl ) t hi oxomaBhy1J- L- phenyl al ani ne net hyl
ester as an anorphous 5 yell ow solid, which was used directly for next
step. HR~IS: (bs. nmass) 363.0932. Cal cd. nmass, 363.0934 (MtH). Exanple

17.4-[[ (2, 6-di chl orophenyl ) car bonyl Jafa noJ | ~'-[(?-chl oro-6net hyl phenyl )t hi
oxonet hyl J- L- phenyl al ani ne net hyl es <~ HC ~ eHt sCLINzO2S Mol . W.:
362.87 1 | G DIPEA, CH2ClI2 r.t., t ar C7HgC 30 Mol . W.: 209.46 Me to
To a sol ution of 4-am no-N-( Rog 2 Y-1

(2-chl or o- 6- et hyl phenyl ) t hi oxonet hyl J- Lphenyl al ani ne nmet hyl ester (3.57
mol , 1.296 1, Lhl ln_chhori, 7 0.785 g) in

di chI or onet h‘g?r\]er@?g %rﬂ?'dpd el ovdagpegqggm ‘nh% g—f]&\ ﬂﬁWS 35 mmol, 0.93
nL) at room mﬂpemﬂm@ndﬂneméﬂwﬁuwommsalb'ﬂr!r(E%élR} 3racarsl-B-phienyii-ch ti me
TLC anal ysi f 1 NESL starting material.
Then) it was[(glpytt ed‘mﬂ{&ml(?5,(IS])E%;%%ﬁgglt 1?‘1% B @2@%{ ayers were

separ afed. TREhyiRheaHRthpwwaetiy leR]?%b“ﬂ@d“%th di chl or onet hane (20 nl) and
t he conbi ned extracts were washed with brine solution (50 nL). After drying
over anhydrous napaestivéy,Suisfiatids etbedisgdnyyion was concentrated under
vacuum and the residue was purified by silica gel colum chromatography 20
eluting with hexane:ethyl acetate (4:1 50 1:1 ) to obtain 1.91 g (83/v) of
4-1 ( (2,6 dichlorophenyl)carbonyl J a ®n 1-N- [ ( 2-chloro-6-nethyl phenyl
) t hi oxonet hyl JL- phenyl al ani ne et hyl” ester as an anorphous white solid.
HtlI\~1S: Obs. mass) 535.0399. Calcy. ss, 535.0416 (M+H). C25H2~

Cl gN203S Mol . W .: 535.87 11 June 3 WO 001 48994 PC-f I EP00/913058 -47
Exanpl e 18. 4-(((2, 6-di chl or ophenyl ) car bonyl Jam noj - N-[ ( 2- chI oro

et hyl phenyl ) t hi oxopet hyl ] - L- en~~| ni,ne. 50 -4 h To a
suspensi on o%’k (‘“fEm,régﬁ'%‘dmrgggﬁﬂéﬁy‘i%éf‘ﬂeﬂga% Et% (584 c4hf"b 0- 65

met hyl phenyl Rishs dkoxge idwdr aikyl gﬂ&myl hvearalhvgl thiet pryferabdyt wetholy 8ﬁethvh)l) 1.55 g)

{emporitur e, 4REV, BE A oAb ER N LR T NS Bkl Dl et

sol ution \Naslomerqlk)d@mrmca@mnyhaad thetdastedtbiond ls’ﬂuﬁrmwm espediallylle mi xture

indi cated t h@oﬁp&%@g& &fedsﬁ-@,ﬁt@ gstm 8l4calyl-2- Mrated to
remove et hanol l di |Lﬂ R ) n?yl);_m%%n)glr&ggﬁdﬁ Z]rg%'?fe; ith 25 nL
of ether to ?W@“\gaﬁd’ﬂéul’ 3 -l T‘ H“% on éUSqun@%w“ﬂ OXOREEYHCi di fi ed
with 1IN I(*gil ehglaRiRCHI4-{ @mﬁé)\l\lma&&ylsmphéh%ﬂs[(eJﬁh@ﬂﬂsrﬁ@ih?]l}I:Do'&i-hW |
acetate X. i ne ~~i t i,ne sol ution
and dr¥ed ov‘é’?’gé’rr;hiﬁd’? gu’g] ﬁagﬁéa’?}hﬁ é‘d ‘f"e\i 39“@ thl‘?%ﬁ“ )gﬁh'&m’f“ﬁg’ rIYI ng agent
and concent r phényhulafine.he 15 sol ution gave 1. 45 g (96~~U)

of 4- (((2, 6-di chl orophenyl ) carbonl 1) am noJ-h' - ((2chl or o- 6- et hyl phenyl ) t hi ox
onet hyl ) - L- phenyj e j it Ss,

07 054l coled rﬁ!érgas}h& ﬁ@%ﬂ{*@ﬁ%&#ﬁm@ o?fﬁ?r%dlﬁil)ﬁ%n (PRl TR

19. 4-(((2, 6- mdzﬁllb}’dphenyl ) car bonyl Jam no] - N-((2 chl or o- 6net hyl phenyl )t hi ox
onet hyl ] - L-phenyl al ani ne sodiumsalt. NaOH, H20 HI N C OHNO\a 0 ~S1
C24H~-8Cf 3N2Na03S Mol . W .: 543. 83 20%:\/25~ ~21 C-3N 23S

7
e -1

20 where R is hydrogen or lower alkyl, R.: is halogen, lower alkyl, or
perfluoroalkyl, and R24 is hydrogen, particularly wherein Ra is hvdrogen or
methyl and Ra; is halogen, ethyl, or trifluoromethyl.

Other preferred compounds of formula 1 are wherein X is as in formula 1
and YisY-3



Mol. W.: 535.87 C 2aH ~ sC~3N 23S Moi. W.: 521.84 C 24H i 903N 203S

Mol . W.: 521.84 11 June 2003 WD 00l 48994 PC TI EPOO/ 01058 -4f 43&) ﬁre

(2, 6-Di chl or ophenyl ) car bonyl ) am no) - N- ( 2- chl or o- 6- et h~| phenVI 4P 8 t hyl)
- L- pheny| wioen#148%94( 2. 77 mmol , 1.45 g) was di ssol ved i n wat ePCT/EP@/41238
containing 1.5 equival ents of aqueous |.ON ®odi um hydroxide (4.2 nmL) at
roomtenperature. The solution as |oaded into a reverse phase columm size
of 8 inches length with 1.5 inches dianeter containing CG18 silica gel and
eluted ith water to renove excess basen The product as eluted ith 5-20,-0
met hanol in water. The combined fracti ofs _were concentrated and the residue
was taken up in SO nmL water and | yophi ed to afford 1.3 g of sodiumsalt
as a hite anorphous solid. HRIt~IS:XObs.\ mass, 543.0076. Cal cd. nass,

543. 0079 (hl+H). 10 Exanple 20. 2-ethyt=6-nethyl benzoic acid. Pd({Ac) 2,
dppp, CO 1l ~ CO2H CH3CN, H20, NEt3, 83 C, i5 h ~ C911 ~ Cl10H12~2 Mdl. W.:
246.09 Mol . W._. 164,20 15 20 25 30 A 250 nl pressur ttle was charged
wi th 2-et hy1-$MeRisfonpbibemsaRery éﬁ?leazi'f%ﬁm 13 \qy§cﬁ§eo&d) " 218 43 ol )
334 ng) and dppps dkdxy4Bwaraikyl salonyi0dwerhlliglthioaplefavablychahogy, whéthyla sept um

and evacuated three tings,jth go, hen, acetonitrile (96 nL

triethyl ani ne““wigg"’n‘il?ﬁﬁ Vldi’@f Wa%{-‘ ”%‘.'@S’ ‘E}i’_e)re g‘ﬁ’d‘” ‘\eé?ﬁ‘t)‘“ﬁf@%’“rﬁsn wer e added
successbvel y lbyetalierlanidoofrberyyl, angehe doweed bdrides budiveensedt um was repl aced
ith teflon Iined cap connected to a carbon nonoxi de source. The flask was

now pressuri zed V"i‘l’iJ‘co%?;\K;\gl‘P:Hs Hpﬁgiﬁ\gﬁ%iéé‘% it }heaélgd%@%if?g,ﬁiﬁ} Eﬁ@ssur € was

rel eased. This process S repeat ed ree tines and-f the m xture was
stirred for SibropedinderViso4 psicireulpbemlymnhorytde epyinephilsebasphbilf.padk as t hen,
di sconnect ed §bRRYAG “PRAROAPIRGAX AR L e BARTin 2RV CANRNSSE AtoRediineheat ed
oi |l bath (83-8%1%. The reaction mxture hurnéed" black,in 1 h and was
stirred for adfottefOPAURb & “Hﬁ%‘“t“éﬁ%?ér”é‘tp faded mygentain figeasg SRS WPkt ure as
cool ed 1b0 rog{hi:eﬁﬁaﬁgﬁdi aithlﬁﬁs,&ﬂdtiplhgcé&bﬁs,SHﬂégnmgor@@)b%t’a_‘lﬁ@igeasé',hexdr eﬁ”' ]Ei nb .
m xture was dil ut W t t her ( +.an . ON Na n.)... .The forne
o't Sas excriibr i tn e RindEte d5oRndeb AR PRy BB HER MV UEN oxt r act <
wer e neut r al i @atribwtehtol thObausiChbf e gulnhenaay irdlawasatéost whched curstio asthma.

di chl orunet h ( j i S were
washed wi th g@ﬁﬁéégg?éﬁgﬁn %%HEQEF%%”@®§$QP€?ﬁ%@????%ﬁpﬁﬁﬁeﬁéﬁ5§?»the

dryi ng agent esperizlbrfouthie tshtraitwériecumateid avheitivrmylipde 8lagsiy (72.5% of a
Vi SCOU%sbrOmnﬂhﬂnn’{%bx;?rboilepd’i’séésé?%g&kﬁécﬁ?{&\éﬁ{rﬂé.ght- HR hlS: Cbs. nass)

164.0833. Cal cd. mass) |64. 0837 June 2003 WO 001 48994 -49

PCT/ EPOO/ 01058 Exanpl e, . . e e e 1 ,
21. 1V-[ (2- et hyl - esﬁélmga-*ﬁwéHga")fea?%wfjmlubmntsrbén@ngHéhﬁfwlaﬁ% met hy
ester. 02N\ fibrOHectin todL AHClonHircdlatingynphocyted, €osihb@iilsNadkbphtls, andlY . ©  260. 71

a;gcrrg;d'\/ﬂ_‘ xg)((v)\lgﬂ%'lt%s?% %gmlgglrlijds Rtﬁe%v%)n g[a'ntbe’ us%é apm%%{cggae%p?or%eocedur €

( 2- et hyl - 6- netrénrheheofydijorder ohydh)aretknvivm o be pheaiatkdivithisneh betdipd. est er was
57171620, Cal BATIE Q" a3 Beclt Sy e ordIR s ity ptc TABER, obe, TR
( 2- et hyl - 6- meansyinfhmmatyny hovebdisaabry The gomppunds gfibninvantien aes preferaply est er .
Lawesson’ s reg@ant therdahbans diseed Qfick isvd@®Sulmonary 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

(354
Ut

substance.

Furthermore, 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, eosinophils and T-cells. While the
30 precise role of alpha4-beta7 interaction with various ligands in inflammatory

conditions such as asthma is not completely understood, compounds of the



Usi ng the procedure described in exanmple 15, N-[(2-ethyl-6 z

met hyl phenyl ) t hi oxomet hyl j - 4-vi tro- L- phenyl al ani ne net hyl es{%iu V\%@
prepared in 47%yield as an anorphous white solid. HR A~1S: Q

3S7. 1383.wlabasghes mass, 387.1378 (141 +H). C201..122N205 MHACT/EN00/01B80. 40
C2pH22N204S Mol . W.: 386.47 C20F | 22N20576bt. W.: 370. 40 11 June 2003
WO 00/ 48994 PCT/ EPOO/ 01058 - 50 Exanple 23.

4-am no- N-[ (2- et hyl - 6- et hyl phenyl ) t hi oxonet hyl J- Lphenyl al ani ne net hyl
ester. 02P' @RehtigNEArE ihbibit bith alpﬂ&ﬁbéﬁl hhlﬂlpﬂhlﬁbetaw toMbg‘dhng'@Q 50- 60

C, 1h Usmg t he rocedur e crlb amno-N- [ (
2- et hyl - R%rttﬁyﬂﬁ F@qt)‘g Mmﬂf gol_aﬁ BA Lgﬁ'ﬁﬁ‘?’ﬁée \"rﬁ‘fq‘h‘y’lth ester was
pr epar ed |n Sbnoclpnell ahtibsdientaaiphphbeta7 mdﬁ@te&ahu@mﬁﬁnm 1hicHGahibinass,

?15[7[2L 56 d.cgﬁli%gh%ge‘é ff)%%%%f@%d Em?ff “é‘fZ'AW * T HISAERY 1 ) t hi oxore!

hyl ] - L-Sphenyireflaatm:nennlqulHlsemeeTheylﬂdsmdrh{ZdNQO%ﬁﬂmthe tWatmeB66f atBerl 0 Cl
S ooedur o Gistps inWEhich S0 1HRaiPE ot CHRELSa Eake of disel:Dad b M

pr ocedur e describ I n exa

[ (2, 6-dichl oﬁ)dphf@ﬁyl ) car bonyl Jam no] - N+ [

(2- et hyl - 6- et hyl phenyl ) t hi oxonet hyl ) - L- phenyl al ani ne net hyl ester as
prepared in 70% srh@&&naéiuﬁds @wm&%n GntR aamuhﬂeréd%r% réhaly, HaSS)

529. 1094. Cal cd. 529. % éﬁNZOZS Mbi . V\‘1 56.48 C
27~"j 26C12N P3BN y,eg/wxntn'n!;ez')@ugr 1 trawsgﬂ]ﬁ- gtaneously, intrat ecally

10 transdermally; or sublingually, or as opthalmalogical preparations, or as an

aerosol in the case of pulmonary inflammation. Capsules, tablets, suspensions or
solutions for oral administration, suppositories, injection solutions, eye drops,

salves or spray solutions are examples of administration forms.

Intravenous, intramuscular, oral or inhalation administration is a preferred

15 form of use. The dosages in which the compounds of the invention are
administered in effective amounts depending on the nature of the specific active
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

20 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 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

25 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 preferred.

The invention further comprises in another embodiment pharmaceutical -
compositions which contain a pharmaceutically effective amount of a compound
30 of the invention, including salts and esters thereof, and a pharmaceutically
acceptable carrier. Such compositions may be formulated by any conventional
means. In this regard the present invention relates in a further embodiment to a
process for the production of a pharmaceutical preparation, especially a
pharmaceutical preparation for the treatment or prophylaxis of rheumatoid

35 arthritis, multiple sclerosis, inflammatory bowel disease, and asthma comprising



WO 00/ 45994 PCT/ EPOO/ 01058 -51 Exanpl e 25.

4-[[ (2, 6-di chl orophenyl ) car bonyl j am noj - N-[ (2- et hyl -6 1 003

met hyl phenyl ) t hi oxomet hyl ] - L- phenyl alanine. I \I Nwcl o ~ 1/ ‘Hr\?f 8 wS C
27f' 126CheNo28dH Mol . W.: 529.48 NaOH, EtOH 2 45-50 C) 2-BCHERSN/UGSSt he
procedure described in exanple 18, 4-[[(2;86di chl orophenyl)carbonyl ]

am no]-N- [ ( 2-ethyl-6-nethyl phenyl)thi oxonet hyl ]-L-phenyl al ani ne was
prepared in 77/u yield as an anorphous white solid. HR M5: (Cbs. nmss)

515. 0942. Cabdngingrassor mbfe aGHunMlE kcordingnplle Pésent invention or a

+-LL(2R) - 2-  Emgoll 5}9% SO dick o obr SRV AT DL gt ) - 6 et by

| phenyl )t hi oXxone ani ne met [/ O\ i [/
N~ HB~U, Dl P@hemhe{apﬁum \Mlmlesubsaﬂcea mwhgﬂfemlenl admooldtratiDivform . t ., 15 h

NHF Bt o@D w R NACE S; 5 202
Mol m)\(;\l. : 72%50 8%19 F}‘Q%O%S%M?%ngjmacwmal g‘ﬁ%ﬁe’2n|51%)}gaedure d%s&rl E@, in >
exanpl é 1) 4<qEPRYC 2 sqrEseEbiagenolillas. carsiars aydijuentekigid sonpasitiang - N- [

(2-ethyl - 6- npine, RJP@QMWIEhhQK@[@BMJSI&Q@%@V&%@&bE%OImK&V|sz‘p%ﬁl%ﬁ was
prepared in 72/ U as E'gg e(ﬂ&&ﬁ whlt sol.id, HR M5: Bs. nmss,

727.2973. Cafidfon ?" leror 1 Hpn to thexstipeingsedionss Mol . W . -
515.45 11 Bmleer%% ﬂ%r&&lp%ﬁ%aB’&iT/vERQG(é)lm58bst5ﬂdéxaﬁil@:llﬁr 8éd as

4-[((2R) - 2-ani no-3- ( 1- oxopropyl l.am

2R 2 e e s spt ap L ok bt (U Wb s, | ¢
i Pi pewi di neforNMyiry theBsroatidpressure, buffeS@ndiathdd addiiNeSca2lsdvbé pisent.
CA3H4A2NA0O5S ~! 28H32N4~3S Moi. W.: 726.88 Mol. W.: 504.64 to 15 The

product {1 om exafil g8, 40aA8oHPL i3 (138 BRRELah LDnprde hper i di ne

in Nh~IP (3 nL) U|on was stirre errperature at
whi ch time Te@vaménabphargfaceuiisalli sqceptablepugame exinonganibsdntmces eStart i ng

material . Thﬁ'am x"@lldﬁﬁ ]H@ésedithﬂéheﬂayﬁetsﬂrﬁ]@t)é%?e tAS gmn) aiaBAt, }Jgﬁalm ¥Re | ayers
wer e separate omyellow Tayer was diluteéd with héxane and

separ at ed. TE]é?B“ %”rﬁjet 551@% omyellow | ayer was diluted with water and
extracted with ethyl acetate and THF (2:1, 3 x 25 nL). The conbi ned

extracgss were waSksdnidobagedsreds, fuieh Mz)Bletb ahd €apsaleyf preferdBiP cohrinand dri ed
over anhydr 0ﬁs r%%% ttm\?sul f t e. Fil t 03,1 éon of ..t he drying agent and
concent r at i oHOBF4 i Re ST ol fPImBeud Ry doe "WAPER™dr i ed under hi gh vacuum
to afford 126 ng (81% of
4-1[(2R) - 2-am no Bhe @mmurdyb}’th:e roswspt opyhfemimap be r¢gazeebnyhy 6ret hyl phenyl
) L1 oxomet hy Lk g% RACHEL Silenfict 13 e mafzm abidevsol1d. HR
MS: Qbs. nass 1 5§?
4- ({25, 4R) - 305%&?% ShSHTR 1 wIove i Wi I‘S)“n]iﬂ‘ﬁ o ffa%\ { din- 1oyl
) -N 7{02(() 2Neth}sbreﬁ’o’;@bﬂ\)’énﬂbﬁﬂ%éah@' lexgmémwhhabehz&iaaawl @érﬁ'ﬁhﬂe_ &5 (r)nzt gzl o
ester. ormu\ In w{nch P{l l’?ycl\rlo Ten lm\ er aFL %\E{\er a%l\o\'v cy c?/balk\l aryl,

arylalkyl, nitro, cyano, lower alkylthio, lower alkylsulfinyl, lower alkyl sulfonyl,

lower alkanoyl, halogen, or perfluorolower alkyl, R; is hydrogen, halogen or

lower alkyl and R4 is hydrogen, lower alkyl, lower alkoxy, aryl, nitro, cyano,

25 lower alkyl sulfonyl, or halogen, using conventional means for amide bond

formation. For example, a compound of formula 2 may be converted to the

corresponding acid chloride and condensed with a compound of formula 1 in

the presence of a proton acceptor such as a tertiary alkylamine. Alternatively

compound 1 can be coupled with a carboxylic acid of formula 2 using standard

30 peptide coupling conditions, for example HBTU in the presence of DIPEA in a
polar, aprotic solvent such as DMF at a temperature between 0 °C and room

temperature to give a compound of formula 3.

Conversion of the compound of formula 3 to the corresponding thioamide of

formula 4 can be carried out by treatment with Lawesson’s reagent which is {2,4-



CH OW)3. CHC Z r.t.) 3 days, then 90 C ACpO, 110 C, 7 h C~-HgO Mol . W .:
106. 12 To a sol ution of 12

4- ([ (2R) - 2- am no- 3- (3- pyridyl) - 1- oxopropyl ] am no] - N-[ ( 2et hyI b H%??égsaphenyl
) t hi oxonewbwp/ps®M4 phenyl al ani ne net hyl ester (0.224 mol ,

W.: 634.79 11 June 2003 WO 00/ 48994 PE7¥/ EPOO 01058 53 113 nmg) in

di chl oronet hane (0.7~ nL) and CH(O-~~le)~ (0.75 nL) was added benzal dehyde
(0.25 Mol ) 27.5 ng). The resulting light yello solution ryas stirred for 3
days at roonbisérpetiatxypleenghel,$ fdithice2dtdiphosphetaue €,4-disalideg¢dfled to 90 C (oil
bath tenper a#){'gc%aure]- s‘ﬂhda?a(gﬁf ﬁas%ce%fx'dgacﬁﬁggﬂ{ h&%xl(s%e‘?or”%b)pﬁo 12n1_) ° Ivas

i ntroduced v 0 C(oil
bat h tenper aﬁched)e)fﬁ)rpc'@enen;lﬂné ;lewessonnS. P Bull soanddimoBeled 978 67023

tenperature anglchhensd, ‘L%Ofnﬁ‘!_\ﬁ rle"ge‘ﬂ%ﬂe&%qqr%ga@#'ﬂ% ﬁ’i‘?n‘i{erﬂaJ}ﬁéﬂ due was

purified by reverseé phase
4-[ (2S, 4R) - 3thece@mponnd of frrpypla an‘(a) be reduced to the correspondmfr amine by any

(3t Eylrl ﬂ' ny: %W&Mh%ﬁﬁﬁﬂ%édﬂs@%&{ drﬁkﬂm%a%l@ﬂxfh-rﬁ\[\oz{ﬁxd@; de 6 10 ]

net hyl pheny i oxomet hv eny| al ani ne ester an anor ghous
white solid. “PREAIG P@B%‘&J‘ﬁﬁg‘é’s]o)eég‘czg’?‘za“ tbﬁr%ﬂ‘“%m ‘6‘ ¢ PEYS® ‘B~| +H) .
Anot her i sonefetids], haim@slumchieride andnesteaausinpeatidld f{orh 3569 6ard twnot
attenpted to isolate i

(2S, 4R) - 3- ac&t'yl CE’“SR%@P%’T‘&‘&“ Sp%NC‘B Rbe His FmP9urd ity aparyl- or

i m dazabi d| nhateychiyl darboxylic acid of formula 6 using standard peptide coupling

(2-ethyl - ”‘8&#&@"{19# ﬁ%'elﬁx%f%ﬁ%‘?ﬁ*?%ltﬁ@ &'P.‘EQX? ?L@A ) P[}\a ?EEm.EtOH 50-55

C 2-3 h Th roly cedure
descri bed i nselxemrpuch @Q\ﬁradattmpgmmabct\m pGranﬂuredmbtymp@méu@@m\zqahase

HPLC, using g gs 51(?1@8?% 'utar’/‘ hﬁc%xﬁ"caﬂlf qu'@ﬂhﬁ?é’%th@@n&@r@d @ﬂgoi(ﬁ

required fractlo was co he acetonitrile was rs S under
vacuum and t Redppdbmay bea va@moﬁaweéomﬁlaf QrHypondiag acid: hplige pnd 18ack 5 25

). The conbywigiltHerhafihé SNBrmMANS, Vﬁﬁ&ﬂsim}{efprbfeheeosmlum @fte@dKfaCB’alsed over
anhydrous ma t he

| f at t. f,.th
sol ution msgﬁgﬁééwfﬁﬁf %“gﬁd“éh@rfr‘éé’&@?fé}‘&g’é'%dm g-h %’:?Bgﬁa‘ge%%cuum to
obtain 4-[ (2% k)l Bna:gé:teyhbﬁrt@dedlbyﬂmwg&r@ ipy/lodienylkylsad oyl l] efan@Slower
ani me 1 n 300y fiet kol bR B TR NG LS BRI  Pheny ! &
621. 2520. Calpcrﬂuondg‘yer g, lgswlbﬂmm,m)ydromgNgsﬂhﬂaskmlo“w alkyleszo 76 C37
B0 NS ool B o KSR QR VIR ABRIREREPI0N 1008 - 54

Exanpl e 30. N- uor o car'bonyl ] ro- L-‘pheny] a ani ne et hyl
ester. 02N Halk wkﬁlnquratbanmdwsmmbar%w Where appopriptesit 7RSO Mol .

W.: 140.11 hl&ﬂﬂpor@leREﬁa@WEmtEut&d reaZ@\eh’tm&Mﬂh@itl&hﬁ'h%ﬂﬁ[&'beﬂém@e@f&
descri bed in exa gla‘P tarti n |.uor obe

nz.pi c
N-((2-fl uor opﬂ‘?&'ﬂ&} Dk Bb‘r'ﬁ?‘loﬁ' 101 63 Hoémdl‘_ogw@r\?‘leé?lt‘é)ﬁl ﬁg ﬁ}é‘f ﬁ??ddegsteeorf as
prepared in S8¢ugrpupd willshe a@phtehEtcSlIhbbdjsl\llhﬂd xh?oﬂe Ar39G GidahiR fbr 4% selébson nmass,

346. 097¢. Cal C %T%S%btéuga grﬁ,ug% is L{,r%\'}}fledl i )8 {gf%rence works

N-[(2- £ uorop IOXOne enyt alani ne et yI ester. O
Lawesson' s r@agenke Io WieGmsen @@d P0G. id. Wutayotective Groups in Organic

Synthesis, 2™ edition, Wiley Interscience, New York, 1991. The ester moiety of
compound 7 can generally be cleaved to the corresponding carboxylic acid by
treatment with an alkali metal hdyroxide, for example, lithijum hydroxide in

30 aqueous methanol at a temperature of from room temperature to 50 °C.
Depending on the nature of R,, alternative procedures may be preferred. The
choice of conditions for ester cleavage in the presence of functionalities such as

thioamides is well known to those skilled in the art.



