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*159159* CELL ADHESI ON | NHI BI TORS *@00002* TECHNI CAL
FI ELD OF THE | NVENTI ON The present invention rel ates

to novel conpounds that are useful for |nh|b|twmﬂmmmmm

A

alteration, or prevention of cell adhesion and
adhesi on- nedi at ed pathologies. This i

rel ates to nethods of identifying addltlonal novel
compounds having the desired activity, as well as to
pharmaceutical fornul ati ons conprising these
conpounds, and nethods of using themfor inhibition

2159159+
5

and prevention of cell adhesion and cel

adhesi on- nedi at ed patd ACHILIE:S ENEOINPRYSs and “m””m""m‘""mm"",”m
phar maceut i cal conp05|t|ons of this invention can *G00002*
used as 10 therapeutic or prophylactic agents. They

are particularly well- suited for the treatnent of

many i nflammat ory and aut oi mmune di seases. BACKGROUND
OF THE I NVENTI ON Cel | adhesion is a process by which
cells associate 15 with each other, mgrate towards a
specific target or localize wthin the extra-cellular
matri x. As such, cell adhesion constitutes one of the
fundanental mechani sis underl [ 2
bi ol ogi cal phenoeRatlidis Ao e ia
responsi ble for the adheS|on of henatop0|et|c cells to
endot hel i abp£6btssad ih@ns UBS epbRte dTitdf AbvED &dmpounds that
those hematopoietic cells out of blood vessels and to
tlre ssefudf £6r | Ihiditdionnyalkprryloms afucprereption of cell
esi.on 8 r X S'S tion
R B D e R g T, 1o
il stnreBhses| oy asdtilgais aifs idaboifpingroidtslionabasdeel

for cell, adhesion have .reveal ed that var |

CENPOSHAFaBEVERS ThS GRFICE BSTIVATH |35 el #5kHBwn

?}aﬁﬂaceﬁql&l@ﬂ Ofo Rl BRUlcRS compte6ERY At se cmgb@ﬁ@s and
and cell-matrix interactions., For exanple

rmenhadﬁsodfushegsthﬁmfﬁﬂﬁI?%hébﬂFéﬁn"ﬁﬁﬂeRﬁQW%§t18Pe°f ‘cell

nedlators | [ [ en o a
iﬁ§hﬁ Ce|?§§%%é§}ﬁ%kggg§§r enV| onnent ?iﬂ%fmpoun °
*iﬁﬂfyhardﬁbéuEﬁeaelfﬁmpdsiﬁiombeofnthgs|xnwanﬁﬂq¢'can be used as
Structures, Functions, and Their Rbl

Lgkﬂgﬂaﬁgggc-orAﬁﬁop %p *ﬁnﬁ%ﬁn eyﬁﬂﬁ? Efggbfylarly well-

| AUd B>r the treatment of many 1nf1ammatory and autoimmune

diseases.

BACKGROUND OF THE INVENTION

Cell adhesion is a process by which cells associate
with each other, migrate towards a specific target or loqalize
within the extra-cellular matrix. As such, cell adhesion

constitutes one of the fundamental mechanisms underlying
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are non-coval ent heterodi neric conpl exes consi sting of
two subunits called a and a. There are at |east 16
different " subunits (al-a9, a-L, a-M a-D, a-X
allB, a-V and a-E) and at 20 least 9 different R
(01-09) subunits which have been identified to date.
Based on the type of its a and R subunit conponents,
each integrin nol ecul e can be categorized into a
subfam ly. a45l integrin, also known as very |ate
nuididige bioh og@ehl VishdRimehd " V%%'@::ﬁ#@%@éi?%eéi%@ is
| eukocyte cell 25 surface receptor that participates
resppngibilee four the yadiesiouh ofc diematepbiahdcceél lsmta i x

esi,ve inter raons (M.E. Hernder,, n. Re
endiiiinaed CALER Ay i P geaBian 5% sihaseor
hedddogdietayt eklle-outlwy Hiecandeiskehcahngetd S TR of
,_protein, vascular cell adhesion nolecule-1
inflagmatery) inidre| (A EWDHt k€1l 3dhegieacelayd & role in
i L s i N el FNL eg PN |
e Rofie ESle 1 55r) Pxigbier “epfprarion gpg
immBingl react®éns pin M@rEalE387); Kraner et al., J. Biol.

Chem , 264 , 4684 (,1989): Cehisen,et al., Science '

sa ' $5%asPiaiitne ARER bhRstBIREMLAT JoRs i S AT el ts
adHesTOR' haye hpaeedlend tHa@Wak@ouBhibbl i - Mhlracgdependent

adhesi ve interactions both in vitro and in vivo

maquesrdaSBRe Bt - alcolRest ivRay1kpend. as @sll pdiggipn molecules
; F_e_rgnié%ﬁ { Teedy ! n 2. p. 1172 .

°r 2’11%%%?“ Resu ts%otse C?Elvfé%legggr?%T]é]ht%g%uld‘gel&%e{ﬁgflons‘

Fort lexamphe bi praveiols dfAthelOsdppefideinly cedllaatiéaicegrimy " are

reven inhibit or, alter several Jinflanmatory and
keyHEBLARGRS PABIRgEs LhEREAEELOR PRWeRn hemappgosetic
celRat Baghyseé DF Qlick RenQi8bnAdnt N(MIE | NFerdieV VLA Broteins in
Adin. Invest., 94, pp. 1722-28 (1994)). Another

the Ipggerin Banidm: Si&rvstugesn Funepiong a'and Their5Rohe on

Leu%?é&ﬁ%?ha1 platelers. Jenni gsg'éF°éﬁ§?q@§g§?Zr. Bitegrins
areChemtrcoddlentp het2@488mé+982¢ompl etted eichsdepengd 6p the '
adhesi ve interactiaqgns of glycoproteins, such _as

subupih8) $3 L1 %GR P - f oFRBFBpRFE fathckeast 161 difhareRt "
A .S+ Reyi 1, . -8
subfpiEs Ofl LS AL 0Bl o PE S SR8 o £ apa ac

leacegsl &l ffuyent Bt ABetpdr subLSid O WHRdOha¥e been identified
aggregation. A variety of conpounds are known to
to dRfebi tBaRa9bheR Fhei AvRerehisits omanichd mybunitt petponents,

e R AR g b et B T B aminy
a4B1 integrin, also known as very late antigen of
activation-4 ("VLA-4") or CD49d/CD29, is a leukocyte cell
surface receptor that participates in a wide variety of both
cell-cell and cell-matrix adhesive interactions (M.E. Hemler,
Ann. Rev, Immunol,, 8, p. 365 (1990)). It serves as a receptor
for the cytokine-inducible endothelial cell surface protein,

vascular cell adhesion molecule-1 ("VCAM-1"), as well as to the
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25 Compounds known to inhibit Ilb/Illa are described

in the follow ng patents and patent applications: GB

2 271 567 A, GB 2 292 558 A; EP 0 645 376 Al; EP O

668 278 Al; EP 0 608 759 A2; EP 0 635 492 Al; WO

94/ 22820; US 5, 340, 798 and WD 94/09029; US 5, 256, 812,

EP 0 381 033 and US 5, 084, 466; 3M> 94/18981; WO - 4

94/ 01396 and US 5, 272,162; WD 94/21602; WO 94/ 22444;

VYRt r@de PRV mADrdE/ p8dtidin ROSnk881ia; (VWENOD/ POy et al.,

US..5, 220 WD, 93/ 1603
% E‘F”@ §5218§ “i%"%) V\Bay'sé‘é}”l%%g?'iJ yal—Cell Biol.,
30827p49087FER 138478 RE3méR.edUR15,, 2%%5 264, p. 4684

94/ 12181 US 5, 258, 398 and WO 93/11759; WO 93/ 08181
éhaaﬁb Cepteerngs Al: SELenEooPR43: PEP1228301888) B1: ARRi-VLA4

GeFonR: dpegBele R 0 o e (%8 B B0t Mo vina-

SéﬁeﬁdentEFadJle&M%ﬁnté\facU&r& IBhORK; ﬁ&e&r&ﬁ&xﬁaﬁm

d WD 94/ 26745; WD 94/ 12478: 4/14776; WO 1
3RPEER G PEG5a N e dicadonities &5 pap BOY2 13991 ;

PedddsSb et and ,ER, O1fdnd08, Also, VWP, 941 7282Pg0 Result
5, 250, 679 and WO 93/ 081. 74; US \5/\9084 466: EP:Hg esults of

Q-IFSKNCQ quﬂGﬁtEZ@uQthlﬁ’Wnge Ephibi Ghon 853 VILAS4-

R e, MG gt ea oS, B ks severa

6291atﬁﬁaﬁbﬂ;5 aﬁ:@AaBG&;mtﬁBué) gt holddieEP (R62B. @b B d1.,
8\%? 439: 6 056_ and WO 95/14682; US 5,399, 585;
@3?31%3? Yses 69532*‘%12%9 ofc@4g Inkegring Ind'iys"
$n03% 80%4 FBL0 6322020 eruba)s 5, 494,922, US
5, 403, 836; 94/ 22834; V\D 94 21599 EP 0 478 328; WO
94/ 17034 mtmrzﬁmmrz\m @G/IbﬁZZSa m&@‘ﬂxQZQ'II,IbWDIIa") , is
gg/ 192 . EP .72 425t 20, EP.- 47836 %P 478363, US
%ﬁ’ﬁ §Pugdantsategnin jound,en’ § ale; gprfgge of
Bbrfidth it Rt 211 778nn iy, %1;4,-;@02 IV 002, YS7, p.
5,523,302, EP 718287, DE 4446301, WO 96/ 22288 V\D
584 5930P62)ep Fioveletemependoon pie oadhemive lmseractlons of

PSR oSS VNI R LaSeotd A p g onecion.

-Eacliiﬁ‘dfgqme e - Respewst i 23 Ippi rﬂo@r-;&ﬁr dnedo) .
Jflﬁ §' n.u{hrlh[ %ogngkrteﬁys 1d1q: ey: d%&okolédchg%;ng%rs}q °Ei ﬁagulating

'mim'active am no aci quence

Maﬁ:éﬂ.eﬂ(mbh&&sefoﬁhatﬁ;tﬂfdiesgéeég@ti/@iiJ ety variet9f of
over | apém ng peptides based on the am no acid sequence
BPrRRRndscare kagiantq tihiais- aIBPRETRY tRfiRgYinsofrgm binding

Qértt.llxeczw Q{atﬁggi' ff‘gands and thereby can regulate human

disorders associated with a hyperthrombotic state.

Compounds known to inhibit IIb/IIIa are described in the
following patents and patent applications: GB 2 271 567 A; GB 2
292 558 A; EP 0O 645 376 Al; EP 0 668 278 Al; EP 0 608 759 A2; EP
0 635 492 Al; WO 94/22820; US 5,340,798 and WO 94/09029; US
5,256,812, EP 0 381 033 and US 5,084,466; WO 94/18981; WO
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of fibronectin. ("The Mnimal Essential Sequence for a
Maj or Cell Type-Specific Adhesion Site (CS1) Wthin
the Alternatively 5 Spliced Type |1l Connecting
Segnment Domai n of Fibronectin is Leucine-Aspartic
Acid-Valine", J. Biol. Chem, 266 (23), pp. 15075-79
(1991)). They identified an-8%4ami no aci d pepti de,

G u-I1le-Leu-Asp-Val -Pro-Ser-Thr, as well as two

94/ Pi3196r angvHE| p%ﬂ%glﬁ?énlwé’p@ﬁt’?élé@ WO 94/22444; WO
94 (Jz’lébs:zesée Susﬁ?:gs ory actlv#téigga‘?é]s%é)/r—{{o%eden 6‘92933152, Us

5 ,dd, 0s0hasdowo Q'MIB&SWS 8UgQRTI ethd IER of B2 249 Bl; WO
eptide Leu- was the m ni mum sequence for

93NN 0S: Sre2 AT FP 1 4780367 shtr W Bi Pnase and WO

94 AlUr1ASR- Wal sbwéisaé?d“a\hd o ¥APRPSYS ESwd fb%‘/os%&" Eﬁa BP 0 537

activated formof VLA-4, thus casti ng doubt on
oan iAl; tylooﬁ3é%h3a p&ﬁ)tq @80i ROG| DD (BB A 'S&Hy 191 etL,aEP 0 540

s34 B BsbOPRI R SRCIIPAbDAL, e EEULRRChE ana wo
93‘:/Inkzroonecapnb 505 &34 |B1;BR® 0, 61416(:2)A1pms 489549956; US
wever, ,certain Contalnlng

5 {336 B0 SBG. I A G HOe A6 EE4 T8 o 4/3 4326 APy o

| en | . ") tagr
oGRS 18 F s do e ofheg) g BB 18 5204,

arﬁbi}?o@sés-?l MO&/i Nbi' \WPradd 22826 ; . U&CMSQS@W B84, W68$3/08174

ol BATEEE0 357 4en U 3o s BN £ e pougBLBhYEE) e

sdmteesrar :UpBI ag3wp¢®pytvm Adbressw appl d?es:zwlctlrmntab on03 548;
in. 25 I nvest 9pp 655- 62 é1994)) %
EPp@ntS&aeamendAv@ 9@/31 RS5 TP 82210 rER 9 § 50623; EP 0

6 LRSS ES- bgﬁé’@rﬁ:i nﬁﬁp o"“%‘z‘ihs an gphy tﬁcﬁs Q%h ¥L§ £46, 056

and VIA-5 adhesion to has al'so been describ
andM® 935014682; TS M, mmsmﬁ,emasa/womap @y5l120829, EP 0

s el Ren s Ay AR aCedh 028 S Qe sepay s22s v
5 A0, 38k, RO. 92032359 Wol993k1588¢ FETo pud i32a%i WO 94/17034
PCT/ US91/ 04B62 Thi s pent apepti de was based on the

WQ 46§/@fiPde Qe CEHR2 A HOGO6/ A8P23F ¢ IR FGAMTI2ER  hBR 727425,
ELKJ%%BOWQ ag7 8369 50 278t 1§l Nud e I HLQGR t’u@”FSéL? 616,

for severa extracel lular-matrix proteins. Exa
UDF5,GBMePIVLAER 6453 16 t ®IFs TRAVE0beld F.610ck 1583, W6094/00424.

le n P % g ? pPplLLCaLI
oS8 e 293, EReiTie o idsrhlt SRl eRr kRcE/ Hsos,
Emengimys, USBNe 164 876, W&sdas@wbeeslsm 153pt Woyb6/38426, EP
conpounds cont ai ni n%

712844, US 5,292,756 0 96/37482 WO 96/38416, WO 96/41803, WO
97/11940

Each of these references is .specifically incorporated
herein in its entirety.

In order to identify the minimum active amino acid sequence

necessary to bind VLA-4, Komoriya et al. synthesized a variety
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aci ds which have cell adhesion inhibitory activity.

I nternational patent applications WD 94/15958 and WO
92/ 00995, specifically incorporated by reference,
descri be cyclic peptide and peptidonmi nmetic conpounds
with cell adhesion inhibitory 15 activity.

I nternational patent applications WD 93/08823 and WO
92/ 08464 (specifically incorporated by reference
herein) describe guanidiny$-5 urea- and

t hi ourea-containing cell. adhesion inhibitory
of gwemAPPdng prpticiesSbased Mt@m awg.no scg@osezamnce of the
e e Ldinyl. d
co-SSEHAET AR ool BASLOREOUALLD B0 species

of hﬂummcuaespme Muasmandmmalt Beqeeﬁeéraﬁd’ts aaMaged
L snal | Pote t i,nhi bjtors_ of cg g adhesi on,

cel) hvnesTPEFHEE] GEheaPBSLE finl B oL EBEnADE Alsernatively

splhédd IquFsa. get | caiiResing. ségeald Yomayahok nﬁiﬁ%&&f&l\w%d

be small so that they may be administered 25 orally.

Leugipgr AspaEbLn i ifo YR 1pE by i He BisdiuLhagent 266 di23) ,

pp.  { S g88t «:@mr akrhay, laéﬁymtedo%noe SHB easaldog, gt-_lae,
vari ous pathol ogi es nmedi ated by cell adhesio n

Gluvile-LeyrAsptyaly-Pro-BendThy. as welswwmvp GmalEr

ovebNOENL DTG A6S8EL VORISR 2RRAEDed i RGRLET

Proa$ek, Sbetip¢5ﬁﬂds¢d 1nhebtnauy m@tdbltygagntnduaFMLAeﬁendent
Jhese conpoypds are useful for 5.inhibition, .

cel] B Pan aHFesarRruLEs s suRa. BoRbdiie Sripepride Leu-

Aspaviesia@nthansh fiatiok 8gh@sc A FHRC cal edadhddidh@brivity. 1t
adhesi on, such as inflammtion and i mmune reactions.

was it %o RSt ddas LERr AP YRl MRS RBYY beP UsB@haryRes ofhat

exphds < QRDEBRL VR AVEbBmObAefLA 1d)eRBRGUEL St Dig RIABRYbACLAE
agents to inhibit, alter, prevent or 10 suppress cel

utihife SifoRuChHe RePE4ERT LR g | FnAt hiaypeo\tdes -movel
uAcewmqwdﬁﬁpemn%vhé&be&&ﬁw h@agéo |1 TR RE &fse&e'

di agnosi s mant pr event | on (0]
LDV (S snieoes ammthaoNdRegm omzcblronebam" '

116 Spﬁ%%?”a?%'¥§iJQE992h8ft éguever"]E§§¥$‘£:¥%;§§§hﬁépéldes

ergies respi rétory stre
conS@mnﬂngnehecEDVMseqaenuéewerh sebsequéht bniedsiwa 06 be active

har nf elet a ati || ograft_.rej,ection,
in 3 o R Becbon 0Pt uilo ThERHTA BilRiBE boRt1aee
Abr@ﬁd nt bl Blddaatr e & Dhfurfe Hespantes Ul ariatdmyepeaki thi] .
| onerul ar n%PhrltIS and rel at ed
Agag, Sci. USaz, . 8072-76 (1991); and S. M. Wahl et al.,

"Synthetic Fibronectin Peptides Suppress Arthritis in Rats by

- Interrupting Leukocyte Adhesion and Recruitment", J. Clin.,

Invest., 94, pp. 655-62 (199%4)).
A cyclic pentapeptide, Arg-Cys-Asp-TPro-Cys

(wherein TPro denotes 4-thioproline), which can inhibit both
VLA-4 and VLA-5 adhesion to FN has also been described. (See,
e.g., D.M. Nowlin et al. "A Novel Cyclic Pentapeptide Inhibits




10

15

20

25

20 inflammatory renal disease, diabetes, ocul ar

i nfl ammation (such as uveitis), atherosclerosis,

i nfl ammat ory and aut oi nmune di seases. This invention

al so provi des pharnmaceutical formulations containing

t hese VLA-4-nediated cell adhesion inhibitors and

nmet hods of using the conpounds and conpositions 25 of

the invention for inhibitiangof cell adhesion.

According to one enbodi nment of this invention, these
a4 F10%Gk &QBEOH{JELS = SRR AN 2 AN ASRI IS A0 piol. chem.,

advant ageous used to treat inflanmatory and i mmne
268di29¢aspp. Ihéspf%$ewﬂ993)8 andvEﬂrlpmbkﬂQan@nOV|des

tho pre arln he C ounds ,of h|s nvention
PCTIgSAPAP BT BeRE o eanek che"EFlpept sae

segﬁ‘éﬁ%@dmgl@lﬁtﬁﬁp pmﬁfew kvh‘iEHt hea Bedral@swhoaseh | common
adhesi on i bitors conprising a conpound having

motRSr dl he) recegmigion wisee farcaayerseexirasetinl aytmatrix
e t%rn1nant whi ch does not " inpart significant
PXOBPPr a activity, and B-'conprises an integrin
scaffoldxaﬁpless¢ﬂxdﬂﬁerawmy 4thﬂh¢wifnrﬁ Hanuenéémrreported,
relates to,a co nd of .Fornmula (1) havin

VLA
fon RABPLEr y7OCAR ’? 19y UnddednStat rRa}Feé’EagPB Hcatmn

08/39%'§9§ fEQE%fEfEHﬂ%%J&%cB@ﬁbBQtea|$¥|£éf%r§ﬁEéVhé¥é1dr‘ USSN
her enbodlnents tthe clained i nvention rel ates

376p Bé’fzedaeqrwgﬁs 414mro pte@tsdm eFempPORdss conssenifg dmaammo
.L.he gLin forth in
ac:.ﬁisbrw g ltxave éc' %‘.h%% %Fﬁlg}?{@%‘ ﬁq]c‘?: %.GLE

nnre pre era *dcattol ds

Intledﬁath.fmﬁﬂ paté:hs appliedsdsns nwo Tmblﬁssa Budtwers2 fordss,
preferred conpounds are those in table and

spe,s.léftsam iRcPTRATAEehBY REFPTERCHr é%eeﬁqré&essxéem @eBFide

r d e (o]
end FERL TR ST SRR G LU L1 A OB ey

actuhetyresénterma@aqnadnpa@batespptn¢ﬁ§ﬂnnﬁswﬁf93ﬁ@&ﬁ2&;and WO

h bi,t e
92/BBFf| (BRI 1L  "GeERPRRREA Y EASr P e T et
desicRibki Feaniantyl & eplr@ei-ngndat Bicwesd fdgithynilfd edeld nant

with a VLA-4 specificity determnant, thereby
adhegdgpi hphhbHeReY  CHPORREFor eUnibRS Shares, Paésmk/l})l?4

5, 2'6@h.'?|9'7t QéscM?xgés %Q%;E'lﬁ?hl ¥eli hﬂf@él@ﬂﬁoaﬁlé@ﬂﬁg

thé cell adhesion inhibitors of the invention
con@onpdSSeaMemstaekap spepifirally incqrporatednpexein.

havi ng bé?/iéézkﬂégg gﬁ%gﬁgeggtéﬁé}éhrémyingiESﬁeed'for
small, potent inhibitors of cell adhesion, particularly for
potent inhibitors of VLA-4'or IIb/IIJa cell adhesion. Ideally,
such inhibitors would be small so that they may be administered
orally. Such compounds would provide useful agents for
treatment, alteration, prevention or suppression of various
pathologies mediated by cell adhesion and VLA-4 or IIb/IIIa
binding.
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conpound conprises a IIB/Illa specificity determ nant,
- 9 conprising a basic nitrogen functionality, which,
for exanple, may be a phenyl am di ne noiety, and an
integrin scaffold. One renoves the phenyl am di ne
nmoiety, or, if none is present, as for exanple, when
t he nltrogen functlonallty is-a_piperidine or a 5
benzyl am ne, creating a phanton1 phenylan1d|ne noi ety
by creating phant gnbqng RALATRRd €Nt ati on,

and renovi ng unneed ) Scussed in nore
detail below, and renoving the "phantomt noiety. The
pheny!| amﬁm@r#ﬁeetylm‘senw ﬁ@@l"&éeéhlw EW@G\?LRMPro“dmg

RBSELAH R 0 g TRADA eSSt o rNd el

thEtEQﬁdihgfafaﬁﬁ@hﬂdsaﬂd VA g Vhésé aotpournds arme useful for
certain enbodi ments, it_ may be preferable to insert 1
ighibiehan oRASVEREHAT atnd @&Rﬁqﬁsw of oV LA teg, ce
ahifl€s§ n%ﬁ&igﬁt%%§$§§@st$§%déﬂéﬁﬂﬂ @lﬁﬁaéﬁé%chdﬁa$lohhesuch as
sSpecificity termhant, to confer desirable

iobhamod eidstanss imn@nenredet anmoufde Sompoweds ofitdis
characterlstlcs ar ily deter haLed
FRERPESSY KRS SRS o8 T OniRabloh hkh Mk
tﬁE@E?@ﬁ@iéfﬁﬁ(ﬁio@&ylhexiblégéQMS ao 4hhibitiy ahlter, prevent or
nodi fications designed to alter the activities of the
supRpesndcellARRReSiPAbl e additional groups may be used,

and are kfﬁ&f? R LHosE §3ﬂ|éﬁﬂ¥' Hge 8l hovel ounds,
Preferred J?séer?r‘ay I ncl tl;,l de, but g:}g ngt I?Vr'reltecgmtpo
fwmhmayicpns:ammmmhdés ehheh man;r theog@nd dRy¢fes study,

sul fide, sul fyr anm de, _and
00 bt oA ine R PR R SEeiT S Paass el at Mngisons
WiBks fePhes B idlilcabinesipnsi inerudiong,t bettneatlﬁmutedf to
a 25 condition associated with cell adhesion,, The
avsbndlss dedtihted 21dB59ESF oratiekG TG OPEARACTH hﬁ‘bﬁ%roeﬁss
}5%r£?£lo¥§§hlévﬂ§chﬁ§9 duktable ﬁH?HHP@%QthEakiﬁmful platelet
CCéptabl e carriers ex0|p|ents addi ti ves,

Sgakght zens alingrafy bejadtian, TheopdiasitaeddiaeRsR i Foriasis,
al.sqQ enco asses kt ai 05|t " se

IR ORIA, AOTeTaRie « o SREOANEEL bt (3 ahRy & afeed 4l
@@rfa't@oet SoDitRd, aQbmégulacagepiaitisuahdceapasedions

are discussed in nore detail below Certain

mﬁi@d\mﬁéﬁn; eeROhHESFEY BARPRF T r QARG dpflammation (such
H9?6§339§ﬁ 5§Eﬂ§y@§EE'oﬂﬁf1£hﬁEHHF¥ $nlYautoimmune

adn1n|s a ther apeufically effective anmount_ of
i SEaERes | tirhns neerdliginmed sonpravite o PharBacAshical e

£g¥¥ufggegggrégﬁgggﬁ¥h %%% Vﬁktbgﬁgglated cell adhesion

inhibitors and methods of using the compounds and compositions

of the invention for inhibition of cell adhesion.
According to one embodiment of this invention, these
novel compounds, compositions and methods are advantageously

used to treat inflammatory and immune diseases. The present
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other mammal s are al so suitable subjects.

Advant ageousl y, because of the relatively small size
of the conpounds of the invention, the conpositions
are particularly 10 suitable for oral adm nistration
in the formof a solid, Iiquid or suspension.

Addi tional features and advantgages of the invention
will be set forth in the description which foll ows,

.and i t . W 5 r e i RL d £
i§0éne bf Hiadrroytfies mabRAE o (AbPading ERE Bbf¥lnds o
thbg ettivarasi candndt it ezmedid tep usgfulhdn itheeat hnevhodd |

be realized and tai ned by the t hods .and .
oSSV Iyar BB PRRFS ot AR I TEASERE P £5h adhesion
iH8SE1¢ Hid %ngdscihgi Hsc&ﬁ?r&&ﬁd ha\ﬂil'xfg_ PetALLERT )

DESCRI PTI ON THE. TNVENTTON A. Definitions The

foll owi ng abbPe®i atil®hs are used in the description:

Desj gnat i_an Re F nt I a_he
“BOES by TR ey & BBRGH Bk i ety WRcRE not
ifpabobegd foaantCyIby L Dhexyt iviByM apnd Bheopprbssy|an
DI PEA, di 1 soprqpyl ethyl anmine, _E , ,
$30egT i AR L NOpHEBY| FRECHELGRIAN S BFFRFRE LRkention

hAdobe Pyah@l£ (1) HBMinS QRRYL inkibs
r%ég%gﬁgéyggﬁ%g%bksopropy? 20 l\/(b)rrethyllngg-lvPUBAn ey

agtinity antayy ipteayiruseald folhadgaivech firemi Aocompound having

= A 4- (N5-(2-met hyl phenyl )urea) phenyl acetyl 25
I kjlfar‘reaﬁé/ vpl)}.‘ rol i di none
In other embodiments, the claimed invention relates to

preferred VLA-4 inhibitors wherein B is chosen from the integrin
scaffolds of the compounds set forth in Table 2, or more
preferably, from the scaffolds identified in the compounds in
Table 1. Further, most preferred compounds are those in table
3, and preferred scaffolds, as well as preferred specificity
determinants, are those derived from the compounds exemplified
in Tables 1, 2 and 3.

Additionally, the present invention relates to methods of
making cell adhesion inhibitors, generally, by removing the
IIb/IIIa specificity determinant from a IIb/IIIa inhibitor, and
replacing said specificity determinant with a VLA-4 specificity
determinant, thereby creating a novel, heretofore undescribed,
VLA-4 inhibitor.

More specifically, the methods of making the cell adhesion
inhibitors of the invention comprise the steps of providing a
first compound having IIb/IIIa inhibitory activity. The fi;st

compound comprises a IIB/IIIa specificity determinant,
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NMM N- et hyl nor phol i ne  Ph phenyl PUPA
4r ( N=- phenyl ur ea) phenyl acetyl Su succi ni m dyl 30
TBTU 2- (i Hbenzotriazol-1-yl) 1, 1,3, 3-
tetramet hyl uroni um tetrafl uoroborate TEA
triethylamne TFA trifluoroacetic acid 35 TRAM
tris(hydroxy) nmet hyl am nonet hane - 12 Definitions As
used herein, the term"alkyl", alone or in
conbi nation, refers to a straight-chain or
branched-chai n al kyl radid&l -containing from1 to 10,
preferably from1l to 6 and nore 5 preferably from1 to
comprigipgoh BADIF PLEXGFHR dunstisnehitadivtdry . forc|areaple,
mayPWe & BnER1drilihEdns Lot JTRLRY! an €idBdgriR- BEOPM1a. one
i sopropyl,” n-butyl, isobutyl, sec-butyl, tert-butyl,
remgmeisykhe phenypidinexydietyecor. abfl none LskpresErs,t esnfor

| : j Lnation, Jef 4510
exar &7 Cben A1 ¥ Ohocd SORRARMAL, o T bRabRaste 8 o

bercaylbaine ng cfeagimg@ & o"diantpmef phabtlanfiddme 2ndiety &pd
nore preferably from2. to 4, carbon gtons. Exanpl es

cresting RRFRLAT ACSIF nit e PRAE SFEEPYRSEOPY nfRe FeMeving

unritlelefYbonds, addaZspionantn mbsOPIRANY belbw, AHE removing
Z-butenyl =~ E- and Z-isobutenyl, E- and Z-pentenyl,
thedéBBAGFOBNAOIESYt heThe IRRenYhET &inf meiiRyHye thenomepbprced
with aCOIRL Pl QA £iEEE Pl e de@mifant | AIHIMeENBEE2 Mg a second
branched-chai n_al kynyl radical containing from2 to
compoungy eha¥idid YLAr breRedid icifrddernemipast eredlan fingrg2in
scaf?otd, CAPAUARG LA XA 63 0f SyCh LpdL AIGEHEE,
abut are 20 not ?I mm%ed to, etgenff."l~+l gce y{f:«%]n%o)d?%eﬂgs, it
maypbepyneferanlepsprgyhsertbany aifitimalngroudeaty e andnt of,
tge like. The.term'"c cloa%k [ " Lone_or in
o BSRBPRAY I'GH, TFer 87 ISR BYLYTER Ry Enp gt thyseatold and
theCceptai il diyf emeBmilantr ebetobter fde@iraBi 8 @idtad®EListics
pt ef er abl c%ron13-6 Qaég n atons and may be 25 |
on @58} SHARTYRcr y FUFhcARE BRI ApF REF A SSUER ¢ 8 ica PESLY
detleRfil HE® b Uhosal fkiled ikl tRE 4.4, avel ABY OPREr, example,
cycl obutyl, cyclopentyl, cyclohexyl and the |ike.
encompass such characteristics as flexibility, or structural
modifications designed to alter the activities of the compound.
Any suitable additional groups may be used, and are known by
those skilled in the art. Preferred groups may include, but are
not limited to carbonyl, carboxamide, ether, nitrogen, oxygen,
sulfide, sulfur amide, and methylene.
In yet other embodimeﬁts, the method described above can be
used to make a pharmaceutical composition for the treatment of a
condition associated with cell adhesion. The methods described
above for making VLA-4 inhibitors are followed, and then
suitable pharmaceutically acceptable carriers, excipients,
additives, stabilizers etc. may be added. The claimed invention

also encompasses "cocktail" compositions, i.e. those containing
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The term "cycl oal kenyl ", alone or in conbination,
refers to a cyclic carbocycle containing from4 to 8,
preferably - 13 5 or 6, carbon atons and one or nore
doubl e bonds. Exanples of such cycl oal kenyl radicals
include, but are not |limted to, cyclopentenyl,
cyclohexenyl cycl opent adi engb and the |ike. The term
"aryl " refers to a carbocyclic aromatic group 5
theet&fbRthdy oh the gneemt bansirstadddtdbnphengther active
napht hyl, indenyl,  indanyl, azulenyl, fluorenyl
reagentacefPich GPMRORLELPRR\ANG Aiaqusted dngPoED sétafl"below
Se'eg}ﬁ%f pnﬁegwugn st iRl WEY brekBLg @Véen
pyr I pyrro oxazo , thrazolyl, imdazo
adbuﬂmlaydsocﬂapydazohdn’giqn;;mmdmtt@lsyby adoiknisteting a
10 i sot hi olél, 1,2, 3-oxadiaz 2, 3- trlazq+X 1 4
therapoutiqaldy 5E6pGHIvR ATRES EVF‘PFHS aFAgn: e claime
mePb@% 1 oW lorebeRent hEkagbsyla élro%rﬁ'att@' tBkaA¥hans, although
i ndolizinyl, indolyl, isoindolyl, 3Hindolyl,
othedondmmAls saRzalBPf svbkable Bubigakfdr obenzof uranyl
ben p 1 z
AHERER e BER ke bk RO e a1 a2 RLIL rof che
cofjpgbunds rvf tHesaquénoibmylthe|qumﬂqsi¢hpnsphrhabaztiguxarly

qui hazo noxalinyl, 1,8- hth ridinyl . S
sudtebai iR Cuadr BABGT PP Aot Ry CHRp RERE, PRy R, S011d, liquid
orPBesptid 2z nyl, phenoxazinyl, _

pyrazolo[l 5- c]tr|a2|nyl and the like. "Aryl",

"Acycl oal kyl " and "Acycl oal kenyl " "Groups”, as 20
def hi c 0 i ndepen th i n,s
o b8ethachay " Sa R CARA U B AQUPRATERE. L BRI Ruid) ve
seﬁefﬁﬁﬁ}edlrf e teecrpoien ownists tiold oeks ,hahdgén, part will be
hydroxyl, am no, nitro,, trifl uoronet

yl, .
2DPAFERE P EGX e SSFRBELORY (@AY aekgﬁwedc’%n%ractlce. of

th‘éa%mé%ncﬁ@r bQ‘ﬁlekeﬁyecﬂve§L3}§ci 'dd-HeQ'd a@lvﬁﬁl:a &' o%he
sti.tuted al kenyl "or al kynyl, 1, d|0X£Pkyﬁé&ene

lnreﬂtlmmqlét el e‘nellaﬁﬂo% &t admed, bor t 9ds and
' -subst | y. tu Y,

cofbrs L1 By TLLR e L e W LML, phiepORadorsption
anarclsiﬁgnhdnduad al kyl ami no, Ar'- substituted

al kenyl am no or al kynyl am no, Ar'-substituted - 14

car bonyl oxy, al kyl carbonyl oxy, aliphatic or aromatic

acyl, Ar'- substituted acyl, Ar'-substituted

al kyl car bonyl oxy, Ar'- substituted carbonyl am no,

Ar' -substituted am no, Ar'- substituted oxy,

Ar' -substituted carbonyl, alkylcarbonylam no, 5

Ar' -substituted al kyl carbonyl anm no,

al koxy-car bonyl am no, Ar'-
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substituted al koxycar bonyl -am no,
Ar' -oxycar bonyl am no, al kyl sul fonyl am no, nono- or
bi s- (Ar' -sul fonyl)am no, Ar'- substituted
al kyl - sul f onyl am no, nor phol i nocar bonyl am no,
t hi onor phol i nocar bonyl am no, N-al kyl guanidino, N Ar'
guani dino, 10 N-N-(Ar', al kyly ®uani di no,
N, N-(Ar', Ar')guanidino, N Ndialkyl guanidino,
L 0 urea, N, N-dial kyl

1 AN AR ; “Mrea, N, N-(Ar')2
re ar.al.k onycar bonyl - substltut ed al kyl,
%‘P‘Mﬁrbonyl t hi oaryl oxy and the | | ke;
wher ei n " Ane" beIaﬁﬁhg’%&e‘ﬁa@Wﬁs are Rie£QRt gf0s up

to three substituents selected fromthe group

E&4SH it i@ . of hal ogen, hydroxyl, amno, nitro,
trlfluoronethyl trlfluoronethoxy, al kyl , al kenyl ,

al ke%}gﬂ:&i}.ﬂhoxymt hyl._ene, 2-di oxyet hyI ene,
al koxy, enoxy, al kyn&%FS E‘H'FngaEH%&/ﬁnél kenyl am no

or al kcynyl am no, al kyl car bonil oxy, aliphatic or 20

aro ic acyl, al kyl car B&&¥¥ani no,

al kocar bonyl ani no,  abePeYal f onyl ani no, N-al kyl or
C4%l kyl urea. The téﬁﬁf—“b\d%@marboaﬂydne or in

combB¥ation, refers tc basydryl substituted al kyl

r adi &R, wherein the t ecarbab&ytyland "aryl" are as

defi #¥d above. Exanpl escytlshetybl e aral kyl 25

radi €Ms include, but akgchohexyXdtes it o,

phenpi@eahyl, phenet hyliiipbgropyietty1adigbenyl met hyl,

pyri dptret hyl,  tetrazohylaegwdhyifami WopebByY )

i m dazol yl -nmet hyl , i ndogxh?g Modn"mli'd%ny' pT opy:i and

the kbke. The term’ alkgx dré%?ﬁgiigtrlgzofgqgwfat'on

refe&s &9 an al kyl ethe Wherein

"al k nl s as defined 8 égarrpl es of suitable

alky her radi cal s |nc u are not limted to,
propoxy, n- 5 butoxy,

th xy, et hoxy, n- prop
|son§ g?‘é% sec- but oxy, but oxy and the |ike. The
ter Moxy", al one r Vn omsthyiPBAnY BiRea) - to a
radi cal of fornul aPReR¥Apethrlanimer ein the term

"al kKEAYFUPA| s as def i nefi- bovER meshydpiennblutdss -
radical is not an enol Phemgkace®ydnpl es of suitable
al keN¥Ry radical s i ncl uNepethplmmreolfdindndi mted to,
al | yN@dy, E- and Z- 3- MeR hyé i InoapRBdiNe and the | i ke.
The Pkerm "al kynyl oxy", phemgl or in combination, refers

to BupARdi cal of formul & akyghen eXPSREL a@% erm
"al kgayl" is as definegy@boigi y%v. ded that th(}e’tzL

radiegtyi s not an -ynol ;. efN8en,6X300L 6. pfy Sui tabl e
al kynoxy radicals gnegl gldf_, ok By Ty S9iud 1 M ted to,
pr opar gyl oxy, 2- butyny oxy a&_sir% ?uﬁi‘g&mate

TEA triethylamine

TFA trifluoroacetic acid

THAM tris (hydroxy)methylaminomethane
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The term "thi oal koxy" refers to a thioether radical of

formul a al kyl -S-, wher ein alkyl is as defined above.

The term "al kyl am no", alone or in conbination vvlth

ot her substituents, refers to a nono- or

di -al kyl -substituted 20 amno radical (i.e., a

radi cal of fornmula al kyl-NH or (alkyl)2 N), wherein

the term"alkyl" is as defi n%nabove. Exanpl es of

sui tabl e al kyl am no radical s cl ude, but are not

|J.m.te o, nmethylam no, ethylam no, propylam no,
amno, t 25 butylam no, N, N-diethylam no and

the |ikensTheed ategneial kehyl 88ENOYallAyONE QlonkNor in

conblnatlon refers to a radical of formula

§|1°Nr+ Tefensy tae By BFFRIGht oRla &R P% thrapshad-chain alkyl

aléaqnxb th$n Ay cﬁfamd:ab%e pPEEY. %a%g,f tff}% 1108 ¢ and more

radi cal is not "an enani ne. exanpl e
p:wlﬂee“nwxnfn@n ¥ &4 dal §a|rbonhetarh$ yl eEmamplleadbcabuch dfidicals

e ter Ia b one in c i nati on,
mctl fdrs Pt 4 radycaITmeLtFSr ﬁﬁra %ﬁk{/]ﬁyl “I%&?'OP -propyl,
:.s(o@:lrléppyl)ﬁi\butylvmefsebntyh]e b6t MUty Ky Rert -b&tfS, pentyl,

defi ned above, provided that the radical is nhot ‘an

isoramyl, fhexyamsiesydt asdchhal ki%s amino 5 radical s |s
the pr Opﬁﬁb&yéeﬁdn"%‘ikﬁggical a1di¥ 4.£79 c%\:n%éllgéylé ers to

in conbl nati on s‘to aradlcal
a amyhagh; oRsiTe oY @ryhchedashdzﬁ|aﬁkhnqﬂowedlcEkamﬁ&&ﬁinlng

of arylo radi i nclude, but_are not limte
frﬁﬂ‘egoxo i(%a eﬁc %lﬁy?f"ag}l %x'ilo aﬁwc?ncdhé“’IrFKBreﬁ?)raf‘Hé’ from 2
td er rrt:aaw:hawa akanples of Aaiiindlicals [fEAISe, MRt are
a radical of fornula aryl-NH, wherein aryl is as

nogef ifdted ditov £-heRYAp| B3 eﬁdéwmwlnaas@ar@enyl E- and
t t
z- bﬂegﬁgf Uty n% @?Bbu{:éﬁ@l%e% %ndggeg%kpyr dw%erﬁena/l and

(ani 11do) hyl am no
thendikée Ilke 15 The tern1"b|aryl", alone or in
conblnat efgrzk radi cal of, fornula
aryl - ter Ong A" "F’s"a@b“&l%"f’t%d refers to

a abﬁxﬁghﬂ}tﬁuéﬁi B bbhﬁéﬁé’&i ch@ORA XYyl NrE@IPAN A RRAining
refers to aradical of fornula aryl-S-, wherein the

£EPBr n Sarif 1 BRLE5AD3Y TER e uifo 8 Rereprefarailva trom 2
tol Bl o?é%%se oﬁx@l LH&&Q'&P*&%&J r%ﬁgl:gi% it de Bue are

ary cycl oa I', al one or
not limited to, ethynyl (acetylenyl), propynyl propargyl,

butynyl, hexynyl, decynyl and the like.

The term "cycloalkyl®", alone or in combination, refer:
to a cyclic alkyl radical containing from 3-12, preferably from
3-8 and more preferably from 3-6, carbon atoms and may be
optionally aryl-fused. Examples of such radicals include, but
are not limited to, cyclopropyl, cyclobutyl, cyclopentyl,
cyclohexyl and the like.

The term "cycloalkenyl", alone or in combination,

refers to a cyclic carbocycle containing from 4 to 8, preferably
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conbination, refers to a cycl oal kyl radical which
shares two adjacent atons with an aryl radical
wherein the terns 25 "cycloal kyl" and "aryl" are as
defi ned above. An exanple of an aryl-fused cycl oal kyl
radi cal is the benzo-fused cyclobutyl radical. The
term"aliphatic acyl", alone gr i.n conbination,

refers to radicals of formula alkyl - , al kenyl -

5a8¢ §, ldarBodOHBEmsCandebh¥edrf hora %Lﬁél‘ﬁa%ndsal k?ﬂﬁnples of

or alkyncarboxyllc aci d, wherein the terns "
svshkengloaldmwlalrlaﬁnyalSamcbtsde dd:ﬁum@cream@aellmlted to,

hat | | yde, but
L TR NN
val eryl, 'erma:telM vakeryl reﬂ@f&"t%"a d&:@o)ﬂycl@&oi’i-&l\é@mc group

nethx groplol and the like. The terns "aronmatic
sglgrted cﬁyhe 9rgMBnecRFishirg mh mirenyr, Fépbﬂs}'-‘to imdenyl,

ihadheal Syl QlﬁBY‘EnW  adi el ik a ell?lgllt ep 5 (%’\J.Ie::rocyclic

is as defi ned above. Exanples of sui'ta 10 ardra
azophtiadirirs selectdd, fhon the guiug icunsédting of furyl,

T R C T e T T

pybetelyry d-@yhrazoakiane, opytdzsvididar,i Q%oxa&@iﬁl s to
radl cals of fornmula heterocycle-CO, wherein the term

iggth h%%%hb]oyéi @ 3 9*3@1%?1%(1 Joea ANt TERERPYEs bf3, 4-
tBubaab} &1 yihetRhaauchayl I og'yg%aé%yf‘r & Wl

limted to, tetrahydrofuran car
tpipeinyl nyll.Gasbemikhiangl r alrydbvlotziingihededal ponyisaimdiolyl,

2 oIy BongE 0 P 1Y Lun Se gt RKETShegatiyeany1,

behbe(b] tleidFheniaf el Ht Ondaz ot wR! il @d 260y PN Bdd hiazolyl,
and an N- carbonyl ated thlonnrphollno radi ca

PRESPELL | AF1apinphézigy i - @Fkr}@:'eld'ﬂﬂonws&’mih!i“’ll%}'bn621@F1°1lnyl
e RN Wharara: B ARG + Bl R pnsagn
pabnuinnymuadasbazbaykoxgczudxnwmxnphambzlaymnephEnOﬂhlazlnyl,
SRIBHIAA S ShehTelt, &AL Rlarth, BAHE aoke ) cq
_abOVE‘ - "p3y1¥he “heyBl oal kyl s WdD Mplcgen Bal ke PN GHoups” ,  as
dggined in this application may independently contain up to
three substituents which are independently selected from the
group consisting of halogen, hydroxyl, amino, nitro,
trifluoromethyl, trifluoror'nethoxy, alkyl, alkenyl, alkynyl,
cyano, carboxy, carboalkoxy, Ar'-substituted alkyl, Ar'-
substituted alkenyl or alkynyl, 1,2-dioxymethylene, 1,2-
dioxyethylene, alkoxy, alkenoxy or alkynoxy, Ar'-substituted
alkoxy, Ar'-substituted alkenoxy or alkynoxy, alkylamino,
alkenylamino or alkynylamino, Ar'-substituted alkylamino, Ar'-

substituted alkenylamino or alkynylamino, Ar'-substituted



10

15

20

25

conbi nation, refers to a radical of formula

al kyl - SO2NH-, wherein the term"alkyl" is as defined
above. The term "aryl sul fonyl am no", alone or in
conmbination, 5 refers to a radical of fornula
aryl - SO2NH 1 wherein "the term "aryl" is as defined

above. The term "N al kylurea”, alone or in

conbi nation, refers to a radt&at of formul a

al kyl -NH-CO- N+, wherein the term "alkyl" is as
casbPREtPEhovd kyigarhenykowy, R14PPRLieaOT anemedicr acyl, Ar'-

sSB0PL AR A" Sl b AN Al Ry 27 e
sabsvitutiétt daetbonyhahbgen’ Aﬂemmbsi:humtedleamﬂw orirne,

by oni ne nd i odine. 15 The terns,  "heterocycle" an
sohEF LA iarf oy Py - SuBR A RiE e cARbEDY b rbGsazbaRERanino,

abo- Mﬁltﬂft@aﬂbllﬁyﬁcaf@orhﬁ?rdﬁmer 88koxy &&-b‘b‘?x%.ﬁh%@ 9 ar:-
at | east one endocyclic O or S atom

subskeioeiad @lﬂmysprb@mmlwmw@,aﬁyr msuscarbdméammo.

be 40 st i.t.ut ed wi
R R A LRl R T EE W SR
sabkettwkd mmheugfm@m Shbﬁﬁh@fln&bﬂb@ﬂ?Wammo,
alo drox , nitro, _trifluoroneth

TP RN R FORE RS Ml L GRARAGANS aFRBRy| guanidino,

NaﬁykA C 1) §8EROA¥no CaF MARKOX i tyt gd
Ir Aﬁm&s&bgt I tut e!(njo al keﬁ)z}l o)f(r %rﬁl&%’ N Rfdialkyl
QEaIZl‘@ﬁfmoy At endally D -atiagdgarhy | Brelky25 tmelaoxy, N-dialkyl

XY OF, |Lky y | t
ué&%st i t Ut e&rgﬁkeﬁ%y(%ﬁr ai%ﬁleyw VI an@%?z urea,
azkleridamiarbony] - abberytharscnalipL §¢m}*ltaldhﬁdcarbonyl'

al kyl am no, "-supstituted al kenyl am no or
thi N ﬁ&d ARe. St iMharednc Rpohyisoapalogous to aryl,

b%: kydeaf RN YLOX Y, tﬂé@%ﬂ&l@ﬁeﬁﬁgnﬂl&éﬁylfrom the group

-substituted - acyl, Ar'-substituted
can&ys@axgo@rfy Iheiks»gew thyinesayilt, uaednocanbmwl &wi ibuoromethyl,

St i ed a bst | tut XY, Art-
t:su% ‘?L&Flﬂe%‘%&%’ boir::}]cnf aﬁ%né’;r b?) ngl,’)é'dmxymethylene’
1A|2 dmmumgubald Slwardl&&%&bﬁm rw1kdynoxy, alkylamino,
ai)mﬁ%,m Caﬂrg Ony iﬁ%wno a%nc;,g%gt&i%mm eqné%qw aliphatic or
a%t@dﬁ:ﬂ'afc‘}"ly' amcﬁpcarﬁmﬁflanﬁhob' §Il(o%f}lcarbo ]ylamn.no.

-sul fon )am no, Ar'-substituted al kyl - sul Tonyl am no,
akky ol an}’éém-benylﬂ @kiydoor N,N-dialkyl urea.

;Eggrglrﬁg%“ %@E%)rﬂaﬁ "I’) ‘a&’a\l'g%: K Mrg%%%qlnggion, refers tc¢
afN, A0AsubAt it guadi siknd Mdicdl Al dlydrein the term “alkyl” and
“aryl” are as defined above. Examples of suitable aralkyl
radicals include, but are not limited to, phenylmethyl,
phenethyl, phenylhexyl, diphenyln:lethyl, pyridylmethyl,
tetrazolylmethyl, furylmethyl, imidazolyl-methyl, indolylmethyl,

thienylpropyl and the like.
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10 guanidino, N, N,N-trial kyl guanidino, N-alkyl urea,
N, N-di al kyl urea, N-Ar' urea, N, N(Ar',alkyl) urea

N, N(Ar')2 urea, aral koxycarbonyl -substituted al kyl,
car boxyal kyl, oxo, arylsulfonyl and

aral kyl am nocar bonyl. The term "| eavi ng group"”
generally refers to groups 15imseadily displ aceabl e by
a nucl eophil e, such as an anine, alcohol or a thio

nucl eophitge faEh "Iaqms&gg , JRDERE & & iWRIdmbiAaWIoh N refers to
the art and include carboxyl ates,

an- BYRYbxeEhetiTAdicad, MheRoHR sy &Rttt r"ua&itanlé ipaapgiafined
lid |
<%, Bl [ Shp SR B o S8 e, o

agleonpt leﬁfﬂéatub1am@mhoﬂywhethoxyﬁ;n4pmo@bayt 190 -propoxy, n-
uniting,with or absorbkaggmater. | es of suc

BB phbBP LY Vs 8¢ XY huteshr | PRAt BRe t 1

met hyl , @ﬁ@ydempr-@nkenes&yl , aP&d Ydn ﬂﬂxeX:lSl'nblnatlon, refers
phenyl, -benzyl, naphthyl, N _benzylim dazol yl,

tmetahyaflhc@)btw|fcsrmltahélicr-kﬁl 05, Mhenednmthachese "alkenyl"
thSﬁ?:g 9" Qe ‘ifo%ﬁ?&og‘ fo%g raMlicGh Baspgn 2an enol

rogen mn such groups
etmlrudezkaplaf mmmmltaMEedlkmomrm&yclaus doclyde, but are

tetrazol e | e, drox nerc g

ROy Stk Hor LAY SHr { GRS 2+ SHSH VA dRr PPRSRRIG and the

1RRQSPhORE Ce &rh G ARGPIBRPRONA Lo idk: im €8mbIRELLi&H Mrefers to
‘activated derivativé of "a suitably protected "Zam no

aagidicahdof afteimuite @ 15ybyl rOut sdherrday theetpem Hrlynyl" is
%%d%é{ abég_‘erébrzlggnggﬁl ¥ﬁ‘£# V@Z% aéi%ra*i‘”ﬂ-.' h&t 36 d§mo1

he™ = I's re a superior
dt&arlngEgampahsEbﬂEsaﬂphbseoélkynéx&nﬂamlaaud include, but are

derivati ves incl ude, t are q@u limted to

nOSr FEBPBRT TRy aﬁﬂpaﬁgiy g8x - (RTRMEER PR BBF; ‘a’a% hleia}&% d

chlori de gpd @i RHABRARDxy COFE £SAPRY RItBEbEVd L Gadical of
esters (e.g. nitrophenyl ester the ester of

ﬁprmyaaoaykﬁﬁmﬁnﬁ|Wk§ﬂeen aleBT, inrag iiefioedr abpve.

hydroxys m_de, 0 0.

derlvatlv %ﬁ?lwaﬁgc§gbiP$ féiéhgkﬁh STE¥8§IA§!§Hn with
otagrneuBst th Sérties ,C reifefs) tor af wsso @ ldd -aldpl - sltestituted
attached,to the a-carbon.of_ an_a 0 .aci | es of
iAo TRRi 05k | o GtraPnoRAERhdeE fratio sy ST RAT g (Blievl) -
N-9, WBREDY¥in tASUNRPYLIkDPERZYE 26 BLRAMRAXKBBYEY! Hximples of
al' ani ne, valine, 15 phen{Iallnlne and aspartic acid,

sudspbiei abkylamine wadisalpr soebidel GutpRFEeBPF nkimited to,
R e O
butylamino, N,N-diethylamino and the 1like.

The term "alkenylamino", alone or in combination,
refers to a radical of formula alkenyl-NH- or (alkenyl),N-,
wherein the term "alkenyl" is as defined above, provided that
the radical is not an enamine. An example of such alkenylamino

radicals is the allylamino radical.
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group of a nolecule, then renoved at a |ater stage to
reveal the intact functional group and nol ecul e.
Exanpl es of suitable 20 protecting groups for various
functional groups are described in T.W Geene and
P.GM Wits, Protective Goups in Organic Synthesis,
2d. Ed., John Wley and Sons (1991); L. Fieser and M
Fi eser, Fieser and Fieser=s- Reagents for O gan'
Synt heS|s John W/ley and Sons (1994); L. Paquette,
ed. Encyc’I‘hmécﬂm\ dplkgmybanings fajoner ganie Syvhimasiion,
an Ng, g( T nds._.o _
rFﬁ?Eﬁ é/rr"ffi/éjicco%(r%t %lfnlgﬁg&%ar at]qurcﬂg'l zig)k/im’nge rlfaéf@ra{bl&ﬁ

wnéeasnamet:msn ORAKYNRY" I B e IR imkd abacefligrovided that
m Xt ures, S|ngle enantloners di ast ereoneri c m Xxtures

thadradicat o“tﬁstln% A8 BMEBPrEr AN ANaMPlEn Of sERER i yaydemino

r8hibhEses Al FOPARUPESaRLf PRiRRYY [ ncl uded [N he
presen |nvent|on st ereogeni ¢ carbon may be of

the R or Thedsfimgdeaylony"” Alalmeler tthecopbindtion, refers to

2CERREtEh 7F SPAPr BAFATOSt STRERA RS BT gt driognobove:

EXERPOEAASE Sa AN raldi BE8Ls t e 0 Sibue ater ReE NEMitledy to,
at any given chiral c¢enter or mxtures thereof are

PBAVPEY orRAPRI Pt PYFLERECXY rfshiiten 11KPt hough ami no
aci ds andpgdn f0.AGiy gyihﬂfngha'md@Y)r b dSRLEiLA d) efers

parti cul ar conf i gur bot h ‘natural "and unnat ur aI
tboansadieakrod sicomedaasrphsiH of Vtﬁaeramvenyl ois al&O derf ined
vi ew of _t he bov def n| tions er .ch m.cal
2RO¥R - t hF BBT-P%aﬁ%C *BE Eggr |‘?/“t 'are not
14ndeeat eod L*Sh(enyimﬁaoof(aﬁkliao)l N ddimtaktamies M2 RS -band 4-
used al one or in _an conmbi nation thereof. The
pwredwia@w@rﬁnm #Eﬁer red chain lengths of the
radi cal s " i;Qn
Descri ption 'I%egngo%gu s’ o%P&EAT g r%\?le%tofn%%n%%% refers to
af radithe of stommerlieesrylhatykbxi stheawpinl bhel tarm n'taag/rh"n is as
hi bi.tory conpounds may be converted into VLA-4
dﬁﬁﬁf‘ﬁfit BPévﬁtmpounds and Ilb/Il1la inhibitory
conpoundstgan: & MaHka oByyTohATHY o Uh euRbMAtbm0 refers
integrin scaffold with a IIb/IIIa specificity
tgeperathant . oknkamrule BrYEra-i iffiesieisr §h6aﬁ=‘-5'é ‘aryl" is as
b ru Sof0 [
L R s e
thipehehyti tyditedler m nant” is that portion of a
conpound confers _on desi red

h d
sel ecti vi %8‘!"' &ﬁﬁ‘ dsargleHEFaaé%l%yﬁfn a+ﬁ%e or"in
comBliggtiBnsCalfOtdl'td & bpelesnwnlmmut whicBfshares two

adjacent atoms with an aryl radical, wherein the terms
"cycloalkyl" and "aryl" are as defined above. An example of an
aryl-fused cycloalkyl radical is‘the benzo-fused cyclobutyl
radical.

The term "aliphatic acyl", alone or in combination,

refers to radicals of formula alkyl-CO-, alkenyl-CO- and
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sai d conmpound. Thus for exanple, a typical IIb/llla
specificity determ nant may contain a basic nitrogen
functionality, and the - 22 integrin scaffold may
denote the part with an acidic functionality. Thus,
for exanple, the novel conmpounds of the invention
enconpass conpounds of the fd&muala (1) 5 A-B (I)
wherein Ais a specificitibdeterninant and B is an

alkymegiCR-dstared| kromvene adhare f i cliape f oF plkpecrebayylic
415, GR35 phEEM a1 DE PRI SB0 THIRV are ao

dshiamd iabovyg . deExamplesnbfwkich abipshaddionakyilnpadicals
.signjficant 1lb/1lla activity to the conpqund nd B
ingtifla | $BY PFBAMS IBREPRACPAMER . PACPICAYL harar YL,
dherjier B met B DV TdSANt adeiidyl Y 'crB3NS Bavbngran, | Csp
vvalu}fe Iesgethgn abgﬁ? _goﬁ? VtAgi:inhibi orbcoﬁ%Flsing
methplprepiperl f ard thheddi¥eni nant 15 and a Ilb/1lla

scaffold n ef , i ent ..t GO nd of .
formul a Fpial 5951% Vlfgogflggﬁﬁrg??jbr %/}‘/lt']eraeri S’lA’ rgi)gn?/L% 4r
cafienidtiiont yrdeées miacantradibal hoflgkanudla aEparfo-, wherein
significant |1B/11]] ctivity, and Bis_an integrin
the 4] 42K | viT 35 SREAORE SROYE: h&KATELEFOPE | FulBRPLe

aféhd did ¥eyh Nraa (@18 RrRhakEcdread 1RAL 1iRit8d b, benzoyl,
integrin “scaffold derived fromany pne of the

4 thayghenzoyhhi prearbexydesepybednaphthayle PRyridvksarboriyl and

tﬁé 14 ebe understood that based upon applicants

i hvention, and using the clainmed nethods, virtually
any conpahadtesh Cthdtasokiblbyla, atlidnd by dancbebdmtion,
converted into a(g% -4 i phipitor by _renoving, the,
r§4979 toa TAENERH§ 125 (o TR hE HERRCYEHE -k aBPREe 17 the tezm
“WhidrRy¥hardis £33 acHgell bel by, deheimPikanbs Meidwuise of
conversion are explained in nore detail bel ow
h&eadysiloyl yradhest sarincAudgrbut saeef moltd 1imdked to,

) i.nhi bi IS, at d.t A-4.specificity
R R T RS Gy VA e g
tectaidnpthiophenie®acbdiylleandr thé leikeasul ti ng VLA-4

inhibitors, as a class 0 not. denmopnstrate any

signifi caRE FEHPS rmr.rﬁﬁ#gp?mb%ﬁ v igRg

"thiomorpholinocarbonyl", alone or in combination with other
terms, refer to an N-carbonylated morpholino and an N-
carbonylated thiomorpholino radical, respectively.

The term "alkylcarbonylamino", alone or in
combination, refers to a radical of formula alkyl-CONH, wherein
the term "alkyl" is as defined above.

The term "alkoxycarbonylamino", alone or in
combination, refers to a radical of formula alkyl-OCONH-,

wherein the term "alkyl" is as defined above.
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relative to the I'lb/Illa inhibitors fromwhich the

scaffold is derived. Thus, this invention provides

VLA-4 inhibitors 10 conprising any integrin scaffold

derived froma conpound having Ilb/Illa inhibitory

activity, and any VLA-4 specificity determ nant. The

claimed invention al so enconpasses net hods of naking

t hese conmpounds havi ng cel | _aggesion inhibitory

activity, nore 15 preferably, VLA-4 inhibitory

act i vi tyrnaddbihonal k) sH1¥In9aafinBe! ehlofd & mBihods

of maki ng pharmaceutical conpositions conprising these
comrirRbi¢s, asfers|tas madised of frrmuhemlkyisiS®gNE-, wherein

t h hods of identif
RO T ARS8 S 8 A4 AKE BB b Cory act i vity, and

nmet hods ghei denhi faaryigul@omyaundsohavalgne/lok 4n combination,
inhibitory activjt Furt hernore, applicants describe

r‘h%?%dé’ 8t rradar} 198 Hprmd & aexit §PINH-on Whsyeinokbe urrm
Hng ol LR/ hLEana8tdnddey, and nmethods of identifying
t e specificity determ nant on any conpound havi ng
VLA- 4 25ThehEgFm oty alduilvnen "  Addpne oprl 41y alimddinasédn,
t hqd f 0 th aji.o th,a VLA-4

o peersln% mgt )%a ) Eéir:rﬁ%r)le%%l c%é§§5 gﬁnéége VLARgTeIn the term
va YY1 tier asMakhitied afbduenverting conpounds havi ng

I1b/1l1a inhibito[ activity to_novel conpounds having

VLA- 4 i nfiPBt Beym Y 18Aipaready alangeder it campdngtéoant refers

' 141231 PLQV S cRpvery u " "
té/\hrgllgwjaq%g\% IEI b; I'Ta i n% tNg{:‘rang?l Vi t?%%?g%%ogg?m aryl
iz mpaiefdaedaabage VLA-4 inhibitory act|V|ty and do not

retain s icanf, 1JD/11la actiyity. B cene

net hods ggl nY8F T e FHSHTYY M5 §n¥?‘ﬁ¥’é’g’??’n ?@ff’%&ed Eﬁc’mme
amd liddinkl.a inhibitor, and identifying a VLA-4

specificity det ermi nant. The specificity determ nant

is that EBFtF%ﬁm%f“QQRgﬁﬂﬁﬁ&iﬁ daﬁﬁlChet¢¥ﬁﬁﬁq%§ctﬁén9"' alone
oPi ﬂ?'é&m&ﬁ%h!bﬁ)’ ézh%om%tl eonl§rofBEE tﬁe% 10 membered"

structures are entified, one can conbi ne
rirlg)/ddnltammnggat il el ts canfef endoaythic e, sq)s:m fSi @tbm. The

determ ant froma c nd ha |b|tor
hEEARA S BRY SRF AL ah OEkLAERRRA b (ihe HaresoguEre may
aBs sl @ahonbhw eétﬂisﬁ:lt@'t%dskﬁllthGSné Ned hﬁnaaret sublst$Stuents
i dentifies a coppound haV|ng [1b/111a inhibitory

whgh \Axey indepppdetdyy ialiassed 6rem Bhe IR &Pymstmg of
h%tag@nt Y h3h B! | hﬁ%’i@rlt 0 alxénbh Oﬁ§t§é§' géﬁ%ru%rbh@thyl

and are-readi avail abl e, see,
trlfluoromethoxy, alkyl, aralkyl, alkenyl, alkynyl, aryl, cyano,

carboxy, carboalkoxy, Ar'-bubstituted alkyl, Ar'-substituted
alkenyl or alkynyl, 1,2-dioxymethylene, 1,2-dioxyethylene,
alkoxy, alkenoxy or alkynoxy, Ar!-substitutéd alkoxy, Ar'-
substituted alkenoxy or alkynoxy, alkylamino, alkenylamino or
alkynylamino, Ar'-substituted alkylamino, Ar'-substituted
alkenylamino or alkynylamino, Ar'-substituted carbonyloxy,

alkylcarbonyloxy, aliphatic or aromatic acyl, Ar'-substituted
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Table 2 and the references incorporated herein in the
Background of the Invention. For purposes of this

i nvention, one skilled in the art nmay use any of
t hese known conpounds. Alternatively, one nmay
determine in assays known to thbse skilled in the art
20 whet her a_particul ar_conmpound has II1B/Illa
REY Vi tAE ' 1subskd tufed 51 k¥l ggdonyexy « e tswdssinnted d

' | Rt lLayenti.on. for .
NRTRARS: Po y o ane PRI dhHEN AL et L oy, -
asubstituted carbranpl ealkylyarbbayhaning t \Ardasubbeituted

d trated.by.assessing the,ability of .conmpounds to

TR A A 8 AR RIS 1R eRPu ) g, aBSpBOPoE Erucea

f @1 ksxgararbonyd - knens, At b/ddycarbbgpiehidd Ka1kiyRELDEGSM amino,
or fibronectin, or, _alternatively, to a known

Ry f% 18- \Wg3r abbeny Hpadnei cAr | ysulistdsupedaablidyl -

NG B2 dh Dl BET ABEERO KLU bignd e - 25

aforenentioned binding to Iigands can be assessed by

otlel anidddhed inpgarhenptamino a Nphakel efuaggiiegat NoAr' guanidino,

S Nany.of .the_existin IB/11la inhibitors )

SR TR PR &P (A A B PE ] - dialkyl
pheryl caimiodi e NSNABE B4 Vky Wihwalhidiae, MW oSAsS uebal MG, N-dialkyl
I nvention, can serve as a point of orientation for

corRAer N 'obrear aVi ¥ ofA 1 -2 Lkih) bh¥es: N&-dAvl K pirea,

| S 1 Q) carbBnk A DERY .

phenyl aﬁinfdi ne Ifvmi ets%@{tﬁée@gxﬁg%c?%@%ars% &ggtli' onal ty

i arylssivfonyddand araphwlawimbcphboyylani di ne noi ety, as

expl ai ned %ﬁ 10 furfher detail bel ow gaﬁg, a%cording

to the tea angrﬂer T 0D FECBN TUIRF& YV FPEEEF | §P groups
aryadiQyp@isglaaeable IbP/d Ih@186bhyid Y such 8sVhA-dmine, alcohol
i nhibitor by replacing the |IB/Illa specificity )
ot & hititett TUFhBOPBH B e d8AYHRE \HHOUPSNABE ewele known in -
Sttid |84 iahat BRcRhbe dRrBdi TREEs ﬁlﬁyd?alfghééﬁnimide, N-
inhibitor, using as a starting material ~any conpound
wirdtexykenzpbriggale nhdlidgeny (helideg)y,. tHiddateéssambaylates,
t.he chin el ow, _one Gan tak he .chen ca

§F?%ﬂ§%JF%' g%ggﬁy’I?%ﬁ?ﬁ#ﬁfﬁyoﬁﬁguﬁﬁﬁ %ﬁﬁ?'predict t he
structure gheateeRMugEditbgldbiBdg¥bdd reFerBi £8MY group which
activity. Applicants have 20 successfully applied this

tERACHIHIE 8 tn iReHBLSI RD 1SN 8%, akFRFDidst ¥pfPRed BXamples of
S e oL ) oI g Mpifd o, mechy
ethyl, propy, butyl, pentyl, hexyl, phenyl, benzyl, naphthyl, N-
benzylimidazolyl, methylthioethyl and the like.

The term “acidic functional group” refers to a group
which has an acidic hydrogen within it. Examples of such groups
include, but are not limited to, carboxylic acid, tetrazole,

imidazole, hydroxyl, mercapto, hydroxylaminocarbonyl, sulfonic

acid, sulfinic acid, phosphoric acid and phosphonic acid.
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In certain enbodi nents, the artisan identifies the

chem cal structure of a conpound having Ilb/llla

activity, such as, for exanple, the following: 0 H2N

NHH N Ow Ow As discussed above, in order to

convert this IlIb/llla structure into a structure

whi ch has VLA-4 inhibitory activity, one nust replace

the I'lb/1lla specificity determnant with a VLA-4

specificity determinant. Kio®R Tl b/I11a inhibitors

frequent ave specificit det erm nants conprising a

phenylan*%ht%fﬁﬂﬁ efﬁtbyab?%e¢e§k¥ﬁ§}vefGﬁcﬁiEﬁ&ﬂﬁhkl
profeated of - @i laeidinnahBen ddbiJddder isnBisPiEQF @ﬂ£¥ i

§US 5,239,113  claimed herein by reference),et eé%ylacetlc
acdgedeFivative yaedesi hantevbyaiivess of phchokplidiawds
hEREShYehd O- P RMBLL LB t Yo 4 eavi
" i nhi bi tory conpou%d, tﬁ%p%ﬁ§%§| nfd%ﬁgeféor"%%ﬁﬁﬁf@dgroup'
Exangles \bA-actsiyecefl scig dietivativest inslageemsiad.adeNnot

the first step of this.conversion, for exanple, the _
1ipdERg €5+ 1 HE GPIFREPBRAFSY AAL. PRYIABPe(g-9 n adid ddseride,
actNPRLAEL diraride atbalieBroh e, tcl&%r'eQBSﬁdEHf Wt $18a0k sters

p, the am di ne

a di phenyl urea. In the second step,
(ef gncRibrrRhanyli §skerpViehe ®rtarhefr anhyddexyldnadteiazole,

€an,, d.gl ' l.e. .t he nd of
Hogghﬁ%t?F%ﬁ e%aégﬁ H¥é£§€%e0| iéﬁ 9ede§§$%%héwp fhger
copyient ivnajr iderdvatives withire thei dkilboss textardcq t he

i nner nyl ring of the ureq.. The steps of this
{eachiggﬁ§¥§eﬁbtgFWh??eﬂF#J %%ﬂedFHéiﬁé§}7rﬁfﬁﬂﬁ§nyP the side

chiifA st tadHE &3Nthe 2d-cSPRIE 88 LRifo ! 4 KEWM SExIRBEL of

to, for_exanple, piperazine and piperidine rings
ambearafif Aide fhainacinehuds t putOake hbOMEinGMedThe, methyl,
1s6PPRN] Hee3hednd | BaldlRmlet3gh’ BY,' S120 1R S27RQund
phenylalinine and aspartic acid, respectively.

The terms “protected or protecting group” refer to a
suitable chemical group which may be attached to a functional
group of a molecule, then removed at a later stage to reveal the
intact functional group and molecule. Examples of suitable
protecting groups for various functional groups are described in
T.W. Greene and P.G.M. Wuts, Protective Groups in Organic
Synthesis, 2d. Ed., John Wiley and Sons (1991); L. Fieser and M.
Fieser, Eieser and Fieser=s Reagents for Organic Synthesis, John
Wiley and Sons (1994); L. Paquette, ed. Encyclopedia of Reagents
for Organic Synthesis, John Wiley and Sons (1995).

