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ADHESHEN—-NH-HBHTORS X E ATITONS™ TN S TS a
continuation-in-part of Unlted States pat ent application Serial No.
08F376,372, filed 5 January 23, 1995, now pending. TECHNI CAL FI ELD OF THE
INVENTION"Ihngﬁesent invention relates to novel conpoun®€TMN%E0IM9e usef ul
for inhibition and prevention of cell-adhesion and cell adhesion-nedi ated
patholo- 10 gies. This invention also relates to pharnaceutical
formul ati ons conprising these conpounds and met hods of using them for

i nhibition and prevention of cell adhesion and cell adhesion-nedi ated

pat hol ogi es. The conpounds and pharmaceutical conpositions of this 15

i nvention can be used as therapeutic or prophylactic agents. They are
particularly well-suited for treatnent of many inflammatory and autoi nmune
di seases. BACKGROUND OF THE | NVENTI ON Cel | adhesion is a process by which
cells 20 associate with each other, mgrate towards a specific target or

| ocalize within the extra-cellular matrix. As such, cell adhesion
constitutes one of the funda- nental nechani sns underlyi ng nunerous

bi ol ogi cal phenonena. For exanple, cell  adhesion is responsible WO

96/ 22966 ' PCT/ US96/ 01349 -2- for
t he adhesi on of henpatopoietic cells to endothelial cells and the
subsequent mgration of those henDp0|et|c cells out of blood vessels and to
the site of injury. As such, ce# Ao grHpke i n pat hol ogi es such
5 as inflammation and i mune reactions in nannals Investlgatlons into the
nol ecul ar basis for cell adhe5|on have revealed that varlous cell-surface
macr onol ecul es - - : REFERENCE BERD: ADE

This is a continuation-in-part of United
States patent application Serial No. 08/376,372, filed
5 January 23, 1995, now pending.

IECHNICAL FIELD OF THE INVENTION
The present invention relates to novel
compounds that are useful for inhibition and prevention
- of cell adhesion and cell adhesion-mediated patholo-
10 gies. This invention also relates to pharmaceutical
formulations comprising these compounds and methods of
using them for inhibition and prevention of cell
adhesion and cell adhesion-mediated pathologies. The
compounds ‘and pharmaceutical compositions of this
15 invention can be used as therapeutic or prophylactic
agents. They are particularly well-suited for
treatment of many inflammatory and autocimmune diseases.

BACKGROUND OF THE INVENTION

Cell adhesion is a process by which cells
20 associate with each other, migrate towards a specific
target or localize within the extra-cellular matrix.
As such, cell adhesion constitutes one of the funda-
mental mechanisms underlying numerous biological
phenomena. For example, cell adhesion is responsible



nol ecul es or receptors -- nediate cell-cell and cell- 10 matrix
interactions. For exanple, proteins of the superfamly called "integrins”
are the key mediators in adhesjve interacti onsTbetween hemat opoietic cells
and their nicroenvironnment (KE Hem er,* "VLA Proteins in the Integrin

Fam |ly: Structures, Functions, and Their 15 Role on Leukocytes. ", Ann.

Rev. | munol WOW 365 (1990)) | ntegrins are non-coval ent P¢IUSOGONSAR |
conpl exes consisting of two subunits called [err] and [err]. There are at
‘least 12 different [err] subdnits ([err]-[err], [err]-L, [err]-M [err]-X
[err]-11IB, [err]-V and [err]-E) and at | east 9_obf.:ferent 20 [err] |
([err]1-[err]9) subunits. Based on the type of its [err] and [err] subunlt
conponents, each integrin nolecule is categorized into a subfanily.
[err]4[err]1l integrinfonltiee I«a‘dtmsia'm \(ﬂf)hdm:taa:c@megr,dm £4e(l¥l Rodéndothelial

CD49d/ CD29, is a leu le at.£p [

w de variety of bot hkggﬁg aqﬁ and ngﬁ t r| x é:sl}ogetolfn?g;r"g%t ?gﬁga?wﬁfc
Henl er, Ann, Rev, |nmERbie our 9f MeRPRls pndsEo, Ehe,8ifer efcpndnryor
t he cytoki ne-i nduci blxs eiumih&ielall amidsmﬂ fpa.cagrqomotwla inapathelogtes s80ch

S otel n f1bronect S (? %ﬁ*?é’(%“" ort'ira Vighitd HBaGEICAE 1ok}l
?1991) Wayner et al., J. Cell ‘tﬁs‘:imm’ﬁ 1PGP3°PPQB‘Y’}eCKF§ﬁePaE%5af-°r
J. Biol, Chem, 264, @114%4&&9:&9)1;“@3!3&%1% ehazl vavioasceel2dgupfade?8

(1988)). Anti - VLA4 ]Igggﬁ o

PCT/ US96/ 01349 - 3- rmn%‘% OnAl. ant 1 bodi é:s?l(]‘gm&ﬁ've‘ ﬁnvgmbggncg}lil adxt-neslon
i nhi bit VLA4- dependerﬂ“’%&ﬁ@sﬁ%@’i RaqeRRIEh s -haediate, redd -arli andj gell-
(Ferguson et al. fmomaﬁ‘iai:k irdearhctitins .88 Faor. eXamplel 9ptpreknsgusothet

al., J. Imunol . ]£§%?|()uﬁﬁ;;cé§¥¥§a)"1n%%§yfﬂ§3 %Ee'@h&'%8y668§£éggpésin

suggest that this inh depen
adhesive :Lnteract:ions between hematopoietic cells and

their microenvironment (M.E. Hemler, "VLA Proteins in
the Integrin Family: Structures, Functions, and Their
15 Role on lLeukocytes.", : 8, p. 365
(1990)). 1Integrins are non-covalent heterodimeric
complexés consisting of two subunits called « and B.
There are at least 12 different o subunits (al-a6, aQL,
a~-M, o-X, a-IIB, a-V and a-E) and at least 9 different
- 20 B {R1-89) subunits. Based on the type of its o and 8
subunit components,'each integrin molecule is
categorized into a subfamily.
a4Bl integrin, also known as very late
- antigen-4 ("VLA-4"), CD49d/CD29, is a leukocyte cell
25 surface receptor that participates in a wide variety of
both cell-cell and cell-matrix adhesive interactions
(M.E. Hemler, Apn. Rev. Immunol., 8, p. 365 (1990)).
It serves as a receptor for the cytokine-inducible
endothelial cell surface protein, wvascular cell
30 adhesion molecule-1 ("VCAM-1"), as well as to the
extracellular matrix protein fibronectin ("FN") (Ruegg
et al., J. Cell Biol., 177, p. 179 (1991); Wayner
et al., J. Cell Biol., 105, p. 1873 (1987); Kramer
et al., J. Biol, Chem., 264, p. 4684 (1989); Gehlsen
35 et al. Sgcience, 24, p. 1228 (1988)). Anti-VLA4