C1~H15FN204S Mol . W.: 362.38 10 Using the general procedure described in
exanple 1 ~) starting ith N (
(2f | uor ophenyl ) car bonyl ] - 4- ni t r e- L- phenyl al ani ne nethyl estef!June 2003
N- ~( 2f | uOVOIPAEBIPH) t hi uxomret hyl ] - 4-ni tro- L- phenyl al ani ne nmePGY/EPQIRIBI8 gs
prepared in 99ro yield as an anorphous hite2&eolid. HR I\4S: Obs. nass,
363.0816. Calcd: 15 mass, 363.0815 (A9+H). C171-115FN205 Mol. W.: 346.31
017H 15FN2~5 Mol . W .: 346. 31 11 June 2003 WD 00l 48994 PCT/ EPO0O/ 01058
-55 Exampl e 32. 4-amno-N-[(2-fluor O%ﬁlg—é%))1t hi oxonet hyl ] - L- phenyl al ani ne
met hyl ester. ' Zn dust, NH4Cl a MeOH) 50-60 C, 2 h r O ~H sFN2~4S Mol .
W.: 362.38 H Using the general procednye described in exanple 16, starting
~rith NN[(2 5 fluorophenyl)thi oxonmet hyl\] - ¢oftr @2 genyl al ani ne nethl 1
ester, 4-am no-N[ (2-f|uorophenyl)thio | al ani ne net hyl ester
~ ~as prepared in 8 ; as an amypffiohs white soffdy HR Ms: (bs. nass,
332.1042. Cal cd. nass, 1046, (M+H}.210 15 Exanpl 3
4-[[ (2, 6-di chl orophenyl ) car Bonyl ] afm no] - N[ (22T | uorfsp en)ﬂofﬁ’]i oxonet hyl ] -L-
phenyl al ani ne net hyl est e, i/ | DIPEA, CH2ClZxgfYoOVIiz + -a | S ~ C
pr.t., 15 h [ ~ F C-H3CI 30 CHFN20pS Mol . W.: 209. Mol .., W .: 332.39
Usin' the general procedure idescribed in exanple ¥/, Starting ~~~ith
4-am no-1r'[(2-fluorophenyl)thioxonet hyl ] -L-phenyl al ani ne nmet hyl ester,
4-[[ (2, 6di chl orophenyl ) carbonyl] am no]-N|
(2-fluorophenyl)thiygxonet hyl ] - Lphenyl al ani ne nmet hyl ester
740/ u yield as an afo us white solid. HRN-1S bs. nma
Cal cd. mass, 505. 0555, +H) . CHFN202S Mi | ; E & 24H ~
sC12FN2G3S Mol . W.: 505.3 11 June 2003 WO 8994 PCT/EPO0A01058 - 56
Exanmpl e 34. 4-[((2, 6- H,0tlf or@atranyl ) car bonyl ] am'Hn E:oN L( 2-f 1 udr ophenyl)

-t

t hi oxonet hyl J- L- phenyl \I i.ne. R2 >
I é(gs
- 4
" 2 P

3
F/
4

prepared in
05. 0361.

Rz H CO--R; —_— R H COx-H
RN )
D » :
F R3 RB
Rq4 4

Ortho-substituted benzoic acid derivatives which are not commercially available
can be prepared by conventional means. For example ortho-substituted aryl
iodides or triflates may be carbonylated in the presence of carbon monoxide and

5 a suitable palladium catalyst. The preparation of such iodide or triflate
intermediates is dependent on the particular substitution pattern desired and
they may be obtained by direct iodination or diazotization of an aniline followed
by treatment with a source of iodide for example, potassium iodide. Triflates may
be derived from the corresponding phenols by conventional means such as

10 treatment with trifluoromethane sulfonic anhydride in the presence of a base
such as triethylamine or diisopropylethylamine in an inert solvent. Other means
of obtaining ortho-substituted benzoic acids involves treatment of an 2-

methoxyphenyloxazoline derivative such as 9 with an alkyl Grignard reagent



|l H( NCO O~/ Gvlt O S F C24H ~ gC 2FN 203S Mol . W.: 505.39 NaOH,
EtOH 50-55 C, 2-3 h Using the general procedure described in exanple 18)
starting ith 4-( [ (2,65 11 June 2003
di chl ur upvenyr§ssar bunyl ] am noJ- N- ((2-f 1 uor ophenyl ) t hi oxundQTyERPON01058
phenyl al ani ne net hyl ester,
4 [((2 6- di chl or opheny1) car bonyl Jam no] - N- [(2f| uor ophenyl ) t hi oxormet hyl

L- phenyl al ani ne was prepared in 89%yield as an anorphous white solid. HR
|vs Obs. mas®llongd bydgdrolGid efdhe mslmﬂgm"ﬁﬂbs'lr(g\nhbﬂ;endrd ptéceduempl e 35.
4-nitro- N—([ I ORYHJ e met hyl
d-nitro N &%c(nbédwﬂfé‘ia‘lf%m’ QgRRERY, /Mgér,a B) 1"3& . 61%%1\# Y e
aHsF302 l\/bI 1342137300 giverpRaid <|1f fpEUlDN; 2r of 2,6- Disulistitutes bendositdlesos Mol .

W.: 396.32 Msb Bgvé ﬁ%o&gﬂﬁgﬁlc ﬁ&@@;@% aqed&'mg i ehaibBnRfAGE I He Starting
20l

~~ith 2trifluoro (
[(2-(tPifl uo?%ﬁ@?ﬁ&%pg;m%EWﬂ BEFF‘E'G'({)‘?F f'f_a"bﬂﬁléﬁ loranér methiibenianigieer ~as
prepared i n &Q%ceyticha h@t&roaum urfles atidit: orMasit contlifidnsGs diffituld dnd bedles . rrass,

sor 30 TarSn BRI o b B sedot r e .

4-vi tro- N- (( fllptved ol waidanien lying phseditin thiiodedmet byerdxidpbadizira) randene et hyl
ester Lawesson's reagent a toluene, 90-100 C 2 days Ct 8~"i t 5F3N205 Mol .
W .: 396.32 Sidieme 2 he general procedure described in exanple 15, starting
~ith 4-vitro-Ns [[(2-(trifluoronethyl)phenyl]carbonyl]-L-phenyl al ani ne

net hyl ester, 4-nitro

N-((2-(trifluoronethyl)pheRyibt hi oxomet hyl ] - L- phenyl al ani ne methyl ester
~as prepared in 6yi elzdcﬁ an anor phouspwhite solid. Ht MS: Obs. nass)
412.0752. Cal RS, 412 HOdbigsi§ hi + gl e 37.

4-am no- N- ([ 4 i fI uororreLh.)LL_)_p.t;enyI oxonet hyl ] -L1o phenyl al ani ne

nmet hyl ester.

st. NHAC MeOH,
Mol . W .- 382. 40 S

-60 C, 2 h HC 8H t'7F gN202S

10

Employing essentially the same procedures described in Scheme 1, utilizing a
heteroaromatic carboxylic acid in place of 2, one can prepare compounds of

formula 11.

15 For the synthesis of analogues a branched chain or cycloalkyl moiety, a similar
procedure to that described in scheme 1 can be employed starting with the
appropriate branched chain or cycloalkyl carboxylic acid of formula 12. In this l
case, R, represents is lower alkyl, unsubstituted or fluorine substituted lower
alkenyl, or a substituted lower alkyl group wherein the substituents may be

20 chosen from aryl, heteroaryl, azido, cyano, hydroxy, lower alkoxy, lower
alkoxycarbonyl, lower alkylthio, lower alkyl sulfonyl, perfluoro lower alkanoyl,
nitro, or a protected amino group. The amine protecting group must be chosen

to be compatible with the reagents needed to convert carboxamides to



2 Using the general procedure described in exanple 16, starting ~ith
fre;”h;/lr o-els\lt [er( 2-(trifluoronethyl)phenyl ] thioxonethyl ]-L- qqejﬁu)éleiloagl ne
4ami no- N-WOR0@E89%f | uor onet hyl ) phenyl ] t hi oxonet hyl ] - L- pheny PETE&RIGH 05kt hy|
15 ester was prepared in 98/v yield as an-&0®r phous ~hite solid. Ht h~IS:
bs. mass, 382.1072. Calcd. nmass, 382.1078, (h~zZ+H). C aH 5F3N20aS Mol .

W.: 412.38 CsH 5F3N20aS Moi. W.: 412.38 11 June 2003 CVO 00l 48994
PCTBP00/ 01058hioasiies.Foeabphateg $or example, the tert-butoxycarbonyl moiety are

4-[((2, 6-di cie P] 0 Cf"(Fg .hyl)

phenyl ]t hi oxglrxrletb%; ‘?'Elﬁfn)o en%l’&’?é &%FEIF eé%ﬁggljl—gﬁ QH& .S F3 C

8H 1 TF 3N202g“rmrl°nwman3@2€r4ot® s)pt EAan eripeglesulting free amige hardre O C7H3CI 30
Mol . wt . : 20$ur41§erlﬂma%nhmd%@m%alstﬁamysh%dgi%@reknﬁglei fheSrAP LS 1)

starting ~ith no- |

(2-(tri¥1uord ?tﬁ‘% Hﬁ@mﬁmt~th%mrﬁmteenbw§reﬂ iogranate eaddhalidst er . 4 |
[.(2, 6-dichl orophenyl ) carbonyl ] am no] - N-(

[2-(trifluorometipy~l (g nyI Jt hi oxonet hyl j-L-phenyl al ani ne nmet hyl ester
tvas prepared i 2'yi el d as an anorphous hite solid. HRIV~IS: Cbs.
mass, 555.0511. | cd. mass, 555.0524, (MtH). to Exanpl e 39.

4- (2, 6-di chl okg nyl car bonyI am no)-N-( [2-(trifluoronethyl) phenyl |

t hi oxonet hyl j-L-phenylalanine. CI H\ ~ N\ C Ol / HNOw OwS / CFA
NaCOH, EtOH 50-55 C, 2-32h G H\ | N\ C O‘ /| OHOIl wwS CFA
C2sHysC12F3N20sS C2aH~ r Cl 2FsN203S Mol . W.: 555.40 Mol. W.: 541.37 15

Usi ng the geﬁ%E@;'ntHfs‘? @fqhﬁ'ida.ugﬁﬁ% aedt féi Lﬁ§§ e ?n d 1§tr@ Q-.Hen*!'-t h
4- (2, 6di chl h fs -
e o e 1 TR

t hi oxomet hyl

4-([{2, 6-di CMQF&WGWH}%&IHQWAM%} askvet A2 G Rl douaEaTT Ay hnenud ] thi oxo

PR IR NI M e A

gCl12F3 N203Swtnth Rynan bfﬁ&&tdﬁl or unnatural, D- or L-¢-amino acid side chainand Ry

is a nitrogen protecting group of the type conventionally used in peptide

chemistry, for example, a Fmoc group, using standard peptide coupling
conditions, for example HBTU in the presence of DIPEA in a polar, aprotic
15 solvent such as DMF at a temperature between 0 °C and room temperature to

give a compound of formula 15. Depending on the nature of protecting group
Ry, an appropriate deprotection method is employed to give compound of

formula 16. In the case of the protecting group Ry is Fmoc group, it may be
removed from 15 using standard base treatment well known to those practicing

20 peptide chemistry, for example with piperidine in DMF, to afford an amine ot
formula 16. The compound 16 can then react with an aldehyde 17, in which R10
is lower alkyl, aryl, or aryl lower alkyl, in the presence of a water scavenger such
as 4A molecular sieves in an appropriate solvent such as dichloromethane or
THF at 25-60 °C to give an imine of formula 18. The imine 18 may then be

25 treated with an acylating agent such as the acyl chloride of formula 19 in whick
R11 can be an alkyl or aryl group in the presence of a base such DIPEA or DBU -
in an appropriate solvent such as dichloromethane or THF at 25-60 °C to give an
acyl imidazolidinone of formula 20. Alternatively, other reactive acylating
groups such as acid anhydrides or mixed anhydrides may be employed in this

30 reaction. Compound 20 may be converted to 2 compound of the invention by an

appropriate hydrolysis procedure, for example by hydrolysis by treatment with



11 June 2003 WO 00l 48994 PC TI EPO0/ 01058 _ 5g _ Exanpl e 40.
1- (4- bronobutyl)cycl opent ane carboaylic acid nethyl ester Qilye Et&?_&gM al
) LDA, THF, -70 Cto -60 C, 1 h 2) 1, 4-di bronmpbut ane, H°
then r.t.WO084$9€ H Br Mol . W.: 128.17 Mdl. W.: 263. 17 T%CHE%QSWH%n of
di i sopropylanmine (150 mmol) 21 nmL) in THF-G160 nL) ~~as added dropw se a
solution of n-butll1 lithium( 14S mmol) 58 nL) 2.5h4) in 5 hexanes at -10 C
whil e nmaintaining the tenperature below 0 C. After addition, the solution
was stirred faorlkal mdtd hadradide, forexarpls sodiugohydroxideoh aqmdmyhlco‘y@lltopent ane
car boxyl at e as added dropw se at -70
C mai nt ai ni ngl%%gte?g?g)rﬁﬁﬁor;g%gpa l?Jgr_%K{ éft)@%)é]errﬂ- 60 to -70 C. After
addition, the reaction mxture was stirred for 1 h at -SOto -60 C. Then, a
10 15 20 sol 3€h&®e Hf 1, 4- di bronobut ane ( 100 mmol, 21.59 g) in THF (20 nl)
was added dropw se and the |ight brown suspension was stirred for 1 h at
-60 to -70 C. Then, it was allolfed to warmtaogroomtenperature and stirred
overnight. Thenreagtion m xtyy Yhoured in G H saturated sol ution of
anmmoni um chl ori 00 ni) anq;t or gani cHjonfoun extracted into ether
(2 x 100 nmL). Th |ned extr gts were waBhe@ wi saturated sol ution
of sodiumchloride ( L50 _ dr| ed oyer anhydrous gnesium sul f at e.
After filtration ofHNCh r |ng agent) the sol uti on wam et rat ed under
~acuum and t he res éng residue was distilled at 120 3 Cl2.5 mmHg to
obtain 12.S g (48™w)>q F 1- (4br onobutyl ) cycl opent a gg ~cylic acid
met hyl ester as a colorless oil. Ht 1°1S: (bs. nmss, 26 0565. Cal cd.
mass) 262.0568, (lvl+). Exanple 41. 1-[4-(nethylthi o) but yl ) cycl opent ane
carboxylic acid nmethyl ester. Br NaSwe) DWVF, r t., 15 h MeS 02 C
ti H-9Br02 Mol . W.: 263.17 2s CL2H2202S Mbl. W.: 230.37 To a sol ution of
1- (4-bronobutyl) cycl opentane carboxylic acid nmethyl ester (3S nmmol) 10 Q)
in DhiIF ( 100 nL) was added sodi umthi omet hoxi de (72.6 mmol, 5.09 g). After
the addition) an, exotherm c reaction ensuega—ig\fge m xture turned to a

r'fFe

| i ght brown cloudy ol ution. The m tur d for 17 h at poom 11
rand \A/asnpetéed into

June 2003 VWOHR | EP001010 terrperlartl
water (200 nlL). The o i ¢ conpound ~@s extracted i 0 di ethyjg éfher (2 x
150 nlL). The conbi ned xtracts ~er€ washed with a Sefu at ed sotutTom>of
sodi um chloride ( 150 i ed 034r anh~-drou~ naghesphumy sul fate.
After filtration of th ry ng agent, the solution Wiy cd

~~acuum and the resid purified by silica ~ &k @m chr omat ogr aphy
to afford 4.43 g (51i0) of thyl 1-(4-(nmeth~~lthio)butyll8; cycl opentane
carboxylic acid nethyl ester a~ a colorless oil. HR\IS: bs. ma~~,

230. 131 3. Cal cd. ss) 230.1341 ) (M+}. to 15 20 Exarrpl e 42.

1- (4- (et hyl su yl pbut yl j cycl opent ane car boxylf c Raacil meth~-1 ester. Q
MeS 02Ma ~ i Q 02. AcOH, 70 C, 15 h OoC 2 % G 2H22Q S Mol . W.:
230. 37 Mol . V@”' To a sol ution of Rn N