The compounds of this invention may contain one or
more asymmetric carbon atoms and thus occur as racemates and
racemic mixtures, single enantiomers, diastereomeric mixtures

and individual diastereomers. All such isomeric forms of these
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having VLA-4 inhibitory activity. It generally
consists of the integrin scaffold of a llb/llla

inhibitor and a VLA-4 specificity determnant, i.e. a
urea. This conmpound does not have significant
[Ib/1lla inhibitory activity. Teaching Il: Not al

I1b/111a inhibitors have a phenyl am di ne noi ety. Thus,
to convert a llb/llla conpoundwithout a phenyl ani di ne
moiety to a VLA-4 inhibitor, the basic functjonality
compolrgisusae exppessity igicluses dncEherpregsafpinvention. Each
he 11b/111a_inhibj ( 92/ d Sy d
SheT &9 by F@Fé?%n'gée% %Ef %Z‘-J g:\r%tel ?gﬁ r\/\guflgégggeu%}%&g‘as Ag though
thenspéarmld opmpburds tdreenplidtiedi de thisogpplicHtidie may be

specificity determ nant as a point of reference to

Gebbated In heBREt i EITY SLPTRNTRTO AL FERGT A 4h 1 onpounds
i %i%]‘é 28ppdii e gt iR i dE 2yl 88 apPagiveH chiral

h oﬁﬁ% etmégﬁhfhgp%-position of pﬁe g?%eridgﬂgﬂgnd cire

ceheerashonixxupks therérf |ans snviisiepgénas Tpert of the

. phant ont' nds e_shown [ A C .
R N T R e G
pei B8pistdd Ghehaphyt poliPar MonMNigura®Bhi, Nebth Tiret wedormhd

step in creating this, "phantoni phenylapjdine is to
uPBABYERY HOTMAEESEAY S AR ShEaEoRt TS gEREFINAS

struct ur e, hawNgsachehadriadandt3Bhs! | bUh€f chemical terms
phenyl am di ne, as shown below. H2ZN NH M N ', .2, CO2H

usle@ht hrbugtioute thiie dpbhication e beces§idyt epdgrrifcd by
S coppr.ised of phenyl am di et h r
chPos BTt PnA0F hEE UL A I ATk o BReRo TP Ao i any
cobl A¥E 1¢h tdHRrebePS Dhe Tepehdned landl motki prefermpdd chain
the bond of connectjon between the sp%pif%ﬁLtXt.

lgagthai efarkhar@ciRal e nRRRtY FQ &l GUGY §OPRApations.

connecting the inner
B. D =

The compounds of this invention result from the discoveries
that existing IIb/IIIa integrin inhibitory compounds may be
converted into VLA-4 inhibitory compounds, and IIb/IIIa
inhibitory compounds can be made by combining a unique VLA-4
integrin scaffold with a IIb/IIla specificity determinant. Known
IIb/IIIa inhibitors can be described structurally as comprising
a "specificity determinant* and an "integrin scaffold". A
wgpecificity determinant” is that portion of a compound which
confers on said compound a desired selectivity towards a binding
partner. The ‘“integrin scaffold” is the remaining portion of
said compound. Thus for example, a typical IIb/IIla specificity

determinant may contain a basic nitrogen functionality, and the
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phenyl ring of the urea to the lactamnitrogen. - 29

M Ni-~C2H H Teaching Ill: In other enbodi nents

the original Ilb/Illa conpound may have a specificity

det erm nant conprising a guanidine group. As in

Teaching I, the basic functionality can be used as a

point of reference for converting the Ilb/llla

inhibitor to a VLA-4 inhibitgg.-NH HZN)~ N H In the

structure above (WD 93/08174, clained herein by
ineé@rimezaffold hppabémsde MNYadhi diBR 48 LONSIL uct ed
ffrothQ§_ I nt ernal guani dine nitrogen end the carbon

WP 4e ami de  carbonyl. This construction is

chosgfussugbxt BRhmple, y ri;ng

in the s:)'r eferred %’ar aggﬁjgﬁ’tv%?l %Eﬁp%ﬂ&é ﬁrﬁ fon
CRFARASE COFPaWNdE ahdthe farmalst (ULt ure beI ow. - 30

NH H2NAN H N O As detailed previously, the am di ne

functionality is renoved and replaced with the

remai nder of BhR urea noi et'\I)The bond of connection

inthis exanple is the am de bond. In sone enbodi nents

it may be desirable to add functionality at or
whepedtedt 1802t FReBHHFityr despaménant. arth s, is ant hhsegrin
sEEHH Phb oy Hoyl I nsert et ween

t he urd:a ?Eﬁgr% heny‘]éﬁlg’ gﬁg ?ﬁ"e-pa?ﬁ U fgi-‘nhﬁoﬁ’y"fesent
1“Mﬁ£¥i°PhetbenﬁmmpnﬂﬂdwmfngotMQlatKnpthuéavnﬂ-thnhlbltory

?s FL thbltor¥ actlyltﬁxmnthout havi ng.
S|gn| i'can |.kﬁ?WH 4 586t PvFPGCITLGENY (ipteymipang which does

ndturimpett e sbeli fiedint QQbVQEﬁaOEbQi@ |déﬂﬂﬂe|@om ound, and B
, conpQ unds possess a 4, 4' |sp|per|d§ noi ety 2803
ig gecivedi fyonea eth/rHﬁﬁ ABhibhoow. | rAs heesk hacéime the terms

“éyadyﬂlé¥ﬁk94ééf01é}~ R%Eﬁ%nhgbf%§m§%k¥6” value less than about

- 50uM.

VIA-4 inhibitors comprising a via-4 specificity determinant

and a IIb/ITTa scaffold.

In a preferred embodiment, the compound of formula (I)is a
VLA-4 inhibitor wherein A is a VLA-4 specificity determinant
which does not impart significant IIB/IIIa activity, and B is an
integrin scaffold derived from a molecule having IIb/IIla
activity. In a more preferred embodiment, B is an integrin
scaffold derived from any pne of the IIb/IIIa inhibitors
described in Table 2. However, it is to be understood that
based upon applicants invention, and using the claimed methods,
virtually any compound which has iIb/IIIa activity can be
converted into a VLA-4 inhibitor by removing the IIb/IIIa

specificity determinant and replacing it with a VLA-4




reference). - 31 This exanple is simlar to Teaching

I'l; a "phantom ring is fornmed between the 3 and 3'

carbons of the bispiperidyl systemas follows: 0We O

1-.11 NH'",-CO2H H"'NH As in previous teachings, the
unneeded atons are renoved such that the resultant

"phantom ring is pars-substitd@ed. - 32 NH The

am di ne function is renoved and the urea constructed

specif ikdaoyhdagerminant hi Meshadpl of corversidnopre explained in
connectiqn is,the amde bond. In sone enbodinents it

Wﬁ§eb Sl FS%Pg'to nodi fy the functionality at the

bond of ceuRpeibOiglylhwhen Ant ihGe§85€ sddTFold from a
i ghli ghted am de |inkage could be reversed. The

h
SBRGBUAT (T DLECEI 19 RFFHABR FPsaCBHiH SiRRFLEicity
aeééagﬁa%&), anebﬁs&w WAGH VLY 4 &Mﬁo\ﬂ%-aéf;mwu{s

significant I'lb/1Tla activity. Me The steps o
Tomwéd ng Movepugr bethppiassd tingsVides vindsitidoreg as a class,

imlar. l1b/llla specif.icity determ S .exe ified .
9. Pt R (B (o5 SR TSoRBF a3 PRy pHoAvi oL cory ecviey
feD¥Eivl/ Itpitper 27b/Wi1a 4nhiB3 topkPerodliwhildh REEAZEAFEc1d is
4- pi peridi nyl phenyl, and 4- vinylpiperidinyl. A
derived  pribdEssthds tinMensdon rEBViAeTHS I dShiPIOT D,

. e 5 4 i nhi bt . ‘
A S B 1 o S hLr T e CBMpda naving
fIbfIImalnhgbdtpsyiartihagitty, spdcahy c(ViA-4depecdt habty

uch_as, for exanple, am di nophenyl, bispiperidyl,
BFB%¥T%Rﬁ?t'benzylanino, pyridinyl, aninopyridyl,
al kylrHe nQ.aisedinveniimziley enguapd shd mdtloiBEof making
|'i ke. Thus, these analyses are simlar to those,
speee remRqupds| hasing el laBGResiop i rphikory, activity, more

e e R T e T e e
batreityaradeeahbts ¢hendidngy phacwanectical lvempoontidms
Eggpg}gfﬁé'%iegg gg%ééuﬁds, as well as methods of treatment
using them.

Applicants provide herein methods of identifying compounds
having IIb/Illa inhibitory activity, and methods of identifying
compounds having VLA-4 inhibitory activity. Furthermore,
applicahts describe methods of identifying the "scaffold" on any
compound having IIb/III# aétivity, and methods of identifying
the specificity determinant on any compound having VLA-4
inhibitory activity. Additionally disclosed are methods of
combining the “scaffold” with a.VLA-4 specificity determined to
create a novel VLA-4 inhibitor.

Method £ ¢ £4 i havi IIb/IIIa inhibi

s ] 's baving VIA-4 inhibi s
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Hence, the specificity determ nant portion of a
II1b/11Ta inhibitor is clearly distinguishable from
the integrin scaffold such that VLA-4 inhibitory
conpounds wi Il result fromthe suitable interchange
of specificity determ nants. VLA-4 inhibitors arising
fromthe analysis herein may be further inproved by a
| engt heni ng, shortening, rgvg{sgl or replacenent of
functionality at or imrediately adjacent to the bond
of connectio ween th eclLi ek
et SPnBREATE Lantht PSR T BEAPROPER VA method of
c&mﬁgeoﬁgaﬁhwnﬂhmw Haved qdeyIIbat mls:.hmtoﬂ'y ridtderity

C, al kenyl, C1-C3 al kyn am de
irgst qovedt mmpoaﬁés having NEA-4HdRBIBLEOTY %rel"s‘l&?l B do mot

reldt%;rg% i3 Efi%ﬁﬂc%ﬁﬁﬂ?ﬁ:%&(};gvi% degaRer &P O%hea'?déthods

At ons on"the basis of
lﬁvﬁmuaﬂﬁaeﬂwiﬁg¢ngrast1m£egh%n|aaaffpmdtheranﬁ¥b/111a
aIt ough Teag |n s_|-1V al rOVId
t B5¢ afle bfyh%QHyﬂbﬁgﬁyfgrel h%g ?etermﬁpant The

éﬁfﬁb fd}S‘aetcEQ-théné spamdd (iddﬂ‘.lodeberﬂhél&fﬁmpddnd which
e understood that any VLA-4 specificit

1mmmmmmn9eapmwahemgéa=w eghye ot & Lhese

forth in det er [ | | P / THIUS,
s??ﬁfﬁ%f%ﬁuﬁﬁf a 8€§L?f%§ é#éﬂaéggc%ﬁgﬁgklfﬁéd ir(ﬁ integrin
sedf £y adterthey sptuifiygignydaterpdnadt pvgtse@gmg:ound having

I1b/1]1a |nh|b|tor activit VLA-4 [ bj t

VR HABRLBAET ARGLNCEY et THERR Bnpot Reh L ‘SHnibicor.
spect i £Ligas Q%%aamaem OfKérefici@N)t bheeskilbed bin the art
|nterchangeJ h any other such that a new .c

fpnstsezsdnntgtﬁLe& a canppRedr g \AItb/IFanbP%iL%‘gg)r}FaEmltY

exa t he co

B‘B?Cr*ﬁlhcg% fgasvmge;ﬁ%?ggag Jbov e n'a'r%tf\i/ghegegié% ﬁﬁell known to
tREOS@CEkiNed I heaarde dnm@chredelﬂbreaVEAlable, see, e.g.,
specificity determnant is

Ta3bhe ket hyanheha d-'reéueéf&nﬁﬁénir’l‘%%lacgﬁater?bflgfelnﬁn cthe Background

ofePhachsh ditidrs el Bhiypdbéd € diHifseianentlidn, 4one skilled
speC|f|C|ty determ nant such as, for exanpl

mnubeyantarmmr]wmampnényha%tmo‘mceﬂw gepugf%ﬁrnatwely,
oget T“%VYt ehtl.?s_fmw mi%x,s%gsg?gsﬁﬁ&ﬁ? t6-AHbgleNBkRL1LAYin the art

whether a particular compound has IIB/IIIa activity. If the
assay is positive, then the scaffold will be useful in the
present invention. Assays for IIb/IIla inhibitory activity are
well known in the art. Thus, for example, IIb/IIIa activity can
be demonstrated by assessing the ability of compounds to inhibit
the binding of the IIb/IIIa receptof to, for example, a known
IIb/IIIa ligand, like fibrinogen or fibronectin, or,
alternatively, to a known antagonist. (W093/00095, spec1f1cally

incorporated herein by reference.) Additionally, the
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Teaching VI: in yet another enbodi nent, the VLA-4
specificity determ nant can be replaced and the bond
of connection also nodified as discussed in Teaching
|V above. For exanple, the o- nethyl phenyl urei dophenyl
acetyl noiety of Teaching V can be replaced wth the
VLA-4 specificity determ nant Q-hydroxy-
phenylethynylphenylacetyl as s¥6wi bel ow. This

alternative V| specificity determinant is
Gt QEFB%EBl%fP%Ct WHEE G, toni I9aR3E | 3R ks asseRped ey one skilled

Ci%”EHHnQr@Oﬁ'?'%%ﬁ%t\é‘léﬂab%@é?&é%ﬁ’ af%%ta vity. In the
second step, the am de connectlon can be
r epl a¥edy v H:he @xickinpl gp AFBAIHe inhikdgerascontain a

i [ n a f functignali can
SERCEEECLpY e g R ERORO R g3 BB e
eodBeg] | amcrthefmpgepoaeérmf)fthé himveinftebnl, i Bkﬁ%rve as a
coyld be located ,in Elace of either of the -

PRERFi §ht XA SHHAFFRS FRTt EIRVEIFEPR: Rp SRAE( 5;1:@%@ tinhgbitor
6OR 1A Ss _GONMAIESON TROSRSSL €55 M aehhmtxg% o

activity. Thus, Teachings V and VI enable one
phenjrdantdine m::dtelﬁ}'pr euaceabsylmddaamg:e fuvbt\.a.dnality is

e¢Lilghty, detenm nant,
f% %nc | %%%I%/?y aPPaPRS ran oﬁgenﬁ%%hﬁtet ﬂ?ﬁ%ﬁr |38 explained in
Ifatraher N@etsl e Helewr . ViTAud, | abedrd ity toaehkVibdchingd herein,
nposi ti ons of the Inventlon This invention provides

5’nsrsaa CPRNEF o fViF Vel L¥ oARBUFRIPOUNG bRVARE ERpALIle artivity
kBhabUEANY Mifirireedibgt eappséin@%Iﬁ@/axﬁa' éktuaﬂl'c%y

the binding of ligandS to that Teceptor ese
cdetpouboRnty e represented by formula (1): A-B (I)

i eqrih TR Eeashuhd, 45T AR oiF eBul fedla she axe

tpemake Catdlaﬁ@cﬁmnanlnlvibbﬂibﬂoﬁfsl%@t ab"MRagtarting material
significant _Ilb/llla activit 10 and conprises an
PRY e §PTROWRA MG hﬁFeFEPéBF%jaHffg*%ﬂt@gV ActkvHnf ol Fhus,

baamuach | id lded dHiRPbEPbw, ME SREGA g;' C@Heyché ecal ppructure

present invention enconpasses conpounds of For mi
aﬁdanphblb%i%iﬁ|QQMPbyndccepdaqudxhnwthatSVEBCtﬁmHenﬂza

S K &S It t.er.m nan{_sel ect ed
g@ﬁ%ﬂ;ﬁ% lg‘;;gr\glun \é'g‘n& g | ng rgla}&%wi&lyl phé?? g %s have
enttessfh)ly Wigiliedt €Hivi t®aching to numerous compounds, and
determined that the compounds identified in this manner do in

fact have VLA-4 inhibitory activity.



N-al kyl - or N-arylam do; aroyl; heterocycloyl; alkyl-
or arylsulfonyl; aral kyl carbonyl optionally
substituted with aryl; heterocycl oal kyl carbonyl ;
al koxycar bonyl ; aral kyl oxycar bonyl ; 20
cycl oal kyl carbonyl optionally fused with aryl;
het er ocycl oal koxycar bonyl ; al kyl am nocar bonyl ;
aryl ami no carbonyl and aral kyl am nocar bonyl
optional |y substituted wtt#f i s(al kyl sul fonyl)am no,
alkpxycarbonylanino or al kenyl; al kyl sul fonyl;

ul fonyl; arylsul fonyl; cycloal kyl sul fonyl 25

Optirpr&'ﬂrlt)h;xu agci nf t@ry{:he llt'%'oxyc :‘%8% # gsnytkae chemical

het er ocy onyl ; "ara
Stﬁﬁiﬁqffyeg %OFSWP°“nd3 aVé?%l 4éﬂléx9§albbmwl :such as, for
exdrgiler.othel fohloudaighonyl ; heterocycl yl al koxycar bonyl ;
nono- or di-alkylaninocarbonyl optionally substi t ut ed
with aryl; (alkyl)(aral kyl)am nocarbonyl; nono- or
di - aral kyl am nocar bonyl ; nono- or
di -aryl am nocarbonyl; 5 (aryl) (al kyl)
nono- or di- cycloalkylaﬁlnocarb yl;
het er ocycl yl am nocaxrbonMl;
het erocycl yl al kyl fimi Agcar Honyl™T N
(al kyl ) ( hethyNogy, H
(al kyl) (heteroclycly alkyl)an1nocarbonyl;
(aral kyl .) (het egdcycl yl ) am nocar bonyl ; 10
(aral kyl ) (heterocycl yl al kyl ) am nocar bonyl ; al kenoyl
optionally substituted wth aryl; alkenylsulfonyl
opt iASnSHEEGUSERR (Hhoveedin vwrdemityl convkynmHisopthormd v

studysiriet ihes aviddiuatvke wialdsy @M'sS%DQYinlﬁﬁlltgpflé%lv:xty, one

ML Sl el ]

Sp%gﬁﬁ16éF¥y¢%ﬁﬁqmiﬁ9Pt aryl aroyl, biarylsul fonyl;
al kmoyaukto/Tiza mhabk@ewmzféa;méhtml ﬁw@@p@eﬁiéﬂ}vl

e B L 500, Y SRRSO ssne, o cxner basic

f“%CLPBQPPHY-Déd Shwepl s6PE cexampley c inathke yib/aahat ithitddor above
(U &r,oayil3, @@lﬁéhkﬁéﬂétzﬁwtrb?@}@zqcé)u' fey %ygpe lflClty
deé% gRAXY qg%$g3¥l ogtlonall ?ﬁﬂsubstltute % bi
enoxys onyl Haél gt Pt WPtﬁ°%H%Ht this
°°“m><‘§=ﬁo 9 cargemdl i %lpbm Fosmbyndt uhed phietplamidine is
‘rea}w&gﬂoimlaf mml-w@ﬁe@fﬁld:xySEEEé?ﬁmfﬁ %t Q Bdnded.
al ken y nocar bonyl op

) subst|¥'t ute t%?ég Lfa&ﬁiecﬁ n for le, the phenyl
ring Renbhe aRthlemf-éhw req:uqtarnam 9hs uﬂxmet ebepownd lran be taken
to aueyllzhe_zﬁnmylmpm ﬁmgstdft ﬁlt a@Ff a. In the second

y S sul fo

Steg’rcn ngg]a chﬁly tf\"%g{: ? aflal(f al"ﬁaﬁ%lﬁ}?‘yedcfﬁ’ﬁlaﬁﬂﬁlre“‘amder of the
urea gs; FPB?QQP‘S&I kaRothis exabwAey| thelixirid ofedonnection between
thealspebdfil ény|determinant and the integrin scaffold is the amide
bond next to the inner phenyl ring of the urea. The steps of this

teaching are not limited to amidine-bearing phenyl rings. They can

1 nocar bonyl ;
OH

OMe

(5Me




het erocycl yl al kanoyl ; heterocycl yl am nosul fonyl ;
car boxyal kyl - substituted aral koyl ;
car boxyal kyl -substituted aral kyl sul fonyl; - 39
oxocar bocycl yl -fused aroyl; oxocarbocyclyl-fused
aryl sul fonyl; heterocyclyl al kanoyl; N ,N -al kyl,
aryl hydr azi nocarbonyl ; aryl oxy-substituted al kanoyl
and heterocyclyl al kyl sul fonyl; al kenyl, al kynyl,
cycl oal kyl, aryl-fused ¢yz}oal kyl, 5 cycl oal kenyl ,
aryl, aryl-substituted al kyl ("aral kyl"), aryl-
substituted al kenyl or al kynyl, cycl oal kyl -substituted
al kyl, cycl oal kenyl -substituted cycl oal kyl, biaryl,
alkoxy, alkenoxy,, al kynoxy, aryl-substituted al koxy

be (appLighip §, 1 HfFgHisey pannent el f@lrkenemgle.»r azpﬁnezyne and

pipékidiand rdngal keminymanodoie afdadtiloadl ey, 1
aryl -substituted al kyl am no, aryl - substltuted
al kenyl am no or al kynyl am no, aryl oxy, aryl am no,
N-al kyl urea-substituted al kyl, N-aryluréda-substituted
al kyl , al kyl carbonyl am no-substituted alk
am nocar bonyl - substit ut ed kyl, hé& erofyclQH,
het er ocyclyl - substituted a I
het er ocyf subgtit am c
substi t ukgd=aL a I o'arbqpyclyl flused and
het er ocycl Yyl al yI.ﬁB preferably conprises a“scdPMs d
sel ected fMem the "~'group consisting of formula Ila
[1b, or Ilc, -40 Ila llc CRIRZ)mW N Ub wherein A is
sel ect ed fron1the group consisting of NR, 0. S,
( CRF® )compaynd NefqaCRA R nf iy ta2Rhihg 97 4 nesebenpechd

haxfrism_:lmxxm;clgmummw s&tﬂelo . gtr'\llglgg«tallsan @oﬁ@&&z)of the
intSd hReasrp 8 01 3 nablella Frifitng rda el mecigiciey

detgrmdnang, ang. § ureai.s TRis gronPoundOdods not=Ba®e sigrmificant

It /EraVinhibet &6t @@ chi9pyt he group consisting of CO2H,
S3H, P04H2, tetrazole, and H

Teaching II:

Not all IIb/IIla inhibitors have a phenylamidine moiety.
Thus, to convert a IIb/IIIa compound without a phenylamidine moiety
to a VLA-4 inhibitor, the basic functionality can be used as point
of reference. For example, in the IIb/IIIa inhibitor below (WO
82/19595, claimed herein by reference), the artisan would use the
basic functionality, i.e. the piperidine nitrogen, of the
specificity determinant as a point of reference to create,
theoretically, a “phantom” Phenylamidine.

| N
a
HN. J4

0O e

)

s

l'llg



Zis CO or (CRR2),,; Uis selected fromthe group
consisting of COR12, (CRR2)" R12, and SO2R1 |I; R and
R2 are independently selected fromthe group

consi sting of H, alkyl, alkenyl, alkynyl, cycloalkyl,
cycl oal kenyl, aryl, aral kyl, heterocycle; alkyl
optionally substituted -41 with cycloal kyl,
cycl oal kenyl, heterocycte2sat kenyl, al kynyl, al koxyl,
hydr oxyl, hal ogen, aral koxy, thioal koxy, carboxy,

al koxycar bonyl, and carboxanude; R3 is R, or am no
acid side chains; . RS and R6 are independently
selected fromthe group consisting of H OR, hal ogen
alkyl, SRI, NZR12, and NR R2; R' is selected fromthe

gr oups Ci:)s‘IS:icﬁiei w atamddey |« p}ﬁlnlﬁ'@ﬁy | mf‘ég)ﬁéﬂr?eten the 3-position
al ar a eter OC Cl e,
of E?‘Ey‘ig% ﬁd&r’]‘& é‘lk’)su ReHor afpba %?/c%m fam nifrogen. The
Phéyté%altp&fﬂﬂ arﬁe{s bewe yashedalirehipe , s tatuctmyk, baldwxy|The

oribydaoion ,othahegghoups adrk @xie thh@éﬂ\'k%’g gar BPé(ﬁ’erably para.
al koxycarbonyl, and carboxam de; and R 2 is sel ected

fromthe group consisting of H, alkyl. cycloal kenyl,

aryl, aral kyl, heterocy aIka opilonally
substituted with cycloal kyl, ihet rocﬁi?e, al koxyl ,

hydr oxyl, hal ngy’\Lhms Joxy-CQarboxy .,

al koxycar bon ca boxanid and aﬁglkoxy In an
alternate pr ﬂbodi@ent, B conprises a
structure of fornula ma, Illborr lc- 42 0500
D3 R1311 RINERR ON(CRR2), v/ ~101 RL Illa

(CRR2),WY Illc (CRIR2)" I/ n = 0-5;

The second step in creating this “phantom” phenylamidine is to
remove the unnecessary bonds and atoms to generate a structure
having a “phantom” para-substituted phenylamidine, as shown below.

e

NN N~~-COzH
H,N ‘ o H

)

Third, since the “phantom” specificity determinant is
comprised of a phenylamidine moiety, the structure of a compound
having VLA-4 activity can be,drawn follbwing the steps of Teaching
I. 1In this example, the bond of connection between the specificity
determinant and the integrin scaffold is that connecting the inner
phenyl ring of the urea to the lactam nitrogen.



m=1-4;, g=1o0r 2;, 10r =0or I; Yis H or 0; W
is selected fromthe group consisting of CO2H, SQO3H,
PO4H21 tetrazole,and H, Zis COor (CRIR),,; 15 Rl
and R2 are independently selected fromthe group
consisting of H, alkyl; alkenyl; alkynyl; cycloal kyl;

cycl oal kenyl ; aryl; aralkyl; heterocycle; and al kyl
optionally substituted w-kg cycl oal kyl .,
cycl oal kenyl , , heterocycl e, al kenyl, al kynyl, al koxyl,

hydr oxyl, hal ogen, aral koxy, thioal koxy, carboxy, 20
al koxycarbonyl, or carboxam de; R is selected from
the group consisting of H aryl; substituted aryl;
aral kyl ; al kyl; al kenyl; al ptl@nalmyesubstltuted

with - 43 heterocycle, thi Ikaxy, aruoxy,
P apkoxy CRrRct ed
m colfjsi stlli ng |of , 1, NH2, OR2
2°N gecteld fromthe group

consisting §f. Hi alWyl; cycloal kenyl; aryl; aralkyl;
het erocycl e; "and al kyl optionally substituted wth
cycl oal kyl, heterocycl e, al koxyl, hydroxyl, hal ogen,
ar al koxy, thioal koxy, carboxy, al koxycarbonyl,
carboxam de, or aral koxy; 10 R13 is H or -CH2 (CH2)
CH2 - ; R and R may be taken together to form -

t ‘R2 and R10 may be taken together to form -

W
FE‘Z) oth?z[-( %od&méﬁ?ﬁg (i‘.tq%d o]fr.‘g.g mLh %}g/ 9#&5 f%ﬂgé%l erg\’a; fhave a

speg;tﬂﬂ%}f ai%ﬁrm é!ﬂ%r%gp@llémg 165 ganuldizkgllgr@ppl onzaé |30
Teashbsd i Tt athewbhbi€ yEireak kih i 6y %Iaﬁai:g%‘é’éd as a ?o:.nt of
refgg{eﬁw%} Fopdel EING el B Lrr ol LB rod S QY-

ogen, aral KoXY, h|oa OXY,
inhj kﬁ%ycarbonyl or carboxam de. In yet anot her
mtenmteprﬂermm enbodi ment, Bis a structure of
formula I'vVa, Vb, or 1Vc A4(CR R2). VLBA R5

H @) >\~)302
/ﬂ\”/*\V/A\E,N N‘4Z

In the structure above (WO 93/08174, claimed herein by
reference), the “phantom* phenylamidine is constructed from the
internal guanidine nitrogen and the carbon alpha to the amide
carbonyl. This construction is chosen such that the groups on the
*phantom” ring are in the preferred para orientation. The
*phantom” bonds are drawn dashed in the structure belovlz.



20 IVa - 44 R6 A4(CRIR (CHCH MW R R6 (CHCH),
(CRR)n W _ Il R4 RS 1Vb R5 IVc wherein A4 is
selected fromthe group consisting of (CRLR2)n, 0, S,
5 NRSO2NR CONRCH2NR11, NRSO2, CH201 CH2NCOR11, and
CH2CONRL; n = 0-5; m= 1-4; Wis selected fromthe
group consisting of CO2H, SC3H, P04H21 tetrazole, and
H 10 Zis CO or (CRIR2)Rg Rl and R2 are

i ndependently selected fromthe group consisting of

H, al kyl, al kenyl, alkynyl, cycloal kyl, cycl oal kenyl,
aryl, aralkyl, heterocycle; alkyl optionally
substituted wt Hcycloalkyl, cycl oal kenyl ,

het erocycl e, al Kenyl~_al kynyl, 15 al Kdsyl , roxyl,
hal ogen, ar fﬂzi?bxy,NJt hi dal quxy, ca oxy coM
al koxycar bonyl, ant_c OXRI ds; :
the group consisting of T, OF

NZR1, NSO2R11, and CO2Rlp R5 g
selected fromthe group consi st ngNo
hal ogen, al kyl, and NR1R2; and R11Hi s Qelected from
the group consisting of aIkyI aIkenyI al kynyl ,

&soalegéﬂle&ﬁ‘ijegﬁgggw 4 utf S d o fl?\[x J%?,%‘i‘fg’& Y is removed

andcf@PééF%%Irrg?’inta thgsremaipdesr oéythe, u@«mptyai KZheylbond of
coralelcaiyh, imydriex gkamplbd dgemthe amide bond. In some embodiments
it may be desirable to add functionality at or adjacent to the be~d
of connection. Thus, in this example, an optional methylene is
inserted between the urea inner phenyl ring and the amide carbonyl.
Thus, the compound having the structure below possesses VLA-4
inhibitory activity without having significant IIb/IIIa activity.

UYCQ

R1R2, al kyl ,

002H

Teaching IV:

In a further embodiment, certain original IIb/IIIa compounds
possess a 4,4’-bispiperidy]l moiety as a specificity determinant as
shown in the structure below (WO 94/14776, herein claimed by
reference).



ar al koxy, thioal koxy, carboxy, al koxycarbonyl, and
carboxam de. In an alternate preferred enbodi nent, B
conprises a structure of fornmula Va, or Vb.. R8 0
(CRIRR)MV1 NNA5 | 0RO Va Vb PAG(CRR2YmV | RO
A6 is selected fromthe group consisting of NRL, O, S;
CRI(NR R2) , and (CRR2) r; A5 is selected from the
group consisting of SO2R11, COR7, 10 and (CRR2) ,R;
n=0-5 mil-4, r =0%f 1; Wis selected fromthe
group consisting of CO2H, SO3H, P04H21 15 tetrazol e,
and H Pis COor SO2; Rl and R2 are independently
selected fromthe group consisting of H, alkyl;

al kenyl ; al kynyl; cycl oal kyl ;' cycl oal kenyl ; aryl;

aral kyl ; heterocycle; and al kyl optionally substituted
with 20 cycl oal kyl, cycl oal kenyl, heterocycl e,

al kenyl , al kynyl, al koxyl, hydroxyl, hal ogen,

ar al koxy, thioal koxy, carboxy, al koxycarbonyl, or
carboxam de R8 - 46 R7 is selected fromthe group
consisting of H, aryl; bst i ﬂ%yl ar al kyl ;

al kyl ; al kenyl; al kyl opdi st tuted with

het er ocycl e, thi oal koxy,” C carbonyl

al koxy, or hal ogen; en |$¢ then RO is R7, or
R and R9 are taken \ogether to ftbrm Hnenber ring
optionally substitu M th hydroxyl, - -N R R2,

-SR, SO2R11, -

N
H

This example is similar to Teaching II; & “phantom” ring is

formed between the 3 and 3' carbons of the bispiperidyl system as

follows:

As in previous teachings, the unneeded atoms are removed such
that the resultant “phantom” ring is para-substituted.



R' is selected fromthe group consisting of alkyl;
al kenyl ; al kynyl; cycl oal kyl; cycl oal kenyl; aryl;
aral kyl ; heterocycle; 10 and al kyl optionally
substituted with cycloal kyl, cycl oal kenyl ,

het erocycl e, al kenyl, al kynyl, al koxyl, hydroxyl,
hal ogen, aral koxy, thioal koxy, carboxy,

al koxycarbonyl, or carhgxanm de The chem cal groups
defined as "A" in fornmula | are exanples of the
af orenmentioned "specificity determnant".. The 15
chem cal groups defined as "B" in fornmula | are
exanpl es of the aforenentioned "integrin scaffold".

Wil e specific exanples of "integrin scaffolds” from
known Il1b/111a inhibitQrs GelMeat ed, cheni cal
structural derivatives ese || Ola inhibitors
woul d be known to on®Nf Sk [ he art to possess

20 simlar IIb/1lla inkybitory tiv-GOHt is al so
envisioned that "integrin-scaffolds" from such
I1b/111a derivative from any conpound that can be
shown to have 11Db/I activity, could be
incorporated into VEA-4 inhibitors of the present

i nvention. A "mghd ceutically acceptable derivative"
denotes any 25 phaN#bceutically acceptable salt,

ram§§.}utxe o{\ln%l{qgaef% %HOVQH.I Qf?d tCHe %%e%hconst%%ated as in

conpoun I's Tnventi
Teaceﬂes £ ncl Trlddidh gxarpks cbepband %.cmnegpeﬁn is the amide
bondadniini sématénddineArPait ealy, be SdsRabhle b fyOFydicRg

funckGLREFLLY & the Bonh 04 ' %sgex); 8, COMOUNd; OF U Sace, the

o2 dry
hlghlﬁsbﬁsés%%géﬂkﬁéé Qﬁ“ﬂide P—dueseztareda Ebeapomrpuptl (s)

resulltingi Prenttios ebavecdin PoEsbys (e 3Bhhibi Yot activity

h t t es adhesi op and cel

towa'gghgg%‘on-‘%&y&g‘ ?éﬁfﬂpﬁgﬁol géllggishal %Igangf‘ i preferred

enbodi nent, Ais selected from the group consisting

of al kyl, aliphatic acpy ionally substituted with

N-al kyl - or N-aryl am do, @rqQyl, Niecl oyl , al kyl -

and aryl sul fonyl, aral IH\T opt i Iy

substituted 10 with arlyyn het cIo Ikylcarbony

al koxycarbonyl, aral kil oy arbony

cycloalkylcarbonyl optionglly fuse&iMAth a}yl,

het er ocycl oal koxycar bo al kyl am nocar bonyl ,

aryl am nocar bonyl and @ yl am nocar bonyl optionally

substituted\Mtr1st- parkyl sul fonyl ) am no,

al koxycar bon @}-NS or al kenyl. More preferably, A
i s sel ected |me br oup

Me

The steps of Teaching IV may be applied to structures having
similar IIb/IIa specificity determinants exemplified by, but not
limited to, 4-piperazinylphenyl, 4-pyridyl-piperazinyl, 4-



consi sting of aliphatic acyl, aroyl, aralkyl carbonyl,
het er ocycl oyl , al koxycar bonyl, aral kyl oxycarbonyl and
het er ocycl oal kyl carbonyl. In other enbodi ments, Ais
preferably 20 selected fromthe group consisting of
(N-Ar' -urea)-para- substituted aral kyl carbonyl ,
(N-Ar' -urea)-para-subs tituted aralkyl and
(N-Ar' -urea)-para-subst-iBated aryl. Mst preferably,
Ais selected fromthe group consisting of (NAr'-
urea) - para-substituted phenyl net hyl car bonyl,
(N-Ar' -urea)-para 25 substituted phenyl nethyl and
(N-Ar' -urea)-para-substituted phenyl. Exanples of
specific preferred conpounds of this invention are
provided in Table-2. - 48 Exanples of nore preferred
conpounds i ncl ude conpound described in Table 1. The
nost preferred conpounds are those described in Table
3. 5 Furthernore, the preferred conpounds have an | C50
PipgrighBYtPIPETAR Y 1abhoPiRer idinyd Divenzlr ethd By a VLA- 4
vzd@ﬂpdpég;@ﬁ@ﬁy More preferred |nh|b|tors have an | CSO
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cel TR ELE L0 RTINS e b HL I e ducea above.
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Spe t r e as a
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acti
1mmed1ate1y adjacent to the bond of connectlon between the VLA-4

specificity determinants and the integrin scaffolds. Such
connecting functionality includes, but is not limited to C,-C,
alkyl, C,-C, alkenyl, C,-C, alkynyl, amide, ester, ether, and
thioether. However, to one skilled in the art such changes would
be deemed obvious and any alterations would be made on the basis of
the compound characteristics desiréd. Furthermore, although
Teachings I-IV all provide for the introduction of a o-

methylphenylureidophenyl moiety to comprise the VLA-4 specificity
determinant, it will be understood that any VLA-4 specificity
determinant can be interchanged with any other as set forth in
detail elsewhere in this application. Thus, the teaching above



creating a novel conmpound having IIb/1l1la inhibitory
activity. This concept is denonstrated by conpound A,
whose structure is shown below. - 49 Conpound A
Conpound A, a conpound having VLA-4 inhibitory
activity, conprises a specificity determ nant which
does not inpart significant Ilb/llla activity, and an
integrin scaffold as illustrated. No exanples of this
integrin scaffold are report¥d 5 in I1b/1lla
literature. Replacing the VLA-4 specificity
determnant wwth a Ilb/lIlla specificity determ nant
such as bis- piperidinyl, results in a conpound such
s Conpoupd. B, which is ial-c w~~ Conpound B a potent
enal?aeﬁ/ PPFaSEh}lE‘Eﬁ ti5r tPPhASE FR eRRVERteMérrral byrissyl weApound
possEssiognd3br Eplasmitied tbyy 46t RBtly andaPRrLR-armmlseor.
claimed as novel. Ilb/llla inhibitors derived by

onbi ni ng a novel VLA4 scaffolds with known I1b/Illa
Iﬁééh%§§4ﬁ‘city determinants,.. - 50 R15 0 (CRR2),,,W A
rrirN e thiel. effodingh ,PBng MLRAB({HRARE W dedflifniRant, once
ider\’@&{‘%d’a‘ L8n A0y Jr';be/rl hla_?‘ ‘sagec:lfl Ci ty % term nant suc
A TS e SR xeTpt T T HeE Kt & ADYASTPET SEPCR (it RORPW
compyndyPegpeesing Siling dhhilRitoxy axtivang (ERHRAYined. AsFor

exarnsl &5 €lt@et e6mbHeiA tHl o @4Pa COMEI £1iinRe K9t 0 S0 Hlin HORs -
des@eslQp(OR RR)NR7 n = 0-5; 'm = 1-4;

CO,H
H O ~Uo
Q. oyers
{;{ {_4, © N’z
Me Me o

The bond of connection is the amide bond. Thus, the VLa-4
specificity determinant is the o-methylphenylureido-phenylacetyl
moiety. This can be replaced in its entirety with a different VLA-
4 specificity determinant such as, for example, the
indolylcarbonylaminophenylacetyl moiety as depicted below. This
compound possesses VLA-4 inhibitory activity.

. H S
(%im )
o)
N~ N -
Me

CO,H
r~
0



rr =0, 1; Wis selected fromthe group consisting of

CO2H, SOB3H, PO4H21 15 tetrazole, and H, P is selected

fromthe group consisting of CO SO2; Rl.and R2 are

i ndependently selected fromthe group consisting of

H, al kyl; al kenyl; al kynyl; cycloal kyl; cycl oal kenyl ;

aryl; aral kyl; heteroagcle; and al kyl optionally

substituted with 20 cycl oal kyl, cycl oal kenyl

het erocycl e, al kenyl, al kynyl, al koxyl, hydroxyl,

hal ogen, aral koxy, thioal koxy, carboxy, or
Igﬁggiﬁggmparbonyl carboxam de; R is selected fron1the
group consisting of H aryl; substituted ary
aral Q? %‘PE@W?“"— 'arfd’eaIVHr"loﬁ??%‘rfdicl’-ff}’ determinant
can bab:seplawt@ci anﬁSthnathorkﬁetceﬁr aynkeeridhi d%dd(ﬁ%;hfi:@:l axy,
discBkKeYYif alre.ké@?:)ih ﬂ’k%ve : OrFoqaL?grﬁ%]ﬁ_ oR1L5 and

are i nde e ent | 0 S selected
methy T QhoR ke h o eaﬁé%ﬂ Yo TSt ek : Teaghioy V: ot yeplaced
withcybéoaliaA sp3¢dE®aikgrq@cenmmmhntabamydﬂqu—heterocycle

phengmgprmwgeakw §ybs%wr1 %gg WW t h{ eyl ?%‘Llﬁ %(

en heterocyc
SPeCﬁgan&XA %ﬂ‘&@éﬂt F SE@hP ae%saﬁ l@aﬁbbs(yapphcatlm
Thlsahk@xgmardnmw bossesses bmmm dehibibbsy RRVLEL Sy ON
denonstrates that new IIb/Illa inhibitors may now be
desi gned based on integrin scaffolds 10 di scovered

from VLA-4 inhibitors. Thus, VLA-4 ignhibitop&Ogf the
invention are a nEMISOUYCE of} i ntegri\n scarfol ds
useful for creatipk ' bitors. For
ease of dtﬁqu55|on o)liC—ntS lified the

B eps gtions and of treatnent

phar maceutj cal ‘
S ey refer to the VLA 4 inDibitors of

her ei n
the inv However, applicants N€i ned i nvention
is inten to enconpass the sane preparations and

met hods of treatnent disclosed herein conprising
novel lIb/llla inhibitors instead of, or in addition
t @n the s¢tcombdteépA- dhendmhind toad 62 dbrnectifn can be

replaced with, for example, an ether linkage as depicted.

o CO,H
S~

Since such an exchange of functionality can be made at or
immediately adjacent to the bond of connection, the oxygen atom of
the ether linkage could be located in place of either of the
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highlighted carbons instead. The compound(s) resulting from this
conversion possess(es) VLA-4 inhibitory activity. Thus, Teachings
V and VI enable one skilled in the art to both predictably exchange
VLA-4 specificity determinants as well as modify functionality at

the bond of connection while retaining selective VLA-4 inhibitory
activity.
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Compositions of the Invention

This invention provides a broad class of novel compounds
which are capable of inhibiting VLA-4-mediated cell adhesion by
inhibiting the binding of ligands to that receptor. These

compounds are represented by formula (I):

A-B (I) i
wherein A is a specificity determinant and B is an integrin
scaffold. Specifically, A comprises a VLA-4 specificity
determinant which does not impart significant IIb/IIIa activity,
and B comprises an integrin scaffold, preferably the integrin
scaffold from a IIb/IIIa inhibitor. More specifically, the
present invention encompasses compounds of Formula (I) and
pharmaceutically acceptable derivatives thereof,
wherein:

A is a specificity determinant selected from the group
consisting of alkyl; aliphatic acyl optionally substituted with
N-alkyl- or N-arylamido; aroyl; heterocycloyl; alkyl- or
arylsulfonyl; aralkylcarbonyl optionally substituted with aryl;
heterocycloalkylcarbonyl; alkoxycarbonyl; aralkyloxycarbonyl;
cycloalkylcarbonyl optionally fused with aryl}
heterocycloalkoxycarbonyl; alkylaminocarbonyl; arylamino
carbonyl and aralkylaminocarbonyl optionally substituted with
bis(alkylsulfonyl)amino, alkoxycarbonylamino or alkenyl;
alkylsulfonyl; araikylsulfonyl; arylsulfonyl; cycloalkylsulfonyl
optionally fused with aryl; heterocyclylsulfonyl;
heterocyclylalkylsulfonyl; aralkoxycarbonyl; aryloxycarbonyl;
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cycloalkyloxycarbonyl; heterocyclyloxycarbonyl;
heterocyclylalkoxycarbonyl; mono- or di-alkylaminocarbonyl
optionally substituted with aryl; (alkyl) (aralkyl)aminocarbonyl;
mono- or di-aralkylaminocarbonyl; mono- or di-arylaminocarbonyl;
(aryl) (alkyl)aminocarbonyl; mono- or di-cycloalkylaminocarbonyl;
heterocyclylaminocarbonyl; heterocyclylalkylaminocarbonyl;
(alkyl) (heterocyclyl)aminocarbonyl; '

(alkyl) (heterocyclylalkyl) aminocarbonyl ;
(aralkyl)(heterocyclyl)aminocarbonyl;
(aralkyl)(heterocyclylalkyl)aminocarbonyl; alkenoyl optionally
substituted with aryl; alkenylsulfonyl optionally substituted
with aryl; alkynoyl optionally substituted with aryl;
alkynylsulfonyl optionally substituted with aryl;
cycloalkenylcarbonyl; cycloalkenylsulfonyl; cycloalkylalkanoyl;
cycloalkylsulfonyl; arylaroyl, biarylsulfonyl; alkoxysulfonyl;
aralkoxysulfonyl; alkylaminosulfonyl; aryloxysulfonyl; .
arylaminosulfonyl; N-arylurea-substituted alkanoyl; N-arylurea-
substituted alkylsulfonyl; cycloalkenyl-substituted carbonyl;
cycloalkenyl-substituted sulfonyl; alkenoxycarbonyl optionally
substituted with aryl; alkenoxysulfonyl optionally substituted
with aryl; alkynoxycarbonyl optionally substituted with aryl;
alkynoxysulfonyl optionally substituted with aryl; alkenyl- or
alkynyl-aminocarbonyl optionally substitutéd with aryl; alkenyl-
or alkynyl-aminosulfonyl optionally substituted with aryl;
acylamino-substituted alkanoyl; gcylamino-substituted
alkylsulfonyl; aminocarbonyl-substituted alkanoyl; carbamoyl-
substituted alkanoyl; carbamoyl-substituted alkylsulfonyl;
heterocyclylalkanoyl; heterocyclylaminosulfonyl; carboxyalkyl-
substituted aralkoyl; carboxyalkyl-substituted aralkylsulfonyl;
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oxocarbocyclyl-fused aroyl; oxocarbocyclyl-fused arylsulfonyl;
heterocyclylalkanoyl; N',N'-alkyl, arylhydrazinocarbonyl;
aryloxy-substituted alkanoyl and heterocyclylalkylsulfonyl;
alkenyl, alkynyl, cycloalkyl, aryl-fused cycloalkyl,
cycloalkenyl, aryl, aryl-substituted alkyl ("aralkyl"), aryl-
substituted alkenyl or alkynyl, cycloalkyl-substituted alkyl,
cycloalkenyl-substituted cycloalkyl, biaryl, alkoxy, alkenoxy,
alkynoxy, aryl-substituted alkoxy ("aralkoxy"), aryl-substituted
alkenoxy or alkynoxy, alkylamino, alkenylamino or alkynylamino,
aryl-substituted alkylamino, aryl-substituted alkenylamino or
alkynylamino, aryloxy, arylamino, N-alkylurea-substituted alkyl,
N-arylurea-substituted alkyl, alkylcarbonylamino-substituted
alkyl, aminocarbonyl-substituted alkyl, heterocyclyl,
heterocyclyl-substituted alkyl, heterocyclyl-substituted amino,
carboxyalkyl substituted aralkyl, oxocarbocyclyl-fused aryl and
heterocyclylalkyl. '
B preferably comprises a scaffold selected from the

group consisting of formula IIa, IIb, or IIc,
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K 1R2 (CRIRZ)mW
(CR'R2)mW . Y
7 R N
N N
O E > @S
R3 /
k/ / X R5/ T
X U RO
Ila b

s (CR'R%),W
A
N
'§—’k_ )
/ / Al
H5
Rr?
 A(]
wherein

Al is selected from the group consisting of NR', 0, §, (CR'R?),, and
NI(CR'RH)m(C=1)AR'];
A is selected from the group consisting of O, NR?, S, and (CR'R’);
A? is selected from the group consisting NR', 0, 8, and (CR'R¥);,
X is selected from the group consisting of Hy, O, and §;
Y is Ha, or O;
r=0,1;
. n=0-5;
m = 1-4; X
W is sclected from the group consisting of COzH, SO3H, PO4H,, tetrazole, and H;
Zis CO, or (CR'RY)y,
U'is selected from the group consisting of COR'?, (CR'R}),R'?, and SOR',;
R' and R? are independently selected from the group consisting of H, alkyl, alkenyl,
alkynyl, cycloalkyl, cycloalkenyl, aryl, aralkyl, heterocyele; alky! optionally substituted
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with cycloalkyl, cycloalkenyl, heterocycle, alkenyl, alkynyl, alkoxyl, hydroxyl, halogen,
aralkoxy, thioalkoxy, carboxy, alkoxycarbonyl, and carboxamide;

RYisR!, or amino acid side chains;

R%and R®are independently selected from the group consisting of H, OR', halogen, alkyl,
SR',NZR'"?, and NR'RY;

R'! is selected from the group consisting of alkyl, alkenyl, alkynyl, cycloalkyl,
cycloalkenyl, aryl, aralkyl, heterocycle; alkyl optionally substituted with cycloalky!,
cycloalkenyl, heterocycle, alkenyl, alkynyl, alkoxyl, hydroxyl, halogen, aralkoxy.
thioalkoxy, carboxy, alkoxycarbonyl, and carboxamide; and

R" s selected from the group consisting of H, alkyl. cycloalkenyl, aryl, aralkyl,
heterocycle; alkyl optionally substituted with cycloalkyl, heterocyele, alkoxyl, hydroxyl,
halogen, aralkoxy, thioalkoxy, carboxy, alkoxycarbonyl, carboxamide, and aralkoxy.

In an alternate preferred embodiment, B comprises a structure of formula
ITTa, b or Olc
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~ ,//JL\\ ///L\\
r‘fn)\ (CR'R2),
1 R10
IlXa
e o R? /—"( X o R’
:H.L /k ~N )\ 1m2
= T (CRIRYW -~ T (CR'R)W
R‘: R13 R1 ¥ R1
IIIb IIlc
n = 0-5;
ms= 1-4;
g =1o0r 2;
r =0 or 1;
Y is K, or O;
W is selected from the group consisting of CO,H, SO,H, POH,,

tetrazole,and H;
Z is CO or (CRR%),;

R! and R? are independently selected from the group consisting of

H; alkyl; alkenyl; alkynyl; cycloalkyl; cycloalkenyl; aryl;
aralkyl; heterocycle; and alkyl optionally substituted with
cycloalkyl, cycloalkenyl,'heterocycle, alkenyl, alkynyl,
alkoxyl, hydroxyl, halogen, aralkoxy, thiocalkoxy, carboxy,

alkoxycarbonyl, or carboxamide;

R’ is selected from the group consisting of H; aryl; substituted

aryl; aralkyl; alkyl; alkenyl; alkyl optionally substituted with
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heterocycle, thiocalkoxy, carboxy, alkoxycarbonyl, alkoxy, or
halogen;

R}
OR?,and NHZR?;

is selected from the group consisting of R, NHSO,R'!, NH,,

R12

is selected from the group consisting of H; alkyl;
cycloalkenyl; aryl; aralkyl; heterocycle; and alkyl optionally
substituted with cycloalkyl, heterocycle, alkoxyl, hydroxyl,
halogen, aralkoxy, thioalkoxy, carboxy, alkoxycarbonyl,
carboxamide, or aralkoxy;

RIJ

is H or -CH,(CH,).CH,-;
R® and R’ may be taken together to form - (CH,;)q-:
R® and R*® may be taken together to form - (CH,),-:

Rll

is selected from the group consisting of alkyl; alkenyl;
alkynyl; cycloalkyl; cycloalkenyl; aryl; aralkyl; heterocycle;
and alkyl optionally substituted with cycloalkyl, cycloalkenyl,
heterocycle, alkenyl, alkynyl, alkoxyl, hydroxyl, halogen,
aralkoxy, thioalkoxy, carboxy, alkoxycarbonyl, or carboxamide.

In yet another alternate preferred embodiment, B is a

structure of formula IVa, IVb, or IVc

RE

_ AYCR'RYnW
X
k/ "
RS

IvVa
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A4CR'R?),(CHCH),W 12
\/\/ \/\ - (CHCH),(CRR ) W

k//J\ k/ J,\

IVb o Ive

wherein

A' is selected from the group consisting of (CRﬁf)n, o, S,

NR®, SO,NR?, CONR®, CH,NR™, NR'SO,, CH,0, CH,NCOR', and CH,CONR};

n = 0-5;

ms= 1-4;

W is selected from the group consisting of CO,H, SO,H, PO.H,,
tetrazole, and H;

Z is CO, or (CR'R%),;

R' and R*? are independently selected from the group consisting of
H, alkyl, alkenyl, alkynyl, cycloalkyl, cycloalkenyl, aryl, |
aralkyl, heterocycle; alkyl optionally substituted with
cycloalkyl, cycloalkenyl, heterocycle, alkenyl, alkynyl,
alkoxyl, hydroxyl, halogen, aralkoxy, thiocalkoxy, carboxy,
alkoxycarbonyl, and carboxamide;

R' is selected from the group consisting of H, dRi, SR!, NR'R?,
alkyl, NzrR', NsSO,R*, and CO,R;

R® and R® are'independently selected from the group consisting of
H, OR’, halogen, alkyl, and NR'R’; and

R is selected from the group consisting of alkyl, alkenyl,
alkynyl, cycloalkyl, cycloalkenyl, aryl, aralkyl, heterocycle;
alkyl optionally substituted with cycloalkyl, cycloalkenyl,
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heterocycle, alkenyl, alkynyl, alkoxyl, hydroxyl, halogen,

aralkoxy, thioalkoxy, carboxy, alkoxycarbonyl, and carboxamide.

In an alternate preferred embodiment, B comprises a

structure of formula Va, or Vb.

RS
RS 0 (CRIR?) W
:HI //JL\\\//,L :FI
——PAB(CRIR2Y W
T N5 T PAS(CRIR?),

9

0 R® © R

Va Vb

A° is selected from the group consisting of NR?, O, s,
crR'(NR'R?) ,and (CR'R?),;

A® is selected from the group consisting of SO,R‘}, COR’,

and (CR'R?) ,R7;

n = 0-5;

m= 1-4;

r=00o0r 1;

W is selected from the group consisting of CO,H, SO;H, POH,,
tetrazole, and H;

P is CO or SO,;

R* and R? are independently selected from the group consisting of
H; alkyl; alkenyl; alkynyl; cycloalkyl;'cycloalkenyl; aryl;
aralkyl; heterocycle; and alkyl optionally substituted with
cycloalkyl, cycloalkenyl, heterocycle, alkenyl, alkynyl,
alkoxyl, hydroxyl, halogen, aralkoxy, thicalkoxy, carboxy,

alkoxycarbonyl, or carboxamide
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R’ is selected from the group consisting of H; aryl; substituted
aryl; aralkyl; alkyl; alkenyl; alkyl optionally substituted with
heterocycle, thioalkoxy, carboxy, alkoxy carbonyl, alkoxy, or
halogen;

When R! is H then R’ is R’, or R® and R’ are taken together to
form a 4-7 member ring optionally substituted with hydroxyl, -or?
, -N'R'R?, -8R}, SO,RY, -SOR'; '

R} is selected from the group consisting of alkyl; alkenyl;
alkynyl; cycloalkyl; cycloalkenyl; aryl; aralkyl; heterocycle;
and alkyl optionally substituted with cycloalkyl, cycloalkenyl,
heterocycle, alkenyl, alkynyl, alkoxyl, hydroxyl, halogen,
aralkoxy, thioalkoxy, carboxy, alkoxycarbonyl, or carboxamide

The chemical groups defined as "A" in formula I are
examples of the aforementioned "specificity determinant®. The
chemical groups defined as "B" in formula I are examples of the
aforementioned "integrin scaffold". While specific examples of
nintegrin scaffolds" from known IIb/IIIa inhibitors are '
delineated, chemical structural derivatives of these IIb/IIIa
inhibitors would be known to one of skill in the art to possess
similar IIb/IIIa inhibitory activity. It is also envisioned
that "integrin scaffolds" from such IIb/IIIa derivatives or from
any compound that can be shown to have IIb/IIIa activity, could
be incorporated into VLA-4 inhibitors of the present invention.

A "pharmaceutically acceptable derivative" denotes any
pharmaceutically acceptable galt, ester, salt of such ester,
amide, or salt of such amide, of a compound of this invention.
The invention also includes any other compound which, upon

administration to a patient, is capable of providing (directly



10

15

20

25

D-zoP-zPO,-P-~z
(0 57 z:c 70 58 3 3 z 3
Xco _ >=oX( (J1 O O zm

Fz~p-40 | ocan' YO 000cnO
--p CD OCD xZz z | xz

- 47 -

or indirectly) a compound of this invention (e.g. a pro-drug).
The invention also includes metabolites or residues of a
compound of this invention characterized by the ability to
inhibit, prevent or suppress cell adhesion and cell adhesion-
mediated pathologies.

In another preferred embodiment, A is selected from
the group consisting of alkyl, aliphatic acyl optionally
substituted with N-alkyl- or N-arylamido, aroyl, heterocycloyl,
alkyl- and arylsulfonyl, aralkylcarbonyl optionally substituted
with aryl, heterocycloalkylcarbonyl, alkoxycarbonyl,
aralkyloxycarbonyl, cycloalkylcarbonyl optionally fused with

aryl, heterocycloalkoxycarbonyl, alkylaminocafbonyl,

© arylaminocarbonyl and aralkylaminocarbonyl optionally

substituted with bis- (alkylsulfonyl)amino, alkoxycarbonylamino
or alkenyl.

More preferably, A is selected from the group
consisting of aliphatic acyl, aroyl, aralkylcarbonyl,
heterocycloyl, alkoxycarbonyl, aralkyloxycarbonyl and
heterocycloalkylcarbonyl. 1In other embodiments, A is preferably
selected from the group consisting of (N-Ar'-urea)-para-
substituted aralkylcarbonyl, (N-Ar'-urea)-para-substituted
aralkyl and (N-Ar'-urea)-para-substituted aryl. Most
preferably, A is selected from the group consisting of (N-Ar'-
urea) -para-substituted phenylmethylcarbonyl, (N-Ar'-urea)-para-
substituted phenylmethyl and (N-Ar'-urea)-para-substituted
phenyl.

Examples of specific preferred compounds of this

invention are provided in Table 2.
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Examples of more preferred compounds include compound
described in Table 1.

The most preferred compounds are those described in
Table 3.

Furthermore, the preferred compounds have an IC;, of about 1
pM to about 10 uM as measured by a VLA-4 binding assay. More
preferred inhibitors have an ICs, of less than about 100 nM, more
preferably about 1 pM to about 100 nM, and most preferably,
about 1 pM to about 10 nM.

Novel IIb/IIIa_ inhibi 1 Method £ maki ]
In other embodiments, applicants have discovered that they
can successfully convert novel VLA-4 inhibitors having an
integrin scaffold for which no IIb/IIla precedent exists into
novel IIb/IIIa inhibitors. Applicants have thus further
demonstrated the portability of IIb/IIIa and VLA-4 scaffolds by
creating novel IIb/IIIa inhibitors, replacing the specificity
determinant of a novel VLA-4 inhibitor with a IIb/IIIa
specificity determinan;. Specifically, VLA-4 inhibitors having
novel scaffolds, such as the peptoid scaffolds, can be converted
to novel IIb/IIIa inhibitors by replacing the VLA-4 specificity
determinant with a IIb/IIIa specificity determinant. Thus, for
example, one has a compound of Formula I, wherein A is a VLA-4
specificity determinant, and B is a VLA-4 scaffold, preferably
coﬁprising a peptoid. One then replaces the original A with a
specificity determinant having IIb/IIIa activity, thereby
creating a novel compound having IIb/IIIa inhibitory activity.
This concept is demonstrated by compound A, whose

structure is shown below:
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Compound A, a compound having VLA-4 inhibitory activity,
comprises a specificity determinant which does not impart
significant IIb/IIIa activity, and an integrin scaffold as
illustrated. No examples of this integrin scaffold are reported
in IIb/IIIa literature. Replacing the VLA-4 specificity
determinant with a IIb/IIIa specificity determinant such as bis-

piperidinyl, results in a compound such as Compound B, which is

. S
"mf“é

a potent IIb/IIIa inhibitor.

Thus, in one preferred embodiment, compounds-represented by
PB-1 and PB-2 are also claimed as novel IIb/IIlIa inhibitors
derived by combining a novel VLA4 scaffolds with known IIb/IIla

specificity determinants,
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R" o) (CR'IR) W

| A.

1o o R'®

B——2Z

o]
PB-1 . PB-2

where A is any IIb/IIIa specificity determinant such as those

exemplified in table-2.

A’ is selected from the group consisting of NR', O, s,

and (CR'R?),,

2* is selected from the group consisting of SOﬁfl, COR’, and
(CR*R?) R

n = 0-5;

ms= 1-4;

r=20, 1;

W is selected from the group consisting of CO,H, SO,H, PO,H,,
tetrazole, and H;

P is selected from the group consisting of CO, SO,;

R' and R? are independently selected from the group consisting of
H; alkyl; alkenyl; alkynyl; cycloalkyl; cycloalkenyl; aryl;
aralkyl; heterocycle; and alkyl optionally substituted with
cycloalkyl, cycloalkenyl, heterocycle, alkenyl, alkynyl,
alkoxyl, hydroxyl, halogen, aralkoxy, thioalkoxy, carboxy, or
alkoxycarbonyl, carboxamide;

R’ is selected from the group consisting of H; aryl; substituted
aryl; aralkyl; alkyl; alkenyl; and alkyl optionally substituted
with heterocycle, thioalkoxy, carboxy, alkoxy carbonyl, alkoxy,

or halogen;
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R*® and R'® are independently H or methyl;

R'! is selected from the group consisting of alkyl;
alkenyl; alkynyl; cycloalkyl; cycloalkenyl; aryl; aralkyl;
heterocycle; and alkyl optiocnally substituted with cycloalkyl,
cycloalkenyl, heterocycle, alkenyl, alkynyl, alkoxyl, hydroxyl,
halogen, aralkoxy, thioalkox?, carboxy, alkoxycarbonyl, or
carboxamide.

This conversion demonstrates that new IIb/IXIa
inhibitors may now be designed based on integrin scaffolds
discovered from VLA-4 inhibitors. Thus, VLA-4 inhibitors of the
invention are a new source of integrin scaffolds useful for
creating novel IIb/IIIa inhibitors.

For ease of discussion, applicants have exemplified the
pharmaceutical preparations and methods of treatment herein as
they refer to the VLA-4 inhibitors of the invention. However,
applicants claimed invention is intended to encompass the same
preparations and methods of treatment disclosed herein
comprising novel IIb/IIIa inhibitors instead of, or in addition

to, the claimed VLA-4 inhibitors.
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Compounds of this invention may be synthesized using
any conventional technique. Preferably, these compounds are
chemically synthesized from readily available starting
materials, such as a-amino acids and their functional
equivalents. Modular and convergent methods for the synthesis
of these compounds are also preferred. In a convergent
approach, for example, large sections of the final product are
brought together in the lasé stages of the synthesis, rather
than by incremental addition of small pieces to a growing
molecular chain.

The compounds of this invention may also be modified
by appending appropriate functionalities to enhance selective
bioclogical properties. Such modifications are known in the art
and include those which increase biological penetration into a
given biological system (e.g., blood, lymphatié system, central
nervous system), increase oral availability, increase solubility
to allow administration by injection, alter metabolism and alter
rate of excretion. Examples of these modifications include, but
are not limited to, esterification with polyethylene glycols,'
derivatization with pivolates or fatty acid substituents,
conversion to carbamates, hYdroxylation of aromatic rings, and
heteroatom-substitution in aromatic rings.

As used throughout this application, the term
“patieﬁt" refers to mammals, including‘humans. And the term
ncell" refers to mammalian cells, including human cells.

Once synthesized, the activities and VLA-4 or IIb/IIIa
specificities of the compounds according to this invention may
be determined and/or confirmed using in vitro and in vivo

assays.
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For example, the cell adhesion inhibitory activity of
these compounds may be measured by determining the concentration
of inhibitor required to block the binding of VLA-4-expressing
cells to fibronectin- or CSl-coated plates. In this assay
microtiter wells are coated with either fibronectin (containing
the CS-1 sequence) or CS-1. If CS-1 is used, it must be
conjugated to a carrier protein, such as bovine serum albumin,
in order to bind to the wells. Once the wells are coated,
varying concentrations of the test compound are then added
together with appropriately labeled, VLA-4-expressing cells.
Alternatively, the test compound may be added first and allowed
to incubate with the coated wells prior to the addition of the
cells. The cells are allowed to incubate in the wells for.at
least 30 minutes. Following incubation, the wells are emptied
and washed. Inhibition of binding is measured by quantitating
the fluorescence or radioactivity bound to the plate for each of
the varioﬁs concentrations of test compound, as well as for
controls containing no test compound. '

VLA-4-expressing cells that may be utilized in this
assay include Ramos cells, Jurkat cells, A375 melanoma cells, as
well as human peripheral blood lymphocytes (PBLs) . These cells
are commercially available and may be fluorescently or
radioactively labeled if desired. |

A direct binding assay may alsb be employed to
quantitate the inhibitory activity of the compounds of this
invention: (*DBA”) In direct binding assays, for example, a
VCAM-IgG fusion protein contaiﬂing the first two immunoglobulin
domains of VCAM (D1D2) attached above the hinge region of an
IgGl molecule ("VCAM 2D-IgG"), is conjugated to a marker enzyme,
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such as alkaline phosphatase ("AP"). The synthesis of this
VCAM-IgG fusion is described in PCT publication WO 90/13300, the
disclosure of which is herein incorporated by reference. The
conjugation of that fusion to a marker enzyme can be achieved by
cross-linking methods well-known in the art.

The VCAM-IgG enzyme conjugate is then placed in the
wells of a multi-well filtration plate, such as that contained
in the Millipore Multiscreen Assay System (Millipore Corp.,
Bedford, MA). Varying concentrations of the test inhibitory
compound are then added to the wells followed by addition of
VLA-4-expressing cells. The cells, compound and VCAM-IgG enzyme
conjugate are mixed together and allowed to incubate at room
temperature.

Following incubation, the wells are vacuum drained,
leaving behind the cells and any bound VCAM. Quantitation of
bound VCAM is determined by adding an apprépriate colorimetric
substrate for the enzyme conjugated to VCAM-IgG and determining
the amount of reaction product. Decreased reaction product
indicates increased binding inhibitory activity. The protocol

is described more specifically below:
A. Preparation of the plate for the assay

1. Block a 96 well Millipore Multiscreen Assay System
filtration plate® with 200 :1/well of blocking buffer

* Millipore Multiscreen Assay System (Millipore
Corporation, Bedford,Ma)
96 Well Filtration Plate (catalog #MAHV N45 50)
Vacuum Source (catalog #XX55 000 00)
Vacuum Manifold (catalog #MAVM 096 01)
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(1x Phosphate Buffered Saline, 0.1%Tween 20, 1%BSA) for at least

1 hour at room temperature.

2. Drain the.plate with the vacuum manifold, and wash with 200
pl/well of assay buffer (Tris Buffered Saline, 0.1% BSA, 2mM
glucose, 10mM HEPES, pH 7.5) draining the plate in between.
Repeat twice. Then blot the plate bottom on paper to remove

excess buffer.

B. Addition of assay reagents to the plate

3. Prepare a 4 pug/ml VCAMIg-AP solution (Alkaline phosphatase
coupled to VCAMIg) in assay buffer and filter with a 0.2 : low
protein binding syringe filter (Gelman Sciences #4454). From

this stock, prepare a 0.4 pg/ml working solution of VCAMIg-AP in

'assay buffer. Add 25:1 of 0.4 pg/ml VCAMIg-AP to every well.

5. Prepare dilutions of compounds to be tested in assay buffer.
Concentrations should be 4x the desired final concentration and
run in triplicate. Add 25 pl of the compound dilutions to

designated wells.

6. Add 25 pl of assay buffer (in place of test compound) to the
total binding (TB) wells and 75 pl of assay buffer to the Non
Specific Binding (NSB) wells which additionally do not receive

cells.

The Millipore Multiscreen Assay System Operating and
Maintenance Manual
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7. Jurkat cells are centrifuged to remove cell culture media
and washed once in assay buffer. Resuspend the washed Jurkat
cells to a concentration of 8 x 10%°/ml in assay buffer containing
2 mM MnCl,. Pipeting the mixture up and down to ensure a uniform
cell suspension. Add 50:1 of cell suspension to each well except

the NSB wells.

8. Gently tap the sides of the plate to mix well contents.

Incubate the plate for 60 minutes at room temperature (RT).

C. Assay color development

9. Place the plate on the vacuum manifold to drain the well

contents. Wash twice with 100 pl/well of wash buffer (assay
buffer containing i1mM MnCl,). Drain the plate and blot on paper

towels.

10. Add 10 mg/ml of 4-Nitro phenyl phosphate to Substrate
buffer (0.1M glycine, 1mM ZnCl,, 1mM MgCl,, pH 10.5 ). Add 100
pl/well and incubate for exactly 30 minutes at RT.

11l. To stop the reaction, add 100 pl/well of 3N NaOH.

12. Read the 96-well plate in a Molecular beviceé ELISA
platereader at 405 nm. Analyze data witﬂ SoftMax software.

In order to assess the VLA-4 inhibitory specificity of
the compounds of this invention, assays for other major groups
of integrins, i.e., B2 and B3, as well as other 81 integrins,

such as VLA-5, VLA-6 and a4B7 can be performed. These assays
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may be similar to the adhesion inhibition and direct binding
assays described above, substituting the appropriate integrin-
expressing cell and corresponding ligand. For example,
polymorphonuclear cells (PMNs) express B2 integrins on their
surface and bind to ICAM. {3 integrins are involved in platelet
aggregation and inhibition may be measured in a staﬁdérd
platelet aggregation assay. VLA-5 binds specifically to Arg-
Gly-Asp sequences, while VLA-6 binds to laminin. a4f7 is a
recently discovered homolog of VLA-4, which also binds
fibronectin and VCAM. Specificity with respect tola4B7 is

determined in a binding assay that utilizes the above-described

VCAM-IgG-enzyme marker conjugate and a cell line that expresses

a4f7, but not VLA-4, such as RPMI-8866 or JY cells.

Once VLA-4 inhibitors are identified, they may be
further characterized in in vivo assays. One such assay tests
ﬁhe inhibition of contact hypersensitivity in an animal, such as
described by P.L. Chisholm et al., "Monoclonal Antibodies to the
Integrin «-4 Subunit Inhibit the Murine Contact Hypersensitivity
Response", Eur, J. Immunol., 23, pp. €82-688 (1993) and in
"Current Protocols in Immunology", J. E. Coligan, et al., Eds.,
John Wiley & Sons, New York, 1, pp. 4.2.1-4.2.5 (1991), the
disclosures of which are herein incorporated by reference. 1In
these assays, the skin of the animal is sensitized by exposure
to an irritant, such as dinitrofluorobenzene, followed by light
physical irritation, such as scratching the skin lightly with a
sharp edge. Following a recovery period, the animals are re-
sensitized following the same procédure. Several days after
sensitization, one ear of the animal is exposed to the chemical

irritant, while the other ear is treated with a non-irritant
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control solution. Shortly after treating the ears, the animals
are given various doses of the VLA-4 inhibitor by subcutaneous
injection. In wivo inhibition of cell adhesion-associated
inflammation is assessed by measuring the ear swelling response
of the animal in the treated versus untreated ear. Swelling is
measured using calipers or other suitable instrument to measure
ear thickness. In this manner, one may identify those
inhibitors of this invention which are best suited for
inhibiting inflammation.

Another in vivo assay that may be employed to test the
inhibitors of this invention is the sheep asthma assay. This
assay is performed essentially as described in W. M. Abraham et
al., “a-Integrins Mediate Antigen-induced Late Bronchial
Responses and Prolonged Airway Hyperresponsiveness in Sheep", J.

Clin, Invest., 93, pp. 776-87 (1994), the disclosure of which is

herein incorporated by reference. This assay measures

inhibition of Ascaris antigen-induced late phase airway
responses and airway hyperresponsiveness in allergic sheep.

The compounds of this invention may also be tested in
a platelet aggregation assay.

The compounds of the present invention may be used in
the form of pharmaceutically acceptable salts derived from
inorganic or organic acids and bases. 1Included among such acid
salts are the following: acetate, adipate, alginate, aspartate,
benzoate, benzenesulfonate, bisulfate, butyrate, citrate,
camphorate, camphorsulfonate, cyclopentanepropionate,
digluconate, dodecylsulfate, ethahesulfonate, fumarate,
glucoheptanoate, glycerophosphate, hemisulfate, heptancate,

hexanoate, hydrochloride, hydrobromide, hydroiodide, 2-
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hydroxyethanesulfonate, lactate, maleate, methanesulfonate, 2-
naphthalenesulfonate, nicotinate, oxalate, pamoate, pectinate,
persulfate, 3-phenyl-propionate, picrate, pivalate, propionate,
sBuccinate, tartrate, thiocyanate, tosylate and undecanoate.
Base salts include ammonium salts, alkali metal salts, such as
sodium and potassium salts, alkaline earth metal salts, such as
calcium and magnesium salts, salts with organic bases, such as
dicyclohexylamine salts, N-methyl—D-glucaﬁine,

tris (hydroxymethyl)methylamine and salts with amino acids such
as arginine, lysine, ana so forth. Also, the basic nitrogen-
containing groups can be quaternized with such agents as lower
alkyl halides, such as methyl, ethyl, propyl, and butyl
chloride, bromides and iodides; dialkyl sulfates, such as
dimethyl, diethyl, dibutyl and diamyl sulfates, long chain
halides such as decyl, lauryl, myristyl and stearyl chlorides,
bromides and iodides, aralkyl halides, such as benzyl and
phenethyl bromides and others. Water or oil-soluble or
dispersible products are thereby obtained.

The compounds of the present invention may be
formulated into pharmaceutical compositions that may be
administered orally, parenterally, by inhalation spray,
topically, rectally, nasally, buccally, vaginally or via an
implanted reservoir. The term "parenteral" -as used herein
includes subcutaneous, intravenous, intramuscular, intra-
articular, intra-synovial, intrasternal, intrathecal,
intrahepatic, intralesional and'intracranial injection or
infusion techniques.

The pharmaceutical compositions of this invention

comprise any of the compounds of the present invention, or
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pharmaceutically acceptable derivatives thereof, together with
any pharmaceutically acceptable carrier. The term "carrier" as
used herein includes acceptable adjuvants and vehicles.
Pharmaceutically acceptable carriers that may be used in the
pharmaceutical compositions of this invention include, but are
not limited to, ion exchangers, alumina, aluminum séearate,
lecithin, serum proteins, such as human serum aibumin, buffer
substances such as phosphates, glycine, sorbic acid, potassium
sorbate, partial glyceride mixtures of saturated vegetable fatty
acids, water, salts or electrolytes, such as protamine sulfate,
disodium hydrogen phosphate, potassium hydrogen phosphate,
sodium chloride, zinc salts, colloidal silica, magnesium
trisilicate, polyQinyl pyrrolidone, cellulose-based substances,

polyethylene glycol, sodium carboxymethylcellulose,

polyacrylates, waxes, polyethylene-polyoxypropylene-block

polymers, polyethylene glycol and wool fat.