adhesi-on may prevent or inhibit several inflammatory and autoi mmune

pat helegi-es—{(R—t—tobb—et—al " Fhe—Partophyst ol ogic Rote o1 a-4 ThTEeQrins
In-Vivo", J. 10 din. Invest., 94, pp. 1722-28 (1994)). In order to

|dent|fy the m ni num active am no aci d sequence necessary to bind VLA-4,
Konori ya di2eé6 The M nimal Essential Sequence for a Maperusssioissdype-
Specific esion Site (CS1) Wthin the Alternatively 15 Spliced Type I11
Connecti ng Segnent Domain of Fibronectin |Is Leucine-Aspartic Acid-Valine",
J. Biol. Chem, 266 (23), pp. 15075-79 (1991))_synthesized a variety of
over| appi ng peptides based on the am no aci d” sequence of the CS-1 region
(the VLA-4 binding domain) 20 of a particular species of fibronectin.

They ‘identified aaoﬁogpbﬂalasﬁmrgﬁ;iq-m%ushbenm bedh efitr it Ser - Thr

SEQ ID NO 1 | t ti.d
G o | o-Leu. ASh- VARBEBE®) VEMISeRsadsnr Adhealhe\dHeBrescinms SooH dovg, 3).

- that 25 possessegitpbi dndoiy wivo viRergugannet &b. dmimﬁr.halm:add.hem on.

These results sug tedgghe,tr t eu gl m uence
for cell-adhesi ong‘g‘i‘f‘f v?% eP] téd)w?s? (i?ligellr7 S oﬁgat%( e?éﬁﬁﬂs% only
to | ynphocyt es 5t haBOexBr ek372n(383Ned REBHLES 26 m/mm tmzli-l"\eﬁ&?ng into
question the util shggest sthat acipiptintdbiniohvof VEAAL-déperdientt celll,

"Activation- Depe e I V
Sequence in the gg IL%%?Z;?QQ %#%é%{lo?mgge*: &é@e ﬁx&?@{%o%

489- 497 (1992)). Pm/e%wlmeamﬁté@ ogdege R pe’pt.’d%lzbc% ni ng€he LDV
seguence were Vﬁtﬁﬁbﬁﬂﬁﬁéloglc Role of a-4 Integrins In Vivo", JI.

ot Al T 1S W 3%3 172398 SN Y (0l died L mmune
Responses In Vivo, " Proc. N&t‘? 198Pt’-fEAth‘88“1W““B@F§1’YG gmdne) ;
and S.'M Wahl et atid sequence necessary to bind VLA-4, Komoriya et al.
("The Minimal Essential Sequence for a Major Cell Type-
Specific Adhesion Site (CS1) Within the Alternatively
15 Spliced Type III Connecting Segment Domain of
Fibronectin Is Leucine-Aspartic Acid-valine", J. Biol.
Chem., 266 (23), pp. 15075-79 {(1991)) synthesized a
variety of overlapping peptides based on the amino acid
sequence of the CS-1 region (the VLA-4 binding domain)
20 of a particular species of fibronectin. They
identified an 8-amino acid peptide, Glu-Ile-Leu-Asp-
Val-Pro-Ser-Thr [SEQ ID NO: 1], as well as two smaller
overlapping pentapeptides, Glu-Ile-Leu-Asp-Val [SEQ ID
NO: 2] and Leu-Asp-Val-Pro-Ser [SEQ ID NO: 3], that
25 poésessed inhibitory activity against FN-dependent cell
adhesion. These results suggested the tripeptide Leu-
Asp-Val as a minimum sequence for cell-adhesion
activity. It was later shown that Leu-Asp-Val binds
only to lymphocytes that express an actived form of
30 VLA-4, thus bringing into question the utility of such
a peptide in wvivo (E.A. Wayner et al., "Activation-
Dependent Recognition by Hematopoietic Cells of the LDV
- Sequence in the V Region of Fibronectin®, J. Cell.
Biol., 116(2), pp. 489-497 (1992)). However, certain
35 larger peptides containing the LDV sequence were




*

5 "Synthetic Fibronectin Peptides Suppress Arthritis in Rats by S
| nterrupting Leukocyte_Adhesion and Recruitnent,” J.- din, _Lnvest., 94, pp.
655-62 (1994)]. A cyclic pentapeptide, Arg-Cys-Asp-TPro-Cys 10 (wherein °
TPro denotes 4-thioproline), which can inhibit both VLA-4 and VLA-5 R
adhesion to EN has.al so been described (D. M Nowin et al _ . »A .Novel Cyclic
Pent apept | F¥OPAI4F ts [err]4[err]1 and [err]5[err]1 Integr?ﬁ?ﬁggﬁﬂsgd Cel
Adhesion", J. Biol. Chem, 268(27), pp. 20352-59 15 (1993); and PCT
publ i cation PCT/US91/04862). This peptide was based on the tripeptide
sequence Arg-dy- Asp from FN whi ch had beem «nmown as a conmon notif in the
recognition site for several extracellular-matrix proteins. 20