| ester ( 19.2

_ e ( 10 nL). The
reaction mxture was heat dg >-r¢0 C and stirred for 15 h atd~hpch tine the
TLC of the nixture indi'dtelf the absence of starting nat & alll The reaction
m xture was cooled to Penperature and was concentr }éﬁ tthder vacuum
The residue as poured Into 3mturated sodi um bi carbonat e sol utZzion and was
extracted with ether (3 x 100 nlL). The conbi ned extracts ~.ere washed
~~~ith a saturated solution of sodiumchloride (200 nL) and dried cover
anhydr osis na;Gesialivelting apmts vére érkehiolntar Blvdroms- Hbot'éwt—nmha;dtlm:gam:bent) t he

sol ~ent vas [RER¥GMy %?cral AN ARG ASRES Wi gerkf rrm pyyi fied
by' silica ge a hytu a as a col orl ess
uil. LR 1\ S gobripgtend Hstéfvllizez;cvwrere resxralnér\etM\’;tmnX 700 and Unityplus

| - (4- (et hyl sggofeRY k) RUH k&Y HsRR oAt ARRRFIRARRXY TALS) AGhLrRl 0RMiAd0 Cl2H22~4S

Electron impact (El, 70 ev) and fast atom bombardment (FAB) mass spectra were

10 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



Mol . W.: 262.37 NaOH, THF, MeOH 50-55 C, 15 h Q 02H O C~ 1 H2C~aS Mol .
W .: 248.34 25 11 June 2003 WO 00l 48994 PCTI EPO0O/ 01058 -61 i’ﬂ a 2@4 tion
of I-[4-(methyl sul fonyl)butyl)cycl opentane carboxylic acid m We er (
18. 8 nMmDIWOA0AWeg) in a mxture of THF (38 nl) and net hanoPCTEBIGHIPSE\as
added 1 N sodi um hydroxide (38 nL). The m xt3dre was heated to 50-55 C for
15 h at which point TLC analysis of the reaction mxture indicated the s ~
absence of starting material and the m xture a~ allowed to cool to room

t enper at ur e. aFhe foot. Tdin lagerschremaiegtamp dere aceniglrssitbintineer plasds oatedvas

di | ut ed Wth.\vmmnca(ge%&osﬁgheae EC K aCtE Ak B 190:099) dnd wereOsiillied © T eTTOVE

any neutral inmpuriti nen, basi c aqueous [ayer as ith 1 N
hydr ochl ori ¢ BHOMENRAERARG P BURY BRGNS BORPY SXPRIE Fy 12 HBRR QT BY (2 x 7-
n). to The cRmHMEWIR%IRAGSHsPREBNBENRGRIINHENIAPIH Dfued Q] dthifdl RAftedr | €d
over anpydrous Sodi kmgf?ul ,fi{fl}te %&er ml(i.r at.i on gf I hethdr%' n(gq ggent, t he
sol uti of was CBNEERT Atz d er%? Bl VA ATERRAPRIPHTE RS 89 e d under hijh
vacuum t o af fpegshréd 8dogdin@2GE. Ubniaie, NMi Fhiepet e BUBELgaer, A GIRommbirapigy, whi t e
solid. LRI {Jg?}%ugg ): 249 (1\1+H). '15 Exanpl e 44.

1-[4- (et hyItI?' @)b t§1°J¢YTl opent ane carboxylic acid. ,S 02M a NaCH, i'HF,
MeOH 50-55 C, i 5 h /S 02HvVv C 2H2~2S Mol. W.: 230.37 20 25 30 C~~H2002S
Mol . W.: 21Re3drsTdphassdiigh pressuné liguid4h¢ombtographyd RBuPLOCY o copréaddtcane

carbox~lic agjd, I 04 )z | [ AL HF (3S nl)
and net hanol Q%%%Qy%gﬁgﬁﬁﬂé%rﬁp% %erwﬁlt?%’r’g%(’f %go ?@gi \)r#_#? B‘i"ﬁ%ﬂr#:xt ure
was hedfed t 33048518 celomna hilaw ofvtd oil./min amplyihamgiadisnsofof t he reaction
m xture indi cR@dittilevARS ALK HhtailiRl 6759 w%hﬁhx-ly S 10%39) i ng tc~ room..
tenperature, the solvent_was renoved under vacdlim. the residue was diluted
Keith water (aQDitF{9ovsRd> WM dQTeReiam RPLE capieying 2 4k-4830mm$herove
N By 0Gh1 O 1 ot e o e T e o et ate (2 %
ydrochloric acid, an e produc extracted w .acetate X
75 ML) . The CEHBNHBIFEREF Badeqabera ol Crondjiary a5t 1REalpenidsd B dr ed
over anhydr ousrraaxdisedn-33H21 4); ehis Aéfesno b linkdadradien 06 f fedra Sek yi 9590 agent, the
sol ution was concent r.at under-vacu and the residue was, drjed under high
vacuum to af fa(%Ftagﬁ.“ md%?gZ&(ffB%fm 'T-‘ltd’éi-e(nr]r%?%?/rll? ‘?’5)6 u%ey}l\‘?g}ﬁgldo\pent ane
car boxyl i ¢ adletecty sat fomnvanglangtiyofili4mMsol id. HR 1°1S: Obs. mass, 216.1181.
Cal cd. mass) 216.1184, M. 11 June 2003 WO 00l 48994 PCTI EPO0/ 01058 -62
Bxanpl e 45. Nybibiche Chbrigelaxhichb AbuhY) boXeboRSNbXE Irest bl nékafd ! 10- L
phenyl al ani ne mathyCLInes};ter 02N_H Fi BTU. DI'P 9 H. H2N CME + ~ O.DMF, r.t.,
15 h O CLUHL-shercandomethappbvese Kisher rggent gage and psre uspd withpygadditiongl 5
suspensbon ofpidifithiibR ekcephLiydtall A2k idithiRd Wyd Fisisdr @pldwradomid wisivded sadt 5 (
181.84 mmol) 47.41 b)) 1-[(4-methylthio)butyl]c~~dopentane carboxylic acid
(1 77.17 mmabefind8oss3 g) in DhiF (470 nL) were added HBTU ( 177.17 nmol)
67.2 g) and diisopropylethylamne (443 mml) 77 nL) at room tenperature.
The cl ear sol THF enewabydrbfuragd for 1~ h at roomtenperature at which tine
TLC analysis of the m xture indicated the absence of starting nmaterials.
The reaction DivFtisNsNwdisnetloylfirmangide,wi t h 60U nL of ethyl acetate. The et hyl
acetate | ayer way washed successively with 0.5N hydrochloric acid (2 x 250
mL), sat ur at edOBddk Urhydrcableanatiezdel uti on (2 x 250 nl)) brine solution
(300 nm.) and dried over anhydrous nabnesium sulfate. Filtration of the
dryi ng 2agent BOH ic|dbeesmtt riatol © h- ybfoxy has-§ dinvethylagdve phogphodnpr oduct whi ch
was purified lpxaBudiopBogphatgol uim chromat ography to afford 58.i g (78'!0)
of N-[[1-[(4-nethylthio)butylJcyclopentyl)carbonyl J-4-nitro-L-phenylal ani ne
met hyl est er HAT&hisw)7 phaienzomiazd- 5gl)i d1,3 - tebtarmreBylGosivmmass) 423. 1940.
Cal cd. nmass, Ke&3fliSrophosphidie Exanple 46. 4-nitro-N[ [ 1-] ‘
(4-met hyl sul fonyl ) butyl ] cycl opent cl Jcar bonyl J- Lphenyl al ani ne nmet hyl ester.
nmcpba, CH2CI 2HBEU is O-benzotriazole-N,N,N’,N’,-tetramethyluronium hexafluorophosphate,

30 DIPEA is diisopropylethylamine,
DMAP is 4-(N,N-dimethylamino)pyridine
DPPA is diphenylphosphoryl azide



OCtor.t., 5h20 C21 1"130N2~5s Mol. W.: 422.54 C2~H30N2W S Mol. W.:
454.54 ~2~ H3oN2~ss Mol . W.: 422.54 11 June 2003 WO 00/ﬁ§9?4 2003

PCTI EPOO/ 01058 -63 To a solution of N[ [ 1-] une

(4- et hyIWRi9%8#¢ vI Jcycl opent yl ) car bonyl | - 4- ni t r o- Lpheny| HEERA0M8hy|
ester ( 138.4 mmwol, 58.5 g) in CHC ~ ( 1-23) as added :chl oroperbenzoic
acid (415 mmol) 71.7 g) at -5 C (ice-salt bath). The suspension was stirred
for 30 mn at._0 ag\;{jﬁallomed to warmto roomtenperatur and was stirred

C all
for another BDPEPas Lithidiphepdptresphinmlpienaseof the ni xture indicated the

absence of s Ing nmaterial._ The solid was filtered and the filtrate as
concentr at edbm’érl%\?‘éﬁaﬁ?ﬁﬁckléﬁp&@eé'xnﬁwe residue. This white residue ~as
di ssolved in_ethyl acetate (600 nL) and as washed ith saturated sodi um

bi car bonat e @Bhdf‘ﬁﬁ“?ﬁb%@“ﬁ@o m.). TLC anal ysis showed the presence of nt
lo chloropergenzgyc acig. Thus, the h%%.acetate | ayer as washed with

sat urated soBPBRSHMEAFALGHOYS YO ‘?‘&‘U‘ SOHtPR0 i of water) and saturat ed
sodiun1bicarﬂgeat .sglution 200 ni), brine solution (300 nL) and ~as dried
over arhydro rﬁa‘glhré Ve OMPEEAPIE | tration of the drl~ina ajent and

concentratiop_qf. the filtrate gave a crude product) which was dissolved in
et hyl acetatgpgétﬁ%¥uQ?‘%ﬂﬂ”ﬁggﬁwgfmere added to precipitate an oily

resi due. So f t.he. sol vent was, r.enoved under reduced pressure to obtain a
white suspeggp ACl ‘Tﬁﬁ‘fg'ﬁéﬁ'gﬁ%‘a ‘ﬁ“{/lﬁg?ﬁl'tﬂ’?ﬁ’é’ﬂc dieRAeed with ether and the
solid was co ted by, filtrati on and was washed with hexane. After dryin
53.9 g (86%k§?&ﬁ%-wé{hyl pyrroﬂamone ytng

1- ((4nmet hyl syl f onyl) but vl Jeycl apent yl] carbonyl ) - 4: ni tro-L-phenyl al ani ne

ret 20 st RV gy o NG kST 5 4 Bt o s hdoters
HRIvi 90 Cos. 2AU8IN9Es 1854 calcd. rmss, 455.1852 (M+H). Exanple 47. N[ (
1-[ (4-met hyl sul fonyl ) butyl ] cycl opentyl Jt hi oxonet hyl ) - 4-ni troL- phenyl al ani ne
met hyl ester. L_awesson's reagent > Q Toluene: THF (2:1 ) 60-65 C, 48 h C2~
H30N2~sS2 Mol. W.: 470.60 Me 2s To a solution of N-( [ I -(

(4- met hyl sul fonyl ) butyl Jcycl opentyl Jcar bonyl J-4-ni troL-phenyl al ani ne net hyl
ester (33 mol,15 g) in toluene ( 100 nlL, stored over 4 A nol ecul ar sieves)
and freshly distilled THF (50 nL) was added Lawesson's reagent (33 nmol,
13.35 g) 1.0 equiv.) at roomtenperature. The solution was C2~ H30N20~S
Mol . W.: 454.54 11 June 2003 CVO 001 48994 PCT/ EPOCO 01058 -64 heated to
60-65 C and was stirred for 48 h at which tinme TLC analysis of the m xture
i ndi cated the absence of starting material. The reaction m xture was cool ed
to roomtenperature and was poured into saturated sodi um bi carbonate
solution (200 nL) and extracted with ethyl acetate (3 x 150 nL). An oi
formeu 5 in the aqueous |ayer, -hich ~a~ separated, diluted with water and
extracted ~.~ith ethyl acetate ( 2 x 5U nL). The conbi ned ethyl acetate
extracts ~~~ere ashed ~~ith saturated sodi um bi carbonate solution (200 ni))
brine solution (300 nlL) and dried over anhydrous magnesium sul fate.
Filtration of the drying anent and concentration of the solvent afforded a
| i ght brown syrup which as purified b~- a to silica gel colum

chromat o5raphy eluting with hexane:ethyl acetate ( 1:1 ) to obtain 6.87 g
(44/0) of

N-[[21-[ (4-nethyl sul fonyl)butyl]cycl opentyl Jthi oxonet hyl J-4-nitro-L-phenyl al
anine nethyl ester as a fluffy yello~.~ solid. HRhIS: Cbs. mass) 493. 1438.
Cal cd. mass, 493.1443 (it-1+Na). Exanple 48. 4-amine-N[ [ 1- (

(4-met hyl sul fonyl )butyl J cycl opentyl J thioxol5 nethyl)-L-phenyl al ani ne
met hyl ester. O I Zn dust, NHACI MeOH H20 (2:1 ) r.t.) 2 h The poorly

sol ubl e

N-[[1-[ (4-met hyl sul fonyl ) butyl Jcycl opentyl Jt hi oxonet hyl : 4-ni tro-L-phenyl al a
nine nmethyl ester ( 19.3 mml, 9.07 ~ ) was dissolved in nethanol ( 150 nlL)
and THF (20 nL) by gentle heating Zvith a heat gun. To this

b



20 solution, zinc dust 0325 nesh, 193 mmmol) 12.62 g) | U equiv ) and

ammoni um chl oride (289.5 mmol,15.5 g) 15 equiv.) were added % b~~
water {75 nlL? at roomtenperature After addition of water) an EXSTharm ¢
reacti onWENW#8%4and ' the tenperature rose to 4~ to 50 C. PGREP&UYPEhsi on
was stirred for 1 h, at tt~hi~h time TLC-3nal ysis of the m xture indicated
t he absence of startinb material. The 25 reaction m xture was filtered and
the filter cake ~ as washed ith nethanol (200 nL.) and THF ( 10U niL). The
met hanol and&xdhdpleser e renoved under vacuum and the organic residue r~-as
extracted into ethyl acetate (2 x 200 nL). The conbi ned extracts were

washed with i | Wity 5 a dr.i Qver O0ss2 Mol . W.:
ho0 60 "o EXRBRe Mgt bRyt e S R e B B a5 004

pCTlI EPOO 01 @hénylésnaeyethdestemagnesi um sul fate. Filtration of the drying
agent and concentration gave 8.37 g (98%

of 4-am no-N-[ [ @= t hyl sul fonyl ) but yl Jcycl opefit?
al ani ne net hyl est s a white gum which as used di
HRhI S: Obs. pmass, 3F74884. Cal cd. nass, 441.1887? (
( (2,6-dichl orophenl 1) chr bc&%l j M\ndl]n-srﬂ-eq“epl

——t—'rjr@—rbnet hyl J- L- pt
p’ %H&-@LO .

_R{_ oxonet hyl ) - L- phenyl
|y for next step.
N),. Exanple 49. 4-]

?%l‘r?]i ne net hyl
ester | D Ry or.t.) .0 209.46 C21
H32~2C4S2 Mol . s S
4-amno-N-[[1-[(4- yI sul fonyl ) butyl Jcycl opentyl ]t oto

nmet hyl ] - L- phenyl al ani ne net hyl ester ( 19.0 mmol, 8. g) and 2,6

di chl or obenzoyl cHhlsBrNe %21 mmol) 4.4 g} in di chl ofiehtetHhe (90 m.) as
added di i sopr opyYiet W Hfithe (32.3 mml) 5.6 L) atMpbdrh é&hffer ature. The

solution was stirred for 15 h at which time TLC anal ysis of the mxture
("100 By and 3 REHE el T by T Selsaea L ane el phase was
ext L agt ed \r/]viplt)\bn'dhlahilnlernoemylhggxgu(m:fg)l mh)malngxtdh@erﬁqabhnﬂdﬁwéidﬁa&ts wer e
washed wit rine sol ution er ver _anhydr gne5| um
sl ate. t nESEEIGRS el eb ot vl et athiti A 5

purified by °Ciahdstirmgéforckd thffhechzcomtImguaptvys éllw'ed tlgrowngh la shemdglaei hyI

acet at e: CH-Gl = 4.8

of4-1[(2, 6- g}n?ﬁ(]glr\%hhe%r geggggéﬁeiﬁﬁré&hdﬁ%‘ ﬂl— ﬁ‘gfé 2’)"“‘% f}%}t}lc%n q)butyl jcyc
|2 ggegng/l ]C t mcbmnzp;w]mL tpmsnyﬂzt @rgg\%:réﬂwt; & men&ﬁ;\ﬁﬂzgﬁn ?OP{Ll |H? np:
Cour 1 2ag 2 TR by D8R i etgﬁsng R o las 994 - 65 Exanpl e
50. 4-[[ (2>6%%f @%& Pffeﬁ%’v)beaqduahgﬁm\arﬁ rATHIRG PRaterial kit Bgttash %ﬁﬁ ) but y|

J cydopent y HR M8: ©Otemphisy 393)1639. a0wey habapdhes4ONdAOH ) Et OH 50-55 C, 2-3 h
PCT/ EPOQ 01058 To a sol ution of 4-]

(2, 6-dichlor )c m,noJdn N- ; ) h Ifo butyl J
cycl opentyl ﬁ[’j‘ﬁ eyJ @yfpg%k‘i)%%?bflnép‘aﬁgg#\lm ﬂ‘yﬁ\eg{@% ({“2%&’ g%r(rh)? 15. 87
g) inigt han@b'cl()ﬁ&tyﬂﬂt}nmaahj)dled-pé)qd‘édwmnﬁ:Im\éedmm hydr oxi de (60 rrL) at 50
C . The mixture was heated to 50-5~ C and the resulting clear |ight brown
solution was stirred for 22 h at which time T ﬁlyS|s of the mxture

i ndi cated the @Bsepre of starting material.
wat er and al | owed cool to roomtenperature 3
smal | amount of so

d.yThe filt L% @s concentcnat i he residual
aqueous sol ution was

Ashasheam t er (2 x 75 nl).
was acidified with 3NN WA to Form a cloudy suspension g 3508t ract ed
with ethyl a¥¢

900 nl) 32y Thet conbined exgracts e alshed ~ith

bri ne solution 15 0 nmL) and dried aquer anhydrou staum sul f ate.
After filtration of~the drying ag t he flltrate%g@entrated. The
resi due as taken ug @ chl or ometthgre~and diuted with her: hexane ( 1:1 )
to obtain a sol Mg, yavas col lected by filtrati ALeH:hBLR .68 | d was
triturated with hot et hyl acetate 0100 nlL) to get slolsWsp&aTsiOon whi ch was
diluted with ether (~50 nL). The solid was 20 collected by filtration. The
above process was repeated to afford 10. 89 (70%. o
4-[[ (2, 6- di ckn dFUsPRRSIGH 9>€:Tarlt{)bh3/n]e§iﬁ\ﬁebylwmﬁoyﬂmHtmexwrMIf‘bﬁyrc) “but yl J-
cydopent yl JtthHé‘rgﬁﬁrhMé ﬁfek—h)@@ﬁ&%.@hanl lr.‘@nﬁﬁol?, Y Rt BO30 gl 11eRRbE:  Cbs.
nmass, 599.1193. Cal cd. mass, 1308 ( MrH ).




C2gH~Cl pNpCBS2 Mol . W.: 613.62 C 2~32CI 2N 2552 Mol. W.: 599.59 11 June
2003 WO 001 48994 PCT/ EPO0/ 01058 -67 Exanpl e 51. 0
4-1[(2, 6-di chl orophenyl ) carbonyl]am no] - N-[[ 1-[ (4met hyl sui fo1n 'flg&ﬁ gP] cydop
entyl )t hiWRANEMY| | - L- phenyl al ani ne sodiumsalt. 10 | N CIPEGRER010S
27f' 132CI 2N 25S2 Mol. W.: 599.59 NaOH, H2% H r.t. A suspension
of 4- (2, 6-di chl or ophenyl car bonyl am no) - N-[[ 1-[ (4net hyl sul fonyl ) but yl ]
cycl opentyl ]t hi oxonet hyl %‘ L- phenyl al anine ( 16.49 mol , 9.89 % in water (
100 nl) was tndamE@niymic lnnéq(ﬂaa{& 174 @mal) sodiethanie) A08m bkwes akled mol |
16.4 nl) at Hoonlo@whpslawlyrcder Tign. A Reistiering forlP0ahid thor«hQtidd nfixiapngd sonme
acetonitrile (~ i‘?}%‘gt) V\ﬁ‘S added to give .a clear sol ut]_‘ig(?)n containing a
smal | armpunt Wa§ di wihethvbaqerate (498 @ldangspl Amppaninm shierade sohefiame filtrate
was | yophi | i @isd bl afdftheé Srgdficlayer @hs sepahiatid SHetagasod 1l b@s potH-d. HRItI S:
Obs. mass, 621.1023.. Ca %d. mass, (82l 1027, (MrH) . (Exariple 52, .4-1 [

)3 %EFECSS%V' k) _tb_,prgarm. layers Wvere combined,

(2, 4- diPmet hy PRI o
1-[ (4net hyl satiebexer NaasQu ] fiieetdomaropkanttateskirmstiey | Theloiphangrdied uadene net hy!

ester. O Me pl. ! =] I to. 15 haMe Q. CeHRCI NO Mol » W 11169. 61 15
116N -4 Rt 172 Wbegfude o atnd R gt yctoben)
2, 4- di et hy| thdexpymdthifl h&ephepplalphine maathyl egter Gt.5gbl , 45 ma) in di chl or omet hane
(2 nm.) and one drop of DIvlF, ~as added oxalyl chloride (0.39 nmol, 49.5

T0) 2t 0 C. T08 sAsh oPheThdetintBouSIdbek (oo Q0armdlithlAon
Lemper gt ure, o ygo . alLonzed Lo watm L0 T a Letper dut e Sad e Ui rred for
under  C2~H3H(T) A2 Ned¥aS%oMlon M,6-diBRSrdbenz 8y ShiBANS 1552, 401 mHbly in 573. 77

i e st T B R e e ©

cycl opent yl | iliktaxcomastdoytdnidatqahe mydialaaditngsfered yd a sshestofyOfuanenol , 88 ng) in

di chl oronet h (3 rol) _as added diisopropylethylamne (1 nmol, 0.175 ni)
at room terrpgc;r@%’&fné’.e%ﬁgcezzgf’g&ﬁ&ﬂﬁi s‘P%‘fﬁ%’é’aw 0 el"@”ﬁ&é“tla)serv‘\)rﬁsch time TLC
anal ysiss of seperatidandriack extractededth ¢tbylaostatedd xaf0 mbarThaxwpmbinedi al . It was
diluted wit ho%ﬁ:ﬁk 1dyéPwid-Vvashed with@RhOSATBONBNR£E0 3 Tl ovAdathy € brifie, | ayers

wer e separated., The €0 hase was extracted w.th_di chl.oromet hane 10
me) Candthe. GRibIEN Iy BB Spoc cRBA i S e RUSBIRO 400 B ] . Af Lo
drying over AZyRYARAMS cHFBERESIAFRYShfiAd Rlth heRar0diHli@ftatQ 3VIBSafFRB&ENT I at ed
under vacuum (g t_h,e r esi dug a pUhl fi eciptg_y. r_?v_erse phase I—fPLC. to obtain a
pure 74 ngy (%’gr ¥ 6*13}9[?&*‘2? )Grhasy g Nl bil#y 1 ) car bon~- 1: ami no} - N- ([

1- ((4-awet hyl sistHoxpathylhaytiobmtyldihip@eiethyl[-higheapBlaniHe mbdpheaydrakaogne net hyl

ester as an ey phRsatenselLah A BBy SRR s (R{AE00. Cal ot maps)

574. 2409 (Al¥
(2, 6-di net hyl - 3- pyri dyl carbonyl )am noj - N-( (
1- [ (4nmet hyl sExdroply B) bil(361bshdbopbenyy)ch ttonpbl amitcd ik § 1 L-{ bhesthibat-ani ne TFA

salt. TFA Nagai'yl)Elcgaef}éﬂﬁgo:gméﬁﬁ}-h-phenylalanine.

Cct O cl O
oM NuaOH
[ 3 OB
AN HN
Me 0]

S Me S 6]

CagH3(ClaN204S CasHaClaNA0,S

Mol. Wt.: 537.50 Mol. Wt 523.47
25 To a solution of 4-{[(2,6-dichlorophenyl)carbonyljamino}-N-{{1-(2-

methoxyethyl) cyclopentyljthioxomethyl}-L-phenylalanine methyl ester (4.00 g,



To a solution of 4-( ((2,4-dinmethyl-3-pyridinyl)carbonyl}amno]-N][ [

1-[ (4met hyl sul fonyl )butyl j cyclopentyl] thioxonethyl j-L- pggn‘,éllnglzaaé ne

met hyl ester 20 (0.118 mmol, 68 ng) in ethanol (4 nL) was added aqueous

1. ON sodwmmedmgeidoxi de (3 L) at room tenperature. The ni xtREFEER(IGI0Rated to
45-50 C and the resulting clear solution ry#s stirred for 3 h at which tine
TLC anal ysis of the m xture indicated the absence of starting nmaterial. The
m xture was concentrated and the crude m xture was purified by reverse
phase HPLC th4ahimol) idMeDHY18 mL) 32%¥pdaddd a solution of NaOH (421 mg, 10.5

4-1[(2, 4-di met hyl - 3- pyr pdi nyl >carbonyl }.am.no 2f | uor oph l, ) t;hi oxomet hy
| j-L-phenyl aﬁr‘%(lmng“]‘% ' ggﬂrﬂy'aiﬁ%ﬁg%%?\}ﬁ%%gre\}ﬂlﬁéﬁ‘sa&ﬁg.en Eﬁgﬁ@ lfﬁdas.
mass, 560. 2240-2) @ihdt>MaEh ) Tizo®aaREBm (Vi) was [CROEBONIB a Searatoty. fubel: 573, 77
C28H37N3~5S2 s i . 35 0 4 - npl e 54.
ethyl 1-(4- b?%%ﬂﬂﬁﬁﬂ@%ﬁ%gﬁoa%) éﬁ?ﬁ*&*ﬁ‘??a%ﬁ@’p@#éﬁ@%"fﬁ?@é?“&a 1)
LDA, THF, - 7@pertedsindbac@xiriqieddyithzehyl ayetated2 gi50mokb blheaombingdy to -50 C
C-H~202 1 h éenicl@emwawasHed witbsat. Ko ) BriO@ oI NS0y, filde2éd dnd Mol . W .
263. 17 Using the general procedure described ip exanple 40) starting with
cycl obut ane TAFBBKIRS &7 KEFG epRyFatoR; ?{e"ef§f(d4pg?56|¥§3t§’yis)rt£3ﬂd]c?b%hy&ne
Egr It\)/gxyloibc aﬁded)rﬁﬁrﬁ%-gvagﬁtggidimlfbvgf @mﬁﬁ.dp'tgi&gg%[{yn,ﬁbdicmar@pmwlgg less oil.

: S. S : cd., nas : 1 JVEE anpl e :
O et ! ERESIGRRD BRe Urar SRR A Bty B o2er |
02Et NaSMe, phdnylalarine (31 & 76€%63. HR-BE: ObsCnmas 2R B 8bCalcil¥mass263. 17 Mol .
W.: 230.37 %ﬁ, LEQI-;IQ@ general procedure described in exanple 41,
starting wt ~(40rom utyl ) cycl obut ane carboxylic acid ethyl ester) -
1-[4- (et hyl thi o) butyl J cydobutane carboxylic acid ethyl ester was prepared-
in 87~/ vyi el Examplad4cbildraridosthyl) fyclagRrnmpe catbpoxyhessd. 230. 1339. Cal cd. nass,
230. 1340, M+. Exanple 56. ethyl 1-[4-(nethyl sul fonyl)butyl Jcycl obutane
carboxylic algd ethyl ester. 15 ,s 02Et C~2H-02S Mdl. W.: 230.37 ntpba,

CH2Cl2 0 Cto TN dan -~ Q ~S 02Et O C~ 2H220aS Mol . W.: 262.37 Using
t he general pro re des@eHie®dO2 n exanple 46, starting with

1- (4(met hyl t hi o yl ] cyMebW-atf®-&ar boxyl i ¢ acid ethyl ester,
1- (4- (et hyl sul fonyl ) butyl Jcydobut ane carboxylic acid ethyl ester was
Cal cd. - mass, 198D idzol! sljtion S Ronrapyimeese 25 o BAB6 AL LRDESTRGES
- 7T0Exargpl e Swas dddednl-betyhhithsuth i® Rytanedblitidbnr (4@, aBEMc@B 8P arotlover Hci d. Q
8@83? 1 H%?hj.ﬁel\{lt%lﬂu%v\{'ﬁs st21r4r§d §t40 B@%ﬂ; 3OTmH!:n’, C(l\)/&%_ltt?gi)gt% tginp%gltun‘e Qf 02H v G
-65 °C and ethyl cyclopentane carboxylate (37.4 g, 0.263 mol) in THF (50 mL)
was added over 20 min. After 1 h, a solution of 1,2-dibromoethane (47 mL, 0.545
mol) in THF (50 mL) was added, the mixture was held at -65 °C for 3 h and
20 allowed to warm to room temperature overnight. The reaction was quenched by
addition of saturated ammonium chloride solution (200 ml), the layers were
separated and the aqueous layer was extracted with ethyl acetate (100 mL). The
combined extracts were washed with 1:1 brine:water (250 mL) and were dried
(Na2804). The solution was filtered and concentrated, diluted with toluene (100
25 mL) and concentrated. The dilution and concentration was repeated twice to give

ethyl 1-(2-bromoethyl)cyclopentane carboxylate (52.5 g).

A solution of the above bromide (52.5 g, 0.211 mol) and sodium azide (54 g,
0.831 mol) in DMF (200 mL) was stirred at 50 °C for 5 h under a nitrogen
atmosphere and was filtered. The filtrate was concentrated to near dryness,

30 diluted with ethyl acetate (500 mL), filtered and concentrated to give crude ethyl
1-(2-azidoethyl)cyclopentane carboxylate (40.9 g) as a brown oil. This material