According to this invention, the éharmaceutical
compositions may be in the form of a sterile injectable
preparation, for example a sterile injectable aqueous or
oleaginous suspension. This suspension may be formulated
according to techniques known in the art using suitable
dispersing or wetting agents and suspending agents. The sterile
injectable preparation may also be a sterile injectable solution
or suspension in a non-toxic parenterally-acceptable diluent or
solvent, for example as a solution in 1,3-butanediol. Among the
acceptable vehicles and solvents that may be employed are water,
Ringer's solution and isotonic soéium chloride solution. 1In
addition, sterile, fixed oils are conventionally employed as a

solvent or suspending medium. For this purpose, any bland fixed
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0il may be employed including synthetic mono- or di-glycerides.
Fatty acids, such as oleic acid and its glyceride derivatives
are useful in the preparation of injectables, as do natural
pharmaceutically-acceptable oils, such as olive o0il or castor
oil, especially in their polyoxyethylated versions. These oil
solutions or suspensions may also contain a long-chéin alcohol
diluent or dispersant, such as Rh. Helv or similar alcochel.

The pharmaceutical compositions of this invention may
be orally administered in any orally acceptable dosage form
including, but not limited to, capsules, tablets, aqueous
suspensions or solutions.

In the case of tablets for oral use, carriers which are commonly
used include lactose and corn starch. Lubricating agents, such
as magnesium stearate, are also typically added. For oral

administration in a capsule form, useful diluents include

" lactose and dried corn starch. When aqueous suspensions are

required for oral use, the active ingredient is combined with
emulsifying and suspending agents. If desired, certain
sweetening, flavoring or coloring agents may also be added.

Alternatively, the pharmaceutical compositions of this
invention may be administered in the form of suppositories for
rectal administration. These can be prepared by mixing the
agent with a suitable non-irritating excipient which is solid at
room temperature but liquid at the rectal temperature and
therefore will melt in the rectum to release the drug. Such
materials include cocoa butter, beeswax and polyethylene
glycols.

The pharmaceutical compositions of this invention may

also be administered topically, especially when the target of
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treatment includes areas or organs readily accessible by topical
application, including diseases of the eye, the skin, or the
lower intestinal tract. Suitable topical formulations are
readily prepared for each of these areas or organs.

Topical application for the lower intestinal tract can
be effected in a rectal suppository formulation (seé above) or
in a suitable enema formulation. Topically-transdermal patches
may also be used.

For topical applications, the pharmaceutical
compositions may be formulated in a suitable ointment containing
the active component suspended or dissolved in one or more
carriers. Carriers for topical administration of the compounds
of this invention dinclude, but are not limited to, mineral oil,
liquid petrolatum, white petrolatum, propylene glycol,
polyoxyethylene, polyoxypropylene compound, emulsifying wax and
water. Alternatively, the pharmaceutical compositions can be
formulated in a suitable lotion or cream containing the active
components suspended or dissolved in one or more
pharmaceutically acceptable carriers. Suitable carriers
include, but are not limited to, minéral oil, sorbitan
monostearate, polysorbate 60, cetyl esters wax, cetearyl
alcohol, 2-octyldodecanol, benzyl alcohol and water.

For ophthalmic use, the pharmaceutical compositions
may be formulated as micronized suspensidéns in isotonic, pH
adjusted sterile saline, or, preferably, as solutions in
isotonic, pH adjusted sterile saline, either with our without a
preservative such as benzylalkonium chloride. Alternatively,
for ophthalmic uses, the pharmaceutical compositions may be

formulated in an ointment such as petrolatum.
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The pharmaceutical compositions of this invention may
also be administered by nasal aerosol or inhalation through the
use of a nebulizer, a dry powder inhaler or a metered dose
inhaler. Such compositions are prepared according to techniques
well-known in the art of pharmaceutical formulation and may be
prepared as solutions in saline, employing benzyl algohol or
other suitable preservatives, absorption promoters to enhance
bioavailability, fluorocarbons, and/or other conventional
solubilizing or dispersing agents.

The amount of active ingredient that may be combined
with the carrier materials to produce a single dosage form will
vary depending upon the host treated, and the particular mode of
administration. It should be understood, however, that a
specific dosage and treatment regimen for any particular patient
will depend upon a'variety of factors, including the activity of
the specific compound employed, the age, body weight, general
health, sex, diet, time of administration, rate of excretion,
drug combination, and the judgment of the treating physician and
the severity of the particular disease being treated. The
amount of active ingredient may also depend upon the therapeutic
or prophylactic agent, if any, with which the ingredient is co-
administered. _

The dosage and dose rate of the cdmpounds of this
invention effective to prevent, suppress'or inhibit cell
adhesion will depend on a variety of factors, such as the nature
of the inhibitor, the size of the.patient, the goal of the
treatment, the nature of the pathology to be treated, the
specific pharmaceutical composition used, and the judgment of

the treating physician. Dosage levels of between about 0.001
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and about 100 mg/kg body weight per day, preferably between
about 0.1 and about 10 mg/kg body weight per day of the active
ingredient compound are useful.

According to another embodiment compositions
containing a compound of this invention may also comprise an
additional agent selected from the group consisting.of
corticosteroids, bronchodilators, éntiasthmatics (mast cell
stabilizers), antiinflammatories, antirheumatics,
immunosuppressants, antimetabolites: immunomodulators,
antipsoriatics and antidiabetics. Specific compounds within
each of these classes may be selected from any of those listed
under the appropriate group headings in "Comprehensive Medicinal
Chemistry", Pergamon Press, Oxford, England, pp. 970-986 (1990),
the disclosure of which is herein incorporated by reference.

Also included within this group are compounds such as

'_theophylline, sulfasalazine and aminosalicylates

(antiinflammatories); cyclosporin, FK-506, and rapamycin
(immunosuppressants); cyclophosphamide and methotrexate
(antimetabolites); steroids (inhaled , oral or topical) and
interferons (immunomodulators).

Atcording to other embodiments, the invention provides
methods for preventing, inhibiting or suppressing cell adhesion-
associated inflammation and cell adhesion-associated immune or
autoimmune responses. VLA4-associated cell adhesion plays a
central role in a variety of inflammation, immune and autoimmune
diseases. Thus, inhibition of cell adhesion by the compounds of
this invention may be utilized in methods of treating or.
preventing inflammatory, immune and autoimmune diseases

including, but not limited to arthritis, asthma, allergies,



10

15

20

25

zZ wX zX zx zx O- 0-0 pZ20 o0 >-/- ~DzI| Do 0O 00 00O
0O 0xXx\OOXOoN D s75zz- 3z3\ [/ z z mco 03-0O
coX

- 89 -

adult respiratory distress syndrome, cardiovascular disease,
thrombosis or harmful platelet aggregation, allograft rejection,
neoplastic disease, psoriasis, multiple sclerosis, CNS
inflammation, Crohn'’s disease, ulcerative colitis, glomerular
nephritis and related inflammatory renal disease, diabetes,
ocular inflammation (such as uveitis), atheroscleroéis,
inflammatory and autoimmune diseases. This invention also
provides pharmaceutical formulations containing these VLA-4-
mediated cell adhesion inhibitors and methods of using the
compounds and compositions of the invention for inhibition of
cell adhesion. Preferably the diseases to be treated with the
methods of this invention are selected from asthma, arthritis,
allergies, adult respiratory disress syndrome, cardiovascular
disease, thrombosis or harmful platelet aggregation, allograft

rejection, neoplastic disease, psoriasis, multiple sclerosis,

CNS inflammation, Crohn’s disease, ocular inflammation (such as

uveitis), artherosclerosis, psoriasis, transplantation
rejection, multiple sclerosis, diabetes and inflammatory bowel
disease.

These methods may employ the compounds of this
invention in a monotherapy or in combination with an anti-
inflammatory or immunosuppressive agent. Such combination
therapies include administration of the agents in a single
dosage form or in multiple dosage forms administered at the same

time or at different times.
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Prep. of AX7
A)

To a solution of B-alanine t-butyl ester (67 mg, 0.124
mmol) in NMP (20 mL) at 0 °C was slowly added a solution of
benzyl 2-bromoacetate in NMP (10 mL). The reaction mixture was
stirred at 0 °C for 4 h and RT for 6 h. The mixture was diluted
with EtOAc (150 mL), washed with water (50 mL x 2), sat. NaCl
(30 mL) and dried with Na,SO,. After removal of excess solvent,
the residue was purified by flash chromatography using
hexanes/EtOAc (1:1) as the eluent to give 210 mg (72%) of the
amine. To a solution of this amine (160 mg, 0.55 mmol) in CH,Cl,
(20 mL) at 5 °C was added p-anisoyl chloride dropwise in the
presence of Et;N (167 mg; 1.65 mmol). After stirring at RT for
18 h, the mixture was diluted with Et,0 (150 mL), washed with 5%

citric acid (30 mL), sat. Naﬁco3 (30 mL), sat. NaCl (30 mL) and

dried with Na;so4. After removal of excess solvent, the residue
was purified by flash chromatography using hexane/EtOAc (2:1) as
the eluent to give 230 mg (98%) of the desired product 'H NMR
(cpcl,, 300 MHz, ppm) 7.33 (m, 7 H, Ar), 6.80 (m, 2 H, Ax), 5.15
(s, 2 H, Bn), 4.19 (m, 2 H), 3.79 (s, 3 H, OMe), 2.62 (m, 2 H),
2.55 (m, 2 H), 1.40 (s, 9 H); TLC, hexanes/EtOAc (1:1), R =
0.43. |

.

B)

The compound from step A (170 mg; 0.4 mmol), 10% Pd (OH) ,
(140 mg, 0.1 mmol) and EtOAc (30 mL) were stirred at RT under a
H, (1 atm) atmosphere for 18'h. The mixture was filtered and the
filtrate was concentrated at reduced pressure to give 100 mg

(74%) of the desired compound.‘H NMR (CDCl,, 300 MHz, ppm) 7.32
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(m, 2 H, Ar), 6.88 (m, 2 H, Ar), 4.16 (m, 2 H), 3.79 (s, 3 H,
OMe), 3.67 (m, 2 H), 2.56 (m, 2 H), 1.40 (s, 9 H); TLC, 10% MeOH
in CH,Cl,, R, = 0.09.

C)

The compound from step B (50 mg, 0.148 mmol) in DMF (1.0
mL) was activated with EDC'HC1l(34 mg, 0.178 mmol) for 15 min.
The activated acid was coupled with (33 mg, 0.148 mmol) at RT
for 18 h. The mixture was diluted with EtOAc, washed with 5%
citric acid, sat. NaHCO,, and dried with Na,SO,. The organic
layer was concentrated under reduced pressure to give 67 mg
(84%) of the desired compound *H NMR (DMSO-d°, 300 Mz, ppm)
9.60-6.61 (m, 10 H, Ar+NH), 4.25-3.30 (m, 9 H), 3.13-2.48 (m, 4
H), 1.54 (m, 2 H), 1.34 (s, 9 H), 1.18 (m, 1 H), 0.84 (m, 6 H);
MS, m/z 540 (C,eH;3;N;0, of M'+1 requires 540).

D)

A solution of the compound from step C (67 mg, 0.124 mmol)
in CH,Cl, (5 mL) was treated with TFA (5 mL). The reaction
mixture was stirred at RT for 6 h, then concentrated under
vacuum. The crude product was purified on a Vydac reverse-phase
Cl18 column (22 mm x 25 cm) using a linear gradient of 15 %
CH,CN/H,0 (0.1 % TFA) to 40 % CH,CN/H,0,(0.1 % TFA) with a flow
rate of 10 mL/min to give AX7 (10.0 mg, 17% isolated yield): !
NMR (DMSO-d%, 300 MHz, ppm) 9.94 (m, 1 H), 7.59-6.91 (m, 9 H),
4.36-4.03 (m, 4 H), 3.76 (s, 3 H, OMe), 3.53-3.11 (m, 4 H), 2.59

(m, 2 H), 1.52-0.71 (m, 9 H); MS, m/z 484 (C,¢H;3N;0, of M'+1

H

requires 484).
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o D- 76 Conpounds of this invention nay be

synt hesi zed using any conventional technique.

Preferably, these conpounds &2e - chenically

synthesi zed fromreadily avail able starting
Prafe ef BXL7 such as a-anino acids and their functiona

5 equi val ents. Mdul ar and convergent nethods for the

synt hesi s
A)

To a solution of 2-methylamine-5-iodobenzoic acid (6.93 g;

25 mmol) and Na,C0, (2.65 g) in water (70 mL) was added dropwise
a solution of phosgene in toluene (1.93 M; 20 mL; 38.5 mmol).
After stirring at RT for 4 h, the reaction mixture was filtered
and the solids were collected. The solids were washed with
water (100 mL x 2) and dried to afford 5.9 g (78%) of the
desired product. A mixture of the above solid (5.33 g, 17.6
mmol), f-alanine ethyl ester hydrochloride (3.07 g; 20 mmol),
Et;N (2.23 g, 22 mmol) and 4-dimethyl aminopyridine (50 mg; 0.41
mmol) in DMF (50 mL) was heated at 60 °C for 2 h. The mixture
was concentrated in vacuo and the residue was diluted with EtOAc

(90 mL), washed with water, sat. NaHCO,, and sat. NaCl and dried

- with Na,80,. After removal of excess solvent, 5.7 g (86%) of the

desired compound was obtained: *H NMR (CDCl,, 300 MHz, ppm) 7.52-
7.46 (m, 2 H, Ar+NH), 6.67 (s, 1 H, NH), 6.40 (4, J = 8.7 Hz, 1
H, Ar), 4.14 (q, J = 7.2 Hz, 2 H), 3.61 (q, J = 6.0 Hz, 2 H),
2.79 (s, 3 H, N-Me), 2.58 (t, J = 6.0 Hz, 3 H), 1.24 (t, Jd = 7.1
Hz, 3 H); MS, m/z 399 (C,3H;;N,0,I of M'+Na requires 399).

B)

A mixture pf the compound from step, A_(3.76-g; 10 mmol), «a-
bromoacetyl bromide (3.03 g; 15 mmol), CH,Cl, (25 mL) and water
(25 mL) was stirred at RT for 2 h. After separation, the organic
layer was washed with 5% citric acid, and sat. NaHCO, and dried
with Na,SO,. After removal of excess solvent, 4.2 g (85%) of the

desired compound was obtained: *H NMR (CDCl,, 300 MHz, ppm) 7.87-
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of these conpounds are also preferred. In a convergent
approach, for exanple, |arge sections of the fina
product are brought together in the |ast stages of
the synthesis, rather than by increnental addition of
smal|l pieces to a grow ng 10 | ecul ar chain. The
conpounds of this invention Thy al so be nodified by
pendi appropLiate, functiqgnal j,tie 0 hanc
7. 887 Tt i3 %‘&l'ozrgéu (ép’r 6’fa€rf%i'2s*&5u€h’&'no"§‘pf'i Safpole 1 H
NHRL ea Kitwwy | 7 &he.arfiz, andii,ngl.adest msan Wi ¢ ,i BcLeasse, 3

bi ol ogi cal penetration into _a_ 15 given biol ogica
H:sysrl%ﬁq (?e.g,(tm Bo1, 518 Hhatd @’sygt%%n(fcerﬁ al?-1 Hz, 3 H).

nervous system, increase oral availability, increase

solubility to allow adm nistration by injection

alter nmetabolismand alter rate of excretion.

Exapphesc e Urette NBsthphGRe ifQdh kBEH Usles Buly, 8r 84 Nehol)

limted to, esterification with polyethylene glycols,
ang0CedgQd;v 48 i @td ior? - @it Mmpl Y o} e dﬁofa@{yw%t%isd'-irred at RT

ung R DA forgd HEnThE oy L RN See Y PSR REOAL 50

mIAl owashed reinds wafsr uskd dimdueghedt, timd sgipl NaHCOpmnd dried

the term éggtient" refers to nannaés, includin%,
wififniife®Coan P TEMRVa250F CBITeST EPAVERtL AT IANe was
pueelEhsa by ofiudinngnbonBfoalds, u@iag RykddwaEtoed, (Lh2) as the

activities and VLA-4 or Ilb/l1la specificities of the

elueRpotPdivic dofdi Hg (4% K they ERELBRA RYMPYEd : "H NMR
efem / onRf i usi ng ignyyi t NGy i-x YV O

oSS0 359 AL YRl ASTRE, 9 RLIT {urh 8 een

6.30t (4} ty ofs.6 BeselcBhpowds (tryJoe headme@ By, 4.04-3.83

determ ning the copceptratiaqn of _iphibit equired,to
(“b!écﬁ)tﬁéj ﬁﬁ'né Bt ¥m§E4Lé&6%é§s?EgR“t. F@'t 25%e) 7 -
7.hi BLOngchy N-rrer, &Skasepteshdl @t:a9. , IR, thios2assay 5

mcrotiter wells are coated with either fibronectin

(containing the CS-1 sequence) or CS-1. If CS-1is

pyused, it nust be <conjugated to a carrier protein,
such as bovi ne serum al buni n in order to bind to the

wel PshixFere e thel FOMBRWNG A8y SteR ATy 1P mg7 0.24 mmol),

2-(&%@91?Etéﬁéﬁﬁ%e‘&&ah&ﬁ?litﬁﬁe nymwgr;do ai € dr) ,asded, ddn,) ,
togethet wth appropriately |abeled, VLA-4-expressing
(1eimigs. 0. @24 owmwdt)i wetyBusthe 8ewy . cOb M liagnbBMBdH ML)

o bR LA R, i R Sl ok SOZHY e vas
aaldtewedith EquAdAbe D) | easwedd switarsatcitric acid, and sat.
NaHCO, and dried with Na,SO,. After removal of excess solvent,
the residue was purified by flash chromatography using 5% MeOH
in CH,Cl, as the eluent to give 40 mg (30%) of the desired
compound : 'H NMR (DMSO-d°, 300 MHz, ppm) 9.18 (s, 1 H), 8.55 (s,
1 H), 8.19 (d, J = 8.5 Hz, 1 H), 7.69 (s, 1 H), 7.41 (d, J = 8.3

Hz, 3 H), 7.24-7.09 (m, 7 H), 4.10 (t, J = 7.1 Hz, 2 H), 4.01-
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| east 30 m nutes. Follow ng incubation, the wells are
enptied 15 and washed. Inhibition of binding is
nmeasured by quantitating the fluorescence or
radi oactivity bound to the plate for each of. the
various concentrations of tegf conpound, as well as
for controls containing no test conpound.
3.88 And- expnessi.ng ¢&) |3 i hat-M@y, Berdtplsgen] i )i, S2294 (s,
assay include Ranbs cells, Jurkat cells, A375 nel anoma
3 RelM: ds220dFr ds=hUnadped BHer ¥S. bhH2dS 8§ nishetyNay of
+ 62B S J 1 ar i adly avail ahl e __and
M Jrr%y%é“%?ﬁ%r%%%@ntﬁyc'oﬁg ?‘g [ oggt@v’&&ﬁ’ Ig‘beﬁ (@dglsf
desired. A direct binding assay may al so be enpl oyed
g)yto 25 quantitate the inhibitory activity of the
conpounds of this invention. ("DBA") In direct
bi Fdisedusdonyef the eompming fxomverab| PG ZUIIgIN0.036 mmol)

: [ t aLpi filast _t ' I I

in i @ BP9\ RAR) PRt 3 Rk R Ol g e

readtiam nligGhrénwhecst bridd/GAMRIDELEE ) h, | ShaORiEAESEd with
to a nmarker enzype, - 78 such as al kal i ne_phosphat ase

TER oty ?l‘i‘fg;‘fﬁghesi%%m%‘@t YRAWPYELS e i9h & Yydac

re’d@:?s‘“er-'pl?ﬁ@e' B1BCEo DR | £ i xVQSQQA;S@Q&%t%?.inear gradient

di scl osure of which is herein incorporate
of 1§ & EHEN/Hife (0cdnkuBERA) orp GF7% IALCR LK oM 0t0 & TBAKerith a

n n.he j.ev, 5 ss=Lipkin t hod
FIERRAER BB nEPALE RS d B N S B A arec
yieE)t:ndn pMRcMSOrd*hesoovetzs ebmd malo2-¢&) 11 H), 8.34 (s, 1

filtration Ia%e such as that contained in the
H) M 138pdFe duFt Pod or, ay 7s92r8mP P MM i Portl (Cérpl-3.75

(mPeglfigr,da MA) (sYa5 i NGy ARIGER! 6BLROBE B, thantest 2 (s,
mfnhibitOry 10sconpoundq§?e t hen addedgﬁo thg meng (e, 3 H,

Me¥ pIMSowed zb $38d dF1HolNs0f of/MA+1- papeisesi 5§0d¢el | s. The

cells, conmpound and VCAM I gG enzyne conjugate are
m xed together and allowed to incubate at room
Prepmsdr B¥dle. Fol | owi ng i ncubation, the wells are
a)vacuumdrained, 15 |eaving behind the cells and any
bound VCAM Quantitation of bound VCAMis detern ned
by Tdéi sgplatiappedps iregtthylekenitrbbenzobubEstidat(e .6org, 20

mng 10 45 PSEIALRE: 18R otk T Baer SAGR HRAT AU BOYLL
chicelideat(es 11 8¢r 2asmibd) NAiAFE e BitRit Ofiy £t I tin, THRe

,protocol 20 is descriped nore specifically below A
mixewgea WaE ¢Rdedt Be DI & anfok -Prerhsdgphol (4.44 g, 60 mmol)

was added. The resulting mixture was stirred at RT for 2 h.
The mixture was poured into a mixture of ice and water (200 mL;
1:1). The solids were collected and washed with water (30 mL x
3). After drying under vacuum, 4.6 g (97%) of the ester was

obtained.
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1. Block a 96 well MIlipore Miultiscreen Assay System
filtration plate’ with 200 : 1/well of bl ocking buffer
M1 1lipore Multiscreen Assay System (M I Ilipore

Cor poration, Bedford, M) 96 Well Filtration Plate

(catal og #MAHV N45 50) Vacuyny Source (catal og #XX55

000 00) Vacuum Manifol d (catal’og #MAVM 096 01) - 79

(Ix hgs ffeen e 0 n_.20

for TSt ) Bant i el R, SBoklealer RHRR STors Y ip oL
(50 ale wubtRTtwes \midﬂsiTNﬁbnohohdccmminmthZ\wuthQ(B 5 mmol)

i buf fier (Tri's Buff sal 0. 1%
ardKensnRys BETROEr GORFRERRSTS ifoils) Bha; v aes

rdflabed nobei geen. AfRRReRbmbWALCof ms@ gb1i-bkt pléﬂee residue
bottom on paper to renove excess buffer. B. Addition

was pagdfjefchychtash sheppappgrariyy ywimgahexands (RpyQlc (19:1)
ol yit Algkali a C
ac/CHY Qlﬁ‘gnél %&a%%y&bgf'af ! R0 0N OSP AR omife SRR Yfl1aow
oprr ot ein b| ndi ng syringe filter (Gelman Sciences

<ol th PERCE O ns iR EECET i o mlgl) A1 1. (20

mY). 4vag/ aﬁdh@%bga%mmmneby metlhyl Smideenar 8 ghl®ie 089 mw;
of conpounds to be tested in assay buffer. 15
6 CImOdAt REt RENQVEhGUPETHE4RE L R s r eThpi KAFUlting mixture
ReeRt-eat b RNy r C
e T o e B ren e Caferfifeed dp Slaqef
resisag ban 8isgolvesl dae CHiCYes{8Compdounashed with eant.aNaHCO,

B 75 f byf to th
Pt ek R e
rduivaleeei &2ce§§|éﬂvéﬂte M’:H r o1 @udiidls @Q&‘EEﬂed\&ﬁa)flash

System Operati ng and Mai ntenance Manu
CHRGMESPIZEPNY 4P HE dPPEaJERORS Perildvé%éhﬁ ehtpwr &o give

| eifﬁq‘dga ésiw yashgd aggqereanceﬁﬁaunm; qugh€e§uﬁ>@m 1he ' ONMR

washed Jur kat cells to a concentration of "8 x 10
(GOflas Sl WAz ePPOLNG & hi (/g 12 HikM &/hm2(d,P|«be=t BRo Hhe 1 H),

t re up gan e e,a orm,5 ce
7ggu§s(p§hsfjgn 8 9d‘9%'\8qlt‘§f' I éasﬁﬁé &)t Séé\%h(ﬁ/\’/el‘?l H, Me),
1@t 1t He MSB, ieldss.(s, 9 H); TLC, hexanes/EtOAc (1:1), R, =
0.27.

B)

A mixture of the compound from step A . (810 mg; 3.05 mmol),
di-t-butyl dicarbonate (1.33 g, 6.1 mmol) and Et,N (926 mg, 9.15
mmol) in CH,Cl, (50 mL) was stirred for 18 h. The mixture was
diluted with CH,Cl, (50 mL), washed with 5% citric acid, and sat.
NaHCO, and dried with Na,SO,. After removal of excess solvent,

the residue was purified by flash chromatography using
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8. Gently tap the sides of the plate to m x well

contents. Incubate the plate for 60 m nutes at room

tenperature (RT). C. Assay col or devel opnent 10 9.

Place the plate on the vacuyp manifold to drain the

well contents. Wash twice wwth 100 I/well of wash

sed): 1 byl eheC ol : g . [

hex%ﬁg%gﬁ%éﬁéb ot )on paggr%%&v\glﬂy g;15‘:;)%!I %ggéi%) (rrg"?ﬂ %cﬁ the
produrktro phenyl phosphate to Substrate 15 buffer (0.1M

7 SchPendoe Bebeact Oy UAe (P05 8 it 2 MLy Log, pasc

(3000mgt op. 2éanncddcehanEtomd(4DGul) walsl sefir2d NRORT Lader a H,
Reag t he 96-wel | gl ate in a Mlecul ar Devices ELISA 20
(50, P5t b RHERAPIATEAE8T niP Mnal TR "daERTRi VRS Shilteped and the
£1180htUAIEs ddhcn¥@hebl A6SASdddr pYkfstrl NI LUN due was
specificity of the conmpounds of "this Invention,
purdfdagsby oflathehrappbegmrpupHsicly hakeyges BLOAC d4,:1R2as

a I h 1 inteaqri.ns uch as VLAS,
ene(dRulds 5 JI% 628 Bh"fLat SE T o gy o
(coray, BeosMHE| gspri)o 71.l1@ -adbesien 2 rHy kixt)i,08.88d(d) rect 8.3

bi ndi n assays ,descrj bed above, substituting the
Hz'aﬁpf‘opgf)at es'i@r‘/i"t d§ri f Bxssitrg2cdfr Akl Bprepdidilfg 3
H, Meyand,s&o(s eampl, €1 490ty 0y BONgeLeahe £4d s/ HRMS)3: 1),

express 02 integrins on their 5 surface and bind to
Re +CAMM2.03 integrins are involved in platelet
c) agar egation and inhibition my be neasured in a
standard platelet aggregati on assay. VLA-5 binds
spacinixicatd 0t ®¢hlr gemtbyndfiraregttepcBs (0 W lgg LA46mmol)
[ recentlx di scover ed

bi.nd | aminin. ad(37 ,
and) GIBR AL (ARAK LA Re ot SAEBER ASe dS TS M1 b RGO il MeOH

(30VREM waPord fluileldy uBED 4 eSiRGloded BfRdaplerd &Rl A1 Red

in a binding assay that utilizes the above-descri bed
AfteyCreneyrs @fz wrserar Retventh) fydiSegak8éh) cf |the addunte was

SsS ; t \/ sych.as_ RRM.; r .
oniIREEPS SR iy B cRBle Wb oS UEheas M BARRSY 10x
pd/cay3be rd, faushemol haand tEHOK d 0 AL) Nwys &t iassdly at BUe

such assay tests . the inhihitign of cqntact
“Wpér@én i% Pﬁﬁyatr'?f’weiﬁ'i EQF, gsﬁch e JEEEHFBeRDy
filkeked GihidNHeMfAlltabte widNQUHctMRrabBli HOM SRR bRessure.
Integrin a-4 Subunit Inhibit the Mirine Contact

TheHygeidensway wur} fiedshynblash phromgtograpinolusing3, pp.
nerBBAs PRSI RY e e (BRSO d Ness) o
reduced product. ‘

A solution of the above reduced product (0.99 g, 2.06 mmol)
in CH,Cl, (30 mL) at RT was treated with TFA (10 mL). The
reaction mixture was stirred for 2 h. The mixture was

concentrated at reduced pressure to afford 0.68 g (99%) of the

desired product as the TFA salt: ‘H NMR (DMs0-d°, 300 MHz, ppm)
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John Wley & Sons, New York, 1, pp. 4.2.1-4.2.5
(1991), the disclosures of which are herein

i ncorporated by reference. In these assays, the skin
of the animal is sensitized by exposure to an
irritant, such as dlnltrofluorobenzene fol | oned by
i ght 25 physical irritation, °duch as scratching the

SSOT Gk, S D 2es R 2y RO 0L B, SR,

AxqNe6 prOCAdUrE = BeveHal, days mfYere.3xenaltyzatd I HQNe H,
ear of the animal is _exposed to the chem cal

NHdpi g a8, (vhidl dvnéd -88ndFr edrHi M)redr 64 WAt M &, Me), 3.05-
aNen- il i3ant, 283 (g0nsral ﬁQké')“ My, APRr8bY EEleINo, of M1
treating the ears, the animals are given varidos
réquitesf32he VILA, 4 10¥hMBPHoN SHEhbC R;aneduss .

injection. iny i=inhibition of cel

adhesi on- associ ated i nfl anmation is assessed by

pyeasuring the ear swelling response 5 of the ani nmal

inthe treated versus untreated ear. Swelling is
neashr‘é%PCW%]ngcéthpéF?@P@ldn@tfmm Atiepabl é2PAgtguPBE2 mmol)

r hi, 6k $S, npe y
alkgeg?&?% F%OS§2J| tr?hl gl of s o# | Sﬁl %eﬂ?é%n?g\ﬁi"gﬁ (]
re€dtixedi vedkf ar niitwbigkht aﬂgo$pﬁéﬁl”rmtrl enh. 10AARGt ReB1ling to

|51 Vi say that, may be | oyed to test the
G nfs B’fq%voa@' BI%'/ Ehi) | % cg?:ﬁrio RET ST s P ngxcess
52358kt , Ths reaSsRy W§spﬁﬁ§9fﬂgﬁiEﬁsﬁﬁﬁghaéﬁyoﬁgiography using

described in W M Abraham et al., "a-Integrins
Mﬁ@ﬁ/ﬁﬁ:@lmﬂg%h Fhdle@lugns Bpogitys 410 RespBAsks afidhe

T T i

ppm) WA 88 (s, lhéhelAm')l.ndospo(dueﬂ $\8.5eHe| ence, ARi,s6.62 (s,

1288 a S, . | ibit'o of _ Ascari.s antlg i hduced :
1B oXBhace 5§ Ty Y rolpbnBes by 2 nap b (8, &' '18% na, 2

myaﬁ;r%msweaem i B.8bl eagig sheer. uzhel apmpynds 5o (s,
of this invention may also be tested in 20 a platel et

3a§gr’éght|%n9%s(§ay3 HheMebmpduthis(tof 2t Hei phesdamtz 293

( 0 n, e m,Q al |
gg%g%% gbl 2 sal ts gl%rglg\?éd ?gm{ﬁ%or anﬁgagrﬁg%égit’ R, =

Oadi’lds and bases. |ncluded anobng such acid salts are

the followi ng: acetate, adipate, alginate, aspartate,

25 benzoate, benzenesul fonate, bisulfate, butyrate,

Eitrate, canphorate, canphorsul fonate,

 oYel AReraneny.an! nakep (o gLUSOA e dodoa S 1846 ey was

et hanesu rat'e; 1 uco
agtyeet e hwstih D HOR (35 9 ai, mapsamat)e for 15 min. The

activated acid was coupled with 2-methylphenylureaphenylamine

(41 mg, 0.169 mmol) at RT for 72 h. The mixture was diluted
with EtOAc, washed with 5% citric acid, and sat. NaHCO, and dried
with Na,80,. The organic solution was concentrated under reduced

pressure to give the desired compound in 82% yield: *H NMR
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hexanoat e, hydrochl ori de, hydrobrom de, hydroi odide, 2
- 83 hydroxyet hanesul fonate, |actate, nal eate,

nmet hanesul f onat e, 2- napht hal enesul fonate, nicotinate,
oxal at e, panpate, pectinate, persulfate,

3- phenyl - propi onate, picrate8ival ate, propionate,
sucm Rate, tartrate, thiocyanate, tosylate and

sdancifi% MHzg RREL %1640 (Be BPidni fmS9allms, 1 H, Bn),
sailka(lnl Retfl 5366 Sem,SUCh, aﬁn)soﬁ'éﬂn(@“dapﬁtaéﬁwmz 92 (s, 3
salts, al kaline eart'’h mefal salts, sudh-as !
Harﬂt)naénéér@nﬁ%amzs 2 &3l,t 2.98t bs orPdhi MebdasHs, msAclE3as

[ yI hexy alts, t hyl - D- gl ucam ne,
( ’Fﬁ@%hfd%x%/&nlg%hyﬂ%ﬁﬁeﬁyﬁgﬁe and salts with am no
acids such 10 as arginine, lysine, and so forth.
)AI so, the basic nitrogen- containing groups can be
quat erni zed with such agents as |ower al kyl halides,
such as nethyl, ethyl, propyl and butyl chloride,
bro | 9fli GRS, f at Sg h
|mleﬂt%§?ueglgrét(ﬁgl dlck?u%’g}IK %IS%' i suI Em 8 9-gigmmol)
1rch’eq0H 15 k) | rs tmmltedswdehy&quécamr ydlipnrryzustyll nand The
hroni.des ar al ky

TG REs Lt aFe AT BRI AT TR My P bEBAR R Sided wich

TRH Hema.lvyme& ®¥6)ai | m@l pbbeust wad @ﬂ%&ﬁhéaeozpww@aé
are thereby obtained. The conpounds of the present
r‘%W@ﬁrPBﬁSﬁaﬂ}%e“lm defirate®d ) pRARGER cbinegal gradient
Syl h S a . .
oo CrRaLbpR, T B RO CRLRIRE X & 7o) wicn
eroactratbypfnh@ahnmmbmochg BXAGi (13l hg, OR3¥i :Bsdirated yield):

T o Gy e N

- 7.jg%-6aAUS¢H ax3 mnt 5a522%aaryi a6 wRLra-synavihal (m, 1 m,

i nt rast ernal, intrathecal, intrahepatic, int ral esi onal
(Bnt YacF ok Hznj écHi on2 4 (s dsHontMebhrd $#eg.52 (m, 2
H)Th apgac | .C 0 t Lo
)co%pg?séggngb%f q\ﬁ%e g‘%ﬁp‘éﬁ%d of @;’hﬁém&%ésgf,% +1%equires
5Q2ivention, or - 84 pharmaceutically acceptable
derivati ves t hereof, together with any
pharmaceutically acceptable carrier. The term
Prepar pEeBX3@s used herein includes acceptable
)adj uvants and vehicl es. Pharnmaceutically acceptabl e
carriers that may be used in the 5 pharnmaceuti cal
confrosat solst iodn tdfi 4 -meyhyl 4 Dmiitrobedeoidudciar g10ng S5
ipted to, al um n al um num

aﬁatgyrldiég]f?ga %Egegg RT was a ded benzene sulfonyl

h

chloride (19.4 g, 110 mmol). After stlrrlng for 10 min., the
mixture was cooled to 5 °C and t-butyl alcohol (12.2 g, 165 mmol)
was added. The resulting mixturq was stirred at RT for 2 h.

The mixture was poured into a mixture of ice and watexr (500 mL;

1:1). The sBolids were collected and washed with water (30 nl x
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jts
usipg SAEEPAF n

l ecithin, serumproteins, such as human serum al bum n,
buf fer substances such as phosphates, glycine, sorbic
acid, potassium sorbate, partial glyceride m xtures
of saturated vegetable fatty 10 acids, water, salts or
el ectrol ytes, such as protam®heé sulfate, disodium
hydr ogen phosphat e, potassi um hydr ogen .phqgsphat e,
3) sodEGRF cAFBIRE NS T VaSHNPe leogl%i &aﬁq‘)sﬂ%i ggter was
obtBgRasi um trisilicate, polyvinyl pyrrolidone,
cel l'ul ose-based substances, polyethylene glycol,
sofcum salvbigrerthiheelabgvesestas Fbily gor pl0afmgl) in CCl,

S..pghky Y. )] | @C ol
(sq o pr REnga a Sl RODHRREBLOBI NG Gl8e BE ¥EifoL) and
beriztist peroxide Pl nmcedt moal) . coTipOMiditare way befluxed
t he formgf a sterile injectable preparation, for
fom,iBuble BALEEE FRUOYRS Qb SHCEoSERbIRAyr theo TERASNE HRR
puSiUSRANSLO0R1 adRi ShridiltVdTaPRyTBYiRE KHaNdsTERBAC (19:1) as
according to techniques known in the art using
the glugbketodgiyersihg didlkdt PEnghaderamiden@ssaspehtipneil .
A SORB, FBeCRL Aidiiqd 138G6AB] CLpTRRANAYION CliB Al 88 m1)
%Og a s{’erl e 1n ecta%e} e solufion or suspensidndin a
wasGidedxto paseltteial lof aethylabhineli (UShEnOMHES 30 mL; 60

sql vent,, for exanple as olution_.in 1, 3-butanedi ol.
mnoldy A5 RifeOVEE BRI PInieD) BLRandF R KESIES PR RRyre was
st DS ARLORGd£3EE1 0 &Ind JIneeatrst&@| i iveituand TEO! L& hue

sodi um chl oride solution. In addition, sterile, fixed
wapdisspraedohneftiGnal (8P &¥l oyashed withs HakenNagFo, (20 mi),

en [ [ ; andny -
ang AARCaRE V6! SO bl BERORGooRTY A reikS " of
excbsglspleendesthe Pedd ddwec ives, psuthied mt il@siiccramatography

oo VAl ves el GiiSel Wo IS 43 o (san) o

thoidBeaUbangak! ¥s a& ceiabh@10bkSoiBUCH WRROICDHEL Qi 3o®@MHzZ,
castor 5 oil, espeC|aI6¥ in their polyoxyethyl at ed

pPrYkr&idInd s . TheBe: 08115 sl .utd 6n§-8rH§us%é'Hsi In&Emé¢: af sp 80

c i n,aa,ong-chain cohol Lkl u di speksapt ,
Hzéa‘gtﬁﬁés 4Pi?—|g rI\e/gl'yﬁ]gﬂg' sllfﬂn)i'l 2?'4% gghoﬁrﬁ"r%ge)' P2 2w,
NHphar sgcdst,i 0aH) ¢ oMdsi 10 Me0df inhCE,dlaveRd i=0@ .Aly be
orally adm nistered in any orally acceptabl e dosage
form 10 including, but not limted to, capsules,
B) tabl ets, aqueous suspensions or solutions. In the
casg af tablets _for_ oral aLLLers. whi r
corﬁrﬂ'}ﬁ’ﬁyurﬁsgg F%%I%%ne&fuglc ggg%a%éééop?ny@tcaquﬁ $.45 mmol),
dilubhiat idicazbenste UM g,a%.900ne3) MG tRNale, 0%rge, 10.35
al so tycp}{ cal I(y5 added. For oral
2

mmol) in Cl, (50 mL) was stirred for 18 h. The mixture was
diluted with CH,Cl, (50 mL), washed with 5% citric acid, and sat.
NaHCO, and dried with Na,SO,. After removal of excess solvent,

the residue was purified by flash chromatography using



15 adm nistration in a capsule form wuseful diluents
include |actose and dried corn starch. Wen aqueous
suspensions are required for oral use, the active
ingredient is conbined with emulsifying and

suspendi ng agents. If desiredcogertain sweetening,
flavoring or coloring agents nmay al so be added. 20
hekaee fEttOA®| (B : hasphhe nelestit ad ERRPASLE ?n(z‘gp‘f) i Bhe
inyention may be administered in the formo
p§ﬁéb%§1tories for rectal adninistration. These can be
Pr ePRI@lkdlidlion Rie! BeoraEil it 31345 8P £.17 mmo1), 104
non-irritating excipient which is solid a room

PALGPEIRA R K28 mEaLY ard tBROH edklaml) ewper st unedand RT

. ryef | ' h ectumto r.el ease the
uﬁ?ﬁ%ngéﬁbﬁggng%g#iéﬁﬁéﬁéﬁéf%dgogoggaﬂhutt e “nggﬁﬁkwas
fahtepad )&‘tdﬂ)ﬂlenéil_gt‘ytel was lduhdqerraeeaUit CAdduced pressure.

T502$osj i ons of this ingen ion may also be '

Bnf o796 MRS BNFELRD, P hy(qhyompERgTaRbY Arsdas of

hex&fes EtOJTERL: 1) NG5 UERS &\ fd: o g&g@n§,f§ﬁ_gi (IJSS’: of the
accessible by topical application” includi i seases

depiyerd qompoumkle SKiMR oiCDO3e, 30HWMHZI, npps)t i hAS-tr.acim, 3 H,
It pinC nmu | O dily, prepare

AP ERE PR MDA B TR BN S, e,
lappl (zatd a1 ,f Or.46hés| onel) § MIEst ihexknes AEGOXAN4: DL, R, =
oe%gected in a rectal suppository fornmulation (see

anove) or in a suitable enema fornul ation.

Topi cal ly-transdermal patches nay al so be used. For
cgopical appl i cations, the pharmaceutical 10

conpositions may be fornulated in a suitabl e oi ntnment

contminlixtGiret BE 8BE | ¥ESMBESUHW FIm sUspeRdes, oy g; 2.32 mmol)
- dissolved in one or nore carriers. rriers

AprdimaRed agehvheRe rdicarbaviene d3RPOUWS? .55 mphll in MeOH .
(% ?‘?’rﬁﬂt :WCHE vie?Liud8, uldlr & &1 ehnh{:rg?sbé_.l;?eremf%%r 9' h. After

, I quid petrolatum white petro pr opyl éne’
rgng\col ofl BxeeEgoRGEYENt erle,050d VOS§ pr o Vit len addanps s

[ fying d ter. ernatjvely, th .
offHlAd Y M miRtBRoe e BAEEE U ot achd prow . 208
PA/C t €31 e ngQt 00RBONMEY PAIAT BYON Mid00miNevAftdth®red at RT

c&ggonent? suspended or dissolved in one or nore
up P

faceut P B aP y)éﬁ@§§F§Eﬁef€§rFi%rs.Fﬁ@iﬂéBF@ré was filtered
af@fHES 1642 tbNGhE dSonbet e AR d Ok L‘E%ﬁ%eeéj é%%ssqu e &l agrora
ate , cetyl

oil, sorbitan nonostearate, polysor
0e89 e (943, ofetbaryéduced gmdduc?- act yl dodecanol ,

benzﬁylsoqlu%gggl o@nghgvaé}?or\ie reduced product (0.99 g, 2.06 mmol)

in CH,Cl, (30 mL) at RT was treated with TFA (15 mL). The
reaction was stirred for 4 h. The mixture was concentrated at
reduced pressure to afford 0.90 g (99%) of the desired compound
as the TFA salt: 'H NMR (DMSO-d°, 300 MHz, ppm) 8.63 (s, 1 H),
7.37-7.26 (m, 3 H, Ar), 5.96 (4, J = 8.8 Hz, 1H, NH), 4.53 (m, 1
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For ophthal m c use, the pharnmaceutical conpositions
may be fornul ated as m croni zed suspensions in
isotonic, pH 25 adjusted sterile saline, or,
preferably, as solutions in i@ftonlc pH adj ust ed
sterile saline, either with oUf Wwithout a
H)Pr @SQEVahi V& S a ngyl Nip |
)AI?e?Ea?$vé?§,qg?orgogﬁtﬁgiﬁ%§9use§] tt'lhe5 ?S 3 H, Me),
3 MarnBBelmi calH)coRpssi (son3 HaWMd)e TLAY NubatiesbH nirH,Cl,,
oiLn t such as petrolatum - 87 The pharnaceutica
‘corrp03| tions of this invention may also be
adm ni stered by nasal aerosol or inhalation through
)the use of a nebulizer, a dry powder inhaler or a
nmet ered dose inhaler. Such conpositions are prepared
accar dixgute dfechei gumsourtd etdm lﬁ%@‘ﬂncl mswangﬁf t1 @ifo mmol)

r@g% Eﬁc gé %ﬁ; feor nmul ati on and may &are

&eien ial8 fe™b en?)t%y?'?ﬂ})bé*ﬂzyﬁoﬁl é% dI‘L)orWaS refluxed

undiehes St ESdHe thS§§f1¥9é'&ee°rnf§9&°r PhiEQEy pé dcgfﬁtr@ ¥ tB c,
enhance bioavailability, fluorocarbons, or “ot

HGordelt i Driel) was afedzi mftar m&cpgail of evgmmetss solOent, the

t [ [ ed| ent at i ned

repiBu8 PAS s AR KG EDLE iRk aBRY i Mol os:Cl,

(1f: @) nas the anaxeyutdepegﬂmgzwocrg tlagshost ilﬁ@&ie%ire@nQCLd as
B art cul agy_wgfgde1 of adm nistration. It should be

s¥% H MR (PMSPaE  PEO RagePRMd 718 (s, 1

H,t BeR| MENGs r Qg TR, f AF) ANy, PArEd,cYl AT A Wle7 1], Wyl 6.6,
depend upon a vari ety of factor's, i ncl udi ng' t

1 Bvi9iY 6% 3 e SPetif3 BTokfbovhd énf)lltbyeoﬂ I't)he3a§e, (s, 3
H, DRy, Wi gt g 08NGT Ay ) heé""etsh $9¢(sdi Sta) | | g]:ﬁi/izoﬁgl

admnlstratlon rate of excrelon 'drug

- (CapieN,be qﬁjdg—rtentqulréhezﬁlr)e;at'nm‘g mbysmsoramrarmh ,ClheRr, =

0 ggverlty of the particul ar di sease being treat éd.” Thé
: amount of active ingredient may al so depend upon
the therapeutic or prophylactic agent, if any, with
which the ingredient is co- adm ni stered. The dosage
and dose rate of the conpounds of this invention

ef f eré i veid Er{&iﬁﬁ‘éﬁéﬁ: DSIHPMRES 0Qh7i MG tif BMF 39.5 mL) was
adhesi on wi Il depend on a variety of factors, such as

acﬁﬁgah%ﬂ Jrih PG rﬁé%*ﬁ%f 42 mmed) sfor i mime The

tacit 0 I
PRl Sl pled ol AR

(45hmgmeCelfd @wiold oapoBT tfam aksdd, ﬁhel it yredgraentibiited
wi%. Bﬁéﬁcat | rb%n%'&y%'éﬁ 'y cqq:sral%e ac:.gel 8 flsab\:et “%%%O,a bza(.)nu dried

with Na,S0,. The organic solution was concentrated under reduced

E)

pressure to give the desired compound in 10% yield: H NMR (DMSO-
d%, 300 MHz, ppm) 9.97-8.57 (m, 2 H), 7.95-6.50 (m, 12 H), 6.10
(m, 1H), 5.50 (m, 1 H, Bn), 4.98 (m, 1 H), 3.90 (m, 1 H, Bn),
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and about 100 ng/ kg body wei ght per day, preferably
bet ween about 0.1 and about 10 ng/ kg body wei ght per
day of the active ingredient conpound are useful.
Accordi ng to anot her enbodi ment conpositions 5
cont ai ning a conmpound of thtstdwvention may al so
conprise an additional agent selected fromthe group
3 edhsist indl.oPMedor i 80st@r 0F db, Mlon@hB8rRaSDrém, 2 H), 2.20
nti ast t,i ( t I tabilize .
Bt :Magﬁr'ratﬁ%r’i He2" 53¢ k‘fféﬁﬁaﬁ?&.’scs‘?? Itk requires s38).
I Mmmunosuppressants, antinetabolites,
{ mrunonodul ators., 10 antipsoriatics and
anti di abetics. Specific conmpounds within each of
t heske sdlasden wiythe sempmirll firiommeaey Bf (9 hoswey,! 05086 mmol)

.under the proprjate oup .headi ngs 1 n_"Conprehensive

”Mgg?@f n&l m?@hé’ sh?at,:gée‘f’g%{hﬂﬁupP%sPlQﬂfb?d‘f' 1 mbL). The

r &8O 201 mibRurl7Qa886t { 199 )at R1heodi §Ch OSti &L (gcz.l\ﬁflgggd with
ude

IS herein incorporated by reference. 15 Also inc

THR t Ot P8 Gr 8ap) ar TR RGVSS vashpusifiedahy Mydee

X i n 100 icyl S . . .
r%gﬁ%s?fr%mme %tl gr?ggﬁﬂc% 5‘%3‘? H%’ Pk BRI & Finear gradient
of ax?rycﬂmcu(nmmmguppwgs:sm 2% @gmgnag@sn_mahm' 'de'gamﬂ with a

t hot.r exat t| netabol it ; terol ds I nnhal ,
fg&élra&g € pﬁga‘(“')?"?'ﬂh’a P q:‘n‘[eeiﬁgélﬁof@'o mg, 35% isolated
y{ é TN GHDRMR atBMSO-d*A\CEeY Ay ppm@t Besg e(dOdi IBNt B, 98 (s, 1

the i nvention provides nethods for preventing,
R) nhi fi%-ieng2ormsuppriksi P s, adHesi D8 akbosl at 6d6 Hz, 1

uj Nfd a9l on and gegd aghesion- asgoci ated ijymyne or
jaut ol nmune resgonses. @gA -asgogi g?édfc@l'l %egfénB H,
Nyi¢ lay 2 .8528 .68ntmal 2 rd) e 24232 (sar BeHy Mod) i M3 ,amyat Bop,
j e. an ut.oi nmune di ses. Thus, inhibition of
(%’éngy’g}é%hg i g’n'*:gyret%rceé’ §§ﬂds of this invention nay
be utilized in nmethods of treating or preventing
' O\, ol ne and autoi mune di seases
P#%%%%é\ %u?kgz}] limted to arthritis, asthma,
Aal hesguesy of8W-madhilisL£SPid ahtiyd el r @S, 19y REr 3,15 mmol)
cardj ovascul ar di sease, thronbosis or. harnful ) :
a*aﬁ_? A Cadgrédabi on’ - iy | BRPRK 110 flecipdnacenippraid i (125 mL)
wik SEaieq RROrIASI°g, oWl BI Bl 6, SChRE0%kct S solution was then
i nflammati on, Crohn's disease, ulcerative coF| trs,
cepeardmaited B n¥phudt teo andthiéthat edli mndanether y (Xehaml) was
p sease, fdia .ocular.itnfl ammatipn (such_as .
aGREFTT o) e Repiieiaf elaal WEFITHL IR C e Bea wieh ether
amdit ai rmdeeedi seasdve Thiev i givelit izoncal Seolid ovi dhe solid was
har rg%ceuti cal fornul ati gns. contai ni‘ng these VLA- 4-

slurried with CHCl, (250 mL) for 1 h. e solution was filtered
and the filtrate was concentrated in vacuo to give 7.43 g (68%
yield) of a tan solid identified as the desired product: MS

(ESP+) 190.9 m/z; 'H NMR (CDCl,, 300 MHz, ppm) 3.38 (s, 3H),
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medi ated cel |l adhesion inhibitors and nmet hods of using
the 10 conpounds and conpositions of the invention for
inhibition of cell adhesion. Preferably the diseases
to be treated with the nethqods of this invention are
sel ected from asthma, arthriti%, - al l ergies, adult

respkrat o J, Sl e yndr ope, rd ovascular di sease

3t ﬁr%o?rbggsl Q{'o(rj,é}ﬁdr Sr?fsﬁﬁ Bgﬁtg}ee}ﬁggg%e?g%ﬁl gt G af af't7 52-7.58
(5 0B) ecriem, (ddeopl astigl dilsedsez,PsRfiasis, nmultiple
sclerosis, OCNS inflammtion, aohn' s di sease, ocul ar

i nflammation (such as wuveitis), artherosclerosis,

Bpslawaasompoumdms;bmrpzaidqetmfrler @ qat.bang, ma: bllgl'n@ol) , anhydrous
S et es n I N anmat ory bowe | Ssease.

B8 Thodh ettt TP enbPOTREHEY b TAROARAL LEREE 5. 75 mL, 8.03
mmawnhhenetnya HEAPLGY apy. o i) CHOTEY NAfd19n Md_%h %{hrrled in

anti - inflammt or% or | mMunosuppressi ve agent
aphHereRt | HE t HrGphkl iatc| neem adeimpesataré ofoof zeheh The

r@gggién'ﬂlfttﬂ§%% t‘%x% a%@.lﬁ:g&@dzgh%gﬁggl{; gl t?e,do f:.ltrat:e

fornms adm nistered at the sane

cantértmatied i iresvacucd@ndPtap. rebuXint Agsolid @:.Q.ﬂitédo flash
0.124 mml i.n I\/IX

?Ebﬁﬁa"fﬁﬁén"‘%%r%%&??' |‘§§JE§ édé& %‘th/lezsﬁeé? 5°b§hZ9I 1.63 g

(20br gionapt 8Ee al N iMe (A 16ly) soTifi% fﬁ%%:h@&‘eﬁ‘ é‘v'su the desired
stirred at 0 C for 4hand for

P’ﬁPé&“Eﬁe N ESPrHt 881 W2 h “Et R 6@15@;rrLPOO\AHBhecbpm)th 24 (t,

wat er 1 5§, VL. 2) n) n dr
JNaZSOjd'fé %fzte:"lrﬁ()rerrzovszﬁtzf'7 excéséﬁgbl %/‘enf1 Fs ie re '&f}e (ABq, J

=was.purisf i odb by F4.49h Hehr QR ogmphytusarng 101 Hz, 2H), 4.13
ex ngs/E (1; a e, eluent to give 210 ng (72%

G Tne aneng= T8tk SO TT e of TneaoTnfhe LEb0 Ags (4. o -

80s25HaOLE) | N7 BRCLE:, (io-m;lvat p.&vas, added 7 g4 (qa, g -
p- ani soyl chl oride dropvvl se in the presence of %N :

7(3%'7]n'gfv Hzg51Khol) . After stirring at RT for 18 h,

the m xture was diluted with Et20 (150 nlL), washed

WItI'LS%lS Clt‘ﬁri_c acid (30 nL), sat. NaHCO3 (30 niL),
CsatTheNa PP )EXefd EF?%?F%‘% hBNadBR  Aft ef-Penowedl) was

A0EsENERES15 0L ¥eAt fuhbig! astHye igf i@d by
chr omat og Jfapﬁélusn ng hexane! B Og\ga?Z i 4as“&g;t he fé\q}’genr;:te’act"mn

sptugicre ¥89 2310989y tof elhewldeswawd p'-loodmrn 1EetpRrature and
af%p]% HW&@BE} éi%g’u%nl%ty( ait:uia d6§<§8§é%’Na§%O3 (100
wh) /i) (1@0 68) (M The) slurry was brought to neutral pH with
solid NaHCO,. The aqueous solution was extracted with ethyl
acetate (4 x 100 mL). The combined organic phases were washed
with water (1 x 100 mL) and saturated agueous NaCl (1 x 100 mL) '
dried (MgSO,) and concentrated .in vacuo to give 1.83 g (98%
yield) of a yellow oil identified as the desired product: MS
(ESP+) 336, 358 m/z; 'H NMR (CDCl,, 300 MHz, ppm) 1.25 (t, J =
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2.55 (m 2 H, 1.40 (s, 9 H; TLC, hexanes/Et OAc

(1:1), Rt 0.43. B) The conpound fromstep A (170 ny;

0.4 mol ), 10% Pd(OH)2 25 (140 ng, 0.1 nmol) and

Et OAc (30 nmL) were stirred at RT under a H2 (1 atm

at nosphere for 18 h. The m xture was filtered and the

filtrate was concentrated at reduced pressure to give

100 mg (74% of the desired conpound 1H NWVR ( CDC13,

300I\/Hz ppn) 732- 91 -(AP42-H, Ar), 6.88 (m 2 H,

)H n} I? (s, 3 H Ow), 3.67 (m 2

7-19 Hzy 5%’”( k392 Bi 4@‘ (s2H)9 Hy:42rL65, 1080 Me®H90-3 185 (m,
2H)CH2ChZ, 24 O(q.55TheAC n ro ep B (50

TARE, (B 2w, Wasa, D TR 7T Gl O 3 o2 905
Hz'n%émc&(%&t fRg. @ £78.%%wl3. FOHZL51H) n. 8. The(qc i \eatzedl Hz,
qgjacid was coupled with (33 ng, 0.148 mmol) at RT for

18 h. The m xture was dlluted with Et OAc, washed with

5% citric acid, sat. and dried W|th I\Ia2804
D. Belorganee tH loax 6 ;&% n er du

_doressure to gl ve 6 e desi re
and) H<WRR MBREES deFe 3@% pq@nr}el 9960- 666&9(nmmdn H.1n 2:1

eth(éhﬂ\'}'aate‘% 2(5543 @9 (‘gi hg%t %g’ %iéﬁ“} n%n%drg{%:fl%l Hjcetic

acifs, (Chd62 5D, (q;z@msmmmfwam +addedjui r estt40) 2. 1~15th hot

e.c ound fromstep, C (67 124
reabe SOl UL AL " S ATROUE LS B0 5 (O e e
witfhbot eettharml (3 xt BoemdAS Sthér eth BatRT whar c@n@enéﬂ!ﬁ;@d in
conce Irat ed .under vacuum The crude product was

VacEari e UeS whaceFRYhr s2esHRise 482618MEDI urvRgER mwith
saturased:na.qmusg ¥aHdojearn Gt age enk,) of w&éerc'ﬁc'% 2O (831,

9% TFA) to 40 % CH3CN H20, (0.1 % TFA) with a Tl ow
sat}’ﬁ?‘ée f afb‘eﬁE'leﬁaq]o di vé& AX7 £90.®Lhy, dJ.r'ﬁ%ﬁl deaS@d and
con¥étredl Hn NM%L(ODM%Q 300 P

7.59-6.91 (m 9 H), 49&3-9 Hgt%w %59#?5‘? 5“5% was
disgplyadeyin 4 sscgcmmm nasaed X18%ug5 (amsmcta el plug and

: conéez%aQeal 41é{n vagcu’a) @.ve. fig;lé_(??%f ylé\ﬁgs oE ';./l ;:Lellow .

requires
foam identified as the d351red product. MS (ESP+) 306.1, 328.2°

m/z; 'H NMR (CDCl,, 300 MHz, ppm) * 1.21(t, J = 7.13 Hz, 3H),
2.57-2.76 (m, 2H), 3.27 (s, 3H), 3.63 (br s, 1H), 3.87 (t, J =
7.25 Hz, 2H), 3.89 (ABg, J = 14.69 Hz, )L = 77.45 Hz, 2H), 4.10
(@, J = 7.12 Hz, 2H), 6.79 (dd, J = 8.84, 2.56 Hz, 1H), 6.95(d,
J = 8.66 Hz, 1H), 7.07 (d, J = 2.56 Hz, 1H).

E. 4-o-tolylureidophenylacetic acid (0.57 g, 2.00 mmol), EDC'HC1
(0.43 g, 2.24 mmol) and the compound from procedure D (0.61 g,
2.00 mmol) were dissolved in anhydrous DMF (10 mL) at room
temperature under an atmosphere of nitrogen. After stirring for

3 d the reaction was quenched with water (30 mL). The resultant
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To a solution of 2-nethylam ne-5-iodobenzoic acid
(6.93 g; 25 mmol) and Na2CO3 (2.65 g) in water (70
nm.) was added dropwi se 5 a solution of phosgene in
toluene (1.93 M 20 nmL; 38.5 1) After stirring at
RT for 4 h, the reactlon mxllggo was filtered and the

olid | ] Th
oSG B S S i 2 8%0 P FEE G £ TEE Y Torecipitate

wwexuaedeéa rvectrprmlmueoﬁsm@ituue afnahez akoge ®b)j hoY¥ agqueous
(5.33 10 mmo] ), a- n|ne et h

NEIo & 136 19, g, v B E 2 G i SibFrtedin vacuo to

| Al Yk asrnapuahdwﬁ é%é& fQedlas "R )d d
gf;?@Dal\/Fﬁ]%O( ,‘n\j\v/z;s h()eat ed at 60 C]for 2 h1 Tﬁe ar%axture esire

pmaéucm):ncb@ntMlPed 5ﬂ2v&cu5.)9‘hrfd nies rEsN@&le(mqmeI-dteoBOO MHz,

PRAL L S dnd 471 B 1EH e Kok 38 2 FRehy (e 20,

3081 exspssusol gest, (8,7 2@)(86%7808.bke (mdesw)eda 96 (ABg, J =
conpound was obtal ned 1IH NMR (CDC13, 30 d_Pn)
14.8 H% 48L(F 85-RE Er+NAR) -640P7(Jd. 1JH |\iH)°3 z0 2H), 6.94
(é&; 8 Zszv 911 e, Aibx),471i‘3(%d3 F 4.7.68, s?:J'& Hz, 2H),
1" (g 2 H, 2. s, 3 H NM)

7537(1 321 !:me 36)Hz'7 $7Hy . 591(m4 ), L92-7.98 Hm, @H 8.40

99 13H17N2031 of l\/|++Na requi res 399)
(é) K”m Xt u%% (% %&g conpound fromstep A (3.76 g; 10
nmol ), a- brom)acetyl brom de (3.03 g; 15 nmol),

( : St medy at ,

rof 5 h Sl FinetyREibdo R, HRELE S oL ¢ 1T mmol) vas
addsdetowat lsdA%tdiohr icf arhied, cmpzbtsai £ idaH@ER caddrdr Eed0.57 g,

th A Aft I t
oL ot "B LR AT (RS0, SGER wn fheptere ot
niEEdeh R0 %Bm Rﬁﬁbe%a&ﬁre 93 af:80 (éﬁlﬁ'lh"g Afc)r 5 h the
7.06 (d, J =_8. Ar), 6.75 (s, 1 H
rgaghigy was . fzqueq.gi ap_qq_btheg, p;c@cg.pspat:gn waslpﬁd vgu.tﬂ THF. The
p&égl arlé_h%% %rrn%vﬁ@é&k 1J1 gﬁaglﬂ’aé)étﬂ)o al:e%gc(hmd/ether

m xtire of the conpound from
(eoepmiB (Bot ®2 6h24 ﬁnrin:le)rednd wEshEe3 (zStms g1 mmxal acetic

SCIR/SERE T, 1 RO Wi TG A 0 GRE oGO e 042 @

(yashodell) hotalzewhit® @dlidc idendifaed BRE7: Na$ICBs Rl 544.2,
dried Wltq Na2SO4. After renpval of excess sol vent,

S6Ke2r 8¢ZduSHWIRR1 0366 EPRP et by3 99 M c PRIMER Jfr affhry 3H) . 2.56

% herx%e t QQqy ( 1:2257a9¢t hg el7ugat HkO ﬁlh)’e i @@ Gs, 3H),
of ‘the désired conp ound : DI\/B

aviEa, (ppnjzl-la} 29.0d;3J7% 1m8 2H), 13H)7 VABFB (9= 11-‘4-{)13 Hz, )L =

75.08 Hz, 2H), 6.82-6.85 (m, 1H), 7.01-7.05 (m, 2H), 7.27 (ABqg,

J = 8.59 Hz, )L = 60.76 Hz, 4H), 7.16-7.21 (m, 1H), 7.80-7.84

(m, 3H), 8.28 (s, 1H), 9.34 (s, 1H).
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6.90 (d, J = 8.6
4.04-3.83 (m 4
(m 2 H, 1.22 (t, J
hexane/ Et OAc (1:1) , = D) A mxture of the
compound fromstep C (100 .24 mol ), 2-nmethyl

pgaggﬂwﬁar&emﬁgm ne (87 ng; 0.36 nmol), PdC12(PPh3)2
0.024 mmol) and Bu3N (89 ngy, 0.48 nmmol) in DV

A(l@rhﬁshx&?mm§§ Head&dnhat 200 Omeidewasrédeditty a(niursy of

The xt.ur ed wi.th Et (90, M),
"GPEAnas paseEoliine (Lo E i "'t Rareseth e s R R an nentc)
(blaiﬁ@r, :Afz«;emeumszﬂl afflyd@ies Tasol(¥ent) udddr £ Ia@khssphere
urified by flash chromatography using 5% MeOH

rogan ¢ hérhél GRAFLiN Jak 3 rxgd( 8bogoont tzemperature for
egi 3
23 §85 ,gé &owgfgg :(elft' %1(&@N§%Q§%m g@@%ﬂgg%med
wikh etige (agetatbl) {50.m) ( dyashed &:LBh Hit;e:B H) X 15 mL) , 5%

7.24-7. 5 4,10 (6, 3 =7

agfdad i 47 5715 %) bl s3ppirdiqn Reusong bagh (i 15
m2) H)dr:?ec?‘kh(g%b.) Brid d¥kcenttaldd(in vacud tb g?we :_?e}.low
M5, nmiz 580 (C30H31N506 of M +Na requires 5

ok NEPRS mlcﬂzeleur#led @& lash cslmwmcrwmaphe (2:1

eﬁﬂg)?%&afd'eg"ﬂe ﬁgsﬁ %1% 002%_'8 gﬁ?l %c{\@%‘ G4 yellow

was treate eous Li
Ouéal;demﬁme;dt asethasdssxreded)xmduﬂf +f ot NMR, (Cbeb,, 300 MHz,

Wi t t = Th duct
PR} HAE U ¥ oy Baks oy R 3 8Be B et (AR K53 oy T =
6250CH3, ual)ﬂgzaebl mearagrasilaqnhzlozﬂf 15, %%CWHHZ% ;13 (q,
(0.1 %TFA) to 27% CH3CN H20 (0. 1 %TFA)) with

Jrgt e Ho flimi A-40 ive? BXT2801Hz0- 1Y), 6B%S s(dl.aﬂed 7.52
0 1

HY, i SRSNE (PR e RE2 13"% 502 (5 B'Gy 5 oy

(m11H),411375 (m 4 H), 3.33 (s, 3 H NM),

2. 885 2¢H) , r ; 53
(M@N%m ke bl 500 2

mmel h smthMSoPY&mmymmm tnibobentbltmn@ldl Gn@3béfzgyl
i dj (48 was ad ed benz
onyI QZ(S)%gh oh%le QL ﬁ%ﬁeéﬁ% St ?¥I£I3‘
réactﬂ&hrndluuiba wﬂnxtm&nadmxmt@aokedhtétﬁyxldﬂaiatebwlylmL),
al cobhol, (4.44 g, 60 mpl), was .added._ The resulting
VAP RO i S o PP ELHAG G {2 % 5 ) | TO¥ aqudous Naico,
(2 x 5 mL), water (1 x 5 mL) and saturated agqueous NaCl (1 x 5 |

0 J =7.1Hz, 2 H,
3 H NM), 2.77-2.56
Hz, 3 H); TLC
5 t

QP.

mL), dried (MgsSO,) and concentrated in-vacuo to give a thick oil.
The oil was purified by flash column chromatography (95:5
chloroform/ether) to give 0.089 g (92% yield) of a colorless oil
identified as the desired product: 'H NMR (CbCl,, 300 MHz, ppm)
1.23 (br s 3H), 2.50 (br s, 1H), 2.72 (br s, 1H), 3.65 (br s,
2H), 4.10 (br s, 2H), 4.73 (br s, 2H), 7.40 (s, SH), 7.53 (t, J
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The m xture was poured into a mxture of ice and water
(200 m,; 1:1). The solids were collected and washed
with water (30 nL x 25 3). After drying under vacuum
4.6 g (979 of the ester was obta| ned. - 95 To a

sol utlon of the above ester -(3%85- g, 15 mmol ) in CCl4

géogqtm)jnz)?;lﬁ:ﬂ enoig i e ﬁgivd mdeés"%ggmgﬁ)(d: J =

7lhe HextwRe.was refl uxed for 18 h After renmoval of
excess solvent, the residue 5 was purified by flash
chromat ogr aphy using hexanes/Et OAc (19:1) as the

Gl uansltorygiof N0VPIYA 40%16f g} he. ﬁq,mdj_ey ﬁﬁd%l‘(@'é&dﬁéound
oil. A solutiaon {/)9];( the bromde (1.57 g, 10 nmol)

fEAPREOFeBNTTY (BePB8dGed Ot 85amaR} Litiitork :3f ekbangl /ethyl
22eBee (21 N i) ThiEs 3bbcrd gt

per | od of 60 mn. The resul tgl gg i xt’u?g&o heos |r6§e851) at
rgemRfenperagure finf ti¥eh.cofibenteattsicbr wasaehen filrered

cREBLNCCUREe ) SRANEY e CHRA & B Ve WRRRTEL N Dcetare.

Thiet hotla 2SN . w#ﬁe&f mowahceﬁtexﬁas&zﬁ%\éﬁat toldi&e 0.80 g

( gg i due ﬁa@gur ified by flasgh 15 chronatography using
ReXa¥est ¥ OFPIgE PR éﬁe'é?&f%’l gisv&hegdesimed product:
Ms61ggpof 3re Ir‘ﬁdNﬂ@”P@b&ud agopop! Y

NVR  ( CDCI3, g5 Mz, ) 47§?b al, %ﬁirrlg 88, %ea]ff were
vgry bpoad byt conseet@at mt:hsr.me I-&esﬂ:eld) prdd@et(s 2
HBn)243(s 3 H M), 1.62 (s, 1 H NH, 1.58

(s ; TLC, hexanes/EtQAc (1:1), Rf 20 O. 27 B A

Dryj &t a%%%onrﬁ EOepBIREuEE ofrem e:groas:e@sre @ul0NTEg, 0.24

m_t3 43 6't61ﬁ‘ﬂr¥gd@ﬁ§§fa??§@é% 385{% é\'gg heidor),

T§ﬂ'UrI(@d0$Q)rg,18) t28 Wheli anﬂrelﬂmprza@yd&uwﬂnmd Ro.046 mL,
Cl2. (50 hed. with 5% citric acid, and sat.
0%%@%) | e V\%% ﬁ‘g‘Naigcﬁc’orfl\ftteé‘lpeFéFrBG%I ugdexs gdlesss .

aﬁﬁ‘byﬁmfe dmwtﬁ@géhewwaswyﬂéd b0y fl ashe -
¢chronmat ogr aphy us 96 hexanes/Et OAc (3: ﬂasatheﬁ diluted

vikhepthyd aparate d@%ngQB%Va%heCl H@-thpﬁﬁdawecws mittrdceacid

B8 BEF oy HhGue WiRedh (R FOBLL oty e e

sghurated HXuepUsHBafdi X lakn®snbes elxfied lﬂgﬂo )ThAd concentrated

0 xture vvasflltereq and H]e ) .
in vacuo to give a yéllow oil. The oil was purified by flash

column chromatography (99:1 chloroform/methanol - 98:2
chloroform/methanol) to give 0.11 g (78% yield) of a white glass
identified as the desired product: MS (ESP+) 593, 615 m/z; ‘H
NMR (CDCl;, 300 MHz, ppm) the peaks were very broad but

consistent with the desired product.
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filtrate was concentrated at reduced pressure. The
residue was purified by flash chromatography using
hexanes/ Et OAc (4:1) as the eluent to give 620 ny

(64% of the desired conmpound: 1H NVR (CDC13, 300

Mz, ppm) 7.72-7.65 (m 2 H %09,-6.56 (d, J = 8.3 10

Hz, 1 H Ar), 5.06 (s, 2 H NH, 4.32 (s, 2 H Bn),

E2. A3s¢iuton 1Of M pro86ct sfrém Hrockdbre( b, (9.¢97 glLG,.079

nes/ c, (3.1 R, = 0,49. O A_mxture of the
WEAIORRA + oIt B Eertas hyarateRordat) S 18- shgmol) in 2:1
'mhpmaahyf a:ceixy)l e dteRreaxyt atdb LeRpeatdrd3edQ b,  The
MeOH . (30 ml) was refluxed under a nitrogen

r&FﬁB%%e‘r'%s fidten ayenghed witthngiaciel agebic awvid emd
cgnééngrét?@a/‘)upfvatﬁ% ggdgﬂ'€ %gﬁnﬁ%b%%.?g% [r Xt Yfwas

of these adducts
m;f@e@&mﬂ@smmlﬁmbﬁ@naﬂQQWyst( BBEEEL ac_tth&Eto@rm/

0 psi)) agnosphere for . The mxture .
nfginof(lenly 83 robf T Y B arRtoduieertranbinaatic acid)
toediees a:)fwasury@pmf[heatﬁéxh due, d&aﬁgp%b‘c' ?f'eﬂi/) fclfaéxhwhlte

chr omat ogrlaé)hy usi n hexanes/ Et OAC (3

géPﬁén%d?%t <5t @so! & NS 8OBSRy) Sﬁéduééa W@dthWS(DMSO-
s;pde n hg o requcegd,product . (0.