Despite these advances, there remains a need for small, specific inhibitors

of VLA-4-dependent SUBPPIHERELY oBhowRi:a Be actdie Al Biker {Twol Fergusen -
peptidic or non-pepti dlc, SoTwbalntémyimBinding Pebyiddsi Absogatel T-2elfl -

conpounds woul d pr gy e ¢ _ nﬁngﬁ%§¥§ﬁ5§§ﬁagﬁﬁﬁn
suppr essi on of var9§E§§t§§h%#@&%géaﬁﬁg%gF%ﬁIﬁg&ggﬁr a 1 -

bi ndi ng. SUMVARY oﬂ-ﬁx:n-ESAN\/Eerm B 35176 951y e ARAOR - Mo Wakl tafi al.,
probl em by 30 psovirgynghepie! FilrensstiniFeptidesuSdppréss Areiatidiealiny

i bi tion. preventish ShaTateriniry beuliRyRs"ABRANIGS BIF V20 Coion and
pat hol ogi es assocf&FEH“%FFﬁnF*éhﬂéuﬂiiﬂﬂyﬁnlﬁﬁﬁhia§4859th$§§nﬁ%i(i?ﬁéﬁd-
i mrune reactions. The conpoumdsyclic peiRapep2ldel Abg-Cye<AspIpid-@ystay be
used alone or in conbination with other therapeutic. or. ~e-tagent s
to inhibit, pradPeniwbereippFRre danqtesideshioprohine) hvebi¢chrean smhibit
' both VLA-4 and VLA-5 adhesion to FN has also been
described (D. M. Nowlin et al. "A Novel Cyclic
Pentapeptide Inhibits oc4B81 and'¢531 Integrin-mediated
Cell Adhesion", I. Biol. Chem., 268(27), pp. 20352-59
.15 (1993); and PCT publication PCT/US91/04862). This
peptide was based on the tripeptide sequence Arg-Gly-
Asp from FN which had been knoﬁg as a coﬁmongmbtif in
the recognition site for several extracellular-matrix
proteins. | | ) _

20 Deépite these advances, there remains a need
for small, specific inhibitors of VLA-4-dependent cell
adhegion. 1Ideally, such inhibitors would be semi-
peptidic or non-peptidic so that they m3y be_orally
administered. Such compounds would provide useful

25 égents for'treatmént, préventipn or suppression of
various pathologies mediated by cell adhesion and VLA-4
binding. " '

SUMMARY OF THE INVENTION
_ The present invention golvés this problem by

30 providing novel non-peptidic compounds that
specifically inhibit the binding of ligands to VLA-4.
These compéunds are useful for inhibition, pfevention
and suppression of VLA-4-mediated cell adhesion and

pathologies associated with thatfadhesion,'such as
35 inflammation and immune reactions. The compounds of



provi des pharnaceutlcal fornulatlons contalnlng these 5 VLA-4 nedlated cel
adhes+es- ts—o ) ; T

the invention for |nh|b|t|on Gf ceII adheS|on Accordlng to one enbodlnent
of -this invention, these novel: conpounds, conpositions and 10 net hods are
adVantageQMﬁkMaﬂﬁed to treat inflammatory and imune di seperessshimg pr esent
I nvention al so provides nethods for preparing the conpounds of this

i nvention and internedi ates useful in those nethods. DETAI LED DESCRI PTI ON
OF THE I NVENTION 15 Definitions As used hergin, the term™"alkyl", alone or
I n conbination, refers to a straight-chain o Branched chai n al kyl radi-cal
containing from1l to 10, preferably froml to 6 and nore preferably from1

to 4, carbon 20 atgQms ﬁ@%kgﬁ ngg%éé’)&Iig 'dP'i&id%on@!};%@{&rr\Pith

limted to, rrethyl eth n-
sec-butyl, tert- ‘b@ther %@\?F?Pe“?: rﬁ?‘g tiqagen 3n8°t ﬁ%h}gk%' The

term "al kenyl ", algmuem: X enpbreaﬁ | eell Zidhesfiomrs t Thisstineentiemn heigo or
branched-chain al r%dPﬁﬁ@&g&&gi&ﬁf%quﬁma%fo%slﬁani??%%gbiﬂeié om 2

to 6 and nore pre eralg'l car suc

radi cal s i ncl ud®, "B-@t"‘*aF'SdPrBFefll ﬁﬂ%oaqléﬁs’é{méﬁ‘ﬁibll'i"r&nané BehRI 10
i sopropenyl, E- anmikg SﬁebubﬁpyhndE-amleoi\pmlw.bawa Ehea:mlve'hmﬁ enyl,

decenyl and the | |fl§> ;E?_g%g%gg gtké(&yi Iakynysfl%% or in conbination, refers

to a straight-chain or alna radi cal contalnlngfromZto

10, preferably-from2 to 6 AccoEiipg toyqpe embodiment of t
PCT/ US96/ 01349 - 6-inwesitione pheﬁermwga foompolnids , 4 compobibniommnand Exanpl es

of such radi callos in{éghgqg’ apgt aa{rgn%eédﬂ'); ‘?ﬂled to treat inflammatory
and immune diseases. The present invention also
provides methods for preparing the compounds of this
invention and intermediates useful in those methods.

15 Definitions

As used herein, the term "alkyl", alone or in
combination, refers to a straight-chain or branched-
chain alkyl radical containing from 1 to 10, preferably
from 1 to 6 and more preferably from 1 to 4, carbon

20 atoms.  Examp1es of such radicals include, but are not
limited to, methyl, ethyl, n-propyl, isopropyl, n-
butyl, iscbutyl, sec-butyl, tert¥buty1, pentyl, iso-
amyl hexyl, decyl and the like. .

The term "alkenyl", alone or in combination,

25 refers to a straight-chain or branched-chain alkenyl
radical containing from 2 to 10, preferably from 2 to 6
and more preferably from 2 to 4, carbon atoms.
Examples of such radicals include, but are not limited
to, ethenyl, E- and Z-propenyl, isopropenyl, E- and 2-

30 butenyl, E- and Z-isobutenyl, E- and Z-pentenyl,
decenyl and the like.

The term "alkynyl", alone or in combination,
refers to a straight-chain or branched-chain alkynyl
radical containing from 2 to 10, preferably from 2 to 6



to, ethynyl (acetylenyl), propynyl, propargyl, butynyl, hexynyl, decynyl -

and the like. 5 _____;Ihe_tern1"cycloaIkyLlr_alone or in conbination,
refers to a cyclic alkyl radical containing from3 to 8, preferably from3 -
to 6, carbon atonms. Exanples of such cycloal kyl radicals include, but are :

not I|n1te$% Iopropyl cyclobutyl, 10 cycl opentyl, g@ﬂﬁ&ﬁﬁngand
the like. erm cycloalkenyl , alone or in conbination, rerers to a

cyclic carbocycle containing from4 to 8, preferably 5 or 6, carbon atons
and one or nore doubl e bonds. Exanples of such cycloalkenyl 15 radicals
I nclude, but are not limted to, cyclopentenyﬁ ~cycl ohexenyl ,

cycl opent adi enyl and the like. The term"aryl" refers to a carbocyclic

aromatic group sel p S p napht hyl ,

i ndenyl , indanyl, azu gnrgﬁe‘)@féggfgﬁ?# ff&g is%‘%]r]%cgna%%n ?ggx'ﬁet erocyclic

aromatic group sel &oEEP Rt guc rﬁﬂélei%él%HQ¥E?Qﬁ r @ice -aptehjhited

gyrldyl,lpyr{olyl tmxazmhyhyl uhcazplgﬁyl)rnpkﬁpaﬁyl Fb?ae?yl, butynyl,
pyrazol i ny pyr S ot hi azo