was combined with product from a previous run (total 63.5 g) and was purified



Mol . W.: 234.31 Using the General procedure described in exanple 43,
starti ng with 1-[4(methyl sul fonyl)butylj cyclobutane carboxyl | c, aci 8 et hyl
ester, 1-[4(nethylsul fonyl)butylJ cycl obutane carboxylic aci d1wiyee 8 %ar ed
in 92i o welbd4gssa | ow nelting hite solid. HR M5: Cba. nmasEQT/RE00032 1.

Cal cd. mass, 234.0918, (M+). 5 Exanple 58. 37.

N-[(2-((4-net hyI suI fonyl ) butyl Jcycl obut yl Jcar bonyl ) -4-ni tro-Lphenyl al ani ne
met hyl ester. "/ HC7.1i,N Otc O ~~oHW-N20a Mol. W.: 260.71 10

~~y~ |y~~~O2I-by+cmratoo®&ﬂihym52M)g of Mﬁcagd’,&ﬁ:tﬁa@ Wit §% ehyPEAddm ~.t., 20 h
~20H2eN20~s ,Wnl eral .procedur’e descri bed in

exanpl e 43) lgelxé??fon%v‘?/\;’q%gf%[’ﬁ?%ﬁiﬁgﬂﬁﬁéﬂvpfﬂutyI i cycl obut ane

carboxylic acid, N[ [ 1- (
(4- et hyl suIThmyil frbot aHode Y30. D pul. 3380 mal) bonsydis3elrednirt THFI(730haby kd ani ne met hyl

39101700, CanEdaRe (375 Bl dnllaGeflyfth GLLPH BUMMS ES 35 méy Ty iR i
(4- met Byl sul B8AyL)braspdded yidetatuing mllﬁmﬁmir)edmﬁm@okerpi@mym | ani ne

met hyl est erqgnkanes Y o oH2aN20s S2
Nbi . W 45%)“%8 %W}ﬁéﬁg&gﬂss &&OW%B% 245 ﬁg’&’?‘t"%‘% q%@f G 001 48994

PCT/ EP00/ 0108k Ffdl)k‘}“ﬁtf" ‘~g‘érh§?<%ﬂe ) rldc?ébmweeésbwrbw afidifeedarip &

starting ithNHCI (375 mL) and was extracted with ether (2 x 1 L). The combined extracts

e e

t hi oxaoet hyl darbboxylit nodl(bhsgyhsadrambﬁlrmﬁdlyl ester t~as prepared in 80~io0
yield as a hite solid: rrp 1 ~0152 C. HRI1vIS: Obs. mass, 47.1464. Cal cd.

, 457.1487 - .
(4 et hyl su ﬂf\% R Bor AR ey ek pPPAATES oy
ester. to 15m¢) Yhe 9dEUISt NH4CI IVEO—| H20 50-60 C, 2 h 0 Using the general

procedure described in exanple 48, starting with N[ [
' 4-ni tro-L-phenyl al ani ne

met hyl ester
4-am no- N- [ [?2- d xonet hyl ) - Lphenyl al an
ine methyl este )5 _prepared in 9 ield as a hydrdascogye solid. HR Ms:
Obs. mass, 427.1720. YCal cd. n&SS, 4Z7. 1720 (MH). e 61. 4- ( ( (

2, 6-di chl or opheny%l)> bofiMe] amino] -N-( ( N5 o

(4rmet hyl sul fonyl ) bat yl g;ycl obut yl ]t hi oxonet hyl ] - h(=91yl al ani ne net hyl
ester. t +\ (I C H3Cl g0 Mof. W.: 209. 46 EA, CH2Cl2 s r.t., 48 h
Usi ng the procedued ribed in exanple 49, sta }q”@ Wi th 4-am no-N-( (
1-[ (4net hyI sul f % Lﬁ?g f],cycl obut yl ]t hi oxone Qtienyl al ani ne net hyl
ester, 4] i chl orophenyl }carbonyl ] am no [ [ (4-nmet hyl sul fo
CZoHZaNZOSSZ l\/bI W .: 456.58

A solution of 4-nitro-L-phenylalanine methyl ester hydrochloride (3.0 g, 11.5

15 mmol), 1-(2-azidoethyl)cyclopentane carboxylic acid (2.3g, 12.7 mmol) and BOP
(5.34 g, 12.1 mmol) in dichloromethane (6 mL) and DMF (4 mL) was treated
with diisopropylethylamine (4.2 mL, 24.2 mmol). The mixture was stirred
overnight at which time TLC (1:1 hexane:ethyl acetate) indicated no more
starting material. The mixture was diluted with water, extracted with ethyl

20 acetate. The extracts were washed with water and saturated brine and were dried
over sodium sulfate. Filtration and evaporation afforded a residue which was
purified by chromatography over silica gel eluting with 3:1 hexane:ethyl acetate
to afford 4.26 g of N-[[1-(2-azidoethyl)cyclopentyl]carbonyl}-4-nitro-L-
phenylalanine methyl ester.



C20~soN20aS2 Mol . W.: 426.60 C 27r'132CI 2N 2552 Mol . W.: 599.59
C20H30N20aS2 Mol . W.: 426.60 11 June 2003 WO 00l 48994 : PW F§986§1058
-72 nyl)buty dobut yl ]t hi oxonet hyl ] - L- phenyl al ani ne neth er _as

obt ai ned ‘Yﬂo@fiﬁ?gﬂ/l el d as an anorphous Hhite solid. HR M5

599.1207. Cal cd. mass, 599.1208 (MtH). Exadfd e 62.

4-[[ (2, 6-di chl orophenyl ) carbonyl jam noj - N-[[1-[ (45

met hyl sul f onyl ) butyl ) cycl obut yl j t hi oxonmet hyl j - L- phenyl al ani ne. NaOH, EtCH
50-55 C, 2- 313/ pi¢ @@tl%b[@éﬂéﬂaﬂm@b&@u@méc iatyédo jethwkanpl e 50,

)
starting | feydopbddnBabeRioLopbeON heARaNKt IRmPRke | |

1-[ (4- nmet hyl onyl )butyljc obut y hi oxonet phenyl al ani ne net hyl
ester, 4-[[(2p&dichl orophenyl )carbonylj to

585.1038. Cal cd. mas, 585. 1081 (MrH) . Exanpl e
4-1[[4-(trifluoronst 8Mpyri ni di nyl ) carbonyl ] am n-N—& 1[ (4-nmet hyl sul fo

Q

nyl ) butyl j cygobut yl j f hi gxonmet kyti—t—phertyl al anl ne et hyt ester.
C20H30N2~4S2 . 0 426.60 ("' N F3 HBTUN,! S N~d HDWVF, r.t., 15 h
Oit Q7~"'~32C ~5S2 Mot. W.: 599.59 C26~ 29 2552 Mol . W.: 585.56
C2sH3~F3NaGsSz Mol W.: 600. 68 .11 June 20 001 48994

PCT/ EPO0O/ 01058 ?3“7‘55@31? the general procedure ﬁsﬁr' bed in exanpl e 45,
starting with Mol Wt:339.4 eI

4-am no-N [ 1- ((4- nmet hyl sul fonyl ) butyl ] cycl obut y?]‘t Ki‘oxdmnet hyl ) - L- phenyl al an
ine methyl ester) 4-( ( :

[2-(trifl uorm&tohm&n &frm{ 1-fA. %ax&h H@géﬂt vn'\hl ot
1- ((4net hyl syl fon cyc uty al ani ne net hyl
ester 5 was BeBpa éﬂ‘qfﬁe@ﬂ esterdi 42 & &}ﬁﬁ}‘ﬁ mié‘\s‘eﬁﬁﬁe dHR 1°1S:

(4(tr|fluororreth rimdin am

b et hyl SRR GBI KT SOy R L HRTICT oL (bHERD aesAfdes /N o3
. (~ NaOH) EtTh¢ réactioh ws sBirdedha fhNh&Fgh, kAittls TRY wab ed deh@rddhephirneeune
described in | e e product of exanple 63,
AS[[[2-(trif% ’ﬁggﬁg’?re ds??“gfa‘%ﬁ“?‘%ﬁacmpf fgarbonyuam no] - N-[ [ 1[ (4- met hyl sul f
onyl)butyl] cyghobutyl]thioxometh~~l)-L- phenylcgkanl ne was prepared in 2?7~%
yi el d as an anor pito white solid. HR Ms: (Qbs PR 587.1619. Cal cd. nass,
S87. 1609 (A~I+H). anple 65. ethyl 1- (3 br omohy o | ) cydobut ane

carbo. ~cyl ate. O02Et ~D ~ THF) g~gr O2Et 0'C 30 rain}yr.t., 5 h CrH-202
C~pHBr02 Mol . W. 7 Re. W Bo049, 14

Qbs. mass) Glbphike GrithGal ﬁﬂsolﬂﬁ&‘ﬁof@@ﬁeﬁﬂ@%sﬁiﬁﬂeTrl‘ﬁ’HFE)‘@t'EPhQ RiticAr [ [

- AP HN
CygHasN30s CasH33N305
Mol. Wi.: 363.41 Mol. Wt.: 463.52

10

b. To a solution of N-[[1-(2-aminoethyl)cyclopentyl]carbonyl]-4-nitro-L-
phenylalanine methyl ester trifluoroacetic acid salt (2.35 g, 4.93 mmol) in
dioxane (25 mL) was added diisopropylethylamine (0.860 mL, 4.93 mmol) and
di-tert-butyl dicarbonate (1.08 g, 4.93 mmol). The resultant mixture was stirred |
15 for 18 h. The reaction mixture was filtered through a sintered glass funnel and
the filtrate was concentrated inn vaéuo. Purification by silica gel flash column
chromatography, eluting with hexane-ethyl acetate (3:1), afforded N-[[1-[2-
[[(1,1-dimethylethoxy)carbonyl]amino]ethyl|cyclopentyl]carbonyl]-4-nitro-L-
phenylalanine methyl ester (2.20 g, 95%). HR MS: Obs. mass, 464.2397. Calcd.
20 mass, 464.2397 (M+H).



Usi ng the general procedure described in exanple 40) starting ~~~ith
cydobut ane carboxylic acid ethyl ester, 1-(3-bronopropyl) C11QhﬂP§b§@e
carboxylic acid ethyl ester was prepared in 33%yield as colorless oil.

HR h4S: W00/488%s) 248.0416. 20 Cal cd. rrass$ 248. 0412 ( M+PCT/ERIEOLOS8

NA~5S2 Mol . W.: 600.68 C25H29F3 N4~5S2 MB¥: W.: 586. 65 11 June 2003 WO
00l 48994 -- PCTI EPOOI 01058 - -74 Exanple 66. ethyl 1-(3-(nethylthio)propyl]
cydobut ane c r box (Ro, 281 67/0 29156-271-3) and

1- (3- (et hyl ?’8? r7o§>\{zll]l I@yl&ﬁzldb W@Ewsydgvb%vl o?ghylwelomtsne DVF wS
02Et ~S 02H ghibxembthyl)4-nitkd- I:‘-p(ﬂ?nyl'aerBﬁe m3thyPedt002S CsH 1 saes Mol . W.:
249.14 Mol. W.: 216.34 Ml. 188.29 5 Using the general procedure
descri bed i n exagphe startlng ~ith 1-(3bronopropyl) cycl obutane
carboxylic acid ethy i obut ane carboxylic
acid ethyl ester as prepayed in 58 %yield as a col orl oil. HHR-IS:

Obs. mass, 216.1182. Ca|C|. ass, 216.1184 (1Vi+). Al's

(et hyl t hi o) pr opyl ¥fe Tarboxytit—acPd was obt ai ndd '6}\/1%6% yield
as a lo col ord,gS58. Oi .. b |'S: Qbs. nass, 188. 0872. Cal ciN , 188.0871
(M+). Exanple 67. 7 BocNH ') _
N-([21-((3-nethylthi opyl ] cycl obut yl ] car bonyl ] -4-vrt pBenyl al ani ne

met hyl ester. 02 i HO . H 2N~-CO~tVI a C-Cll-i~ i NO4 M .. 260.75 02H Cs
H- sO2S Mol . W.: 188H2N0BTU, DfPEA DMF, r.l., 15 h C- 9H26NpG S Moi. W.:

394. A9 Usi ng the igein®t.ad463Rocedure described in exan@lB:il:0sStarting with
4-vitro-L15 phenyl al ani ne nethyl ester hydrochl ori dMok®tt47Deg ( 1-[
(3-nethyl t hia)propyl] cycl obut yl ) carbonyl ] -4-vitro-L-phenyl al ani ne net hyl

ester was prepared in as an yella~ viscous oil. HR 1 ~IS: Qbs.
mass) 395. 16382 segth Ofrzﬁéé ﬁé 5 dypet )’1(~’W|°¥14fﬂfb0nvﬁ1m3rmiéth2'803 V1' O

00! 4899 Pa/cw&wr@mq)&smym na@nmhen@aamwe Inethyl ebtef moeg rmmhmmropyl ]
L oen 3 it BURTRR Y (b3 o e R e RPN B BB o Secer e
i n exanpl e 4immsl)afMhinesutaitmidture waowadntedto(502C€(and was stirred for 24 h.

ggt gf; hml_ E hi R ORYLh G RPRLYhIER tl?)?&wh]a f}nt\éf'etdrg?asls % ana fleitag methyl

1-[ ( 3- et hyI s o9 peeappteday eacobubyriffaatipo kp mbichgdl flashi celbmmo- Lpheny! al ani ne

Irrfilhél dasjtser f?ﬁﬁnﬂbgﬂ%?@ldtﬂaQmﬂ%Qx%edetﬁﬂ zﬁetﬁ&' 81 g 4V1' Szm%‘aecPNL HR
I

f %‘t T@i 412 T 1+H) . rrﬂv 69.
4-ani no- N[ [[1[3-{d] dedimpriovisthonplcarhn Vm erhyH gnciaRsrBhishiy PU’

phenyl al ani ne-fedohphesflslenind ethys éster NiktGing 24 495,339 Bhifed dﬂ%chl&ré:aO C 1-2
h starting material) as a light yellow oil. HR MS: Obs. mass, 478.2014. Calcd.

mass, 478.2012 (M-H).

15 Example 8. N-[[1-{2-(acetylamino)ethyl]cyclopentyl]thioxomethyl}-4-nitro-L-

phenylalanine methyl ester.

ON O,N
HN Me n OMe
-
BOCHN\/&S 0 ACNH\/SE O
S
C23H33Na0gS
. CooHoaNa05S
Mol. Wt.: 479.59 Mol. Wt.: 421,51

To a solution of N-{{1-[2-[[(1,1-dimethylethoxy)carbonyl }Jamino]ethyl]-
cyclopentyl]thioxomethyl]-4-nitro-L-phenylalanine methyl ester (1.26 g, 2.63



Usi ng the general procedure described in exanple 48, starting ~ith N[ |
1-[ (3met hyl t hi o) propyl]cycl obutyl]thioxonmethyl J-4-vitro-L-phenyl i ne
nmet hyl ester, Jl}/neai(ﬂ)%

4- ami no- NYPO48P4. et hyl t hi o) propyl ] cyci obut yI ]t hi oxonet hy PST{EPR0/R103%;
phenyl al ani ne net hyl ester ~~as prepared if0970/ u yield as an h~~roscopic
tello~ solid. HR h~IS: Obs. nmass, 381.1660. Calcd. mass) 381. 1671 (;\I+H).

Ct 9H26N205S ‘Mol,,. W . : 394. 49 . C sH2sN20aS . W.: 410 5 H2sN20aS2
Noi - e 4 1BR)) indrisIes shiasidgTS iy Y Badeckrop s Tt BB end e

G 9f " 128N2~2f2ulkdrit miture waB&irbdd fora HGit raom Enperati]l Ihelveictiod mixt@9. 46

o ,F’Egi aﬂ*izg'g‘%g{ gﬁc%m%_ﬁfg m‘ﬁdépg@kforg%ﬂ?ﬁk B QP S K-S L DG £x ! e
1- [ ( 3- et hyl exsiapeptybjphiokemethyl e -pitye-hi phxanybddnyhg methyhesterd zalagrlloe oftet hy|
ester, 4- ( §1_g -di chl or ophenyl carbanyl )amne] -1~ ( ( 1- ( (
3-nethylthio pr%pyl J cycl obutyl ] thi oxonet hyl]-L-phenyl al ani ne net hyl ester
as prepared in 83%to VVO 001 48994 PCTBP0OO/ 01058 - 76 Example 70. 4- (

(2, 6-di chl or EpRépirieach sipit phrainedabove (1 .4jg, 263 nfmol) 3n meathylendi o)

propyl ] cycl okubmié @1@@5%&&3@8%&0&65%}@%%9?.Brmlxb.s%%ﬁ{oa) Migel d as a
white solid: | 84- 18 _HR_ALS. Qbs SS) .1139. Cal cd, SS)

553. 1153 ( h~:icgﬂ1f _anl@séﬁ& (§.27q<_mL, 2.63 mmol). The resultant mixture was stirre

4-[ (2, 6- di chbwrnigherPhernhivmyhpanieneds-<BntérkratéBrmetlyiddired @ereayiloLycl obut y

| Jt hi oxomet hyl ] -1 - nylal ani ne. = a n0-55 'C  3-4 ] Cl 002H C
25H280§)~2N 2%@5’#%’?%@?‘ F"‘g‘ﬁ@.‘%%e%pﬁgiaﬁ‘b%ﬁé”@eﬂ@r‘éﬂ‘%&“@c‘&hﬂr@'edescr i bed
i n exanpl e ~dguestialyemgas-separtted 4nd b2¢l6ektcittal wiphethyllzceambainy 5§ arti)noJ- N-[ |

1- ( (3- met hyThbEehBine@ Bk dantoleye Rt Wabtidd R¥ANRBYddedlRPRINICH, atkna et hyl
ester, 4-((2,6-dichloraphenylcarbonyl)am no]-N[

1- [ ( 3- met hy| and ennsewisgtied &y wicopuP yiificamiondynfiash galpnin givemptegraphynesings

prepared in SEgin: hibri Reithlt (21 5alib e (1if7188 C PR IS Cbs, mass, a
S39.0986. Cal cd.”, mass, 539.Q996 (lvi+H). _C 26f"i 30C12N 2352 Mol , W.:

553. 5715 C26f tacgilaoyRe Jexglppengyl)thiogomeshyl]-4-nitro-L-phenylalanine methyl
ester (743 mg, 67%). HR MS: Obs. mass, 422.1744. Calcd. mass, 422.1750

(M+H).

Example 9. 4-amino-N-[[1-[2-acetylamino)ethyl]cyclopentyl}thioxomethyl]-L-
phenylalanine methyl ester.

O:N o
N~ O N OMe
ACHN\/SLS ° AcNH\/EK o)
S
Ca20H27N305S
Mol. Wt.: 421.51 C20H2oN3035
Mol. Wt.: 391.53
20
To a suspension of N-[[1-[2-(acetylamino)ethyl]cyclopentyl|thioxomethyl]-4- -
nitro-L-phenylalanine methyl ester (740 mg, 1.75 mmol), zinc dust (1.14 g, 17.5
mmol) and ammonium chloride (1.41 g, 26.3 mmol) in methanol (20 mL) was
added H20 (10 mL) slowly over 5 min. After stirring for 20 min., the reaction
25 mixture was diluted with ethyl acetate (80 ml) and sat. ammonium chloride

solution (25 mL) and the organic layer was separated. The aqueous layer was

back-extracted with ethyl acetate (3 x 25 mL) and the organic layers were



11 June 2003 WO 00/ 48994 PCT/ EPOO/ 01058 -77 Exanple 72.

1- (3-(nmet hyl sul fonyl ) propyl) cycl obutane carbo.rylic acid et1h|yJ é OzEt
G ~ H2002S Mol. W.: 216.34 ntpba, CH2CI2 0 'C. 30 mn, @Sg

O Cl ~ HOWOP4RMM . : 248.34 Using the general procedur e”&’é@gw

exanple 46) starting with ethyl 1-(3 5 (mét4ﬂylth| o) propyl ) cycl obut ane
carboxyi ate, ethyl 1-(3-(nethylsulfonyl)propyl) cyclobutane carboxyl ate was

g;leggr e(rjmlsg S7g§n1 rlxgc}\g_\ser %Eigd}g,{flgtegesd grln éoncentz'atec& 1Sn vaccjx?g ' THB(S,;? zvas2 48.1084.

73.-1-[3- (rretdneeiu.ldém mmrugewok6>h%gt§0tettﬁaem<a%mﬁe gab(}nta)c'fqlrﬁfcmlén ester.
CO2Et O C H2d04S l 248 h CO2H O-O
v CsH-s04S MY flagp silicaxge COi'QmF’Gh[%P‘HQ {aﬁé\g@ﬁmﬁdvt ek é‘lerl bed in

exanpl e 43) stkéabhe (191)v\41ffd}ded Dnido (NB( iyl sul fonyl ) propyl) cycl obutane

car o0 Yot ) S DR SR LRSS SR Bt O

masa) 220. 07fhl;, 9G8H)CHR M&QYs. 2dkd, BTB 16l Calkd)masdsi3ppoas INBEHB- (nitra) - N-t [
nmet hyl ester ki ; 02H O Ov
CgH-604S Mol E\%plle 1\’?25% %%M%hgﬁﬁ‘%bg’wmn W"] "Y1 @‘ (ﬁééﬂgf}’?'%’)
W . : 426. 49 a ethillsyclopratybihioxamethylclepberyldonioei bed i n exarrpl e 45, N-[[
nmet hyl ester ~as prepared 11 June 2003 1VO0 0QpA
in 76% vyield as &> anor phous solid. HR Ms: 3 . ) )
N ( 1-((3- met hyl sul f propyl Jcycl obut | 1] t hi oxo ' troL-phenyl al a
nine nethyl ester. 5 La sogl s Reagent a Tol uene, THF 60-65 'Q

f bed N ‘
(3met hyl - sul f p cycl obutyl Jcarbonyl J-4-nitré- L- | allani ne
met hyl ester) S (" 3-methylsulfonyl ) propy
yield as an yell ow ﬁ'&gy sol id.

C‘) Y L3

Mol Wi 391,53 CogHaoCIaN304S

1-[ (3-nethylsul fonyl)propyl] cyclobutyl) carbonlfl ] L~s phenyl al ani ne

1- [(3 met hyl sul fonyl ) propyl)cycl obutyl)carbonyl)-4-vitro-L-phenyl al ani ne

mass, 427.1539 (A~ Exanpl e 75.

t he general procgdure in exanple 47, starting w

t hi oxonet hyl JO- 4-ni - Lphenyl al ani ne net hyl esteiy was 1 ar ed in 88/u
Mol. Wt.: 550.50

10 To a solution of 4-amino-N-[[1-{2-(acetylamino)ethyl]cyclopentyl]thioxo-
methyl)-L-phenylalanine methyl ester (195 mg, 0.498 mmol) and
diisopropylethylamine (0.0950mL, 0.548 mmol) in CH2Cl (1 mL) was added a
solution of 2,6-dichlorobenzoyl chloride (110 mg, 0.523 mmol) in CH2Cl2 (1

mL). The resultant mixture was stirred overnight. The reaction mixture was

15 concentrated in vacuo and transferred to a separatory funnel containing ethyl
acetate (50 mL) and water (10 mL). The aqueous layer was separated and back
extracted with ethyl acetate (1 x 25 mL). The combined organic layer was washed
with a sat. solution of NapCO3 followed by sat. brine, dried over MgSOy4, filtered
and concentrated in vacuo to provide crude 4-[[(2,6-dichlorophenyl)carbonyl]-

20 amino}-N-[[1-[2-(acetylamino)ethyl]cyclopentyl]thioxomethyl]-L-
phenylalanine methyl ester (300 mg).

To a solution of the above methyl ester (300 mg, ~0.498 mmol) in MeOH (1 mL)
was added a solution of NaOH (64 mg, 14.9 mmol) in water (1 mL). The
mixture was stirred for 2 h and then acidified (pH ~1-2) with 0.5M HCL. The

25 reaction mixture was poured into a separatory funnel containing ethyl acetate (50

mL) and water (10 mL). The aqueous layer was separated and back extracted



10 HR Ms: (bs. mass, 443.1309. Cal cd. mass, 443.1310 (hi+H). Exanple 76.
4-am no- N-[ (

1- ((3- et %#M onyl ) propyl Jcycl obut yl Jt hi oxomet hyl J- L- ph /!?11-(')%?8120003 nmet hyl
ester. A%NHAD  a MeOH, THF, H20 45- 5(% © 2-3 h USI ng the general

procedure described in exanple 48, starting“~~ ith N[ [ 1-[(315
met hyl sul f onyl) propyl J cyclobutyl J thi oxonet hyl

J-4-nitro-L- t hyl
4- am no- KI— [ [‘}ih’fegé’y %ﬁ%}? m; ) Sﬁ'ﬁ MPbisedq %’5&‘?‘3‘7 PyeRIasARER IR S pheny! al
ani ne net hy|brng éfled/@#rpﬁ‘l@ﬁ@ﬂ tgred @17d eondentrated g aﬁrllhyﬁnaﬁc@mn@‘yel | ow

solid. HR M5 413. 1
C~9stN20 S rl(%‘lgbes‘{/\i’%%}i%ﬁéé‘ 3'15 qHzga'lf\‘izz‘ctis@m Ffe-wa plad A’é %%’ 538 o onpossz
Mbl . W .: 44md3goplgiligptiempOberrabict covtainidg fragions., Wrd0¢di8dp2,611 June 2003

TC-[ré gﬁg%ollodi ongl Ebr@%{)aﬂaoéﬂarﬁ g‘% %(F Po%gn@t ?%)]el_mlﬁeny#émpg!a Eet hyI
ester. 1o 13hi }Ia:wne liﬁznmé%wgﬂp‘\d}lte[sphtﬂ’@i&ér .r.t.) 15 h

C~H3d 30 Nblma§4v530 233, é@lhys,h@g _f,glplgqqgf.qli procedure described in exanple
49, starting ~~ ith 4-amno-:~ 1-[ - rret hyl sul f ony~l ) propyl J cydobutyl

J thi oxonet ing .meth ster

4-[[(2,6-dic ‘fampébﬁgﬁﬁ)@a{f@éﬁ&lf‘g’t‘t‘i"%{?bj”%ﬂf‘{'] ?Lm[”(‘%ﬁ@t]ﬂn‘y‘l“mef‘ﬁluyl ) propyl ] cycl
obut yl Jt hi OXt(hi'IszhydthylLAPMG&W—H&HH&M@BMMLBI}HM@HﬁmﬁnMﬁBpﬂiEﬁﬂﬁbﬁdeI n S?ro

yield as a white anorphous solid. HR 1°'LS: Obs. nass) 585.106. Cal cd. nass,
58~. 10~1 (A~f+H). Exanple 78. 4- [ (2 6 di chl or ophen donyl ) amno [
N[ [ - [ ( Qa2 | sul fonyl) propyN cl obut yl hi @Qxomret hyl |
- L- phenyl al ani ne. NaOH, Et OH 50-55 3-4 h Usi e oo
procedure descri bed xanpl e 50, startin
carbonyl j am noj - N-[ [ ®g hyrsurtonyl ) prg Meyclabut yl Jt h| okongt hyl J- L
- phenyl al ani gguet byl iester) 4- [(ZH -Ri chl otop enyI capponyl } artNnojiF [

(
1-[ (3-nethylsulTo pt opyl | cyclm/buty t5hi oxonet iy nyl al ani ne
was prepared in 87i |eI d as an andr phols/white solid.IHR bs. mass)

571.089.1. Cal cd 571. U895 (I 5%%%‘ 26~'t 30d %NZ ~5 Mol . W.:
585.56 C 26H30qm2’ s Mol . W. 25~2BC~2N 2a5.anMs . W . :
571. 54 Mol. Wt.: 565.51

[{1-{2-[[(Methylamino)carbonyl]amino]ethyl]cyclopentyl]thioxomethyl]-4-
[{(2,6-dichlorophenyl)carbonyljamino]-L-phenylalanine was prepared from N-
{[1-[2-[[(1,1-dimethylethoxy)carbonyl]amino]ethyl|cyclopentyl]thioxomethyli-
4-nitro-L-phenylalanine methyl ester and methyl isocyanate using the general

15 procedure described in examples 8 to 10. HR MS: Obs. mass, 565.1436. Calcd.
mass, 565.1443 (M+H).

Example 12. 2-chloro-6-methylbenzaldehyde.

ﬁCN DIBAL-H, toluene, -5 °C, 1 h é(CHO
>
1o then 2 h at r.t. cl

CgHsCIN CgH7CIO
Mol. Wt.: 151.60 Mol. W.: 154.60

A 500 mL, three-necked, round bottomed flask equipped with a magnetic stirrer,
20 thermometer, additional funnel, and argon inlet was charged with 75 g (494
mmol) of 2-chloro-6-methylbenzonitrile and 400 mL of toluene (stored over 4 A
molecular sieves). The mixture was cooled to -2 °C (ice + acetone) and a solution
of DIBAL-H (593 mmol, 593 mL, 1.0N) in hexanes was added dropwise over a



11 June 2003 WO 00l 48994 g0 Exanpl e 79.

2-chl or o- 5- (trlfluororrethyl)phenol triflate. I | H Tf20, 3 % ( ~
orf // -70'Ctor.t., 3-4 h CF3 CF3 to 15 C~HaG F30 @Hggggﬁo%g%

196. 55 NBP.OOKE4 328 62 pCT/ EPOO/ 01058 To %ﬁs)ol ution of

2-chloro-5-(trifluoronethyl)phenol (7?-1.4 |, 4.8 g in CHC: ( 160 nl)
as added D~,~fAP (54.0 mmol) 6.7 g) at -70 Cfollovved by triflic anhydride

(36.6 mol , 70 ,C.. After a he suspen5| on was
stirred for P§ﬁ°%1°f1§%’tm? ﬁ‘i?%]ef%‘f’rﬁ@%{{’m?@ tomdetateng l @QE 8 t enper at ur e
and sti rr edafiditioantiehredctidnithixadirewhus ctirred fier 1Th &3 ®1C hﬂitbthresanmmhom xture

i ndi cated the_ahsence .of st rt|n erial. The m xt was .diluted with
HO (100 i) estddrnen Spstidie: AT h SLidhm sembertiute TG ABRES) ayer was
extract ed windica@ké-Gre,abferi@®f MaytingTineteciohth: hbekade:ethienpbnegthoarsdybelit ract s were
washeds W t 0Bl ey, Sl 4 AN BNV B Ble N Lol il S Rtin Frhd FldimBlukthe dr yi ng
agent and r enov vent under vacuum g ens| on ch was
purified by“s?PPPEEngéFO @blueﬁpo@m)@nétc@me@prﬁscddt!lfvrlﬁgcxﬁﬁw X ambwat her (4:1
) to obtainsfrdd %r(cﬁ%rﬁlﬂﬁ’tf Tﬁe%PAci:Hxla?e?ﬁsoﬂUL wetdollectbPby fRtioN a8 1he327. 938S.
Cal cd. mass,. 327. 9392 iﬁi 5%22

2- Chl or o- 5- (HtF3te 3s FEFRALEANI S K Oadvld) The rombined eyarenysT) dpPp. CO

~ 02H / |/ Cﬁa@rm\\lthbﬂﬂe sbluﬁb&an&@ne@m@r Mcsosﬂ?lmn@ﬁ%@e%ﬂa&@gbi ~Cl F302

Mol . 224.56 A 25 Ie was, .char ged vvlth
N o W 5 2R B s R LR v iRt SARNE oRkh b L5y SOB 0o v
1.71 mmol ) 3hthitheapoerwdlidpppffordl71731 grias%) Hﬁlﬁz,hn‘péllmﬂ'hﬁdfshmﬁﬂe fonase cl osed
with a sept li'mf?queiﬂ/t%‘éuated three tines with argon. Acetonitrile ( 114 nl),