Wil ppnd 0,80 (30 ﬁ) FURg B8 12 D3 5070 (o,

4(10 ﬁL‘)‘l frfhe 1/eaétE6n (Fi ><.t/0)r,e 6\/»@:4 -3t b6r ¢d, fXeH)Z. 7he3 (d, J

_The tur wa ngen at ed r ed ressure to
Pf% 'q ?’95% {’% %S r(éd g?gdu&'las (&ne 1HEA
sal t: 1H NI\/R(DI\/ISOd 300 MHz, ppm - 97 8.57 (s, 1
H NH), 7.89 (s, 1 H A), 7.79 (d, J - 9.0 Hz, 1 H,
Ar), 6.76 (d, J - 8.8 Hz, 1 H Ar), 6.34 (d, J = 8.6
Gpperal Hprofpfiure, 6ar (ikhel syntiesds (of B, 4 bavizodidzépine-2,5-
)i, 87 (m 2 H , 2.43 (s, 3 H,
daéﬂ‘/b% &n%ﬁid %“gggr CI5H2ON206 of Mel 5 requires
325); TLC, 10% MeCH in CH2Cl12, Rl = 0.13. D) A mxture
Aﬁfa%]\ibe &pggz 4rdiheom step C (200 rTg, 0.62 nmmol) and
N 2747 nL; 1.23 mol) in MeOH (30 L) was
Ar eMIauged'etsdldeﬂ.oadedt waghkn Faboeppbes e dDrp mlanidkt 7.0 g, 2.8
colloTLi ng to 10 _0.C, ,}—%:1 é; N, 2 ni.) was added. After
TRy ¥RS o FTEREES S WILR| PR Pipgrifdne e \ﬂ&@eﬁbﬂ-#?’@%ﬁmlde (75
mpy flkagh abromanegeabhy usiag MalGh CREEL? Her) ;
the eluent to give 110 ng (82 % of the desllgerrgd g%hgd with
dimehyl fpmmapdideow sof375mIH NVR ( BSGns], 300 (WdZ5mL) and

dichloromethane (3x75mL) . B. A solution of 2-fluoro-5-
nitrobenzoic acid (s.18 g,  28.0 | mmol) and
diisopropylcarbodiimide (4.4 mL, ] 28.0 mmol) in N-
methylpyrrolidinone (50 mL) was added to the resin. After the
resin was mechanically shaken for over 5 hours, the resin was
washed with N-methylpyrrolidinone (3x10mL) and dichloromethane
(3x75mL) . C. The resin was separated into 14 equal (by weight)
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ppm) 7.58 (s, 1 H Ar), 7.53 (d, J = 8.5 Hz, 1 H Ar),
6.62 (s, 15 1 H NH) , 6.56 (d, J = 8.5 Hz, 1 H Ar)
545(d J=16.4 H, 1 H Bn), 516 (s, 1 H, 3.92

(d, J =16.6 Hz, 1 H Bn), 3.59 (s, 3 H M), 2. 90

(s, 3 H, Me), 2.76 (m 2 H;iddp,-mz 293 (CL4HI6N205

of M+l requires 293) ; TLC, 10% MeOH in CH2Cl12, Rt =
poQt4$n52£)ncE)pIrme<ﬂdird:c‘ seParach Pedbtobs . OTd SdadABldadtdr with
DVF (1 was activated with EDC HCL (35.5 ny,
re@ll}syaﬁnﬁﬂsie‘flo? 9520 M. sqhietiont {3 ad @ \Rsimary amine in
- flgyﬂ- N AriSlenY Igen

N-FRA Ry T it SIS A RIEREINL D PEinelY Mipoy ueea
ingj QmSEtEtQQ@ wexrshedanzyl aginei t Phengathyllamine s asec Butylamine,

Teﬁ%n@%&ﬁ egl unde?yNgéch:'aetgfjeg; q_glfosgé 'a?ﬁ.@e ethyl

estey, I vd1eAEPREORY1 NeSLde Vi @l ariie\NVRbut98 WBO 36aminoe 1-
300 MHz, ppm) 9.70-6.40 (m 15 H), 5.50 (m 1 H, Bn),

methoxypRoPansy) | 3soputylaming, pnjl iar.ms@t(w,l)gmlomane, 4-
2 81- 2. 48
1‘"%@‘)8; 1(@?:1%1%&1 53 h?&%8r|291\1505 & F@ﬁ?’?ééﬁﬁ%‘é&%& . and

cy@lspewmmd onEafcht heeetmrpoumj fectragt epl By ( 6ohaken for 20

was, treated with a us
hopiEyy THeN TP LRE) Werke waaied s B BTTE AR SaliAtRone  (3x10
mURT aha@r d2chl ot dwidt hagiedi (Rk@Omid t hp, TELeH Wrddin RIAs tPe®) treated
The product was purified on_a Vydac 10 reverse-phase

Wl@l‘S%BI%rTﬁs (8% Rl =f &%P(%Pn@hboﬂq"%a‘h*@fda@témm ap mL of
1/&5e?ﬁmm1{y@.p}r{%i—f@n5& o %@er'@g E§3 X (ofgxe resins

TFA) W flowrtate of 10 nL/mn to giv
venrg, vaghedswithed-pethy}pyrzkl iIMRohBVERXxA6, mBO0 NHBE% solution

ofﬁl)psfgqg'.%g;%i&s’drjaon 8 b“}—lzl/{l }gbaéeg%llm %f?rﬁ;{-glg%ngée (5x10

- mu3., 8%- ﬁtdthﬂlpyﬁﬁ:]ﬁ.dﬂhon& belﬂ %)(%nd3 d‘ichNUE‘bmethane E. To

2.82-2.52 (m 2. H) 3 (s nm z 502
each TRE IS WS oRAReE ] 3 éa»aqtrleg oéozt)- g 2pﬁebylb¥e53@)@hemylacetlc '
gl ug i 4- I3 1
»ci 1308, 801 1l R et gl Bl fo101s .,
mtrbér)lzene §J| fminylof cNI—metUxalr(mQ:odliglmme mml')‘he Afttesins were
for

meg%\an%c% x/l ng %o?ofltzquhaur%(_‘tGg&ﬁﬁ%f) eac e:deél% 5wa% washed
with N-methylpyrrolidinone (3x10 mL) and dichloromethane (2x10
mL). F. To each reactor of resin was added a 0.2 M solution of
bromoacetyl bromide in N-methypyrrolidinone (10 mL) and
diisopropylethylamine (0.350 mL, 2.0 ‘mmol). After ‘5 hours of
continuously mechanical shakiz;xg, each resin was washed with N-
methylpyrrolidinone (5x10 mL). G. To each resin was added 0.2 M
solution of 1,8-diazabicyclo[5.'4.0]undec-7-ene (L0 mL). The

resins were mechanically shaken for over 5 hours, washed with N-

methylpyrrolidinone (3x10 mL), dichloromethane (3x10 mL) and
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was added. The resulting m xture was stirred, at RT
for 2 h. 25 The m xture was poured into a m xture of
ice and water (500 nmL; 1:1). The solids were
col l ected and washed wth vva_tfiro(BO m x - 99 3).
After drying under vacuum i21d g (96% of ester was
[ a3l O solMti o t ove_este .1 g, 30 .,
émmimzi)%}%ﬁie 14&;;_(501%“)@%:?( RTp%ag‘p s fdadd % Veolleion of
triflocreacek bt madd d/wa88rg, B3 /onsl ) (5d mb) bemg@xg‘lesins were

er. oxXi (727 . 3,mol). The m xture was refluxe
equ‘%.r Rfvteé'rn‘g‘*loerﬂﬁ’é‘lteéf' gi‘ée§§9§8[5v¥ﬁf? fhttexed.dFach acid
SRt iBHI iwfdse bd ddeash i@ré’nﬁé?ﬁﬂg‘ysdﬁﬁngcegxtd:igfuge tube. To

hexanes/ Et CAc (19:1) as the eluent to give
qaFiptulfe 1 ¥es bRrédede @thylyedtthar oi30 mB) soEathobubé was spun

' (. g 0 ) .in CH2C12 O m) 10 was
&acg'g’e?ro?g]sg%élo Lft]elgdnTo Te 37I)w§|% ﬁé%&zrﬂé%n ?’H%:;c%’éie products
(HelléBs) madde apuRifbedr by [FEF-HIL.oOft&60giva. tHee corresponding
res Iting,mxture was _ stjrred at RT for 18 h and
’vé‘ﬁg’SHFP tBESPH Y acde > & dEXATRARS i §¥8BvedSin m/z 620;

BXC1 Ms( 8Gn /i )e3 dvashad WiNd) Stz SWHICEX 420 MEL) ry 5332.27 BX55,

sat. NaO (20 nml) and dried with NaZsSO4. After r

M§f TP2Zefd84sBERPvANE, M §0Fi BXS MaMSpumi/ti 602 byBYS4, MS, m/z
loas rongpd o N4 4 US] hexanes/ Et (L as_the

e3j0s Bl Eﬁeg’ﬁﬁﬁs&g“z ShB8s [OMEPRY L B8 LBk g "G/ o2,

BX4ght M$e| ndav B84 ; B4 NVRS( CRZ23708pBAMEz, MSpPHYz 86 7%,

(s, 1 H, 815 (d, J =80 Hz, 1 H, 7.69 (d, J =8.0

Hz, 1 H, 4.02 (s, 2 H Bn), 2.43 (s, 3 H M), 1l.62

Dle3-AminoBot Xkl ¢ acisB apalogsk); TLC, 10% MeOH in

cH2C12, = 0.49. B) A mxture of the conpound from

Eﬁ‘tagﬁl)&( 1.&3@ fa 45”)r‘?r?6’fi)“,re dREt -BRASHIFcafBBENthe PB-Alanine

anklegd, vad 13edn@iEhL3MBiol-88. - AmidObiRri id i

CI—IZC%Z (50 nmL vvaes st ilrred for9%8gﬁ.lﬂ%1e mlgﬁéraeldwgwsang resin

P54dF| 13 ed OwROh TEIR12 (SPher Fatdashwfl weehn5%oci solvents and
[ n a ried S, After '

’%%ﬁg%? g?ézejéf:%%s SO veln?: % q;thﬁg nglggﬁlgg%a? nplfrtiepi Eq @ ©0-20 M

soputiash ciff omat GHadplinesi Ng-butlQ0 deperne/ HOACML) in  N-
3, 1% as the eluent to give 1.16 g (92% of the

“%FB‘H RYTTAliAinon%e YRSt REdBAott& t Blae ampRdn( 1 Afbey; step H was

cbnbTetE) ) tndfloudicedflanay7d; s, ML) ¢3gd L OH (40

mL at RT 5 H2 (

was stirred -under a psi )

atmosphere for 18 h. The mixture was filtered and the
dehkts 8t PrYfed R T’ #hedsght RESLE &Sk Peptots-

Procedure A
1.To 4-nitrophenylisocyanate (60.0 mmol) in CH,Cl, (100 mL)

was added Aniline or substituted Aniline (60.0 mmol), at RT The
reaction mixture was stirred at RT for 1.5 hrs. The solid urea
product was filtered, washed with CH,Cl, (3 X 100 mL) and ether
(3 X 100 mL). Then, the urea product was air dryed.
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The residue was purified by flash chromatography using
hexanes/ Et OAc (4:1) as the eluent to give 0.78 g (73%
of the desired conpound: 1H NWR (CDC13, 300 MHz, ppm
7.25-7.0 (m 3 H 10 Ar), 4.60 (s, 2 H NH), 4.34 (s,
2 H Bn), 2.71 (s, 3 H M), 111.54 (s, 9 H , 1.45 (s,
9 H ; TLC, hexanes/EtOAc (4:1), Rf = 0.29. O A
Pmaeﬁhwdar ajo tehe :conpound from step B (0.78 g; 2.32

15 qnd di net hyl acet | ene di carboxyl ate (363
YhﬁldQ K imB %%ﬂ MHzas PPB) F u&e%R uithdi)a 8.2-8.4

It e S h r f (. val
ot 1 a"e”"*‘ g ?‘Ss%"%f z't Eg Jadtciy R AE3s T ws
(mtur?ﬂ&)ﬁ these adducts (1.05 g, 2.2 mol), 10% Pd/C
%390 rmol) and EtOH (40 nL) was stirred at RT

ohd i (50 psi) atnophere for 6 h. The m xture

Y\i&ﬁSdfléEI%?.;r éﬁ N d(Mdoet-8) ) t3cd emegs ppRNcent 4 aledmt, 7.86 (d,
reduced pressure to afford 0.99 94% of the

2H dubeRP prodaly @ A Bbl Ui GF) of 71'?1% bovid)rieffi§c 4BAB) : 258.
product (0. 999 2.06 mol) in CHdOz (30 nm.) at RT

was treate th.TFA 25 reaction was

1
oS oG heybROMGE SR BEEPUAL (Lork AGL) 38 hanol (30
mf.eduses aRISULR (1D) adH10d 48 8@1&%&&%@(4@‘ ot Rﬁoﬁesucﬁ%h)

corrpound as the TFA salt:
apén}h% %wlé:ms thurﬁ mrzélw RH 75T, hssngs; e, oil

tE) gfc?r 56%3‘?:% Nf'%e 19?0 méﬁt‘(‘}g ]uf{:)coo{easdém with aﬁ

J.EeOHatZ'l &E‘KK 1N HCH)waQ aﬁiﬁe(ds ro3atidigy ; th'EL@olﬂzB%bnl\/EfH-é

i K 21 R. = 0,22. D S A i xt f th d
APROHE b oaTA8D Ty FPa IR PS. S5NE 0% T
TRE; agudbuBTRixk rhBt d/Bkdtd @dmBliheWagnd afHd e wagngﬁéu%'xt to 10-

ni trogen atnosphere overnight. After cooling.to
1RICIug Ing\, Sas uFEF e ek Cd R ut APner Thisrovas emtregce@sthh EtOAc -

kIS8 S CELAE SRS el B o, eenea wien
sakueated NajiCg £8l0itrigpn( 408) dofed rcsred:eanhgdrm MgB0, . a
Fiiggai oer|1 lla% %glg\lf:?nt%al_tld.?ark %ﬁ%ﬁ%@i%@gg n?'qa_cl'luct

EN) , 547(tJ 6. 6, 1H) 507(m3H(]VE) 389
Y&gi%)e-"’@ 8H- le%oﬂ}(;PsG -215H)30<§/E5ﬁ*2m Epmbl)%ﬂ( df4ﬂ¥ésm@3509 (s,
180, M lo el ng§, 291057 Bl (mlOak) M d NCHlgS126 & (&, 2m),
4.82 (s, 2H), 2.32 (s, 3H); MS (FAB): 241..

E-2:

Yield: 88%; 'H NMR (MeOH-4,, 300 MHz, ppm): 7.58 (m, 2H), 7.45
(¢, 2H), 7.32 (4, 2H), 7.27 (t, 1H), 6.88 (d, 2H); MS (FAB):

227,
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0.22. E) The acid fromstep D (50 ng, 0.17 mml) in
DMF (0.5 nL) was activated with EDC (39 ng, 0.204
nmmol) for 15 min. The 20 activated acid was coupl ed
w th 2-net hyl phenyl ur eaphenyl taLgP (45 ng, O.188

mol) at RT for 96 h. The m x e was diluted wth

%o%guzﬁhed with 5%citric acid,.and sat. NaHCO3 and
rie W th Na2SO4. The organic sol uti on was
concdnt Aasetiutiwkerofr eldu@eaiuplmgdaessame td)l( d(t%cthh%rlde (5.0g
ir ie 1H NMR do, !

23’03‘ R/lilg E’Bn%;) ,gs’g;; é‘l ?n(iﬁﬁdz"ﬁ&erqumowh(cmtomnm 9 with
HNLH oﬁm Aftdr thdGW n

~ a B r_ s .tJ.%nHwag di1de (ﬁ 1@51 éd'd)mL %?'_Fthanol
q(%}) stgrggdzaggz'](,mmztﬁputy 2glc§§bo:3at}¢, ik ep HS offfZthanol
w’;%S & u 33 A _sol ution
PHEEISNGE SAr SH A g adlhrasnes
avepH 39 nﬂ;th\azﬂltn@a.t:edd\MthoﬂmmDLE NINGOH( 2abced Flhrs at

h

t t RT f 2 h, t
RE PP Eer il SRl e hr St d umisapioN ey Sv;sfter
hihd ewli el hage
e rers Us mg st inoar oradient on deril BEREES (e
byowehs §Q ggo/% mﬁgowgghid%ﬂmmnﬂmchta éftfaew the mono-
at 36 | at ed
S e, B S 5y S PR i
x 1809B) ( ssatl. agH) Nar18926X 9204 mm>12-.dd) dr’§e96o(r§r ﬂgé‘(ﬁ After
03 3. 89
cgn‘é@%%ﬂﬁg |—'|)§’e E%Ettgn%%) 2 297'5_'252*581?¥ﬁ§) ®f the

mbho-RBod Fdcondary, alBhe Whs obdaida, 15 (C27H27NSCGH of
Mi+1 requires 502) Preparation of BX47 A A slurry of

BR fret hyl i satoi c anhydr| de (10.12 g, 57.15 nmol) and
igl a9 )ng Ci aceti.c,aqcid
(1%%1 rtrrLﬁ)‘abﬁV\g‘s' ﬁeeoacfggx k) Chfork%' ﬁﬂ $ é's égct?%)h 2.9
(5ol 2H) orR &8s (ttheRH20 rometd.r g iInesacsp $m) A 1Lk ¢
[ nd ded. The_resulting
{sa(){s}l”a &rfAIBI) ggg%f:ﬂﬁ%% % R iefleP tan%S*a.Pf gy 18dmins;

ciLe gmm:ﬁ, 8009 A6TBuE fle@nBs0bi fiy T I Ir :
ﬁ%h CHC13 (250 ni) for 1 h. Theﬁfoﬁﬁc%ﬁw\?\‘ggriiﬁ eér"g%er A
%a

Tife im HPLS ¥akes) eohc®htMidt-ed in vacuo to give
7.43 g (68% 25 yield) of a tan solid identified as the

desired product: Ms (ESP+) 190.9 nfz; 1H NWR (CDC13,
Pé%’é“’%%—‘{)pn) 3.38 (s, 3H) ,
1. To the solution of primary amine (1.0 mmol, obtained

from procedure A) or to a solution of the secondéry amine (1.0
mmol, obtained from procedure B) in NMP (5 mL), EDC (1.1 mmol)
was added and quickly followed by the addition of Bromoacetic
acid (1.0 mmol) at RT. After the reaction mixture was stirred at
RT for over 18 hrs, the reaction was partitioned in EtOAc (15

ml) and deionized water (10 mL). The organic phase was washed
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- 103 3.78-3.83 (m 2H), 6.85 (br t, 1H), 7.20-7.34

(m 2H), 7.52-7.58 (m 1H), 7.88 (dd, J = 7.81, 1.65

Hz, 1H). B. The conpound from procedure A (1.52 g,

8.01 nmmol ), anhydrous GCsF (1.22 g, 8.03 mmol),

tetraethyl orthosilicate (1.79 nL, 8.03 5 mml) and

ethyl acrylate (0.96 nL, 8.-8gignol) were slurried in
anhydrous THE (8.0 nmL) at roomtenperature for 26 h.

witle s¥ exchriienanidt (2 X vias nithenshtl, teqedqg;;mogugﬁ] X 10 mL) and
Celite, the filtr concentrated in vacuo and the
S?%suﬁ?a iol(fle a)” f?’?d %ﬁaﬂlﬁsﬁhaé%l‘!ﬁﬁw dried ( MgSO,) and

1 1.63
1o (702 Wf a |ght ye |§£§J‘Hfé&°£°§entw$| ed

Fais the desired product: M5 (ESP+) 291 miz; 1H NMR

1 2 J =712 HZ 3H)
Yé% %4_78 ( %@ﬁ'@g éy' Aéo(c}ggb p§m§4 27“?311 (dy 1H), 7.57-
71—43 8@\ Hz.m) .s aﬂ, 4z 7.3H) (3. 90) (ta.3b 7. Qﬁ) HZz 49 (s,
(q = 7.10 Hz, 2H), 7.17 (d, J = Hz,
3Ii>rf) Ms7 (fQ*B@d 352— 15 8.57 Hz, 1H), 7.50 (dt, J = 7 78,
rlp 67 Hz, 1H), 7.84 (dd, J = 7.83, 1.63 Hz, 1H). C.
The conpoupd from procedure B (1.61 g, 5.55 mol) was
Yieldol8w&d I %dwmdg. rAad Mlzacpplm(Y 7. 44)7.. 61hébm, 6H),

C solLuti o d,to to,room
t‘gﬁrrpeﬂa u é lzZméIé 2{}: \A?It%é é'ﬁ@péﬁre )'m”(Y? \fﬁﬁ‘g;t B of
Fsai urat ed aqueous NaHCO3 (100 ni) /ice (100 g). The

slurry was, brought to neutral pHwth solid NaHCCB.
‘a§d&oust §“B‘F§(it(cgﬁ Lovass &k MHzet Bamni XPERNERA) : 4eBBatd 1H),

3.(942-& 100 (HL)-:H)Thes Wfb(')dne;dm?rgﬁnb C{@hﬂiﬁs YeLe "‘95{%{ 3H)
with water (1 mL Sat ur at €d "aqueous ?\b !
1 555130 8, Qs)drledd (svySBd) ansie ebrienibmt 6H) i MY aFMB) : 382
G 83 (98s yield) of a yellowoil identified
(&a ?hég%l%)swed product: NB (ESP+) 336 358 mz; 1H
NI\/R (CDC13, 300 MHz, ppn) 1.2 = - 104 7.10 Hz,

3H) , 4 ’
12 2o 2 BRI e o B i, 208 P 5 o
aJso:'Lug;gﬁ 3Hzthdl-l|)1:ol_rr§.d3311:@'dducﬂ Dfrcin 9s|7cep2cIOf(i.-Iz?1 r&rtcbl,) in NMP
. , - . , . sl urr of the
‘%d‘ﬁé %ﬁ& F?‘B?ﬁ? p‘?’iﬁ’é’é’d&ﬁe @-’Fir gohey, raﬁc&AOHnBPft“%dvaélo
stiix@fe@nateobanvdey 60. findted 5 32 'F@EE}.:.J:H wag p grtltlon?d in

et hanol /water (54 nlL) was heated to reflux an gl acia
ELQhst i(d5 aki gag %%zeﬂlwegemmq nes Thdedrgaficephase was

wathlf ewgeh sgﬁa&%ag&wa (? % %Smﬂ ' taenr dsat?:.hr othNaCl (10

mL) . ITthg <apggaxtn.c phase was dried (MgSO,) and concentrated in
yvacuo to afford the secondary amine product.

G-1:

Yield: 78%; 'H NMR (MeOH-d,, 300 MHz, ppm): 7.55-8.0 (bm, 6H),
7.4 (m, 2H), 7.24 (m, 1H), 3.61 (s, 2H), 2.9 (t, 2H), 2.52 (s,
3H), 1.9 (m, 1H), 1.69 (m, 2H), 5!..23 (d, 6H); MS (FAB): 369.
G-2:
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10 with hot ethanol (3 x 50 nL). The filtrate was
concentrated in vacuo, dissolved in ethyl acetate
(125 n.), washed with saturated aqueous NaHCO3 (2 x
40 mL), water (1 x 40 nlL) an:EIl saturated aqueous Nad
( 1 x 40 nL), dried (MySH4) tt - concentrated in vacuo

g 00 YRR BELASe, TUSooALY K85 19 RISl o

7 d@ndentzmem.ln Vv&GuaH) o gis®e (s,2Qu),(22k4. YEEI2H) Of1 B9 (m,

oa |f| as the desired product: M
1-%5 E&l“sg%' rng 292 SHLt MR éBé:ISgS%OO Mz, ppm
-’3121(th713|—|2 3H),257276(m2H) 3.27
br s, 1H), 3.87 (t, j 20 7.25 Hz, 2H),

r& 63
Ylglg.g 7 gq 1 AMefRH 14 , ;ago:mm A%z, 728 - 74710(brm 6H),

'7.\19 é%d%ﬁz 7 ?_%étgz?ﬁﬁ 579]ch (a§4 g g§5gltz,,_|zzml,_|)2 8 (t,

2HBE. 2.9- (o) )BH)r,eizdopheaylm)e,t i, oxCi(eh, (OHP7 Ms &0 . 387,
mmol ), EDC HC1 (0.43 g, 2.24 mmol) and the conpound
fromprocedure D (0.61 g, 25 2.00 nmmol) were dissol ved
i n anHjelro e lDWEoh16f nthe ateqondaryt anpes atwce nd2dgr £28m

pher f,ni fter stirring for. 3 d the
s"%é i oh ’@fapg ‘c?ué‘?fihg*ggﬁm {A]h ) (¥BSniydedand quickly
fon.eesuédam thel QAdi8LoR I ¥E rSonddceted 01424 Iy %@1) at 0°c.
filtered. The tan precipitate was washed with 5%

ALLATcthR R§aAGHIONaRiNtYDe Wax) sfirrefofon quduss auaa&cs, the

a
rebdetor bR ighel (f ook 1ok & SR s
(18smbhe Thesiorgdnis phagkictas Més('xESP*).tlS?SZ% 4::1:&&4: Scﬁrﬂu 2 X

loiﬁwwgéé%%S%ggg&o%%@) 6%55% ,ﬁarz NgCél(yg’mL) . The

s 2 8. 6 =
_ orQ&&lc Eb e was2ltie (7r?gS3) P6ahdn c&l‘&ent%\?%@fi(%a%to

% )L - 86.48 JH), 4.07 (q, , ,
afgoxd t’tedd‘ Sybstetuged #mqasetmproquta (dd, J 7.90,
4-5,36 Hz, 2H) , 10 7.27-7.32 (m 3H), 7.47-7.59 (m
3H), 7.91-7.94 (m 3H), 8.40 (s, 1H , 9.46 (s, 1H)
Yigldg ERWM sadmm toMSOetlpy | 300 antd, abehCHpEHRi 1. r@mef

to S ti n of t he conpo
coé?guﬁgar oceg Ei? d779§61 858 -7 rfzar{ﬁydf‘ggs T2 (a.
2H[ 10D. 02 )(tyndH) , a4, saarrmsphme @t445(éﬂ tlrrggea 2k (B9MHy),
i? erature. After stlrrlngéfor 5 reacti on was

%r ddlland - 8Re (Hr &H) patla Gva%eﬂ“w?tﬂ‘) TAF38Fhe53 (m,

1HP! egidwat@ Wagyslurried with 1:1 glacial acetic acetic
aci d/’et her (10 m.) for 22 h, filtered, washed with
H-2:1 glacial acetic acid/et her (3 x.10 nL) and et her

Yiéf&j:' af.zr’;;d&f.{%é O(C—Dg:il 300 %IH% ppm, rotomers): 4.9 (d, 1H),
3.54-3.82 (bm, 6H), 3.4 (d, 1H), 2.49-2.78 (m, 2H), 2.0-2.3 (m,
3H), 1.02-1.43 (bm, B8H), 0.9 (s, 9H), 0.58-0.88 (bm, 6H),0.49
(m, 6H).

H-3:
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20 (78% yield) of a white solid identified BX47: NS

(ESP+) 544.2, 566.2.mz; 1H NMR (acetone-d6, 300 MHz,

ppm 2.14 (s, 3H), 2.56 (t, J = 7.10 Hz, 1H), 2.57 (t,

J - 7.50 Hz 3.53 (s, 2H), 3.72-3.77 (m 2H),

3.87(ABg, 75.08 Hz, 2H), 6,826.85 (m 111),
7.01-7.05 1H) , 3.20 (s, 3H) -, 15.13 Hz, )L = (m

vbla: 753 CABRy 2fcnks 8369 mz ),;pnr, 6Qc4fek?) : 4w9 @, 1H)
7.16-7.21 (m 1H), 7 36- 384 3H), 8.28 (s,

395843 (82 (hw),. 6H)108. 4P(@paﬂ'b)t.| &4@1‘-252;@8(@. 2H), 2 3 2.52

rie I dde

(sg Ur%@yo?"‘m bﬂo?rg?fsnkl%%o{)]?% (‘gﬁizzf 5' q 'O%Pﬁm)lo)'s'l‘z
(eade®r et hyl al ani neAHCL (0.19 g, 1.24 mml) in
anhydrous THE (5 nL) under an atnosphere 5 of
Hiftrogen. The reaction was stirred at room tenperature
viialia. 2454, apdnak GG, T 8bo L, 580 %tbﬂe&ﬁfmti 5 (d, 1H),
tenprature diluted wth et hyl acetate (50
3wdsheld (M4 FHiat @r 6(1dx I¥) nl3.75%. Oadbeou‘sH)l\laI{:@SZ(i xm,

atuyr at aq u ( 5 |ed
ﬁ/gg%a‘iéan' (Bral £f) aguepus, Na:: .81 ”bﬁn},l

COnGént T at ed 1 n' vactg ‘1 8 give"a

oil. The oil was purified by flash col umm
chro 0 h e lateihex I Ve ,
0. 22£ra‘_§ A%y?égl tlo E’P;}gel a% oi It glde}']? % glé'dfﬁghlonde

(Geamde $)Icm1=UCun EHLN\{R(GGZDMB wdd addda, trﬁ:pﬁhyﬂar&‘he (5

n‘%\toéb ?Tz R'Iéﬁ)ftezr gg §o]1.‘gtm16 vsufsﬁflrgpﬁl ag %’éé 1§|_5nins,

t’i‘lelﬁréé’m ﬂéb& To?méé Vs :@ﬂ)teged‘lan@t the] &u,018 9w3.¥ removed in
66 (d, J =7.52 Hz, 1H), 9 (d, J= Hz,

%0 (Ql\(es thPI—DfreB anire) Lﬁﬁi@n(;fnet hebubmaoa.ﬁt@rf rom

FREIRNCR TRy I e o

nﬁ\o4$ IRTHNP WD smi)raedo%t: Owé?sfa)dde'ﬁ ldro"ﬁh&saOar&ﬁmdeﬁh of
diluted with ethyl acetate (14 nL

ol ut th
N et Rp Y SR AEOBOSCEr Y] [RIOMIGH E50% BU0R)C SoogP (2

n@queRP@eWea@glén%MurWa@ stlr¥ed fl) 18 lars at o°
saturated aqueous Nad (1 5 nlL), dried (MyS04) an

G ombenre adttuicbn mwert@tgpwd drt HtORCOi(LS mIher Hewasized

Btk L8 B ) oFgRT) SULTELERR dreyy ot g maco,

(Qolxonb ash) arid saitdent i Fael 60 tu1g d&&eredg@mmmae Has dried
(ﬁq)sod%sfﬁgggn%egwsg’ bgfgog the secoggary amine

product.

I-1:

vield: 75%; *H NMR (DMSO-d,, 300 MHz, ppm): 9.1 (d, 1H), 7.92-8.1
(m, 2H), 7.45-7.61 (m, 4H), 7.25 (m, 2H), 7.04 (t, 1H), 4.1-4.28
(bd, 2H), 3.5 (m, 2H), 2.74-2.91 (m, 3H), 2.44 (m, 3H), 2.32 (s,
3H), 1.55-2.1 (m, 3H), 1.5 (s, 9H), 0.99 (m, 6H); MS (FAB): 554.
I-2:
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2H), 4.10 (br s, 2H), 4.73 (br s, 2H), 7.40 (s, 5H),
7.53 (t, J - 107 7.81 Hz, 1H), 7.60 (br s, 1H), 8.00
(br s, 1H), 8.14 (d, J = 7.13 Hz, 1H) . C. A slurry
of 10% Pd/ C (0.016 g, 0.15 -ngl) and the conpound
from procedure B (0.086 g, O 5 mmol) in 2:1
n 1 hyl a te 8ty Lested. to
Y%bgt %iﬁhe%e“ﬁ%o(:%% %30 oom tp\é&arrpeggpure ¥ ot 41§ah(d' 1H),
3Thed rzabni EHIAS .6Beh. 9 (nt,endn , Bhlzsug-h,ﬁe)l i t22,89-3.04 (m,

ad tensj vel th eth acetate. The
zgﬁh‘géh‘gaé\l;z (ﬁ% @2 efcé) eayrf‘tvyéf“ed Pﬁyva’ﬁ%o(ﬁp@)gl val.4.
10380 g (95% yield) of an orange oil identified as the

desired prqduct: 10 M5 (ESP+) 327 nmlz; 1H NMR (CDCL13,
Y%bdi\/l%o"vppﬁ)me(%ks Me‘mz\he@mbruadomn's) 4.55 (d, 1H),

nsist t hat he; desi ed rod i on_of
t' eébarso uct\Mf)rom grocg%u d éﬁ g?ésg:PJ(pAZ(S b)2-48-2.71
(:th osH)ol yvil Wr-ai.@6plitbny | 2818t ;i MsaquB(O . g, 0.26 nmol),
I TU (0.089 g, 0.28 mmol) and diisopropylethylam ne
(0:046 nL, 15 0.26 nL) in NWP (0.60 nL) at room

Ylem)ereatw énumler(cm:l At IPE LS, © ppf, NELESHERE WS 75-4.62 (m
stirred for 3 d. Itvvasthendl ed wi th ethyl !

8Ht et (95 Y, %la%h(éﬁv W) h B%&q&e&s(ml t58)G achel.85 (bm,
368 xcﬁdqﬂ_@m E'g%,aq 2 x 6 m), water (1 x 6
aturate aqueous Na ‘(1 x6 m), dried

(I\/gSO4) and concentrated 20 in vacuo to give a yellow
wu was purified by flash colum

chromat ography (99:1 chl or of orm net hanol - 98:2

chl o¥ Fomamsrériradosdlutoiai o Bod:iLng(cYJ&%qio&i B):coi. a

it dent| ed i uGt :
PRk S ool 4801 L4 Fha, RRE L B S i (3 o
aperRks waky &ddeayaiammhnut( 135mf6DPi Shtiinal terohhBrocedure A.

(Fje5| red produgt. - 108 A E. A solution of the product "
F&m o SwEeoD o5 A Fedo ey oovenshd hefd kpehFemstion was

pHY@i&’Sr&% %dﬁﬂbﬂc ﬂ&%&,)ggng adi B da Warerl (50 mL) 4 The

THE/ water (3 nL) was stirre roomtenperature fo
ohgarfiee phmwagnwmlsed heirthg B&nChedimiadigl @ckako aGB)ZJ c

[ congce ed| t g|v a white
R AN IR TR -
dﬁhw netMaETR P hand &&nheace-al:@a of PrvHcuoTebhanebi@celd Coupled

d - 94:5:1 chlorof ornf met hanol /acetic acid) to

Pﬁ? L.after |yophilization, 0.037 g (82%yield) of a
pyx@é\hesozgltq,s% hdentified as RX18: M5 (ESP+) 565, 587

H NMR (DVBO 10 d6, 300 MHz, ppm) 2.23 (F, 3/),
Ygem 27039 CH NiR ) (MeDHBE, 3.300 Mz, ppm): 7.82 (d, 1H), 7.56-

7.77 (m, 4H), 7.4 (m, 2H), 7.22 (t, 1H), 4.4-4.6 (m, 1H), 3.6-
3.85 (m, 2H), 2.5 (s, 3H), 2.0-2.33 (m, 4H), 1.5-1.75 (bd, SH);
MS (FAB): 439.2.
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4/), 4.44 (F, 1/), 4.66 (F, 1/), 6.84-7.56 (m 16H),
7.83 (d, J = 7.55 Hz, 1H), 7.88 (s, 1H), 8.89 (s,
1H), 10.17 (s, 1H). General procedure for the
synthesis of 1, 4-benzodi azepi ne-2,5- diones on solid
support. 15 Anal ogs of R-Alanine. A Wang resin | oaded
Wi th Fnoc-protected -al anine1f7.0 g, 2.8 nmmol) was
treated with 20% pi peridine in dinme thyl f ornmam de
(752.nfCp the pFodudtutcEs stEBEDL Sk NsdBs 1dLHAISREFrs in
it h j hyl f or 1 d x75mL) o met hanol (I x75nl)
C*gﬁ’gz 2@%5@% g’?&nﬁﬁ%@e’(@%m O BC. Agn ttihenmbkture was
stiirrledone- 8° diforobppzekemacéy (P-nkd ,J+nd8
di i sopr opyl car bodi ?% de (4. 41:&rrL, %%.'Ot%%of)ga??ﬁ by
CoRASRFF YRR olR VAR (THe Prpdvuat walsloredisadloedesnnCH,Cl,,
[ : hanisc haken faqr, over 5
cihFE-alRe (AT b TRE AR R dloq AL Wln Vitudhn co
rewavet fighpyrrodcal rAN@FA3X TAah) el shiglk leerBLbagSs
%x?SnLé. , C. Tlliwe resin was_separated into 14 equal (by
ERAUFRESS. 11 0 R0 FOTo RYEEN 48 phER e f d e ese padagbr-dryed.
(fRaeieaBivd Oyfed) reactor with resin was added a 0.20
M solution (10 nmL) of a primary amne in
J-Nmret hyl pyrrol i di none. Sone representative prinary
alignegods i L OLSHSEEep wer &, Benzyl ang
TR er Ry MR (HEBRACD M Fiua BEN) FH K (@, 1w, 7,607,
(vTeHAhyTr 82 47 ydBrkime 2HE, yTi ne (el M) ext.eB, (H3-MANINEe (m,

thyl _ester, Valine , meth ester, Q Al anine t-butyl
2"@Stér,622-%m#8'1-2‘ﬁet(ﬁ0x§%L0p%m%2, (SoBE y| ¥ HEAB)  339.5.
J-Ani nonet hyl ) cycl opr opane, 4-

Am no- 1-benzyl pi peri di ne, 4-Fl uorobenzyl am ne and
Yiedd: oheky| aﬁ#‘ﬁig . (KRH-des PR 0nwMEz nepprini Cal82y (dhakéh, 7.6-7.8

oly?20 40 rS (Lhe si gs he It
(“{N r‘%‘f hy?b?/?%ﬁ%di( Sn2HT 2y oﬁmn{‘)e' \ﬁg'd?cﬁaf‘ago%t My gH) -
3.(73x(@ni3H) D.2 Eadis,r @) p MAS (FABN: tas@akedNathiddautd .
(8.86 mmol ) of tin(ll) chloride dihydrate in 10 nL of
1/ 1 et hanol /N-net hyl pyrrolidinone for 1 hour at 80 C.
EXPN@LEeSi ns were washed with N-nethyl pyrrolidi none
x10 m.), 0.5% solution 15 of sodium bicarbonate in
1 water/ N-met hyl pyrrolidinone (5x10 ni),
N- et hyheymettiddlideeoeibed 10n Bjocuahréi ehivas OfSL 5w, using
E. To eaﬂ,}?resi was added a m xture of ' )
amines_Eol yiRAFEHpRENyFARS ¢ tlolatidines ¥0 Ryoceduranddl in
st%?dcﬂ'éﬁﬂ“&éﬁ@ﬂy@%h@ﬁg'iﬁ1§%%§(bé%1%o”bbtginngw Jarlihe® product
of N-nethyl pyrrolidi none.” The resins were. i
(Imd¢himi gtep Cishaken for 5 hours. Then, each resin was

GPoRr o Stk TAMN LRI WG ¥4Ba b A Lcample 12
(0.9102 mmol, 0.504 g) was treated first with DIEA (0.9102 mmol,
158.6 :1) in 20 mL of NMP at 0° C (under a nitrogen atmosphere),
and then Benzoyl choride (0.9102 mmol, 105.7 :1) was added
dropwise. After the solution was stirred for 4 hrs, the reaction

was partitioned in EtOAc (50 mL) and deionized water (40 mL).
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m). F. To each reactor of resin was added a 0.2 M
sol ution of bronpbacetyl bromde in

N- net hypyrrolidi none (10 nL) and

di i sopropyl ethylamne (0.350 nL, 2.0 "nmol). After -5
hours of 25 continuously nechani cal shaki ng, each
resin was washed with N ne;hydpyrrolidinone (5x10
m). G To each resin was added 0.2 M solution of

TheS oigannbi syadeoWast wakHad o1 dh ane c(llc‘h@-échghﬁ X 25 mL),

resi ns-were nechani cally shaken for over
SRtsREdNANEPs N2 Fe2Bymblr rasid diatomq. (Bx@D (29 mL) . The organic

shase! PRSTELIAN 0leRti A | FPsheraten, 1R vaRus oy Efora the

each resin was a a solS
d@@ldbd/acgnpmmc‘ﬁ/(oﬂb g, Osat) .aslhe flomi:NS were shaken

af.0 \Y; O miputes. The resins were filtered. Each
ECW §‘§ﬁ‘§vrg#] ZooPPRY ¢ ef - 74 A 3 pdran e 188) nl6.3-6.7 (bxd,

'1mr)t|3i.éu-992turbe4HT0 5.88cH, iugﬁm‘ﬁﬁéf‘gdfd 3 €4 hgns ﬁgx), 2.45

&t Each tube was spun 57m hut

héf”wa% i Soasdd. OThHEL cf ubsmpr AQHL L SMS ( pRAE)et $)58. 5,

were purified by RP-HPLC to give the corresponding

1, 4- benzodi azepi ne- 2,5 di ones. Exanpl es: BX58, M5,

mz 207 té)@s?mr@sctnf’éomwam@1B|\/$35mrzg5&asaa>s4amol), a
s 2 4: BX3 m.z 602;
eI SR PR T ea ™ i) veorote FLREY af.0° .

Agsay g;@gnmatnpz (5%;r BXh4, dhe PZcti®h waBXd6ncdftrateq in

5 03; BX48, M5, mz 638.
“gifﬁ‘é e 2% &orl?t F “3%.56 iFged E%aE’t‘iCi)-th [Fensantrated two

mpreceﬂ-wsa A geseed beshd.or n g
s_appli ed WI@th Fnoc- DéLloahgdr?gBﬁbﬁ‘F@ctga%%%%qg 3 gﬁaces
%aTﬁPie e Produrtovds Murifiisd bYoHPL@sﬂ:cn gnresmmsent(sso ng,

oanfl a4 eaag_%l\ﬂ@%@ RYidd.onal to that procedure. In

,Step C a utiton of R-alanine t-butyl ester

I(mrupmsﬁ i @@tOhMprrppnh]dlmomlawag etk £ (s, 1),
er s conpleted, there was
og?ap“rfe?}gwg E"§/57 HFr?l\m(s"é?l(%7?'”Geﬁe?étl (@ AFGuTed5f dE. t HB) ,

4Svn4fwl<sara1f Pap} o dss @, 0agqur T .
nltroph%%I [ so%: anat e@E 68@% m%olé\)am ol&z’cf.Z??ldS ml_ljl)' 2.3

‘ﬁ/as Haddd 3ai- PEnédeR, Alst 007l . 2R (Hrme, (6D.;OMSTOFAB) :
6@§ RTH'B?J% (&2 Afacél.;w diXture was stirred at RT for

hrs. The sol i d ur'ea product was filtered, washed
W|th CH2C12 (3 X 100 nL) and ether (3 X 100 ni).

EXierLE tohe urea product was air dryed. - 111 Precursor

to E-1:
AYX49

A. The procedure, as described in Exafnple 1B, was performed
utilizing the amine (I-1, 0.9102 mmol, ‘0.504 g) prepared by the
procedure described in Example 1A, DIEA (0.9102 mmol, 158.5 :1)
and m-Anisoyl Chloride (0.9102 mmol, 127.9 ul) to afford the
desired product (380 mg, 61% yield) as a foam:
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Yield: 94% 1H NVR (DVSO-d6, 300 MHz, ppn) : 8.52

(d,1H), 8.2-8.4 (m 2H), 7.78-7.9 (m 4H), 7.06-7.35

(m 1H), 2.35 (s, 3H; M5 (FAB): 272.2. 5 Precursor

to E-2: Yield: 95% 1H NVR (MeOH d4, 300 MHz, ppm:

8.4 (d,2H), 7.86 (d, 2H), 7. 88%d, 2H), 7.51 (t, 2H),

%{35 (t.. 1H). M5 (FAB): 258. 2. To the product from
@HM‘W%‘?U‘GWB@ YHZ otBPRINA 430 (sl1H) wad. Sided 2H), 7.3-

11y I(w), ©hb orfdes difQiydiat e - riych), 10, and

t he r‘esult?ng m:;‘(ttnpegv\}gé Fé??ugégygtbqg %%s%‘né %‘?E (brm,

Gt 3pArR)yStofm2 Blhr S.1FR3.R2ach| OfH)N XX.5-2. 888 m, 2H), 2.35

I d j t i bat.h 1 dded 't
GO aey Ehes el i, 15ne 00 Par 1 e ehon Hox (AR : 720.2
(S addinee) with EtOQAc (3 X 100 nL). The aqueous

extracts were conbi ned and the pH was brought to 10 15
12, using saturated K2CO3 solution. This was extracted

W t hBEt THe pf&cetiul@) u@ls) dedbeibedAn @S%E:%Pﬁtr\?%sn performed

anhi ned d washed with saturated Na
‘gtﬁggér’-?gdeﬂ%eWW SEemvELeRr. B (384 mgi 6nS5RAY mmol) and 25%
TERNEANEHARL, 00 0 MIMAGWO aREQKHT U sPi0QUCT 095 s 20

Yi el d; ,8%5/02 "H NVR ( DVBO- d6. %g%pl\){-ﬁéoﬁp%&! §.1§E as a
Jvoppigizedgpeyder: 1), 7.92 (d, 1H), 7.15-7.26 (m

1 6 13 1 ( H) 4,82 : . 2.32_(s,
gm}z &%éAtg)‘fFaz%%%'zg’p"@rePd:l §85, 70y ﬁ’&’as( (Becemi 7.3-
Lo e e e b e 4 e g 08 e

, , t, . , ; : .-
4%‘?2 gggb%e%ﬁrgéls%‘}'ﬂsbﬁu%i%% GF AH)._BiBrDedi tAn@H), 2.35
(@, hydy pchl myide (&, Ogy) , 20, $90 )od f gei gnigzed
wat er \a/a§ br ought( toggl)—| 8?9 Wi t%zé gbﬁlgll\lan%ﬁl?'Aﬁe g 632-3,
6561-at (¥n \Radugid at BRLQ tdr 240 9L 08f mBthanol 5 and
stirred at RT, Di-t-butyl dicarbonate in 160 ni of
Et hanol  was added in one portion. The resulting

was mai ntained at pH 8-9 with periodic

agdditions of 5 N NaOH After 3 hrs at RT, the
reaction solution was acidified using 1 N HC1. After
was hbngfev a lscRu@don ( 8f x2 1D inet hoxlybeago Lo Usc i (30081

1 rought to . pH,Z and then washed with EtOQAc to
m\eQ@ fa%t(pt e%'l’fbr?%l-zcgoc(éﬁrﬁ‘gbc‘f'?‘t r?e%Pé’aﬁichMEye‘l’awded
owa S PE delvil 1 GeAt (1809 7 Da HERSL %s%ﬁ@%ﬁll}d?@ﬁwi% NORr After

(% X 100 nL) and dryed over MySO4.
2 hrs the reaction mikxture was concentrated in vacuo to afford

2,3-dimethoxybenzoyl chloride (1.9 g, 90%):
'H NMR (CDCl,, 300 MHz, ppm): 7.52 (m, 1H), 7.12.(d, 2H), 3.89
(s, 3H), 3.88 (s, 3H).

B. The procedure as described in Example 1B was performed
utilizing the amine (I-1, 2.0031 mmol, 1.073 g) prepared by the
procedure described in Example 1A, DIEA (2.2034 mmol, 383.81 :1)
and 2,3-dimethoxybenzoyl chloride (2.2034 mmol, 440.677 mg)
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concentrating the solution in vacuo, 2.5g (52%yi el d)

of the nono-Boc secondary am ne was obtained. 15 B-1:

1H NV\R (MeOHd4, 300 MHz, ppm) : 4.3 (d, 2H) , 3.25

(d, 2H , 2.9 (t, 2H), 2.73 (t, 2H), 1.93 (d, 4H),

1.65 (s, 9H), 1.22-1.56 (mpsh;-M5 (FAB): 268.9; HPLC

(G A 5%Bto 95%B in 15 nins; C18 colum, 100 A

t . %

préghte 5, BTN BART0RN (L i pubaudl ool g
51%oyueldn a8 Eprﬁqmry amine (1.0 mmol, obtained from

e sql ut.i on ndar
R o afk e, BBeBiar o T Saop8d g1 (o,
1HBEDC7(9. d.1m0h) 25 wag- addsd(:andamw @K loy -f7Qb| @mﬁi bi), 6.6-

t he addltlon of Brompacetic acid (1.0 nmo at RI.

6.8 {BF™t ) ¢ Sctidor P¥Pur 20%hs %t3§ ried &l“)) R¥-2prl1.8 (brm,
erqlé.hr h eagt igonsnwa arkd t d «(
Loy or o - LiP o aee B nORagP e PRy (R VR0l P (dRiuct
washed - 113 with 5% Citric acid (2 X 10 M), sat.
aq. ¢ Nt ke dQukd Bls) d@ggrlﬁ@tﬁ 11‘?0:". N’E’; e 4 &0y 5'%') rE88med
organic phase was dri ed oncentra epda
utgdzgbng othe fenmpaurd lSerm dbepr%d(ﬂﬁé Ome, 151W2Iminol) and

25§4%n 14 %ﬁéﬁmﬁg%,}ogw (78871 ] 89?@1%';)&15 £ Lyophilized

pofwder?2H), 2.49 (s, 3H) ; M (FAB) : 362 F Yi el d:

189(){3(1 I\/Iﬁ(DI\/BOd6 300 P . 7.44-7.61 (bm

H O34 100 1614, BPY»PartERR M off ccemonkd! 48 (=,

11-1() FAB)s S48 (o ) Yrehdy . 63%n 1HmIR o GBCH3s @plqnw;{), 6.6-
rotorrers) -4, 3 (d, 1H), 12 (m

6. 3 821"'(‘d 111»—!) 336 (7t (bm) 1QH)4r22739( rﬁsfspl)i) 1. ZE-SL_’B gbrm,

1H§m éz 1‘5t’ I\'l{ak) 'aé)d é§8 séall%umt(flg:%g m

' 66(252mm¢¢) 2n(1~Nl\7P (4 rrL) at 0 C, a sol uti on of the

rom de guct fromste ClL (1.0 mmol) in NP (2 nl)
§ta Fpftse 8- APPeMifhe reaction nixture was
stirred at 0O Cfor 30 mnutes, the reaction was

oned in 20 EtOAc (15 nL) and deioni zed wat er
Ex?‘%}";ﬁd The organi ¢ phase was washed with sat. aqg.
cxhlaHCO3 (2 X 10 nL), and sat. ag. Nad (10

A. The amine (G-1, 0.271 mmol, 100.0 mg), obtained from
step C2 in procedure C using the amines E-1 (obtained by using
o-Toluidine in procedure A) in step Cl and Isoamylamine in C2,
was added to a stirred solution of Mono-meﬁhyl adipate (0.271
mmol, 40.15 :1) and EDC (0.271 mmol, 51:951 mg) in 4 mL NMP at
RT. After the reaction was stirred for over 18 hrs at RT, the
reaction Qas partitioned in EtOAc (15 mL) and deionized water
(10 mL). The organic phase was washed with 5% Citric acid (2 X
10 mL),sat.aqg.NaHCO; (2 X 10 mL), and sat.ag. NaCl (10 mL). The
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mL). The organic phase was dried (MySO4) and
concentrated in yacuo to afford the secondary am ne
product. G 1. 25 Yield: 78% 1H NVR (MeOH d4, 300
MHz, ppm): 7.55-8.0 (bm 6H), 7.4 (m 2H), 7.24 (m
1H), 3.61 (s, 2H), 2.9 (t~ 2Bh,-2.52 (s, 3H), 1.9 (m
1H, 1.69 (m 2H), 1.23 (d, 6H; M5 (FAB) : 369. G 2:
orgaﬁhb4ph¥beldas8@9ﬁed}1M§MB4{“&ﬁ&+é3%céﬂ@9a¥5@ iRPMcuo to
-7.72 7.49 (t, 2H), 7.21 (t, 1H), 3.59
af%%’-‘d shp, ds: 8He?t°°mund1 (3893 (mg, 13§, ) B4 € am2H)

2 6 ; -1
R (RRSH ol s b B pagererats 8. 98°14 My 785 @
2H)7, /9 6(-M. 42Kprmy TH) ,(t4,. 01K, 3HBY I 42 204),, 33)953(13 (m, 1H),
: t 2H) ,, 2..5 29 (s, 2. 05
) K FAB): ’ 3T sorut{ on “of '‘“rh@"sécnd
25104 YET AR C P S m i B h e e IRAHAAE)
s51mm.ne (1.0 nmol) from step C in NW (3 nL), EDC (1.1
nmol ) was added and quickly 10 foll owed by the

addi ti on of Bronpacetic acid (1.0 nmol) at 0 C. After
t hes. reastumem s¢lutd onasfsther €smpdund from 8tefOn G103 mg,
%% t|on sx%rtltlonedln Et OAc, (15 L) and
HAt Bet f2) "L hRad ERRtehMAsE s MWhed - o
M, vmtohn&%Qbrame ﬁ)Cla‘i RT2 £ iOhPé) A HAED
10 nL) and satoaq NaCl (r . Trhetrf%ggﬁglgm C pc'g'Lsd)e§fl<ad

witind & HEd ew@mcwa@edcmm@w |'Ilheva:c:udetproda.fcfmms

PuJ.IB);@.e 1&9?&&*‘%B\[ngdf?gwgg?.%ﬂ_és?r&ducggﬁ) gF N,\jg\yctﬁqullzed

powsimpound: 9. 08 (d, 1H) 794(m2|—|) 743762(m

' iy, udS-dol 5888 . pomy gt By lbady 18535708 (a, 1),

7. s'ﬁ'b(m,lzﬁ‘i’r 1775 (M@, 1@) 5%1-()”1 s %ED ’(to ﬁ% ('E 1-4.25
H 2 Yield: 72% H NI\/R [op &ik)

6H) .
(bycht Ghdr s$:54( gn( AH)IHR, 2195, 52 5@m,3.7%80 , (bn?»BGH)'Zl 3(mo. 7H),

1. id(’t,lg'ﬁg 8495 (n?sggi‘ ﬁE') éF%B ,824(%(2 ﬁ%’ﬁ% &%rq%) Lty

migH). H 3: - 115 Yield: 50% 1H NMR (CDCl3, 300 MHz,
ppm rotoners) : 4.9 (d, 1H),

EXAMPLE 5
Bl

A. The method described in procedure C was followed, using
amines E-1 (obtained by using 4,4’'-Bipiperidine dihydrochloride
in procedure B) in step Cl and Ammonia in s.tep C2, to afford the

amine product (I-2) in step C4.

B. To a stirred solution of benzoic acid (0.1351 mmol, 16.5
mg) and EDC (0.1351 mmol, 25.902 mg) in 3 mL of NMP, was added
the amine (I-2, 0.1351 mmol, 69.0 mg) prepared by the procedure
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3.54-3.82 (bm 6H), 3.4 (d, 1H), 2.49-2.78 (m 2H),
2.3-2.52 (bm 3H), 2.2 (s, 3H), 1.45-1.72 (m 4H),
1.3 (s, 9H), 0.8-1.2 (bm6H). 5 H4: Yield: 45% 1H
NVR (CDC1l3, 300 MHz, ppm rotoners): 4.5 (d, 1H),

3.

9-4.1 (m 6H), 3.6 (d, 1H), 2.75-3.0 (bm 1H),
2.4-2.6 (m 3H), 148171 ¥m- 4H), 1.3 (s, 9H),
To a sol ution of (3-alani
detscb’a??& ’eét"éia“}%}& GBI BFF‘BE thy s(%l“r‘h’rﬁ %‘Fd\%rreﬁ for over
18CH2E1 2t h2Or dHot WS waddgdrt § £ £6ded aW BROAS (1®|nr)atan®T
After the sol uti on was stirred at RT for 15 mns, the
dqap@ekgﬁtm%ezf oS Ed ) wabef Prsww rhwser Mas orpehed JHEh 5%
cRBIRYER1A (2 WPBIAh O BLYCablNIIGE ATNS ok AAANIDE
b -al ani’ne t- but ester (5
NalUIDI(}? i\me'Hteep:rgaal(:Sphaéenm)dr},redNWHg$QD rpind abnféntrated
C, was added dropw se a,solution of  _the N-substituted
i BRBRCER A EETSHGOE FRBITER S RONTt (AP0 (BS. f)*) Aft ar foan.
the reaction m xture was stirred for over 18 hrs at 00

th t Et 15
C ATPEnPEREESGER B CROCRLPoTHE e TorHeE B e

utVﬂ'ltz.Qlﬁit tRél cANHIIRE 2@omZsXed OB nLa)s anggsad, 66p Q) and 25%
(10 nmL The organj c phase was dried MySO4) and.
TFPo A8 Rtlr@ze 8O PREAXUF Y o 1 Pofe t hed s &SRdarrhaid fred

poQJ’ dyct. I-1: Yield: 75% 1H NVR (DMBO-d6, 300 Mz,
9.1 (d, 1H) 7.92-8.1 25 (m 2H), 7.45-7.61
H( NMR4H)MSO7-d25 m , PPr04pertial)NME of 4opBoghd; 8.4 (m,

4-2..91 3 m,
1553 Be8- 284 g 111 Ay 3 1% Bl tely 2 o Bo2
siH) 2., 1853 (£ABm, 4354 1.¢-2.85 {d6 41-hfi,elodas45%1 14rh ,NWR) ; MS
(CDClS 300 MHz, m rotoners) : 4.6 (d, 1H),
(FAB):4458( By HRIC @fraé-)s 9. %nﬁnqu) 3.25 (m 1H),
2.89-3.04 (m 2H), 2.4-2.7 (m 5H, 1.0-1.85 (bm
28 M5 (FAB): 511.4. 1-3: 5 Yield: 50% 1H NWR
E 35 300 MHz, ppm rotoners) : 4.55 (d, 1H),
.0-4.3 (m 4H) 3.5-3.85 (m 4H), 2.85-3.18 (m 5H),
L 48-2.71 , 1.0-1.85 (bm 28H); M5 (FAB):
525 A4, Trne4meth¢c'la| sc&dhﬁdlml\m;org@@sc wee fek ovmsim using

anEior}eosng) E) éoaganzr?e/cg qu ugghi; ; }_%i%%ﬁ %E%QHL &:mydz?bc%lorlde
in procedure B) in step Cl and Methylamine in step C2, to obtain

the amine product (I-3) in step C4.

B. The procedure as described in Example 5B was performed
utilizing the amine (I-3, 0.2835 mmol, i48.8 mg) prepared by
procedure described in Example 6A, Benzoic acid (0.2836 mmol,
34.63 mg) and EDC (0.2836 mmol, 54.37 mg) to afford the desired
product (84.0 mg, 56% yield) as a foam.
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32H), 0.9 (m 6H); M5 (FAB): 581.5. procedure n 1-To a
stirred solution of Boc-L-Proline or Boc-L-
substituted Proline (10 mml) and EDC (11 mmol) in NWP
(10 nmL) 15 at RT, was added amne E-1 (10 mmol)

obt ai ned from procedure A -AfR@r-the sol ution was
stirred for over 18 hrs, the reaction was partitioned

in Bt QXY PIGCREYTARP dlsscaibed imtBrane AC) waghperformed
S8Ry RS oliBSE Sath % a ?2 %50
" m), rg?a aq O}Ii\;'gu , and\gégp gqi%d&(’sg'g{ .mn?rﬁ) and 25%
TMgﬁleH,ﬁhasr@ Wwisa2 B2i 61P (0 MgSO4Fs pnals corligaphiatedd
vacuo to afford the coupled product. Precursor to

GH4ST i ol o 70% 1H NMVR (MeOH d4, 300 Mz, ppm) 7. 82

‘}( d«MR:LFchMSaS 555, 3‘bo7m}xémpﬁﬂd) ,pa'&géggn}(mﬁl'&zfmJon%%uhh 8.5 (m,
m

113%9 82 otn\z 3§ (m7 324)7 61, (5u14!76 (‘bdl 914) :(m, VBH| FAR)8-4.1 (m,
34BY:2:77-3147 (n2- 700, L& B gdynt b SOL ]
of 75% TRA i n CH2C12 (25 m_;(l was adc}eg) sl ovm?y a%#) HS
(FABAS 14613 .2he HRT-Rt (F Mas 4.40Brmiml. at 00 C for
approximately 2 hrs, the reaction was concentrated in
vacuo. The product was redissolved in CH2C125 5
EXMMRIEhtT ated two nore tines and placed under high

acuumto renove final traces of TFA. Then, the solid
residue was triturated in ether for over 18 hrs,
fil trer atheametabd -drsred bed( ﬁquapfd:é@ddz\ee Cyiwﬁlsdfolﬂoﬂed using

10 Yield: 80% , 1H NVR (NeOH d4, 300
afined B 15RERLGEN (Y RO ¥ 4b-DimiporqaibR) Hitydmpanloride
1&Fﬂrod£dﬂ%e(ﬁm iﬁﬂste§3di &Ry Ig$ﬂmyf§ﬂi%e(ﬁh gtﬂ & 5to

H) 3H); M5 (FAB): 339, 5. Riel

agé%d fﬁelepwemcbzpt J004MEn ghen C47. 82 (d 1H),

7.6-7.8 15 . (m 4H), 7.82-7.93 (q, 2H), 7.74 (t,

1H), 4.58-4.76 (m 3H), 3.75 (m 2H), 2.5 (s, 3H ;

VB (EFAB)he Pgsseé LGNS &G@Géweé HXAvRIEle BYSERS perfermed
r [ r oge @l Lo

o R BRee | (P05 0SS B 2B ML pdRa by

pomthsar cdedrribedtiop ERhmpid VBpamatdzaticnecid $0 eg5132, mmol,

s?ﬁ%éﬁ“ﬁ@)” tgeE881(b Jyf%qummol(l JQBé mg?ttg g%ford the

desired product (15.0 mg, 51% yield) as a foam.

C. The procedure as described in Example 1C was performed
utilizing the compound from step B (15.0 mg,o.ozss mmol) and 25%
TFA in CH,Cl, to obtain P3 (9.0 mg, 67%) as a lyophilized powder:
*H NMR (DMSO-d;, 300 MHz, ppm) partial NMR of compound: 8.5 (m,
1H), 8.2 (m, 1H), 7.33-7.6 (m, 43), 3.85-4.6 (brm, 6H), 2.8-3.2
(m, 4H), 0.78-2.0 (brm, 19H); MS (FAB): 529.4, 551.3 (Na‘
adduct); HPLC (Gr A): 6.27 min.
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B. Astirred solution of the am ne, prepared i n Exanpl e
1A (0.9102 mmol, 0.504 g) was treated first with D EA
(0.9102 mmol, 25 158.6 :1) in 20 nL of NMP at 0 C
(under a nltrogen at m)sphere) and t hen Benzoyl
choride (0.9102 rmol, 105.7 434 \ias added dropwi se.
%'Q the solution was stirred for 4 hrs, the reaction
E %%rﬁltl oned in EtOAc (50 nl) and deioni zed water

- 118 The organic phase was washed with 5%
Cltrlc aC|d(2X25 m.), sat.aq.NaHCO3 (2 X 25 nl),
and BatTad smathre(izsolmporrrmf Marenimethphas@ipmte droi.@d55

S d, t t d th
o4O, P EOUENEER! 08, bR | SRR L g o e o
R@‘CDQ‘&B adhi Mﬂz-, fppeE) amﬁnéZpﬂ%cﬁg:é:( e, 161'1)29556 ngmo@. glgo .0
%Er n?b J_Redz f&'gm Pfoé%re D MR §HF Ompasoﬁr@ ( Bffer the
8 I
i, S ) il
AT

PEFEUEI}EOT( Ex@dcadysoms) awd) daticddz€d wltey t éthe organic

r r t
pgélﬁéent rat egl% 91&205% EIr%rl"I']eaJ dict E\Agsligvaﬁ‘ Y5 diaFe @ nNaHCO;
(CHRCI@, mIglon @ewt satedgt W0aCIO(® WmlNes Th8 dophachs pHader was

hi, cuumto,renove final traces of TEA. The
ot 89 AR 3 | TR AETFBRCLE ot SRYSEEpraotive, desired
p%&ﬁc@a@_ Iz/a@hl ek £dapOoyWESam.15 1H NVR (DVBO-d6, 300

pm: 9.7-10.32 (m 1H), 9.05 (s, 1H, 7.99 (m
IQHGMR 1C@§l?' 70Qq MHzmppm‘r 2%. 17 - S8H) (b, 0BH{ t , 6 1HH§.42 (s,

ém’ %—ﬁ; éﬁbgmﬂ) §€|)§8 éq‘“il%” }lﬁ?g%w(bmj%m, 1.6-

1087w ,1.42D ,(Msn(msl) 483 ( BAR). 3 (ﬁez dudthC (G A):

8.72 mn. 20 EXAI\/PLE 2 AY49 A The procedure, as
described in Exanple 1B, was perfornmed wutilizing the

am n@. The lgan@ iOReduné  Ls Sﬂafbcg:)lbpdepareﬁa@'let B was

% cedur e descr.i bed. i n_Exa A, DIEA (0,9102 mol

PBEgsEned L 2 RS P STROBH ¢t SEBP G 0P iAo E 01632

mh3Y) Sand )ad.0 1abtond. b e, desinrgd 1R0ORKE1) (%%ém el#) to
ield) as a foam - 1190 1H NMR (DMSO-d6, 300

By DI (S0-BLpS, 7. 080YImaoly Lypphil Fres qqndeem)

| By ARG 0 S50 S s () o 9 e

1H) 357. S(% (\BHRH)1. 3548 -'8. €I (rd,2M4H) ,07724 1(@2 Lr,m7.66) {(t,
H?,(ffgg- jgy)(m, 1H), 3.52-3.74 (m, 2H), 1.88-2.44 (brm, 11H),
1.6 (m, 4H); MS (FAB): 467.2, 489.2 (Na' adduct); HPLC (Gr A):
6.66 min.
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5 (Na" adduct) . B. The procedure, as described in
Exanpl e 1C, was perfornmed wutilizing the conpound from
step B (380 ng, 0.5523 nmol) and 25% TFA in CH2Cl12
(10 m.) to afford AY49 (315.0 n%wsgl% as a
Iyophlllzed povvder 10 1H NWVR O d6, 300 MHz, ppm
E(xﬁ%m% 7.95 (m 2H) 73 7.65 (m 5H), 7.23
6. 83 7.15 (brm 3H), 4.0-4.5 (brm 4H),
@1&391(m3l—l) 3.15-3.22 (m 4H), 2.5-2.8 (m 2H),

2.35_ (s, 35- 1. 0.77-1.22 (brm 6
© MB (F‘ABTO %ggzO@tl%B$f2tERﬁ*b‘:‘%ﬂﬂh&l)ethmbl_p;h%@h%oa@etate

(% %%Hbﬂf '3-56 E?@‘Wg!-)El% Q‘B(Gl%LAan 7@11%“%0&#%' oEtbﬁtsed at -75 °c

- di met hoxybenzoic acid (10.9
(@@Clzcezz) atqtagialh uaderop uitm@‘qn moapltienle was added n-

lori 78 702 :1) dropw
y,&f %‘IERﬂﬁngﬁr s]ﬁt g réac Lo m O SRagver £perl°g of 5
nﬁma;centtefeﬂhé nealaitient etatfed dfor?,13hat et oy bens yl
chI orlde (1.9 %n 909% : 1H NVR (CDC13, 300 MHz, g
revsdingte (.7 Fmod, (42550 : 1) ey ad(d§d ypger % g @s'C. The
:?éé)c&onwss P&c?@élrl% @arﬂsa%b@éﬂ mn alﬁéagpég é:?f\'&ss 5 h.
performed 25 util |2|ngthe am ne - 5
Pél.ft@TS3 ? br@p%\rwd@y-ophslxp\amedtHQ k@@bedl bedhmrat aq NH,C1

(IZ%X ﬁ’oxyben én?ﬁea(g%égrg?g'lén( et 81T L 3 an.Bﬁ ether

way) addéBOto ptlep aread due Exanphe &Ondzo 1afyfaerda§ Reashed with
desi red product b(%)856 0 51% ield as a foam 1H
ndpRECIEST 3 mg S%‘ér’i‘ al¥ (8f X c&0rf¥und The

o%'g:hn(lé li?%xr' n‘;?aéj, cﬁ"yjad( ngb%)' and rcé}né?nl_ﬁfﬁtgd'brn vacuo to

a(ﬂmnd tbe) cr@d@aor(o;f,lucsH) The Qruqe svashprrif2ef by fdathl

d
opiEberdelly fastlagua Reraf¥lnecat Rl atigtgd0e )
mﬁo@bﬁamyupréwam thauepnpoumﬁdatmyep Me 134630

and ZS%TFAln CH2Cl.2 to _afford AY62
Rem@neaﬁﬁ (9%% % a SHFApRF| R ELECONF gofMaf: 1H NWR

00 f
WFD@@DC% 3Nb|ZMHPP?$rPafﬂs'o%rE'WR Hfe C@DTDQH'S‘Q 4 9121 (g, 2H),

mmmmme 3.4 2 S mH) Y "2 bt iy 4200, "ok, 1.23

3?1—@_ 7 %H)(Fﬁ% %6486( @%)(F%\gg‘:&t-(Gng) : 12.24 min and

12.48 min.