3- oxadi azol yl , fﬁ?ﬁﬂ%? h;iﬁﬁy% géngﬁla |é§olyl pyrlda2|nyl

pyri nidinyl, yF%Z|nyI 1, 3, Bher teFRpYFyckoallyl™,  ialonengr, inndol i zi nyl

i ndol yl, i soi ndol yIc,onwnaltlidﬁl yi:'efefdoll:cb rli”cydl%z Bt}yflui'aa.’léalz 3- 30

Senseheaen o1 oy ot S1ATef) ERAPI AN , YrdehARY EreReR LT £ Pl
ci nnol i nyl, pht hat #°R$|-, &%A HB}GP|QQIBUQHHQX9&§§1 rﬁdgcah@ﬂ*“¢@"dﬂﬂ nyl,
pteridinyl, carbazugl arecnbdi Dihited :@he:mdwopymheap&mmwyl and
ggﬁ?gégé}g{g4910 m@y%ﬁ 5@3@91, cyclohexyl and the like.

- The texm “cycloal:enyl', alone or in
combination, refers to a cycliezcarbocycle"containing
from 4 to 8, preferably 5 or 6, carbon atoms and one or
more double bonds. Examples of such cycloalkenyl

-~ 15 radicals include, but are not limited to,
cyclopentenyl, cyclohexenyl, cyclopentadienyl and the
like.

The term "aryl“ refers to a carbocyclic
aromatlc group selected from the group consisting of

20 phenyl, naphthyl, indenyl, 1ndanyl azulenyl,
fluorenyl and anthracenyl or a heterocyclic aromatic
group selected from the group con81st1ng of furyl,
'thlenyl pyrzdyl, pyrrolyl, oxazolyly, thiazolyl,
imidazolyl, pyrazolyl, 2-pyrazolinyl, pyrazolidinyl,

.25 isoxazolyl, isothiazolyl, 1,2, 3—oxadiazoly1 1,2,3-
triazolyl, 1 3,4- thladlazolyl pyzldaz;nyl
pyrimidinyl pyrazinyl, 1,3,5-triazinyl, 1,3,5--
trithianyl, indolizinyl, indolyl, isoindolyl, 3H-
indolyl, xndollnyl benzo[b]furanyl, 2,3-

30 d1hydrobenzofurany1 benzo[b]thlophenyl 1H-indazolyl,
ben21m1dazoly1 benzthiazolyl, purinyl,
4H-quinolizinyl, quinolinyl, 1soqu1nolzny1, cinnolinyl,
phthalazinyl, quinazolinyl, quznoxalxnyl 1,8-
naphthyrld1ny1 pterldlnyl carbazolyl acridinyl,

35 phenazinyl, phenothiazinyl, and_phenoxazznyl



"Atyl" groups, as defined in this application may | ndependent|ly contain one
to fow substitudents - ‘ C;
consi sting of hydrogen, halogem, hydroxylf ani no, “5° nitro, trifluoronethyl,
tri-fl uor onet hoxy, al kyl, al keayl, al kynyl, cyano, ¢arboxy, carboal koxy,
Ar'- subsigd al kyl, Ar'-substituted al kenyl or al kynypcTnses1349

1, 2-di oxynet hyl ene, 1, 2-di oxyet hyl ene,. al koxy, al kenoxy or al kynoxy,

Ar' -substituted al koxy, Ar'-substituted 10 al kenoxy or al kynoxy,

al kyl am no, al kenyl am no or al kynyl am no, 5r5-§ubstituted al kyl am no, Ar'-
substituted al kenyl am no or al kynyl am no, Ar“- substituted carbonyl oxy,

al kyl car bonyl oxy, aliphatic or aronatlc acyl Ar' -substituted acyl,

Ar'-substituted 15 alkylcarh?g%hexgro £ief § ﬁakhﬁayoﬁe}{ﬁhtfﬁn

substituted am no, - subst ed™ox -su stituted car
al kyl car bony! ani ndayadindepeadenki¥ c Rﬁ*%d?%% JFPﬁbS“bStltuents
al koxy- car bonyl anwhichAare inhapehdendlnlkﬁgmﬂ)tﬁm ghengroup

Ar' - oxycar bonyl ami
bi s-(Ar' -sulfoggl)éggr%?% R%l sugg?}€€ted -sul Ony 1. am;no,

nor phol i nocar bohy [TH%R, tFﬁﬁéHBFBHSFFH%caF OHAMSS! °NYaI§}*Ybuan|d|no
N-Ar' guani di no, Nlkenid,, alkyhylguepans naarhoiy,AcarBoalkogy) An0-

NV dial kol 25 guaglelc i ks Sk mpledn stk ol Bomn,
| acylcarbonylan1rm)14%‘d¥9EB§FFPM§EEear¥42 Q&Qﬁﬂﬂﬁhﬂlﬁﬁfk §EB§¥Y¢ Qﬁ*ﬁﬂatlc
or aliphatic acyl_ ,oxAl’aH@nb&yl t A edstiostel tamyed )dlko&ly ubskubsﬁﬂfht’ﬁh

cycl oal kyl or |y, raxyl ) urea;
Ar' -substitute cyc %%) giﬁgﬂﬁ%’g Aﬂ%‘.@iﬁn -su stl l?mictiycgl‘%r(yl

Ar' -substituted am-Ky Bﬂﬂypanﬁﬁo’5¢bs PEky3BRineyt A’ 2l kyi ;
Ar'-anino-substitldubitatutedAalkeuysaminotaﬁfuikahkihm166 Attsubstit ut ed

am nocycl oal kyl a@%55£§E3§E5e8¥£bonyloxy; alkylcarbonyloxy, aliphatic or
aromatic acyl, Ar'-substituted acyl, Ar'-substituted