trieth~~lanne {( mmol) 30.7 nL) and water (22.2 nL) ere added
successively with the aid of a syrin~ e. The rubber septum as replaced with
a teflon |id&ampield. Heblgrossrmethdbenspisgsidhi zed with 11 June 2003 WO

001 48994 PCT/ EPO0/ 01058 -81 carbon nonoxi de (40 psi) and the gas was

rel eased. This |process was repeated three timgs and finally it was stirred
for ~ min und E58ure. \ Ji . asampot hen _discoogect ed fromthe gas
c~~linder, i ed in a—ppemgaﬁ-gath 8~ C and stirred for 2 h.
The flask as refreégsuri zed QMaCN, €&C,licEh MoNOX d stirred s for another 1
h. Then) the rgagi®n m xture was cool ed to regarihperature and the
preasur e wasysefheapReoand diluted with et h%ol(%’{r 7&5\) and 25 nL of 1.0 N
NaCH. The acid vvas extracted into water (2 x | UU rrL) The conbi ned wat er

t t d 1.0,h' HA id) t t ed
Phto gt her (o Binh g hedhes Gt hotoBEH dr sk et Bo6EHod w th br i ne
sol ution 10 seafdr, dhem@brﬁmef adiaioal fubinklf 45d a@ondblet Was dinyded ovithgerd gand
remual 1o (RBL Fllo AL oKASKT B8YE: LIS CLUOR LI B XlLoy. ol . Thi s

solid was di'Sso ract ed” 0 N NaOH
sol ution (2 metbﬂbmz)aldehhémnd ¥ mijodocrsonisniler Totls's swpeisidred selntorrt r act ed

wi th ether (32 A(OEIZSQQ H%).‘(T Fﬂﬁpﬁ‘im'} P?ﬁmg&g_{? %;,[50 5‘?%@) WeRBEMHoWh LAY | ne

sol ution ( tratlon and

concenfrat i dded fallpawed brydhydmgen ;pegpxgdq@g mp)308§) atjspom temperature. Then,

2- chl or o- 5(&@&&:&&{%3%);%&@«7@ el wﬁﬁcpbbaleae;q!nasteagowm)emsol id: np

ExzarB’rgl 2 8C1 aljgeg/gropwwe atQ thx%e mamtammﬂcﬁe terr'lperxrgtslge below 3 SSA'fte(rl —)-

4- [ [ ((2- chl cidditéor| thid )feﬂluwfmﬁjﬁ&rhWn)\meﬂyﬂeBCf&f tﬁ)}myd 0 aDrta@epm remipedafyrd- met hyl su
o) e A L A AR 6 e 073
Nbl . \8.: 47FheBOa biglittibn bﬁmcgemdnallf' ifer(33 gdililemohed,dr. 3 be) innwvassrd 2 mLb2,

tart t |
Eu?;l i 2)9/(:}’“0 bﬁbﬁﬁ??& EP%rN ikd at[d‘ﬂ']' 1*?%! i&lo&f%&r)dlsa&gfﬁr (KI- “paper gosulvr
[ (2- chl or o- 5C@alingfis wc@rpéttchwqtr@nbﬁw)tqu@ rﬁaﬂl@mﬂm mb\ent(“ gs rsmPv(eal 25
met hyl sul T onyd deb W st ¥oipara Jhifd @ramehhydild dmrmﬂwe@ﬂ»anmaomawyl est er

was prepared.in 97/o0 yield a s.soli nmass)
633. 1477, h&@ ltrapg avgs eﬁggtﬁdzwhmg\ﬁi%mwg%ﬂéﬁﬁ £ NZES 1% inypy
633. 140 this ether solution and was washed with 10% NaOH solution (2 x 200 mL). The

basic aqueous solution was neutralized with 10% HCl to pH ~1. The precipitated



11 June 2003 ~' VO 001 48994 PCT/ EP00101058 _$~ Example 82. 4-[ [ [
(2-chloro-5-(trifluoronethyl)phenyl]carbonyl]Jamno]-N-( [ 1 1[1 une 2003

(4-nmet hyl sul fonyl )butyl] cyclobutyl] thioxomethyl] -L-phenyl eﬂ ani ne. NaOH,
Et OH Me 5W05’9’4€??§43-4 h'to 15 Using the General procedure dBStF ‘l?é(ﬂ(’?%
exanpl e 50, startinb with 4-[ [ ( (2chl oro-%-=(trifl uoronethyl)

phenyl ] car bonyl ] am noJ- N- ([ 1-[ (4net hyl sul fonyl ) butyl ] cycl obut yl ]t hi oxonet hy
| J- L- phenyl al gni ne,_pet hyl ester, 4[  ( ) X _

[ (2-chl or 0- 5% lﬁfiSPhgg%ﬁ%ll%gfﬁ%m%%m Rt aifitpafford 34-§8 g (65%,

1-[ (4net hyl swiverabyh wo stiepd))of g cdhidruiey dletH konasie b éidlak a behiplegoliial ani ne was
prepared in 75%vyield as an anor phous white solid. HR h~I S: Qbs. nass,

619. 1315. Calcd. ' 2131 - xanpl e, 83. 4- Talas

(2. 4 et ngreplE s NG OB b B AR S Hy-LaRhaalatening

1- [ (4- met hyl| sméthdreygtey.but yl ] cydobut yl Jt hi oxonet hyl ) - L- phenyl al ani ne met h~~1
ester. M/ CFz HNWI " HCF3 ON ~ NC Antxrlyst A-31 ~1~ O O 1-1~7

Ovte + ~ ~ ,S O;ate N hic EtO-c.. Sontator O HV @S -1 TC F, NO 30
mn ~S O 11v.°% 937.GL O S C,"HgoN ~O-S ~tul. ~Vt.: iO

Cx~H~~, FysQ S= 11g g4t (i37.07-1To susglﬁggi ng _
2,4-dimethyl-6-triflugronethyl - i e ¢ ﬁ F& ,aci d (0. 84l mpjy), 184
nb) in dichloro ,t] eN( QMerf) |~ F (%W'QB'SQ S aUNdrwi se
oxal y1 chloride( 1214 fmol, 146 mg)©0.1 nl) at & Yor g, OAf t er

gy
addition) it was stirred for 3U Ogh,cd, 0 C and then allo to ~armto room
tenperature. Thec,gHREINSQ! uti omohas.:370.59 ed for another 2 ap room
C2WBoCl F3N205S2MebWt.. 280.72 6i 9. 12 C28H32CI F3N pOSSp Mol . W.: 633.14 11
June 2003 WD 001 48994 PCT/ EPO0O/ 01058 - 83 tenperature. Thecsﬁblﬂféﬁﬁ?swas
removed; under vacuum and the residue was dried under hi gﬁ"‘?}-ayc‘fhd’ f8r 1 h.
To a m xture of

Fre ot nyl - okt sgion g RS R AR SR el bR SSARLEh ST & A
i n et hyl acetratel,(.98Q@)n-chistabadetbylbenzbi anid GUtramolsi.¢égespd HBTA (B2ked

soni cator fl ~ , ackd, QL i SHEM' acetate
(6 nL) at ro%mtogg'@@?ﬁrﬁeh??@gggﬁz%@g%??g%&gh jlgtgbgylgggsg%m cation for
30 nin and ~a&24dnlusieont tempseatere. Thaderryolutianavas stigred fredBa & 10000 nl) and
t het t ;Qo I( g%eﬁr)nw@ﬁagxﬁﬁﬁéﬁﬁg Bfuted W’r‘thal%%?yéfethﬁ%@étgﬁé@?ﬂ@&%&%ﬁ% laydr et hyl
acetat e an e coml ned ex aCls, ——ere asnea w I he

sol ution (100v4Hyash LHF?Sé‘gBWé‘ Oafrﬁ]bﬁfr&&bloﬁﬁgﬁéi?ﬁﬁp%ﬁﬁ sAurated ¢ or
filtration ofsolifuen Bicyibdgargeldtionti(B& 59@hIL bfRe valsti SOIOeRHL pdedldrisadder vacuum
gpdi ?e resi dol{r%r an Sydpgtgsléélg__,?ndesig sruﬁlz{t%r?iﬁgatpor}ladf%hbg)r%'%gt%egpgnaan 139 m (3?7%

[ (2, 4- di met hydon6erttratfonuditonsdvent sBe Pyi7iadiOBY) pE B Rochibicafimethybpizby] )¢ 4- met hy

| sul fonyl ) buty /el i el J Je s ny| al ani t5 ester
s an_ dbor phonahEiEaRtslgide bARRER P S EROLLE) PR Lo Mds: - O

628. 2127 ( M+-HPbs. Baas3F76.4274. Calcd. mass, 376.4238 (M+H).
84.4-(((2,4-dinmethyl-6-trifluoronethyl-3-pyridinyl)carbonyl]Jam no]N- [ [ 1-
[ (4-met hyl subianud ) Dutyl2-Ihi6xes Akpibhdnyl)ioxaARARYls-hitrd-LPhen~I al ani ne.
To a suspen,iqn of 4-

(2, 4-di met hy!§ egyiplanine e %%SWI )-3-pyridyl]carbonyl]o

am no] - N-[ (1- ((4- et hyl sul fonyl ) butyl]c~~cl obut ~~| ]t hi oxomet h~1 J-L

phen) ~I al ani ng? ester (U.? nmml) 1?3 ng) ol (i m) ~~-as
added a 1.0:t1 s on of sodium hydroxide ( S.0 t roomtenperature.

| Vithin fem nutes T© bgcone a clas@ssosslreggeon and thi$ wap heated tg 4~-~0 C

and stirred for eh[_| eC —t+me—TFtC—amatysis o tF tee i ndi cated
r fing IB5 rat tokieas, SOTARHY. 24t was 460

21D

t he absence of st d tlo room
tenperature and &hol as renoved irc vnccio e8 due was purified
by revered phas LC to obtain 67.5 ng (55%

of 4-1((2, 4-di net trifluoromethyl-3-pyridinyl)&arbéhvl Jamino]-1 [[1-[(4
-met hyl sul fonyl ) b cl obut yl ]t hi oxonet hyl ] - L« phenylal@ani ne as an

anor phous whi te ,\%gfllrl\i} gh_, R, Al'S: Qbs. mass) 614.19 ?—h A éﬁ“afrras. , 614.1970
30 (hi+H). 11 June 2003 WD 00l 48994 PCT/ EP00101058 -84 Exanpl e 8~.

4-(((2, 6-di chl orophenyl ) carbonyl ] am no] - h- ((2- br omophenyl)

t hi oxonet hyl J- L- phenyl al ani ne.



\ CO2H I / Br 02N/ A wl NwdC o + --'" --" H2N ' C02CH3 HNCI)ZH\ ~S 1/

Br C2Vlo .'~Nt C~5~.02~/S to Using the nethod described in e 5 to
39) and starting wi th 2brompbenzoic aci d, the title conmpound ﬁ’ gpar ed.
HRI ~~1 S &0 001488%%k) 550. 9593. Cal cd mass, 550.9598 (1\|+FGPCERﬁwa 386. 4-(

(2S, 4R) - 3-acetyl - ?-phenyl -4-( (3-phenyl ) me4h~1) - 5- oxoi mi dazolidin-1-yl )-N
( ( (4- nethylsulfonyl ) butyl ) cyclopentyl J thioxonet hyl)-Lphenyl al ani ne
and 4- ( 28, 4R) - 3-acetyl - 2- phenyl -4 {] 3- phenyl ) neth%/ J

- 5- 0XOi m daz dioiagmixtareqf @el@em—ﬁmﬁwlg mvémghqnyuwlmtro L-phenylalanine

| | J |o S [+4 Z
E%SCC’EE%B gH hﬁt}ﬁ%@ﬁ?ﬁ(b)gékqheﬁ“%x\ ?LﬁJ‘LJWes dﬂi’d\}e& %@@%@H@u 546% \oh.

W
t.: 6~27-~ 796%V&Ph@,d@h4é°1ﬁ?%@éa% ﬁ)éfé\:fndd@anﬁwraa}ﬁa|4eé"zéequ&“zg) t he

title c0rrpouﬁekeepitao@ﬁﬂpﬁxpegturzhﬁmsg §idn Wk Betedes 99-200 By af@f@sat ogr aphy
Qr the

t the nethyl i somer, | S, .
G50, 2670, CAFEEEHES2! "gBDSREe (ke o pTER) SRish (o REE anFEg) obs.
mass, 650. 263Rhe Gakadle irnticas) tBéﬁbQﬁcﬁSf(sﬂthrﬁrrhNat)enal Tht rdastien20B8reVO

00148994 _ 83, E thd E,JF’QO h&?‘a%g‘xfﬂa@ Sanacllbmis!ifd w% gAh(épén zﬁgmtp Assay

1' LA-4 ant agoni s actl Vi Ing to

i mobi | i zed S¢@iRn-bi arbwtwantqm(aﬂed)leIlm@ohltmi GSG-rphh;s@ dxciuhd)\eantl bod~~ 5
ELI SA. VLA-4, u o onpl ex of
anti -1 nt egr n‘”@ﬁ%n*.5‘%“%86&“‘%%%‘39}%’83}45?%%“ R é‘*c HrSiSgeni ¢
subst ridt e ( koBhasglventgffordedithe cruge sorepeund whick was phrjfied weame e, (Nunc

A a>r<] i s;)r |to) Ve B})lﬁeﬁp&}?lbnﬁn%rm Iiml\@é\hﬂh }Sexﬁrg.:[ élhmc%taz%w ! 2: ii)g%%) s ?ﬁ' ing
eac prate a e a al es (0] a e
VCAAI - coat edPHPisy lei Mgrqrﬁs eﬁw.sm -ty @W%ﬁﬂwm{n lrlyi -npFo-koy

BSA10. 02% Nalbli’entyhld’rﬂﬁhlﬁlethljmm@ﬁ@@yéﬂow sbliddh gsoﬁBsPGQtr@tayated fr@&say, all

pl ates are ed t Buf wel |

Tris-HO , %Re har dv‘al\?é&?g\éi %Hhﬁscégl/ B %5/&?%%\3%‘& ‘gé‘“ ’bﬁgz} 0%17 Test
conpouid, ar@ﬂﬂbﬁsolved in l0U % D-~1SO and then diluted 1:20 in VCA1~~1
Assay Buffer supplenented with Ing/nL BSA (i.e., 15 final DMSO = 5% . A

series of 1 y n ation range of

A e W e e i

di lution |s phraals @Hﬂqn@dwh%FWI-coated pl ates, followed by 10 pl of Ranbs

cell-derived VLA-4. These plates are sequentially mxed on a platform

shaker for 1° cubated for 2 hr at 37 O atedN pen ashed four times ith

20 200 ~~I/well 1 Assat Buffer. 10U ~I of npus i -human integrin (31

anti body is adde ach well (0Z®dusgNH,Ci n VCA1~1 ASsay Buffer + 1 ny/nL

BSA) and al | oweq tﬂ' ~>=At the copsl ueMen of this

i ncubati on peri of, % PN VQRI\ I Assay Buffer
: coMpgbht ed goat

i n VCAl V4 Assay

towed by a 1 hr

§bond|ng second antlbody, HR
IOO pl per well C~ 1:80U dilu
, 1s then added to each well,

anti - nouse 25
Buffer + 1 ng/

|ncubat| on at 6 rature and concluded by t (20U~1/t~~e| 1)
ith ~' CAll @‘% Col or devel opnment is inityj ?% ddition of 100
~| K-Bl ue per wel'l ™~ m n i ncubation) roomtenp) an ernlnated by
addi tion of 100 ~~| Red Stop Buffer 30 per well. All plates are then read
ina W/Vis ppechikQinbeF RUED-8hlofs-66m&hAPhenyl)thioxomethyl]-4-nitro-L-

20 phenylalanine methyl ester (3.86 mmol, 1.52 g), zinc dust (~325 mesh, 39.0

mmol, 2.55 g, 10 equiv.) and ammonium chloride (58.0 mmo}, 3.09 g, 15 equiv.)
was added methanol (50 mL) and water (25 mL) at room temperature. After
addition of water, an exothermic reaction ensued and the temperature rose to 45
to 50 °C. The suspension was stirred for 2 h at a bath temperature of 50-60 °C at
25 which time TLC analysis of the mixture indicated the absence of starting
material. The reaction mixture was filtered through a pad of celite and the filter
cake was washed with methanol (50 mL) and water (40 mL). The filtrate was

concentrated under vacuum to remove methanol and the product was extracted



Results are calculated as o/u inhibition of total binding (i.e., VLA-4 +
VCA~I -1 in the absence of test conpound). Selected data for conpo of
{15623,

this invention are shown in the tabl e bel ow 11 June 2003
PCT/ EPOOMNX1OB899496 2. Ranps (VLA-4) / VCAhI -1 Cel |l - Based FI/ERNOIOMF8 ASSay
Protocol Materials: Soluble reconbi nant hggan VCAh1-1 (m xture of ~- and

7-1g domain) 1~-as purified fromCHO cell culture nmedia by imunoaffinity
chromat ography and maintained in a solution containing 0.1 hl Tris-glycine
(pH 7.~), (nto dihylMaéthte (3 xrﬁﬂlmEDTAe c&mhiirledettrh&EweBe W3adhed QvithiBairdd aN3 and 10

-1 ot hods: OTACH (PRI ARR 4l YRS bR R R er B Bl FHbR %réaf’t‘é?abf‘f.ty

t ~ conpet e dryinglgers anéICbne&mrtrfaa;oe gWeN: &ﬂf(BZ"/ob)oﬁélarrgnod\‘ i{ tevoldioté-ged VC. ~hl -

tit || esi | |
pes duant | RS APHEL SRR OBkl m ARSI 00, BRadYmiBaDS cel <
(Cal céi n- Ah1e)10‘an‘éllchl“ﬂ'0¢/ha‘dat'@eéldtmdh' @AmtﬁtdeM‘éSr@bselme 368- Oa:b%ence of

test compouryisd. rfAs, 8d8eb3 LMy f | uorescence intensity associated with
adherent cells (% inhibition) reflected conpetitive 15 inhibition of VLA-4

Coat i ng. 96 HEMPR AL CERGHEIPRR DR BPoDAT o) Bt HAFE-ehuman VCan-1-1 (

100 ng in |rﬁ€khplEhHB$)th10&6ﬁietH}@] -Bghbnylhlahineandhplesewi nb the plates to stand
at 4C for ' The VCAI vl -coated pl ates ere subsequently washed tice

with 0.0S/ ~ Tween-20 in PBS) and then bl ocked for Lhr diroom 2U tenperature)
-ith 20U E+hnof Bl e~cking Buffer (1% BSA/0.02/u @ al) to reduce
non-specific b ng. Followi n? the incubation ithNE Buf f er, pl ates
were inverted) Bi ni ng buffer aspgira ed< zch pl ate was
t hen washed with 3 &1 t edP'BFH CHfd2 r emmi ni ng PBS p| rat ed.

Test conpoundsMaBie YT ssolved Yy 16b9% = and t hen di a0
VCAAI 25 Cel I@@@n Assay Bdttar (4 nh= az2) 4 m- )

TRI S-HCl, pH (tfinal DhISQ-A.g/(). A series of eight utions were
perfor med for “¥Eacdl corrpound,\,(ogaﬁefoaha concentration range~Nef~g nhl - 12,5U0
“~l). 100 pbyeltingd,seach dilution was added to the VCAh|-coated plates,

foI | o~. ~ed bymdO&:3@287f Ranps cells (200, 000 cel | sl we{z 3 Eeda-BSAl PBS) .
Pl ates containing test 30 conmpounds and Ranbs cells ere a Iowed to i ncubate

for 45 mn at roomtenperature, after which 165 pl/well PBS was added.
Pl at g9 wer erd ay&uﬁ&domafrﬁﬂ&l\mmoaﬂadh@—rr@ah lﬁnédymml@bc@ﬁqteam]and 3W0 pl /wel |

gont |y aspiISAEAIEBORTLG G & Brrerh 1 8 L Sl e Bt tbo0g
PCTI EPO0101dbbdtide& 3.75 r0mdY%0IBS g) in Sidhlshomethizh&(26GhL) phk 8dded was added to
each: ~el | for n rotar t e plates
were t hen reaag‘%g’&]a %aé?'@se %%%ngprpﬁlf (e)%glnﬁf at¥°§rﬂgy¢1§?’iamr% ’Eg{)g)}hft OEll illipore)
f | uor escenceassiasd feminh atykich tin{eekicC patlyvnoftha gExmry inshidaged & = 530 nm) .

3. h~fadCA | was

quant | ’f | edml?fé?dr??MStgégﬁ @gdeggﬁzﬁgﬂl f@%g%’%dg?d;g@g‘l\ﬂjz@ﬂ@b @lg[f)aaq]td m%h?:,(zal

beari ng ce|lpyeswqrraéepqmqeédﬁmquea@ s¢ ¥iBupxteagted with dighlpspestone d: - 2

(cal cei n ANpoId saBdh&tbapaRd e@tridifttere WAL Vith Urmetsbwt%qsemg or absence
of test co uns Are%ctlonlnflug{esg‘?é en5| associ at d r|th
adherent c Yipg logen AiVArQys gragnedy g’ﬁﬁ@ Li“ﬂ“\/‘ S RRFHEIHA

hl adCAl ~~| um:tiraztczxdncerlxd tlﬁdh&&mma rifeditesdlica gelalmein chrdmnﬁolgadphy) this

acach 1 QB priaaec iﬁN%S?%Eﬁ?yoﬁﬁhﬁ?%éW haf2I0P banat o

buffer, O. 8dlgbilbrcq>d1dnylbnaclmrkyd)]matmo] WN-H3- c@pldrosﬁamethmlmm})ﬂunmmgthﬂdh usted to

pH 9.6 wt ngéar {: rigerating
t he pl at eshlr %ﬁ é'm%l easpeéﬁﬁ%‘lrngp% 3@&& Ogggsﬁ@ Fp‘Fg}igs@%rnlieﬁgsubsequent |y
washed t <vi B8.0P2HLacdh s 884 X(MmHIBS, and then bl ocked for at | east

| hr. at roomtenperature with of blocking buffer ( 1 %nonfat dry mlk in
PBS) to reduce non-specific binding. Followi ng the incubation with bl ocking
buffer) plates were washed with PBS, hand 2D bl otted, and the renaining
liquid aspirated. RPIvlIl 8866 cells (2 x 10~ cellslm x 10 m . per plate x
nunber of plates) were transferred to a 50 mM centrifuge tube filled with
PBS and spun at 2U0 x g for 8 mnutes) after which the PBS is poured off
and the pellet resuspended to 10 x 10~ cells/m in PBS. Cal cein
(diluted:vith 200 ~tl D~ISO froma 5 nmg/m frozen stock) 2s was added to
the cells at 5 ~tllm PBS. After incubation at 37 dejrees Cfor 30 mn. in
the dark) the cells were washed in PBS and resuspended at 2 x 106 cells/mn
in cell buffer (RPIvlIl 164U nmedium (no additives)). Test conpounds were

di ssol ved |n 100 %Dh fSO and t hen dlluted 1 25 |n b| nd| ng buffer (1 5 nmv

7~ 1 N\ ~ - o A ——— e~ T 1 | e = NN 1 o~ N



Exanpl eELI SA | C50 nRi Ranps | CSRPI vfl | CS34. 066.5101. 533115. 642. Sl

80. 4760256. 0101 ~9~220344, 180397845030531486288. 764877192678331&28@ §83
11 June 2003 WD 00l 48994 PCT/ EPO0O/ 01058 -89 [Exanple 4 Acut 9

i nf | ammatw©oo/4g994 he atopic prinmate. Airway inflammtion i npCHEPOOONISRY Was
determ ned using a nodification of the protggol described by Turner et al.
(Turner et al.) 1994). Adult mal e cynonol gus nonkeys (ROacrcc~
fr~scicrclaris) Hazelton Labs, Denver, PA) weighing beriveen 3.f - 5.8 kg
were used in Bxhbepte K. dcif €£256- dikhﬂor&phd‘fﬁd)carbbhylmmﬁd)]mqu cMler®Bi n and ai rway

responses to rrnc en a had at least a 3-fold increase in
the sensiti w‘@g’(‘BBﬁ@{lﬁQ@%ﬂeﬁg ](ﬁ EW subj ected to an aerosol of
ascaris extra t he day of each experl ment the &hi mal s were

anest heti zed ke am ne 1o hydrochloride, 12 g, Hand ayl azine) 0.5
ng/ kg) intuba t ]

h~ledical) St.cLow s, 3

speci al ly designed Pl exi gl §
endot racheal tube wasygg

oL Blet o—a—freated—H ei sch PNeyLpNeg
Airflow was neasured Yiala Vhlidyrn5eb§ fCefemti al pressufje 25

45-24) that was {@- t® the pneunotachograph. Tra ary pressure
was neasured via a sgcsRd VaI i dyne transducer (DP 45- onnect ed bet ween
a sidearm of the trachea™ cannuia and a 18-gauge intrap eulhl needl e
inserted in the imWwenCesioas space | ocated bel ow t heC}BfClMipPl €. Recor di ngs

of pressure and fMawW&EdsBhe cal cul ati on of RL wer eMaiWb: 8238Hg t he 20
hl odul ar Instrunents data acquisition system as descri bed above. Baseline

RL as rreas:Jrexd)a‘ms au.oraawp{l(ssmcmaa;pm@ﬁ{ lgartte&gm]aﬁmsr I\Uﬁﬂlc]b%%iéh?d an

aver age val ue o rot o i nfla ion as
i nduced? by emﬁgﬂﬁge‘%@ég’&m’w&mg' aﬁ?lagw it ﬁes?é J\Q@I Rl xact for
6U sec. The dsetsabl (esanﬂ)a{ms/mded adiéou’d 1r0$bbtld1amrh dexi¥e (it $attbestel 5000,

Healt Care Irg%méer§ rpesr ,A})E_“a ‘;}\t t<§2 ﬁﬁ 0 th g&otsr E)gheal t ube.
The concentra t e Bregst ef r?@d f 3&%” T 506 o

50, 000 PNU) am&st;a‘aééwrhtlhlaeaémclmmoﬂhlﬁmgl)bmdfli&mmax;emésatsddmce At 24
hour after theant bgﬁﬂrtﬁlﬁhﬁt@{lﬂe’%é Bxand mi‘aj n‘é@ﬁt?at@ﬁ'?{?e?ﬁc@’e%&g%as

descri bed preV|oust on a st a| ess st

i nf | amit i on Wikislilhtedeuitl 45 mL efiresenandexsragied with 3xmbrod siien sxispeve ?ﬂ)b t he

air-ay |unmen rQQWB] lhqmamutﬁeme;uéoma rivag aaal ki vaith E)RQJI'@I*'HndQHQ gently

| avagi ng with gd 01 t's of Stﬁrl | e nks B anced S@ht Sol uti on.

The recover ed”?cal?/‘éﬁj% ?‘Ihl}Faof |6 R aPS?zeé FB‘?tatte & X389l and
differenti al coﬁ{blmedammtasrsu*@emga&ieand&rbinﬂiﬂﬁmﬁﬂrogtd:ahed eehahhpdesus 11 June
2003 WD 00/ 48994 ~~ P 01058 nt | s received
drug or a verpacﬁgnmum CT‘I)aFe QQ(Tanor{ %f%' QVIHgﬁf‘r"eé‘%ﬁPfl 8?"%68%}*?? 8% chal | enge.
The conpound sohn@x@m &43 gd96Pspdf 4 | HR2 grdithlosopthedgldcaahomy! JaminbleNrll2rber and

ercent of i [ n S Je to
\F/)ehl cle trea{ygdﬁ {ﬂﬁ?ﬁ-“ Ve %kaﬁn&&ﬁ%%q uh %E%‘Sb%%ggﬁ %ﬁg&)hg gl% aims 1. A
conpound of tsRBd.fRARM$: Qbszmw@rlémlﬁalsd anyys.A2p-0360 {WerH)or mul a PCTI EPO0/ O1
@8 H vO X-1 wherein: R15 is hal oben) nitro) |ower alkyl sulfonyl) cyano)

| oer al kyl) tE@mphd i@@y[[(i @Whlcﬁrbﬁﬁer{y}’ﬁﬁ%ﬁw&ﬂurﬁ-ﬁ}frbq%lz’-chﬂo%f al kyl
am nosul fonyl% B%‘ l ower a{l i‘/ }?&é\l\ﬁr al kg] t hi ? hydr oxy | ower al kyl,
al koxy | ower ™8fY PXQWW Int@hepiaianipesgpium salt. over  al kyl sul fi nyl

| ower al kyl, | ower. aI kyI sul fonyl |ower alkyl, | ovveg al kyl sul fi n~~l, | ower
al kanoyl ) aro aryl oxy; Rl~ is hydrog I}g)gen nitro) cyano,
| oner al k~~I, orol ower al k~~l) or | io; or Xis a
group of fornulla
Cl ci O
NaOH, Hz0 _
OH > HN OXNa
o 0
S S
1 ]
C24H19CIN2055 C24H1gC1aN2NaO;S

20 Mol. Wt.: 521.84 Mol. Wt.: 543.83



R~s IR30~p ~ 15 wherein Het is a S- or 6-nenbered heteroaromatic rin?
containing 1) 2 or 3 heteroatons selected fromN O and S, qr Jldﬁg 'b§3a 9-
or 10-nenbered bicydic heteroaromatic ring containinb 1) 2) Ig Z

het er oat owe mefseat ed from O S, and N; 11 June 2003 WO POT/E861001058

PCT/ EPOO/ 01058 -9z R15 and R16 are as in X4g.above;, R o is hydrogen or

| ower alkyl; and p is an integer fromO to 1; or Xis a group of formula
X-3 R~ NNi R2 Rya X-3 5 wherein: Rigis aryl) heteroaryl) aryl |ower

al kyl, het er opfH2b- Dmhbro;aidﬁyl)cﬂbanya]amﬁnspbls(u-mlmedsmethmishmm tuted | ower

| kyl I t t
Subat] tut oo SPRREReEutea rBndle GreREel i e SredronEd Ay G2 o group
of formula Y—mLmtmnﬁ’xv R28quilerits whaqueous 1.6N 2odinoh IR2i3oxdde (4.2delpenident | y

cyano’ Tover SPRCEEEy oméﬁdg{fﬁ puaf B e B0 Lha SR U B ob ) T

| 0" -er A&l kanogzrbesi}mwdgenb lcfrmpkmf iametet @néirln@LICyIIS ahmgqlahéabttedméhof R~2
ZPEOF;,? ;fy?txba\?}ﬁtrror}@ﬁxobé’@{c@&%}zie ?gfrgpgﬁ)cﬂlc ﬁabéié{eeg 5- l’%ﬁf@llalﬁﬁl!molr 0‘\’(‘?; -
a group of th‘ea%ﬁgmam%m@ fragtippewgre corlenBraWé azée@“\m dge Mestaken up

PCT/ EPOOI 01058 soSﬁLHeterhﬁda/Jphuﬁe@toﬁfdfdm s@@tuhexa&rmrmﬁwc ring bonded

el ot od 11 o HENSRTIcHRME gt RS U973 G g ds QPR 6 o

I ndependent |y hydrogen, | ower aIkyI) cycl oal kyl') hal ogen) cyano,

per f 1 uov oal kyExamgple 20. 2tethyleb-atethydbeaizooneidof R30 5 and R~i is adjacent to
the point of attachnent, p is an integer of 0 or 1. or 1' is a group of
formula Y-3 Rzs )¥-3 wherein: 1t?~ is lower alkyl,junsubstituted or fluorine

substituted | o~>&L 4l kenyl, of fornmula Sd8H-e , R26 is aryl)
cyang rf‘ﬂéf‘@%gg gi%r to_ aI

het eroaryl ) azi | oner al koxycar bonyl)
| ower al kanoyl) F” al EMiENIH3O, Nggvgrocaigwl | oer al kyl

sul finyl, perflug | ower al kanoyl) vitro, or R~E|s agroup of formula