B. The product from Example 9A (0.8277 mmoi, 200.3 mg) in
10 mL EtOAc was reduced using 5 mole ¥ of 10% Pd/C (0.04139
mmol, 43.63 mg) in a pressurized hydrogenation container. After
1 hr the reaction mixture was centrifuged for 30 mins. The

centrifugation with EtOAc (2 X 30 mL) was repeated for a further
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15 662.2, 684.2 (Nat+ adduct; HPLC (G A): 8.795 nmin.
EXAMPLE 4 ex11 A The amne (G 1, 0.271 mml, 100.0

ng), obtained from 20 step C2 in procedure C using

the am nes E-1 (obtained by using o-Toluidine in

procedure A) in step Cl and Igganyl amne in C2, was

added to a stirred solution of Mno-nethyl adipate

300m2dd. MIDIthedbryanid)lapér£We 0 pddle TR .
gg) in 4 nl NWP a? RT. After the Feé%?i on C\i/vasgnsc%‘?‘%rrg&ed A
VBEHoobRratkPtd s at RT, the 25 reaction was partitioned -

t-ByE - divhoa0d; delonized er 10 .. The
N DR R SR S i AT EL AL T OR
HLW&ST_&CD&;;I\Ia}m'ﬂ{zZ ;imeI;nL)l mdfmda?;ﬂ/gg@d% (nil,gm),

. e, - rganj c se_was drie an
lggéézehfrg?'eﬁn 3aggblt of 3pﬁ'tﬁe4‘%le§'r éd)ooApdandt, 3H),
0( %03 (@D, 395%Ms dsaB) { 0sv8 . L HNIMRJGRES 3, 300 MHz, ppm
rotomers) : 8.88 (s, 1H), 7.55 (d, 2H), 6.6-7.4 (brm
7TH, 4.0 (m 2H), 3.62 (s, 3H, 3.43 (m 1H, 5
1. 9-Q. 4 Tiisr waméHbrodedrel o (@obEIiBER .10 Hkariby 6l 1 IE
%FA?E’?TE 511.13. ,B. Astirred solution of the Conmpound
PPF ORI B A LE 239 iy Buty bz Fawher Fhexy TetMedmoll - B 2Pehjancate
(186. ¢ meAt ed . whith Li 0p3 v 11,40 1)

;at RT nfeag'r 3 hrs. @}rﬁ%l)re% i(a(q)qri \I/'\'/éé/ka(a:-llgf %e&‘fommﬁ'& mmol)
AN MEQH ol Monebheireddlien moacdaciTheraduide (ROOJEG] 7885 as a
ngﬂéfi ed by HPLC to afford CX13 (66.0 ng, 65% as a

. yophi |l i zed powder: 1H NVR (DMSO-d6, 300 MHz, ppm):

19 NARLACDCLDr 3001M)iz, IpfB) { . 18HR. 47(R5 489, 3Hs -2 35 (m, 21)
1(@_4!—9, (7. 2? gq, 2}—21, 7.05 (t, 1H), 4.1-4.25 15

(Bt "oH) (M 338) (A9 e, PHD1-0.83 (dn Iy, MS. $BAR) 71239.1
(& addlet)l. 2 (t, 1H), 0.95 (m 6H); M5 (FAB): 497.2;

HPLC (G A): 8.24 min. EXAMPLE 5 21 20 A The nethod
described in procedure C was followed, using am nes

E- 1 f.olthal Bedcodutsidty dbstriBL@i Perg,dl

di hydr ochl gri de_in rocegaﬁgég)ﬂ?nﬂ’%t geCiAa‘er?js performed
ubihiFiing thestedd godustafirondExamplen9iond 0poo2isiatmd Il 2)0. 0
méa B:. %h%g aﬁ%{;ﬁ ’B(ti:gf,seb 3l Wof?l 3 £ m%f) ' bggég:l.r?ec?%}g using
Boc-L-Proline in procedure D, and EDC (0.0925 mmol, 17.73 mg) in

NMP (3 mL) to afford the desired compound (39.3 mg, 73%):

1
“H NMR (CDCl,, 300 MHz, ppm) partial NMR of compound: 7.1-7.8

(brm, 8H), 4.75 (m, 1H), 3.43-3.62 (m, 2H), 1.9-2.6 (brm, 12H),
0.8-1.0 (m, 3H); MS (FAB): 559.3,

E. The procedure as described in Example 1C was performed
utilizing the compound from step D (39.3 mg,0.0703 mmol) and 25%
TFA in CH,Cl, to obtain CY17 (20.2 mg, 60%) as a lyophilized

powder:
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25 ng) and EDC (0.1351 mmol, 25.902 ng) in 3 nL of
NVP, was added the amne (1-2, 0.1351 mmol, 69.0 np)
prepared by the procedure - 122 described in Exanple
SA. After the solution was stirred for over 18 hrs,
the reaction was partitioned +47Et OAc (10 nl) and

R T T 208 14 By By B c 4R ) GBS 7( 93 X\, 4H)
i3g, (gNd28Rf . AMR3 S NaGh) (S54kd -4 e Or gani c3phase, “@ﬁezmr

dryed é MySO4) and concentrated 1n vacuo fo afford
2d&§| Pe 4pKB§&ct17(P§5 3 -88-250%mas2H f dals- m,then, 3H); MS

ed S i hed rrp C perf rme
BT o8 90 FE5 (R At TR (PR 8. e
mol ) and 25% TFA in CH2Cl12 to obtaln P1 (17 0 ng,
xaMbr s, 8 | yophilized 10 powder: 1H NMR (DMSO-d6, 300
VHz, pp partial NWVR of compound: 8.4 (m 1H),
.CKlQ825(m2|—|) 74(d 3H), 4.4 (d, 1H), 3742

1,6-1.85
o T85! 1{:%_'[ ?r“ ﬁ%ﬁhfﬁg)é}be%’s“ éﬂxaméﬁe foyway peyfprmed
wmnlziﬁgEQWFanELrﬁa (822, Ao. Thres rid10d 1905 6" hbpd axn;al d by
pr, ocedure was fcil I ovved usin anmi nes E-1° (obt ai hed
uS¢ngsPRg- U TRiRTRLiae dnneres &nl 8digéc aqid (0.2974

mR62G CEYIT £¢ B&%)' M %Bccjfoaﬁ‘?sé\/%&nﬂ% a%‘a”@g.' s eﬁb%fh é? mL)

obtain 20 the am ne product
tpr eéé@ndetlats el iabéd prodixanplEhebBruds P@ﬁfp}[ﬁmed by HPLC

“pr Slga?lé p@Hcg’dﬂ‘%e faxbifne %Yﬁpﬁéhﬁ?% Iewger

1Bemro|(cnmm-di (m@@&&%m 34.63 (@) 19 6DC (9, Zﬁgﬁ 7.98
54. 37 to afford the desi red 25 product

‘Wg 2813%3/1%% Ge?s (B.f 4 7 %523(q1C2HThe7p9%cé‘d:ur1éI)as4 55-
sd@8Chbegyj n Hamie r

corrpg)und fjr om stephB %g)dfmgﬁ & {Tplggg § rl%g "fis (ram)
4BPAS7 nHRRQ CIIGX tAd :0B@t &BA @211(49 0 ny, 66% as a

| yophilized powder. 5 1H NVR (DMSO d6, 300 MHz, ppm

E; rtial NVR of conpound: 8.5 (m 1H), 8.2 (m 1H),
BLE Bl (m 4H), 4.1-4.6 (m 6H), 3.8-4.1 (m 3H),
7-3.2 (m 7H), 1.7-2.0 (m 4H), 1.0-1.6 (m 6H); M
B): 473.2; HPLC (G A): 4.403 m n. EXAMPLE 7
A. The method described in procedure C was followed, using

amine E-1 (obtained by using o-toluidine in procedure A) in step
Cl and Isocamylamine in step C2, to obtain the amine (I-1) in
step C4. -

B. To a stirred solution of amine prepared in Example 11A
(0.072 mmol, 39.8 mg) and DIEA (0.0864 mmol, 15.1 :1) in NMP (4
mL) at 0° C, was added acetic anhydride (0.0792 mmol, 7.5 :1).
After the solution was stirred for 4 h at 0°C, the reaction was

partitioned in EtOAc (10 mL) and deionized water (5 mL). The
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10 Pa A. The nethod described in procedure C was

foll owed, using amnes E-1 (obtained by using

4, 4" - bi pi peridine di hydrochloride in procedure B) in

step G and Isoanylamne in step C2, to afford the

am ne product (1-4) in step C4. 15 B. The procedure as
described in Exanple 5B was-p&28orned wutilizing the

amne (1-4, 0.05131 nmol, 29.8 ny) prepared by
oygsndduPkasR MAS Maghed Exahp$’e gt rigegeddc (8cXd5 mL) ., sat.aq.

”é‘g‘ggts]‘%li‘n?g a ‘foréeé%t l‘g%legfg%(elgqgr é‘guc?‘?%é%qmc phgge was

dy-iyeHdXMgsoa faadntoffert rathed piroaadwbet asa fifsnt idhed degired
| C was perfornmed _utilizing the conpound from

CQE“BB Bg(i%" "Gy, 20%3286 AnbPI™and 25% TFA in CH2CL2 to

obt agn fﬁ%(ﬁ%é&éﬁﬁre6aé%c§§b§dlﬂﬁnﬁuéﬂgigd1§°wg§rperﬂ34med
NVR (DMSO- d6, 300 MHz, ppm parti al compound

ugifithmg Ithe Smpoumd fEPm FLEB-F. R0GH mgH)p 8385"mel0 and 25%

TR %A@i‘mc%zbg g’f%’ffzé’%ﬁ]a AT 7§°§P (acﬁyﬂ%gb%”ﬁd

pdwder: 124 EXAWPLE 8 f<Y14 A. To a stirred solution
,of Mono- net hyl adlpate (0.2955 pmol, 43.78 :1) and
"BRR ((DY$Os dam? 00 BBizg5 PRg) PATRiRL M oft comRYUNGas? - 76+

1@d9§d($m fefge ayTioBe (B O8NSt 4 Jodl, (nD- 3855 FTPE.7 100. @, 4wy,

. obtained from rocedure D usi ng Boc- L-Proline.
7Af214e|(qt hRH) s .03 dm WaE) st4r¥ed For(bower 468, 233 ttw 3H),

280tk o T ceP¥ 1o’ 8RFart o Tt s ke nBte G 7y &3 7 S

(BnBft cs4@iY; HPLS AGrnh) : sadamcmu{\laHCGs 10 (2 X 10
m.), and sat.aq. NaCd (10 nL). The organi c phase was
dried (MgSO4) and concentrated in vacuo to afford the
EdaMPLEdL2 product (88.2 ng, 62% as a foam 1H NWR
CDC13, 300 MHz, ppm): 7.1-7.52 (brm 8H), 6.1-6.42
A&%—?ll—b,475(d 1H), 3.42-3.68 (m 5H), 1.94-2.42

(brm,, lﬁﬁaamékﬂéd besdr8béd ift ProddButEAB) wadBioThowed, using
503.3 (Na"' adduct). B.The same procedure as descri bed

amangxBrip| obtRimgd byensbngee-Talividineginhpreosdmad) in step
Cﬁ/l g?dsfgﬁljamyf(a%.g.m% gﬁ’ {sge (gi[ ({ng tgta?.r:]ldtﬁ%t ar%a'.rg_l All 19 in
sgtep. 84 ng, 60% as a | yophilized powder: 20 1H NNR

(EmE%%(“%e progwéarepg descrlgéé:E% Egggplékgﬁ was pg; ormed
utilizing the amine from Example 12A (0.0905 mmol, 50.0 mg),
Mono-methyl succinate (0.0905 mmol, 11.96 mg) and EDC (0.09955
mmol, 19.084 mg) to afford the desired compound (30 mg, 50%) as
a foam.

C. The procedure as described in Example 1C was performed

utilizing the compound from step B (30 mg, 0.045 mmol) and 25%
TFA in CH,Cl, to obtain AY48 (15 mg, 46%) as a lyophilized

powder:
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1H, 7.95 (m 2H),.7.45-7.61 (m 4H), 7.24 (q, 2H),

7.05 (t 1H), 4.45-4.61 (m 1H), 3.52-3.74 (m
2H),.1.88-2.44 (brm 11H), 1.6 (m 4H) ; M5 (FAB) :
4672 489.2 (Na,* adduct) ; HPLC (G A) 6.66 mn. -

125 EXAMPLE 9 CYl 7 A To .2, ggl ution of tert-butyl

di et hyl phosphonoacet at e 756.75 ng) in 25
mimnfomg@% ,THloo ﬁﬁurﬁﬂmatparliasz iR (8 ycdng)%ax/n 9.76-
acet one) nder a ni trogen atnosphere, was ad
1%@%/I(bl_nﬂt,hi6hr(3 @p n’n—’bl 1H1,8759ﬁ1_}mdr2iﬁvm §e4bverésn (m, 4H),

7'2)&%{ (%g %lt)hy evu'I | ! tret ?S g %’ﬁoqu%;tég}re%g%ags %H) !

2mznle(d= udei¢r, N2.at1 8 Qbrihe 3Ky gact $®N(myasHY; astbalkas) : 612.4;
war med RtoRTand stirred for 3.5 h. 10 After 3.5 h
HRe (GradYiiof - AP &t was washed with sat.aq. NHACL (3
X 100 nm.) and concentrated in vacuo. Then, 100 nL of
et her was added to the residue and the ether |ayer
EXM@LRadted with deionized water (60 ml), and sat.aq.
apell (2 X 60 nL). The organic |ayer was dryed (MySH4)
and concentrated in vacuo to 15 afford the crude
pr oducfTheTRetked diesaribegy ini pRogsdytegshwas followed, using
0 [ : e : t rd the.,
a@ﬁﬁgggngepga%?gcge 0 Fink BOXBLEI HQn' B-BELRLE ) 4n step
C1 -dd fiscem@aabiore hiox \stepVeRhyte 3ebiReint eheatmifd0d Q) in
54% as a viscous liquid: 1H NVR (CDC13, 300 MHz,
sﬁg%m i'somers): 5.6 (s, 1H), 4.12 (q, 2H), 20 2.84 (t,
1H) .8 2’141'ezp53cédf&ré“3)s déstriBed 2t Exhabie( 8B 94l pekrdmed
(t, 3H ; M (FAB) 264 .6 (Na* adduct) ; HPLC (G A
utikizipg §he anine 1EXors BReAPLE. 1%e<%r°é@l§ct“mplon32 0 mg), 3-

e B RALE AL O S Houmely 0 (5, 431a8MsH ey Bhae

- k3l 63 .09 p) atprefind red Bydf ek nadniponndonL i mer .59%) as a

After 1 hr the reaction m xture was centrifuged for
£o¥ nins. The centrifugation with EtOAc (2 X 30 nl)

vas d epgat pdotbuse f4y td%%rcrlbéafsln Heape- 18 bad Herformed
organi c | ayers were pool ed and concentrated in vacuo

ut pl igfifngr ¢ he- somyoursl Cuovost RpxEF - GL Maighy 0- 82P¢ rmmgidataemd 25%
%&5@2&}9& l%&?tﬁg?r%p%lmg 8%9? g apaglhfhllLZEd
pdwder:1. 75 (m 3H), 1.44 (s, 9H), 1.23 (t 3H),

H NMR (DMSO-d,, 300 MHz, ppm) partial NMR of compound: 9.05 (d,
1H), 7.95 (m, 2H), 7.45-7.65 (m, 4H), 7.24. (g, 2H), 7.03 (t,
1H), 4.1-4.54 (brm, 4H), 3.29 (m, 3H), 2.33 (s, 3H), 1.3-1.8
(brm, 3H), 0.98 (m, 6H); MS (FAB): 584.3, 607.4 (Na'adduct);
HPLC (Gr A): 6.17 min.
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0.92 (d, 3H ; M5 (FAB) : 266.6 (Na* adduct) . C. The
sane procedure as described in Exanple 4B was
performed utilizing

t- But yl - 6- Car boet hoxy- 3- Met h I-3 Pent anoate (150.0
rrg,06147mml)andaq Lirod31io M 1.0 nL, 1.0

.10 _i-n (2 m.) obtained the nmono-acid product
‘ﬁ%t?)“s ?§/§ 3% 2 solid: 1H NMR (CDCL3, 300 Mz,
Appn‘l)o a25118p8n416m08|'1),,4-bh%&ryaeheﬁmam?.h& (9 11%5_( 16E5mmol) in
1.44 (s, 9H) , SHEI; M5 (FAB) 1
d’({g&“&aﬁﬁéﬁj‘e 1% ) Has ﬁﬁé@éderéo ¥l jheeFyanate r(lo 5 mL,
sErmil)e BArvas e@hfﬁrr%% Wik é'eﬂlge{-]é‘?u?&'fjoxprs%dﬂgh the

from Exanpl e 9C (0.09
sygpension09as ﬁmbter@ [0 mg)Shedeathedld:nylmsomu;hane (200

w5 AR URakp PSRN e EG 0 028 L s 2 vy
senigawsd 8( 39. 85 iy, mmeA%) 7620, 1lsl9I§ID/Rpﬁ£3PE}13amaé’é29 oMHapLc,
ppm partlal NI\/R of conpound 7.1-7. (brm 8H), 4.75

62( 1926(brm 12H),
*’é‘% idO'd("lﬂ°)3 n}‘%&B 8)559.-95 EL1HThE) pr’bcﬁéddrléi,as), 7.30
(SIS Gy, qulgn(ﬁxaml e 71@ Vass, pg f ogned zi ngth
conmpound from step D (39.3 rTg gg ( dgndngg %H’ bs).
278 (BH.CR2C12 to obtal n CY17 (20 2 ny, 60% as a
Iyophl lized powder: - 127 1H NWMR (MeCH d4, 300 MHz,

7.81 (d, 1 52-7.71 (m 4 7.38 , 2
B gng)fp @t soi].qyloq %21 (@I@ -([,ﬁt-_BH):grlnggDiﬂrl@or(yﬂ)@sﬁglyl] Hl -methyl

v attolfotonfilsmhdint (7 olihe 3 IR B 2o

ml) (ccdlidntn. 0 5°EXANPREd2E AP f2 They pPrecedumel RSfollowed by
descrlbedln Ex Ie 8%\/\/&8 perforrred utilizing the

EQGi (fe4( 92213 § RgFe bbtrhiWed Myl wephy:

| Am& lstz%engokwels il %ngkﬁéﬁggggw pchegglj fggnzgz fhethyl

eNM?r (h?dnrp):hloméé f &P the 10r.ddemat) dwaps catiddd. Théter
crude was puri f| ed. HPLC t afford CX12 ‘3&6‘0
eSGgg reaction

S5Soh s O FYBPRT 1Y

wad{Aorired) up9b9991(§c1;51:]'d)at19191 tﬁé, pirbﬁuct? Wit H @09'25%-ueous
7.48-7.62 , 7.05

2H)
incga_rbg_ngge(. mnji“grq:ﬂpz:o@cztzv%am f}ﬂ.ﬁ:ergdgantg rp(asgmd wighgwater, 5%
citBidbia YRa(5ARle 489 phbkbict Grad driedIMdi M vacuum to
afford the desired product (4.5 g, 9.9 mmol, 99%), >88% purity

based on HPLC as a white powder.

'HNMR (CDCl,): & 6.81 (3H, m), 6.60 (1H, bd), 5.35 (1H, m), 3.76
(34, s), 3.75 (3H, s), 3.63 (3H, s), 2.90-2.50 (4H, m), 2.30
(1H, - 1.45 (2H, m), 1.40 (9H, s), 1.15 (1H, m), 0.88 (3H, 4),
0.82 (3H, s).
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EXAMPLE 11 8X41 A The nethod described in procedure
C was followed, using 20 amne E-1 (obtained by using
o-toluidine in procedure A) in step Cl and

| soanyl amine in step C2, to g? ain the amne (I1-1) in
step C4. B. To a stirred sol on of arri ne prepared in

c B gbbty s 7 T o Sho, Py (€ 8058 o

namtchoaahgtmaﬂe (1 (&1192waaohdd€d5crﬂﬁluc&fotaeétw&ac1d (5 mL)
solution was stirred for 4 h at 00 C, the reaction was

angh Mt FERAEH PR DRSS It EREM kSRATASHTRafRF J - The

dident Eh@ere 126m &wqm Calellgsgn¥as
. C|trn|tc a‘&rﬁ (2 X S 5m), asat aa hé’\'%%?ﬁ(c\ﬁ" kgeélr{%tawd out

b)an?dles&Ei<ia§|1Oll\la@iE G(U316m_) Fihbrat yomiaf pﬂasemhaé amit yBying

ke BR EEREEIY SRl UL 28 By, o,

74¥%)oaedar ehiles opdndxd: i59 6EX popk ebd e dvash pm.ﬁcor med
utilizing the conpound fromstep B (20.0 ng, O 034
and 25% TFA in CH2Cl12 to afford AX41l
HS’U% (ggc%ﬂ)ly phfr?zzeﬁm'p&ﬂders 18 AR (BIVES- é (BT(I)O m), 3.85

m&:l)z,s)gpm sﬁa(iﬂiﬁ") )NNB @fs(::noap@én@su%ﬁﬁ 305 %0(312 (@ M1 .35
(TH.240) (0 - 2%(39409 (t0 87H)(3H4.d) 4. 54 (brm 4H), 2. 33

(s, 3H, 2.18 (s, 1H), 1.98 (d, 2H), 1.3-1.8 (brm

3H), 0.98 (m 6H); M5 (FAB): 540.3;, HPLC (G A):
D 7. o7 anERlIUB@NME the P@mavnadpﬁrqrhestrm Kodld@sar i4ed mmol)

d Wass I usi ajm@
?o%ﬁ%gd%g ﬁ%l ng C{oeqirx'ﬁ%w di ne§| “proce E i?lll%wed 4
Hgtigp's bEkeand. 1smia,nyJJZam meoll shé@&ptie2, cdrnpouhﬁa'ffbrﬁ herep A
am ne (|1

B, Th
Crelee S béd%) ‘ﬂm%:&)arrp%gft@é' \Eé%rﬁéf‘?o‘?e%%ﬂ“o%ﬂ?‘ttulg?z?aﬁmt he
t e chirem X ap®d & 1A W@ Q80Re AR | bﬁ%x@cﬁgltatlonEgélt of

Mono- et hyl succinate (0.0905 mol
6Q°0 085S RHPRTDAMRFS4 Waghedowath dfatathe 5&e§P~Fé€IC acid and

o SATROURY ks S actoL A o0 BrcLlR BBREIVT s

was per WAL
4 t"henmednpoaki ésomtﬁrepsoalﬁse 80% Puxsl basexil ):»naHHLQS%

*HNMR (cbcl,): & 9.01 - 6.81 ( 15H, m), 5.35 (1H, m), 3.85(3H,
s), 3.84 (3H, s), 3.65 (3H, s), 2.90 - 2,35 (5H, m), 2.33 (3H,
s), 1.65-0.90 (3H, m), 0.90 (3H, d). 0.86 (3H, d).

E. To a solution of the compound from step D (2.9 g, 4.6 mmol)
in methanol (30 mL) containing‘DMF (15 mL) was added 2M LiOH (7
mL, 13.8 mmol) and the reaction was stirred overnight at room
temperature. The methanol was removed in vacuo and the crude

mixture was added dropwise to a 0 °C solution of 1M HCl. The
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TFA in CH2Cl12 to obtain AY48 (15 ng, 46% as a

| yophilized powder: - 129 1H NVR (DVSO d6, 300 MHz,

ppm) partial NVR of conpound: 9.76- 10.22 (brm 1H),

9.05 (d, 1H), 7.95 (m 2H), 7.45-7.65 (m 4H), 7.24

(g, 2H), 7.03 (t, 1H), 4.1'435'29(-brm 4H), 3.18 (s,

3 2.33 (s, 1.3-1,8 (hr , 0.98 (m 6H);
FQ’{&‘BA'E%“ é%f 253 Fbtééeﬂlpi'@ (‘és%rg witgoWaker, Wotiwmol/ether

(139) Fatddt dkhethe mBEhgdogeSCIde Qifl'%gpgﬂﬁgg U‘chu%mw%% afford

followed, using amne E-1 (obtalne
cpude| X4A O L% Pyrecbased o) HELGS eﬁectﬂsfﬁlhmht:.on from

shogamdan o 80,2000 ARSI IS L) 13

mmak, peE¥)oresd pulrel based) drheim.ne from Exanpl e 12A
(0.0398 mmol, 22.0 ng), 3- nethoxy propionic acid

1 8 3. d E (0,04378_15 nnDI 8.393
"ﬁ‘q}“o t'0* é&%ér)d t d’@sf"?g'a Dclmo%rﬂdl (18 n§) 1 59of1 ddHa Q)
sf@BRN1K;. slhe 7pwecenmy edps decr(izeedg) n -E)@‘rp%qzl 1G) vva§ 04

g&rfz_%rmed ut| | izing the conpound fromste
4 fm8P) (2Rd ®5956 730 (2H.CROC12 - 2% btitanrn A¥482((3H, s),

316 Ny, 74%, as ly I d. 20 H
( DVB n@’d %éo I?/EZ, ﬁgﬂ dp%ftlmgl EIN%? %%npglm& 3§ G, s),
1(&5 -1H). 107 (38, (m . 2093 7(345- A)650( % 43F, s)..24. (q,
7.03 ,(t, , 4.1-4.54 (brm 4H), 3.29 (m 3H),

E%.k%%”(‘s,%%(ﬁ),' 50801 & (brm 3H) . 0.98 (m 6H) : MBS
(FAB) : 584.3, 607.4 (Na' adduct) 25 HPLC (G A):
6.17 min. - 130 Synthesis of SX44 A To a suspension
of 1, 4-phenyl enedi am ne (9.15 g, 86 nmol) in
SytdmsdsoREt BXR& (30 nl) was added o-tolyl isocyanate
(10.5 nL, 86 nmol). After stirring at room

te eratuce for 30 mn the 5 suspension was filtered

AandNdsFEAUPR o chilorisrfdr REARTPRYD -4ri(phepymeghyl) -2-

o*&"zﬁ&ﬁd‘iﬁ%ﬁ@m@ii%éje% tﬁemﬂg%rgg gﬂé}Pdﬁ-ﬁl (@® %Lgd&yoled to - |

sqlid (15. purity base
7Q—IPEO”a§I—NMRB<gd6Ltdum) dlSS@pﬁﬂp}(h&ﬂude) (27496L( 145 dﬁn,ol

A]degljlchg %:’ ;’d§0§v§.%e2:?h{%feacg’ 1g wds da>llowe8 \(.o at '78 °c
for 1 h resulting in a pale yellow solution. t-Butyl
bromoacetate (1.74 mL, 11.8 mmol) was then added at once and the
reaction was stirred for an additional 15 min at -78 °C then
warmed to 0 °C and allowed to proceed an additional 45 min. The
reaction was quenched with sat. aqueous.ammonium chloride and
the THF was removed. The aqueous layer was extracted with
dichloromethane (3 X 50 mL) and the combined organic extracts
washed with brine, dried with sodium sulfate and concentrated to
afford a thick syrup which when placed in the freezer solidifies

to a waxey solid. Trituration with cold hexane affords the




10

15

20

25

10 2.32 (3H, s). B. To a solution of

(2R)-[ (t-Butyl oxycarbonyl ) net hyl]-4-nmethyl valeric

acid (Oxford Asynmetry) (2.4 g, 10.4 mmol) in DVF (20

m.) cooled to 0 C was added HOBT (2.1 g, 15.5 mmol)

fol |l oned by EDC (2.4 g, 13 33%ol) and Huriga base

(5,4 rL, 31.1 nmmolL). 15 After stirring for 15 mn

desiregd rﬁe’f‘fﬁ%} (335hBRy | 2 g} iMRL nSefvy | asestehite solid in
rﬂm c9 9, 10.4 nmol) was added. After

>Efy?rr| ng%vﬂéfﬁ%ht with warnmng to roomtenperature

.the reaction was worked up by precipitating the

'IBNRIUEDOMs t h BAqueduss BRambonat.€5 ThH, prpduci2enas 4 .0

ltere d he t t %.20_citric acid and
%ir{r n@r %?pr(\gﬁﬁétgﬁgs %Y%d&%dg&vﬁuaﬁw (¥ A%lor §-37 (2H,
dihe desi redi,pedduet 164(3 09.4)9- 9 mmol, 99%, >88%
purity based on HPLC as a white povvder. 1HNWVR
(CDC13): 8 6.81 (3H, m, 6.60 (1H, bd), 5.35 (1H m,
B3. 760 (8H) S) soBut?ﬁor(Ei:ﬂ t$1)a cdmpuhi@Hersn st @ 4380 mg, 1.00
%ﬂsq 45 (2H, m, 1.40 (9H, 9),
m ¥ H"HFlvp‘lSoméé "(“sfh W%f)er ‘é g3:)(Wpe agded 30H hydrogen
dPoRi 0| Ut i10nm@f, 151 GRIBIOUEL 1 IQEESHE P, 9
prm%ll)L |6F1i C:ill chl or onet haneq( ?%I#L%Ig? 2dt?l?ad;ﬁl B i
hydrexifds odedt & adi @ el jandakdiet Belubhen i was \m'ls.owed to

pr 1ty KO &
s\?\éir’effzgnzg\?e ?ﬁ%ggﬂ%%& ﬁ"rgqprodggtggfrf%mp tréd‘céiﬂl‘f’n was
gBehghddheviaddiekicens ofoddurersulfiiltier ahtiothef pit hai@ited to ~10
and dr in und cuum afforded t he desired conpound
W gh %§d glum b né‘t\ﬁhlltfenESV\EI%?r)SQG%%ﬂ'é[F was
rblﬁéﬁéiimqrh Hgbgg %i]iﬂl\ﬁqe( %]e@us 15 gsgagé"%ns ed @uZR water
(30 gBL). andi@xEERCtRY tv&lcisas lz:m drxrhlgr@rﬁetume( 1(|ao mj:,) The

i nreoe gﬁgf&:(%{ldﬁ’leg waE i e B s 8ege

. emlasaenihﬂiaduIdBTéltbﬂl laggtdied (3mad Bof ab.) owerhdyeomtife8=6rganic

base (2.1 niL, 12 1 _mmpl e conpound, from step A
efgra_t%tsg W%frg WASPSd Wi %rbr%errl:’rqgmgger‘?ﬁ' i oyexr §emium
subfd @ peidicdheehbat &R Gld QF AW ‘ﬁ’ﬁékgéisi'%cpbroduct (153 mg,

preci pitation out of 60% a%geous bi car bonat'e, %JI

Owf} Hmgdt el %507 8P ¥ rRereadiasedn @nbHPRE. a@rwwﬂg,;a;n@ewrur) which

oY RO o el 1 5L RS AR G £ Stbcach [ R
(CDC13): S 9.01 - 681( 15H m, 5.35 (iH m,
‘rmmﬁ((aaclg)o &) 2.88841K 3Hh) ,5)2.63 GAKH(38K) s)2.%5 9K, dad), 1.42

(613%)( 5% D (24, 3§, (3H

C. Following the procedure used.for the synthesis of SX44B, the
compound from step B (153 mg, 0.81 mmol) was coupled to 2,3-

dimethoxy P-phenyl alanine methyl ester hydrochloride (253 mg,
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s), 1.65-0.90 (3H, m, 0.90 (3H, d). 0.86 (3H, d). E
To a solution of the conpound fromstep D (2.9 g, 4.6
nmmol) in methanol (30 nmL) containing DM (15 nlL) was
added 2MLiOH (7 nli, 13.8 nmmol) and the reaction was
stirred overnight at room 25 t&fperature. The' net hanol

gag ren@/ed in vacyo and_the crude m xture was added
r BPWTERL Y F 9 aFtereotlie | s igted MomePundné268 T®D 0.6 mmol,

PBeFi Dh LAt MRkt BASEL A i LRy vater

met hanol / et her (1:&’9) and et ﬁﬁ%%&ey&g)ﬁ%\%t&ﬁ% dried

ynder vacuumto afford crude SX44 >91% pure based on
(RPGLykt aW1§ At i(8H. frbm 6 i Boplidhabdl , asf 40 dSLHURe, 3.85

4 a5 2 Wi t@ysokid {1,256 2,1 | .. 46%, >98%
ﬁ?f‘?e %’Zseesdvggn <§|§LC_L5 Mf\lh% d&%”-’dﬁ%é)gry%o'g.’%l%( 1‘9}*'35‘3: 1.41
6941 gMHL g% (38,6d) (1H, d) , 8.01 (iH s), 7.95 (1H

d), 7.60 (2H, d), 7.47 (2H d), 7.24 (2H m, 7.02
(2H, M), 6.90 (2H, m), 5.25 (1H, m), 3.82 (3H s),

. 8 i 98r5 , 2. 46 2H , 2. 33
Pipirdsibay sigthrosiyl G fbos? ol s
€ 62£8 g9a, Eswfsm(ne) zamldeproﬁeatafi?tzesﬂrs]oﬁ lcﬁ\éﬁﬁ‘e?\jpg@duct(zlo
S n < 3-(1-Oxqpro -4- enyl nmet - 2-
%%a%m%%?“ﬁ&k %g%b %%,a %’@%ﬁfrr%ﬂf— Yﬁfﬁw SyM-lrEP(-4)0/ )
cooled to 15 78 C was added |ithiumdiisopropyl am de

Mk teped, )5 Bmel. o7 Al i) ,25038) (HH0RN 59 .8EQ3n, 5) . 3,84

g3eact|on was allowed to at -78 C for 1 h resulting in
Tral®d ry@-PEw 3Bt Utk o - 95- BuBy#O KSBnuwlcetlaRé (3H7A) .

m., 11.8 mmol) was then added at once and the

reaction was stirred for an additional 15 min at -78 C

E herFd2Qowdnhgedhe opfbdedind #bkovRE L¢80 8P
additiognal 45 mn. The reaction V\%S ﬂcﬁjenched vvi?)ﬁlw’ the

poundy &8, SREBR uRIONMEr i Bet Anmmol)haraFHECURted to SX44A
.ol I ted with .
(2P ¥Rd. oThe ﬂﬂgfg'{% g?f%%slwgﬁ e%%g J‘.arcedﬁﬁo\r’]rwgaugil ggﬁﬁoc mg, 0.55

di chl or onmet hane € Cco
Al .adly) wiadhepuxe thased ne, HELC ek W tHansedl e sul f at e

and concentrated to 25 afford a thick syrup which.when

ed.in, the fregz idifies _to a waxey solid.
%‘W“u?%& Amedlice B Lot ﬁ&aﬁ ' aP 47 dBHnSY) 118382 (i, @),
glas red, pbetuct. {73QH0a) 2. 4 leiu, ¥ 7as7a (i tcﬁ 7.25
Qlid.in >90%gur|t(y by HPLC. 1HNWMR (CDC13): S 7.40 -
Hes g7 5P -4 (BHS R, 9:35 (1K, @) (38, 85) (313, 30, 3.84

(G4 Hs) ). 62 83 (WY, ddhs 2. 76,4 by dd), 2.37 (& o), 1.12

(3H, d).

F. Following the procedure for the hydrolysis of SX44D, the
compound from step E (300 mg, 0.52 mmol) afforded crude SY62
(108 mg) >90% pure based on HPLC. A small amount was purified
by HPLC to afford SY62 (8 mg) >99% pure as a white solid.
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5dd) , 1.41 (9H, s) , 1.19 (3H, d) . B. Toa 0 C

sol ution of the conmpound fromstep A (350 ng, 1.00

nmmol) in THE (15 nmL) and water (5 nlL) was added 30%
hydrogen peroxide (1.10 ni, 10.1 mvol) foll owed by

2.0 Mlithium hydroxide (1- @3d.,- 2.0 mmol ) and the
solution was allowed to 10 stir for 2-3 h until judged

‘i | (el edibyo HPLEC.s . Bhe (LRACK) pre vies (1gyeashed. w6t iy, 4), 7.93
excess sodiunuéulfhge and the pH adjusted to -10 wth

(2Hy B ed $5di @Hr bAtar bohht @H+ decde’dr y2HTHY THE2das 689

(ggmowed § pvaauo and i hes agieoys | aygr (yassgdi luted
with water (30 niL) and ex%cﬁd tvmgcc(es\gvl't?})d' #4580 2,65

(BHeHhor AvdtdhdRE., (80, nk)10 THH .18 )aqueous | ayer was then
acidified wwth 1 MHCL to pH- 2 and .extracted with

e8lBYl) aGetAte -(3gX 50 nL). The conbi ned organic
extracts where washed with brine (30 L), dried over

sodium sulfate and concentrated to afford the desired

sPhosits ¥ 3yee, 0.81 nmol, 81% >95% pure based on
PLC as a clear syrup which 20 becones a waxey solid

Aypofr &t &g ornof heudeiguixe anhyidriRe (COB1 g, 2S02mB8L) in
afdiiofinechaft Gl s dagin SHlaaCTes o d Bpmphl ana
tbyndhesiys walb SXd4Bed tdverimieyround rbe@nt Shgdr B urt53 THe solid
Y T LR L

o earmluke, 168011 a0t OIRUY 208 ey et

foam 1HNMR (CDC13): x' 6.81 (3H, m), 6.72 (1H bd),

2450 (GLHindB): 3. 85, 26 3t Sbr)3 ¥ o3hiiS)s) 3-dhbsl

S N Yt T ?SH?érr%_%H'l.bff' %4ng%§) ?)’1.9411'%5(3%’ s)
795 . (28, FOl| @wphg(2Hhe Dr.oded0r d 2Hor ASX4A25 t(2&, m), 7.05

un 0 te C(268 nmg, 0.6 nmol was deprotected
(?%’ng@f’o%dgéeg}lﬁé product (210 ngy, 0.59 mmol, 98% as

a thick pale yellow syrup. 1HNVR (CDC13): 8 6.97 (iH,

iy 5 ATy A0 ) e (88 g 1,0
miRol ) dwi DYFt ¢ phboehiraadedr HBTY [fRepandt iarv0tmSXH4fhllowed

the conpound fromstep D (210 ng, 0.60 mml) was _
by ARG st Ba8Ra4A 25 W8 Aed 8. PodARet)oxyr Briphspylt #kanine

degjyr 3 155 % 11622
P AeY o BT 1 s T PR e oy B e
r¢on tegperaguae tHé pinduct aS52préeipibated SutSwi ikl 60%
ac?&gdus?b%cz:ag%glhagg; Jais%leé %lilthdl:htzr,4759$2cl_i|'trq.)c' aZig,S brine

and dried under vacuum to afford the désired product (100 mg,

0.18 mmol, 32%) as a tan solid »>85% pure based on HPLC.

'INMR (d-dmso): § 9.93 (1H, s), 9.10 (1H, s), 8.47 (1H, 4), 8.0
(1H, &), 7.95 (1H, d), 7.60 2H, d), 7.46 (2H, d), 7.25 (2H, m),
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(2H, m, 7.10 - 6.85 (4H m , 5.35 (1H, nm, 3.85 (3H,
s), 3.84 (3H, s), 3.63 (3H, s), 3.15 - 2.40 (5H, m,
2.35 (3H, s), 1.12 (3H, d) 20 F. Follow ng the

procedure for the hydrolysis of SX44D, the conpound
fromstep E (300 ng, 0.52 nmmol) afforded crude SY62

(108 ng) >90% pure based on-HP3&L.- A smal | anmount was
purified by HPLC to afford SY62 (8 ng) >99% pure as a
st dlgol oY, 6.93B5 2HHNNR, (86261, m)S 9.85 (i&H, S), 3.84

4 46 (1H 7.93 (2H, b 59 (2H,
ga)no Y40 (% (3(338 8.5 B5 )(213,,) 2,58 d3hy m) m{ a1 g (38, o).
5.22 (1H m, 3.83 (3H s), 3.8 3Hs)295-265

5H A (3 3 MB(-):
C( Tﬁnl g%ﬁ“%yn’f sf’g‘LoF @%‘b“é&é §t§8l Bt |“091° gtg. 0.18
nsrld:d.OI Bhcmetiyrtl das( 288edU2M 2.{0HMW@. 3 hfl) and the reaction
d| chl orongt hane (5 nmL) was added SX44A (482 ng, 2.0
Wit FFLERES Hhe QMUFPFPRBERCEES it 3dver Bhghmethanaomas

YeRiSNenahHd etheﬂfﬁ‘o%gtztdpggcn\.’@ftarﬂfcf %ﬁ@dof‘ngN hed et Igolld

di chl oronet hane to afford esired product (6

WaS, filgem.{ waghpd with watg, ga’tﬂ'gers’mhtﬂanal-"\ml), and

(St)%’grr 9 r%déé (Ilﬁh\(n%_%fftﬁ::dgﬁ_sg (éhz r&g?,’ OO?._I 1ﬂmol, 72%)

a2, 1ht 7taG5 scllb, >8¥%, prSDdstd o) yprdd B. To a

sol ution of the conmpound fromstep A (192 ng, O0.56

1 1), 1n DVF ( rTL) was added HBTU (265 ng, 0.70 mol)

%‘T? Véédd%?) i%928 KaBe 80, B QfL)(1Hads), 8.41 (1H, d), 8.47

<aa3 Q)WBiwyn@r pRENYY . & apyine g >met7h¥£ ?ﬁ!iefd(l%“z%g(m m,

. After sflrrlng oVer ni‘ght “at
6t éﬁpé?lét dmd it 166 90r d2Wctbmas Spmem(pm; amed D1 wizth €90% 3.80

agye rbopa th vvat 50citric
(égl dgpb?“lyﬁe (%%d 8? % ?ﬁ\qaéﬁl]{ u?n'??) I1k'or5d ‘t he*
desired product (100 ng, 0.18 nmol, 32% as a tan
ESYBi(¢) >85®%z30r @ bated. on HPLC. THNVR (d6-dnso): 8 9.93
(1H, s) , 9.10 (1H, s) , 8.47 (1H, d) , 8.0 (1H, s),

.95 (1H, d), 7.60 2H, d), 7.46 (2H, d), 7.25 (2H, m,

6.92 ( 2H, n), 5.26 (1H, n), 3.85
S?’“gﬁés’jg&sg&w(srl s). 3. 6 (3an)a), 2085 (ZHTﬂn),

A2. 550 (44 ~hoe- L2L36c:(:3¢+N-s-)yd16xyTSuacsﬁmﬁtdeomsetert he.z2sg,
18 mol) in nethanol

d .f t
OFSEREC o, D) P ool seRe s Bike ¢ 9%dad Tyramine
(3L B74 20 A1mm@dM HEAPESREiNL okl 3b- mJﬁlﬁcéEmﬁﬁ%d@ﬁng.

Following two hours of stirring, the DMF was pumped off under
reduced pressure and the residue was taken up in 50ml of
methylene chloride. The organic phase-was washed with 5%
citiric acid (2x 15ml), H,0 (15 ml) and brine (15ml) dried over
Mgso,, filtered, and concentrated to provide the desired compound
(3.32g, 95%) as a white foam. H! NMR (CDCl,, 300 MHz, ppm) 7.96
(d, 1H, 8Hz), 6.93(d, 2H, 8Hz), 6.73(d, 2H, 8Hz), 6.53(bs, 1H),
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renmoved and the product precipitated out of IN HCO .

The solid was filtered, washed with water,

et her/ met hanol (9:1), and ether. Drying under vacuum
affords SY60 (74 ng, 0.13 m*%l 720) as a light tan
solid >97k pure based on HPL 10 1HNI\/R (d6-dnso): 8
5%@&1(11*14 %)H'Z)g) 95%5%'515 zl)l_lii) 3)3411'77(-3"bld0bm, 2417 ﬁlé'k(t, 2H,
71@2H Jn)SS(nES QB)(,ZH 3?)(1!}; B1)90 0(-BK,(dbn§H, BSHZ:I (mHz 3@3,

3.81 (3H, s), 3.80 (3H, s), 2.71 (2H, m, 2.50 (2H,

m, 2.30 (3H, s). ESM5(-): mz-1 - 547 15 Synthesis of
BRX1IN miXtRreNof- bbe- comppnchEXmHEteDxy Gugci2nBhi Wrol) and

er O |
%en%en?é\ﬁ%‘ﬁzlg%ﬁégquded éi%/r adrqner?gﬁ‘mg?s%, a%t(?frméf“)s ml) was
repritanwicth &vdid3R;00,nHbes3 Vs thowdsi.r r The. reddilocawnmiigture
two haqur stirrin was _punped of f under 20
R BERRE b O in R bR S TS CRALL S BT P S0HeS
pPbaud®t iyloe ©hkor hgean TAbed G, CH’Phﬁﬁ@cﬂ@ﬁ, wash ez,

wth 5e citiric acid (2x 15nml), H20 (15 m and bri ne
PPIIBmL') Qf i € @¥er BHRASCH - §3 (d.er2dd, BHAL, &}Me(ﬁtfréﬁbd 4 B84 (s,

1o "%J%Nﬁq*?éb%é??%m, &%nﬁgg Pl 5 3, 1PUE, 20,

281942}; RIO3(MWz)2HL.8bkz),36. B( RH)Z2HD . 889, 961)530bs7(d, 6H,

Hin 137, 5.09(d, 1H 8Hz), 4.02(bs, 1H), 3.47-3.31
3¢ 423.64(t, 2H 7Hz), 1.55(m 2H), 1.37(s, 9H),
0 84(d 6H 6Hz), mz 351. B. A mxture of the

gﬁ%uﬁ[}% L‘{ﬂ%@cg at er?%l %%%p %SQggDnﬂ%[) 1d’?13 6 88PEheiR 15 ML of

cnldlz\/\@@lcﬁ waf ladded TFAh(Sohl)d dCACERef Wixtire hakr stidbel at
reaction mxture was cooled, filtered, and

repRcePRRSEEF 40 f)SDFePthhﬁs dé@}er é&acﬁ%%l as ("’P“Geﬁtrated
u%a& %%d%hf%s)sQ&lg‘ g?%%%&%%ﬁ&e) 39%%M'g'proagm'wh1%h was
ussd aH)nomr. iﬂ(mflzal):lon OaésNMBI—FDCB,780(OSW*SI-|)PPm) 7.59

4 t... 2 1.39 (m
(gﬁ)?prg '8(%{“%%)0 g ?%( 2H, Hzf‘ 5"2)61 % Czﬁ §
Hzhe4 composinH, r4oml48t(mp BH(B&S m (sQ 88356, mmdz)-sl n31(1ﬁfh
of CH2Cl1l2 col d was added TFEm(, % and the mxt
2fds257512 off att rdonft ERperht?f eorHB o, rr‘ThéH)' 0.84

(geaghii op &S, goncankrated 15 under reduced pressure to
provi de the desired product which was used without

purification. HL NVR CDC13, 300 MHz, ppm 7.59
Dg.bSA3l|ﬁ9.xt\Zr5240f( g -Mepa’ (945 (fk, %‘Jnsﬁgnb'z), HoBt7 (G€smaH,

1.25mmol), and EDC (192mg, 1.00mmol) was stirred in DMF (5ml) at

room temperature for 1.5 hours. 1In a separate vial, the

compound from step C (0.836 mmol) in DMF (1ml) cold was
neutralized with TEA dropwise (g}:een to litmus) with stirring.

The two solutions were combined and stirred at room temparature
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Hz),4.60 (s, 2H,4.04 (m 1H), 3.79 (s, 3H), 3.52-3.43
(bm 2H),2.75-2.70 (t, 2H, 6 Hz), 1.56 (m 2H), 1.46
(m 1H), 0.84 20 (d, 6H, 6 Hz); nmz 323. D. A mxture
of 2-MPUPA (225 ng, 0.79mmol),, OBt (169ny,

1.25mmol ), and EDC (192ng, 1.00nmmol) was stirred in

BVE-L DY . althe @RELE EORER AU LS (WY %é?t%?%ésﬁg%r}:rﬂ%lv)olume

separate vial, the conmpound from st
FRdpRed (mmqnec dlad fvurdes vanvumaltinead dwiphed Einth aapigey

t stlrrl The_t spl utions
&gggsg% | neéﬂﬁh bé\%%gtr’e &g)%)t enpat aPtit g -ong3giour of
stérnimhttheTbolidachée o éﬂwdd:rt%d/\@? Eiltsretodnddhey with
vol une duced by _.one hal f under vacuum then dri ppeg
FREBT ¢ dgla;?'r QFHXFe'&P @A%&W@ﬁéaﬁéoﬂm@q@mmmg, 35%)

BS| ML A3niROUT £ Rt '(15r1i ed WI t R | i/\gf) a%%l(sal AR,

collected by filtration,
8rR@A it 3 Hyi BHZY heBd@%(m,edLH)omeomonds(lﬂ@hg 7.%P/Od as, aguz) ,

Zeigfdsgﬁ%é‘gi) M}’%é%@!( %Hé Oacg?"ll,rﬁu?,?(@g@d 6.92(d,

24, BiY), 4.B448(d2HRH,4 %)4 31 (R7- ZHSL9(§TJ7§@ 2?1)03§m48(d

%!E—ID 67|—|% 44%%? 2H, 84(s 2

BE)788s 3 '483(1?7'1302.’Zl-cl‘“ 6RE), 2. M(ts 28) 7Hz) ,
3.37¢s3- ()M 12 t 38H, o7 3

1 E8T 4§?m 13E|)h 134%?% o gl'i-éddm ); alrﬁ'ZHég@-)'@/z >89
A solution of the conpound from step D (24ny,

B. 04l nsmh) idAdof 20hd i IAdBadUlEroff-. é?@%’@ﬁ'?zjﬂng}j’\’% Sllmnr)\ol) and

was stirred at room tenperature f

PR IAQFo{ 63 % ur @- Ivrmmedi)dinf PHE 15ml) edhg o5t iixtends ht widd

I
TElh ot BT EL el ot Rl BEBBLE LS e

(JEMBG,O 300mivel , wipmTFR %.Yxﬁsialézi:glflzﬁ dl-n'gddﬁtl%y BrdfiFative

BP0 TFeIETS 1o R (B0 T fSkbiBg @ At sodig, K B

o b t, . 5142 |
%imaoswng 1g%()o 98%%)5 %ﬁg 6?4218%} ﬂ'” "of3 Qg(“}g H), 7.92

§§/fnt si’§zof REB(d. 2Fo éﬂshrVel:Ps'b-IQﬁt(moanH), 6.88(d, 2H,

ydro il 1 a HOB 0g,
& 15r"r‘1nr§%ﬁ\E é%ﬁﬂr f%gn)‘% 9?9 EEIDH‘ g’g*&’ =y g%és gH) . 1.51-
ZO TR, m':lﬁD) omtm&at(mde 6Hs 6lE pVEIHA)Q Wllznst ®3[ oom
25 tenperature and stirred for 1 hour. Next the
reaction was cooled to O C and and 2- MPUPA (2. 84q,

Syrochesas| ?fvﬁ@hdded Tri et hyl ami ne was added

Igro% 3¢ gg}:':eld BO urpl)c(:tnug nvya}% gzgosiycan_lllne (1. 09g, 0.0lmmol)
and HOBt (2.0g, 0.015mmol) in DMF (12ml) at 0°C was added EDC
(2.7g, 0.014 mmol). The mixture was allowed to warm to room
temperature and stirred for 1 hqur_. Next the reaction was cooled
to 0 °C and and 2-MPUPA (2.84g, 0.0l mmol) was added.

Triethylamine was added dropwise until the mixture was basic
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(green to litnus) and stirring continued overni ght at
room tenperature. Following filtration,the m xture
was dripped into 500nm of vigorously stirring 5%
sodi um bi carbonate. Followng two hours of stirring,
the solids were collected by@¥dItration 5 through a
coarse sjnter glass funnel and washed copiously wth

(gpeen iR dnfli RElTRtRS Sentudmegavverhightesitr gdonm
teﬁgwsi‘@ﬁre (3Foa.9.’ov§§g@ ffft fgrf ]_t\éﬂ‘é Q’n‘;, ggk%dwg‘s?é\lrgﬁ?)ed into

50¢m21o:( dv:.motgﬂly) ptirﬁmgi 5?0 dddlum7H)Lca5bdﬂitda liHollowing

O O WA L N K

th@ohgh raradgaried sdnbe gt £4 Y urbidly hage
o @ in SI\/F Slnm ) n@Was adollled KZC:ECI%1 w£;9é]d '&pl@ﬁ%y with

Hz?mm verpighg ﬁwyf’wd%t VREHHMagave- tm @efsolreé hmldmc;t
(3f b%t 6553505 4y QugBsa ghid &Ml sy w}_@fﬁ%{}dBGES z, ppm)

of vigorously stirring
7. aau%mﬂéﬂs«l 8¢ Wds BXt8Raked Wit Hd3 2H508Hd) ,0f7.B06ACH0 (m,

7l e 0 P RR 2 P G Yilaor 204 coffibn(k sdst o

gi ve the desired conpound (150 ng, 57% as a yellow
solid. 1H NWMR (DVMSO, 300 MHz, ppm) 8.98 (s, 1H) 7.88
B. (sTo 13)st izrres( golutiosyd | thk wmpdpnal-frc?ﬁ-la)te@OA (200mg,

6 5 1H 1H,
0. 334 01])( %&d Hggmc? e({ﬁ‘,z]q Bufﬁr }fﬁz) 19& ‘Eﬁ(to SéHmmqu&)ln DMF
(13m5)4(va,s %Itl)d,edZKfl@:(_,t (12(2hhg Thzps #mdd( s, ThdDs1ukrP40hs
?f{at%? 75gt 7Hz); mz 490. C. To a stirred
Sté’{ﬁ &F "Phe” cfd’rfpéuﬁlﬂ’uFFomfé%%r@ (tiﬂs@#gh a JBinkey] glass

d
coil i PAoed Hic A0R00 AGRELEL I VL adled A o

a%@@msdmrrarnuan gxtmtrfgi aditdi Bi zabb anl wift ELTEA. (rEde

! 140 r f eqd h
orgfals PIERhs Refe' UK arsy B Rs0 2 haBD)
drpqsrﬂr)ou&rOlv‘(gSD., ZlaH)d c?m%]ah&ra&é‘ﬂl t?o 8g'gn(ed thy"de.gf?éd compound
% 2, 7.29 (s, 1H), 7.14(m 5
(10 J STHY, 81) VEL G S, BH NN BHED, 20 M) pp

35 , tq1ry2H, 22
8. ngsgfnmall:ll))?- 88 35,( 1}?) Sy7nt%r|§|§)§| Sng BHB (Sr 4%"')(d 2H, 7Hz)

7. Ye5ck e dH or 6t- ﬂé(%:yriltﬂwesﬁﬂg) of GRS(ZQ@B llt,l |5HZI) ng . RXPSA 1H,

6!4(%')1'}“%t Ig';ﬁgdeg |’(§ ),' )3 @&d(f’ 5?{“7}1%.?%.%3' %39%?, 2.42(t,

2HK21@3., Phesdel i Bn) yvaresqf(ld t engd7apy, 10 e, Dbk, Wasz) ; m/z
496)urrped of f under hi gh'vacuum Recrystalization from

C. To a stirred solution of the compound from step B (150mg,
0.31 mmol) in DMF (1 ml) at room temperature was added 2N LiOH
(385 ul, 0.77mmol). The mixture was stirred overnight and

following acidification with TFA (red to litmus) an aliquot was
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met hanol provided the desired product (75ng, 52% as a

white solid. HL NVR (DVSO, 300 MHz, ppm) 8.98(s, 1H),

7.88(s, 1H), 7.83(d, 1H, 8Hz), 7.39(d, 2H, 8Hz),

7.32(s, 1H), 7.32-7.12(m 6H), 6.93(t, 1H, 6H),

6.6(m 1H), 4.53(t, 6H), 3.92(t, 2H, 7H), 15 3.54(s,

2H), 3. 33(s 3H), 3 24(s 3H}402-22(s 3H), 1.95(q,

21 g 6Hz MtNa) ' 500. B. The conpound from
pui be% ?&s%ep BGeYe Lsi ta oive chxzao/ SUHNMRHR/DMBO, 300 MHz,

Yt B, g1 eatt tic nt JeN | C S
ppst)l rred%1 ai%? 8 ?gsgll %ours 3?’h §§ ng‘s miya:hgr‘éi el
8Hz¢du? e29 utmlerlH20 Taeaum B (i LUss3r) Wet.boyt , piss] fg}f,_a,t |60r¢ Y
1Hn1§ E4 T e crgg J/‘{efl due_ was taken up in 2

acel e, 6 072 n 3Pt Harh2ad8(a4 Z}L c?fHZ), 2.22

(sJODRS, rpma{, \oRS ; agldedsgdhe reaction mxture was
allonwed to warmto roomtenparature with stirring

overni ght. |sopropanol (2ml) was added and the
Syrd:hésjie dmmtsi rred an 25 additional 30 m nutes,

f| I te R}g)n% concentrated under high vacuum
Pr’éf) PEBT pF % SR TRRES EESRERYD B70DizngaRKABA (119

mg$0bl31|1_7 Wﬁ%@g« %%% %p %ﬁ%ggfxg&éﬁ_} sgb%lacegal (89

mgy. B14% mmply wit242300®5(mf KGED, . @he36blidsl wd¥&)filtered and

) 2H, 6Hz) 3. 54(s, 2H),
thg @%E%asl S"“‘ EE é’f‘éz1 'ﬁf"s“ high "’ﬁFE“‘BfﬂfSRecF’%tng@rlatzﬁéhouffrom
me 82&tio 15 phovided sné Ude e pHaaGeB 2,21 |
%n H%_}C:) 35 {m was added porti onwi isn?é B2v)2a2ta TR de
805 %mi f{&z%%béHQo%zmmn)(ﬁ .98 (g, 1HD, 51 gentad,) 1H),
7.0 m>gtureg S e tg un 0 t hen
cog? ec;IL in aﬁy\?c'é%b%{cfﬁ CE‘II%l t e)éolsd%zsg‘efg?ll &aé‘b‘ 7.12(m,

SHhyr fndal ity 1Hdd€ﬂd) phosgene 169, 72. 53 (of &)l Qalylzsel Ubji OM7g)
ol,lkene 6 conpl eting the
380 02 (LS A (6 pba T oA Bl e Ros b, 21,

6H2, rﬁHzThem;ézecmmat)atsdo solids were collected by
" suction filtration, rinsed with H2O (1 x 35 nL, 1 x 20

m.), chased with n-hexane, and dried on the filter.

B. Tfﬁ!eecmmwmafmtd 2R 92939%0066:@'%%0'1?‘3' 1Rr oGl s & /50
T |te solid Tg 15 = 228-229 C, TLC
1% ‘E‘EfO)caF‘%ta Ytcrgmoyns mqﬂséﬁsnes%fom waspskirred

at AOTe7tS3 4 Moukd)., #n84
st r eam_of dryo N2, NaH (B%%%m(ﬁ&gm gS%%%srjzgegusﬁegnunder

"acfi‘“‘48nﬁn’éF?dV\‘/a’sthﬂa’é:hwrwﬂhahIMXaﬂa @24x 10helgrude

e AR, YT ol & b BhspeRrEl 28lafate " ofwage toe
bath apHu# oul off tdomesr adagent reas added. The reaction mixture
was allo_wed to warm to room temparature with stirring overnight.
Isopropanol (2ml) was added and the mixture was stirred an
additional 30 minutes, filtered, and concentrated under high
vacuum. Preparative HPLC provided RX19 (15.5mg, 57%) as a tan
solid. H' NMR (DMSO, 300 MHz, ppm) 9.01(s, 1H), 7.9(s, 1H),
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part A (1.98 g, 10.93 mol ) in anhydrous DWVF (55 ni).
After conpleting the addition, the m xture was
stirred at 0 Cfor 45 nmn. To the resulting nearly
colorl ess solution was added Mel (0.71 nL, 11.48
nmol ). The reaction was stirred at RT for 2 h 25 until
judged conpl ete by TLC anal ysjl4§ 'The DMF was renoved

7@63(3“1’2‘1’3)’ £, por7a%o mﬁ’% g%gz%narm):,dsy g% 09 (m,

resi due was |ssolve
6Hle érgam‘.c 1By dHz\asBesls ¢d,143, \Mmzbl HZQJék@() 2H,DikRe

(12%) ( A Filtration and
BCg)r%éehtg@H 241 g;d%v:\/ggd %“?)’4' @365y 3R t e/ 2 iigr-ed
pr oduct as a pale yellow soI id: TLC (100% CH2C12) Rt

13, 300 Mz 8.10-8.04 (m
Prﬁ?‘*@% %#%Dclm 6. 84-6. 77pm 5 1H) 3, e (s,
A3Hro. a Goutiont wEengjcd,he: Djp?mtlzf fs@”lnﬁéi 35531(}?00‘}39 mL)

10. 45 nmpol ) and egC|ne
WgFardsd Rﬁﬂql@zlﬁﬁ)zmllmﬂslfllyorpbémme:d awider(1Nge g,

1 Eermdd ), e rnf %zlam%éjlggggd g{ﬁﬁld%tﬁel\;qa omIlg_gneous,

anal ysi s and coo
thenoeeal e iy anoiae ybaat&/lapormt the dolersdidionaeldNyradually
)

d trityrated with Et20 (20
23R% HATTP o UF Mo 1088’ RoLbaGn i ophenc elns 76

mmolll ds afitter eohmpbet el hihes W@kl @fof i |Er{e3t:‘ '
Et 20, and dr| ed on the fil tgr her g%\%,ggé ?ggds%llrred

biig FY BJoFosf2the Jihs rPé’GCpPGGI%thd &&plad\ﬁhw’BEeS@d:H:Ected

b%’ssxﬁcﬁ.sipﬂ fﬁt»?-Q@u?n Bl%#eéogg%ﬁ't i;') 35 O@ﬁ? 17}H(2HN§L),
chaged guigh @ Bexém ]a-ﬂ)d dxi8ad- 6n79he fimtelt)) , TRe£6 48

4 3 D. t he nner descrl bed for the
O%'%_ge%)nar at’l 8%§o Eg&f"?) Opé :étesérega TFd@et Bothphetsadid: m.p.

= a8 290 °&G chz(ﬂQZ anyol)/Et Ethﬂz aCbe@téelrﬁMo(ﬁ?ch, 300

MgL F{“ﬁ % anhydrous Cs g
fy P n’aé?h r%r&"hoéﬁ)pcﬁté‘l(@ BY (L, 28)40 mol )
were reacted in THE (8 nL) at RT under N2 for 18 h.
T rude product urified by flash
BLhry thFgﬁﬁﬁf“ (%%%Ycﬂgcfﬂ o(01(9%95929f mg)dlspsrsmn,
1;or4a/|nﬂ@1® fds gna(eﬁ%@ wi hPHL u
NE 25 (ESP+) 309.2: TLC (%0&%@%/%&9?3)% d%d in

anhydgers( BIFE1855 300 . RRZ, cpph?d 783/ ic8 bm;th)To the cold
s%;%%fgoagyég] a%cgtgd( g@* g@kg }_ér%utl% 4o§1tlc1)§ 1&%:dq?§§|:) f‘:]r:om
P t8A 31808(gy BH)93 Smdd) ($n athydrbubdoirS¢s§ L 2H) afeer
comp:llet:.gxg tg’e adjdltlon, tt"tza mixture was stirred at 0 °C for 45
min. To the resulting nearly colorless solution was added Mel
(0.71 mL, 11.48 mmol). The reaction was stirred at RT for 2 h
until judged complete by TLC analysis. The DMF was removed by
rotary evaporation under high vacuunm. The syrupy residue was

dissolved in EtOAc/H,0, separated, and the organic layer washed
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E. In the manner described for the preparation of
BX47, part C, the product of part D above (0.51 g,
1.68 mmol) was reacted with 5 fumng nitric acid (3
m.) for 18 h. There was obtained 0.49 g (83% of
crude desired product as a foam M (ESP+) 354.0; TLC
(100% Et20) Rf - O. 25 1H NVRM¢€DC13, 300 MHz, ppm)
707 d, 1H J = 11.83

vptt)qxl}{glif"_’ _neJ (1x-)] 1%nd @@Spg) 2H)iltyragdon and

f&acﬁraﬁ;gg%ﬁ&iﬂ@d 23 0389( ?(Bsiag'bof ]19152 d%%l%eé Rroduct as a

rYeBée"’f 6‘?£-‘t~¢1e Tp;rcedaroam 6H, @) BRA 7= qoaxet. EH NNIFhe(CDCl,, 300

LT 08 R 5 070 200k b o Aech. B 6477

Iﬁ) B..98 lmeI:}HMere refluxed in 2:1 EtC]—VHZO (10 nm)
under N2 for 3 h. There was 15 obtained 0.302 g (94%
of crude desired product as an oil: M5 (ESP+) 324.0;
LG (i80% &t GRHheRproddcb3£rah MdR: (&D@l@m §001M-l;5 %mol) and

fRPing 200 do 1) mut16ih) Gitint epn S20000) rgie brssity
AgBluXE}, udded NS, REter 28 18- 210 I(em:tgspvw&s Z%J%f%ocomplete

H; 20 G The product of part F (0.3
ki(*)’n&lbf—' nalysis ARserpraedt te BEi d r(castl@st gheOAeeHm )removed

a4
S (Grd8dptonl SR LS S5O Ly i was
qrm;urreaedumwzpud@@dnmrmi@tsmwe&&lmt&te rRRMfor 2 h.

t t der_ hi gh 25
T B R AR e TEE TRRS | P S5aq Bt Puep PRl bl aatdon,
nﬂMedowganumt,bayemw@ﬁf@ﬂ oM tt*heH%@léL_i‘) itk AVONAHGER 2 i neg

conbi ned aqueous | ayers were

1e>?t°ﬁaet é%Pm)i tqﬁ thendep2xsd mredugiodised whibai eol:ayem (ESP+)
r e e Ix d
Z\gﬁ ?r \g?lﬁgngldgvﬁtaggrggﬁoﬁ an) Irtl’aisﬂlr[cr}‘]:181 n%ﬁ ap?ﬁp MirooPrm)
7@}&@13b§ot40P}6)Tld—|F7/ G:BI€1374fpmylﬁe)d, ?52@9)698661-9@ m> PE.B3-6.79.
es 5 u a_fo ESP+) 486.6; TLC
‘?’i #?Hﬁtﬁ—%&) %” 02%3? I-?'\ﬁl\/R (CDC13, 300 MHz,
ppn) 8.54 (d, 2H, J = 8.64 Hz), 8.22 (dd, 1H J =
d H = 8.68 Hz), 6,89 (d,
1H Jt‘%&%ﬁ@zﬁ deig fz%*H ehe Prf’PﬁaF&?n of @4((7/\ part B,
thle ABodutt oF pait. 98abl5w)e B 80 (5, 222 dm82y 3. J%y(lmacrylate

31 10 57 (m 2H), 1.
@%7'“&3 HA° ﬁ'—'idgn ?ﬂéyﬂﬁ?ﬁﬁercﬁﬁ( <;9aﬂ5')1pgab%v@42 ol , and

tRtedeChy DioMHds i®1 0L &8 7
0.096 4, L.722 Moy, é%gs‘bq‘gg gzl AC@_}FG%@% %a“ed in

f I(Bxel) iat RTLuBder/ MpEqr6 18Lh . untibe m&«amprzducc was
purified by flash chromatography (100% CH,Cl, to 10% Et,0/CH,C1,)

to provide 0.51 g (69%) of pure product as a white solid: MS
(ESP+) 309.2; TLC (10% Et,0/CH,Cl,) R, = 0.30; ‘H NMR (CDCl,, 300
MHz, ppm) 7.83-7.78 (m, 1H), 6.97-6.90 (m, 1H), 6.86-6.82 (m,
1H), 4.08 (g, 2H, J = 7.15 Hz), 3.98 (B of AB, 1H, J = 14.91
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h. There was obtained 0.208 g (78% of crude desired
product as 15 a foam MS (ESP+) 457.3; TLC (1:1

THF/ CHC13) Rf = O. 38; 1H NWR (CDC13, 300 MHz, ppm
8. 54 (d 1H, J = 8.64 Hz), 7.53 (br s, 1H), 7.07 (d,
2H, J = 8.24 Hz) 6.84 (d, 1H,' J = 11 70 Hz), 6.73 (d,
2H, J 8.06 Hz), 4.14-4.04 é 3.99 (A of AB,

1H, J 92 Hz 3.88-3.72 3.64 (s,
Hg) p3. (95 3336’ %'2 7%'”20 3343 (Bm E}H) 297922, 1542dm( n?g?KH)l 19
(&, 3%394 Wt 0P Ozt he product of part H (0.21 g, 0.456
nmol ) and o-tolyl isocyanate (0.11 nL, 0.89 mmol) in
Et OAc (4.5 nlL) was refluxed under N2 for 2 h until
Ej UdgetheC AERhEE eddicriife kY 8he- préfﬁfraﬁ%ﬂ 'oensﬁe@? part C,
cooled to RT. The precipitated solids were . -
the|nrodusy B E%%ufgrabrqwet &t Bdng, ri n@&adnmmt)hwEsOéeacamﬂ with

h I de O. 599
el ik Modg L Pl SREOUL R, edneed el ghe 8indd (645 ¢
(Q 3%)1 ocEHEL QBIE18e s Rfed prcBlrt 1Hs- a 1ﬂ5a|_r|t)’t Nh? (2 (é@IMdeQ dﬁsfH%S) TLC
10. O S, 1 8.99 (s, 1H, )
(IM_% #p&) % x IMR7(§§C§. M\IjizI PPk 84FL (d, 1H, J
= 78 &% HZ)387(0’7 &H),nﬂ &3 =(da. gl HJ), 1312 (agzn, J = 7.11

7.17- (m 2H), 92 (t, 1H, =
Hz) o8- @29é5(n¥H>3H)3 93; gX.3286 InF QH§3 rs:)s 2038. 69, (3H) ,

g el 2 0,000 91 LA (0, 20

gently refluxing suspension of the product of part |

h T
P { i S8t g BV U R, By o
the woslubt;tobrpart EH2bbXe 10.85643 onadl) mmbhé, heatpcwarer

it dra reaction rred er ni ht at
1& aT“é?I}e)s'oﬁn %Féaioﬁ’%}ét&b‘ su?:t?%ﬁ“ml) were
réﬂ]h.l‘:d’eat h.ﬁn2 1imsRymot i d i) antiedr '!\JFdf&n ihe frhifE was
The crude groduct was di ssolved in ? acial AcCH (1

obfidined 83 R¢ 9 wi4¥ ECLOCERdRLFes brRy RKAdues BRI akIgil: MS
NN tg., Ir r ot i ol r ey , '
( ri ns)e(bjg\?vl ?h '?L]ﬁc %SO%O/ Eg%ﬁwaﬁﬁ st)lsg ‘on qﬂ]ﬂeq?z#??ﬁr 300 MHz,

pPfher’e 3Raddobiii nbc G..@39Hg) ( 695 ofd BX4HL. as=ap1 of fHz), 4.51

white lid: (ESP+ 4.0 (M + ;o IH_N
O DiotEE: SN Ghnpalo. Bo752 B (0308 (3:2%8, 3K,
2 81822.6d, (dH 28) ~ 1828k 12D, (f, 9B (s, 1H), 7.82 (d, 1H,
J =7.91 Hz), 7.42-7.38 (m 3H), 7.24 20 (d, 2H, J =
8.36 Hz), 7.17-7.10 (m 2H), 6.92 (t, 1H J = 7.32
G Hz JThedpbbdydt adf ARrtlH, (4.3015, 10]-%) mn&183 ¢B of AB,
n%%qp%gpgb%%é%%ck%%ﬁldzﬁﬁz1%9633(?593 :ﬂq)ol) and(EbC (0.269 g,

1.40 mmol) were dissolved in anhydrous DMF and stirred at RT

under N,. After 18 h, the reaction was judged complete by TLC
and the DMF removed by rotary evaporation under high vacuum.
The residue was dissolved in EtOAc/H,0, separated, and the

organic layer washed with H,0 (1x) and 5% NaHCO, (ix). The
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Preparation of BX67 25 A. In the manner described for

t he preparation of BX4l, part D,

1- net hyl - 1, 4- benzodi azepi n- 2, 5-di one (5.00 g, 26.29
mmol ), - 146 anhydrous CsF (4.393 g, 28.92 nmol),
ethyl crotonate (4.90 nL, 39.44 nlL) and tetraethyl
orthosilicate (5.86 nL, 26.29 mmpbl) were reacted in
anhydrous THE (88 nlL) at RT-udddér-N2 for 72 h. The

crude %roduct was purified by flash chromatography
‘(‘I‘gﬁ%e eRserys bayeus pexre eMeeagred winlo\Btliol.(@4) g  The

&A% o ' as. Lfe solid: ,
T B D TR LG S petlyries

S% ,gllf‘lllq;q\qun(,?Bgiﬁg;riﬂﬂom/lﬂ;ldm@m;hrzghg&g%&%graphy (100%

] _7. m , 7.28-7. m

g b0 (608 Bap k1 ) Ped ded By 575 G35l Sopue desired
o 4. 48-a1fodm 03 ESHE)) 66 3 :12
2‘?‘5 o852 77 pggg]d< 2@5*3;-39256'(nf%iﬁ'llagg/g%gi) Re =
0} 534 ( ’N@_L(cyc_l,e_@owz,_lpmulala (dn 3H) .0 B. el.B4 Hz),
i desarihag fQr gbh tjpn _of BX47 t
gl.ne nmaaneiydescribag %ﬂ&&agggée?%zgﬁég? 2%3. g7= éarnz) ,

E, the product of “part
6wd8 (Bact®d A5 WiL.Wof Had ngenizrieg, a,d (267083 #97, % .01 (a
)

‘o ngritaration of, the.cryde_product with Et20 (45 nL
ogt AgZOi% AL P‘&)l‘m sg%f%h.zH)m§-@POReWubﬂw&m, 3.31

gave a ‘sol

(8, spHl Ul 2. 79HE SUSRENSHPN $aS3 t teN 33 i (J-rgdmpgiﬁg)l y at
RT for 18 h. The solid was collected by suction "'
filtration, washed with Et20 and dried on the filter.

HTheir Was m2hireht aifnedrd. ﬁﬁéb@ve(ﬁ&:%Se gfggegae OfF YS! P%0. 28
.o, mp. =

a L0l Il ow powder: M5 (ESP+
gioéza"iﬂ‘fs %}JﬁucFﬂBw@E{d\%)O% g 10728; mhell NVRA(CETAZial
308 M¥ ,u1APWe e 8 {5 8; - ARasE N
(A5 IRl 4 Bl ) Babs, cox -
hg_ O'ZQhEJm WA ,obgggneg_ Qszagfang 264)8:2%)304%cggde 3%'Gslir3eg roduct as
.9 ; m . 1.35 and 1. ,
T Y e e s O
(SRRhen30ONMBE, tfyem)prenduct(aof 1par & Bé.”e@@zzg’, l%ls§zltbr s, 1H),
, and ‘gl acia

I Fe powder (1.95 g, 34.87 mol

7%:%12‘5('1.% = 53?§4Hﬁ%ml -4 (g 1 18y O +00L (T2 @2i,) 6.73 (d,
2masT refg.osedzyndera Nog foy & hogjhesc t reaction _

was cool ed tg RT, diluted (v%\}tr?Hl-i—-Qoﬁggp#ﬁ%)oetdp‘?’a%g' 3 -
14192 dl7dd BnPBnGh7Zelmi e.3HIhe 3r.64ct s prem) ask 2andshi bl 2.78-
2 C8K €, shed, w t h, Et (4 x 100 nL). In a

sepgpar%?lg'rlghggl}%éh%m’c i'ned filtrate was washed

with 5% NaHCO3 (2 x 100 nl).