15 alkylcarbonyloxy, Ar'-substituted carbonylamino, Ar:‘-
substituted amino, Ar'-substituted oxy, Ar'-substituted
carbonyl, alkylcarbonylamino, Ar'-substituted
alkylcarbonylamino, alkoxy-carbonylamino, Ar'-
substituted alkoxycarbonyl-amino, Ar'-oxycarbonylamino,

20 alkylsulfonylamino, mono- or bis- (Ar'-sulfonyl}amino,
Ar'-substituted alkyl-sulfonylamino,
morpholinocarbonylamino, thiomorpholinocarbonylamino,
N-alkyl guanidino, N-Ar' guanidino, N-N-{Ar',alkyl)
guanidino, N,N-(Ar',Ar')guanidino, N,N-dialkyl

25 guanidino, N,N,N-trialkyl guanidino, N-alkyl urea,
N,N-dialkyl urea, N-Ar' urea, N,N-(Ar',alkyl) urea and
N,N-{Ar'), urea; acylcarbonylamino; Ar'-substituted
aryl; aromatic acyl-substituted aromatic or aliphatic
acyl; Ar'-substituted heterocyclyl; Ar'-substituted.

30 cycloalkyl or cycloalkenyl; heterocyclylalkoxy; N,N-
(Ar', hydroxyl)urea;Ar'-substituted cycloalkyl and
cycloalkenyl; Ar'-substituted biaryl; Ar'-substituted
aminocarbonylamino; Ar'-mercapto-substituted alkyl;

. Ar'-amino-substituted aryl; Ar'-oxysubstituted alkyl;

35 Ar'-substituted aminocycloalkyl and cycloalkenyl;




WD 96/ 22966 PCT/ US96/ 01349 c e
ar al kyl am nosul fonyl ; aral koxyal kyl; N Ar'-substituted thiourea; - :
N-ar al koxyurea; N-hydroxylurea; N al kenylurea; N, N (al kyl, hydroxyl )urea ’
heterocyclyl; thioaryloxy-substituted aryl; N -N 5 (aryl aI kyl ) hydr azi no; *
Ar' -substituted sul fonyl heterocyclyl; aral kyI substituted yl;

cycl oal kyl V9622966 oakeny - subst it uted heterocycl yl : cycl opﬁ; W?gd aryl ;
aryl oxy-substituted al kyl; heterocycl yl am no; Ar' “subst it ut ed

aryl am nosul fonyl; 10 thi oaryl substituted thioxy; and Ar'-substituted

al kenoyl ; aliphatic or aromatic acyl am nocarb%nyl al i phatic or aromatic
acyl - subst Ituted al kenyl Ar substituted am nocar bonyl oxy

Ar' ' -di substituted aI| tic,or, mat i ¢.acyl -substituted ac
benzof used- het'er ocﬂqas}l Bﬂ? yly oz %ﬂff?iy g'd gFazF tu:uté/d
Ar' -substi tut ed amums:uirhanyﬂ'-amlkosmat mﬂw@mnmm NAr' - substitut ed

heterocyclyl ; %’nc uli-%bl-tﬁt Rd (& ﬁmﬂxarcﬁ{y 1) e¥eal | het&focyclyl ;
cycl oaI kenonyl am ng het e & P?' 81 hydroxyl u?%%c Y
N, N - , hydr oxyl urkdyo %‘hﬁﬁﬁl -substituted

ami nocar bonyl het.‘ero(ca,wllyla;lk&ﬂ-')hm:imbutw -smttidm&eﬂonyl Ar
-substituted car bon gy heéeroc ypfrlsf& 1a-'§u%%E.Eﬁ€8H|ﬁ€E@Pocyclyl-

Ar' -substituted 25 nerca s‘ogl gx r -am ols[sug{t%st | t'ﬁﬁgxyetergcyclyl.

ar al kyl ami noal koxy:S¥&:
het erocycl yl car bon;dyclﬂalkyabiusedtWEuldmmw-wmtAtutamallklc.‘ar bocycl yl;

aral kyl sul fonyl ; an a&g&u YUhREns) kﬂ")’isuﬂ&tﬁmﬁﬁch kit
ocar

het erocycl yl al yI am %‘hfsﬁﬁ %‘iﬁiéﬁl# ed Pé‘}s%'{l k%l

Ar' -substi tut e 0cyc‘,:l
cycl oal kyl car bonyl al—kptmy&ych&éphgtmm:stanqna@dmmbammocmbmwlut ed

aryl am no; ary|OXYQﬂhﬁﬁﬁiiél5¥|argﬁatQPQﬁﬂh@%ﬂ@h&ﬁhﬁ!&daﬁiﬂE£§1Bﬁhﬁr
aryloxydlnEthy|S||0§£st1tuted aminocarbonyloxy; Ar',Ar'-dzaubstituted
' aryl; aliphatic or aromatic acyl -substituted acyl;
w# 185 benzofused-heterocyc1y1carbonyléminc;-Ar'-substituted
: hydrazino} Ar'-substituted aminbsulfonyl:'hr'-
substituted alkylimino; Ar'—subﬁtituted'heterocyclyl;
Ar',Ar'-disubstituted acylamino; Ar®'-substituted
cycloalkenonylamino; heterécyclylalkoxy; N,N-

20 Ar', hydroxylurea; N,N'-Ar' hydroxylurea;
heterocyclylcarbonylamino; Ar'-substituted
aminocarbonylheterocyclyl;.Ar'-éubstituted--
aminocarbonyl; Ar'-substituted carbonylamino; Ar'-
substituted aminosulfonylamino; Ar'-substituted

25 mercaptoalkyl; Ar'-amino substituted biaryl;
aralkylaminoalkoxy; alkyl- and afyloxy-substituted
alkoxy; heterocyclylcarbonyl; A;‘-sdbstituted
sulfonylalkyl; Ar'-amino carbocyclyl; aralkylsulfonyl;
aryl-substituted alkenyl; heterocyclylalkylamino;

30 heterocyclylalkylaminocarbonyl; Ar'-substituted
sulfonylaminoalkyl; Ar’'-substituted cycloalkyl;
thioaryloxyalkyl; thiocaryloxymercapto; -
cycloalkylcarbonylalkyl; cycloalkyl-substituted amino;