-NR2gR29, whe o | s Hor |ower alkyl, y1(§ 8ge | ower al kyl)-
| oner al koa~ c&f"bml Fover 15 al kanoyl, ar oyI “A chtf I1ﬁ‘bg% | ol ~~er

al kanoyl am no, | ower al kyl sul fonyl) |ower al kKI am nocar bonyl ,
aryl am nocar b‘bﬁw mlpresar kottle vagehargaderith dgdyhémétbylindobenzened?0.87 merber ed

sal urat ed carfaeydicel PABRDY, '(B@@Hﬂolcﬁltrﬂ&ﬁ%n@%lpﬁbﬁfh 181530169058 ect ed

fromQ S, an car on atons in béi n unsubstituted or
substituted bihg %pva&ply@%d with 2geptumagd gvacuated three imes with argon. Then,

15 acetonitrile (96 mL), triethylamine (189 mmol, 19.0 g, 26.25 mL) and water (19.1

mL) were added successively by the aid of syringe. Then, the rubber septum was

replaced with teflon lined cap connected to a carbon monoxide source. The flask
was now pressurized with carbon monoxide (40 psi) and the excess preséure was
released. This process was repeated three times and finally the mixture was stirred

20 for 5 min under 40 psi carbon monoxide pressure. The flask was then
disconnected from the carbon monoxide cylinder and immersed in a preheated
oil bath (83-85 °C). The reaction mixture turned black in 1 h and was stirred for
another 14 h at this temperature. Then, the reaction mixture was cooled to room
temperature and the pressure was released. The resulting mixture was diluted

25 with ether (200 mL) and 1.0N NaOH (20 mL). The formed acid was extracted -
into water (2 x 100 mL). The combined water extracts were neutralized with 1.0N
HCl and the acid was extracted into dichloromethane (3 x 100 mL). The
combined dichloromethane extracts were washed with brine solution and dried
over MgSO,. Filtration of the drying agent and removal of solvent under vacuum

30 gave 3.58 g (72.5%) of a viscous brown oil which slowly solidified overnight. HR
MS: Obs. mass, 164.0833. Calcd. mass, 164.0837 (M+).



Qis -(CH)fO0-) -(CH)fS-) -(CH)FN(R27)-) -(CHZ)f or a bond, R27 is H)

| oer alkyl) aryl) |ower alkanoyl, aroyl or |ower alkoxycar bO{HyJL% o éjoé
integer fromUto 4, f is an integer from1l to 3) and 25 the dot e ond is
opt i onal | wolyeclem®genat ed; 11 June 2003 WD 00l 48994 PCT/ ER&Y/OR00®0305894 and
pharmaceutically accept abI e salts and esterg thereof. 2. A conmpound of
claim1l wherein Xis a group of the formrula\ HR 6 O X-1 and Y, R-5 and

R 6 are as in claiml1l. 3. A conmpound of claim? wherein R ~ is |ower alkyl,
nitro, hal ogdixanipwm Nal[ ey éthyl-6-anethylplanf tdibo ol joseetral i phenyldlaiiyano and R, 6
i s hydro?en, c}(\{e s?l kyl, nitro) halogen) |ower alkylthio,

per fl uor ol owerP'é Kyﬁ or cyano. 4. A conpound of claim2 or claim3 wherein
R~5 and R are |ndependently chloro or fluoro. to 5 c,@npound of claim3
wherein X-1 @Nselectedfromthe group of I I ¢ N\ ~N\ H~H
~HCF3 C ~ ,.,NOZF3H— I andF 5. Alcgipound of claim
1 wherein Xis a of the for -? Het R~s ~RsoJp ™~ X 2 and p) 1',
RS, R~) and Rio arelas in claip 7%@0%@ﬁndof cl al &y ei n

Het is a ~- hetero rin ng 1, 2 or
3 nitrogens) orq'%aﬁi-tro ar Blgf-) %‘gﬁ (XY

June 2003 WO 00/ 48994 PCT/ EPOO/ 01938 .0, 9~ 8. A conpoun claim6 wherein
Het is a birycli@oHeli0ar omat iMolrwixdeg.ont ai ning from 1 Itrogens. 9.
A conpound of cMel.-Mt626Mhétein RL ~ is vitro, lower alkyl g %%Qg@ cyano)

I ower al kyl, |ower alkoxy, perfluorolower alkyl, |ower ahdty 2I1z¢7o,4o| ower

al kano~l, or 5 aryl. 10. A conpound of claim9 wherein RI~ is unsubstituted
phenyl. 11. A conpound of claim6 wherein R1( is hydrogen, hal ogen, vitro,
cyano, | ower Adikythe mece‘cﬂuu@dacﬂibnda'n eadrivple;14 N (Rethyl-6-rhytlyiphenylpr | ower

al kyl. {2. A c%%m\g/ ngd n‘ﬂ Q (i ]Ig“ %%la%a%étﬂ%'llﬁlter s %reg?_feg?np?&%dyi'gﬁgogyd ic 1o

heteroaromatl c ri con rogens frefrber ed

bi cycl i c het erlutersohdt ing lrlﬁﬂéléﬁnﬁﬁll\dﬁ r@bbom@bSnBXlrkﬁgérﬁ;altdrmasss37lld\ﬁ@? al kyl

or perfluorogpgsyand 1t, 6 is hydrogen, |ower alkyl) or perfluoroalkyl, and
R, o is absent. 13 A corrpound of claim6 wherein X-2 is selected fromthe

f H3 F3 Fs_ N -~ ~
group o I?xample 22. ]\L (2-etﬁy]-6-methylphenyﬁthxoxomeliyl]-4-nitro-L-
phenylalanine methyl ester.

;eygen. 11

02N O2N
HN OMe Lawesson's reagent _ OMe
0 toluene, 90-100 °C 0
o 2 days
Ca0H22N05 CaoH22N204S
Mol. Wt.: 370.40 Mol. Wi.: 386.47

10

Using the procedure described in example 15, N-[(2-ethyl-6-
methylphenyl)thioxomethyl]-4-nitro-L-phenylalanine methyl ester was prepared
in 47% yield as an amorphous white solid. HR MS: Obs. mass, 387.1383. Calcd.
mass, 387.1378 (M+H). ’



CH3 ~ CH3 CF3 ~ N, and N 15 14. A conmpound of claim1l wherein X is a group
of formula X3 R~~ ~~N ~~ RZ~ , (Rte and YY) Re) R 9, and Rip %r%ﬁ)?sin
claim11. 15. A conpound of claim 14 wherein R18 is phenyl. X—13> :

conpound ofo gbl4g9odn 14 wherein R19 is | ower al kyl which is upgghasbobiesed 20
or substituted by pyridyl or phenyl. 17. Agonpound of claim13 wherein R20
is substituted or unsubsituted | ower al kanoyl. 18. A conpound of claim 14
wherein R18 is phenyl) R 9 is |ower alkyl which is unsubstituted or

substi t ut ed I i AT ] L R oni : ly. 11 June 2003
VO 00! 48994 E’é%’?%‘ﬁo’%{%iﬁé‘é‘p?‘g 1%@5)%6 ﬁ%ﬁ%ﬁ#&”o@i'@?g}ﬁ?ﬁ&% Sherein R $ is
phenyl whi chPhenylalanine methi edetor substi t ut ed by hal ogen or | ower al koxy;
R~9 is phenyl_ lower al kyl which is unsubstituted or substituted by | ower

al koxy) pyri r alkyl) or |o~Ter al kyl*f2 0 is substituted or
unsubstituted |l o al kanoyl . 5 20. A conpound aim 19 wherein X-3 is

sel ected fromthe pof Il iJI i HHH3H3" ~N~Q 3 H3 .., C
H3~ "O Ha~ ~H3 H ~ T ond\- Eadhuet, GHZCH T ode CH3 ,,,, NCH3"
'NHC 1JH3 Il 6N (\ " —Net+H—>O- | \
o MeOH, H,0 0
S 50-60°C, 1 h S
CaoH22N204S Ca0H24N20,5
Mol. Wt.: 386.47 Mol. Wt.: 356.48

Using the general procedure described in example 16, 4-amino-N-{(2-ethyl-6-

5 methylphenyl)thioxomethyl}-L-phenylalanine methyl ester was prepared in 94%
yield as an amorphous white solid. HR MS: Obs. mass, 357.1640. Calcd. mass,
357.1638 (M+H).

Example 24. 4-[[(2,6-dichlorophenyl)carbonyl]amino]-N-[(2-ethyl-6-
methylphenyl)thioxomethyl]-L-phenylalanine methy] ester.

Cl
i Q[er
Ct O
c DIPEA, CH,CI
- OMe '  CheCla o OMe
' o r.t., 15h 0
S ¢ O S
CoHsCliO
Mol. Wt.: 209.4

C20H24N2055 ® CaHasCloN2058
Mol. Wt.: 356.48 Mol. Wt.: 529.48

10

Using the procedure described in example 17, 4-[{(2,6-dichlorophenyl)-
carbonyl]amino}-N-|(2-ethyl-6-methylphenyl)thioxomethyl}-L-phenylalanine
methyl ester was prepared in 70% yield as an amorphous white solid. HR MS:
Obs. mass, 529.1094. Calcd. mass, 529.1119 (M+H).



11 June 2003 WO 00148994 97_ PCT/ EPOO/ 01058 21. A conpound of cI aiml
wherein 1' is a group of formula R~ ~i R24 R23 Y-1 and X It" 00%nd R~~
are as in claiml. 22. A conpound of claim?21l herein R' is hyh]"ﬁbee% | oer

al kyl') pavblsiedood al kyl or hal ogen, R-3 is |ower alkyl, pepét/epoomasssyl ) or

hal ogen and Rya is hydrogen) |a~er alkyl, |gwer al koxy, or hal ogen. 23. A
conpound of claim22 wherein 1'-1 is sel ected fromthe group of H3 | Br \ ~
\~\~\~\~\2H5~~CHS~~Br~~F~~CF3~~CHSH3H3/CHg~H3C

~| Cljgc:_B._FFC}FQﬁngﬁ g ﬂ(%%fh}gfg@fnﬁ)\carbog%hanan}) NT‘) et}1 G CH30 ~ | g ~

¥ Wherein 1' is a
group of themqﬁhﬁnhquh)thxgxcnsethﬂ]Hephqnyialamg~p and p, X Het) It~~ and R3i,
are as in claiml. 2~ A corrpound of claim24 hereln Het is a 6 nenbered
het er oar omat i s %
is |~ WO
cl ai m 26 wher

8 ﬁ? A compound of

sel ected fromthe grou 13" RS H3 H3C CH3~ and
wherein 1' is a group & '-3 R2s Y-3 5
and Y, R=5 and Q are as”injyclaiml, yaBd Efyy dotted bond can NWe optionally
hydrogenat ed. 29. A conpouAd obMel-aim28—wherein in Y-3 R~ s OH

ahd R=6 i s 4ai50: w;2:3 4 ower al kyl sdﬂonl

hQnyl substituted by al kox Eoen or NHR~9
, | ower al koxycar bonyl or 1

Iomeralkylthio, pheny
where R?g is | ower

| ower al | yl am nocar bony and the dotted bond is hydrogeéfrat
C27H26ClN 2038 C26124ClN2058
Mol. Wi.: 529.48 Mol. Wt.: 5156.45

Using the procedure described in example 18, 4-[[(2,6-dichlorophenyl)-

5 carbonyl]amino}-N-[(2-ethyl-6-methylphenyl)thioxomethyl]-L-phenylalanine
was prepared in 77% yield as an amorphous white solid. HR MS: Obs. mass,
515.0942. Calcd. mass, 515.0963 (M+H).

Example 26. 4-{{(2R)-2-(Fmoc-amino)-3-(3-pyridyl)-1-oxopropyl}amino]-N-
[(2-ethyl-6-methylphenyl)thioxomethyl}-L-phenylalanine methyl ester.

HoN T
2 | x Z 0 e
NA HBTU, DIPEA b, HLN HN

[FOCEEPEIEENEEE—

H
HN OMe +  poocHN OH DMF, r.t., 15 h NHF moc Me Bt
S 0] o)
C23H20N204
Mol. Wt.. 388.42 CaaHs2aN4OsS
Mol. Wt.: 726.88
CaoH24N2028
Mol. Wt.: 356.48

10

Using the procedure described in example 1, 4-{[(2R)-2-(Fmoc-amino)-3-(3-
pyridyl)-1-oxopropyl]amino}-N-[(2-ethyl-6-methylphenyl)thioxomethyl]-L-
phenylalanine methyl ester was prepared in 72% yield as an amorphous white
solid. HR MS: Obs. mass, 727.2973. Calcd. mass, 727.2954 (M+H).



30. A conpound of claim 28 wherein Y-3 is selected fromthe group of H3 CH
HB ~~CHBHCCH~~CH3~H3 ~pC~~~~H3>>>>>| Jungj%03~~1
/ ~I ~i CFO>>>>>>>CH3 _\ ~~~/ \ CH3, CH / \ | >35> >
\ CH3 CHYONOM8I%4P |5 > >  >>HZHNCGC>>>V > 113%@3?2@@1958/\0

001 48994 -99 PCT/ EPO0/ 01058 s oho "~ Nc 25p.> > > > N3 ~NHCH30 FII NO
> > > > > and 31. A conpound according to claim1l selected fromthe group
consisting of 4- [ [ (2,6-dichlorophenyl)carbonyl ] amno]-N ( (

2-chloro-6 rmdahwll@luamy[l[bm)mxmﬁmd-by 3]-pyrldyl))hBB){d>@-bpyl dinofN-[(2-ethyl-

Y
L AT o by e 142 =1 T

(2,6-dichloro enyl)carbonyl] amno] -N ( {2- brom)phenyl)thl oxo 1o

met hyl ] - L- pHgnyY al ani ne) 4-( § |

[(2,6,-dichl ny . ARgarvonyplan nol - N- (( 2- et

t hi oxonet hyl ] )-ﬁph ali ng) 4- [P‘(’e'FQGG“MPdl chI phe r\ponyl ]
am no]-N- [ (2¥A udy opfienyl ) T¥1 oxo et hyI p’heny{u 1 e

[ (2,6, -di chl or oNhemsd ) caMeq 3gi noJ - |\'|J(3 B (trifl HmathyNA
phenyl )t hi oxonet hyl ] - L- phenam ne) 4- (28 4R) - 3- a%cet yl -
(3-pyridinyl)nethyl)- -oxo MRedazoiidin 1-yl]-N|
(2-et hyl - 6- et hyl p}}{ oxorret hyl ]-L-phenyl al anin

t

(2, 6-di chl or opheny ]am no-N-( ( 1-(2-(acet<~ IMBR%‘??A

I |oxone yI] L- phenyl al ani ne,
[ 2- [[(nethylan1no)carbony|] am no] ethyl] cycl opentyl]thi oxonmethylJ-4- [

y
2, 6-di chl | h .
2.6 ~di chl 01?%85} )f)‘fc%’grE on F%maﬂ’"’k@ W'L’QJ ‘&%%%dé‘%‘f/}(e %1y 25
ydopeht yl | FIPGIBRETTAME mlés § b Bisluign wpstired for Lt oo

g t2 6, - di Ch't@x'h BhuTE ) G'ﬁchQHﬂéTﬁ@a'ﬂﬁl)ym%Ft}{e n%x(u(réln{a?éamdltﬁehm;wé of
{2,

)6, 2a cnigry éa% o amiseira Gkt hexghe o) 404 B Sy
layers were separated. The bottom yellow layer was diluted with hexane and
separated. Then, the bottom yellow layer was diluted with water and extracted

10 with ethyl acetate and THF (2:1, 3 x 25 mL). The combined extracts were washed
with water (50 mL), brine solution (50 mL) and dried over anhydrous
magnesium sulfate. Filtration of the drying agent and concentration of the
solvent gave a product which dried under high vacuum to afford 126 mg (81%)
of 4-[[(2R)-2-amino-3-(3-pyridyl)-1-oxopropyl}amino}-N-[(2-ethyl-6-

15 methylphenyl)thioxomethyl]-L-phenylalanine methyl ester as an amorphous
white solid. HR MS: Obs. mass, 505.2270. Calcd. mass, 505.2274 (M+H).

t hyl ) cycl opentyl ]
[ 1-
(

e
[
[
(
c
[
b
[

Example 28. 4-[(2S,4R)-3-acetyl-2-phenyl-4-{(3-pyridinyl)methyl]-5-0x0-
imidazolidin-1-yl]-N-[(2-ethyl-6-methylphenyl)thioxomethyl]-L-phenylalanine
methy] ester.

N
I P ~ HO
’ j\ HN_ .S CH(OMe)s, CHZCIZ (i
“, N
H o
M r.t., 3 days, then 90 C
N Et ACzO 110°C,7h Et
CsHgO
Mol. WL.: 106.12

CogHaaN4O38
' Ca7HagN404S
Mol. Wt.: 504.64 Mol. Wt.: 634.79

20

To a solution of 4-[[(2R)-2-amino-3-(3-pyridyl)-1-oxopropyl}amino}-N-{(2-
ethyl-6-methylphenyl)thioxomethyl]-L-phenylalanine methyl ester (0.224 mmol,



cycl obutyl ) thioxonethyl] -L-phenylalanine) 30 4-]

[{2, 6, -di chl orophenyl)carbonyl]am no]-N-[ ( 1-(3-nethyl sul fopyl | ]
cycl obutyl] thi oxonet hyI ] - L- phenyl al ani ne, 11 June 2003 V@/&ﬂe%@g%

PCTI EPOO/ @l bi§348994100 4-( (2, 6-di met hyl - 3- pyri di nyl car bonypeairoedioss - [ (
1-( {4-nethylsulfonyl) butyl ) cyclopentyl_cthi oxonethyl]-L- phenyl al ani ne)
4-[ ( [4-(trifluoronethyl)-S-pyrinidinyl)cdrbonyl]amno]-~T-( [ 1-(4

met hyl sul f onyl ) butyl ] cycl obut yl )t hi oxonet hyl ] - L- phenyl al ani ne,
[ (

4- 2,4-d N- 1
(a- ot hyi J‘?E%’fbﬁ Chffﬂ”ﬁ“ﬁ%% 1?%?%@%%1@*%2 HeAamAARRE e 2
(2S, 4R) - 3- acde mh@&)y a.mmol, 27.5 mg). The resulting light yellow solution was
(2 T e aralhe p bl om0
(3- phenyl ) met iyl ehd%apf-'rﬁitaawhem gxcass peepic plydride (2.0 mmol, 0’21 ml

({ 4- netqyl suk\fa@wwdmwtx)acmhegaemdfd}kts&kxaasem ftdd-de1phanglel é@ﬂlbﬂ@x 32. A
| cCane

conmpound accordin {J clains 1-31 for ,use as a ne

especial ly in¢ ‘PPFé“‘t”l’éafa 'Fréﬁt g? ’eﬁF‘b‘b‘hm"é{RTe WascoRlad IREROER AR AT S 7

rruhl tiple scl el:iem]\,&nt1\'m§ﬂe&mﬂﬂhylexb&\lty|&hmdﬂ$ﬁﬁ&&e realﬂdeaalt pusifiedBy A f 5
armaceutical  pre ecja i,ca ara ipon for

!tohe treatment® 5? ;5)?' %"g(;héo@?a ?I SRyl 3 ?%8 ﬁ““?S $-a58h t"l@? é] er osi s)

i nfl ammat ory [tﬁepﬁidldylhea&hel]eﬁwd\@smﬁdmolldmﬁpyli-N Ha- emh)dGﬁTpound according to

any onfo Of Chipdentufbx i BRONTABEUL AR ASGERIBN & SALL oSt ©f

t hereof toget e 34. A
process for théteselid J'H“\bﬁinfb @Japhéﬁn%t’t?é&alehlmapmééae@&l @v+Hdspecial ly a 20

phar maceut i ca\nome?mw W8 e Bt re%%&bummgmpp@xk%)%efmf heurrat oi d
arthritis) multip g rosis) inflammator di sease "and ast hma, which
process corrpr“ftg‘é‘gt ' 9 ¢ one or m)re corrpounds according to any one of
claims 1 to 31 or a pharmaceutically acceptable salt or ester thereof and,

|f|deS| red25®x§mpre J9?4-¢t2$t4mra-bmylétpﬁhéﬂ)¢al[l(3’- ﬁdlhﬂbh’ﬁtlﬁﬂbs-toﬁﬁfles lnt? a |
al eni a r.a a co rmeceuti ca
gar ri e mat et P& ‘& n lﬂql%é{? 8%’5%%@@?&5’"@6‘6%‘?0&?%& X %‘?ﬁfg Bt clains

1 to 31 or a phar maceut i cally accept able salt or ester t her eof fo t he

manuf act ur e medi canment crrprl sing as activeN redl ent a corpound
according to e 3 s~d~<31 or a pharnmac #C Iy pLablyy sal t
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Example 42. 1-{4-(methylsulfonyl)butyl}cyclopentane carboxylic acid methyl

10 ester.
Q -
MeS OMe 7 OsMe
\/\g Ha02, AcOH, 70 °C, 15 h 0
CioH Ci2H220:S
Mol.j\?Vt?:ZggSQ37 Mol. Wt.: 262.37

To a solution of 1-{4-(methylthio)butyl]cyclopentane carboxylic acid methyl
ester (19.2 mmol, 4.43 g) in AcOH (20 mL) was added 30% hydrogen peroxide
(10 mL). The reaction mixture was heated to 70 °C and stirred for 15 h at which

15 time the TLC of the mixture indicated the absence of starting material. The
reaction mixture was cooled to room temperature and was concentrated under
vacuum. The residue was poured into saturated sodium bicarbonate solution and
was extracted with ether (3 x 100 mL). The combined extracts were washed with a
saturated solution of sodium chloride (200 mL) and dried over anhydrous

20 magnesium sulfate. After filtration of the drying agent, the solvent was removed
under vacuum and the resulting residue was purified by silica gel column
chromatography to afford 4.94 g (98%) as a colorless oil. LR MS (C12H2204S::
263 (M+H).

Example 43, 1-[4-(methylsulfonyl)butyl]cyclopentane carboxylic acid

? Q
-7 O.Me —3 O,H
0 NaOH, THF, MeOH O
50-55 °C, 15h
C12H2204S Cy1H2004S
Mol. Wt.: 262.37 Mol. Wt.: 248.34

25
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concentrated under vacuum and the residue was dried under high vacuum to
afford 4.31 g (92%]) of the title compound as a low melting white solid. LR MS
(C11H2004S): 249 (M+H).

15 Example 44. 1-[{4-(methylthio)butyl]cyclopentane carboxylic acid.
OoM
A \/\/5 2% NaOH, THF, MeOH /S\/\/€§
50-55 °C, 15 h
C12H220,8 C11H2002S
Mol. Wt.: 230.37 Mol. Wt.: 216.34

To a solution of 1-[4-(methylthio)butyl]cyclopentane carboxylic acid methyl
ester (18.8 mmol, 4.94 g) in a mixture of THF (38 mL) and methanol (38 mL)
was added 1 N sodium hydroxide (38 mL). The mixture was heated to 50-55 °C

20 for 15 h at which point TLC analysis of the reaction mixture indicated the
absence of starting material. After cooling to room temperature, the solvent was
removed under vacuum, the residue was diluted with water (100 mL) and was
extracted with ether (2 x 50 mL) to remove any neutral impurities. Then, the
basic aqueous layer was acidified with 1 N hydrochloric acid and the product was

25 extracted with ethyl acetate (2 x 75 mL). The combined extracts were washed
with brine solution and dried over anhydrous sodium sulfate. After filtration of
the drying agent, the solution was concentrated under vacuum and the residue
was dried under high vacuum to afford 4.31 g (92%) of 1-[4-(methylthio)butyl]-
cyclopentane carboxylic acid as a low melting white solid. HR MS: Obs. mass,

30 216.1181. Calcd. mass, 216.1184, M+.
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successively with 0.5N hydrochloric acid (2 x 250 mL), saturated sodium

bicarbonate solution (2 x 250 mL), brine solution (300 mL) and dried over
anhydrous magnesium sulfate. Filtration of the drying agent and concentration
of the solvent gave a crude product which was purified by silica gel column

15 chromatography to afford 58.5 g (78%) of N-{[1-[(4-methylthio)butyl}-
cyclopentyl]carbonyl]-4-nitro-L-phenylalanine methyl ester as an amorphous
white solid. HRMS: Obs. mass, 423.1940. Calcd. mass, 423.1953 (M+H).

Example 46. 4-nitro-N-[[1-|(4-methylsulfonyl)butyl]cyclopentyl]carbonyl]-L-
phenylalanine methyl ester.

O.N O.N

mcpba, CH,Cls

> Me
Al e 0°Ctort., 5 h' 9 H
*Ctort.,
/S\/V6ko 0 /3\/\/5%0 0]
C21H3oN20sS C21H3oN207S

Mol. Wt.: 422,54 Mol. Wt.: 454.54
20
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sodium bisulfite solution (20 g in 150 mL of water) and saturated sodium
bicarbonate solution (200 mL), brine solution (300 mL) and was dried over

anhydrous magnesium sulfate. Filtration of the drying agent and concentration
of the filtrate gave a crude product, which was dissolved in ethyl acetate; ether

15 and hexane were added to precipitate an oily residue. Some of the solvent was
removed under reduced pressure to obtain a white suspension. The suspension
was further diluted with ether and the solid was collected by filtration and was
washed with hexane. After drying, 53.9 g (86%) of N-[[1-[(4-
methylsulfonyl)butyl] cyclopentyl}carbonyl]-4-nitro-L-phenylalanine methyl

20 ester was obtained as a white low melting solid. mp: 40-44 °C. HRMS: Obs. mass,
455.1854. Calcd. mass, 455.1852 (M+H).

Example 47. N-{[1-[{(4-methylsulfonyl)butyl]cyclopentyl}thioxomethyl)-4-nitro-
L-phenylalanine methyl ester.

02N OoN

Lawesson's reagent

9 HN OMe o 9 HN Me
le) Toluene:THF (2:1) o)
/i; 60-65 °C, 48 h ’i; S
C21HgoN207S C21H30N206S>
Mol. Wt.: 454.54 Mol. Wt.: 470.60
25 To a solution of N-[[1-{(4-methylsulfonyl)butyl]cyclopentyl]carbonyl]-4-nitro-

L-phenylalanine methyl ester (33 mmol, 15 g) in toluene (100 mL, stored over 4
A molecular sieves) and freshly distilled THF (50 mL) was added Lawesson’s

reagent (33 mmol, 13.35 g, 1.0 equiv.) at room temperature. The solution was
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concentration of the solvent afforded a light brown syrup which was purified bv a

10 silica gel column chromatography eluting with hexane:ethyl acetate (1:1) to
obtain 6.87 g (44%) of N-[[1-{(4-methylsulfonyl)butyl}cyclopentyl]thioxo-
methyl}-4-nitro-L-phenylalanine methyl ester as a fluffy yellow solid. HRMS:
Obs. mass, 493.1438. Calcd. mass, 493.1443 (M+Na).

Example 48. 4-amino-N-{[1-[(4-methylsulfonyl)butyl}cyclopentyl]thioxo-
15 methyl)-L-phenylalanine methyl ester.

OoN HoN

Zn dust, NH4ClI

OMe - Me
Q HN MeOH:H,0 (2:1) Q HN
/i\/\/éks 0 rt,2h /i\/\/égs O
C21H30N206S2 C21H32N20452
Mol. Wt.: 470.60 Mol. Wt.: 440.62

The poorly soluble N-[[1-{(4-methylsulfonyl)butyl]cyclopentyljthioxomethyl -
4-nitro-L-phenylalanine methyl ester (19.3 mmol, 9.07 g) was dissolved in
methanol (150 mL) and THF (20 mL) by gentle heating with a heat gun. To this

20 solution, zinc dust (~325 mesh, 193 mmol, 12.62 g, 10 equiv.) and ammonium
chloride (289.5 mmol, 15.5 g, 15 equiv.) were added followed by water (75 mL) at
room temperature. After addition of water, an exothermic reaction ensued and -
the temperature rose to 45 to 50 °C. The suspension was stirred for 1 h, at which
time TLC analysis of the mixture indicated the absence of starting material. The

25 reaction mixture was filtered and the filter cake was washed with methanol (200