I. A solution of the product of part H (0.21 g, 0.456 mmol) and
o-tolyl isocyanate (0.11 mL, 0.89 mmol) in EtOAc (4.5 mL) was
refluxed under N, for 2 h until judged ‘complete by TLC analysis.
The reaction was cooled to RT. The precipitated solids were
collected by suction filtration, rinsed with EtOAc and dried on
the filter to provide 0.159 g (59%) of pure product as an off-
white solid: MS (ESP+) 590.2; TLC (1:1 THF/CHCl,) R, = 0.50; *H
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The conbi ned aqueous washes were extracted with Et OAc

(1 x 100 nl), and the pool ed organi cs washed with

brine (1 x 100 nL) and 10 dried (MgSO4). Filtration

and concentration provided crude product as a foam

This was purified by trituration wth Et20, initially

at -20 Cthen at reflux for 2 h. After cooling to RT,

the solids were collected by guction filtration,

rinsed with Et20, and dried on the filter. There was

NMR ADNST-8, 0B 0D B3 paR) Ofo regyct

peach- col o‘red sol i d/‘);':/%)( .Fli)ife(sg ng 88§9 a(s 1&“1188 22 (4,
EoFLe B180F R Oxd® Féﬁl—la) 357.8H MVR1 c,:Dosls 7 300 Hiz, 7.42-
PRB (ROt 84E! S 7 96- 6 H) ,

6 846 9me rr? Pyt 2 gmc’)sau(ﬂrﬁ "%4) ﬂf} é“ 2H), 6.92
<2=H) 1H4, 41=470313 (Hn) 2. 08-3, 88- Gu,63H)M 3251;,3 37526(n{ S2H),

sﬁlzﬁ Z% ‘% %55? 142%’m r%,,q)zo (ZBH) iaﬁ)th% %ané.(‘zd'(m,

zdaescm bed(&pramhe pnepar atawp Hf- BX41, ypprt G the
product of part C (3.09 g, 9.66 mmpl ) was condensed

with 4- nitrophenylacetic acid (2.10 g, 11.59 nmol) in

Jt.he Tpr esgerctel o fre RS £8 gl hy
o et fy A Tk e gt g

( §°éu$f fngf e’d"%gﬂnﬂﬁlt aRaRRRYARsUh TEtFZGlatmLRTundﬁreNz was added

sgalilf yasmaty1aghadobyesUEE 1A ol Ikerati o ed with
Et 20 (100 ni), and dried on théﬁi‘ |°Itft gri q}?w %aﬁll on in CH,Cl,,

0o B &i FBRHL 14. 3(Fhey heapoyasfwitisinast pnddtiss ﬁ&al@al Btirred

o%@kbrﬁ#fo%\g? O”Eh%ﬁﬂl@téed ﬁoi*/%s \(Q&@ﬁégeégoby

sMalg;.oqnpfnltrnﬁtarmzr Syrifisdd waith &1, &8d dfled %nzﬁh(adgl%ter
99 Hz), 8.19 and 8.17 (d,

54
Téﬁd"é“%‘i P*i%ducrte%écﬂ%?wed ?%glaﬁaav BPOH d1 ©H), Jtreated

2¢B0E Hz { [RE
wzﬁ J@E{ﬁ8@7§ﬁgn an? gﬁsﬁ’%?i ?ggég% iQ-) %ﬂg '% (réﬁlllltlng

sglidg vgq;:q_@ollscggm; 2nged widh, 1: 41 B@,oe(mboﬁ 98ncﬁ Gried on

tﬁE' fi]l'_%e::7 1%&%@@ \7v§g'33g%a1ne%s_l)%e%§l vel geiﬁ3£8§ghx4l7§s an off-
wzzisa WA : (ms (EBIP+) 1582, canghr 1. &5)(0' H JR QD9§09&L 300 MHz, |

res |veI 21 10 and 1.15 (t,
pl?mgé" é%eﬁ%'l Vélly) 8-82 (& tIHb ﬁ’aﬁnéF?l Hz),

7descrs qunl nvp@fzt (&? ahoves o e opr gayicts of
4 30 % 91 mmol ) was redu?edﬁvvlﬁtgﬁ 7%20%3? (JE 4%.)1{)’ 7.24
=

1) Hahd A 1-2002mpl 2H) 7. e&zazmu Y1HP J = 7.32

fl 0y { Af uequs
H£,ar %J)l?p%qqﬁwgr%eﬁémos_%%%t ai ng% gtgg) %5&‘( a@%"%oPBcr%'e J =
1§rbdur)t, as 7a-Br E5t (e, faam 3VBS( EsP+3m453>, 3o-2L6 (d00M),
m )= 0:30; '"H NMR (CDC13, 300 MHz, ppm
rs

Preparation of BX67
A. In the manner described for the preparation of BX41, part D,

1-methyl-1,4-benzodiazepin-2,5-dione (5.00 g, 26.29 mmol),
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8.09 (m 1H), 7.43-7.38 (m 1H), 7.10-7.02 (m 3H),
6.73-6.69 (m 2H), 5.21-5.08 (m 1H), 4.13-4.01 (m
2H), 3.76 (s, 2H), 3.60 (s, 2H), 3.31 and 3.30 (s,
3H), 2.82-2.74 and 2.53-2.46(m 20 2H) , 1.34-1.15
(m 6H). F. In the manner described for the

preparat|on of BX41, part r,14€he product of part E

ge was refluxed in EtQAc 90 nlL) with
a’élyldé'P&‘F’ ?—‘%%cy“arﬁa‘?t 90 2283941LMmaY) 6 efhyD EGtogape (40 mL,
3§.Q§C§% ﬂ@%é&%‘%‘ﬂy‘loo?{hé%‘ﬁf? ”(#%tse%to Eo?at I Cfal)

one |rd of the“origina he précipi
wesel rdsctvedein collydebed wyFsuesum) fad tRTatindeyr Ni rmd72 h.

25 1L filt
TR TP PRIE MR PRTASF R oY Giarh qepaopEaan (L0t
Cl-%ﬁl{i_ftfa vkt Etpﬁmﬁt‘l )Mio( BeBvidesh., é«ll\i?R 0% o:kGf)u;@Gdeured
LC (1:1 THF/ CHC13) = 0.45; 1H
POEECt BB ‘f%’t%‘%}ldg ma 4BSPB) 93)05( i Q. P1H)= 847 % °c TLC

4 8 7.63
(a3 Ezzz@écf&?ﬂ Reot RigTs O Gl (ERbgPapg B (efE, (T
ro(tlaimeBH) 7&2$.gfblamcmH1W7 . 81 OB- 4359@1, (15({1)32%2? -7.23 (m,
) S,
1 7. D5 h0th G A 2551058 4o (and SgLo B 68 (B, D), 4.13-
4 b33Qman@|H)1 22 del3.73H(my Zub; B H . (sl 33?{21 EYSIICH '?’i")and
To a cl oudy sol uti on of t'h q‘E])toduct 0 art F (1.

2. @9 2.43 (M0 3ol -PA ErRCL22§ 7(%d )3Hwad grédﬁaHt)y ald.dBd-l 16
(mfl 3§y sodiumtrinethylsilanolate (10.25 nL of a 1.0M
Iazlonm CH2C121 10.25 mmol). After stirring
over night at RT, the reaction was concentrated to

2 911505 e SRLHILESH IS S B B B

thHLprc‘h&uamcb@)gmhedbmreh(QwA F$ 2003TIF (rhoX ) 108s nBeacted
t hed with HO (1 x. 25
wikRaeRp iR RS 585 VIR G e Y sy e 163 ke

crafd SrePERtith BEQY! dod n,)93t0 -00 cOr §8¢e N ABIG mass which

whi ch was recrystallized fromMeCN (25 nL) to give ,
wag. broken (WDoitdr apRBFtuLa a LRI SWRRBELoN\VBaE ESpen stirred

o333 45 R Pt e, RGP ME i e et hra ey $6546

filsratdidhn, SwaEhedswithl) Et0 %}d?dgaed(nn ﬂh& fﬂt&&' (SThere was
84-7.76 7.40 2H
ontgthed £ 4 & (B0) "l ipdid Bidpp ey o821 e o
po%de®: Heg , (Esh+) 738007 ; (M p2H) .1d% 6620 €L li‘Bo' EtOAC) R, =
503490(m1|—|),38425371(ABq 2H)3 6 (s

0.7F), BB 4RBCE; 23005 M3 PPR, SEOLANRFE)( 9. T3P, 70, (e, 1H),
8.69-83%Y (o, 2%)2N9.3324 46 (M 1) 7 5729-80066(B0 11), 4.15-
4.03 (m, 2H), 3.94-3.78 (m, 2H), 3.41 (s, 3H), 2.85-2.76 and
2.63-2.47 (m, 2H), 1.35 and 1.30 (d, 3H, J = 6.9 Hz), 1.27-1.17
(m, 3H).
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Hz, respectively). - 150 Preparation of MX3 A To a
sol ution of Z-Asp(QBu) (1.00 g, 3.09 nmmol) in
anhydrous DME (8 nL) at -20C under N3 was added, in
order, N- nethyl norpholine (0.34 nL, 3.09 mmol) and
i sobutyl chloroformate 5 (0.40 ni, 3.09 mol ). After 5
mn, the reaction was filteramh7 t-hrough glass wool to
renove solids. To the filtrate was added et hereal
CCH2ARs {spensticiv ofmbhe prodist Aff @arg0BMmi(4, oeXg:,eSﬁ 62 mmol),
bUbbil)l n% a, streamof dry
0

CH2N2
FETPROART e S P5n57 (PO Bt SHACIAL RPN hedd mL, 23.24

GBI Y el ratektom/dryn |
e T Wl M8 e Ry 18

The| vempicﬁetr&doaﬂeeceeomwgs @REEAES RT, ndEl @ded Wish HY (40 mL)
afll Bj-.rlte x%'ix?ﬁrbé‘ﬂn? m'ﬂxe Itl%%cli__eact y )gvj\%srﬁi filter cake

evaporate ness, he res |ss
wEt ©/es s ket vmuhsEsoAct (D p:anmsed,)t hr gHOh sép a)m;dafy funnel
tgoz The gatbate was hed with 5%NaHCGBS

8 Coginash, i FF“éea‘&‘?%l "( ed aﬂ&hbﬁi‘nréalé%%) (25%g100 mL)

I
THE | €6hK VMBS0 eoks M@sé@?vaed eReageL '%Srp (a%)@egﬁsx 100

crude product as an oil
wi) € 3 %!Et caca@/lﬁéxema}nmecow@mdlmthmmmsg 1800mL) and

d%/t%d L SSFaJ?]d@%atd.?n( g'ﬁ%zﬁ§n3§n 5 58&‘%&16&5 cru'ée

PUOGES . 20 a( rfpaﬁlo 1Ehis 3vakd pandf3eﬁ4b(/Strﬁhl)ratao?l5w2tl47Et2

( B. oI uti on of the above
1%%%]%1?2}} (aé 730 §C‘ Ig%nl.ﬁﬁ]'r)e Hxl\/g@q 13 m_l) G8&xs cooling to
RT| ettiee GoNildla h@réla@iié’ct@d) bt suBIn.oie‘ffﬂ'txsatt' o'h' ngu:l'sed with
hr, the reaction vvascgiud ged Conplete by TLC analys

Etﬁ% ﬁ@él—ldrmé erfdited B erot aFlyexs apror abitennedhe. 09 g (83%)

Lyt an xt.rac
% ; iﬂ'esg gg‘frac){]sc'%\?‘é)rl%gdfgg ?de"&? {EFF%é"W ag%o‘?fs m-p.
=V\h156-ma@e°@c| aLC (pob¥)EdDAcadd t+ on. 3¥; Y MaSEbAnd 300 Muz,
extracted vvlt\% E%Oﬂ%tg(s& The conbl ned Et OAC extracts
PHRBy &° ﬁé& t {( ) IHdnd6nPPre- 3 xim. aANd . df i &4r6.79

(rﬁNQﬁ%) 5.3hes- 0851m, pngduqt 2%agpebi ai sied as 13N 40h4 . 2H),
(0. 52 77% : NS (FAB? 338 (M+H), 360 (M+I\Ia) TLC
3 (841 B20ARY CRIEL 8) 3 1 &0l 513 3H) W mmltmand 2066MRRZ42 (m,

M 2 g5 1
2 B0 8a2%al My @ % H%%s 2,024 3 . 350, 15
(mlH) 2785250(m4H) 1.40 (s, 9H. C A

pMm Xiri”t@xeotna%(&e&ﬁbeds 22 UHR! %t%ﬁ%}% &# égé&g’ part G,

8.95 mmol) in EtQAc (55 nL) was
thgtpgoduct of part C (3.09 g, 9.66 mmol) was condensed with 4-

nitrophenylacetic acid (2.10 g, 11.59 mmol) in the presence of
EDC (2.78 g, 14.49 mmol) in anhydrous DMF (50 mL) at RT under N,
for 18 h. Crude product was purified by trituration with Et,0 at
RT. The solid was collected by suction filtration, washed with
Et,0 (100 mL), and dried on the filter. There was obtained 4.30

g (92%) of desired product as a pale yellow powder: MS (ESP+)
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honogeneous. The product of part B (3.02 g, 8.95
mol ), 4- nethoxybenzylamne (1.17 nL, 8.95 mol ), and
N- net hyl nor pholine 10 (1.97 nL, 17.9 nmol) were then
added. After stirring overnight, the reaction was
filtered to renove solids and_the cake washed wth
fresh EtOAc (50 ). The firtt4Pe-was washed with HO

184937 ang-ari sE-FihSon e JENORRERA L Reomad obp ey o

&i,023 0b Uiging it h rbQ lgowed o
ISl D 0 4R SO g e

% 2.-85=10093081);, NS16FABH B5¥7 trcbcz(m U = 8.67 and 8.64

*?'C %‘ﬁ%"&yg& 9 B d S50 T 1) 2-68pang 56 B,

ﬁétpe;cavélbﬂz)l 7gs@gar(d)r7 29 (8 ZHgoﬁ% gdi,rvjdggal—lh,j%}l?g,
ée%ec(@:; iM}q) 545 ;"4:}“(m‘7 LI %@"(é 2'89|5|)$L5nD<m4A 1H),

£USP anl @nsef( hi sy prooduet 160 é@ 9,13 ' .
Degussa ér§101 'R|E/w10% Par C (0.117 m %’ ?/Egﬁ' yz’d 3.87

73 viars 4H dragéhowdzédmndsu 38) ps?. &42-2 GIS 38dhe. 54rane 47 (m,

act| hrqQu I rinsin
{@ %Eeﬂ’? %e vvas%deba%grg %dcgtéé %né???egﬁ’evely)' 1.22
q;xtd)dlucus was ant al ned? .23 andohorbess, ﬁdpe(c@i%lg).
100%: NS (FAB) 323; TLC (9:1 CHCL3/ MeOH) Rz=0. 30
152 1H NMR (CDC13, 300 MHz, ppm) 7.58 (br s, 1H),
E. 15 aheziﬂgndes desdizbeds iRopdadt QH;bolfeS ﬁhHZiJroéuca:D of part

d Hz 3..74 3.15
o439 gy 8- 320000, B olpod Thisl (2 pOpE g5 e 2674
mﬁcmucahdf Aeo}rpaﬂo:Dn(LQ 116 g2 dmd1 T )re¥dxing 2:1 EtOH/H20
Eschennoser's salt (0.204 % 1.1 mol) were refluxed -
er

3P vEeN aieemm Lﬁm@o%nwor P atmn@rseob@amedm 98 g
(% B2CELRRe BRogn) B8 LORETLAN cURDRLAELLP 4o 5 ; mrc
GMIG‘G(ER:GHCW ‘Rh =Et0030 (3-I()NMR'r|]'H5€DCQ/ Nagbl-llg&?j m&gappﬁ rotamers)
cts W t %
BZT)nga( éﬁ?rﬁ? f%l dr Medlt‘k/gs'643° 7F1°a?sHmcoPth DéHes
@ mt ogr aphy, @Mzthn alﬁ'ﬁCl&/ 5 Qf\Coa g(n@d'z?ﬂ?t @r%' gé?d 2H),

t he product as an oil (0.19 g, 51%:
&0 (‘f 12 m%/%a—l@m 320 (82: 3HH er( @D@iSaHQOZ) A2 .46 (m,

1$9=8.6 Hz), 6.81 (d, 2H J=8.6 Hz
:%9?41(%40? & (1’5 iH" J= 14) Hz) 4.(27 (B of AB, 1H?

J=14.6 Hz), 410 (ABq, 2H, J=11.7 Hz), 3.75 (s, 3H),

lgof Z%éx(xﬁhgamzjrlgr Séslasfl_cl‘zi';ibe%inzfzrl (‘ﬁa@ Q_ﬁf‘p%é]t_?é% of B¥4 1(,A%art I,
the product of part E (3.98 g, 8.8 mmol) was refluxed in EtOAc
90 mL) with o-tolyl isocyanate (2.18 mL, 17.6 mmol) for 3 h.
The reactioﬁ was cooled to RT and concentrated to roughly one-
third of the original volume. The precipitated solids were
collected by suction filtration, rinsed with EtOAc (1 x 25 mL)

and dried on the filter. There was obtained 3.77 g (73%) of
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17.2 Hz), 1.99 (br s, 1H), 1.40 (s, 9H). F. A m xture
of o-tolylurei dophenylacetic acid (3.53 g, 12.4 20
nmmol ), HLeu-OBuHCl (2.78 g, 12.4 mmol ), TBTU (3.98
g, 12.4 mol), and i Pr2Net (4.32 nL, 24.8 mmol) in
DMF (25 mL) was stirred overnight at RT. The product
was precipitated by addition of H20 (10 nL). The
solids were coIIected by fll%f%tlon on a nedi um f

hi H20 (25 nL
adgiiredt BaPR0C% "85 o ot £ WRitR, Powery M (ESPHE: 586, 4B p. =
9 t C
gt ko e 56
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(“’t'hg&# {’ejigz% %%G“ %?ﬁll) 54?1/5 8 £/8) 39826rand .23 (s, 3H),
2 nrsoduob £ﬁ@n1 SSf-pz ®4(Q .6629 129@6 th an?
part ii ) ) ande%C (6 4§0§6, " 1422 (d,
:‘“"m‘ns'frl)= ﬁe?eﬁzbtl#f ot Li- ﬁlNWP,(EHHhL) at RT for 48 hr. The
reactlon was poured into EtOAc (60 nL), washed with

X.6 L), brine (Ix% and 10 dried (MyS04). The
G. de§Pr édCH?‘a%xe?%Pm§ Be|pxednqiuicd POrBAF (f.0M%), 1.71

et SPECH s TR O e
trRmeghgBsilanohate ((EDC23, mBOOE M-z, . Qpmplét 53n 74 TH,0L,, 10.25

0-7. 00, 6.80- 6.7 6, 45- 6. 33
“‘%H* 1rﬁ‘gt% ﬁt%(%né’g( %h“éh’flﬁgh& Pl P%'oghfs%ftm was

chwZBt(*StecS H)o ,d3mks( ana2the ,sc2117d4'r%53.5u6 Mréddes w%tyf 1N
s, 9H), 1.56-1.05 (m 3H), 0.88, O.

Hcé &8, P’é %33 (4121?1(e aHiSERE| migture Mass d3duted 46itls PBQ fio mL)
andZ exE§§@€é’c§'\Vﬂly)2o%SEtT@)’l?-gp @&%o&%ﬁlc or Té'l%hézgﬁlc

nmmol) was stirred i

extgacti vas viessloshodthr H@d(% oc @Sy mb$samdb2ihe He x 25 mL) and

T I MR YT

crﬁJJdlet paddoct anth ol wad redrikeatiidey fr&?h\ememd(w mLYX8o
was obtalnegﬁ?s a light yellow solid (0.263 84%
giye PeePi)96 $7. 24 12 MR IIEPORRBD: MOO(HARY) 558.2;

m.RRM: §97152§§ed& wﬂch ‘§tf‘ g&#}&z @ng gndi %aEHVGI}P 2§gmso 4,
rotamers. - e ‘apparent®to thode s

300nMHRe PP, tMamers) 10.46 (s, 1H), 8.99 (s, 1H), 7.95-7.93
{m, 1H), 7.88 (s, 1H), 7.84-7.76 (m, 2H), 7.40 (d, 2H, J = 8.56
Hz),7.33 (dd, 1H, J = 1.82, 8.93 Hz) 7.23 (d, 2H, J = 8.50 Hz),
7.17-7.07 (m, 2H), 6.95-6.90 {m, 1H), 5.03-4.90 (m, 1H), 3.84-
3.71 (ABg, 2H), 3.56 (s, 2H), 3.24 and 3.22 (s, 3H), 2.56-2.40
(m, 2H), 2.22 (s, 3H), 1.17 and 1.14 {(d, 3H, J = 7.0 and 6.80

Hz, respectively).
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various nodifications and variations can be made in
the nmet hods and conpositions of the present invention
wi t hout departing from the spirit or scope of the
invention. Thus, it is intended that 5 the present
i nvention cover the nodifications and vari ati ons of
this invention provided that tsey conme within the
scope of the appended clains and their equivalents.
;gﬁé I X z >>pz ~Oz xz DVAW 2z DGO rn Zr (0 z
PN Z %?gig? %fNﬁEg lz~-~0 CAz~fjo O x O\ 0) a) 33
A. To a solution of Z-Asp(OtBu) (1.00 g, 3.09 mmol) in

anhydrous DME (8 mL) at -20°C under N, was added, in order, N-
methylmorpholine (0.34 mL, 3.09 mmol) and isobutyl chloroformate
(0.40 mL, 3.09 mmeol). After 5 min, the reaction was filtered
through glass wool to remove solids. To the filtrate was added
ethereal CH,N, (ca. 4.64 mmol) at 0°C. After 30 min, excess CH,N,
was removed by bubbling a stream of dry N, through the reaction
for 10 min. The reaction was concentrated to dryness and the
residue dissolved in MeOH (16 mL) to which was added a solution
of silver benzoate (0.14 g, 0.62 mmol) in Et,N (1.55 mL) at RT.
After stirring 30 min, the reaction was evaporated to dryness,
the residue dissolved in EtOAc, and this solution passed through
a pad of Si0,. The filtrate was washed with 5% NaHCO, (3x), H,0
(1x), 5% citric acid (3x), and brine (2x), and dried (MgSo,).
Filtration and evaporation provided crude product as an oil

(0.70 g, 64%): MS (FAB) 348; TLC (20% EtOAc/hexane) R,=0.30; *H
NMR (CDCl,, 300 MHz, ppm) 7.35-7.27 {m, SH), 5.72 and 5.58 (br a,
1H, 8.9 Hz), 5.10 and 5.06 (s, 2H), 4.60-4.51 and 4.36-4.29 (m,
1H), 3.73 and 3.64 (s, 3H), 2.75-2.47 (m, 4H), 1.40 (s, 9H).

B. A solution of the above product (0.70 g, 1.99 mmol) in MeOH
(3 mL) was treated with 1N NaOH (3 mL) at RT. After stirring 1
hr, the reaction was judged complete by TLC analysis. The MeOH
was removed by rotary evaporation. The residue was diluted with
H,0 and extracted with Et,0 (3x). These extracts were discarded.
The aqueous was made acidic (pH 4) by addition of 1M NaHSO, and
extracted with EtOAc (3x). The combined EtOAc extracts were
washed with H,0 (1x), and brine (1x), and dried (MgSO,). The
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product was obtained as an oil (0.52 g, 77%): MS (FAB) 338
(M+H), 360 (M+Na); TLC (1:1 EtOAc/CHCl;) R.=0.13; 'H NMR (CDCl,,
300 MHz, ppm) 7.33-7.28 (m, SH), 5.77 and 5.63 (d,1H, J=8.7 Hz),
5.11 and 5.07 (s, 2H), 4.63-4.58 and 4.37-4.30 (m, 1H), 2.78-
2.50 (m, 4H), 1.40 (s, SH).

C. A mixture of DCC (1.85 g, 8.95 mmol) and HOBT (1.37 g, 8.95
mmol) in EtOAc (55 mL) was stirred at RT 20 min until
homogeneous. The product of part B (3.02 g, 8.95 mmol), 4-
methoxybenzylamine (1.17 mL, 8.95 mmol), and N-methylmorpholine
(1.97 mL, 17.9 mmol) were then added. After stirring overnight,
the reaction was filtered to remove solids and the cake washed
with fresh EtOAc (50 mL). The filtrate was washed with H,0 (2x),
5% citric acid (i1x), 5% NaHCO, (1x), and brine (1x), and dried
(Mgso,;). Flash column chromatography on Si0, eluting with 100%
CHCl; followed by 10% EtOAc/CHCl, provided product as a white
solid (3.41 g, 83%): mp=100-102°C; MS (FAB) 457; TLC (9:1
CHC1;/MeOH) R=0.71; 'H NMR (CDCl,, 300 MHz, ppm) 7.33-7.27 (m,
5H), 7.16 (d, 2H, J=8.6 Hz), 6.82 (d( 2H, J=B.7 Hz), 6.06 (br s,
1H), 5.89 (br d, 1H), 5.04 (s, 2H), 4.31 (d, 2H, J=5.6 Hz),
4.31-4.22 (m, 1H), 3.76 (s, 3H), 2.68-2.44 (m, 4H), 1.39 (s,
SH) .

D. A suspension of this product (0.50 g, 1.1 mmol) and Degussa
type E101 NE/W 10% P4/C (0.117 g) in MeOH (20 mL) was
hydrogenolyzed under 25 psi H, for 18 hr. The reaction was
filtered through Celite, rinsing with MeOH. The filtrate was
evaporated to dryness. The product was obtained as a colorless
oil (0.36 g, 100%): MS (FAB) 323; TLC (9:1 CHC1,/MeOH) R,=0.30;
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'H NMR (CDCl;, 300 MHz, ppm) 7.58 (br s, 1H), 7.15 (d, 2H, J=8.6
Hz), 6.79 (d, 2H, J=8.6 Hz), 4.30 (d, 2H, J=6.50 Hz), 3.74 (s,

3H), 3.54 (m, 1H), 3.15 (br s, 2H), 2.46-2.29 (m, 4H), 1.40 (s,
9H) .

E. The product from part D (0.36 g, 1.1 mmol) and Eschenmoser’s
salt (0.204 g, 1.1 mmol) were refluxed in MeCN (10 mL) under an
inert atmosphere for 42 hr. The reaction was cooled to RT and
evaporated to dryness. The residue was diluted with 5% NaHCO,
and extracted with EtOAc (3x). The combined organic extracts
were washed with 5% NaHCO, (1x), H,0 (1x), and brine (1x), and
dried (MgsoO,). Flash column chromatography with a CHCl,/EtOAc
gradient provided the product as an oil (0.19 g, 51%): MS (FAB)
335; TLC (1:1 EtOAc/CHCl,) R,=0.22; 1H.NMR (CDC1,;, 300 MHz, ppm)
7.16 (d, 2H, J=8.6 Hz), 6.81 (d, 2H, J=8.6 Hz), 4.64 (A of AB,
1H, J=14.6 Hz), 4.27 (B of AB, 1H, J=14.6 Hz), 4.10 (ABq, 2H,
J=11.7 Hz), 3.75 (s, 3H), 3.28 (m, 1H), 2.50 (44, 1H, J=4.4,
17.2 Hz), 2.37 (AB of ABX, 2H, J=15.8 Hz), 2.24 (dd, 1H, J=11.2
17.2 Hz), 1 99 (br s, 1H), 1.40 (s, SH).

!

F. A mixture of o-tolylureidophenylacetic acid (3.53 g, 12.4
mmol), H-Leu-OtBueHCl (2.78 g, 12.4 mmol), TBTU (3.98 g, 12.4
mmol), and iPr,NEt (4.32 mL, 24.8 mmmol) iq DMF (25 mL) was
stirred overnight at RT. The product was precipitated by
addition of H,0 (10 mL). The solids were collected by filtration
on a medium frit, washing with 2:1 DMF/H,0 (35 mL), H,0 (25 mlL),
and Et,0 (2 x 25 mL), and dried on the filter (4.18 g, 74%). All
of this product was suspended in CH,Cl, (16 mL) and treated with
TFA (16 mL) and stirred at RT 2 hr. The reaction was
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concentrated to a syrup which was evaporated from CH,Cl, (2 x 20
mL) . The residue was triturated with Et,0 (100mL) at RT for 2
hr. The solids were collected by filtration on a medium fric,
washing with Et,0 (50 mL), and dried on the filter (3.40 g, 93%):
MS (FAB) 398.

H. The product from step G (0.66 g, 1.96 mmol), the product of
part F (0.78 g, 1.96 mmol) and EDC (0.410 g, 2.14 mmol) were
stirred in NMP (4 mL) at RT for 48 hr. The reaction was poured
into EtOAc (60 mL), washed with H,0 (8 x 6 mL), brine (1x), and
dried (MgSO,). The desired diastereomer was isolated pure (0.34
g, 24%) by repeated flash column chromatography using 1:1
EtOAc/CH,Cl,: MS (ESP+) 714.3; TLC (100% EtOAc) R,=0.53; *H NMR
(CDCl,, 300 MHz, ppm) 7.53-7.43 (m, 2H), 7.20-7.00 (m, SH), 6.80-
6.73 (m, 2H), 6.45-6.33 (m, 1H), 5.31-4.58 (m,.4H), 4.21-4.00
(m, 1H), 3.73 (s, 3H), 3.41 (s, 2H), 2.74-2.35 (m, 4H), 2.14 (s,
3H), 1.36 (s, 9H), 1.56-1.05 (m, 3H), 0.88, 0.82, 0.68, 0.63
(4d, 6H total, J=6.17, 6.32, 6.46, 6.37 Hz, respectively).

G. This product (0.34 g, 0.476 mmol) was stirred in TFA (3 mL)

at RT for 3 hr. The reaction was concentrated to dryness and
the residue evaporated from CH,Cl, (3 x 3 mL). The crude product
was triturated with Et,0 at RT, collected by filtration and dried
on the filter. The product, MX3, was obtained as a light yellow
solid (0.263 g, 84%): MS (ESP+) 680.2 (M+Na); H NMR (d°-DMsO,
300 MHz, ppm) consistent with structure and indicative of

[}

rotamers.
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It will be apparent to those skilled in the art that
various modifications and variations can be made in the methods
and compositions of thé present invention without departing from
the spirit or scope of the invention. Thus, it is intended that
the present invention cover the modifications and variations of
this invention provided that they come within the scope of the

appended claims and their equivalents.
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Claims

1. A cell adhesion inhibitor having Formula (I)
A-B @,
wherein A comprises a VLA-4 specificity determinant which does not impart significant
IIb/I1la activity and is selected from the group consisting of aliphatic acyl substituted
with N-alkyl- or N-arylamido; substituted aroyl; substituted aralkylcarbonyl;
cycloalkylcarbony! optionally fused with aryl; alkylsulfonyl; aralkylsulfonyl;
arylsulfonyl; cycloalkylsulfonyl optionally fused with aryl; substituted
aralkoxycarbonyl; substituted aryloxycarbonyl; cycloalkyloxycarbonyl; alkenoyl
optionally substituted with aryl; alkenylsulfonyl optionally substituted with aryl;
alkynoyl optionally substituted with aryl; alkynylsulfonyl optionally substituted with
aryl; cycloalkenylcarbonyl; cycloalkenylsulfonyl; cycloalkylalkanoyl;
cycloalkylalkylsulfonyl; arylaroyl, biarylsulfonyl; alkoxysulfonyl; aralkoxysulfonyl;
aryloxysulfonyl; N-arylurea-substituted alkanoyl; N-arylurea-substituted alkylsulfonyl;
cycloalkenyl-substituted carbonyl; cycloalkenyl-substituted sulfonyl; alkenoxycarbonyl
optionally substituted with aryl; alkenoxysulfonyl optionally substituted with aryl;
alkynoxycarbonyl optionally substituted with aryl; alkynoxysulfonyl optionally
substituted with aryl; acylamino-substituted alkanoyl; acylamino-substituted
alkylsulfonyl; aminocarbonyl-substituted alkanoyl; carbamoyl-substituted alkanoyl;
carbamoyl-substituted alkylsulfonyl; heterocyclylalkanoyl; carboxyalkyl-substituted
aralkoyl; carboxyalkyl-substituted aralkylsulfonyl; oxocarbocyclyl-fused aroyl;
oxocarbocyclyl-fused arylsulfonyl; N* N’-alkyl, arylhydrazinocarbonyl; aryloxy-
substituted alkanoyl; alkenyl; alkynyl; cycloalkyl; aryl-fused cycloalkyl; cycloalkenyl;

urea-substituted aryl; urea-substituted aralkyl; aryl-substituted alkenyl; aryl-substituted
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alkynyl; cycloalkyl-substituted alkyl; cycloalkenyl-substituted cycloalkyl; biaryl;
alkenoxy; alkynoxy; substituted aralkoxy; alkenylamino; alkynylamino; substituted
aralkylamino; aryl-substituted alkenylamino; aryl-substituted alkynylamino; substituted
aryloxy; substituted arylamino; N-alkylurea-substituted alkyl; N-arylurea-substituted
alkyl; alkylcarbonylamino-substituted alkyl; heterocyclyl; heterocyclyl-substituted
amino; oxocarbocyclyl-fused aryl; alkylaminocarbonyl; arylaminocarbonyl and
aralkylaminocarbony! optionally substituted with bis(alkylsulfonyl)amino,
alkoxycarbonylamino or alkenyl; heterocyclylsulfonyl; heterocyclyloxycarbonyl; mono-
or di-alkylaminocarbonyl optionally substituted with aryl; mono- or di-
aralkylaminocarbonyl; mono- or di-arylaminocarbonyl; (aryl)(alkyl)aminocarbonyl;
mono- or di-cycloalkylaminocarbonyl; heterocyclylaminocarbonyl;
(alkyl)(heterocyclyl)aminocarbonyl; (aralkyl)(heterocyclyl)aminocarbonyl; substituted
arylaminosulfonyl; alkenyl- or alkynyl-aminocarbonyl optionally substituted with aryl;
alkenyl- or alkynyl-aminosulfonyl optionally substituted with aryl;
heterocyclylaminosulfonyl; aryl-substituted alkenoxy; aryl-substituted alkynoxy;
arylurea-substituted arylalkylcarbonylamino, heteroarylamido-substituted
arylalkylcarbonylamino, and arylurea-substituted arylurea; and

B is of Formula Ila

(CR'RY W

R3



10

15

20

m Om 00 O ZoCD O0- 174 o OOwo n o CDCDw -m
ul 14 -mu CD CY) mco O ONN Woo (0O zN s z ssza Z zz
00 zx 8C 0zz

-186-
wherein
Al is selected from the group consisting of NR', O, S, (CR'R?),, and
N[(CR'RY)m(CY)ARR'];
A? is selected from the group consisting of O, NR?, S, and (CRIRZ),;
X is selected from the group consisting of CHj, O, and S;
Y is H; or O;
r=0orl;
n=0,1,2,3,4,or5;
m=1,2,3,or4,
W is selected from the group consisting of CO,H, SO3H, PO4H,, tetrazole, and H;
each of R'and R?, independently, is selected from the group consisting of H, alkenyl,
alkynyl, cycloalkyl, cycloalkenyl, aryl, aralkyl, heterocycle, and alkyl optionally
substituted with cycloalkyl, cycloalkenyl, heterocycle, alkenyl, alkynyl, alkoxyl,
hydroxyl, halogen, aralkoxy, thioalkoxy, carboxy, alkoxycarbonyl, or carboxamide;
R?is R', or alkyl substituted with heteroaryl, aminocarbonyl, amino, guanidine, amido,
urea, alkylcarbonyl, or alkoxyaryl;
each of R® and R, independently, is selected from the group consisting of H, OR',
halogen, alkyl, SR', NZRlz, and NR'R2;
Z is CO or (CR'R?),; and
R' is selected from the group consisting of H, alkyl, cycloalkenyl, aryl, aralkyl,
heterocycle; alky! optionally substituted with cycloalkyl, heterocycle, alkoxyl, hydroxyl,

halogen, aralkoxy, thioalkoxy, carboxy, alkoxycarbonyl, carboxamide, and aralkoxy.
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2. The cell adhesion inhibitor according to claim 1, wherein A is selected from
the group consisting of arylaminocarbonyl, arylurea-substituted

arylalkylcarbonylamino, arylurea-substituted arylurea.

3. The cell adhesion inhibitor according to claim 2, wherein A is selected from
the group consisting of arylurea-substituted arylalkylcarbonylamino and arylurea-

substituted arylurea.

4. The cell adhesion inhibitor according to claim 1, wherein A is selected from
the group consisting of aliphatic acyl substituted with N-alkyl- or N-arylamido;
substituted aroyl; alkylsulfonyl; arylsulfonyl; substituted aralkylcarbonyl; substituted

aralkoxycarbonyl; and cycloalkylcarbonyl optionally fused with aryl.

5. The cell adhesion inhibitor according to claim 4, wherein A is selected from
the group consisting of aliphatic acyl substituted with N-alkyl- or N-arylamido,

substituted aroyl, substituted aralkylcarbonyl, and substituted aralkoxycarbonyl.

6. The cell adhesion inhibitor according to claim 1 wherein A is selected from
the group consisting of (N-Ar’-urea)-para-substituted aralkylcarbonyl, (N-Ar’-urea)-

para-substituted aralkyl, and (N-Ar’-urea)-para-substituted aryl.

7. The cell adhesion inhibitor according to claim 6, wherein A is selected from
the group consisting of (N -Ar’-urea)—péra—substituted phenylmethylcarbonyl, (N-Ar’-

urea)-para-substituted phenylmethyl, and (N-Ar’-urea)-para-substituted phenyl.
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8. A pharmaceutical composition comprising
(a) The cell adhesion inhibitor of claim 1 in an amount effective for the
prevention, inhibition or suppression of cell adhesion; and

(b) a pharmaceutically acceptable carrier.

9. The cell adhesion inhibitor according to claim 1, wherein said inhibitor has
an ICso of about 1 pM to about 10 uM, as measured by a VLA-4 direct binding assay
comprising the steps of conjugating a fusion protein to. a marker enzyme, contacting the
fusion protein-marker enzyme conjugate with said inhibitor and cells, colorizing the
marker enzyme conjugated to the fusion protein, and determining the amount of cell-

bound fusion protein.

10. The cell adhesion inhibitor according to claim 9, wherein said inhibitor has

an ICsg of about 1pM to about 100 nM.

11. The cell adhesion inhibitor according to claim 10, wherein said inhibitor has

an ICsg of about 1 pM to about 10 nM.

12. A cell adhesion inhibitor having Formula (I)
A-B @,
wherein A is selected from the group consisting of aliphatic acyl substituted with N-
alkyl- or N-arylamido; substituted aroyl; substituted aralkylcarbonyl;

cycloalkylcarbonyl optionally fused with aryl; alkylsulfonyl; aralkylsulfonyl;
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arylsulfonyl; cycloalkylsulfonyl optionally fused with aryl; substituted
aralkoxycarbonyl; substituted aryloxycarbonyl; cycloalkyloxycarbonyl; alkenoyl
optionally substituted with aryl; alkenylsulfonyl optionally substituted with aryl;
alkynoyl optionally substituted with aryl; alkynylsulfonyl optionally substituted with
aryl; cycloalkenylcarbonyl; cycloalkenylsulfonyl; cycloalkylalkanoyl;
cylcoalkylalkylsulfonyl; arylaroyl, biarylsulfonyl; alkoxysulfonyl; aralkoxysulfonyl;
aryloxysulfonyl; N-arylurea-substituted alkanoyl; N-arylurea-substituted alkylsulfonyl;
cycloalkenyl-substituted carbonyl; cycloalkenyl-substituted sulfonyl; alkenoxycarbonyl
optionally substituted with aryl; alkenoxysulfonyl optionally substituted with aryl;
alkynoxycarbonyl optionally substituted with aryl; alkynoxysulfonyl optionally
substituted with aryl; acylamino-substituted alkanoyl; acylamino-substituted
alkylsulfonyl; aminocarbonyl-substituted alkanoyl; carbamoyl-substituted alkanoyl;
carbamoyl-substituted alkylsulfonyl; carboxyalkyl-substituted aralkoyl; carboxyalkyl-
substituted aralkylsulfonyl; oxocarbocyclyl-fused aroyl; oxocarbocyclyl-fused
arylsulfonyl; N’, N’-alkyl, arylhydrazinocarbonyl; aryloxy-substituted alkanoyl;
alkenyl; alkynyl; cycloalkyl; aryl-fused cycloalkyl; cycloalkenyl; urea-substituted aryl;
urea-substituted aralkyl; aryl-substituted alkenyl or alkynyl; cycloalkyl-substituted
alkyl; cycloalkenyl-substituted cylcoalkyl; biaryl; alkenoxy; alkynoxy; substituted
aralkoxy; alkenylamino; alkynylamino; substituted aralkylamino; aryl-substituted
alkenylamino; aryl-substituted alkynylamino; substituted aryloxy; substituted
arylamino; N-alkylurea-substituted alkyl; N-arylurea-substituted alkyl;
alkylcarbonylamino-substituted alkyl; carboxyalkyl-substituted aralkyl; oxocarbocyclyl-
fused aryl; arylurea-substituted arylalkylcarbonylamino; arylalkylcarbonylamino; and

arylurea-substituted arylurea; and
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B is of Formula Ila

" (CR'R%),W
H I )
PN
X
Ta )
wherein

Al is selected from the group consisting of NR', O, S, (CR'R?),, and
N[(CR'R)n(CY)AR'];

A?is selected from the group consisting of O, NR?, S, and (CRle),;

X is selected from the group consisting of CH,, O, and S;

Y is Hy or O;

r=0orl;

n=0,1,2,3,4,0r$;

m=1,2,3,or4;

W is selected from the group consisting of CO,H, SOs;H, PO4Hj, tetrazole, and H;
each of R'and R?, independently, is selected from the group consisting of H, alkenyl,
alkynyl, cycloalkyl, cycloalkenyl, aryl, aralkyl, heterocycle, and alkyl optionally
substituted with cycloalkyl, cycloalkenyl, heterocycle, alkenyl, alkynyl, alkoxyl,
hydroxyl, halogen, aralkoxy, thioalkoxy, carboxy, alkoxycarbonyl, or carboxamide;
R? isR', or alkyl substituted with heteroaryl, aminocarbonyl, amino, guanidine, amido,
urea, alkylcarbonyl, or alkoxyaryl;

each of R’ and R, independently, is selected from the group consisting of H, OR/,
halogen, alkyl, SRI, NZRlz, and NRIRZ;

Z is CO, or (CR'R?),; and
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R!2 is selected from the group consisting of H, alkyl, cycloalkenyl, aryl, aralkyl,
heterocycle; alkyl optionally substituted with cycloalkyl, heterocycle, alkoxyl, hydroxyl,
halogen, aralkoxy, thioalkoxy, carboxy, alkoxycarbonyl, carboxamide, and aralkoxy,

provided that A contains at least one cyclic moiety.

13. The cell adhesion inhibitor of claim 12, wherein A contains at least two

cyclic moieties.

14. The cell adhesion inhibitor of claim 13, wherein A contains a urea group.

15. A cell adhesion inhibitor having Formula (I)
A-B @),
wherein A comprises a VLA-4 specificity determinant which does not impart significant
IIb/111a activity and is selected from the group consisting of aliphatic acyl substituted
with N-alkyl- or N-arylamido; substituted aroyl; substituted aralkylcarbonyl;
cycloalkylcarbonyl optionally fused with aryl; alkylsulfonyl; aralkylsulfonyl;
arylsulfonyl; cycloalkylsulfonyl optionally fused with aryl; substituted
aralkoxycarbonyl; substituted aryloxycarbonyl; cycloalkyloxycarbonyl; alkenoyl
optionally substituted with aryl; alkenylsulfonyl optionally substituted with aryl;
alkynoyl optionally substituted with aryl; alkynylsulfonyl optionally substituted with
aryl; cycloalkenylcarbonyl; cycloalkenylsulfonyl; cycloalkylalkanoyl;
cylcoalkylalkylsulfonyl; arylaroyl, biarylsulfonyl; alkoxysulfonyl; aralkoxysulfonyl;
aryloxysulfonyl; N-arylurea-substituted alkanoyl; N-arylurea-substituted alkylsulfonyl;

cycloalkenyl-substituted carbonyl; cycloalkenyl-substituted sulfonyl; alkenoxycarbonyl
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optionally substituted with aryl; alkenoxysulfonyl optionally substituted with aryl;
alkynoxycarbonyl optionally substituted with aryl; alkynoxysulfonyl optionally
substituted with aryl; acylamino-substituted alkanoyl; acylamino-substituted
alkylsulfonyl; aminocarbonyl-substituted alkanoyl; carbamoyl-substituted alkanoyl;
carbamoyl-substituted alkylsulfonyl; heterocyclylalkanoyl; carboxyalkyl-substituted
aralkoyl; carboxyalkyl-substituted aralkylsulfonyl; oxocarbocyclyl-fused aroyl;
oxocarbocyclyl-fused arylsulfonyl; N’, N’-alkyl, arylhydrazinocarbonyl; aryloxy-
substituted alkanoyl; alkenyl; alkynyl; cycloalkyl; aryl-fused cycloalkyl; cycloalkenyl;
urea-substituted aryl; urea-substituted aralkyl; aryl-substituted alkenyl; aryl-substituted
alkynyl; cycloalkyl-substituted alkyl; cycloalkenyl-substituted cylcoalkyl; biary;
alkenoxy; alkynoxy; substituted aralkoxy; alkenylamino; alkynylamino; substituted
aralkylamino; aryl-substituted alkenylamino; aryl-substituted alkynylamino; substituted
aryloxy; substituted arylamino; N-alkylurea-substituted alkyl; N-arylurea-substituted
alkyl; alkylcarbonylamino-substituted alkyl; heterocyclyl; heterocyclyl-substituted
amino; oxocarbocyclyl-fused aryl; alkylaminocarbonyl; arylamino carbonyl and
aralkylaminocarbonyl optionally substituted with bis(alkylsulfonyl)amino,
alkoxycarbonylamino or alkenyl; heterocyclylsulfonyl; heterocyclyloxycarbonyl; mono-
or di-alkylaminocarbony! optionally substituted with aryl; mono- or di-
aralkylaminocarbonyl; mono- or di-arylaminocarbonyl; (aryl)(alkyl)aminocarbonyl;
mono- or di-cycloalkylaminocarbonyl; heterocyclylaminocarbonyl;
(alkyl)(heterocyclyl) aminocarbonyl; (aralkyl)(heterocyclyl)aminocarbonyl; substituted
arylaminosulfonyl; alkenyl- or alkynyl-aminocarbonyl optionally substituted with aryl;
alkenyl- or alkynyl-aminosulfonyl optionally substituted with aryl;

heterocyclylaminosulfonyl; aryl-substituted alkenoxy; aryl-substituted alkynoxy;
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arylurea-substituted arylalkylcarbonylamino, heteroarylamido-substituted
arylalkylcarbonylamino, and arylurea-substituted arylurea; and

B is of Formula IIa

" (CR'RY, W
PN
# -
/
J7
X
IIa
wherein

Al is selected from the group consisting of NR', O, S, (CR'R?),, and
N[(CR'R)n(CY)ATR'];

A s selected from the group consisting of O, NR? S, and (CR'Rz),;

X is selected from the group consisting of CHy, O, and S;

Y is Hy or O;

r=0orl;

n=0,1,2,3,4,0r5;

m=1,2,3,or4;

W is selected from the group consisting of CO,H, SOsH, PO4H,, tetrazole, and H;
each of R'and R?, independently, is selected from the group consisting of H, alkenyl,
alkynyl, cycloalkyl, cycloalkenyl, aryl, aralkyl, heterocycle, and alkyl optionally
substituted with cycloalkyl, cycloalkenyl, heterocycle, alkenyl, alkynyl, alkoxyl,
hydroxyl, halogen, aralkoxy, thioalkoxy, carboxy, alkoxycarbonyl, or carboxamide;
R¥isR!, or alkyl substituted with heteroaryl, aminocarbonyl, amino, guanidine, amido,

urea, alkylcarbonyl, or alkoxyaryl;
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each of R’ and RS, independently, is selected from the group consisting of H, OR!,
halogen, alkyl, SR!, NZR'%, and NR'R?;
Z is CO or (CR'R?),; and
R!? is selected from the group consisting of H, alkyl, cycloalkenyl, aryl, aralkyl,
heterocycle; alkyl optionally substituted with cycloalkyl, heterocycle, alkoxyl, hydroxyl,
halogen, aralkoxy, thioalkoxy, carboxy, alkoxycarbonyl, carboxamide, and aralkoxy

provided that the cell adhesion inhibitor does not impart GP II,I11, activity.

16. The cell adhesion inhibitor according to claim 15, wherein A is selected
from the group consisting of arylaminocarbonyl, arylurea-substituted

arylalkylcarbonylamino, arylurea-substituted arylurea.

17. The cell adhesion inhibitor according to claim 16, wherein A is selected
from the group consisting of arylurea-substituted arylalkylcarbonylamino and arylurea-

substituted arylurea.

18. The cell adhesion inhibitor according to claim 15, wherein A is selected
from the group consisting of aliphatic acyl substituted with N-alkyl- or N-arylamido;
substituted aroyl; alkylsulfonyl; arylsulfonyl; substituted aralkylcarbonyl; substituted

aralkoxycarbonyl; and cycloalkylcarbonyl optionally fused with aryl.

19. The cell adhesion inhibitor according to claim 18, wherein A is selected
from the group consisting of aliphatic acyl substituted with N-alkyl- or N-arylamido,

substituted aroyl, substituted aralkylcarbonyl, and substituted aralkoxycarbonyl.
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20. The cell adhesion inhibitor according to claim 15, wherein A is selected
from the group consisting of (N-Ar’-urea)-para-substituted aralkylcarbonyl, (N-Ar’-

urea)-para-substituted aralkyl, and (N-Ar’-urea)-para-substituted aryl.

21. The cell adhesion inhibitor according to claim 20, wherein A is selected
from the group consisting of (N-Ar’-urea)-para-substituted phenylmethylcarbonyl, (N-

Ar’-urea)-para-substituted phenylmethyl, and (N-Ar’-urea)-para-substituted phenyl.

10 22. The cell adhesion inhibitor according to claim 15, wherein AlisNR! or

N[(CR'R)n(CY)ATR!].
23. The cell adhesion inhibitor according to claim 15, wherein X is O.

15 24. The cell adhesion inhibitor according to claim 15, wherein each of R' and
R?is independently alkyl optionally substituted with cycloalkyl, cycloalkenyl,
heterocycle, alkenyl, alkynyl, alkoxyl, hydroxyl, halogen, aralkoxy, thioalkoxy,

carboxy, alkoxycarbonyl, or carboxamide and W is CO,H.

20 25. A cell adhesion inhibitor having Formula (I)
A-B @,
wherein A comprises a VLA-4 specificity determinant which does not impart significant
[1b/I11a activity and is selected from the group consisting of aliphatic acyl substituted

with N-alkyl- or N-arylamido; substituted aroyl; heterocycloyl; substituted
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aralkylcarbonyl; heterocycloalkylcarbonyl; cycloalkylcarbonyl optionally fused with
aryl; heterocycloalkoxycarbonyl; alkylaminocarbonyl; arylamino carbonyl and
aralkylaminocarbonyl optionally substituted with bis (alkylsulfonyl) amino,
alkoxycarbonylamino or alkenyl; alkylsulfonyl; aralkylsulfonyl; arylsulfonyl;
cycloalkylsulfonyl optionally fused with aryl; heterocyclylsulfonyl;
heterocyclylalkylsulfonyl; substituted aralkoxycarbonyl; substituted aryloxycarbonyl;
cycloalkyloxycarbonyl; heterocyclyloxycarbonyl; heterocyclylalkoxycarbonyl; mono-
or di-alkylaminocarbonyl optionally substituted with aryl;
(alkyl)(aralkyl)aminocarbonyl; mono- or di-aralkylaminocarbonyl; mono- or di-
arylaminocarbonyl; (aryl)(alkyl)aminocarbonyl; mono- or di-cycloalkylaminocarbonyl;
heterocyclylaminocarbonyl; heterocyclylalkylaminocarbonyl;
(alkyl)(heterocyclyl)aminocarbonyl: (alkyl)(heterocyclylalkyl)aminocarbonyl;
(aralkyl)(heterocyclyl)aminocarbonyl; (aralkyl)(heterocyclylalkyl)aminocarbonyl;
alkenoyl optionally substituted with aryl; alkenylsulfonyl optionally substituted with
aryl; alkynoyl optionally substituted with aryl; alkynylsulfonyl optionally substituted
with aryl; cycloalkenylcarbonyl; cycloalkenylsulfonyl; cycloalkylalkanoyl;
cycloalkylalkylsulfonyl; arylaroyl, biarylsulfonyl; alkoxysulfonyl; aralkoxysulfonyl;
aryloxysulfonyl; substituted arylaminosulfonyl;-N-arylurea-substituted alkanoyl; N-
arylurea-substituted alkylsulfonyl; cycloalkenyl-substituted carbonyl; cycloalkenyl-
substituted sulfonyl; alkenoxycarbonyl optionally substituted with aryl;
alkenoxysulfonyl optionally substituted with aryl; alkynoxycarbonyl optionally
substituted with aryl; alkynoxysulfonyl optionally substituted with aryl; alkenyl- or

alkynyl-aminocarbonyl optionally substituted with aryl; alkenyl- or alkynyl-

aminosulfonyl optionally substituted with aryl; acylamino-substituted alkanoyl,
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acylamino-substituted alkylsulfonyl; aminocarbonyl-substituted alkanoyl; carbamoyl-
substituted alkanoyl; carbamoyl-substituted alkylsulfonyl; heterocyclylalkanoyl;
heterocyclylaminosulfonyl; carboxyalkyl-substituted aralkoyl; carboxyalkyl-substituted
aralkylsulfonyl; oxocarbocyclyl-fused aroyl; oxocarbocyclyl-fused arylsulfonyl;
heterocyclylalkanoyl; N’,N’-alkyl, arylhydrazinocarbonyl; aryloxy-substituted alkanoyl;
heterocyclylalkylsulfonyl; alkenyl; alkynyl; cycloalkyl; aryl-fused cycloalkyl;
cycloalkenyl; urea-substituted aryl; urea-substituted aralkyl; aryl-substituted alkenyl;
aryl-substituted alkynyl; cycloalkyl-substituted alkyl; cycloalkenyl-substituted
cylcoalkyl; biaryl; alkenoxy; alkynoxy; substituted aralkoxy; aryl-substituted alkenoxy;
aryl-substituted alkynoxy; alkenylamino; alkynylamino; substituted aralkylamino; aryl-
substituted alkenylamino; aryl-substituted alkynylamino; substituted aryloxy;
substituted arylamino; N-alkylurea-substituted alkyl; N-arylurea-substituted alkyl;
alkylcarbonylamino-substituted alkyl; aminocarbonyl-substituted alkyl; heterocyclyl;
heterocyclyl-substituted alkyl; heterocyclyl-substituted amino; oxocarbocyclyl-fused
aryl and heterocyclylalkyl; and
B is of Formula Ila

(CR'RYH,W

N

R3

Ia
wherein
Al is selected from the group consisting of NR', O, S, (CR'R?),, and
N[(CR'RH)(CY)A’R];

A is selected from the group consisting of O, NR?, S, and (CR'R?),,
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X is selected from the group consisting of CHj, O, and S;
Y is H; or O
r=0orl;
n=0,1,2,3,4,0r5;
m=1,2,3,or4,;
W is selected from the group consisting of CO,H, SO;H, PO4H,, tetrazole, and H;
each of R'and R?, independently, is selected from the group consisting of H, alkenyl,
alkynyl, cycloalkyl, cycloalkenyl, aryl, aralkyl, heterocycle, and alkyl optionally
substituted with cycloalkyl, cycloalkenyl, heterocycle, alkenyl, alkynyl, alkoxyl,
hydroxyl, halogen, aralkoxy, thioalkoxy, carboxy, alkoxycarbonyl, or carboxamide;
R}isR!, or alkyl substituted with heteroaryl, aminocarbonyl, amino, guanidine, amido,
urea, alkylcarbonyl, or alkoxyaryl,
each of R® and R, independently, is selected from the group consisting of H, OR',
halogen, alkyl, SR!, NZR'", and NR'R?;
Zis CO or (CR'R?),; and
R" is selected from the group consisting of H, alkyl, cycloalkenyl, aryl, aralkyl,
heterocycle; alkyl optionally substituted with cycloalkyl, heterocycle, alkoxyl, hydroxyl,
halogen, aralkoxy, thioalkoxy, carboxy, alkoxycarbonyl, carboxamide, and aralkoxy;

provided that the cell adhesion inhibitor does not impart any GP I[,I11, activity.

26. The cell adhesion inhibitor according to claim 25, wherein A is selected
from the group consisting of arylaminocarbonyl, arylurea-substituted

arylalkylcarbonylamino, arylurea-substituted arylurea.
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27. The cell adhesion inhibitor according to claim 26, wherein A is selected
from the group consisting of arylurea-substituted arylalkylcarbonylamino and arylurea-

substituted arylurea.

28. The cell adhesion inhibitor according to claim 25, wherein A is selected
from the group consisting of aliphatic acyl substituted with N-alkyl- or N-arylamido;
substituted aroyl; alkylsulfonyl; arylsulfonyl; substituted aralkylcarbonyl; substituted

aralkoxycarbonyl; and cycloalkylcarbonyl optionally fused with aryl.

29. The cell adhesion inhibitor according to claim 28, wherein A is selected
from the group consisting of aliphatic acyl substituted with N-alkyl- or N-arylamido,

substituted aroyl, substituted aralkylcarbonyl, and substituted aralkoxycarbonyl.

30. The cell adhesion inhibitor according to claim 25, wherein A is selected
from the group consisting of (N-Ar’-urea)-para-substituted aralkylcarbonyl, (N-Ar’-

urea)-para-substituted aralkyl, and (N-Ar’-urea)-para-substituted aryl.

31. The cell adhesion inhibitor according to claim 30, wherein A is selected
from the group consisting of (N-Ar’-urea)-para-substituted phenylmethylcarbonyl, (N-

Ar’-urea)-para-substituted phenylmethyl, and (N-Ar’-urea)-para-substituted phenyl.

32. The cell adhesion inhibitor according to claim 25, wherein A' is NR' or

N[(CR'RH)(CY)ARR].
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33. The cell adhesion inhibitor according to claim 32, wherein X is O.

34. The cell adhesion inhibitor according to claim 33, wherein each of R! and
R? is independently alkyl optionally substituted with cycloalkyl, cycloalkenyl,
heterocycle, alkenyl, alkynyl, alkoxyl, hydroxyl, halogen, aralkoxy, thioalkoxy,

carboxy, alkokycarbonyl, or carboxamide, and W is CO,H.

35. A cell adhesion inhibitor having Formula (I)
A-B D),
wherein A comprises a VLA-4 specificity determinant which does not impart significant
IIb/I1Ia activity and is selected from the group consisting of alkyl; aliphatic acyl
optionally substituted with N-alkyl- or N-arylamido; aroyl; heterocycloyl;
aralkylcarbonyl optionally substituted with aryl; heterocycloalkylcarbonyl;
alkoxycarbonyl; aralkyloxycarbonyl; cycloalkylcarbonyl optionally fused with aryl;
heterocycloalkoxycarbonyl; alkylaminocarbonyl optionally substituted with bis
(alkylsulfonyl) amino; alkoxycarbonylamino or alkenyl; arylaminocarbonyl optionally
substituted with bis (alkylsulfonyl) amino; alkoxycarbonylamino or alkenyl;
aralkylaminocarbonyl optionally substituted with bis (alkylsulfonyl) amino;
alkoxycarbonylamino or alkenyl; alkylsulfonyl; aralkylsulfonyl; arylsulfonyl;
cycloalkylsulfonyl optionally fused with aryl; heterocyclylsulfonyl;
heterocyclylalkylsulfonyl; aralkoxycarbonyl; aryloxycarbonyl; cycloalkyloxycarbonyl;
heterocyclyloxycarbonyl; heterocyclylalkoxycarbonyl; mono- or di-alkylaminocarbonyl
optionally substituted with aryl; (alkyl)(aralkyl) aminocarbonyl; mono- or di-

aralkylaminocarbonyl; mono- or di-arylaminocarbonyl; (aryl)(alkyl)aminocarbonyl;
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cell adhesion inhibitor having Formula (1) A-B (I),
wherein A conprises a VLA-4 specificity determ nant
whi ch does not inpart signifigant 5 Il1b/llla activity
and is selected fromthe group consisting of aliphatic

Skl SLAR A it b oo A
heterocyclylalkylaminocarbonyl; (alkyl)(heterocyclyl) aminocarbonyl,
(alkyl)(heterocyclylalkyl) aminocarbonyl; (aralkyl)(heterocyclyl) aminocarbonyl;
(aralkyl)(heterocyclylalkyl) aminocarbonyl; alkenoyl optionally substituted with aryl;
alkenylsulfonyl optionally substituted with aryl; alkynoyl optionally substituted with
aryl; alkynylsulfonyl optionally substituted with aryl; cycloalkenylcarbonyl;
cycloalkenylsulfonyl; cycloalkylalkanoyl; cylcoalkylalkylsulfonyl; arylaroyl;
biarylsulfonyl; alkoxysulfonyl; aralkoxysulfonyl; alkylaminosulfonyl; aryloxysulfonyl;
arylaminosulfonyl; N-arylurea-substituted alkanoyl; N-arylurea-substituted
alkylsulfonyl; cycloalkenyl-substituted carbonyl; cycloalkenyl-substituted sulfonyl,
alkenoxycarbonyl optionally substituted with aryl; alkenoxysulfonyl optionally
substituted with aryl; alkynoxycarbonyl optionally substituted with aryl;
alkynoxysulfonyl optionally substituted with aryl; alkenyl-aminocarbonyl optionally
substituted with aryl; alkynyl-aminocarbonyl optionally substituted with aryl; alkenyl-
aminosulfonyl optionally substituted with aryl; alkynyl-aminosulfonyl optionally
substituted with aryl; acylamino-substituted alkanoyl; acylamino-substituted
alkylsulfonyl; aminocarbonyl-substituted alkanoyl; carbamoyl-substituted alkanoyl,
carbamoyl-substituted alkylsulfonyl; heterocyclylalkanoyl; heterocyclylaminosulfonyl;
carboxyalkyl-substituted aralkoyl; carboxyalkyl-substituted aralkylsulfonyl;
oxocarbocyclyl-fused aroyl; oxocarbocyclyl-fused arylsulfonyl; heterocyclylalkanoyl;
N',N'-alkyl, arylhydrazinocarbonyl; aryloxy-substituted alkanoyl ;
heterocyclylalkylsulfonyl; alkenyl; alkynyl; cycloalkyl; aryl-fused cycloalkyl,
cycloalkenyl; aryl; aryl-substituted alkyl; aryl-substituted alkenyl; aryl-substituted

alkynyl; cycloalkyl-substituted alkyl; cycloalkenyl-substituted cylcoalkyl; biaryl;
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cycl oal kyl carbonyl optionally fused with aryl;

al kyl sul fonyl; aral kyl sul fonyl; aryl sul fonyl;

cycl oal kyl sul fonyl optionally fused with aryl;
substituted aral koxycarbonyl; substituted

aryl oxycar bonyl ; cycl oal kyl oxypgar bonyl ; al kenoyl 10
optionally substituted with aryl; al kenyl sul fonyl

ST 5 St et o
év%fﬁa%r%sﬁw%“%ﬁ ?%ﬁle%n*nwﬁ l%ﬁ% %%?X flirfyl st
A8 38y oSt s LSl e M By suba e O FagRP: aryloxy;

N-aryl urea-substituted al kanoyl ;

rdamings Maalkyluesarsubstiited lakg/l ;sNHaf)dwya-;sulmituted alkyl;

cycl oal kenyl - substituted carbonyl;

alioillaabdostanhinsghisdtitited alitys lahﬁmylfhonyll-mmwdaﬂhdﬂh’dterocyclyl;
optionally substituted with aryl; al kenoxysul fonyl

MRterauyalyl-YulssiBgéd AV E Aetetdchcll- ydbsmu@édl@maasy@aam@audyl substituted
optionally substituted wit aryl ; al kynoxysul f onyl

R BRTEURL F P et el rbonpige

3’3&%&@9{‘1&)&%6{3&%&%&@% asgé}lé uatncel aryqurea-sugstltuted arylurea,

car banoyl - subst it ut ed alkylsulfonyl,
W@ﬂerocyclylalkanoyl; car boxyal kyl - substi t ut ed

ar al koyl ; carboxyal kyl -substituted aral kyl sul fonyl;
oxocarbefdloymuladded aroyl; oxocarbocyclyl-fused
arylsul fonyl; N ,N -alkyl, aryl hydrazi nocarbonyl ;
aryloxy substl ut ed alkanoyl ; al kenyl; al kynyl;

-fusedjcycl oal kyl ; cycl oal kenyl ;
aryl ; urea- substituted aral kyl ;
| ke ar ybstltuted - 185-
oal kyINsubst i “¥

ubstifuted cycloalkyl blaryl;
ayy;R3ubsti t ut ed aralkoxy;
alkenylan1 0; kynyl am no; substituted aral kyl am no;
aryl -substituted al kenyl am no; aryl -substituted
al kynyl am no;. substituted aryloxy; substituted
aryl am no; LA & kyl urea-substituted al kyl;
N-aryl urea-substituted 5 al kyl;
aheg§iBar bonyl ani no- substituted al kyl: heterocycl yl :
het erocycl yl -substituted am no; oxocarbocyclyl-fused
ary0-5;al kyl am nocar bonyl ; aryl ani nocar bonyl and
ar al kyl am nocar bonyl optlonally substituted with
W 4¢ sdldcyedsfidbraley poapiconsistingl df ©QxER SIaHy POyl eettizole, and
al kenyl ; heterocycl yl sul fonyl;
Hﬁﬁ@ﬁyclyloxycarbonyl; nono- or
alkylan1nocarbonyl optionally substituted with

S ARl ) SRR B s
%@iyg;r fﬂ%Lg@%ﬁ%Ucya a?l{(enyl ryl aralkyl; heterocycle; and alkyl

(al kyl (heterocyclyl)an1nocarbonI

(oa)tlanauim spbstistied aeittceyel oakleil deé@ﬂlkémﬂl hetergbyale.talienyl, alkynyl,
aryl am nosul fonyl ; al kenyl - or al kynyl -am nocar bonyl
atitaxgh alydnyoxgly halbgemta&dkaﬁ}t thiealjdxy, cabéoen nlkoxgearbonyl, or
al kynyl - am nosul fonyl optionally substituted wth
hdoxarhfdehet er ocycl yl am nosul fonyl ; aryl -substitut ed
al kenoxy; aryl -substituted al kynoxy;

aryl urea-substituted aryl al kyl car bonyl am no,

het er oaryl am do-substituted aryl al kyl carbonyl am no,
and arylurea-substituted arylurea; and B is of Fornul a
Ila lla




10

15

20

-186 wherein A is selected fromthe group consisting
of NR, 0, S, (CRR2)r, and N (CR R2)n(CY)A2R ]; A2
is selected fromthe group consisting of 0, NR2, S,
and (CRR2)r; 5 X is selected fromthe group
consisting of CH2, 0, and S; ¥ssH2orQ r=0orl; noO,
1 2, 3, 4, or 5, n¥l,2,3,0r4; to Wis selected from

i etq? %}9{#& ﬁ‘&ﬂih%&foﬂg Bhsist @%gaf hgﬁ%gen ‘a )glé ba%%lé}é hrillf(enyl and alkyl
SRS b5l Ry ber S REHbPY. Bppph ;f:“gcﬁ‘&y?rbonyl alkoxy, or

het erocycl e, and al kyl optionally substituted with

datogemiaed| | cycl oal kenyl, het er ocycl e, al kenyl,

alg nyl, al koxyl, hydroxyl £ raIkogi -
maﬂe]coscyl frcmatltmryup mrtstsnyg af Bo SOzR | MdHb ORTreué NHZR 2,

15 R3 is R, or alkyl substituted with heteroaryl,

antieroR Hribssiedted Aomnbe gupibakinmg ofalkdayl; alkyesl; cycloalkyl;

al kyl carbonyl, or al koxyaryl; each of R5 and RG,

'c?gl%ﬁl‘k@ﬂnér'yy ardll%ylsﬁét&%%ie fa'h@%lléy'ﬂ E rfaH_F,) sﬁ@s?ﬁhté& ’w'ilﬂ cycloalkyl,

hal ogen,

g%?kgﬁ gﬁﬁgﬁ@cle fall%ﬂg ?!E(ng‘lzal'kg g*l)ﬁogé;g}ﬁ ﬁaﬁ%l% tL}‘iilkoxy,
%lpﬂllf(§§¥7|08%%t%§;a %@lggﬁb{gg}}li%{recar t L ona lﬁ‘%@g?@%@jﬁ %rom the group

hal ogen, aralkoxy, thloalkox¥ car

SORUSENE fbwasagencarclsienyiarylanelkeh hﬁtﬁmyle angalkylboptionally

The cell adhesion inhibitor according to claiml,

whbstigited vithscyslohbyt, dwtetoayniet aikoyg;rldmdr@cyrhﬁiamg'engaralkoxy,

aryl am nocar bonyl, aryl urea-substituted

ahiphibky,|carboRo ik ényicadonll ydrbéenide] s atdlkixgtant lidCOr

5 3. The cell adhesion inhibitor according to claim 2,
nﬁz n. Ais selected from the group consisting of

aryl uréa-substituted aryl al kyl carbonyl ani no and

urea i ut e ureao 4., T e
bt F oL B 4y SR i Bk et REBT BB e
from 10 the group consisting of aliphatic acyl

¢MTddd with N-alkyl- or N-arylanido; substituted
aroyl ; al kyl sul fonyl; arylsul fonyl; substituted
ar al kyl carbonyl ; substituted aral koxycarbonyl; and
cycl oal kyl carbonyl optionally fused with aryl. 5. The
cel | adhescehadhebiohiitldbit@at olaiiniig stlecet diom the gabngy @nsisting of
A is selected from 15 the group consisting of

ahé empdundacyl substituted with N-alkyl- or
N-arylam do, substituted aroyl, substituted

S SBRI O ts LBAESE IO e 2

Vi@o%u?yl U -met?lyF s61|1c%ﬁltarenqdef (SL}{%);

N'-[1-(3,4-dimethoxy-phenyl)-3-hydroxy-but-3-enyl]-N*-[4-(5-methoxy-pyrimidin-2-

ylsulfamoyl)-phenyl]-2-propyl-succinamide (SX 4);
3-{2-[(benzyl-methyl-carbamoyl)-methyl]-4-methyl-pentanoylamino}-3-(4-methoxy-

phenyl)-propionic acid (SX 6);
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the group consisting of (N-Ar'-urea)-para-substituted
aral kyl carbonyl, (N-Ar'-urea)- 20 para-substituted
aral kyl, and (N-Ar'-urea)-para-substituted aryl. 7.
The cel |l adhesion inhibitor according to claim6®,
wherein Ais selected from thg.group consisting of
(N-Ar' -urea)-para-substituted phenyl net hyl car bonyl

S e -
%—Mﬁﬂﬁx} i@%%?é@ O} Bl oRaTRE B péfhostamino)
har tic on conprising (a) The cell
IBn V\w@%ﬁl? 6‘?82‘?5‘(% m1lin an armunt ef fective
for the freventlon inhibition or su |on of cell
darsgtrl; - SHCOs0-{aly - ereiskphendaa basmanl sty Bopenggnoylamino)-
carrier. 9. The cell adhesion inhibitor according to
blugrimadid (BKe)ei n said i nhibitor has an | C50 of about
1 pMto about 10 M as neasured by a VLA-4 direct
Bi(BA-dighe@XIphefANPF {25inBlyl-Bigd-g3-@pslydlraids)i plgayicapamoyl]-
fusion protein to a marker enzyne, contacting the 10

EH§MQEm9&95ﬁbﬂnﬁﬁﬁgg&dggxxﬂe conjugate with said

i nhibrtor and cells, color|2|ng the marker enzyme

LS D AP S O IR0,

esi on i nhi bi t.or. ac, to claim9, wherein said
PﬁﬂP ﬁg§“¥§mﬁﬁaw égdggébout 1 pMto about 100
nM 11 The cel |l adhesion inhibitor according tgo c
{0 {2vmeshasesul Senytpmingidpidt @ro-tpdg-we ptebﬁrmcag@mylhprsmonyl}
to about 10 nM 20 12. A cell adhesion inhibitor
piperidin-Egibracetic 64i)l (IXB2J;1 ), wherein Ais selected from
the group consisting of aliphatic acyl substituted
WL (4 b oy -{shidry1 Y03 (Nl 207 [d43-ostehs irditd yesheay ytbamoy!]-methyl} -

substituted aral kyl carbonyl; cycloalkylcarbonyl

PRl o
L I L

aryl oxycar bonyl ; cycloalkyloxgcarbonyl al kenoyl

opthyd e nigney] oy Preionip apd & Jial kenyl sul f onyl
optionally substituted with aryl; al kynoyl optional

St (fHcatbethon-pheraigarbarst iy mot - egy -opatremasmigo) -3-(.4-
substituted with 5 aryl; cycl oal kenyl carbonyl ;
crakthakphatlyd)propiopic; aodxy(S)bM)L(yl al kanoyl ;

cyl coal kyl al kyl sul fonyl ; arylaroyl, biarylsulfonyl;

@' éﬁf%&%k}t BRYy1)- @I(@J{rpwﬁx@h{om}phenylﬁémymmofyqrméthyl} -4-

N-aryl urea-substituted al

N Ar RO PERAD b Anf 'agiag:r qgnyl
%&; g‘%{%%rﬁ% (Berpbltadmn Q?@%amg?lhkenovéﬁw e

tionally substituted with aryl; 10 al kynoxycar bonyl

impbaxy-phenylspiopionicaridfPh1Ak yl ; al kynoxysul f onyl
optionally substituted with aryI
aiG{/l-anmimae3-$4J—I()?ab'}tblyl-enbidd)lqﬂnnylbarbmyylmmewmmbl}dt-(éd4-
al kyl sul fonyl ; am nocar bonyl - substituted al kanoyl ;

CRMBABRYphEHIEblobitnesacid (S3009); ;
3-[2-amino-3-(4-o-tolylsulfanylmethyl-phenylcarbamoyl)-propionylamino]-3-(3,4-

dimethoxy-phenyl)-propionic acid (SX 20);
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car banoyl - substituted al kyl sul fonyl ;

car boxyal kyl - substituted aral koyl ; carboxyal kyl -
substituted aral kyl sul fonyl; oxocarbocycl yl -fused
aroyl ; oxocarbocyclyl-fused 15 aryl sul fonyl; N,