. Ar'-substituted arylamino; aryloxycarbonylalkyl;
35 phosphorodiamidyl acid or ester; aryloxydimethylsiloxy;
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1, 3«+ndand+eﬂy+ea+benylalkyl——%—s—rndanuuuuyubaruunyu, oxanr ayt,
heterocycl yl al kyl i denyl ; forggii di nyl; benzali zi ny%- benzal hydr azi no;

aryl sul fonyl urea; ben2|lylan$no 4- (N— 2- carboxyalkyl 1- (1, 3-benzodi oxol - 5
5-yl)-am geydhhasgéci nyl al kyl ami dyl arylurea); Ar'- carbanoypPowysssedsaal Kyl -
and aryl oxy-substituted urea; wherein-"Ar'" is a carbocyclic or

het erocyclic aryl group as defined above having one to three substituents
selected fromthe group consisting of hydroggn_ 10 hal ogen, hydroxyl,
amino, nitro, trifluoronethyl, trifluoronethdxy, alkyl, alkenyl, alkynyl,

1, 2-di oxynet hyl ene, 1, 2- dioxyethylene al koxy, al kenoxy, al kynoxy,

al kyl ami no, al keny{ ﬂﬁﬁ}{ @Hr%%wamytylfasbﬁmaﬁ%nﬂbwhahﬂ or

aromatic 15 acyl %?L car Ian1n nyl amn

al kyl sul f onyl ani nP%a® q’tﬁ S OYE: XF‘?@'F‘%L& ‘b]?'l‘ueé q'd&Pk'&Xy", al one

oranlconblnathoP Eég;zingnykm1hﬂﬂ&pﬂhnyCZLnQﬂlQxﬂisuiiﬁ?ﬂlurpge te;g1 I
alkyl ™ 1S as detl o R 9l carbbRpatky)l1-A1kl-vehBeaisadical s
i ncl ude, but are not éﬁf nmet,ho 0xY, 0- pr opoxy,
n-but oxy, i so- But ) s%'ti%'%ﬂf“cli fl%ﬁy%#%ﬁoagﬁéufaﬁ A‘f?le term
alkenoxy al one carhamqumbqnamﬂoalkyéFeasdtaryﬂaxuhanhsu@tutednurea,

al kenyl - O, wherei éﬂ&x?&mtoe-rm a' Esmsb eflasoﬂeﬁéﬂ&% ¥e Repyided

that the radlcal i's not an engl et es of Sui abl e kenox
radi cal s incl ude, FXRURAS ARTiN FEHVFO gﬁ? 1ﬁf sobsEibidnes
Z- 3- et hyl - 2- propesmleca&lﬁﬂm tihlec gréhp cenm.smng/rqﬂ dyg@rogehene or in 30
conbi nat i on, %déh drdxydl, bRiAy! anﬂwnw_ﬁ(}ludmﬁgghplt he term
I n above ro

ks 22 S?tmm@ o gTkghy kel P Gt 0% 0 YT e
to, propargyl oxy, PB; zudﬁauymeqmyandenha R+&itoxyethylene, alkoxy,
alkenoxy, alkynoxy, alkylamino, alkenylamino or
alkynylamino, alkylcarbonyloxy, aliphatic or aromatic
. 15 acyl, alkylcarbonylamino, alkoxycarbonylamino,
alkylsulfonylamino, N-alkyl or N,N-dialkyl urea.

The term "alkoxy”, alone or in combination,
refers to an alkyl ether radical, wherein the term
valkyl” is as defined above. Examples of suitable

20 alkyl ether radicals include, but are not limited to,
methoxy, ethoxy, n-propoxy, iso-propoxy, n-butoxy, iso-
butoxy, sec-butoxy, tert-butoxy and the like.

The term "alkenoxy", alone or in combination,
refers to a radical of formula alkenyl-O-, wherein the

25 term "alkenyl®" is as defined above provided that the
radical is not an enol ether. Examples of suitable
alkenoxy radicals include, but are not limited to,
allyloxy, E- and Z-3-methyl-2-propenoxy and the like.

The term "alkynyloxy",: alone or in

30 combination, refers to a radical of formula alkynyl-O-,
wherein the term "alkynyl" is as defined above provided
that the radical is not an ynol ether. Examples of

. spuitable alkynoxy radicals include, but are not limited

to, propargyloxy, 2-butynyloxy and the like.




WD 96/ 33966 PCT/ US96/ 01349 - 10 - The-
term"thiaalkoxy" refers to a thioether radical-of fornmula alkyl-S-
wherein al kyl is as defined above. The term "al kyl am no", alone or in 5

=

conbi nation, refers to a nono- or di-alkyl-substituted amino radical (i.e.,:

a radical of fornula-alkyl-NH or (alkyl)[err]-N), wherei :

"al kyl" is wo ed above. Exanples of suitable al kyl-am &ﬁ%ﬂ%@é&

i nclude, but are not limted to, nethylam no, 10 ethylam no, propylam no,
| sopropyl am no, t-butylamno, N, N-diethylam no and the |ike. The term

"al kenyl ani no", alone or in conbination, retel® To a radical of formula
al kenyl -NH or (alkenyl)[err]N-, wherein the term"al kenyl" is as 15

defined above, provided that e radigal .is.pot an epam ne. An _exappl e of
such al kenyl ani no radicals i s%é:egﬁ y?g’ﬁ‘l"%%ﬂ&ﬁi_' cEPrenth &G & phioether
"al kynyl am no", al oredigal ek feymude 8dkyleSes swherein akkydl -isf asor mul a
al kynyl -NH 20 - or defiody | aptNe. Wherein.the. term "al kynyl" is as defined

A kynyl A no radi cal s 15 € he THROSEEN, | ARPRERPRAT C afohe SH Ay, VL sl oy
al one or in conbbnacempingtpon,crefersota asuorat of dioalkyd-supstOtuted
Are not 111 ted Lo, e o o LI ol ALy e e
?;rGylngrri no", al one’ 8ﬁ]fyﬁ'q3%u'gbﬁ%r$?ﬁ?¥%ﬁer é?é’r“‘s)%&ixg? ali®c2® wiimedy 4
aryl -NH, wherein aabove.s Examplescdfasuitablxadkiaminoaradicabs radi cal s
i nclude, but are nofndiudd,ethutOarehfsy! 2fmiced a6, inkthy138RRbNY! am no, 2-,
3- and 4_pyr|dy15”néghffgkfﬂ%s EE%SYlamino, isopropylamino, t-butylamino,
N,N-diethylamino and the like. '