mL) and THF (100 mL). The methanol and THF were removed under vacuum
and the organic residue was extracted into ethyl acetate (2 x 200 mL). The

combined extracts were washed with brine solution (250 mL) and dried over
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@/ DIPEA, CH,Cl, c;| o;
rt.,15h o OMe

0 HN
CoH3ClsO ’ﬁ s ©
Mol. Wt.: 209.46
C21H32N2048,

Mol. Wt.: 440.62 CogH34ClN205S,2
Mol. Wt.: 613.62

To a solution of 4-amino-N-[[1-[(4-methylsulfonyl)butyl]cyclopentyl]thioxo-

10 methyl]-L-phenylalanine methyl ester (19.0 mmol, 8.37 g) and 2,6-
dichlorobenzoyl chloride (21 mmol, 4.4 g) in dichloromethane (90 mL) was
added diisopropylethylamine (32.3 mmol, 5.6 mL) at room temperature. The
solution was stirred for 15 h at which time TLC analysis of the mixture indicated
the absence of starting material. Then, it was diluted with water (100 mL) and the

15 two layers were separated. The aqueous phase was extracted with
dichloromethane (100 mL) and the combined extracts were washed with brine
solution (200 mL). After drying over anhydrous magnesium sulfate, the solution
was concentrated under vacuum and the residue was purified by silica gel column
chromatography eluting with hexane:ethyl acetate:CH.Cl, (1:1:1) to obtain 11.54

20 g (99%) of 4-[[(2,6-dichlorophenyl)carbonyl]amino}-N-{[[1-[(4-
methylsulfonyl)butyljcyclopentyl}thioxomethyl]-L-phenylalanine methyl ester as
a white solid mp: 200-202 °C. HRMS: Obs. mass, 613.1367. Calcd. mass, 613.1363
(M+H).
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Mol. Wt.: 613.62 Mol. Wt.: 599.59

To a solution of 4-[[(2,6-dichlorophenyl)carbonyl]amino)-N-{[1-](4-

5 methylsulfonyl)butyl] cyclopentyl]thioxomethyl]-L-phenylalanine methyl ester
(25.86 mmol, 15.87 g) in ethanol (75 mL) was added aqueous 1.0N sodium
hydroxide (60 mL}) at 50 °C . The mixture was heated to 50-55 °C and the
resulting clear light brown solution was stirred for 22 h at which time TLC
analysis of the mixture indicated the absence of starting material. The mixture

10 was diluted with water and allowed to cool to room temperature and was filtered
to remove a small amount of solid. The filtrate was concentrated and the residual
aqueous solution was washed with ether (2 x 75 mL). The basic aqueous layer was
acidified with 3.0N HClI to form a cloudy suspension and was extracted with ethyl
acetate (3 x 100 mL). The combined extracts were washed with brine solution

15 (200 mL) and dried over anhydrous magnesium sulfate. After filtration of the
drying agent, the filtrate was concentrated. The residue was taken up in
dichloromethane and diuted with ether:hexane (1:1) to obtain a solid which was
collected by filtration. This solid was triturated with hot ethy} acetate (~100 mL)
to get a suspension which was diluted with ether (~50 mL). The solid was

20 collected by filtration. The above process was repeated to afford 10.89 g (70%) of
4-[[(2,6-dichlorophenyl)carbonyl]amino}-N-{[ 1-[(4-methylsuifonyl)butyl]-
cyclopentyl]thioxomethyl]-L-phenylalanine as a white solid. HR MS: Obs. mass,
599.1193. Calcd. mass, 599.1208 (M+H).
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A suspension of 4-(2,6-dichlorophenylcarbonylamino)-N-[[1-[(4-

5 methylsulfonyl)butyl] cyclopentyl]Jthioxomethyl)-L-phenylalanine (16.49 mmol,
9.89 g) in water (100 mL) was treated with aqueous 1.0N sodium hydroxide (16.4
mmol, 16.4 mL) at room temperature. The mixture was heated to 40-45 °C and
some acetonitrile (~15 mL) was added to give a clear solution containing a small
amount of suspended solid. The solution was filtered and the filtrate was

10 lyophilized to afford 10.1 g of sodium salt as a white solid. HRMS: Obs. mass,
621.1023. Calced. mass, 621.1027 (M+H).

Example 52. 4-{{(2,4-dimethyl-3-pyridinyl)carbonyl}amino]-N-{[1-{(4-
methylsulfonyl)butyl]cyclopentyl}thioxomethyl]-L-phenylalanine methyl ester.

HoN “7 ot
e Nao N
Me O
ove + Me  DIPEA, CHACh
: e + {
9 HiN Ny | ———————> o Hy OMe
A 0 rt,15h g '
O S Me O N S 0o
CgHgCINO ©
G HaoNAOLE Mol. Wt.: 169.61
21H32N204S2 .
Mol Wi.: 440.62 C20H3gNgOsS2
Mol. Wi.: §73.77
15 To an ice cold solution of 2,4-dimethyl-3-pyridinecarboxylic acid (0.3 mmol, 45

mg) in dichloromethane (2 mL) and one drop of DMF, was added oxalyl chloride
(0.39 mmol, 49.5 mg) at 0 °C. The reaction mixture was stirred for 30 min at this
temperature, was allowed to warm to room temperature and was stirred for an

additional 2 h. The solution was concentrated and the residue was dried under
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phenylalanine methyl ester as an amorphous white solid. HRMS: Obs. mass,
574.2389. Calcd. mass, 574.2409 (M+H).

15 Example 53. 4-{(2,6-dimethyl-3-pyridylcarbonyl)amino]-N-{[1-[(4-
methylsulfonyl)butyl]cyclopentyl]thioxomethyl}-L-phenylalanine TFA salt.

= © z e
| Hd I H
Ny N TFA N N

Me O Me O
oM NaOH, EtOH OH
7 ¢ [l 4
f HN T 4550 °C, 2-3h f HN
I /ﬁ 0]
C2gH3agN105S2 C2gHa7Na0sS2
Mol. V\:’!.: 573.77 Mol. Wt.: 559.74

To a solution of 4-[[(2,4-dimethyl-3-pyridinyl)carbonyl]Jamino]-N-[[1-[(4-
methylsulfonyl)butyl] cyclopentyl]thioxomethyl]-L-phenylalanine methyl ester

20 (0.118 mmol, 68 mg) in ethanol (4 mL) was added aqueous 1.0N sodium
hydroxide (3 ml) at room temperature. The mixture was heated to 45-50 °C and
the resulting clear solution was stirred for 3 h at which time TLC analysis of the
mixture indicated the absence of starting material. The mixture was concentrated
and the crude mixture was purified by reverse phase HPLC to afford 54.5 mg

25 (82%) of 4-[[(2,4-dimethyl-3-pyridinyl)carbonyljamino]-N-{(2-
fluorophenyl)thioxomethyl]-L-phenylalanine TFA salt as an amorphous white
solid. HR MS: Obs. mass, 560.2240. Calcd. mass, 560.2253 (M+H).
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Using the general procedure described in example 40, starting with cyclobutane

carboxylic acid ethyl ester, 1-(4-bromobutyl)cyclobutane carboxylic acid ethyl
5 ester was prepared in 58% yield as a colorless oil. HR MS: Obs. mass, 263.0563.
Calcd. mass, 263.0568, M+.

Example 55. 1-[4-(methylthio)butyl]cyclobutane carboxylic acid ethyl ester.

Br OoEt Okt
\/\/g NaSMe, DME. rt. 160 < \/\/2; 2

C14H19BrO C12H220,8
Mol. Wt.: 263.17 Mol. Wt.: 230.37

Using the general procedure described in example 41, starting with 1-(4-

10 bromobutyl)cyclobutane carboxylic acid ethyl ester, 1-[4-(methylthio)butyl]
cyclobutane carboxylic acid ethyl ester was prepared in 87% yield as a colorless
oil. HR MS: Obs. mass, 230.1339. Calcd. mass, 230.1340, M+.

Example 56. ethyl 1-{4-(methylsulfonyl)butyl}cyclobutane carboxylic acid ethyl

ester.
O.Et ' O.Et
/S\/\/g 2 mepba, CHoCly /g.\/\/g 2
-
0°Ctort, 3-4h
C12H220,S C12H2204S
Mol. Wt.: 230.37 Mol. Wt.: 262.37

15

Using the general procedure described in example 46, starting with 1-{4-
(methylthio)butyl]cyclobutane carboxylic acid ethyl ester, 1-[4-(methylsulfonyl)-
butyl]cyclobutane carboxylic acid ethyl ester was prepared in 92% yield asa
colorless oil. HR MS: Obs. mass, 262.1231. Calcd. mass, 262.1238, M+.
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Using the general procedure described in example 43, starting with 1-{4-
(methylsulfonyl)butyl] cyclobutane carboxylic acid ethyl ester, 1-[4-

5 (methylsulfonyl)butyl] cyclobutane carboxylic acid was prepared in 92% yield as
a low melting white solid. HR MS: Obs. mass, 234.0921. Calcd. mass, 234.0918,
(M+).

Example 58. N-[[1-[(4-methylsulfonyl)butyl}cyclobutyljcarbonyl]-4-nitro-L-
phenylalanine methyl ester.

OoN

A OH  HBTU, DIPEA oM
+ O —_— HN ¢
Ha OMe DMF, 1.1, 20 h /g‘ )
o o o
C1oH1804S
C10H15CINZO;, Mol. Wt.: 234,31

Mot. Wt.: 260.71
CagHagN207S
Mol. Wt.: 440.51

ON

10
Using the general procedure described in example 45, starting with 1-[4-
(methylsulfonyl)butyl] cyclobutane carboxylic acid, N-[[1-{(4-methylsulfonyl)-
butyl]cyclobutyl]carbonyl}-4-nitro-L-phenylalanine methyl ester was prepared in
89% yield as a yellow gum. HR MS: Obs. mass, 441.1700. Calcd. mass, 441.1696
15 (M+H).

Example 59. N-{[1-[(4-methylsulfonyl)butyl}cyclobutyljthioxomethyl)-4-nitro-
L-phenylalanine methyl ester.
OoN OsN

Lawesson's reagent

L.

OMe

HN

. OMe
/g R o toluene, THF, 60-65 °C /g o
O\/\%KO 2 days g S

Ca0H2eN20;S C2oH28N20652
Mol. Wi.: 440.51 Mol. Wt.: 456.58
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Using the general procedure described in example 48, siarting with N-{{1-[(4-
10 methylsulfonyl)butyl]cyclobutyl]thioxomethyl)-4-nitro-L-phenylalanine methyl

ester, 4-amino-N-[[1-[(4-methylsulfonyl)butyl]cyclobutyl]thioxomethyl)-L-
phenylalanine methyl ester was prepared in 94% yield as a hydroscopic solid. HR
MS: Obs. mass, 427.1720. Calcd. mass, 427.1725, (M+H).

Example 61. 4-[[(2,6-dichlorophenyl)carbonyl]amino]-N-{[1-[(4-

15 methylsulfonyl)butyl]cyclobutyl]thioxomethyl]-L-phenylalanine methyl ester.
|
HoN H

' DIPEA, C I @ o
A, CHoClp
? HN OMe + | ———— ¢ i~ OMe
(s) r.t.,48 h [ ;
o s cl O : .0
0 s
C7H3ChlO
Mol. Wt.: 209.46
CooHagN-04S
Mal. Wi.: 426,60 C 27H32ClN 05

Mol. Wt.: 589.59

Using the procedure described in example 49, starting with 4-amino-N-[{1-[(4-
methylsulfonyl)butyl]cyclobutyl]thioxomethyl)-L-phenylalanine methyl ester, 4-
{((2,6-dichlorophenyl)carbonyl]amino]-N-{{1-{(4-methylsulfo-
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thxoxomethyl] L-phenylalanine methy! ester, 4-[[(2,6-dichlorophenyl)carbonyl}-
10 amino)-N-[[1-[(4-methylsulfonyl)butyl]cyclobutyl]thioxomethyl]-L-

phenylalanine was prepared in 99% yield as an amorphous white solid. HR MS:
Obs. mass, 585.1038. Calcd. mass, 585.1051 (M+H).

Example 63. 4-{[[4-(trifluoromethyl)-5-pyrimidinyl]carbonyl]amino}-N-|[1-
[ (4-methylsulfonyl)butyl]cyclobutyl}thioxomethyl}-L-phenylalanine methyl

Mol. Wi.: 600.68

15 ester.
N._CF
HaN cY &
2 Nau N
O
F3
HBTU, DIPEA
? HN OMe r — N OMe
4 DMF,rt,15h 11 :
O /||\/\/2§ks 0
(o)
CogHzgN204S
Mgﬁ V\alct).: izé.ezo Cz6H31F3N4OsS2
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[ (4-methylsulfonyl)butyl] cyclobutyl}thioxomethyl]-L-phenylalanine was
prepared in 22% yield as an amorphous white solid. HR MS: Obs. mass,
587.1619. Calcd. mass, 587.1609 (M+H).

15 Example 65. ethyl 1-(3-bromopropyl) cyclobutane carboxylate.
io2Et LDA, THF, g " Br Br/\/goza
0°C,30min, rt,5h
C7H120, C10H17BrOz
Mol. Wt.: 128.17 Mol. Wt.; 249.14

Using the general procedure described in example 40, starting with cyclobutane

carboxylic acid ethyl ester, 1-(3-bromopropyl) cyclobutane carboxylic acid ethyl

ester was prepared in 33% yield as a colorless oil. HR MS: Obs. mass, 248.0416.
20 Calcd. mass, 248.0412 (M+).
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oil. HR MS: Obs. mass, 216.1182. Calcd. mass, 216.1184 (M+). Also, 1-[3-
(methylthio)propyl} cyclobutane carboxylic acid was obtained in 16% yield as a
10 colorless oil. HR MS: Obs. mass, 188.0872. Calcd. mass, 188.0871 (M+).

Example 67. N-{[1-[(3-methylthio)propyl]cyclobutyl}carbonyl}-4-nitro-L-

phenylalanine methyl ester.

(@]
04 2
- OgH HBTU, DIPEA -
+ DMF, r.l, 15 h HIN"COzMe
HCI.H, COzMe ™
H S ©
C19CIH;1NO4 Mo?9W11'6?82§ 29
Mol. Wt.: 260.75 I
C1gH26N205S
Mol. Wi.: 394.49

Using the general procedure described in example 45, starting with 4-nitro-L-

15 phenylalanine methyl ester hydrochloride salt, N-[{1-[(3-methylthio)propyl]-
cyclobutyl}carbonyl]-4-nitro-L-phenylalanine methyl ester was prepared in 92%
yield as an yellow viscous oil. HR MS: Obs. mass, 395.1638. Calcd. mass,
395.1640 (M+H).
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~ Toluene, THF ~
S 0 60-65 °C, 15 h S S
C19H26N205S C19H26N204S2
Mol. Wi.: 394.49 Mol. Wt.: 410.55

Using the general procedure described in example 47, starting with 4-nitro-N-

5 [[1-[(3-methylthio)propyl]cyclobutyl]carbonyl}-4-nitro-L-phenylalanine methyl

ester, N-[[1-[(3-methylthio)propyl]cyclobutyl] thioxomethyl]-4-nitro-L-

phenylalanine methyl ester was prepared in 95% yield as a colorless viscous oil.

HR MS: Obs. mass, 411.1408. Calcd. mass, 411.1412 (M+H).

Example 69. 4-amino-N-[{1-[(3-methylthio)propyl]cyclobutyl]thioxomethyl]-L-

10 phenylalanine methy] ester.
Oz Hs
Zn dust, NH4Cl
H COQME H COMe
~ MeOH, THF, H,0 N
S S 45-50°C, 1-2h S S
C1gH25N204S7 C19H28N20252
Mol. Wt.: 410.55 Mol. Wt.: 380.57

Using the general procedure described in example 48, starting with N-[{1-[(3-

methylthio) propyl]cyclobutyl]thioxomethyl]-4-nitro-L-phenvlalanine methyl

ester, 4-amino-N-{{1-[(3-methylthio)propyl}cyclobutyl]thioxomethyl}-L-

15 phenylalanine methyl ester was prepared in 97% vield as an hygroscopic yellow

solid. HR MS: Obs. mass, 381.1660. Calcd. mass, 381.1671 (M+H).
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Using the general procedure described in example 49, starting with 4-(amino)-N-

5 [ [1-[(3-methylthio)propyl]cyclobutyl]thioxomethyl}-L-phenylalanine methyl ’
ester, 4-{(2,6-dichlorophenylcarbonyl)amino]-N-[[1-{(3-methylthio)propyl]-
cyclobutyl]thioxomethyl]-L-phenylalanine methyl ester was prepared in 83%
yield as a white solid: mp 184-186 °C. HR MS: Obs. mass, 553.1139. Calcd. mass,
553.1153 (M+H).

10 Example 71. 4-{(2,6-dichlorophenylcarbonyl}amino}-N-[[1-[(3-methylthio)-
propyljcyclobutyl]thioxomethyl}-L-phenylalanine.

I O
G © NaOH, EtOH C
P
H CO-Me 50-55°C, 3-4 h H COxH
C2eH30CN 2055, C25H28CI2N203S;
Mol. Wt.: 553.57 Mol. Wt.: 539.54

Using the general procedure described in example 50, starting with 4-[(2,6-
dichlorophenyl-carbonyl)amino]-N-[{1-{(3-methylthio)propyl]cyclobutyl}-

15 thioxomethyl}-L-phenylalanine methyl ester, 4-[(2,6-dichlorophenylcarbonyl)-
amino}-N-[[1-{(3-methylthio)propyl]cyclobutyl}thioxomethyl]-L-phenylalanine
was prepared in 97% yield as a white solid: mp 186-188 °C. HR MS: Obs. mass,
539.0986. Calcd. mass, 539.0996 (M+H).
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Using the general procedure described in example 46, starting with ethyl 1-(3-

5 (methylthio)propyl) cyclobutane carboxylate, ethyl 1-(3-(methylsulfonyl)propyl)
cyclobutane carboxylate was prepared in 87% yield as a colorless oil. HR MS:
Obs. mass, 248.1084. Calcd. mass, 248.1082 (M+).

Example 73.-1-[3-(methylsulfonyl)propyljcyclobutane carboxylic acid ethyl ester.

N COzEt  NaOH, THF, MeOH N CO2H
,§% > R
O 50-55 *C, 24 h 00

C14Ha004S CoH1604S
Mol. Wt.: 248.34 Mol. Wt.: 220.29
10 Using the general procedure described in example 43, starting with ethyl 1-(3-

(methylsulfonyl)propyl) cyclobutane carboxylate, 1-{3-(methylsulfonyl)propyl]
cyclobutane carboxylic acid was prepared in 76% yield as a white solid: mp 113-
116 °C. HR MS: Obs. mass, 220.0770. Caled. mass, 220.0769 (M+).

Example 74. 4-(nitro)-N-[[1-[(3-methylsulfonyl)propyl]cyclobutyl]carbonyl}-L-

15 phenylalanine methyl ester.
0, ©z
- O,H  HBTU, DIPEA
/ﬁ\ sl
* o ;\/25‘ DMF, rd., 15 h HN™ “COMe
HCI.H COMe ~
; o ’
C‘ﬂ“‘ 1NO4 Mo?wx’%g 29 0§\0
Mol. WL.: 260.75 P YT eEt
C1gH26N07S
Mol. Wt.: 426.49

Using the general procedure described in example 45, N-[{1-{(3-methylsulfonyl)
propyl]cyclobutyl]carbonyl}-4-nitro-L-phenylalanine methyl ester was prepared
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Using the general procedure described in example 47, starting with N-[[1-[(3-

methyl-sulfonyl)propyljcyclobutyl]carbonyl]-4-nitro-L-phenylalanine methyl

ester, N-[[1-[(3-methylsulfonyl)propyl]cyclobutyl]thioxomethyl]-4-nitro-L-

phenylalanine methyl ester was prepared in 88% yield as an yellow sticky solid.
10 HR MS: Obs. mass, 443.1309. Calcd. mass, 443.1310 (M+H).

Example 76. 4-amino-N-[[1-[(3-methylsulfonyl)propyl]cyclobutyl]-
thioxomethyl]-L-phenylalanine methyl ester.

O, H>

Zn dust, NH4Cl

Y

H CO-Me H CO-Me
2 MeOH, THF, Hz0 2
Dy s 45-50*C, 2-3 h R S
OO0 ! OO0
C1gH26N206S7 C19H28N204S>
Mol. Wt.: 442.55 Mol. Wt.: 412.57

Using the general procedure described in example 48, starting with N-[[1-[(3-

15 methylsulfonyl) propyl]cyclobutyl]thioxomethyl]-4-nitro-L-phenylalanine
methyl ester, 4-amino-N-{[1-[(3-methylsulfonyl)propyl]cyclobutyl]thioxo-
methyl}-L-phenylalanine methyl ester was prepared in 97% yield as an
hygroscopic yellow solid. HR MS: Obs. mass, 413.1556. Calcd. mass, 413.1570
(M+H).
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Using the general procedure described in example 49, starting with 4-amino-N-

5 [[1-[(3-methylsulfonyl)propyl] cyclobutyl]thioxomethyl]-L-phenvlalanine
methyl ester, 4-{{(2,6-dichlorophenyl)carbonyl]amino}-N-{{1-[(3-
methylsulfonyl)propyl] cyclobutyl]thioxomethyl]-L-phenylalanine methyl ester
was prepared in 82% yield as a white amorphous solid. HR MS: Obs. mass,
585.1056. Calcd. mass, 585.1051 (M+H).

10 Example 78. 4-[(2,6-dichlorophenylcarbonyl)amino]-N-{[1-{(3-methylsulfonyl)
propyl]cyclobutyljthioxomethyl)-L-phenylalanine.

@’\;‘H @E‘;H

¢ o NaOH, EtOH ¢ 0o
HN™ "COMe  50.55°C,3-4h i H COzH
}5\\;\/2;%5 }S«g\/zggs
C2gH30CIaN 2055, C25H25CIN 2055,
Mol. Wt.: 585.56 Mol. Wt.: 571.54

Using the general procedure described in example 50, starting with 4-[{(2,6-
dichlorophenyl) carbonyljJamino]-N-[[1-[(3-methylsulfonyl)propyljcyclobutyl]-

15 thioxomethyl}-L-phenylalanine methyl ester, 4-[(2,6-dichlorophenylcarbonyl)-
amino}-N-{[1-{(3-methylsulfonyl)propyl}cyclobutyl]thioxomethyl]-L-
phenylalanine was prepared in 87% yield as an amorphous white solid. HR MS:
Obs. mass, 571.0894. Calcd. mass, 571.0895 (M+H).
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triflic anhydride (3 .6 mmol, lO 32g,6. l mL) at -70 °C. After addition, the
suspension was stirred for 30 min at this temperature and then warmed to room
ternperature and stirred for another 3 h, at which time TLC of the reaction

mixture indicated the absence of starting material. The mixture was diluted with

_y/NI]_ 0,

-g! L&t ! 10987 () - 4@f10%&'l

H>0 (100 mL) and the two layers were separated. The aqueous layer was
10 extracted with CH.Cl» (100 mL). The combined dichloromethane extracts were
washed with brine solution and dried over MgSO,. Filtration of the drying agent
and removal of solvent under vacuum gave a white suspension which was
purified by silica gel column chromatography eluting with hexane:ether (4:1) to
obtain 6.8 g (85%) of a colorless oil .HR MS: Obs. mass, 327.9388. Calcd. mass,
15 327.9392 (M+).

Example 80. 2-Chloro-5-(trifluoromethyl)benzoic acid.

OH
oTt PA(OAC),. dppp, CO 2

[
t oou

CHaCN, HoO,NEt5, g3°C, 3 h

CF3 CF3
CeHiCIF O3S CeH4CIF0,
Mol. Wt.: 328.62 Mol. Wt.: 224.56

A 250 mL pressure bottle was charged with 2-chloro-5-(trifluoromethyl)phenol
triflate (20.6 mmol, 6.76 g), Pd(OAc). (1.71 mmol, 384 mg) and dppp (1.71

20 mmol, 701 mg). The flask was closed with a septum and evacuated three times
with argon. Acetonitrile (114 mL), triethylamine (225.3 mmol, 30.7 mL) and
water (22.2 mL) were added successively with the aid of a syringe. The rubber

septum was replaced with a teflon lined lid. The flask was pressurized with
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three times and finally it was stirred for 5 min under pressure. The flask was then
disconnected from the gas cylinder, immersed in a preheated oil bath (83-85 °C)
and stirred for 2 h. The flask was repressurized with carbon monoxide and stirred
5 for another 1 h. Then, the reaction mixture was cooled to room temperature and

the pressure was released and diluted with ether (250 mL) and 25 mL of 1.ON
NaOH. The acid was extracted into water (2 x 100 mL). The combined water
extracts were neutralized with 1.0 N HCl and again the acid was extracted into
ether (3 x 100 mL). The combined ether extracts were washed with brine solution

10 and dried over MgSO.,,. Filtration of the drying agent and removal of solvent
under vacuum gave the crude light yellow solid. This solid was dissolved in ether
(100 mL) and extracted with 1.0 N NaOH solution (2 x 50 mL). Then, the
aqquus layer was acidified and extracted with ether (2 x 100 mL). The combined
extracts wer-e washed with brine solution (100 mL) and dried over MgSO,. After

15 filtration and concentration of the solution, 1.6 g (35%) of the 2-chloro-5-
(trifluoromethyl)benzoic acid was obtained as a white solid: mp 82-83.5°C. HR
MS: Obs. mass, 223.9852. Calcd. mass, 223.9851 (M+).

Example 81. 4-[[{(2-chloro-5-(trifluoromethyl)phenyl]carbonyl]amino]-N-{{1-
{(4-methylsulfonyl)butyl]cyclobutyljthioxomethyl]-L-phenylalanine methyl