N -al kyl, aryl hydrazi nocar bonyps. aryl oxy-substi tuted
al kanoyl ; al kenyl; al kynyl; cycloal kyl; aryl-fused

Sy YRR NS0 U LB AL Mty g
%@Q%L%%%héﬁbéﬁ’foﬁoﬁ %‘%#t%g?%a: kyIb| aryl; al kenoxy;

al kynoxy; substituted. aral koxy: al kenéll arE' no;
atkyrerher-phenyubé-methykd- 443 Rhenaiurrdo)-phenylcarbamoyl]-
aryl -substituted 20 al kenyl am no; aryl-substituted
alekhyh)bentamy]amsimbBpropisméciacid (3%2§); substitut ed

aryl am no; N-al kyl urea-substituted al kyl;

Bbehyd[ U3¢diosel ks ii-30{ B 4-E8-8¥dlyl-ureido)-phenylcarbamoyl]-

al kyl car bonyl am no-substituted al kyl;

eyl bo sy Pahihditsidpidhalded (sxoxpcar bocycl yl -

fused aryl; ar y?ur ea-'substituted

L e
Foroul.a |1 lL.g.wherein A is selected fromthe group
eimns psig K 00 S, (R Ryt and 5

N&%SRRz)rTECYI)AZR']; A2 is selectedfromthe}grou&(l )

Soiasli(4-bprry e fanylmetipy]-pienyd epgbqnapy Lrmethyl]-4emeshyd meateneylamino} -

fromthe group consisting of CH2, O, and S; Y is H2 or

0:(3,4rdifbethoky-phenylD-prapichiBacld 68%29)m = 1, 2, 3, or 4; W

is selected fromthe group consisting of CO2H, SCB8H,

@Qﬁ,'ﬂdinieﬂidk?%ﬂkﬁ’yl)-@ -HethyB2G (- 8dtolRRRmBEhyl-phenylcarbamoyl)-
Y,

i ndependent is selected fromthe group consisting
- ind!- : hkyl , cycl oal kenyl

g%§ }]g%ﬁ?ﬁék?nﬁgi§¥E%§%?§¥&gﬁg3g¥kyl optionally 15

ti.tuted with cl,0al kv oal, kenyl
o o Ry MR R By B Ry Ry sy
hal ogen, aral koxy,. thioal koxy,_ carboxy, .
gh banpyhlymethiyl}-pentanoyiamine)-prepionic aeid (5 32k ky |
substituted with heteroaryl, am nocarbonyl, am no,
gemeniplolie4-ydsd- tfo[4-(uedelyl-ulekdp) phemydenrbamenl |-ardptonytanying } -
each of R5 and R6, independently, is selected fromthe

butyip ac@d(SXs3d)ng of H OR, 20 hal ogen, alkyl, SR,
NZR12, and NR R2; Zis CO or (CRR2),,; and -191- R12

35%hepSd [I? 3 &@x&tﬁm-? Ji?—n%rtli?}ﬂﬂil -(RBRYE M-@go-@(lflylthrglﬁ‘iﬁﬁbhnzyl]-

cycl od kenyl, afryl, aralkyl, heterocycleé;

AREREOP oA BT SRR+ ol Koy,

%ia{ 3?[%)-( ’-O-faolllél(-)l)l(l)élc oS-%ggr}/ylléarga%oby? -grrcr)ipgo?l’yla%r}rqo }a- \%lyxklg adid (SX 35);
3-{3-[4-(3-0-tolyl-ureido)-phenylcarbamoyl]}-propionylamino} -propionic acid (SX 36);
3-(3,4-dimethoxy-phenyl)-3-{2-hydroxy-3-[4-(3-o-tolyl-ureido)-phenylcarbamoyl]-
propionylamino}-propionic acid (SX 38);
3-(3,4-dimethoxy-phenyl)-3-(4-methyl-2-{[4-(2-0-tolyl-ethyl)-phenylcarbamoyl]-

methyl }-pentanoylamino)-propionic acid (SX 39),
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provi ded that A contains at |east one cyclic noiety. 5
13. The cell adhesion inhibitor of claim 12, wherein A
contains at least two cyclic noieties. 14. The cel
adhesi on inhibitor of claim13, wherein A contains a
urea group. 10 15. A cell adhggg-on inhi bitor having
Formula (1) A-B (1), wherein A conprises a VLA-4

SRR SR SR S e
e e

substltuted aral car bonyl ; cycloalkylcarbon
S8 doHmethoxy phery %ﬁt{ﬁ -[Qr(jrphenyleyreidg)-pyidin-3-ylcar %amoyll
aral kyl sul fonyl;  aryl sul fonyl; cycl oal kyl sul fonyl

propianykanhino }-prapionis adid 45%141);subst i t ut ed

ar al koxycarbonyl ; substituted aryl oxycarbonyl;
65(6149cﬁhieﬂio&ywhanﬂd9} yBsmethideh o[ 3-@pd-tadyladul famoyl)-ureido]-
substltuted with aryl; al kenylsulfonyl optionally

Subst e R e P!éntan%pla%hm]%}xs AR 1)

with aryl kynyl'sul T onyl i onal |y

EYARETEG o F@O%@Féﬂygc?g? @@Lﬁ%ﬁﬁg%ﬁ%@ltmync acid (SX 43);
o0 duitho a' : e 2 @Eﬁr?éﬁb@% ol iR eRiSamoyt-

N-aryl urea- substltuted al kano
Kaesly }-nerdanaylagaine)-gropipmig aejd @eﬁﬁ(f‘ yI

cycl oal kenyl - substituted carbony

8y(8J4ediiricthoxly phamdbﬁt{L3t-[éeh)sim)fyeéhﬁ-phmykﬂmdqbqﬂrebphayﬂbamoyl]
192 optionally substituted with aryl;

&m&ubé ﬂMhmﬂ@h@d@&kMg)substltuted with aryl;
alkynoxycar onyl optlonally substituted with aryl;

S A IR (RS PR 20 b
eh?réi%“ga OO B PSS RLR BB blohi &k AbkagRy

car banoyl - sub ituted al kyl sul fony
ﬁé@&@wé}%m 5)%9%2 YE%PFW\}JQQW%JD%@S{W@Y%H‘ -(3-0-tolyl-ureido)-
aral koyl ; carboxyal kyl -substituted aral kyl sul fonyl ;
ohowhl-trobaret ) -prapienylamioy)-propinnicarid 6% &?;)u f used

arylsul fonyl; N, N -alkyl, arylhydrazi nocarbonyl;
ar@l{mqthyls{dt(Std-tollgtladeidbkplmyl]ecaEHak&m/}l-propidnyfayﬂino)-butyric acid
cycl oal kyl; aryl-fused cycl oal kyl; cycl oal kenyl ;
%gxasyubstltuted aryl; urea- subst i t ut ed ar al kyl ;

aryI substi t ut ed alkenyl aryl -substituted 10 aIkynyI

SR g SRR i o g St

al ken alkynylan1no substi tuted

HF%”&gPéWFWHzm%¥g§Qg§%st|tuted al kenyl ami no;

dﬁ -substituted al kynyl am no; substituted aryl ox
3 srmthmlr%«ﬂ[4a€3y1>Wh@rmd@@hﬁwlw@n@dbmhyw-ﬁwwqy ino)-
N-aryl urea-substituted alkyl;

bbtyyik @arddSXy3IBm no- substi t ut ed al kyl ; heterocyclyl;

het er ocycl yl -substituted 15 am no;
QY(Qqﬂdlﬂﬁﬂm&yﬂheﬁﬂ?@d{3aESYG3rplﬁhﬁ‘lﬁl@i@oﬂ@?ﬂdlhﬂﬁ?’“carbamoyl]

aryl am no carbonyl and aral kyl am nocar bony

SRRt PYRERORE B A1 > et ér acyel vl st fonyi

het er ocycl yl oxycar bonyl ; nDno
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or di-al kyl am nocar bonyl optionally substituted with
aryl; nono- or di- aral kyl am nocar bonyl; nono- or

di - aryl am nocar bonyl ; (aryl) (al kyl)am nocar bonyl ; 20
nmono- or di-cycl oal kyl am nocar bonyl ;

het erocycl yl am nocar bonyl ;  (a§Kkyl ) (heterocyclyl)

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

r : - . . . .
“@y&aétﬁﬁ’ S s%g%fa@’%"yuf‘e‘f&%}téh%ﬁi%f&%ﬁ@i%@hp&?@émoﬁ-butym acid
Zi% _al kenyl or al kynyl -am nosul fonyl optionally
é?} 'tuted with aryl; het erocycl yl am nosul f onyl ;
ar gl _substituted al kenox aryl -substituted al ke(/fnox
193-dimethoyy whenylidt {2 e 31l- 3l 41 3phnyd-ae gl pheay learbamoyl] -
het er oaryl am do-substituted aryl al kyl carbonyl arni no,
aropiaryydmine ppsapbartic acitd €dXH3Y| urea; and B is of Fornul a
Ilalla 5 wherein A" is selected fromthe group
GO{IISIhSmb/DQ-[4)-f(3-NRblyl-erei&)-}ﬂﬁﬁ'yllahﬂaamoﬁl]Cbroﬂbﬁ;@ﬁhﬁﬁ)}-hex-S-enoic
(CY)AR]; A2 is selected fromthe group consi sting
gldQSXI\ﬁZ S, and (CRR 2)'; Xis selected fromthe
gr oup conS|st|ng of CH2, O, and S; 10 Yis H2 or O; r

dPHa G b ghomeecmab il pi ey Pty R JpdleaBia (sx
PQ41-12, tetrazole, and H, 2 15 each of Wand R,

5ﬁdependent ly, is selected fromthe group consi st ng
of H, al kenyl al kynyl ezycI oal kyl , cycl oal kenyl

érl;ﬂnZO[érﬁdwqal 5-Mle3é1’r-®@}hyl {[4r@-xiatylrureige)- ph@lyllqarbamoyll
substituted with cycl oal kyl, cycl oal kenyl ,
In&tthﬂp@ymhﬁoylahkﬂmpkqpi@ﬁkyﬁyI(SXéBbgoxyI : hydr oxyl ,
hal ogen, aral koxy, thioal koxy, carboxy,
al @y 1}21(21996/ dorop9)-sipériiana g AR (453 -d- &)lﬂru@fdoﬁ-bﬁé’dyl] -butyramide
substituted with heteroaryl’,” am nocarbonyl, am no,
ggg gl ne, am do, 20 urea, alkylcarbonyl, or

oxyaryl; -194- each of R5 and R6, independently, is

SR e OB o Py artamor-

CR1R2), ,; and R12 is selected fromthe group
ceonionstamigoppragioni¢ Reif (S¥pE)oal kenyl, aryl, aralkyl, 5
het er ocycl e; al kyl optionally substituted Wi th

dy(GL%dihLeylhquF;meayk){Sy{:J -Et-(Gadtad xlytreidoy-phenyiéarbameyi bgen,
aralkoxy, t hi oal koxy, carboxy, al koxycarbonyl,

%p@é}doﬁb&bﬂ@qsy 60py ovi ded that the cell
adheS| on inhibitor does not inpart GP I1bll1Q

@C(fwalweth ~phEBgl)£se 11 nﬁqﬁﬁSL Qg3l&ﬂaﬂﬁltﬁaﬂoﬁﬁ}%ﬁ&l¥aﬂﬁ:ﬂo‘§rl]
l'ai m 15, erei I's selecte
propionylamino}-propionic acid (SY 62);
3-benzo[1,3]dioxol-5-yl-3-{2-methyl-3-[4-(3-0-tolyl-ureido)-phenylcarbamoyl]-
propionylamino }-propionic acid (SY 63);
3-(3,4-dimethoxy-phenyl)-3-(3-methyl-2-{[4-(3-o-tolyl-ureido)-phenylcarbamoyl]-
methyl}-butyrylamino)-propionic acid (SY 64);
3-(3,4-dimethoxy-phenyl)-3-(2-{[2-methoxy-4-(3-0-tolyl-ureido)-phenylcarbamoyl]-

methyl}-4-methyl-pentanoylamino)-propionic acid (SY 65) and
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10 fromthe group consisting of arylam nocarbonyl,

aryl urea-substituted aryl al kyl carbonyl am no,

aryl urea-substituted arylurea. 17. The cell adhesion

i nhi bitor according to claim16, wherein Ais selected
fromthe group consisting of _aggl urea-substituted

aryl al kyl carbonyl am no and aryl urea- 15 substituted

ryl.urea, 18. Th I ' 2N eY : [
Gl antih AT B EERAT- O i B SRER Btk loy)
consi sting, of aliphatic acyl .substd ed wth Nalkyl -
g}eﬂm_l}i-,%Vp%ﬂyldla{tyryggygf’]-pqué)glca%}% {éﬁ} gh{yl sul f onyl ;
aryl sul fonyl; substituted aral kyl carbonyl; substituted
20 aral koxycarbonyl ; and cycl oal kyl carbonyl optionally
fused with aryl. 19. The cell adhesion inhibitor
accor 87ng ¢edl acdhesion irhjbitehn of elaim A6 selected Gometlie gfaupreonsisting of
group consisting of aliphatic acyl substituted with
Miedfolywing®ontpoandd: am do,  substituted aroyl,
substituted aral kyl carbonyl, and substituted

NS A G L oy i
ISt f.( ! b, - -substituted
AR BT S S ol Subst L ut e
| kyl, d (N-AC' - - - substi t ut |.. 5 21,
@ bpiecietienn bbb Sk R Ry s Enbperoamox-
wherein Ais selected fromthe group consisting of
mnetiayl } -butysplpming)prepipriciacidi (€Y ¢heand net hyl car bony! ,

(N- Ar'-urea)-para-substituted phenyl nethyl, and

N3 A-dimetie)y-plrengl) Sui@s {[B imethok ypd3rpttolyl-rgido)-plivaylcaibamoyl]-
adhesi on inhibitor according to claim15, wherein A

fg&?ﬁ-3%cth2‘i[-g§§iﬁ@hino)-§)@ﬂo‘}§8adid (@B 66y he cell

[

t

ad on in or according to claim15, wherein X is
O 15 24. The cell adhesion inhibitor according to
clai m15, wherein each of R and R2 is independently

al kyl .qptional Subst.i t ut ed, w cycl gal kyl @ oo

cycl oaﬁ%k ééhffffwa&%@f)g F@E qré)? c?gr&éﬁﬁl?é&gﬁ Eﬂ%‘ﬁhe %?lfpog(oﬁlls 1’st1ng of

gydroxyl, hal ogen, aral koxy, thioal koxy, carboxy,
plloxipespmdaYRds: or car boxani de and Wis CO2H. 20 25. A

cell adhesion inhibitor having Formula (1) A-B (1),

Vi@ e dimeth@orphrang B3 - p- ety ik 2 < €3 -{2-oitolyl-sdfamaril rarstdo] -

whi ch does not inpart significant [Ilb/llla activity

j18arb@&h6 eIl aflethyigipehtatodsmaing hiié hald (9K 4a);i phati c
?g]s/?ysubstisflgt eed j‘,\?vl.'@sf:h I\I—%I kyl !@gﬁrﬁ(bl\l- aryl érri do;b

IBS4 .| ! i)-E4- 61 o) 3- bdi ) -
e Ry B ok henfbamoy
cyc¢ | ky] carbonyl . L4y dwith aryl;
Hﬁ?th?@a?ﬁagg@%&%oe??gé}ﬁyﬁ;%Cfgl (Eél(lua nocar bonyl ;
aryl am no, carbon ral kyl am nocar bo
o SRR GBS Dk o by <4 ey R g madsarbrgmoy!)
al koxycar bonyl ami no or al kenyl ; al kyl sul fonyl ;
arrapikyylewifod ryropioaicyacsl (Sl ; 5 cycl oal kyl sul f onyl
optionally fused with aryl; heterocyclyl sul fonyl;
3-(3,4-dimethoxy-phenyl)-3-[4-methyl-2-({4-[3-(3-methyl-pyridin-2-yl)-ureido]-
phenylcarbamoyl}-methyl)-pentanoylamino]-propionic acid (SX 46);
3-(3-{methyl-[4-(3-o-tolyl-ureido)-phenyl]-carbamoyl} -propionylamino)-butyric acid

(SX 48),
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het erocycl yl al kyl sul fonyl; substituted

ar al koxycar bonyl ; substituted aryl oxycarbonyl;
cycl oal kyl oxycar bonyl ; heterocycl yl oxycar bonyl ;
het erocycl yl al koxycar bonyl ; nono- or

di - al kyl am nocar bonyl optionah% substituted with
aryl ; (aIkyI)(araIkyI)aninocar onyI nono- or

s ST ORSR A0 o R e g ot

or di | oal ky n carbonyl
bEéﬁWﬁFﬁWﬁngé nyl ;
heterocyclylalk Ian1nocarbon
BdtHagathyliet @r@c@r&lyll 1}ram09r@bmmﬁlgamoyll-methyl} -pentanoylamino)-
(al kyl) (heterocycl yl al kyl ) am nocar bonyl ;
batyaik lgid(8Ketlar ocycl yl ) am nocar bonyl ;
(aral kyl ) (heterocycl yl al kyl )am nocar bonyl ; al kenoyl
OB j4cdimlethoxg4phsty1y-0t S 5M3t-ﬂheﬁyly\|1re1dab bﬁndﬁhszslylbam’muhloyl]
optionally substituted wth 15 aryl; al kynoyl

g%bﬁ’lh »rlillﬁo}sgﬁﬁéﬁl%&g(mtsh aryl; al kynyl sul f onyl

itute aryl

R R A SRR i e

gé)g 2)3 bi ar yI sul fonyl al koxysul f onyl ;
P ﬁﬁgulfonyl aryloxysulfonyl substi t ut ed
ar Ian1nosu|fony| N-aryl urea- substituted al kano yl

O Mo et R -2 2 b o -6 rphenyl-ureido)-phenylcarbamoyl]-
cycl oal kenyl - substituted carbonyl; cycloal kenyl 20
prapidriylanhiad} profiamy beid 4 Xe3pxycar bonyl optionally
substituted with aryl; al kenoxysul fonyl optionally
substituted wth aryl; al kynoxycarbonyl optionally
substituted with aryl; al kynoxysul fonyl optionally

subst i I3 Utl'ﬁg (Wl L&]'be@foiﬁllnhlﬁ'{t&'ed&%)rdln%rto glalm 35 wgereln ﬁ is selected

Ikyny - am nocar bonyl I ona substitute

Hoh e Bt ke?wﬁr?%?{fmﬂé@woaﬂ S08mser My P afppostiied

-197- acyl am no-substituted al kyl sul fony

alhy}?@yaiamnlwub%tﬁm atllsﬁnéhman%a%ﬂ;ﬁubstéaﬁeé&Hiywlammo arylamino;

substituted al kanoyl ; carbanoyl -substituted

N- Rlyyhlm%mbyﬂltutddallgﬂoN;m:ylyregfsMbﬁtjyued alkyl; arylurea-substituted

het er ocycl yl am nosul f onyl ; carboxyal kyl - substit ut ed

aryidlkgyhrboryaminty hbﬂerdarﬂa&bﬁl‘oi-stubﬁt&dted arghlkylcatbohplayino; and

oxocarbocyclyl fused aroyl; oxocarbocyclyl-fused
rocycl yl al kanoyl; N, N -al kyl,

gﬁg hy ?gg%%g%a boﬁgl; aryl oxy-substituted al kanoyl ;

het erocycl yl al kyl sul fonyl ; al kenyl; al kynyl;

cycl oal kyl; aryl-fused cycl oal kyl ; cycloalkenyl

urea-s arvyl, rea substituted aralk

aryl - allodhet gﬁé&heaméﬁv itor ageQrding fgcfaim haﬁewﬁ selected
cycl oal kyl - substi t ut ed aIkyI cycloalkenyl substituted
dipine thelgkgup caisisting of alkxlemanoy arvlamipaoatyl-sehstisted alk@amino;
ar al koxy; aryl -substituted al kenoxy; 10
aetelocyulyhtantl bieteeo oyt lyy-subsyituted &eimpl anmi no; al kynyl ani no;
substituted aral kyl am no; aryl- substituted

al kenyl am no; aryl-substituted al kynyl am no;

substi tuted aryloxy substituted aryl am no;

N-al k%'lu;[%%?? 31% sio tlﬁﬁlibﬂl)#élclc%rdﬁkgtatmé zgfneﬁ( %Q?eﬁﬂ WY§ §éected

al kyl ony amno-su

2’ ﬁ*@%@?}g oln§{s§g£§ F) Lau%éfl MA dlk)ngrtn?nroo CP_(/? sts‘tltuted alkenylamino;

het er ocycl yl - substi tuted am no; oxocarbocyclyl-fused
15 aryl and heterocyclylalkyl; and B is of Formula
I[la I'la wherein
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Al is selected fromthe group consisting of NRL, O, S,
(CR1IR2)r, and 20 N (CR R2)m(CY) A2R11; A2 is selected
fromthe group consisting of 0, NR2, S, and (CRLR2)r;
-198- X is selected fromthe group consisting of CH2,
0, and S; YisH2orG r=0orl; o, 1, 2, 3, 4, or 5; 5
m=1, 2, 3, or 4, Wis selected fromthe group

L
AR Ry P A APkt Pty Bino eTH: O i

optionally substituted with cycloal kyl, cycl oal kenyl,
phst lalkylgagkanylamigpiapdiaryluepisgRstituted grsiyrga-ox y| |
hal ogen, aral koxy, thioal koxy, carboxy,
al koxycarbonyl, or carboxam de; R3 is R, or alKkyl
substituted with heteroaryl, am nocarbonyl, am no,
guani d2n&he agti athesionnddibital deydrdaighonlaim 361 whkdenxidg (N-Ar’-
each of R5 and R6, independently, is selected fromthe
-Ar’ - 1 ino.
SRR RO R AP RN D08 sabdichcd Bl amino
sel ected fromthe group consisting of H alkyl,
cycl oal kenyl, aryl, aralkyl, heterocycle; alKkyl

opti onal substituted .w.th cygl oal kyl eteracycl.e, . 2
o koxs: Thy seibadnestoniaibiraoccifinen pim N UHRB R of R 'and R?
car boxy, al koxycarbonyl, carboxam de, and aral koxy;
indspendsatly.Haseledied framithe areupicensisting afibydiogamesylnand alkyl
inpart any GP IIbllIQactivity. 20 26. The cel
aptiesilysubstitited tdith cycloalkgl, vyclbalkenyd) et cyold eltkenyl, alkysyl,

sel ected fromthe group consisting of

alkok ATh P RY1IDRAIY fen, aFaitdxh Clhicalldxy ] ¢ab®d, alkoxycarbonyl, or

aryl al kyl carbonyl am no, aryl urea-substituted aryl urea.

- -..2:h. The cell adhesion inhibitor according to
g%§?ﬁ¥§é?'mherein A is selected fromthe group

consi sting of arylurea-substituted

aryl al kyl carbonyl am no and aryl urea- substituted

arylurea, 5 28. The cel|.adhesi on inhibitor aqcomdinq

to cl 4fmThs celadhesion iphipiforascerdingdo cfaimAs WeergindR, gs selected
consi sting of aliphatic acyl substituted with N-al kyl - .
dronNthergyoumicaisisting abary], aralled, alkenyl,;and lalkkgyl eptidnaty Isubstituted with
aryl sul fonyl; substituted aral kyl carbonyl; substituted
aerkdegui¢car bonyl ; and cycl oal kyl carbonyl optionally

fused with aryl. 10 29. The cell adhesion inhibitor
according to claim28, wherein Ais selected fromthe
group consisting of aliphatic acyl substituted with

N- al Kyle- i . i . ar . 0
¥ o S A A B s
T S Do i of R, NHSO,R!L, NH,, and OR?.

46. The cell adhesion inhibitor according to claim 35 wherein W is CO,H.

47. The cell adhesion inhibitor according to claim 35 wherein R'! is selected

from the group consisting of alkenyl; alkynyl; aryl; aralkyl; and alkyl optionally
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30. The cell adhesion inhibitor according to claim 25,
wherein Ais selected 15 fromthe group consisting of
(N-Ar' -urea)-para-substituted aral kyl carbonyl, (N Ar'-
urea) - para-substituted aral kyl, and

(N-Ar' -urea)-para-substitutedgryl. 31. The cell

adhesi on i nhibitor according to claim30, wherein Ais

R FARID, BERRERLI ST oyt oo
RS G BB OB, ey g posmice.

adhesi on i nhibitor according to claim25, wherein A

is NR or N(CR R2)mCY)A2R]. -200 33. The cel
adhesi on inhibitor according to claim32, wherein Xis

O 3448.THbe call adhesing dilobitdraktdilingto sleiro A8i Wherein 4 lisselacted
33, wherein each of R and R2 is independently alkyl
aphi 18 akduyp coubisting of adidylavinind; mytintiad karyl-subytitutedl atledathino;

5 heterocycl e, alkenyl, alkynyl, al koxyl, hydroxyl,

Hﬁh‘& Elyl; %ﬁ@hé’t@?@éycl&hé&ﬁﬁfﬁ@ﬁyammg 3&a@1@2§f’RlandR 1ndependently, is
kox carbony , of Carboxam de, and Wis CO2H.

%%g%cgﬂ'gﬁlﬁth ﬁ%’ogélgtﬁ{g J}‘agkﬂ%eﬁ Qaé%‘f?%r?d el o&@l’oﬁal rg Qnugﬁttltuted

Ses a Icit ter

] 0£S. not ar.t b/ 1.l1 t
i qygl%é@wb&yslaaﬁ?% Sttt AR TP Bp ) AL, halogen,
allphatlc acyl tlonally subs i tut d Wi t.h | kyl -
aralleqxay oatkaxy; cape akﬁa@#&yf} R oxaamépmdﬁﬁ’lﬁg%sﬂwd from
optionally substituted with aryl;
ltheet o yaxissiihg pf eyt oallyl, alkah}k,cfmykﬂryb opipdnally substituted with
ar al kyl oxycar bonyl ; cycl oal kyl carbonyl optionally
hegRdydet h aryl; 15 het er ocycl oal koxycar bonyl ;
al kyl am nocar bonyl optionally substituted with bis
(al kyl sul fonyl ) am no; al koxycarbonyl am no or al kenyl ;
aryl am nocar bonyl optionally substituted with bis

é?laribﬁghj'longli)fl%%rﬁngﬂgq ] kox?{?@ lealrtn éa/ ereﬁL}ﬁQ Xélected

al kyl sul fonyl) alkox ar bon m.nQ o

ORb g U SEpeting Bhglkylaming: ﬂ&?@mnpb%yfsubaﬂwwlkmwno,
20 cycloalkylsulfony optionally fused with ary
teteeacyelyt;lanil dgtetanyglyl- Sub$§tlt§¢cb@m§lpyRa1|S Koleetad fr@ﬁylhe group
ar al koxycar bonyl ; aryl oxycar bonyl ;
Q‘Mﬁéiﬂﬁigl@ﬂaﬁﬂyﬁalkbn adenyl, bed ﬁkploqmibyhl@xgubaﬁiﬂumdy\vi;th heterocycle and
het er ocycl yl al koxycar bonyl ; nono- or
®0 Fs' s'ébéEﬁH‘ fb?&a{etpﬁ% corBRIihOBERY, wr&s@a{‘ﬂ NS GnWiORF.
ary kyl) (aral kyl ) am nocarbonyl ; mono- or di
aralkylanlnocarbonyl nono- or di - arylanlnocarbonyl
(aryl)(alkyl)aninocarbonyl -201- nono- or

kyl am.nocar.b het er ocycl. Rocar hon
het of oDy dtseslt R B R B phag SR %ﬁ(ﬁm BRER B gtected
am nocar bonyl ;  (al kyl) (heterocyc] ylal k
Ararm thegroumeansisting af klyvlﬁ(rh@ ray oy pryl é‘#?SHBE%’r ykplpmino;
(aral kyl ) (het erocycl yl al kyl ) am nocar bonyl ; al kenoyl
dieterauyalyl;yand ettrodyctyddubititiutecramino, Eachlof é?dmids&? f independently, is
optionally substituted with aryl; al kynoyl optionally

SuRelel tﬁ‘éﬁr?ﬁ)e"gr&l’b ccﬁh%ﬁéhng 8t llf)bdi‘ %(eny’ﬁ’p Ml aﬂd?l b}ﬂ&fﬂally substituted

substituted wth aryl; cycloal car bonyl ;
with cycloalkyl, cycloalkenyl, heterocycle, alkenyl, alkynyl, alkoxyl, hydroxyl, halogen,
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cycl oal kenyl sul fonyl ; cycl oal kyl al kanoyl ;

cyl coal kyl al kyl sul fonyl; arylaroyl; biarylsulfonyl;
al koxysul fonyl ; aral koxysul fonyl; al kyl am nosul f onyl ;
aryl oxysul fonyl; aryl am nosul fonyl ;

N-aryl urea-substituted al kanaghs.

N-aryl urea-substituted 10 aIkyIsquonyI

|

S (oS Babbb B GBRARYor catpramige, md R oy teteced

nal | y subst.i t ut.ed gxysul f onyl
E%F?gﬁ ‘%ﬁﬁ§?$9t§eaﬁ@§$ﬂ9a§“ %aﬁ oxycar bonyl
optlonally substituted with aryl; al kynoxysul f onyl
optionally substituted with aryl;
al kenyl - am nocar bonyl optionally substituted with
aryl ; 5al Kyplyarmagdutioalavobpoyitioppompnsihgly substit ut ed
with aryl; al kenyl 15 am nosul fonyl optionally
subst i(a)uhe delivadHesian yhhibiadriof olaim 33iif as embamydffective for the
optionally substituted wth aryl;
weﬁmmmyl%hlo} biiyfAesSioh A el adbsgmhaéﬂ dno-subst i tut ed

al kyl sul'fonyl ; am nocar bonyl - tituted al kanoyl ;

o e B B oy Ut e

heterocyclylan1nosu|fony| carboxyalkyl-substituted

ar al koyl ; carboxyal kyl - substi t ut ed aral kyl sul fonyl ; 20
oxocar hoc cIyI fused aroyl; oxocarbocyclyl-fused

aryl sakf 5%9 cell H@e@m@%byprg}cggﬁw to claim 3%, whetein said inhibitor has
aryl hydr azi nocar bonyl ; aryl oxy- substltuted alkanoyl ;
hrt€sadnbbut! lapNdytd abkbtftdﬁylM, aslrheasyted bslakWingi4 direct binding assay
cycl oal kyl ; aryl-fused cycl oal kyl, cycl oal kenyl ;

%Bﬁﬁbrlslﬁé Yﬂe s‘iéﬂ@%tf 'cthhgﬁl d‘ﬂﬁkfon %Fdﬂei‘nstb' B$idrkétedyme, contacting the

al kenyl 7 aryl-subst’i

Al Rt o

substltuted aryl -substituted al kenoxy
%{‘ef e§€6§? F?ruv%aaeclaiowﬁ% Bision napteip, and dgermining ihe %‘H?WB of cell-
al kynyl am no; aryl-substituted al kyl am no;
é?pymd isatretgined al kenyl ani no: aryl - substi t ut ed
al kynyl am no; aryl oxy; aryl am no;
N-al kyl urea-substituted al kyl; Naryl urea-substituted
al kyl'; 5 al kyl carbonyl am no-substituted al kyl;

an nogar Tas¥eH 5&%%idnt1hﬂ16ﬁoradcliéﬁhngh8"cﬁﬁrﬁ%c{wlriérem said inhibitor has
het erocycl yl -substituted al kyl;

I t no; carboxyal kyl
Eﬁgg{??ﬁg&ﬁl ara?&b+ﬂlg§8§g}bocyclyl fused aryl;
aryl urea-substituted aryl al kyl car bonyl am no;
het er oar yl am do- substituted arylalkylcarbonylanino
and aryl yr ea- stJtute arylurea, and 10 B is, of
For mibd: fthe geikg %‘@Péﬂﬁgltw accerding tovelaimad) whersin seicbighibitor has
the group consisting O CO2H, SO3H, P0O4H2, tetrazole,
an@cwxﬁagvnﬂq@énwEéauhﬂhﬂNWWnd R2, independently, is
sel ected fromthe group consisting of hydrogen;
al kyl ; al kenyl; al kynyl; cycloal kyl; cycl oal kenyl ;
aryl; aral kyl; heterocycle; and al kyl optionally
substituted wth cycl oal kyl, cycl oal kenyl ,
het erocycl e, al kenyl, al kynyl, al koxyl, hydroxyl,
hal ogen, aral koxy, thioal koxy, carboxy,
al koxycar bonyl , or
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20 carboxam de; -203- R7 is selected fromthe group
consi sting of hydrogen, aryl; aral kyl, al kenyl; and
al kyl optionally substituted with heterocycl e,
t hi oal koxy, carboxy, al koxycarbonyl, al koxy, or
hal ogen; and R10 is selected_prpam the group consisting
of R2, NHSO2R11, NH2, OR2, and NHZR12, 5 where RI11 is
selec f alkenyl
Ikyn§ Ae%@?@g?ﬁrﬁﬁﬁﬂg§g @?992? aralkyl;

gy%erocycl ' and al kyl optlonally substltuted Wi th

| oal kyl /> cycl oal kenyl, heterocycl e, al kenyl,
al kynyl , alkox I hydroxyl hal ogen, ar al koxy
hiersinl AsRpTises %Xky\ APICHSj fletrsmnant Whichogs helimpart significant
R12 is selected fromthe group consistin
Epdilegetivitycarsl is selketng Fromathy grovgreahsisting ﬁ@?bﬂ odiphetic agyd
al kyl optionally 10 substituted with cycl oal kyl,
bﬁﬁ@{aﬂg)sﬁbmtutadi Ktk -a 1Ky Y-t ¥ewitylarhidb payeyi; habaickdmy],;

i oal koxy, carboxy, al koxycarbonyl, carboxanide, or

AFaAL D éhall Q&t@ﬁt d(x@ﬁ’ Reterobyd1baky B4BYRyIEd
that)hRZ %nr% %1 Y §F§2 and © r?aaf} beeta en t}é)get he}l‘r;I to

e RSOt B AR
%gtréfsolﬁlt | RI%BW%CE]S'I Wﬁg%rbortyl optionally substituted with bis
g 4- di et hoxy- phenyl ) hydr oxy- but 3-enyl]-2-
i(al blg\@l;‘qnym angippial Eowgr@pn wamgno qraikenyl; ; apyJaminocarbonyl optlonally
N1-[ 1- (3, 4-di net hoxy- phenyl ) - 3- hydr oxy- but - 3-enyl | -
[svbstifutedwithbys: (alkylsul fdnyl) 2mino; alkoxycarbonylamino or a kenyl;
yl sul fanmoyl ) - phenyl ] - 2- propyl - succi nam de (SX 4); 3-f

%ralﬁ}ﬂﬁtﬁﬁxb%rbﬁﬁilh));‘)hoﬁa’:lry%m}thﬁed rethib {alkylsulfonyl) amino;

- 4- et hyl - pentanoyl am no -3 -(4-net hoxy-
?g&?ﬁé&&ﬂf 'uﬁig'rog Iﬁg(%ﬁlﬂ élﬁgl ﬁ])f ary%i&ﬁ%i&rﬁulﬁénﬂ%’j&r?%hﬁ@nyl{

-Fgel %l%y]gﬁlfgén,tl ﬁg?lm?lly T h"?i!gl”ll erfl“l%{eroc%ﬂr suffogyll d (SX

hﬁ@tﬁg‘ly%ll(y ugy%ﬁ%wp | x%gerlrgggﬁy %Jg}@xgyargényl} cycloalkyloxycarbonyl

(3, 4-di net hoxy- phenyl met hyl -3-[4-(3-0-toly
metemp)ycblmqyyarbanxdahﬁynopyclplaﬁcpxmbm ;Bo10- Op db@kmhm;nocarbonyl
acid (SX 9);

IpliendilyZubstithed ywittearzly (alkylaraiyil) amiabbarbnyd; mendrdr-dpen

tanoyl am no) -3 -(4- methoxy-phenyl)-propionic acid

(a§.ffk Wihinockrbongl; Aol &%%rh&i}[&éhﬁﬁhﬂo ag)}/l')(_a[lﬁdgéﬁxin&aﬂﬂnyl;

ur ei do) - phenyl car bamoyl] - propi onhy

gru?n r 'ogpﬂ C;)%]JJII# ﬁ%%b?‘z}l'lﬂheétﬁ%(f}l%})lérpinocarbonyl-
EHEHEIE LR R T

(alkyl)(heterocyclylalkyl) aminocarbonyl; (aralkyl)(heterocyclyl) aminocarbonyl;
(aralkyl)(heterocyclylalkyl) aminocarbonyl; alkenoyl optionally substituted with aryl;
alkenylsulfonyl optionally substituted with aryl; alkynoyl optionally substituted with
aryl; alkynylsulfonyl optionally substituted with aryl; cycloalkenylcarbonyl;

cycloalkenylsulfonyl; cycloalkylalkanoyl; cylcoalkylalkylsulfonyl; arylaroyl;
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3- (3, 4-di net hoxy- phenyl)-3-(4-nethyl-2- f

[ 4- (3- phenyl - propyl ) - phenyl car banoyl ] -

nmet hyl } - pent anoyl am no) - propi onic acid (SX 14); 15
3-{2-[ (4-carbanvoyl - phenyl car banmoyl ) - met hyl | - 4- met hyl - p
entanoylanino} 3-(3, 4- di net hppy- phenyl) proplonlc
acid (SX 15); - (4- met hoxy- phenyl )-3 -(2-

L&{)ﬁﬁlﬁggggﬁé&g{lﬁ k%)aﬁ%lgﬁg( Eulﬁcﬁ'@p%m%&?l]g%qgnw gr)}’lofoulfonyl
2!@%3&0 ; T‘% et LR SRR Rded c

gﬁ&ﬂv& ¢ ‘[Y&I‘{aﬁieéﬂ"ﬁ%bﬂltuﬁﬁdéia&?}’yb rErgnlkenhsnbyt es sefpnyl;

onylam no } -3-(3,4- dinethoxy-phenyl)- protpl oni ¢ acid
gli;xn@@):arbonyl optlonally substituted with aryl; alkenoxysulfonyl optionally

3-[ 2-am no- 3- (4-o-tol yl sul fanyl net hyl - phenyl car banoyl )

sybsanitayith arybodlkghok$catborgil optidrakly spbstinyied withapyloni c
acid (SX 20); -205-

§n<9§oAr591'f&ﬁ11 lasﬁandmfy%uuéti}tm%d WAthmy ke kyl Hnfiné Bt D¥ptidhally

ropenyl ) - phienyl car banoyl |

gi%(SE}dtéc{ 'ﬁﬁﬂ%ﬁn Milggrw)l Qgﬁ?o%ﬁ%%lﬁﬂ%p‘f?ﬂ&l )f i‘b?élu?e%)wuh aryl; alkenyl-
he”ﬁ#o%iﬁbﬂw@ﬁ%ﬁ?%%ﬁé‘%b b ikeylcpepiageultopy! aptionally

3-benzo[ 1, 3]dioxol -5-y 3
sréhspg}tg,c} with @r)aogcym@n%sglgﬁugg%@lk?noy ; acylamino-substituted
cycl opr opanecar bonyl ) -am no) - propi onic acid (SX 25),
alkyBulfbeylzgthinacaraomyltsubsitigl plkanows ¢aybampeyiisabsifitadalkehoyl;

- 3- (4- et hoxy- phenyl )- propionic acid (SX 28);
3%2m5%ﬂs®§ﬁkﬁi€d%l&yﬁﬁﬂﬁdn9ﬁlllbﬁ&oc@bllﬂbylla@aylbﬁ&@bdc}fclmfrﬁiﬁés]ulfonyl

pent anoyl am nol
S BRI
05?%5?%H$13char baniyogi)ocie}rgecyc}/yl ]fuseee lsquo\ﬁlyP he{erocyclylalkanoyl;
o' i\la-ﬁﬂqyfl byc;) )é%/mgcha(regox{y arylgxy nEbtsnYutecF allﬂnoyg 2-o-tolyls

phenyl car banoyl | - met hy ll) ent anoyl am no) - ?r ogl oni ¢
Qgﬁewcygxla@g)lsulfmyl alkenyl; alkynyl; cycloalkyl; aryl-fused cycloalkyl,
4- mor phol i n-4-yl -3-{3-[4-(3-0-tol yl -urei do)-phenyl carb
apelyhlkepil ogrivlo Ayl anbarivhited hikyl miyd-sabitiuteGalkanyl; aryl-substituted
3-benzo[ 1, 3] di oxol -5-yl -3-(5-net hyl - 3- (et hyl -[ 4- ( 3- o-

ML H&ﬁbﬁﬁ%l ﬁl%@ﬂt‘ﬁ{e]d -alkyl; cycloalkenyl- substltuted cglcoalk 1; biaryl;
car bal noyl | - hexanoyl am rio) - pr opi ohi ¢ aci d )y

%{kﬁg‘%y[ %[R%n%x?télgigdéygé&(i g‘%stlﬁg@zﬂk&@r QSWEMMIIHBE(‘P QlleMyaaryl-
ﬁvéﬁs«titsq S ﬁ%}a&ilsé% ket SRR ﬁ;ﬁfab&m

(3, 4-di net hoxy- phenyl ) -3-f2-hydroxy-3-[4-(3-0
@H@/ﬂm}lowéhw é gqqylanpfl@,pﬁrblrﬁn Wélallﬁ’rnéf}ﬁ“&ﬁ? c,awloxy
acid (SX 38
ar)(lémi(fhodanﬂl);ﬁmep-qubsmyle)i abky{;N-aptlingh-sabstifuted alkypl;t ot yI -
et hyl ) - phenyl car bai noyl ] -
oAk Bon B AB Wb B AKPT, aRiikithfboagl-eibsiitedVkyl; Rédérocyclyl;

heterocyclyl-substituted alkyl; heterocyclyl-substituted amino; carboxyalkyl substituted

aralkyl; oxocarbocyclyl-fused aryl; arylurea-substituted arylalkylcarbonylamino;
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3- (3, 4-di net hoxy- phenyl ) -3-(4-nmet hyl -2- (

[4-(2-0-tol yl-vinyl)-phenyl carbarnoyl ] -

nmet hyl ) - pent anoyl am no) - propi oni ¢ acid (SX 40);

3- (3, 4-di met hoxy- phenyl ) - 3-{3-[ 6-(3-phenyl -urei do) - pyr
I di n-3-yl carbanoyl ] - propi onybhagi nol - propi onic acid
(SX 41); 5

éf@gbgﬁlm f u%ftg%gg?ﬂh%(ﬁgéﬁgq%gg%% )#Si gﬁy‘furfeg’-s&lgstl?ut«t:@ lu'ylurea,
- et hyl ) - pent anoyl am no] -propionie acid (SX 42);

gpn§3_ [ 4- ( 3- phenyl - ur ei do) - phenyl car banoyl ] - pr opi onyl am
[ no)-iau,tyr' c acid (SX 43);

3- (3, BigiokEprawg Haeny! ) - 3- (4- met hyl - 2- 1[ 4- (3-0-t ol yI -
ur ei do) - phenyl car banoyl | -

met hyl,) - pent‘ﬁnqyl am noRfpropionic acid (SX 44); 10

- di ox)- phenyl]) - 3-f

0xy- 4-{| 3- phenyl - ur ei do) - phenyl car banoyl ] -

! 5); 3
: aﬁt'ﬂéﬁ‘ﬂ yl-2-(f 4- [3 -(3
-met pyl - pyfi N -
phen@l car pAnoyRM% nR*hyl ) - pent anoyl ani no] - pr opi oni ¢
acid (SX 46);
3-(3, 4-di et hoxy- phenyl ) - 3- (2- net hanesul f onyl am no- 3- |
met hyl -[4-(3qgprtol yl -ureido) 15 phenyl]-carbanoyl |
- propi onyl am no) - propi oni ¢ acid (SX 47);
Jherid met hyl - [4- (3-o-tol yl -urei do) - phenyl ] - car bamoyl [ -
propi onyl am no)-butyric acid (SX 48);
3-=((§- met hoxy- phenyl ) - 8- net hyl - 5- oxo- 6- ([ 4-(3-0-tolyl -u
Pei 3) - benzyl car banoyl ] - net hyl)-nonanoi c acid (SX

49); 20 -

AV isssetpstedyfram the groymcensisting of GPeHaP: raHoe tetrazoteyant-

nmet hyl | - pent anoyl am no)- butyric acid (SX 50);

Bydregen;di net hoxy- phenyl ) - 3-{ 3- [ 5- ( 3- phenyl - ur ei do) - pyr

i di n-2-yl carbanoyl ] - propionylamno | -propionic acid
64K df Rlnd R20ifdependently, is selected from the group consisting of hydrogen;
3-{2-methyl -3-[4-(3-0-tolyl-ureido)- p%]enyl car banoyl )f p

%I‘R?lg ‘ﬁgééh?l%{kﬁ%&lg ?%%g%@?%ﬁ’oag&%; AR aralkyl; heterocycle; and alkyl
e it SO Sl BT R FOGR Rhehyt, atiymy

3-{2-met hyl -3-[4-(3-0-tolyl:ureido)-pheny| car banmoyl ]-p
?%bmﬁxcgﬁwol}il@a gralkoxy cthiogikoyy(6asboxy) alkoxycarbonyl, or
3-%3- [4-(3-0-tolyl-ureido)-phenyl carbanoyl ] - propi onyl a
pathojankidss- 5- enoi c acid (SX 55); 3-benzo|
1, 3] di oxol -5-yl-3-(4-methyl -2- {
Rzlis( seleateddtorh ther @baipdorghreiny be Bydrageny biyl; ﬂa@lkgl, alkenyl; and alkyl
met hyl } - pent anoyl ami no) - propi oni ¢ acid (SX 56);
tforatl i J 3 sarbo;
IéI))/ forft gI’s{étgs)nﬁg%de)ﬁglh?@%%y%rgmhg{gaﬁkcﬁggcés%%yl alokfeattimg1,4Roxy, or
- 4- di met hoxy- phenyl ) -3-(3- {
?%g)%%}]l’ a?% (3-0-tolyl-ureido)-phenyl]-carbanmoyl } -

RIOR LGN PR A BE B ntiSiaCir k2 NYISOUR!!. NH,, OR?, and NHZR™,

where R'' is selected from the group consisting of alkenyl; alkynyl; cycloalkyl;

cycloalkenyl; aryl; aralkyl; heterocycle; and alkyl optionally substituted with cycloalkyl,

cycloalkenyl, heterocycle, alkenyl, alkynyl, alkoxyl, hydroxyl, halogen, aralkoxy,
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3-(3, 4-di net hoxy- phenyl )-3-{3-[4-(3-0-tol yl -ureido)-ph
enyl car banoyl ] - propi onyl am no}-propionic acid (SY
60), 3-(3,4-dinmethoxy-phenyl)-3- {

2-met hyl -3-[4-(3-0-tol yl -ureidpd.- phenyl car banoyl | -
propi onylamno } -propionic acid (SY 62); 3-benzo]

1%113%1[36)%7( %r‘bgiq]/ a‘llgbx{ygarggﬁ}n drcardoka ?HeoRt“qg ¥éle&£@frgﬂ)tg€Eroup

enyl carbano 0" propi onyI am no}-pfopionic acid (

?iﬂs(lsoﬁ%g o(fiﬁgﬁsp%en c&hlgsgf( @ﬂe?ﬁ%} gﬁwnﬁi}fﬁocyle and alk){l optionally
gulgsg{gécm?v% é%a,ﬁ?ﬁﬂ gﬁtymrcgglle,?agf«{xy? yﬂroxyl halogen aralkoxy,

[ 2- met hoxy-4-(3-o0-tolyl-ureido)-phenyl carbanoyl | -

odliogy, 4an1vetchwlquem gm@;ﬂ cahaxeinigy, opanahioxy saidd {s$YO or

65) and -208- 3-(3, 4-dinet hoxy-phenyl)-3-(2-

{CRRBL; hoxy- 4- (3 -o-tolyl -ureido) - phenyl car banoyl ] -

nmet hyl ) - 3- met hyl - but yryl am no) - propi oni c acid (SY 66).
Bilrthef pERlidedatNa® a6 R’rﬂawIah@R'b{qaﬁb@tauéﬁﬁ)géﬁbfe@f@ﬁn ~(CHa)m-,
fromthe group consisting of 5 the follow ng

gy
3- enzo[l 3]d| oxol - 5-yl -3-12- rrethyI-S-[4-(3-o-toI yl -

r
ci do) - l.car pi onyl.am no) - pr opi oni ¢ aci d
(v bBFMa 68 ATt 7t Re B R IROIRY. FLr Ry TS
[4-(3-0-tolyl-urcido)-phenyl carbarnoyl] -

met hyl ) - butyryl am no) - propionic acid (SY 64); and io
3-(3, 4-di et hoxy- phenyl ) - 3- (2- 1[ 3- net hoxy-4-(3-o0-tolyl

- ur ei d6) Thheel) hdtmsivarinlyibiter of claim 55, wherein A contains at least two
met hyl | - 3- met hyl - but yryl am no) - propi oni c acid (SY 66).
3fclicAneietits. adhesi on i nhi bitor of claim36 selected
fromthe group consisting of follow ng conpounds: 15

3- (3, 4-di nmet hoxy- phenyl ) -3-[ 4-net hyl - 2- (14-[ 3-(2-o-tol

yl - sul f anoyl ) - ur ei do] -

gl(’:liegy LSZ;‘[%%?QIY LI b RS AR S?Whgl%ln' %R{a?ns a‘urea group.
3- (3, 4-di met hoxy- phenyl ) -3-(4-nmethyl -2-{[4-(3-0-tolyl-
urei do) - phenyl car barmoyl ] - net hyl |

- pent anoyl am no) - propi oni ¢ acid (SX 44);

3- (3,48 dﬁn@llrﬁslhympmmymyor@awggfgnwgmxy 4- (3- phenyl -

rei do) - phenyl car banoyl | 20 propi onyl am no) - pr opi oni ¢

acBd ( SX45)1),

3- (3, 4-di met hoxy- phenyl ) - 3- [ 4- met hyl - 2- (14- [ 3- (3- et hy
hvhiedein Al ddmdbrisks a VLA - d@{aemﬁmty determinant which does not impart significant
phenyl car bam)yl ) - met hyl ) - pent anoyl am nol - propi oni c

gﬁu/lgl %@P‘Vl 15 se(-lgctgd tfrg the group ¢ 5151sthn§nof ajlkyé ae%lg)hatlc iaciyl

pr yl tyr aC| SX /48

?f’grw@m%?’t%ﬁ% RPN ﬁ‘?ﬁfféam‘(‘}%gféyl ﬁetfwczf%loyl
-0-tolyl-ureido)- benzylcarbanDyI - hyl '} -nonanoic
g@ll@lq@b@wgyptlglally Aubgiityod with aryly hre‘t@‘gcycloalkylcarbonyl
-o0-tol yl -urei do)-phenyl car banoyl ] -nethyl }
ajkeny@noonyéraralkbyloxpearyoniyt, cycloalkyBxrboayl; optionally fused with aryl;
heterocycloalkoxycarbonyl; alkylaminocarbonyl optionally substituted with bis

(alkylsulfony!) amino; alkoxycarbonylamino or alkenyl; arylaminocarbonyl optionally

substituted with bis (alkylsulfonyl) amino; alkoxycarbonylamino or alkenyl;
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3- (3, 4-di met hoxy- phenyl ) - 3- { 3- [ 5- (3- phenyl - ur ei do) - pyr
i di n-2-yl carbanoyl]- propionylanno } -propionic acid
(SX 51);

3-{2-nethyl -3-[4-(3-0-tol yl -upgey-do) - phenyl car banoyl ] -p
ropi onyl am no} - butyrlc acid (SX 52); and

Zrallid 14 o BERbH Yl | shib&ituted with bis (alkylsulf
Ao Ao B BV pROEIN slbsitutod with bis (alkylsulfonyD) apino;. )

@Bﬁ?’%‘f’%%lﬁgﬁ‘ﬁ‘ X 8?&3%@8%‘%%1*@84 %@S@%ﬁ‘%’l Al PSulsL, |
Re TSy oaﬁl?'}f%ll@ S helthsatn Rl "

al kyl am no; substi t ut ed al kenyl am no;
é\ﬁVchy%Hkxlmlé@th«ﬂ}myawbw %WWa?ﬁrh@yl,103/cloalkyloxycarbonyl
N-al kyl urea-substituted al kyl; N-aryl urea-substituted
dkteydcyclytoxlycarbenyd ulluatliocydlyddlkoayopttwnky Inecenob ongi-alkylaminocarbonyl
het er oaryl am do- substituted aryl al kyl carbonyl am no;

adptlonadlysubgtRated withtarylyl (eﬁlg'l}(éﬁéll@llﬁﬁmné&rbm B&hd- or di-

adhesi on i nhibitor according to claim35, wherein Ais

%@l@%&oc%@oﬁﬁofﬁbhﬂ%rgﬂ- Hﬂarﬁf?l%ér%ﬁﬁg(apfl)(é ?g Clﬁo?/%bonyl;

aryl'am no; aryl -substitutéed al kyl am’no; “hete

AR IR il o
e S

substituted al kynyl am no; aryl am no;
gyl&(&lb@r@aclylﬂélssﬂ) aminegarhpi}! (aralk)el)(wtgmaclyb @ansndcarhonl;
al kyl ; arylurea-substituted aryl al kyl car bonyl am no;
mmlkybelreydracr;ic@dalkgll) bsiindcaibedylaaikkrd i vhticuablgsybstiied with aryl;
and arylurea-substituted arylurea. 5 42. The cell

%ﬂ&ﬁﬂs&ﬁbﬂy‘ﬂ Bbt%riaﬂ& sASREN Aethtafyl Célﬁyﬁﬁﬁ 5pt1chﬁﬁ5/ QUibktifutb® with
' ureéa)-para-substituted aryl am no or

%?‘%k%fﬁ’es on?%rfﬁl RARE RS PRt AoRRendebp il |
g RemienerrpvepIR ARG t'ﬁwﬁkylaiﬁhe@ Fy ”s?Jaroy

optlonall substituted with cycloalk yl, . cy cloalk

R U Rt aTkoavRu T canllpriphlionsis Agpninob s ATy oxysulfonyl;
hal ogen, aral koxy, thioal koxy, carboxy,
attaminosul fooyls IN-agdureg-antstitred alkanoyl N-ahdurealshbstititedi on

i nhi bitor according to claim35 wherein R7 is sel ected
hhkylsubohglney dsQkenyt-Outstifited\Grbdnyd fcybloaﬁtérgﬂ'lks‘ﬂbstltuted sulfonyl;

al kenyl , and al kyl optlonally substitute

tﬂﬂ&ﬁf)&}@{@oﬁyl 1ona_lz5‘331fbg ituted éﬂl&?b?};sh %H'cill"}g

to c m 35 erel IS se romt
NHSC? 20 46 The

ST e, B v OB O 855'2 %@tsgbsg' AN Horer

is CO2H. 47. Th cell . ad eslonlnlbltor accord
V\Q‘YBP’QISH@‘;I\HR@P W ﬁﬁ&iﬂt %Yheaéi’leaﬁ FRYrARiRRcah bogtlonauy
consi sting of al kenyl; alkynyl; aryl; aral kyl; and
anbsfitutepwitbaayll glkymyl spminocarbonyl optlonally substituted with aryl; alkenyl-
aminosulfonyl optionally substituted with aryl; alkynyl-aminosulfonyl optionally

substituted with aryl; acylamino-substituted alkanoyl; acylamino-substituted

alkylsulfonyl; aminocarbonyl-substituted alkanoyl; carbamoyl-substituted alkanoyl;
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substituted wth cycloal kyl, cycl oal kenyl,

het erocycl e, al kenyl, al kynyl, al koxyl, hydroxyl,

hal ogen, aral koxy, thioal koxy, carboxy,

al koxycar bonyl , or carboxam de. 48. The cell adhesion
i nhibitor according to clai m3%g- wherein Ais selected
5 fromthe group consisting of alkylam no; arylam no;

het AL prﬁ.ft}sfdﬂﬁ&palﬂlwf gl Meterdtst a@lﬁ&ﬁ%&ﬁ’%te g%lylaminosulfonyl;

subst’ tut ed "am no,

d.fr u ISt LN
F“*ﬁ%ﬂ%é%,‘ﬁ’ﬁtuk ,araﬁf& IR i S
with c cIo cl oal ken het er oc al keny|
KRG, cyc -‘@6%9 jaro 63 pcy%LyéT gﬁrylséfo&qykﬁgprocycly'lalkanoyl
thloalkoxy, car boxy, al koxycarbonyl, or carboxam de,
AN rikyl.grdby dreriacarbenyl;roylone sepstited-dlkatioyi | ng of
aryl, aral kyl, alkenyl, and al kyl optionally
§1ﬂtnsctdyt:lyla%kiylm&lfdmyl; iaﬂteﬂylo alkghyl; ckdoallylpargbfuseddyutsalioyi,
i nhi bitor according to claim35, wherein Ais selected

feyelonik ey g4r9l Aryl RObdtEGted BIkOT; apl leMbaithted alk@ﬁ;)rll @‘9’1 Bigbstituted
aryl -substituted al kyl am no; 15 heterocyclyl; and

*&ﬁ%gﬁf/%yélbé/lk yIiitutdts ladyc{bfalkeﬁyl-iuﬁftﬁﬁ a%gfc@?lfkw Beryl;

k gr oup C0|nS| st Bg o ar ah
Aoy SRR I P lpue Ay ‘ﬁﬁ%‘é‘%ﬁsﬁ@ﬁﬁé&iﬁ%tﬁﬁféﬁw aryl-

) 50, The cel| adhesion inhibit
aﬁg%v (ﬂ@l yeoxys alkylagrno; alsnylamingsiatk yglélagetl@oﬁrylmlbmtmd
the group consisting of alkylamnm no, aryl am no;
almmubwyk-mbewumd@}k@mmno,rveyleeubsi;tme;i la]kyapmino; aryloxy;
het er ocycl yl - substi tuted am no, each of Rl and R2 ,
landampimogNrdlkylurdassubstithited bikgl; IN-amlires sassatined giRgl; st i ng
of hydrogen, aryl, and al kyl optionally substituted

Wi yﬁba%&%hhﬁsubs@%ﬁé&ﬁkyle Bﬁﬁllnocﬁh%()ﬁj;l%%tﬁted%m‘ﬁ r})(:'lterocyclyl
al kynyl , koxyl , hyd roxy , hal ogen, -212- aral’ko

%Qigi’cg%&i‘)éubgg i oPaikyl; B tx%)é%{ﬁglr gxr%g%tblteg & ’éo%&"?lﬂﬂﬁubstltuted
@{Hﬂﬁgéswqc@%la%&@ ﬁg%yl gry(hg)sa-ts Elggq(::cf argbﬁlggq:aébpnylamino;

i nhi bitor of claim35 in an anmount effective for the
peteeanylpwido-subsiityied; asylalkylcathopyleminas and prydwres-substituted arylurea,
adhesion; and (b) a pharmaceutically acceptabl e
@ndrier. 52. The cell adhesion inhibitor according to
claim 35, wherein said inhibitor has 10 an |1C50 of
about Blisp¥Fbmaeladds 10 M as neasured by a VLA-4
di rect binding assay conprising the steps of
conjugating a Qﬂsion ph¢tein to a marker enzyne,
contq@tlng|42me fusi on''prot ei n- mar ker enzyne conj ugate
d cells, colorizing the marker
exzy e ' fu5|op rotein, and

d R RDMnd f usi on pr ot ei n.

15 5§. adhlesi on inhlbltor according to claim
52, erei/n ' E@abltor has an | C50 of about 1 pM

to about BOO nﬁl 5 The cell adhesion inhibitor

according to claimb53, wherein said inhibitor has 20
an | C50 of aﬁ?ut 1 pMto about 10 nM
a

wherein

n=0-5;
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-213 55. A cell adhesion inhibitor having Formula (1)
A-B (1), wherein A conprises a VLA-4 specificity

det ermi nant whi ch does not inpart significant
I[1b/1l11a activity and is selected fromthe group
consisting of alkyl; aliphatigj@cyl 5 optionally
substituted with N-al kyl - or N-arylam do; aroyl;

, : c Al j [S it uted
o VSRS Sl the Bolh KRR SR SO Ol KRR 8
igglkaoxycarbonyl; cycl oal kyl carbonyl optionally

CE%i th ar yl;  heterocycl oal koxycar bonyl ;
al kyl ami n rbonyl optignally substituted with bis
(eaWam? %ﬁy rqdeawdﬁeéy,a$ sedseireiromB la SIevP sonsistiag o Rydrogen;
arylaninocarbonyl optionally 1o substituted with bis
@iykyalleamyt; abgpinyl; syélnalkyla cxdeatkanybionylt analkyd heteradyickenwhd alkyl
ar al kyl am nocar bonyl optionally substituted with bis
(optienydllysubaiyied withi ayoloalksl, koulpslkebabetettyite, @lkenyl, alkynyl,
al kenyl ; al kyl sul fonyl; aral kyl sul fonyl; arylsul¥onyr;
%M@x?@h?&ﬂoﬁ?ﬂ', h8BYen, ARAkdXy 2hioalkdk§ EShrd:tyh al%BXifo'arlronyl, or
het et ocycl yl sul fonyl; héterocyclylal kyl sul fonyl;

%&%Bkﬁﬁﬁﬁarbony|: aryl oxycar bonyl ;
I"oal Ky

cyc 1 oxycarbonyl ; 15 heterocycl yl oxycar bonyl ;

t.er ocyc] yl al koxycar bonyl ; no- or
O ST B AT 5 ok By fipedt aoth atalod alkeyl and alkyl
aryl; (alkyl)(aral kyl) am nocarbonyl; nono- or di-
@Péwwwﬁb%etﬁé mathheteragyicls, thipalkpxyagarbaxy, atkexyersbenyl.alkoxy, or
(aryl) (al kyl )am nocar bonyl; nono- or
dalogymland! kyl anmi nocar bonyl ; het er ocycl yl am nocar bonyl ;
het erocycl yl al kyl am nocar bonyl ; (al kyl) (heterocyclyl)
R pesrelaMoOm thé@réd) donkbliNedLrRY MQSW%I@U,MQ, OR?, and NHZR",

am nocar bonyl ; (aral kyl) (heterocyclyl aninocarbonyl;

e g s e S
L C AL T e T

suhstituted with aryl; cycloal kenyl carbonyl ;

Sy p ket i pleids dissha K bggny L, Kalogen, aralkoxy,
cyl coal kyl al kyl sul fonyl; aryl aroyl, -214-

ishigalioxyu catbayy,; alledxiyoarhenylf arroptboxamedek Bx\is s¢léated from the group
al kyl am nosul fonyl ; aryl oxysul fonyl ;

aomdistimgrod hydfogery| cyciNekkeyylLah agdllofd] hdteroeyle pdridaiioyl loptionally
N-aryl urea-substituted al kyl sul fonyl;

GSStiaREKGAH |cy§lbl§l§%'l:, hé‘t%ﬁféy&@,rﬂw,ihydrole, halogen, aralkoxy,
cycl oal kenyl -substituted sul fonyl; ° al kenoxycar bonyl

' I n .o al ul f I
ABbAIER, lioBkE ko, Chetiniad b RARRE R GO or
g #Hgﬂglly substituted with aryl; al kynoxysul f onyl

ﬁ i 1y substituted with aryl;

alkenyl-aninocagbonég og%ionah}y substituted with

Ayther pravidadythatdiriand &a o6 &n gnd Bptinenbs tekensiggether fotferm -(CHy)m-,
with aryl; al kenyl- am nosul fonyl optionally

semtmt=utdd with aryl; al kynyl -ani nosul f onyl

optionally substituted with aryl;

PEWi el thgtBIBST Adhibies irdikie Avks nA epaRGPOH SUP adtivityt ed

10 al kyl sul fonyl; am nocarbonyl -substituted al kanoyl ;

car banoyl - substituted al kanoyl; carbanoyl-substituted
al kyl sul fonyl ; heterocyclyl al kanoyl ;
het er ocycl yl am nosul fonyl; carboxyal kyl -substi t ut ed

ar al koyl ; carboxyal kyl -substituted aral kyl sul fonyl;
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oxocar bocycl yl -fused aroyl; oxocarbocyclyl-fused
aryl sul fonyl; heterocyclyl al kanoyl; N ,N -al kyl,
aryl hydrazi nocar bonyl ; aryl oxy-substituted al kanoyl
15 heterocycl yl al kyl sul fonyl ; al kenyl; al kynyl ;
cycl oal kyl; aryl-fused cycl oabkyl, cycloal kenyl;
aryl; aryl-substituted al kyl; aryI substi tuted

al kenXPky ¥él[)§<#f%§1to¥1tng{1€% a]@!:(;(r lio claim 58, wher 1 Ais sfele&ted

cycloa I'oa enyl-su itu

Tbor B8 e %03%13&)(%?%’%'953%?&5%@ R pRyRRGG gy -substiruted
AL NPT i

aryl -substituted al kenyl am no; aryl-substituted
A-adleyilyareardubetituted ol kykyN- ar)elmy:a-gnbsmuted alkyl; alkylcarbonylamino-
N-al kyl urea-substituted al kyl; N-aryl urea-substituted
aubsyituted alkidy hetardooelyl; &Eﬂef@yelybsilistiwt&ldamihkydrylurea-substituted
am nocar bonyl - substituted al kyl; heterocyclyl;

BRI Ak PEXBb y)tlaﬁﬁi?)s hét%féfa%%rﬁid%ﬁubstltuted arylalkﬁlc?rbonylamino; arylurea-

heterocycl substituted am no; carboxyal

| .
ST b e e P b D BB SﬂFﬂf@rﬁeﬁgﬁ'ﬁ.’-éﬂﬁ!- orN-
heEané aryl am do- substituted arylalkylcarbonylanino;

lurea-substituted arylurea, and B is of

Formula I'lla Ma 5 wherein n = 0-5; Wis selected from
the group consisting O CO02H, SO3H, P04H2, tetrazole,
and hydrogen; each of Wand R2 , independently, is
sel ec8d The oehl adtesignanipbitarestatlinggo ofaith 8y whenein A 1O(N-Ar’-
al kyl ; al kenyl; al kynyl; cycl oal kyl; cycl oal kenyl ;
@fdéb-paﬂf—ﬁiﬂﬁﬁﬂuted@&l@ﬁﬁ@@ﬂ ie (med-u?éak-?bbra -QYstifed drhﬂkylamlno
substituted with cycl oal kyl, cycl oal kenyl ,
het er ocycl e, al kenyl, al kynyl, al koxyl, hydroxyl,
hal ogen, ar al koxy, thioalkoxy, car boxy,

al koxycarb m de: R 1
t he g%ZUp g@’%§F%f‘ﬁﬂhe§‘°8f‘g‘ﬁ§§?ro%°8?{d‘% |°?a"8%1§r W&F’em catllofR
%lqugr bsclpgq:algrjl gqlfq y&md&qsg@o p(t)rI nﬁlglp ona lk})fsstu ;:tll%ltltgg w1th cycloalkyl
al koxycar bonyl , al koxy, or hal og en and 12 R10 is
sirloskenyl s, ghotp. slyeticalkoyldiydresyl eisper aralkoxy,
N142, OR2, and NHZR where R1 1 is selected fromthe
ghiioalkoxyg waibeky,ratkoxfycabéeylydr;casdokgmide; and We lin@0KHI ;
cycl oal kenyl ; aryl; aral kyl; heterocycle; and al kyl
optionally substituted with cycl oal kyl, 20

cycl oal kenyl, heterocycl e, alkenyl, alkynyl, alkoxyl,
hydr oxyl, hal ogen, aral koxy, -216- thioal koxy,

car boxy, al koxycarbonyl, or carboxam de; R12 is

sel ected fromthe group consisting of hydrogen;
cycl ocl kenyl ; aryl; aral kyl; heterocyle; and al kyl
optionally substituted with cycloal kyl, heterocycle,

al koxyl , hydroxyl, hal ogen, aral koxy,




t hi oal koxy, carboxy, al koxycarbonyl, carboxam de, or
aral koxy; and Zis COor 5 (CR R2)n; further provided
that R2 and R7 or R2 and R10 may be taken together to
form-(CH2),,,-, where in = 1-4, provided that A
contains at |east one cyclic noiety. 10 56. The cel
adhesi on inhibitor of clai_pypd, wherein A contains at
| east two cyclic noieties. 57. The cell adhesion -
i nhi bitor of claim55, wherein A contains a urea
group. 15 58. A cell adhesion inhibitor having
or mul ). AB (1), erein A conprises a VLA-4
65pecf‘f‘ﬁc’§"t“9“%%’f°é&’ﬁ%’ﬂ%#§“%ﬁ? @Pt does not i npart
significant Ilb/llla activity and is selected from
the group, §9n3|st|3$ of al kyl; aliphatic acyl
optional I'y substitoted with N-al kyl - or N-aryl am do;
whereinl A cthpmcs)eVdJAey speciiritydatekyinest nﬁquoes)mt iimpa:t dignificant

kAl couPlstssn B R RRR R A FaR AR bang bayine

Tofilla astevitlyy fused with aryl;

OS: elél‘ge%/ flla l Eo%’ié{u {té’rgorfﬂa{%@%%te 1%%?({ 0P§({11§/c|1t)ctcd from the
granp nm;slsahgo&mmwmrmdﬂcor al kenyl ;

aryl am nocar bonyl optionally substituted jth bis

(al kyl sul fgnyl) am no, al koxycarbonyl ani no \¢r al kegyiez
-R17- aral Ryl am @@ I optiongely substlt utegs ? Rﬁ W
bi yl) an1no alkoxy I n Nor
II » fonyl; aral kyl syl ; ;
'g fionally f i ; o
;  heterocycl
ar yca aryl oxycar bonyl gs

N
cyﬁloalkyl&gycar yl; 5 heterocyglyloxycarqonyl'
heterocyclylalkoxycarbonyl nono- or
di - al kyl am Hocar bonyl optlonally substltuted with
aryl; (al kyl) (aral kyl) am nocar bonyl; nono- or di
ar al kyl am nocar bonyl ; nono- or di-arylaninocarbonyl;
(aryl)(alkyl)antnocqrﬁdgyl; nono- or

¢cycl oal kyl ani R yl; heterocycl yl am nocar bonyl ;

het am nocar bonyl ; (al kyl) (heterocyclyl)
(al kyl) (heterocycl yl al kyl)
"§ i kyl) (het erocycl yl ) am nocar bonyl ;
ﬁ[ﬁ | al kyl ) am nocar bonyl ; al kenoyl
op gfituted with aryl; al kenyl sul fonyl
op€i onal |y substituted with aryl; al kynoyl optionally
substi t ut with aryl; alkynylsulfonyl optionally

substituted withmryl; cycloal kenyl carbonyl ;

cycl oal kenyl sul fonyl ; cycl oal kyl al kanoyl ;

cyl coal kyl al kyl sul fonyl ; arylaroyl; 15 biaryl sul fonyl;
“@ﬁ%@xysulfonyl aralkoxysulfonyl al kyl am nosul f onyl

A'as yéleesyéﬁtrt,w Broup %md@ﬂg | 60§y(bR'R=),, and

urea- sy stltute anol

NKF%&{%&F§Z3éJ%btltuted aIkyIsquonyI
ATGY 51024 dREBA kise S J%tdohbthﬁ% &3, W}’é 'and ( <|:R

;ycloalkenyl-substltut enoxycarbonyl

A dbtglested frem Shsgseum e sieting ’t‘% Qr §i Mdépﬁeﬁ’ﬁ@rxysul f onyl

X RRtleoRalkbih thé piREp béndlsadg vi tY) caw& $; al kynoxycar bony!|
optionally substituted with aryl



20 al kynoxysul fonyl optionally substituted with aryl;

al kenyl - am nocar bonyl optionally substituted with

aryl ; al kynyl -am nocarbonyl optionally substituted

with aryl; al kenyl- am nosul fonyl optionally

substituted wth aryl; al kynyl -am nosul f onyl

optionally substituted w tE2aryl;

acyl am no-substituted al kanoyl; acyl am no-substi tuted
Yas RylosQi f onyl ; ani nocar bonyl - substit ut ed al kanoyl ;
r.carlgam)yl substituted al kanoyl ; -218-

car banoyl - substi tut ed aIkyIsquonyI
n#8t%rocycl yl al kanoyl ; heterocyclylantnosulfonyl;

m&a{ hoxyal kyl - substit ut ed ar al koyl ;

carboxyalkyl substituted aralkylsulfon ;
Woranmein gl grqpsomsisingpf Cal0SGsth ae,ét.wmusmd H;
Z§§@¢ pe) ;. heterocyclyl al kanoyl; N, N -al kyl,

hyéra2| bcar bonyl ; aryl oxy- substltuted alkanoyl ;

Usgs meﬂ dogrthy grbj ymt;utxﬁ@ng/ﬂ:ORZ\’L (@h’ﬁ?)nR '3 dngd SPLR '

UL o ol RS R o 5 5P

aligyriyb ey¢loaliylydycloalbet)il tanyleatalksl, kytmspbyele; alkyl optionally substituted

wﬁwetc%]h{gwcyagl R4 ;f ttttetcgtégxystm kenogt ‘sﬁz%l 1?1,‘»‘3?:?};}1 bfogeh,

ar aliwq mmlthvma@@xm Aepxycarkanyl, as@tsbommi@d aI kenoxy;