" The term "alkenylamino", alone or in
combination, refers to a radical of formula alkenyl-NH-
or (alkenyl),N-, wherein the te#m ralkenyl" is as

- 15. defined above, provided that the radical is-not an
- enamine. An example of such alkenylamino radicals is
the allylamino radical. '
The term "alkynylamino", alone or in
combination, refers to a radical of formula alkynyl-NH-
20 or (alkynyl);N-, wherein the term "alkynyl" is as
defined above, provided that the radical is not an
ynamine. An example of such alkynylamino radicals is
the propargyl amino radical.
The term "aryloxy", alone or in combination,
25 refers to a radical of formula aryl-O-, wherein-aryl is
‘as defined above. Examples of aryloxy radicals
include, but are not limited to, phenoxy, naphthoxy,
pyridyloxy and the like. :
The term "arylamino", alone or in
30 combination, refers to a radical of formula aryl-NH-,
wherein aryl is as defined above. Examples of
arylamino radicals include, but are not limited to,
phenylamine (anilido), naphthylamino, 2-, 3- and |
4-pyridylamino and the like.
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The +e+mbtaryt+—— atone—or—rn——conrTrat i_U_:lI, refers—to a radicat of fornmot=a
aryl-aryl-, wherein the termiaryl" is as’ defi ned:above. The term
"thioaryl", alone or in conbi‘nation, 5 refers to & radical of fornula

aryl -S-, wodsatdset he term"aryl"” is as defined above. An roCzTAIgebmei3es a
thioaryl radical is the thiophenyl radical. The term"aryl-fused

cycl oal kyl ", alone or in conbination, refers to a cycloal kyl radical which
10 shares two adjacent atons with an aryl_rfgigal, wherein the terns
"cycloal kyl" and "aryl" are as defined above. An exanple of an aryl-fused
cycl oal kyl radical is the benzofused cyclobutyl radical. The term

arkyl O - ol kenyl oo and Ta‘fé e AR e or
y ’ ) % _
al kyncar boxyl i c afﬁéé} 4%§aﬁePﬁsg (13%&¥hu~' gﬁﬁei Eg

are as defined abosmn TaxxﬁﬂeiS(ﬂb ds@hnaﬂlphq!¢c acyl . radical s |nclude but
20 are not limted to ac einé ,td&aplﬂtamashryiwt yﬂ&ne\éﬁl&wbombmau on,

4- et hyl val eryl, ac oyI crot pLol ro , and the'like.
The term "ar ondti%e dﬁ@ﬁﬁ?l ge gﬂﬁ%ﬁ%ﬁ qyﬁg? %befé i3 Fh8i cal of
formul a aryl - CO- ,te&m Wﬂnylﬁlia:ha ﬂsfmnédrgbdwes Fn exiampde afoae.

Exanpl es of sui t%ﬁﬂﬂﬁ%ﬁmyhsr aﬁécgﬁiso M,qu,agg_lgalare not limted

to, benzoyl, 4-hal obenzoyl, ar box I I 'pyr Icarbpnyl
and the like. The ternms " %FFW g §¥ deﬁ%?lﬂﬁiﬂy SR
"thionDrphoIinocendmhgna:1qnaamcferslNOcan@y¢knalkylmnﬂdicahewhiehnB refer
todan :\Pcar bogy! aérﬁl&ég)rdﬁwauaaceaé afomb qa{mraﬁ %&e,ti EBHQEHiPh%éf@m
radical, respectl the yt:er-ll-ns ) Toaﬂcy?(l'cgrrzg O'pglryalm are as Se?.:.ned above.

an example of an aryl-fused cycloalkyl radical is the
benzofused cyclobutyl radical. _
The term "aliphatic acyl", alone or in
15 combination, refers to radicals of formula alkyl-CO-,
~alkenyl-CO- and alkynyl-CO- derived from an alkane-,
alkene- or alkyncarboxylic acid, wherein the terms
. "alkyl®, "alkenyl" and "alkynyl" are as defined above.
: Examples of such aliphatic acyl radicals include, but
20 are not limited to, acetyl, propionyl, butyryl,
valeryl, 4-methylvaleryl, acryloyl, crotyl, propiolyl,
methylpropiolyl and the like. _
The term "aromatic acyl", alone or in
- combination, refers to a radical of formula aryl-CO-,
25 wherein the term "aryl" is as defined above. Examples
of suitable aromatic acyl radicals include, but are not
~limited to, benzoyl, 4-halobenzoyl, 4-carboxybenzoyl,
naphthoyl, pyridylcarbonyl and the like.
The texrms "morpholinocarbonyl®” and
30 r"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,
35 wherein the term "alkyl" is as defined above.



conbi nation, refers to a radical of forrnula al kyl-CONH, 35 wherein the ternf
"alkyl" is as defined abave WO 96/ 22966 - o
PCT/ US96/ 01349 - 12 - The term "al koxycarbonyl am no", alone or in

conmbi nation, refers to a radical of formula al kyl - G:O\IH— wherein the term?

“al kyl" is as_defined above. 5 The term "al kyI Slﬂﬁflﬂﬁ“ﬁﬁld"o"’
al one or iV@8P®ition, refers to a radical of forrrula al kyl - SO2NH

wherein the term"alkyl" is as defined above. The term "aryl sul fonyl am no",
alone or in conmbination, refers to a radical of formula aryl-SJerr]NH, 10
wherein the term"aryl” is as defined above™ ¥8e~term "N ai kyl urea", al one

or in conbi nation, refers to a radical of formula al kyl - NH CO NH, V\/nerein
the term"alkyl" is as define oL erm ar ea"
al one or in conbination, refgﬁé t e?rfgk%ﬁyc&:hfpgyn%ﬁén%ryl mecd‘é ﬁlﬁ-
wherein the term" acmlnataendeﬂeﬁm &sowe raiical eof fommalan” neans

f' uorine, chlorine, aRkpTlHeoMId, 'vﬂﬂéfé&n e term ‘walkyl¥eigd eigNdefined
"het erocycl e" (and gggrespondl ng "heterocyclyl" radical form) unless

ot herwi se defined h A: refers to a stable 3-7 menbered nmonocyclic
het erocyclic rin§ or 8-11 nerfhe cexw "pdkydsudfonyipuine” r iakpnehiogh ins

unsat u: at e}g and V\hbsﬁbﬂﬁat%& Q.{Qeﬁ&té @A lal !ah@&imféﬁeﬁbmtﬁiéﬂhm@:lemmie
consists of one or nore carbon atoms gn qm.on oat ons

sel ected fromthe grotBeEeHRiRs K% r?lq'hyé'gg]ﬁg g%y(g%%&g%%w As used
herein, the terms "nitrogen dFhe hdxm™aryisudfopyianine? ydelang Q;Xllal zed 30
formof nitrogen andombli Ak i o rd feir ol ¢ F Hadedal 0o Edrmiba ASH1CsO,NH-,

nitrogen. In adgbtloﬁér Xvéﬁé“%é¥£'w§}fi" is as defined above.