20 ester.
]
Ha
H
o)
DIPEA. CH.CI
Q
X 0 rt. 15h M
s S c 0P H: OMe
CgH3CLF,0 N4 -0
Mol. Wt.: 243.01 S
CooHaoN204S2
Mol. Wi.: 426.60
C28H32CIF3N205S2
Mo!. Wt 633.14

Using the general procedure described in example 52, starting with 4-amino-N-
[11-[(4-methylsulfony!) butyl]cyclobutyl}thioxomethyl]-L-phenylalanine methyl
ester, 4-[{[(2-chloro-5-(trifluoromethyl) phenyl]carbonyl}amino]-N-[[1-[(4-

25 methylsulfonyl)butyl}cyclobutyl]thioxomethyl}-L-phenylalanine methyl ester
was prepared in 97% yield as a white amorphous solid. HR MS: Obs. mass,
633.1477. Calcd. mass, 633.1471 (M+H).
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Using the general procedure described in example 50, starting with 4-[{[(2-

w

chloro-5-(trifluoromethyl) phenyl]carbonyl]amino]-N-[{1-[(4-

methylsulfonyl)butyl}cyclobutyl]thioxomethyl]-L-phenylalanine methy! ester, 4-
[[{(2-chloro-5-(trifluoromethyl)phenyl]carbonyl}Jamino}-N-{[1-[(4-

methylsulfonyl) butyljcyclobutyl]thioxomethyl}-L-phenylalanine was prepared
in 75% yield as an amorphous white solid. HR MS: Obs. mass, 619.1315. Calcd.

10 mass, 619.1318 (M+H).
Example 83.4-[[(2,4-dimethyl-6-trifluoromethyl-3-pyridinyl)carbonyl}jamino]-
N-{[1-{(4-methylsulfonyl)butyl}cyclobutyljthioxomethyl]-L-phenylalanine
methy] ester.
M CF;
H.N ¢ “ ;*
CF; O aaes
PN OME N o Amberlyst A2l Me O o
S ' o Me” TN M EtOAc. Somcator 0 HN e
“h S , 30 min 5 o)
Mol. Wi.: 237,61 0
Mol Wi.: 4"6 60 CaoH1sFaN20584
\.Iol W eari
15 To suspension of 2,4-dimethyl-6-trifluoromethyl-3-pyridine carboxylic acid

(0.84 mmol, 184 mg) in dichloromethane (10 mL) and DMF (3-drops) was
added dropwise oxalyl chloride (1.14 mmol, 146 mg, 0.1 mL) at 0 °C for 2-3 min.

After addition, it was stirred for 30 min at 0 °C and then allowed to warm to

room temperature. The clear solution was stirred for another 2 h at room
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F@10% #- & [hierfal. Then, it was cooled to room temperature and the ethanol was removed
in vacuo. The residue was purified by reversed phase HPLC to obtain 67.5 mg
(55%) of 4-[[(2,4-dimethyl-6-trifluoromethyl-3-pyridinyl)carbonyl)amino]-N-
[[1-{(4-methylsulfonyl) butyl]cyclobutyl] thioxomethyl}-L-phenylalanine as an
amorphous white solid. HR MS: Obs. mass, 614.1970. Calcd. mass, 614.1970
30 (M+H).
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Using the procedure described in examples 26 to 29, the title compounds were
prepared. The isomers were separated by chromatography at the methyl ester

15 stage. For the 25,4R isomer, HRMS, obs. mass, 650.2670. Calcd mass, 650.2665
(M+Na). For the 2R,4R isomer, HRMS, obs. mass, 650.2679. Calcd. mass,
650.2665 (M+Na).
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pl/well). A corresponding second antibody, HRP-conjugated goat anti-mouse
25 IgG (100 pl per well @ 1:800 dilution in VCAM Assay Buffer + Img/mL BSA), is
then added to each well, followed by a 1 hr incubation at room temperature and
concluded by three washes (200p1/well) with VCAM Assay Buffer. Color
development is initiated by addition of 100 ul K-Blue per well (15 min
incubation, room temp) and terminated by addition of 100 pl Red Stop Buffer
30 per well. All plates are then read in a UV/Vis spectrophotometer at 650 nM.
Results are calculated as % inhibition of total binding (i.e., VLA-4 + VCAM-1in
the absence of test compound). Selected data for compounds of this invention

are shown in the table below:
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2. Ramos (VLA-4) / VCAM-1 Cell-Based Screening Assay Protocol
Materials:

Soluble recombinant human VCAM-1 (mixture of 3- and 7-1g domain) was

purified from CHO cell culture media by immunoaffinity chromatography and
5 maintained in a solution containing 0.1 M Tris-glvcine (pH 7.3), 0.1 M NaCl, 5

mM EDTA, 1 mM PMSF, 0.02% 0.02% NaN3 and 10 pg/mL leupeptin. Calcein-

AM was purchased from Molecular Probes Inc.
Methods:

VLA-4 (04B1 integrin) antagonist activity, defined as ability to compete with

10 cell-surface VLA-4 for binding to immobilized VCAM-1, was quantitated using a
Ramos-VCANM-1 cell adhesion assay. Ramos cells bearing cell-surface VLA-4,
were labeled with a fluorescent dye (Calcein-AM) and allowed to bind VCAM-1
in the presence or absence of test compounds. A reduction in fluorescence
intensity associated with adherent cells (% inhibition) reflected competitive

15 inhibition of VLA-4 mediated cell adhesion by the test compound.

Initially, this entailed coating 96 well plates (Nunc Maxisorp) with recombinant
human VCAM-1 (100 ng in 100 pl PBS), sealing each plate and allowing the
plates to stand at 4°C for 18 hr. The VCAM-coated plates were subsequently
washed twice with 0.05% Tween-20 in PBS, and then blocked for 1hr (room

20 temperature) with 200 pl of Blocking Buffer (1% BSA/0.02% thimerosal) to
reduce non-specific binding. Following the incubation with Blocking Buffer,
plates were inverted, blotted and the remaining buffer aspirated. Each plate was
then washed with 300 pl PBS, inverted and the remaining PBS aspirated.

Test compounds were dissolved in 100% DMSO and then diluted 1:25 in VCAM

25 Cell Adhesion Assay Buffer (4 mM CaCla, 4 mM MgCl2 in 50 mM TRIS-HC,
pH 7.5) (final DMSO = 4%). A series of eight 1:4 dilutions were performed for
each compound (general concentration range of 1 nM - 12,500 nM). 100 pl/well
of each dilution was added to the VCAM-coated plates, followed by 100 pl of
Ramos cells (200,000 cells/well in 1% BSA/PBS). Plates containing test

30 compounds and Ramos cells were allowed to incubate for 45 min at room
temperature, after which 165 pl/well PBS was added. Plates were inverted to
remove non-adherent cells, blotted and 300 pl/well PBS added. Plates were again
inverted, blotted and the remaining buffer gently aspirated. 100 ul Lysis Buffer
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(0.1% SDS in 50 mM TRIS-HCI, pH 8.5) was added to each well and agitated for
2 min on a rotary shaking platform. The plates were then read for fluorescence
intensity on a Cytofluor 2300 (Millipore) fluorescence measurement system
(excitation = 485 nm, emission = 530 nm).

3. MadCAM RPMI 8866 cell Based Assay

MadCAM binding activity was quantified using an RPM] 8866 cell-based assay-.
RPMI 8866 cells bearing cell surface MadCAM were labelled with fluorescent dye
(calcein AM) and and allowed to bind MadCAM in the presence or absence of test
compounds. A reduction in fluoresence intensity associated with adherent cells (%
inhibition) reflects competitive inhibition of MadCAM mediated cell adhesion by
the test compound.

Initially, this entailed coating 96 well plates (Nunc F96 Maxisorp) with 25 ng/well
of MadCAM (100 pl/well in coating buffer: 10mM carbonate/bicarbonate buffer,
0.8 g/L sodium carbonate, 1.55 g/L sodium bicarbonate, adjusted to pH 9.6 with
1IN HCL), sealing and wrapping each plate and refrigerating the plates for at least
24 hrs. The MadCAM-coated plates were subsequently washed twice with 0.05%
Tween-20 in PBS, and then blocked for at least 1hr. at room temperature with of
blocking buffer (1% nonfat dry milk in PBS) to reduce non-specific binding.
Following the incubation with blocking buffer, plates were washed with PBS, hand
blotted, and the remaining liquid aspirated.

RPM]I 8866 cells (2 x 10% cells/ml x 10 ml. per plate x number of plates) were
transferred to a 50 ml centrifuge tube filled with PBS and spun at 200 x g for 8
minutes, after which the PBS is poured off and the pellet resuspended to 10 x 10°
cells/ml in PBS. Calcein (diluted with 200 pl DMSO from a 5 mg/ml frozen stock)
was added to the cells at 5 ul/ml PBS. After incubation at 37 degrees C for 30 min.
in the dark, the cells were washed in PBS and resuspended at 2 x 106 cells/ml in cell
buffer (RPMI 1640 medium (no additives)).

Test compounds were dissolved in 100% DMSO and then diluted 1:25 in binding
buffer (1.5 mM CaCl, 0.5 mM MnCl3 in 50 mM TRIS-HClI, adjusted to pH 7.5
with NaOH). Remaining dilutions were into dilution buffer (4% DMSO in
binding buffer -- 2% DMSO final when diluted 1:2 in wells). A series of dilutions
were performed for each compound tested. 129 pl of binding buffer was placed in
the first row of wells in the MadCAM-coated plates. 100 pl/well of dilution buffer

was added to the remaining wells, followed by 5.4 il of each test compound in the
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appropriate dilution (in triplicate). 100 pl of cells (200,000 cells/well) were added.
Control wells contained 100 ul dilution buffer + 100 pl cell buffer, and 100 yl
dilution buffer + 100 pl cell buffer. Plates were allowed to incubate for 45 min at
room temperature, after which 150 pl/well PBS was added. Plates were inverted to
remove non-adherent cells, blotted and 200 pl/well PBS added. Plates were again
inverted, blotted and the remaining buffer gently aspirated. 100 pul PBS was added
to each well. The plates were then read for fluorescence intensity on a fluorescence
measurement system (excitation = 485 nm, emission = 530 nm, sensitivity = 2). A
linear regression analysis was performed to obtain the ICso of each compound.

The results are shown in the following table:

Example ELISA Ramos RPMI
1Cs0 1Csp 1Csy
nM

3 4.0 66.5

10 1.5 33

1 5.6 42.5

18 0.47 60

25 6.0 101

29 220

34 4,180

39 784

50 30

53 148

62 8 8.7

64 87

71 926

78 341

82

84 3.5 83
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[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
responses to Ascaris suum antigen and had at least a 3-fold increase in the
sensitivity to methacholine (MCh) when subjected to an aerosol of ascaris

extract.

On the day of each experiment the animals were anesthetized with ketamine
hydrochloride, 12 mg/kg, and xylazine, 0.5 mg/kg, intubated with a cuffed
endotracheal tube (3 mm, Mallinckrodt Medical, St. Louis, MO), then seated in
an upright position in a specially designed Plexiglass chair (Plas-Labs, Lansing,
M1). 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 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 the day of each experiment and had an average
value of about 0.04 cmH0/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. 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
5™ generation bronchi and gently la\;aging 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.
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Drug Treatment

The animals received drug or a vehicle, p.o., administered 2 hours prior to
antigen 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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Claims

1. A compound of the formula:

HN" ~COzH

wherein X is a group of the formula

e
D
Y F —
K
5 ¥ 0 X-1

wherein:

R15 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, lower alkylthio lower alkyl,

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

R16 is hydrogen, halogen, nitro, cyano, lower alkyl, OH, perfluorolower alkyl, or
lower alkylthio; or

X s a group of formula X-2

R15

H
™
Ris  [Ryly O X2
15 wherein Het is a 5- or 6-membered heteroaromatic ring containing 1, 2 or 3

heteroatoms selected from N,O, and S, or

Het is a 9- or 10-membered bicyclic heteroaromatic ring containing 1, 2,3 or 4
heteroatoms selected from O, S, and N;
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Ris5 and Rjg are as in X-1 above;

Ry is hydrogen or lower alkyl; and p is an integer from O to 1;

or X is a group of formula X-3

wherein:
Rig is aryl, heteroaryl, aryl lower alkyl, heteroaryl lower alkyl

Rj9 is substituted or unsubstituted lower alkyl, aryl, heteroaryl, arvlalkyl,

heteroaryl alkyl, and

R2( is substituted or unsubstituted lower alkanoyl or aroyl;

and Y is a group of formula Y-1

Fas Y-l
wherein:

R27 and R23 are independently hydrogen, lower alkyl, lower alkoxy, 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, cvano, lower alkyl sulfonyl,,

or halogen;

or Y-2 is a group of the formula:

R;n-—:— Het

/

[Rzolp

Y-2
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Het is a five or six membered heteroaromatic ring bonded via a carbon atom
wherein said ring contains one, two or three heteroatoms selected from the group
consisting of N, O and S and Ry and Ry, are independently hydrogen, lower
alkyl, cycloalkyl, halogen, cyano, perfluoroalkyl, or aryl and at least one of Ryp
and Rj, is adjacent to the point of attachment, p is an integer of 0 or 1.

or Y is a group of formula Y-3

wherein:

R25 is lower alkyl, unsubstituted or fluorine substituted lower alkenyl, or a group
of formula R2s—(CH2)e=, Rag is aryl, heteroaryl, azido, cyano, hydroxy, lower

alkoxy, lower alkoxycarbonyl, lower alkanoyl, lower alkylthio , lower alkyl

sulfonyl, lower alkyl sulfinyl, perfluoro lower alkanoyl, nitro, or Rag is a group of
formula -NR28R29,

wherein

R28 is H or lower alkyl, R29 is hydrogen, lower alkyl, lower alkoxycarbonyl, lower

alkanoyl, aroyl, perfluoro lower alkanoylamino, lower alkyl sulfonyl, lower

alkylaminocarbonyl, arylaminocarbonyl, or

Rag and Rg taken together form a 4, 5 or 6-membered saturated carbocyclic

ring optionally containing one heteroatom selected from O, S, and N; with the
carbon atoms in the ring being unsubstituted or substituted by lower alkyl or
halogen,

Qis -(CH2)fO-, -(CH2)fS-, -(CH2)f N(R27)-, -(CH2)f- ora bond,

R27 is H, lower alkyl, aryl, lower alkanoyl, aroyl or lower alkoxycarbonyl,
eis an integer from O to 4,

fis an integer from 1 to 3, and

the dotted bond is optionally hydrogenated;
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and pharmaceutically acceptable salts and esters thereof.

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

Fﬂb{ﬂ—
Ris

0 X-1
and Y, Rjs and Rj¢ are as in claim 1.

5 3. A compound of claim 2 wherein R, is lower alkyl, nitro, halogen, lower
alkylsulfonyl, perfluoroloweralkyl, or cyano and Ry¢ is hydrogen, lower alkyl,

nitro, halogen, lower alkylthio, perfluoroloweralkyl, or cyano.

4. A compound of claim 2 or claim 3 wherein R;s and Ry are independently

chloro or fluoro.

10 5. A compound of claim 3 wherein X-1 is selected from the group of
|
N | H3 Ha
H ~N ~N ~N
H H H
CF3 , C , C , NO»2 ,
N02 Fa
~
— N
N H
,and F.

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

H
h a
Ris [Raolp O X-2

and p, Y, R;5, Ry, and Ryp are as in claim 1.

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

a nitrogen and an oxygen.
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8. A compound of claim 6 wherein Het is a bicyclic heteroaromatic ring

containing from 1 to 3 nitrogens.

9. A compound of claim 6 wherein R}5 is nitro, lower alkyl sulfonyl, cyano,

lower alkyl, lower alkoxy, perfluorolower alkyl, lower alkylthio, lower alkanoyl, or
aryl.

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

11. A compound of claim 6 wherein Rjg 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 Het is a 10 membered bicyclic
heteroaromatic ring containing one nitrogen, R;s is lower alkyl or perfluoroalkyl
and Ry¢ is hydrogen, lower alkyl, or perfluoroalkyl, and Ry is absent.

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

14. A compound of claim 1 wherein X is a group of formula X-3
ok
RZKN\{:%B X-3
and Y, Rjs, Ry9, and Rap are as in claim 1.

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

16. A compound of claim 14 wherein Ryg is lower alkyl which is unsubstituted

or substituted by pyridyl or phenyl.

17. A compound of claim 13 wherein Ry is substituted or unsubsituted lower

alkanoyl.

18. A compound of claim 14 wherein Ryg is phenyl, R)o is lower alkyl which is
unsubstituted or substituted by pyridyl or phenyl and R, is lower alkanoyl.
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19. A compound of claim 14 wherein R,z is phenyl which is unsubstituted or
substituted by halogen or lower alkoxy; Ry¢ is phenyl lower alkyl which is
unsubstituted or substituted by lower alkoxy, pyridyl lower alkyl, or lower alkyl;
and Rap is substituted or unsubstituted lower alkanoyl.

20. A compound of claim 19 wherein X-3 is selected from the group of

? Py =i

N Hsz N HSC\",N
) Dy

(e]
, * OCH3;
CHj CHa
Hac\(”'b
H'i _ ,"l’iN— N iN_
Hy N Hac\[rN CH
3\/Y
o V™
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21. A compound of claim 1 wherein Y is a group of formula

Ra22

"
Faa 7% Y-l

and X Ras

Ras, and Ray are asin ¢laim 1.

22. A compound of claim 21 wherein R,» is hydrogen, lower alkyl, perfluoro-
5 alkyl or halogen, Ra; is lower alkyl, perfluoroalkyl, or halogen and Ra, is
hydrogen, lower alkyl, lower alkoxy, or halogen.

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

E>; éf X @f% o,

Hs

10 CHi0 /©f F ,and \C(C'.

24. A compound of claim 1 wherein Y is a group of the formula Y-2

N

Het .
]

: N\ /

[RSO]p

and p, X, Het, R3y and Ry, are as in claim 1.

31

Y-2

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

15 26. A compound of claim 25 wherein the heteroatom is N.
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30. A compound of claim 28 wherein Y-3 is selected from the group of

Hs CHgz CHj
EX o O Coms *“”5
CH3

o506 “%ﬁééwé

15 % “&%,”@%,
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31. A compound according to claim 1 selected from the group consisting of
4-[[(2,6-dichlorophenyl)carbonyl]amino}-N-[(2-chloro-6-
methylphenyl)thioxomethyl]-L-phenylalanine, |
4-([(2,6-dichlorophenyl)carbonyl}amino}-N-[[1-[(4-methylsulfonyl)-
butyl]cyclopentyl]thioxomethyl]-L-phenylalanine,
4-[[(2,6-dichlorophenyl)carbonyl]amino}-N-{(2-bromophenyl)thioxo-
methyl]-L-phenylalanine,
4-[[(2,6,-dichlorophenyl)carbonyl]amino]-N-[(2-ethyl-6-methylphenyl)-
thioxomethyl})-L-phenylalanine,

,and

4-[{(2,6,-dichlorophenyl)carbonyl]amino}-N-[(2-fluorophenyl)thioxo-
methyl]-L-phenylalanine,
4-[(2,6,-dichlorophenyl)carbonyl]amino]-N-{{2-(trifluoromethyl)-
phenyl]thioxomethyl}-L-phenylalanine,
4-[(2S,4R)-3-acetyl-2-phenyl-4-[ (3-pyridinyl)methyl]-5-oxo0-imidazolidin-
1-y1]-N-[(2-ethyl-6-methylphenyl)thioxomethyl]-L-phenylalanine,
4-[[2,6-dichlorophenyl)carbonyl]amino-N-[[1-[2-(acetylamino)-
ethyl]cyclopentyl]thioxomethyl]-L-phenylalanine,
[{1-[2-[[(methylamino)carbonyl] amino]ethyl]
cyclopentyljthioxomethyl]-4-{[(2,6-dichlorophenyl)carbonyl}amino]L-
phenylalanine,
4-[[(2,6,-dichlorophenyl)carbonyl]amino)-N-[[1-(2-methoxyethyl)-
cyclopentyl]thioxomethyl]-L-phenylalanine,
4-([(2,6,-dichlorophenyl)carbonyl]amino)-N-[{1-{(4-methylsulfonyl}-
butyl]cyclobutyljthioxomethyl]-L-phenylalanine,
4-[[(2,6,-dichlorophenyl)carbonyl]amino}-N-[{1-(3-methylthio)propyl]-
cyclobutyl]thioxomethyl)-L-phenylalanine,
4-[[(2,6,-dichlorophenyl)carbonyl}amino}-N-[{1-(3-methylsulfony})-
propyljcyclobutyl]thioxomethyl]-L-phenylalanine,
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4-[(2,6-dimethyl-3-pyridinylcarbonyl)amino}-N-[[1-[(4-methylsulfonyl)-
butyl]cyclopentyl]thioxomethyl}-L-phenylalanine,
4-[[[4-(trifluoromethyl)-5-pyrimidinyl}carbonyl]amino)-N-{{1-(4-
methylsulfonyl)butyljcyclobutyl}thioxomethyl]-L-phenylalanine,
4-[[(2,4-dimethyl-6-trifluoromethyl-3-pyridinyl)carbonyljamino]-N-[[ 1-
[(4-methylsulfonyl)butyl]cyclobutyl]thioxomethyl]-L-phenylalanine,
4-[(2S5,4R)-3-acetyl-2-phenyl-4-[(3-phenyl)methyl]-5-oxo-imidazolidin-1-
yl}-N-({(4-methylsulfonyl)butyl]cyclopentyl]thioxomethyl]-L-phenylalanine or
4-[(2R,4R)-3-acetyl-2-phenyl-4-[(3-phenyl)methyl}-5-oxo-imidazolidin-1-
y1]-N-[[(4-methylsulfonyl)butyl]cyclopentylJthioxomethyl]-L-phenylalanine.

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

sclerosis, inflammatory bowel disease, and asthma.

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

together with a compatible pharmaceutical carrier material.

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

35.  The use of a compound according to any one of claims 1 to 31 ora
pharmaceutically acceptable salt or ester thereof for the manufacture of a
medicament comprising as active ingredient a compound according to any one
of claims 1-31 or a pharmaceutically acceptable salt or ester thereof for the

treatment or prophylaxis of illnesses, especially for the treatment or prophylaxis
of rheumatoid arthritis, multiple sclerosis, inflammatory bowel disease and

asthma.