Rairsk' orsmtdct&t&qhgllngynoxy, al kyl am no; al kenyl am no;
Rg yQy am no; aryl -sSubstituted 10 al kyl ami no;

adnd|R sicmlstl‘tppedcedly ssil¢ctadyfremiherouprophsissing of H ORAchalogen, alkyl

QHK?E 2, aryl oxy; arylam no;
Iurea substltuted al kyl ; N-aryl urea-substituted
R alxwlectcd ficythe robp pgrsiatin ot g stlkenyl, ety Jeytloalkyl,

het BOSATBANLRAL oL 6] dafona ALBRRRELHh evetoaion,

p@éﬁ@tmcygeuékmvhﬂmmmyl budroxplytelldgeh, aralkoxy,
thﬁﬁlfk%i ke aﬁB@c%Enyl%ﬁ%@{?@?@ﬁﬁ Yhafused aryl ;

ﬁrylurea bstrtuted ar car onylantno 15
& Elestst Walr%eosmmtsm @fcH. anugml 2y flptlisenyb e aastkrlo;
and aryl urea-substituted arylurea, and B is of Fornula
hefargeyclei allsy! pRenalin subgtivyted vitterycloalkel, harrosyche ikoxsd chyidrass,
the group consisting of CO2H, SO8H, POH2, tetrazole,
hajggen, apepxydbivalken KarbexyRakexyRarbonylnchcynxanisict 4nd eralkoxy.
selected fromthe group consisting of hydrogen;
®4.3] kyfie celf q@@gs};pn mbqbnngﬂclmm?b}/bmmﬂl comprisds @ataltoid selected from
aryl; aral kyl; heterocyc and al kyl 5 optionally
%bgywh

the; grigup Fengisking %F@ﬁn@y Ha 038 endFsinulaile
het erocycl e, al kenyl, al kynyl, al koxyl,_ hydroxyl,

the group consi sti
al koxycar bonyl , al koxy: FﬁOHﬂgloggn and R10 is

hal ogen, aral koxy, thia Ikaﬁy, rboxyB

al koxycarbonyl, or car R7 is|selected from
ar ylssar al kyl ,

al kenyl ; and al kyl I t ut eUHOR'RAMW

het erocycl e, thioal kojy,

sel ected fromthe group consisting of R2, NHSO2R',

NH2, OR2, and NHZR12, Iz



where R 1 is selected fromthe group consisting of

al kenyl ; al kynyl; cycl oal kyl; cycl oal kenyl; aryl;
aral kyl ; heterocycle; and al kyl -optionally substituted
wi th cycl oal kyl, cycl oal kenyl, heterocycle, alkenyl,

al kynyl , al koxyl, hydroxyl, hal ogen, aral koxy, 15

t hi oal koxy, carboxy, al koxycarbonyl, or carboxani'de;
R12 is selected fromthe g&dup consisting of

hydrogen; cycl ocl kenyl; aryl; araIK heper ocyd-e; and

nal | substituted tycloa kyl
, ra;&ng;
rde, S @R'R?),W

al kpxyl , hydroxyl { hal

0 KXY C
N andlZ is Ef@%ﬁax( : 20 furthér
pravi ded What,R2 and R7 or R2 andyR10 may ben't aken
together to forn1 (CH2)m, where m= 1-4, provided
that thel®el | adhesi on inhibitor doeslli§ot inpart GP
nd@.pl 11 Qactivity. -220- 59. The cell adhesion
i nhi bitor according to claim58, wherein Ais selected
m#£den t he -group consi sting of al kyl anmi no; al kenyl ani no;
q_aigMpylan1no aryl -substituted alkylarnino; aryl
~substituted al kenyl ami no; aryl -substituted
~éld«.';lmyl am no; arylam no; N al kyl urea-substituted
&é r .N-aryl urea-substituted al kyl ;
I cérbonylan1no 5 substituted aIkyI het er ocycl yl ;
w Fﬁeﬂcbmé 3’/r9rnythc gobB consistiog ohFPnd; SQsH) PGxHa teubelt.rrdled
z by & Igzrbonylamno het er oar yl am do- substituted

arylg  bonyl ami no; aryl urea- substituted arylurea
awblR Meprwaw@e@séwelespmfmmewwmnsitm@d Hpilkyl; alkenyl;

sl el okl EDsralklh: Bl ie; 30 WSIRREARY,
Suttw@@)i\’pd‘rwcmbst, cydoadienat, yxrctgmcmdemlkqnsx alkynyl alkoxyl, hydroxyl
ralb i beal F G RR: BUBSD) Wb SR Y AR | orei n
R’ isseleciof firm thamumonsgtmagéﬁembnwsyxmmggalkybalkal Rlkenyl;
alk?péﬂngﬂﬁw ny?wﬂé& Mtﬂ'ﬁ@l@r&%&p tENOQ), %ﬁbﬁ%ak?xygrﬁg%}] a,lkoxy,

cycl oal het er ocycl ‘al kenyl”,
or balegexyl , hal ogen, aralkoxy, thloalkoxy, car boxy,
RIB, KQuGps hony oxﬁ:rco‘ﬁﬁE @?R @@'énd NEZR 162
VLA- 4 i nhi bi havi ng Fornula wherein A

R"ds pleqreskfsorn UWLS“PWP COPEISHITE Qfﬁv)ﬂl@évtcdﬁ am.l aﬂﬂi gHkpoes
nc:aeeyawmaa fie i dﬂ;ﬁbftdlflﬁ%sut&t!:@@hh gc188ihViickofocy@fshikbxyl

onprises an inte n scaffol d derived froma co ound
hyqfamlﬁglogpm wratiyaxy, Géqaikey,cartesy, abkaxyewbonyh@rdarapide, or
aralkOR{;bi tor of clain62wherein B is a conpound sel ected
jron1the roup con5|st|ng of Formula Ila, fib and Ilc
RYs Fiog -fH:FH-CH
R? and R may be taken together to form -(CHz)m=;
R?and R'° may be taken together to form ~(CHz);

R!! is selected from the group consisting of alkyl; alkenyl; alkynyl; cycloalkyl;

cycloalkenyl; aryl; aralkyl; heterocycle; and alkyl optionally substituted with cycloalkyl,




wherein A is selected fromthe group consisting of
NR, 0, S, (CRR2)" and N(CRR)mMC=Y)A2RI|; A2 is
selected fromthe group consisting of 0, NR2, S, and
(CR1IR2),; A3 is selected fromthe group consisting
NR, 0. S, and (CRR7), X is selected fromthe group
consisting of H2, O, and S;,.jib -222 Y is H2, or O;
r=0, 1, n = 0O- m= 1-4;" is selectedfromthe

5;
cglaemacmwcf&lyae, a‘}’fcngﬂgﬁ'ﬁ'yn UTs el gct e’g lfaﬁ‘{fgr@nﬁt e g oup

tiQRRAS], eﬂgowgf m%céboﬁwc'm%% pd S2R'; Rl and R2
are i ndependently sel ected fromthe group consi sting

66f Hrnaidtieor 8t dig whcr?xk ‘?/E%pnsgy & chﬂ’{:llﬂl:luftf(d ﬁrom the group

cycl oal kenyl, ary ara terocyc

bﬁéﬁ% Fokyl, cycloalkenyl
cﬁ@%%?%?@%%gﬁﬂ?ﬁieny EJVM ynyl, Fkoxgl hydr oxyl ,
hakegen, aral koxy, thloalkoxy, carboxy,

al kQxycar bonyk arboxamde; R3 is R, or amno
acieN si éﬁﬁsﬁﬁggeand R6 are independently sel ected
roup consisting of H OR, hal ogen, alkyl,
and NR1IR2; Rit is selected fromthe group
f aIkyI al kenyl , al kynyl, cycl oal kyl

ﬁ o} kenylR aryl, aral kyl, heterocycle; alkyl
optional |y substit ut ed &&th cycl oal kyl, cycl oal kenyl ,
heterocycl e, al kenyl, aFkynyl, al koxyl, hydroxyl,

h}‘i;gen ar al koxy, thi oal koxy, carcpoxy,
K

al ar bopydcr'argcraHpmar i de; aRd . R12 is sel ected
fer EHEEMYCRTRAW

oup consisting of H, al ki

| kyl, heterocycle; al kyfjopti

ed mﬁth cycl oal kyl, het ycl e,

ogen, aral koxy, thi Ak

alhnxycarbonyl ear boxam de, and ar y.
cell adhesion |nh|b|tor of clalnﬁzmhereln B conpri ses
a scpfold selected from the group C?Pglstlng of
Formula Ma, Fornula tUb and Forrmula ITI¢ (CRLR2)"W R7
Ella (CRR),"A 111b HIC n = 0-5;

wherein

Alis selected from the group consisting of (CR'R%,, O, S, NR!,SO,NR!, CONR',

CH;NRY, NR'SO;, CH,0, CH,NCOR'!, and CH,CONR!;

n =(0-5;

m=1-4;

W is selected from the group consisting of COzH, SO3H, POH,, té.trazole, and H;

Zis CO, or (CR'RYy;

R'and R? are independently selected from the group consisting of H, alkyl, alkenyl,

alkynyl, cycloalkyl, ¢ycloalkenyl, aryl, aralkyl, heterocycle; alkyl optionally substituted

with cycloalkyl, cycloalkenyl, hctcrocyclc.' alkenyl, alkynyl, alkoxyl, hydroxyl, halogen,

aralkoxy, thioalkoxy, carboxy, alkoxycarbonyl, and carboxamide;

R*is selected from the group consisting of H, OR', SR!, NR'R?, alky!, NZR!, NSOzR' '
and COzR';



m=1-4; qg=1 or2; r =0or 1; Yis Hi or 0; Wis
sel ected fromthe group consisting O CO2H
tetrazole,and H, SO03H, P041lil-, Zis CO or (CR R2)n;
R and R~ are independently selected fromthe group
consi sting of H alkyl; alkenyl; al kynyl ; cycl oal kyl ;
cycl oal kenyl ; aryl; aralky het erocycl e; and al kyl
optionally substituted mr@ﬁ'cycloalkyl cycloalkenyl

mé( %X:Clggeéﬂcﬁ eiﬁﬁ?wtl%gd éé(rmﬁkc’ %au %8)%1’501 oxycar %ong;n’alkyl

Rhowdni dc; R7 is sel ected fromthe group

i A

dyeloelkegy crgl, artatkiyl hbtkoxysle; aikyb oprjonally kubgtjtoted votmelycloaliyl,

%Sﬁy s?ylhhgc E%Mﬁggﬁigm%?l ' %Eé’%ﬁtrggﬁ&ggw&ﬁ %r&&gpy

tﬁibﬂlkbsy,sedbezy adcoﬁyaarbmhlea@dmmtppmmi@i sting of H al kyl ;

e e A B TR e

al koxyl hydr oxyl, hal, o en, aral koxy, tafi oal koxy,

eﬁﬂboxanide, or| aral koxy; R
7.-7 Re angd WV mayl be taken
-, R 2 & ﬂ#@ 2 W
5.0 R 1'is d fro ﬁ)m
grolp consilsting of ~Iky| al kenyl ;
cycpboal kyl rRecycl oal kenyl ; aryl; aral Ryl; Ferocycle

and al kyl opti &hal |y subst ituted with o&bcl oal kyl ,
-224- cycl oal kenyl, heterocycl e, al kenyl, aIkynyI,
@jﬁ%}gyl hydr oxyl, hal ogen, aral koxy, thioal koxy,
oxy. al koxycar bonyl, or carboxanide. 65. The
-ftnlh istipdtest froxn thd grpwroeambieriRg of NR e@hﬁr#@é@RaR d¢affold

fl f A%
5 fgnﬁ &Qdfr A oglguoﬂéo%ﬁx&m CRuigz@)Ro mﬁ‘{Fﬁ'ﬁ’? R4aRE

!}’VQ'SA4( CR' R2) n( CHCH) mw/

= 1-4;
r=0,1;
W is selected from the group consisting of COzH, SO:;H, PO4H;, tetrazole, and H;
P is CO, or SO;y;
R! and R? are independently selected from the group consisting of H, alkyl, alkenyl,
alkynyl, Cydoalkyl, cycloalkenyl, aryl, aralkyl, heterocycle; alkyl optionally substituted
with cycloalkyl, cycloalkenyl, heterocycle, alkenyl, alkynyl, alkoxyl, hydroxyl, halogen,
aralkoxy, thioalkoxy, carboxy, alkoxycarbonyl, and carboxamide;
R is selected from the group consisting of H, aryl, substituted aryl, aralkyl, alkyl, alkenyl;
alkyl optionally substituted with hctcrocyclc, thioalkoxy, carboxy, alkoxy carbonyl,
alkoxy, and halogen; A
When R is H, then R*is R”, or R® and R? can be taken together to form a 4-7 member ring
optionally substituted with optionally substituted with hydroxyl, -OR' , -N'R'R?, -SR/,
soRR', -SOR',;



(CHCH M CRIR2)nW R4 a RS R4 RE IVb IVc wherein A4
is selected fromthe group consisting of (CR R2),,, O,
S, NRt,SO2NR , CON CH2NR1 t, NR S02r CH20O, CH2NCOR',
and CH2CONRL; n = 0-5; n¥l-4; Wis selected fromthe
group consisting of CO2H, SO3H, PO04H2i tetrazole, and
H Zis CO or (CRR2),,;-B and R2 are independently
selected fromthe group consisting of H alkyl, -

Rl KaMutted fromh KigRydup ceigidtinglof wkyl, alikeh@pdikaiyy.lc claﬂWl,

RS PHEARIR Yooy Bl vid e
c,a:hd@weu 1, heMrbeENd, alkbdr OReak1, alk%kﬂgﬁ*uroxﬁrlﬁld‘geﬂ(lémlkoxy,

hi oal koxy, car boxy, al koxycar bon and car boxam de;
Wl'i°§y‘§é+'l@ét’éélkqﬁﬁﬁﬂﬂ’%¥é apd BUPORFHIS - sting of H, OR,

67oR 1AWFBZJM§$IW|SGICMQH1M%RAP con@ﬁ@nm‘?c%mpom?dg%?: doand

and R6 arc independently selected fromthe group
5%onsi st | ng of H OR, halogen, alkyl, and NRLR2; and

63R’ |ﬁzWﬂ#@ﬁﬁﬂtd‘r%&l@dt&cﬁ@orﬂ&%W&Msﬁﬁﬁ{&c@fn abrl@yhz 44, 45, 46,
al kyn cycloalkyl cycl oal kenyl ; aryl

4%1|“315ng1 S’r?é‘l“élsgcyc al kyl optionally substitut ed
6 t hmcyeeh@azhéswmnmw&loealaiﬁewneréww &@aefédeﬁonalhk%faab

al k droxyl , hal ogen, ara

QISR R Sabasis a0 can ARy SHLSSOMed it Gl P ameraidos
a®fl; thEk% d}cﬂﬁyl Lantypr or%ylﬁhfa \fw mgaﬁdoﬂg%éﬁgﬁ@fé&ﬁ&%uﬂcd with

SC gF havi Fo r nul a
‘é‘°°y‘j ° quyl; aikogycargonyl; mﬂgémmgqmw@cloalblmbouyl
ﬁ(ﬁ Whefueddwith aryl; heterocycloalkoxycarbonyl; alkylaminocarbonyl; arylamino
carbonyl and aralkylaminocarbonyl optionally substituted with bis (alkylsulfonyl) amino,

alkoxycarbonylamino or alkenyl; alkylsulfonyl; aralkylsulfonyl; arylsulfonyl;
cycloalkylsulfonyl optionally fused with aryl; heterocyclylsulfonyl;
heterocyclylalkylsulfonyl; aralkoxycarbonyl; aryloxycarbonyl; cycloalkyloxycarbonyl;
heterocyclyloxycarbonyl; heterocyclylalkoxycarbonyl; mono- or di-alkylaminocarbonyl
optionally substituted with ary}; (alkyl) (aralkyl) aminocarbony!; mone- or di-
aralkylaminocarbonyl; mono- or di-arylaminocarbonyl; (aryl) (alkyl) aminocarbonyl;
mono- or di-cycloalkylaminocarbonyl; heterocyclylaminocarbonyl;
heterocyclylalkylaminocarbonyl; (alkyl) (heterocyclyl) aminocarbonyl: (alkyl)
(heterocyclylalkyl) aminocart?onyl; (aralkyl) (heterocyclyl) aminocarbonyl; (aralkyl)
(heterocyclylalkyl) aminocarbonyl; alkenoyl optionally substituted with aryl;
alkenylsulfonyl optlonally substituted with aryl; alkynoyl optionally substituted with aryl;
alkynylsulfonyl optionally substituted with aryl; cycloalkenylcarbonyl;
cycloalkenylsulfonyl; cycloalkylalkanoyl; cylcoalkylalkylsulfonyl; arylaroyl,
biarylsulfonyl; alkoxysulfonyl; aralkoxysulfonyl; alkylaminosulfonyl; aryloxysulfony!;
arylaminosulfonyl; N-a:ylurea-substituied alkanoyl; N-arylurea-substituted alkylsulfonyl;
cycloalkenyl-substituted carbonyl; cycloalkenyl-substituted sulfonyl; alkenoxycarbonyl
optionally substituted with aryl; alkenoxysulfonyl optionally substituted with aryl;
alkynoxycarbonyl optionally substituted with aryl; alkynoxysulfonyl optionally substituted



A3 is selected fromthe group consisting of NRI, 0, S,
and (CR R2)r; A% is selected fromthe group consisting
of S2R1 t, COR7, and (CRR2)"R7; n = 0-5; nmr 1-4;
r=0, 1; Wis selected fromthe group consisting of
CO2H, SO3H, PO4H2, tetrazole, and H P is CO or SQ2;
Rl and R2 are independentl| y»zel ected fromthe group
consi sting of H, alkyl, alkenyl, alkynyl, cycloalkyl,

wﬁ?/%@?ﬁlﬁéﬁ{/\ybv alynyl- amﬁ{o@irBUdyl ob@é:ﬁ[l?@d&h@tcdahhﬂryl alkenyl- or

substrtuted vvlthccoalk]y ﬂ& kipzn
ﬂhﬁﬁbmwl@nymn@@nyly substieytag witharyl ey leming a%yﬁed kanoyl;
cgﬁkug%%hgrs%t@{eﬁlah&ﬁﬁgoéﬁl BRhEQXBony CAbERAYK alkanoyl: carbamoyl-

onyl carboxam de; R7 is selected from

subbtisutgd elkpnaybiesibamioplgsubstiteied aliylsul fenvbdherereayelylatiapeyl:
h&&gyéw&nu%mo laééﬁaxgmﬂl@bmmemmgﬁlcmo {-5dustigea

er ocyc oXxy, carboxY ¥
argliylswlfonyl; oxmmwlyhhmpﬂgwm@ﬁ ydused anylsuifpe R

hé{g‘rg}f‘% by ng{mR?l RILC 1\5931»5@%9 ar%@&&b%qgt E@fox?gugsghﬁédaalkanoyl

optio substitu

artdﬁmtmbwlglﬁiyﬁmlmlbﬂ aucwl relkeymik gycloalkyky aryl-fused ryqipalkyl,
cyc%qalkenylg% a.?'l S0¥ tedaélg?ﬁ’ ﬁyl bétﬁﬁlt@@lﬂf& gr e am, thoalky!-

group ¢ I g

s@ymhmélal@l cycl@a)@lnathbewwcd ca}cyﬂkylablaqyk oxneaﬂl@n%y alkyaoxy,
l 0 en armno
%%Lm @{a%h 1%%@&%&%@% &Bpflﬁyx& 34% Lm \Bkenyl

terocycle , koxy
omumabeyhoo holl-sgstituteraliyorino, arwlhsubaltkte&ylkeruémoszyr

alﬁgx#y%%ﬁ ra?}?@:\ﬂ ﬁ@ﬁ%{l RN Qﬁiéﬁfg%ag%b%thtgé\al\égﬁN‘lmkf&Wthﬁﬁ'&utcd

alkyl, alkyldarbayl a8 pe-sebstinuedatkyli amginoesshoayl-adsdinigdrikile heterocyclyl,

h%g?é@ggg%hanW' tgg ? gi?sﬁ&méhe& oguﬁgjﬁl blgtl ?Jl?bg%mted

aralkyll, epahorwiy- ﬁ«rsedgrsdeméb@te@crqlﬂh&kvhe gr oup

760N STl def1 ddf¥sioft llﬁﬂ&tor%ﬁo‘?&ﬂk kel & vaQPéuPR% {e¥ected from the
substituted wth of r atni do: aroyl ;

gieBp eqngisiing ofalkylaliphatic a@vl wnelm ﬂymted muamwapmnw
ﬁh‘b&p Ql‘ol #Eﬁ?él&}ib = g{/lwcha.\?('ﬂ@f&nyl aralkylcarbonyl optionally

eterocy car ear oony
substipied m%yadtmmwlmlce&onyh e&emnr;bpnyloﬁ#mmasbonyl
c}cﬂfaﬂc?lééﬂ-ﬂon I, Lnanl;%s%ﬁ%aﬁqrﬂah&%xwah&ayéaf%onyx

arni noc r ony ary am no

al&ﬁawypﬁhwb@wlwarw Wﬂhcar o%eméepwqaﬂy fbtituted
w(t&bﬁxh&yﬂsﬁlwi)hﬁw ﬂ@oxycﬁ'bl&@?ﬁ&ﬁﬁb%?ﬁlk&rﬁm no or

al ky onyI aral’kyl sul_fonyl”; aryl sul fonyl ;

71cy NEiA oY RdhAD wwblepmapwg SP ) cleigad wherein Aigelected from the
g6t e&eguﬁé o aslghitemsyh moyﬁwwoxylah&wosym,@ Roxycarbonyl,

aral koxycar on§ | oxycar bonyl ;
a’é‘}‘&%&?‘k‘iﬂ“&(% F‘Bﬁﬂ?y?balkﬂé%‘é?’b’éy cl yl oxycar bonyl :

72h et SRR hihediok iSRS RERdYding B¥Im ] wherein A is sclcctcd from the
- al kyl am nocar bonyl optional |y substituted wi

8rapwn5(sana<9/ﬁ (N-R e BeRyRar2- SRS Rt AR Farbqayb AY: Afc‘rrUf%ﬁ) “para-
su’b&mﬂhééa'a?amyﬂmlr\bﬂwhscaﬁgﬁ@su&hnﬁémylyl ani nocar bonyl ;
(aryl ) (al'kyl) am nocar
The cell adhesion inhibitor accordmg to claim 72, wherein A is selected from the
group consisting of (N-Ar=-urea)-para-substituted phenylmethylcarbonyl, (N-Ar=-urea)-

para-substituted phenylmethyl and (N-Ar=-urea)-para-substituted phenyl.



nmono- or di-cycl oal kyl am nocar bonyl ;
het er ocycl yl am noear bonyl ;
het er ocycl yl al kyl am nocar bonyl ; (al kyl) (heterocyclyl)
am nocar bonyl : (al kyl) (heterocyclylal kyl)
am nocar bonyl ; (aral kyl) (hctcrocyclyl) am nocarbonyl;
(aral kyl) (heterocyclyl al #%) am nocarbonyl; al kenoyl
ptionally substituted with aryl; alkenylsulfonyl
t i Drrerell pdRasiestintibitas dcanrding tordhaim 73, whereipl  opt i onal |y

S e s sieElda ol ingbbhp cortlHaN AhRRY mORGY B02! | Y

cycl oal ken rsquonyI cycl oal kyl al kanoyl ; 102
cyfscoal kyl a\ kyl suldrORRILW aryl ar oyl . biarylQul f on®R AW
' fonyl ;

Ar al koxysul fonyl ; P8
arylarnlnosulfon

ryl urga-subst/tuted al kyl sul f ¢n o
cy | -suldstituted carbonyl; // F
cmgloalkenyﬂ-1 i tuted squonyIR al kenoxygar boRy|

optionally substituted with aryl; al kenoxysyl f ony&3
optionally ﬁubstltuted with aryl; al kynoxyd&har bonyl
optional ly Stibstituted with aryl; al kynoxysul fonyl 1b
optionally substituted -227 with aryl; al kenyl- or
al kynyl - ar ni nocar bonyl optionally substituted with

a:§L; al kenyl - or (craR¥y! - am nosul fonyl optionally

SuBstitutedsait h7aryl; arylam no-substituted al kanoyl ;
Subst Nt ut ed al kyl sul fonyl ;
nocarbonyl - suRsti tuted al kanoyl; carbanoyl -
p car banoyl - substi tuted
al yl; Heterocyclyl al kanoyl ;
hetser oeyel y nﬁhosulfonyl carboxyalkyl-substituted
aral koyl ; qarboxyal kyl - substi t ut ed ar al kyl sul f onyl ;
oxocarbocyﬂlyl-fused aroyl ; oxocarbocycl yl -fused
aryl sul fonyl; hdlcerocyclyl al kanoyl; N=, N=-al kyl,
aryl hydr azi nocar bonyl ; aryl oxy-substituted al kanoyl
wﬁg}glmheterocyclylalkyIsquonyI al kyl , al kenyl ,
al kynyl cycloalkyl aryl - fused cycl 9al ky
AcVéPlé%iF‘i(@?WI e EPYA congisng af Rt Os St (6R &T)kymd

NRCR'RYMesthAYt'ed al kenyl or al kynyl, cycl oal kyl -
ubst?tutgg aIE , cycloalken I-substltrted

ac

csflsele%tﬂéwm thy a?sa congistingaf O. A Rlefped (CRIBYmnoxy,
Aafs)ééleéb@f%mttw%‘?guﬂéﬁﬁw szb SuRt bkl"ﬁ%d al kenoxy or
| Kynox am no I'ani no or ai kynyl am no,

Xdy cs:scdé@m 'PEIE@@IP ﬁPI!é}SIUaBrPﬁH;- Quegd Ssubst i t ut ed

Yad ¥grybanm no or al kynyl am no, aryl oxy, arylarnino,
N—alkylurea substituted al kyl, N-arylurea-substituted

r'apkkrl al kyl ear bonyl am no- substituted al kyl ,

namimocarbonyl substituted al kyl, hetcrocyclyl,
heterocyclyl substituted al kyl,

mhetéfoeyelyl substituted am no, carboxyal kyl

wstblb@sdtmcﬁ@meegwp@hsls #%wncyelwlpdme@tﬁwlmaw

he cell adhesion inhibitor

éétc@r oc&c] }%QI al kyl .
b cIa|n69 mhereln Ais selected fromthe
UGy L1688 9 5t bhodp eesnsﬁhkgbs c@k"Pt@i'R@) ﬁcyindwkvnal ly
substituted wth N al ky or N aryl am do; aroy
hct crocycl oyl ; al kyl - and aryl sul fonyl ;
ar al kyl car bonyl optionally substituted with aryl ;
het er ocycl oal kyl car bonyl ; al koxycar bonyl ;
ar al kyl oxycar bonyl ; cycl oal kyl carbonyl optionally
fused with aryl; heteroeyel oal koxycar bonyl ;
al | cyl am nocar bonyl ; aryl am nocar bonyl and
ar al kyl am nocar bonyl optionally substituted wth
bi s- (al kyl sul fonyl ) am no, al koxycarbonyl am no or
al kenyl . 71. The cell adhesion inhibitor according to
cl ai nvO, wherein Ais selected fromthe group
conS|st|ng of allphatlc aryl aroyl, aral kyl carbonyl,

1 .



ar al kyl oxycar bonyl and heterocycl oal kyl carbonyl . 72.
The cell adhesion inhibitor according to claim 71,
wherein Ais selected fromthe group consisting of
(N- Ar=-urea)-para-substituted aral kyl carbonyl,
(N-Ar=-urea)-para- substituted aral kyl and
(N- Ar=-urea) - para-substi t«®d aryl. 73. The cell
adhesi on inhibitor according to claim72, wherein Ais
R' &gl Rarethdégandertlyseleged fomotbe gioyp iconpisting of H, alkyl, alkenyl,

s G BT A R b

with E&o%&kk)tlr cg'gbt;}a.}kam)d. m&;e%}ictw alechydadicpnyl, al-kﬁ?;ﬂl l?)atl.roNyllg rhalpgen,
adhes | or .acc claim?7
li;gﬁ ﬂaué‘”? Ys© g ?‘38*¥° ‘h%““g‘}“&?ﬁgé‘égm sting of

R’fsat‘mﬂmhaacxambccm 11c At RS Halic RBRS N U

stn aéex cctc T&ITMFI?] égr&%f? %nggRbitl n Of alkyl
SRheImdfadd the group consisting of O, NR2 S, and

R RS o e Ry e O g S ae BPLaH PAE B oup
cyctaalishgl, amyh agdlikytfhetdbocyalrelaliyl optibsallydubstitutéd with s¥lodlkyln

= (O-5; m:1-4; Wi s sel ect,.ed omt roup
eyelostheni PHRFos oRsEr SERve T, bl et rlkers. 2
thidatkoR cﬂox&@l&?&a&bo@] iand eabotdrtide;fah@dm t he group
R‘zconciﬁseﬁzfjncﬁ%v%c&roup consi tmg ol?%} aﬁyl cygogkcnoF aryl aggfﬁqqz ) mAY
heterocycle; alkyl optionally substituted with cycloalkyl, heterocycle, alkoxyl, hydroxyl,
halogen, aralkoxy, thioalkoxy, carboxy, alkoxycarbonyl, carboxamide, and aralkoxy.

75.  The VLA inhibitor according to claim 72, wherein:

B is a structure selected from the group consisting of formula ITa, formula IIb and |
formula ¢

Rl R?

~ /k
(CR'R%)W
R' R Fl
IIa
2 0 R ( o
:LII N/k )l\ )\ 182
JS—:{‘L Ry \[R\ (CRIRW
Hﬂ Rla RI‘ )
b Illc
wherein

m=1-4;



lib -229 R and R2 are independently selected fromthe
group consisting of H, alkyl, alkenyl, alkynyl,
cycl oal kyl, eycl oal kenyl, aryl, aral kyl, heterocycle;
al kyl optionally substituted wth cycloal kyl,
eycl oal kenyl, heterocycle, alkenyl, alkynyl, alkoxyl,
hydr oxyl, hal ogen, aral koxy, thioal koxy, carboxy,

al koxycar bonyl, and carbox&ddde; R3 is R, or amno
acid side chains; R5 and R6 are independently sel ected
d¥ bt he group consisting of H OR, hal ogen, alkyl,

1 NZR 2, and NR?R2; R ' is selected fromthe group
consi sting of alkyl, alkenyl, alkynyl, cycloal kyl,
ejdinal Renyl, aryl, aralkyl, heterocycle; alkyl

I I yl,
o L °f§**@%Ld“h%%‘f’“ HeSPopYRLRA Bpun akgE ket
Z}HIQQ}M(C&rRa)nkoxy, t hi oal koxy, car boxy.
Iflb‘qixycarbonyl and carboxam de; and RZ is selected
ron1the group consisting of H, alkyl, cycloal kenyl,
Rirapd R* aredhdepkndehds slotddien thalgkquun colpsﬁstmg af Hyalkyl alkcnyl

PR bt b Bk SPh i P SO BEKE LRy BHEREY bubstture
vallﬂkwyo@&wb oyn}da keoyl b@mnycxtha alkamud alyayk abkyxyl 75 drokik halogen,
ey, ALY, %b@%f?fﬂ%ﬁ&o%éﬂr?d mboamveﬂ“ef ein. Bisa

S ure se ect I ou consi S
R’ ds salgcsedrfeom thoigraup sobsisting R HE whsubaumdlarylmal@l alkyl, alkenyl;

oSOy Rl ot ety R it el Wl e, atiors,

ahdbﬁpg«e group consisting of COlLH, SO8H, P04H2,

AU Lo B e BT B, B, B

Pe oﬁéplsctphgomﬂhq—gm@ mblsurw Kfdhplkyl, cpdléalkenlyl, anl.atatigilkyl |
SAESEMON bt S5 SOLALEEUoL ol Bl e
bger e@y@P% thigplkexyy Earbenyk glgtycadibiydoathoxkmide ooy laralkoxy;
R8s 9065 LCH,(CH,),CHy-;

R? and R” may optionally be taken together to form ~(CHp)n;

R2and R? may optionally be taken together to form -(CHg)pe;

R'!is selected from the group consisting of alkyl, alkenyl, alkynyl, cycloalky!,
cycloalkenyl, aryl, aralkyl, heterocycle; alkyl optionally substituted with cycloalkyl,
cycloalkenyl. heterocycle, alkenyl, alkynyl, alkoxyl, hydroxyl, halogen aralkoxy,
thioalkoxy, carboxy, alkoxycarbonyl, and carboxamide;

Qis (CR'R?), or NR'%

76.  The VLA-4 inhibitor according to claim 72, whetein:
B is a structure selected from the group consisting of formula I'Va, formula IVb and
formula I'Ve



ar al koxy, thioal koxy, carboxy, al koxycarbonyl, and
carboxam de; R7 is selected fromthe group consisting
of H aryl, substituted aryl, aral kyl, alkyl, alkenyl;
al kyl optionally substituted with heterocycl e,
t hi oal koxy, carboxy, al koxycarbonyl, al koxy, and
hal ogen; R10 is selected fromthe group consisting of
R2, NHSC2R1 t, NH2, OR2, a8t NHZR12' R12 is sel ected
Oom the group consisting of H alkyl, cycloal kenyl,
|, aral kyl. , heterocycle; alkyl optionally '
' Wﬂﬁ )EVCI oal kyl, heterocycle, al koxyl,
_efydroxyl, , halogen, aralkoxy, thioal koxy, carboxy.
i[?oxyc rbonyl, earboxarnide, and aral koxy; R 3 is H
),CHZ-; R2 and R7 may optionally be taken
t ®Rform-(CH2)m; R2 and R10 may optionally
b t aken together to form-(CH2)m; Rl11l is sel ected
fromthe group consistiag of al kyl, al kenyl, al kynyl
cl oal kyl, cycl oal kenyl, aryl, aral kyl, heterocycle;

opt i qEagakh i tuted witScycl oal kyl
%éﬁhﬁé?’g%@@@wje al kenm (CHEHKAERIRY,W
i

roxyl, hal ogen, aral koxy, tg car boxy,

koxycar bonyl, and car boxam de % R2)r, or
%yd to claim72,

\.The VLA-4 Inhibitor a
erein: BR's a structure selecte
consisting of fornmula IVa, fornmulgg 1vb and fornul a

IVG,;:231 R6 M(CRR2)mMV _ Il RA RS 1V a

A4(CR1IA2) rj (CHCH MW R4 R5 | Vb 6 ( CHCH${ CRORZ) nW 11 \

R4 R5 IVc wherein A4 is selected fromthe group
whetginsi sting of (CR R2),,, 0, S, NR,S2NR , CONR ,

A' is selected from the group consisting of (CR'R?),, O, S, NR},SO,NR', CONR/,
CH:NR", NR'SO;, CH;0, CH,NCOR", and CH,CONR';

n=0-5;

m=14;

W is selected from the group consisting of CO,H, SOsH, PO.H,, tetrazole, and H;

Zis CO, or (CR'RY)p;

R'and R?are independently selected from the group consisting of H, alkyl, alkenyl,
alkynyl, cycloalkyl, cycloalkenyl, aryl, aralkyl, heterocycle: alkyl optionally substituted
with cycloalkyl, cycloalkenyl, heterocycle, alkenyl, alkynyl, alkoxyl, hydroxyl, halogen,
aralkoxy, thioalkoxy, carboxy, alkoxycarbonyl, and carboxamide: _

R*is selected from the group consisting of H, OR', SR', NR'R?, alkyl, NZR!, NSO,R",
and CO;R';

R? and R® are independently selected from the group consisting of H, OR', halogen, alkyl,
and N’R'Rz; and

R' is selected from the group consisting of alkyl, alkenyl, alkynyl, cycloalkyl,
cycloalkenyl, aryl, aralkyl, heterocycle; alkyl optionally substituted with cycloalkyl,
cycloalkenyl, heterocycle, alkenyl, alkynyl, alkoxyl, hydroxyl, halogen, aralkoxy,
thioalkoxy, carboxy, alkoxycarbonyl, and carboxamide.




CH2NR', NR SO2, CH20O, CH2NCOR', and CH2CONR ; n = 0-5;
m=1.4; Wis selected fromthe group consisting of
CO2H, SO3H, PO4H2, tetrazole, and H Zis CO or
(CRR2)"; R and R2 are independently selected from
the group consisting of H, alkyl, alkenyl, alkynyl,
cycl oal kyl, cycl oal kenyl , -zmyl, aral kyl, heterocycle;
al kyl optionally substituted wth cycloal kyl, :
77CY ClrRahA Ny tnhid k@t 84BN B cladnB NWhereia! Kynyl, al koxyl ,
hydroxyl, halo?en, ar al koxy, thloalkoxy, car boxy,
al kBiy & awwrswry of fogmulad@ Boktani de; R4 is selected from
the group consisting of H ORt, SR, NRiR2, alkyl,
and { )JsWRs and R6 arg i ndependently

the grloup consisting of H, OR, hal ogen,
R2; d R" is sel the_group,
q , adjenyl, al Ryn§yl, cycfoal y{CR R
cygl oal kehyl, aryl, aral kyl, heterogycle; galkyl
opti onal | { substituted with cycl oalRyl, c§%l oal kenyl,
heterocycl'e, glkenyl, alkynyl, al koxyis hydroxyl,

hal ogen, aral koxy, thioal koxy, carboxy,
whskdf@xycar bonyl , and carboxam de. -232 77, The VLA-4

4 nhibitor according to clainmi2, wherein;, , Bis a
A’ palestas feorathergspumecasivingst Nib. ReS o €RRIR)mv 1 N AS 11
AT sY@ tderrdth B3NSR L349i8WYs Jf SO,R8, UQRV\,’]@%&I gtn‘%ﬁﬁél s

sel ected fromthé group consisting o , and
n¥BRIR2),; AS is selected fromthe group consisting of
ma@R, COR, and (CRR),,R7; n 0-5; nel.4; r=0, 1,

Wis selected fromthe group consisting of CO2H, SQO3H,
rsplH2, tetrazole, and H

W is selected from the group cousisting of CO.H, SO;H, PO4H);, tewrazole, and H;

P is CO, or SOy;

R' and R? are independently selected from the group consisting of H, alkyl, alkenyl,
alkynyl, cycloalkyl, cycloalkenyl, aryl, aralkyl, heterocycle; alkyl optiOna.Lly substituted
with cycloalkyl, cycloalkenyl, heterocycle, alkenyl, alkynyl, alkoxyl, hydroxyl, halogen,
aralkoxy, thioalkoxy, carboxy, alkoxycarbonyl, and carboxamide;

R’ is selected from the group consisting of H, aryl, substituted aryl, aralkyl, alkyl, alkenyl;
alkyl optionally substituted with heterocycle, thioalkoxy, carboxy, alkoxy carbonyl,
alkoxy, and halogen;

When R® is H, then R® is R?, or R® and R® can be taken together to form a proline,
thioproline or pipecolinic ring;

R'! is selected from the group consisting of alkyl, alkenyl, alkynyl, cycloalkyl,

cycloalkenyl, ary!, aralkyl, heterocycle; alkyl optionally substituted with cycloalkyl,
cycloalkenyl, heterocycle, alkenyl, alkynyl, alkoxyl, hydroxyl, halogen, aralkoxy,
thioalkoxy, carboxy. alkoxycarbonyl, and carboxamide.

78. A pharmaceutical composition comprising



Pis CO or SO2; R and R2 are independently sel ected
fromthe group consisting of H alkyl, alkenyl,

al kynyl , cycl oal kyl, cycl oal kenyl, aryl, aral kyl,

het erocycl e; al kyl optionally substituted wth
cycl oal kyl, cycl oal kenyl, heterocycle, alkenyl,

al kynyl, al koxyl, hydroxy hal ogen, aral koxy,

t hi oal koxy, carboxy, aIko%%%arbonyl and carboxan1de

sel.ect d fr.om nsistin
Sub&d t e R e S Ao PR A, il BT L
pr&{&hmma{hﬁmumﬂmnpﬁreﬁs&d ofic¢lhadbesien;ang cl e, t hi oaI koxy

car haxy, kox and hal ogen; Wen
RS :@ d af’h F yﬁ?é’{ep})"’lblﬁ:gﬁ“é%d R9 can begt aken
Mt ogen Vlﬁh-/i mhfbﬂbmwoRrErn(glw Ble;m62h¢iﬂe?n¥nid 1['1&1::06: has an ICsg of about
i pecolinic_ri cted . fromthe grou
115‘62%?‘3% HQM& %ﬁg‘&*’gﬂ‘“g‘a éﬁgASdg‘F RPRAIDE 855AYL oal k§|
80€Y € ITaa et linhitHoY hecoddim t6)elaimM® tuie 6y Gl Einhidl thdHas an ICs, of
optional | y subst ituted with cycloal kyl, cycl oal kenyl ,
abpit lpMhraabpet 109nMeny| | al kynyl, al koxyl, hydroxyl,
sihathesam 4 @rﬂ% @K&ordxﬁﬁo@%ﬂﬁ%ﬁhc% Wthbxtor has an ICsq of about
al koxycar bonyl , and carboxam de. 78. A pharnmaceuti cal
lﬁr‘énﬁﬂzféﬂ‘l 19 onprl sing -233- (a) the cell adhesion

821 Nhipide@bd 0f cdhlvé}’uﬂ?g FiFst dnAdiiRY Mhvig freqti Mﬁ;bﬁt@ﬂ‘y dchifity, said
reventl on, |1 nhi b I OoNn or suppress) on of cel

g RO BH ComRSIB 2 IIV10R avwg&w#@wgnta%@é@eaﬂw determinant
cogrlff;gx?xﬁgrza phéndanidiMl Arofety S ¥abic fcrioRiey, %J‘ﬁh itn&fg-nn scaffold, to a

b2wherei n sai d jnhibitor has an about 1
sepmdy diftarsat gompound whish Hearibleef lwrfanmww&ﬁr‘eﬁl adhesion in a
mBhRg WihASS AN ficBly inhitind HoATd BlRidéAIQUuh&LmOsAH Metbe
clai n79 wherein said inhibitor has an 1 C50 of about 1
comprisins AFtAPS 60 nM  81. The VLA-4 inhibitor according

to cs memglout fga E‘yl&ﬂldﬂxeldiﬁlbtbhﬁ%sbéﬂic@@ dkleaRinat offed First -

1 nM 82. A method _of .converti.n

comppud. hfdmﬁ & BRERTInEPRVEHIPE e arif Mstienally g ctie gP‘ﬂf’“‘Y
de&'#inﬂlanf tb apharf S PRLH} TG SR Eﬂoﬁtjﬂgy érchriry/phbdtampeds if: it gaya
e

erm nant, said sp‘i/:lflc:lty term nant conprising

det
°%?“BH%‘?7)?‘F‘ FRTAVIRG WRBTdEd PRdSinasi ¢ functionality, and an

| Nt @Y EFdribviEahd sedylambite moie§anshtified Hs@&p@)hn&@maug gaid
g@l ch i s, _capable_of [nte(fer

etV AP e NTPTO N OEP LRI 195990 CRPBPYth,

83{ Lth%'&tm‘fﬁdlaﬁﬁw f@@cbﬁﬁnﬁiﬁmn Qhéjstéﬁfh&dmnﬁmddlﬁcbxﬁggroup
e steps o

t h
at e ROH o0& 9ER queee teyalgn 'ff?'ﬁ Beieron en%ﬁon?ﬁrﬁg irabfe chBraiertsuics
mmﬁ,coﬁpounldf none is pr esent convening the basic

fun it SeC_IfI determnant to a
pha ‘g??ér‘i%F %%aﬁ'g é’é&“?ﬁif 'ﬁﬁ@ﬁf%ﬁn bonds
851 N ithe nikdtiod of Elainedit ﬁix‘dh@trhonipﬁ@ml’gmdp’tg modifeing €t saconds ;

codlpolLp s SLAL RN Ee) e SPBIBEA v th & VLA 4

865 peq« f'dc(hb& yf ﬂlah@g mpmmcaxheu ewp&rzmtmmc {rb2m&t ©f B dondition
Cl'h% % gif cla 2fur her
a‘&% "§‘ log t“ﬁ%"s?ﬂeﬁ” A ‘é‘f”i‘l?"fﬂj‘gé #$ertidi onal group

a) providing a first compound having ITb/IIIa inhibitory activity, said first

compound comprising (i) a IIb/Tlla specificity determinant, said specificity determinant



at the point of, or adjacent to said specificity
determ nant to confer desirable characteristics on
said second conpound. 84. 85. The nmethod of clainB3
wherein said additional group is a nethylene. The
met hod of claim 84 further conprising the step of
nodi fyi ng the second conpoggp to alter the VLA-4
activity of said conpound 6. A nethod of making a

TS SOk SOTRRY L Ao AT g

scaffoldpri sing the steps of: a) providing a first conpound
hav
b f}gxﬁla&lg %@g&% Pafkgruy Aétbinth aa%dg;g@q?ﬁgc&%hm a VLA4
speds&cey deteaminant sbérebyspeating iaseeopd dempoundiaying V2344 inhibitory
acgﬂggk!5|ng a phenyl am di ne noiety or a basic nitrogen
% ronality, and (ii) an integrin scaffold; b)
r em)\cpngirri;mg widl sedndIcbmpsyrelovith & pharmaetdealty aemptabledarier to
specificity determ nant,
mcf‘lﬁgr e y ghaerg{aﬁr'i%maé%ge ?)pgrﬂt ncorrpound havi ng VLA-4
87.i nhAlphtumageutimattdouipbsitiomotitaiedd byt imeihod of elkith &econd
co u [ r to
. pordendt b dehe HHRS REhbh: KRR SPhAN QSRS |
phqmtmamnraczé labmpqslmqnonpmnt:tcm qudntisicned by the nethod of
cla . LS -
89. h hehg{xéﬁsd (%P?&atﬂ'%r ﬂ a%cs%naﬁsma?aﬁﬁj gtdh%ﬁ&t x[nicac%a%ﬁ c%gxpnsmg
thecswmﬁsdttunmrma t@mmhmamn'al a qumpbmttcwléﬁcffﬁéve anomat b of
[
corﬁ%o%%& by ngfrlsuha gﬁbﬁgh Psfbfagxfo?@& lﬁéaﬁgwfgg»?g; fxiﬁg AcﬁvﬁY g
manmal a therapeutlcally effectlve anount of a
conmpound, having Forrmula (1) which is capable of
interfer‘f\'ﬁb with WA-4 activity A-B (1) wherein Ais a

VLA-4.s i fjcity determ_nant i.ch does not | ar
wherern b f LEha4aersificly S ‘yhéﬂaoeé nObiRRT St /M a
actlvnyagcn Brrofipalds @h thréleinl sv b8 BEiNea flomd trb/iTda ﬂnnimtbﬂ tor.

| 89 wh d
. i THA BEVPY DR RES YR B REPEFTHY “OF B or L AT

cordsRtAgbEFdrinkla IRNHomAildmb,an Férmds8cHa |1 e Jib wherein
A is selected fromthe group consisting of NR, 0. S,
(CRR 2),., and



Nl (CR RR)ym(C=Y) A2R J; A2 is selected fromthe group
consisting of O NR2, S, and (CR R2), A3 is selected
fromthe group consisting NR, 0, S, and (CRR2)r. X
is selected fromthe group consisting of H2, 0, and S;
Yis H, or  r=0. 1: n=0.5;, m=1-4;, Wis

sel ected fromthe group comsi sting of CO2H, SO3H,
PO4H2, tetrazole, and H Zis CO or (CRR2)o: Uis
sel ected fpomthe group consisting of COR 2
( and(dﬁﬁﬂkw R and R2 Jare i nde

selNected fr t he’ group consi st nd*hgg al
I

ndent (Of 1AW
/Of‘

cycloalkyl cyc

j%Lngyl al kyl opti y supstitute
SA131 Wi hp cycl oal keng/ll, hetgf ocycl e, o
I w7 . al koxyl, hydr o%k
ar al Koxy, tAl XY, carboxy, al IBdxycar bon
cafboxani de; R3 i3 R, or anmino acid side ch |ns;HR5
and R6 arc |ndependently sel ected fromthe géoup
consisting 8 H OR, halogen, alkyl, SR, NZRt2, anHb
NRLRL; R' is selected fromthe group consisting of
al kyl . al kenyl, al kynyl, cycloal kyl, cycl oal kenyl,
aryd, aral kyl, heQ@ﬁ@p wle al kyl optionally
stituted,mith ycIoaIkyI cycl oal kenyl ,
enyl , alkystyl, al koxyl , hydroxyl,
thioalkoxy, car boxy,
rboxam de; and R12 is sel ected
f'r t nsi sting of H alkyl, cycloal kenyl,
ar heterocycle al kyl optlonally
suBstituted/with cycl oal kyl, heterocycle, alkoxyl,
hydr oxyl, ghal ogen, aralkoxy, t hi oal koxy, car boxy,
alkoxycarbonyl, CR¢ boxam de, and aral koxy. 91. The
nmet hod of claim89 wherein Bis a conpound sel ected
“%%§n?the group consisting of Formula Illa, Ill1b and
CRIR2) Ma O wherein m= 1-4, q 1,2; R7 (CR
Aﬂ?ﬁ)s&lﬁbted frlazh tire group consisting of NR', O, S, (CR Rz),. and

N[(CR'R})(C=Y)A®R");

A?is selected from the group consisting of O, NR?, 8, and (CR'R?),,
A is selected from the group consisting NR', O, §, and (CR'R?)

X is selected from the group consisting of Hj, O, and S;

Y is H,, or O;

r=01.

n = 0-5;

m=14;

W is selected from the group consisting of CO:H, SOsH, POsH;, tetrazole, and H;

Zis CO, or (CR'R?),,

U is selected from the group consisting of COR'?, (CR'R*),R"?, and SOR'";

R' and R? are independently selected from the group consisting of H, alky!l, alkenyl,
alkynyl. cycloalkyl, cycloalkenyl, aryl, aralkyl, heterocycle; alkyl optionally substituted



(CRIR2)nW _237 r=0, 1; Yis H2, or 0; Wis selected
fromthe group consisting of CO2H, SO3H, P04H2,
tetrazole, and H, Zis CO or (CRR2)n: n = 0-5; Rl
and R2 are independently selected fromthe group

consi sting of H alkyl, alkenyl, alkynyl, cycloalkyl,
cycl oal kenyl , aryl, aral kyJ.._ heterocycl e; al kyl

optionally substituted w cycl oal kyl, cycl oal Kenyl ,
. C n :
B EERIE Sl b B O g

aralitdxythivalkpun garboxy dlkeaydstheay and capppxiamideel ect ed from
at el § Sty ,of H aryl, substituted aryl,
R g{gl'%%g%&ﬁ??mtgw%ﬁyl ; alkyl optionally substituted
R¥wnd R® hastimiependently, setdated dtomthy gravacbmsisiing af KoRRt arlogeny klkyl,
I M, hal ogen; R10 is selected fromthe group
SR@&ﬁggstfﬁgﬂg 'R2. NHSQ2R31, NH2, OR2, and Ni ZR 2;
R'Ri2clected frbmaeheegioty comsisting afrathyh abiengi alkynyly epélodtkylal kyl |

eG4k aRL AR Ayl Mo B, b on PR A By Bl oy

cycbdkeayl, hetagedyde nlkenylhakpgdralkaxyla hxdoomy), Halvigem lakadboxy,

. X al . k carbonyl_ ,carboxanil de, and aral koxy;
‘h‘ﬁ‘iﬁf‘g&sgﬁw' Bgﬁf 3&%%@5‘:“&?&@% aﬁg may optional iy
R'bis stladtehfromgiet greup ¢ansisdngof-H,GHE), cysloalRhyhag],Ridkyiay

optionally be taken together to form-(CH2)m; R' is
hewaicpdt;adkyl opimnalipsups@ued sonmsiysivaling, bdteratycld, alkentyk.drygioxyl,

al kynyl, cycloal kyl, cycl oal kenyl, aryl, aral kyl,
halegtre rabiypey ahioalkéyl, caboxyeakbiycadbotdt darhoixextidaj and aralkoxy.
cycl oal kyl, cycl oal kenyl, heterocycl e, alkenyl,
9.al k¥hy inethat koboelyim SmyblereinH is alvainpged selactad fromybe group

t hi oal koxy, carboxy, al koxycarbonyl. and car boxam de;
coisting RO 3 [HapIbMRd 20c 92. The net hod of cl ai m 89

wherein the inhibitor is selected fromthe group

consi sting of conmpounds in Table 3. 93. The nethod of

claim 89 wherein the conpound is selected fromthe
i ©&ing A’ the compounds in Table 1. 9'+.

claim{89 wherein Ais selected fromthe
{ng O | kyl; aliphatic acyl optionally
| al Ryerim?,vWN- aryl am do; aroyl;

; | kyl - or aryl sul fonyl;

argl kyl gar B®nyl ceptional |y substituted with aryl; -238
heterocycloalkyﬁearbonyl; al koxycar bonyl ;

ar al kyl oxycar bonyl ; cycl oal &yl carbonyl optionally
fused with aryl; heteroeycloé koxycar bonyl ;

al_kyl am nocar bonyl ; arylam no carbonyl and

afial kyl am aocar l@nyl opti onal | Uhstitut®d wifih bis
N;M-tzi\no, al koxyfar bdnyl amifpo or
’ AR N gL
Y
_ aI

R1

c
wherein
m=1-4;
q=12;




cycl oal kyl sul fonyl optionally fused with aryl;

het erocycl yl sul fonyl; heterocyclyl al kyl sul fonyl ;
ar al koxycar bonyl ; aryl oxyear bonyl ;
eyel oal kyl oxycar bonyl ; heterocycl yl oxycarbonyl ;

het erocycl yl al koxycar bonyl ; nono- or

di - al kyl am nocar bonyl opttdially substituted with

aryl; (alkyl) (aral kyl) am noearbonyl; nono- or di-
v=aPdlikyl ar ni nocar bonyi ; mono- or di-aryl ani nocar bonyl :

gggyg}ogalkyl) an1nocarbony| nmono- or
|-cycloalkylaxnlnocarbonyl

Wnléts gqg@q,fgqryp WWI“ CO,H, SO3H, POH;,, tctrazolc, and H;
&' I ai kyl ar ni nocar bonyl ; (al kyl)"’
heté?g%§g¥? ) anmi noear bonyl : (alkyl)
ngletier ocycl yl al kyl') am nocarbonyl; (ax-alkyl)
t
R(Qﬁ}?ra?@i\‘neéﬁékacnﬁ 99&9& ﬁ&HYAc’b%&@ é%'nkﬂ?thr)én , alkyl, alken l

(heterocycl am nocar option

alkynyb cyelodlied, wct karlxll aryl, walkefhwtgwlcy@myﬂkybmqooﬂu quysu:uted

R S 00, S, b e
arpik Ry, &Wowmmmmyegbwhyhd carboxamide;

T Ae
ch’égiggég ctﬁﬁ tlﬁc;gr&.ﬁzr on51s clat'?-g Féﬁﬂﬂgc?’ r IyF.raJder alkﬂ alkenyl;
albyll@exwuy svmytutedavm lke@s(ysytqlcf mmlqoxnmsblomaﬁmmatb@nyu alkoxy,
suI fonyl; arylam nosul fonyl;
i ur ea- substltuted al kanpyl ; N
cied Exprrsihb grolup gensisting RERS Mfséhw” NH;, OR?, and NHZR'*

g

h%wehaﬂkyl optiprally tsubstithted with Wﬂkyh hkterroysls @Jldoariyhydroxyl

ha@dﬁcl ‘ona + tghﬁr%g@o %th%.gog m‘% MGDYI %g%%%éslﬁ onyp)xy’

o&iﬁ@ha@fﬂzﬁcgﬂbgﬂﬁut ed with aryl al kenyl - or
stituted with
R;Arn l@ﬁ“ﬁlﬁy %gh&?ﬁ@ﬁ;g?ﬁ&{. f(o%eﬁnfrotg?gﬁ éﬁqf“dlnylu gpt :Monal Iy
5& me mwlimﬂlgqn together tonfiono -(€Fa¥4-i t ut ed al kanoyl ;
a 1 f
R Qs\’Jcﬁmc@?roméng%Egﬂls%%? ai\kiaa%’%% L, al.kgnytl) cloal 1,

ar ni nocar bon stitut

°Y§1951§t=mthméldarallkxlahﬁyqoeycéoaﬂ%(hmnona bstxttuecbwth cycloalkyl

) | o
cySIOUKL AL HeReycle Ik D e, AATE Bdroral Relogen, ralkony,
thigalkpzon girborya plsesyratbryyl. mdty@{howtudes ar aI kyl sul f onyl ;

QM ERIRBOGYRRW - fused aroyl; oxocarbocyclyl -fused
aryl sultaf'onyl het er ocycl yI al kanoyl; N . N -alkyl,

aryl f Ylonsisti
2y %gigggag;a@e ug@;%cre oéén fya?a:suéﬁg {1&&&5‘ enﬂ"@’% Fonsisting
of gprepPHAds %W%%I kyl, aryl-fused cycl oal kyl ,
93¢ycC |1@1€|n'l"c§fb\ﬁ|ovf ciainy 89 wﬁEr)!fn tﬁéj&?ﬁﬂohhﬁ Ech@étg&’ }r?m roup

("aral kyl™), aryl-substituted al kenyl or a ,
coggigtingpf glcomppunds inTedde bl kyl , cycl oal kenyl - subst i tuted

|

%CY! qoghdiitlod op LIRS éﬁ{é% Klgél%ﬁﬁls s@% E‘oxy$§{l the ?’b{fﬁébﬁéﬁ’ﬂn of alk

aryl-substitute ara st| ufed

aligh %GWWP@P"‘HD’ EW@W WIQBDS =alkyl Wﬂ‘haﬁyhmxdca ok 9¢tammoyl
. I 0,

auf';yl;ytlfll subst [ u?ggyﬁ Pgﬁaﬁgg%gug CE%@% I no.

aryl oxy. aryl am no. N—alkylurea substituted al kyl, N

aryl urea-substituted al kyl,

al kyl ear bonyl am no-substituted al kyl, anunocarbonyl -

substituted al kyl, heterocyclyl,

het er ocycl yl - substituted al kyl,

het er oeycl yl -substituted am no, carboxyal kyl

substituted aral kyl, oxocarbocyclyl-fused aryl and

het erocycl yl al kyl. 95. The nethod of cl ai m 94,

wherein Ais selected fromthe group consisting of

al kyl; aliphatic acy] optionally substituted with

N-al kyl - or N-arylan1do aroyl heterocycloyl; al kyl -

B



optionally fused wth aryl; heterocycl oal koxycarbonyl ;
al kyl am nocar bonyl ; aryl am nocarbonyl and

ar al kyl am nocar bonyl optionally substituted with bis-
(al kyl sul fonyl ) am no, al koxycarbonyl am no or al kenyl .
% The nmethod of claim95, wherein Ais selected from
the group consisting of al-E@hatic acyl, aroyl,

ar al kyl carbonyl, heterocycl oyl, al koxyearbonyl,

hg’%ﬁx@hﬂéﬂﬂmﬁmn)&moxmmﬂ earadiq%@dyoabmlwll Gaclbdh);lbarbcgnwl
e ne eln | ect
e e Sk
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an -urea u a
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cgérl]&ﬂﬁ{lﬁﬁ?ﬁyﬁﬂnﬁﬂdgffu(d&w&&;wwhﬁaﬂocyh‘mﬁrlfbuﬁlst i tut ed
en ne car I =-urea

mRA el Tan ik pstaipi SpaRir R kR
h&@rocﬂ]?loﬂﬁiamyﬁf’xct@}oaydl}'laﬁoxwﬁﬂfo&ymmoao o8 dRalR§ltmitbtarieonyl
sel ected fromthe grou L}al of for IaIV
opdendtly suhstipniesgith F%M‘H av@ ﬁ&% no-gradin) Rs

o inocdrbon grhinocarbonyl;
Dl e o ot o e

réqnen?lt[ %yepe}hb‘%%@?mﬂgh%af“‘(y aﬁﬁwﬂ"@“ﬂs
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(@dﬂ&odcly]ﬁkylfar@@oc&ﬁor(y@qlmasyl,oﬁu%al@@ﬁibsﬁﬁnéilr\&th aryl;

%@gﬁfﬁﬁ%ﬁwpiﬁ sugsututczl [.v?t ary. ?TD op%grrxlailly subs'u%xtcdf w“'l aryl;

alkynylsulfonyl optionally substituted with aryl; cycloalkenylcarbonyl;
cycloalkenylsulfonyl; cycloalkylalkanoyl; eylcoalkylalkylsulfonyl; arylaroyl,
biarylsulfonyl; alkoxysulfonyl; aralkoxysulfonyl; alkylaminosulfonyl; aryloxysulfonyl;
aryl aﬁlinosulfonyl; N-arylurea-substituted alkanoyl; N-arylurca-substituted alkylsulfonyl;
cycloalkenyl-substituted carbonyl; cycloalkenyl-substituted sulfonyl; alkenoxycarbonyl
optionally substituted with aryl; alkenoxysulfonyl optionally substituted with aryl;
alkynoxycarbonyl optionally substituted with aryl; alkynoxysulfonyl optionally substituted
with aryl; alkenyl- or alkynyl-aminocarbonyl optionally substituted with aryl; alkenyl- or
alkynyl-aminosulfonyl optionally substituted with aryl; acylamino-substituted alkanoyl;
acylamino-substituted alkylsulfonyl; arninocarbonyl-substitutcd,a]kagoyl; carbamoyl-
substituted alkanoyl; carbamoyl-substituted alkylsulfonyl; heterocyclylalkanoyl;
heterocyclylaminosulfonyl; carboxyalkyl-substituted aratkoyl; carboxyalkyl-substituted
aralkylsulfonyl; oxocarbocyclyl-fused aroyl; oxocarbocyclyl-fused arylsulfonyl;
heterocyclylalkanoyl; N*, N'-alkyl, arylhydrazinocarbonyl; aryloxy-substituted alkanoyl
and heterocyclylalkylsuflonyl; alkyl, alkenyl, alkynyl, cycloalkyl, aryl-fused cycloalkyl,
cycloalkenyl, aryl, aryl-substituted alkyl (“aralkyl”), aryl-substituted alkenyl or alkynyl,
cycloalkyl-substituted alkyl, cycloalkenyl-substituted cylcoalkyl, biaryl, alkoxy, alkenoxy.
alkynoxy, ary}-substituted alkoxy (“aralkoxy"), aryl-substituted alkenoxy or alkynoxy,



al kynyl, cycl oal kyl, cycl oal kenyl, aryl, aral kyl,

heterocycle; alkyl optionally substituted wth

cycl oal kyl, cycl oal kenyl, heterocycle, alkenyl,

al kynyl , al koxyl, hydroxyl, hal ogen, aral koxy,

t hi oal koxy, carboxy, al koxycarbonyl, and car boxam dc;

R4 is selected fromthe gpsdp consisting of H OR,

SR, NR R2, alkyl, NZR , NSO2R', and CO2R ; R5 and R6
aliylaming dlksuylerainp loy alkphdoniad, aryloubstitedyaliylpmino sy lsyubstijuted
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R are i nde ntI o ted fromthe group

(ﬂgﬁlﬁ‘??os 34 ﬁamg‘fa"f—?xyciggoﬁy eny en% al kynyl , cycl oal kyl ,

%cyc Ideah'ltho;l lof claim/35,, “eblcaiMhs seleeted frooythe gounbmistmg of
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*8. The method of ¢laim 97 , wherein A is selected from the group consisting of (N-
Ar=-urea)-para-substituted phenylmethylcarbonyl, (N-Ar=-urea)-para-substituted
phenylmethyl and (N-Ar=-urea)-para-substituted phenyl.
X. The method of ¢claim 89, wherein:

B is a structure selected from the group consisting of formula I'Va, formula IVb and

formulaIYe
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al koxy, and hal ogen; When R8 is H then RO is R7, or R

and RO can be taken together to forma 4-7 neneber

ring optionally substituted with hydroxyl, -OR

-NR R2, -SR, SQ?RU, -SOR'; R' is selected fromthe

group consisting of alkyl, alkenyl, alkynyl,

cycloal kyl, cycl oal kenyl s24aryl, aral kyl, heterocycle;

al kyl optionally substituted with cycl oal kyl, ;

cl oal kenyl, heterocycle, alkcnyks al kynyl, al koxyl,

XQRBANCACEDYxy,  t hi oxl CRCHEMIMCRIRALW

bonyl, and carboxam de. . [M111la

r conprising a conmpound_

< Wherein X conprises a

gvhi ch does not i npar reant VLA-4
agtivity, and conprises an int egr'h Scaffol B deri ved
froma VLA-4 inhibitor. 102. The'llb/Illa inhibitor
of phai mMOlwherein Y conprises a pcptied of the
formula R8 0 (CRIR2)mMW AL NAS O 19 R8 -PA3(CRLIR2) m
\ OF19 PSI PB2 where Ais any IIb/fla specificity

Whg&t%er m nant such as those exenplified in table-2. | A3

AtiiSscheled Goahthe kasptcbasigingus (CRIRS).s 0| HINRESHINR', GONR,

s R e

nd@6; 1, Wis selected fromthe group consisting of
C2H, SOB8H, PO4H2, tetrazole, and H P is selected
m £ e t he group consisting of CO S02: R and R2 are

Wi WRPRAURRT th gfoRbeshstdink 06 OCLHESQIH PO Hanaragoleagd 8F. H;
al kyl; ahkgnyl; al kynyl ; cycl oal kyl; cycl oal kenyl ;

Zigfh or R ;. heterocycl e; and al kyl optionally

R'SHORE bleGhRgemichily slakadattday the gy coabiktinpydf H, atkyl, alkenyl,

S SRS BLSETNY 5L R B e RY e

with dyereuI&Sl, Biikeng B hireroayele dikentA! alicgnyd edllexy e Hydroxyia Halogen,
roup_ consi sti n% of . H argl; subst | t ut e?c_aryl;
syneligpyearbarivh 281 RYPOBITHonal | y

i ng
Ib_/IU_a pecificity

e o&wﬁsbiqalkgr‘kwfb
RUSHRM It hdigkduphebaemptIE OR SR NRIRY alkgh NEBXWNSOR ',
al koxy carbonyl, = al koxy, or halogen; Rs and R16 are

m?ﬁ:@éfwéndently H or nethyl; R11 is selected fromthe
R'GhO RP afeGiddpsidefdy sdlectdddydm tiad greumpydonsiatingyafyH, OR', balogen, alkyl,

and NR'R?; and

R is selected from the group consisting of alkyl, alkenyl, alkynyl, cycloalkyl,
cycloalkenyl, aryl, aralkyl, heterocycle; alkyl optionally substituted with cycloalkyl,
cycloalkenyl, heterocycle, alkenyl, alkynyl, alkoxyl, hydroxyl, halogen, aralkoxy,
thioalkoxy, carboxy, alkoxycarbonyl, and carboxamide.

100.  The method of claim 89, wherein:

B is a structure of formula Va or Vo



cycl oal kyl ; cycl oal kenyl ; aryl; aral kyl; heterocycle;
and al kyl optionally substituted with -243 cycl oal kyl,
cycl oal kenyl, heterocycl e, alkenyl, alkynyl, alkoxyl,
hydr oxyl, hal ogen, aral koxy, thioal koxy, carboxy,
al koxycar bonyl, or carboxam de. 103. A nethod of
meki ng a 11b/ Ma inhibitor -ggaprising the steps of: a)
providing a VLA-4 inhibitor conprising a VLA-4 -
specif%city deterninaqtaaﬁp an integriM scaffold; b)
repl acd ng sai VLA-(TFSBQE ficity deterrminant with a
specifficity | determ nant< . eby create a
hayi Ma_i nhi bi torﬁxSJO | TYN—E(CcRTRY W
od of*N€T ai m™03wherafn the integrin schffold in
stgp a) i% a peptoid. 105. A nethodiof tregding a
copdi ti ongassociated with Ilb/1lla @el 1 adhesion
conprising administering to a nmanmal Va conposition
conprising an effective anount of the inhibitor of
whérdinm 101. 106. A pharmaceutical conposition
onprising the conpound of ai .0l .
Agﬁ&ﬂﬁﬁ‘é%ﬁ?i“é%‘f FrOURy ‘E‘éﬁf‘%?feﬁ%a r e?n%r@g‘gp.‘ MThe met hod
A5 sElealaBImIheERLPcaistng6f $0A3h EOR3end(EBR WRE
condition is asthma or adult respiratory distress
“§§h§rone. 108. The nethod of claim 89 wherein said
nehl4. adhesi on associated condition is nultiple
sclerosis. 109. The nethod of claim 89 wherein siad
re& 15 adhesi on associated condition is diabetes. 110.
W hQelBkNBEmAhe srbap SBr8RtindI6r CDIH, ST H, PO/H,, aniveki ovi H;
associ ated condition is an inflammtory or autoi nmune
Pds 692250z

R! and R* are independently selected from the group consisting of H, alkyl, alkenyl,
alkynyl, cycloalkyl, cycloalkenyl, aryl, aralkyl, heterocycle; alkyl optionally substituted
with eycloalky!, cycloalkenyl, heterocycle, alkenyl, alkynyl, alkoxyl, hydroxyl, halogen,

aralkoxy, thioalkoxy, carboxy, alkoxycarbonyl, and carboxamide;

R7 is selected from the group consisting of H, aryl, substituted aryl, aralkyl, alkyl, alkenyl;
alkyl optionally substituted with heterocycle, thioalkoxy, carboxy, alkoxy carbonyl,
alkoxy, and halogen;

When R® is H, then R® is R7, or R® and R® can be taken together to form a 4-7 memeber
ring optionally substitated with hydroxyl, -OR' , -N'R'R?, -SR', SO:R',, -SOR';

R is selected from the group consisting of alkyl, alkenyl, alkynyl, ¢ycloalkyl,
cycloalkenyl, aryl, aralkyl, heterocycle; alkyl optionally substituted with cycloalkyl,
cycloalkenyl, heterocycle, alkenyl, alkynyl, alkoxyl, hydroxyl, halogen, aralkoxy,
thioalkoxy, carboxy, alkoxycarbonyl, and carboxamide. '

101. A ITb/I1]a inhibitor comprising a compound having Formula (ID

XY
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wherein X comprises a LIb/IIIa specificity determinant which does not impart significant
VLA-4 activity, and comprises an integrin scaffold derived from a VLA inhibitor.
102. The 1b/111a inhibitor of claim 101wherein Y compriscs a peptoid of the formula

8
(CRTR?), W i
I A
r\f T—PA:’(CFl‘Rz)mV\
o Re
PB1 PB2

where A is any ITb/Ila specificity determinant such as those exemplified in table-2.

A3 is selected from the group consisting of NR', O, S, and(CR'R?),,
AT s selected from the group consisting of SO;R!!, COR’, and (CR'R?).R”
n = 0-5;
m=1-4;
r=0,1;
W is selected from the group consisting of CO;H, SO;H, POH,, tetrazole, and H;
P is selected from the group consisting of CO, SO,:
R' and R are independently selected from the group consisting of H; alkyl; alkenyl;
alkynyl; cycloalkyl; cycloalkenyl; aryl; aralkyl; heterocycle; and alkyl opu'onally
substituted with cycloalkyl, cycloatkenyl, heterocycle, alkenyl, alkynyl, alkoxyl, hydroxyl.
halogen, aralkoxy, thioalkoxy, earboxy, or alkoxycarbonyl, carboxamide;
R’ is selected from the group consisting of H; aryl; substituted aryl; aralkyl; alkyl; alkenyl;
and alkyl optionally substituted with heterocycle, thioalkoxy, carboxy, alkoxy carbonyl,
alkoxy, or halogen;
R¥ and R'® are independently H or methyl;

R' is selected from the group consisting of alkyl; alkenyl; alkynyl;
cycloalkyl; cycloalkenyl; aryl; aralkyl; heterocycle; and alkyl optionally substituted with
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cycloalkyl, cycloalkenyl, heterocycle, alkenyl, alkynyl, alkoxyl, hydroxy], halogen,
aralkoxy, thioalkoxy, carboxy, alkoxycarbonyl, or carboxamide.

103. A method of making a ITb/II1a inhibitor comprising the steps of:

2) providing a VLA inhibitor comprising & VLA-4 specificity determinant and an
integrin scaffold;

b) replacing said VLA specificity determinant with a IIb/IlTa specificity
determinant to thereby create a compound having IIb/ITa inhibitory activity.

104. The method of ¢laim 103wherein the integrin scaffold in step a) is a peptoid.

105. A method of treating a condition associated with IIb/IITa cell adhesion comprising
administering to a mammal a composition comprising an effective amount of the inhibitor
of claim 101,

106. A pharmaceutical composition comprising the compound of claim10land &
pharmaceutically acceptable carrier.

107.  The method of claim89 wherein said cell adhesion associated condition is asthma
or adult respiratory distress syndrome.

108. The method of claim 89 wherein said cell adhesion associated condition is multiple
sclerosis.

109. The method of claim 89 wherein siad cell adhesion associated condition is diabetes.
110.  The method of claim 89 wherein said cell adhesion associated condition is an

inflammatory or autoimmune disease.