- The term "N-alkylurea”, alone or in
combination, refers to a radical of formula
alkyl-NH-CO-NH-, wherein the térm "alkyl” is as defined
above. ' o :

- 15 : - The term "N-arylurea®, alome or in
‘combination;, refers to a radical of formula aryl-NH-CO-
NH-, wherein the term "aryl®" ié:as defined above.

The term “halogen' means fluorzne, chlorine,
bromine and iodine. '

20 - The term "heterocycle" - (and corresponding
*heterocyclyl” radical form) unless otherwise defined
herein, refers to a stable'3-7*membered monocyclic
heterocyclic ring or 8-11 membered bicyclic
heterocyclic ring which is unsaturated, and which may

25 be optionally benzofused. Each heterocycle consists of
one or more carbon atoms and from one to four
heterocatoms selected from the'group consisting of
nitrogen, oxygen and sulfur. As used herein, the terms
"nitrogen and sulfur hetercatoms" include any oxidized

30 form of nitrogen and sulfur, and the quaternized form
of any basic nitrogen. 1In addition, any ring nitrogen
may be optionally. substituted with a substituent R‘, as
defined herein for compounds of formula I. A
heterocycle may be attached at any endocyclic carbon or

35 heteroatom which results in the creation of a stable



may be optlonally substltuted mnth a substltuent R4, as defined hereln for

carbon or 35 heteroaton1mh|chmresults in the creatlon of a stable WO
96/22966 v PCT/ US96/ 01349 - 13 -
structure cﬁgﬁ&ﬁgred heterocycles I ncl ude 5-7 nenbered NopERSsoisee

het erocycl es and 8-10 nenbered bicycli.c heterocycles. Heterocycles may be
optionally oxo- substituted at 1-3 ring positions and nay optionally be 5
- |ndependently substituted with 1-4 substitu ﬁfs sel ected fron1the group of

~"aryl" substituents described above. The te | eavi ng group" generally-
. refers to groups readily displaceable by a nucleophile, such as 10 an

~anine, and al cohole@fcukli Ol Pi‘HféfPé&"ﬂétero@%ﬁe'seiﬁbﬂgdgr?W%&ﬁfai’@d|
- known and i ncl ude carbox | at es §¥ XYS CCIm

N- hydr oxybenzot r | 39BPEYChAPBekeY® ?iﬁﬁ; ’FPaF@QbeFSQyP%E¥E;i?m5yIates
al koxy, thioalkoxpe&ndocyeleske Heﬁbrocycles mayThe Optiendlhly iaet-ed

derivative of a s t [ [ "
substi t ut ed- phen%hhgg%¥uegglse eg?dg?fv EQ ons g t he gﬁéspon S%én%cyl

e
' halides (e.g. acidPAFREPAGRE &c?‘ﬁpm%%" &Cﬂdsﬁpﬁﬁﬁéﬁm%orrespondl ng
~activated 20 est eedetted. £nom i amdupe sifefarylfe sabbeitoénts described
: hydroxybenzotriaszgveFKBT or the ester of hydroxysuccini mde, HOSu), and
- ot her conventiona rlvatlves mnthln the skill of the art. In view of the

" above definitions, other 25TheH:SFR dleaving greup! ngeReFRily maters to
~application can bgreups| yeadilky slispl aueabllesbyohd aucléophildie saich aker ns

- may be used ahgne raﬂ “Yaﬁ@@! P}HO e ed gk nore
preferred chalg Igﬁ gn%f e ré% llgr;%pF§981 gFﬁlgﬁaaq%%nblna i ons.
: v1ng groups are well known and include carboxylates,

N-hydroxysuccinimide, N-hydroxybenzotriazole, halogen
(halides), triflates, tosylates, mesylates, alkoxy,
thioalkoxy and the like.

15 . The terms "activated derivative of a suitably
protected a-amino acid" and. "activated substituted-
phenylacetic acid derivative" refer: to the
corresponding acyl halides (e.g. acid fluoride, acid
chloride and acid bromide), corresponding activated

20 esters (e.g. nitrophenyl ester, the ester of 1-
hydroxybenzotriazole, HOBT, or the ester of
hydroxysuccinimide, HOSu), and other conventional
derivatives within the skill of the art.

- In view of the above definitions, other

25 chemical terms used throughout this application can be
easily understood by those of skill in the art. Terms
may be used alone or in any combination thereof. The
preferred and more preferred chain lengths of the
radicals apply to all such combinations.

30. : This invention provides 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):




30 This invention provides conpounds which are capabl e of - .
I nhi biting VLA-4-nedi ated-cell-_adhesi on by inhihiting the bindi ng of

| igands to that receptor. These conpounds are represented by fornula (1): _
WD 96/ 22966 PCT/ US96/ 01349 -
- 14 - [errJév har maceutical |y acceptabl e derivatives twmrei n:

X is select®q the group consisting of -CJerr]H, 5 Pd'err
-Sgerr]Rerr], -Sgerr]H, -OPJerr]H -CJerr]Rerr] and
-C(ONRerr])[err]; wherein RS is selected fromthe group consisting of

al kyl , al kenyl, alkynyl, cycloalkyl, cycloalkéflyr, aryl, aryl-substituted.

al kyl, and aryl -substituted al kenyl or al kynyl; 10 Y is selected from
t he group consisting of -CO, -SOerr]- and -PJerr]-; Rerr] is selected

fromthe group consisting of alkyl, alkenyl, alkynyl, cyclodkyl,
aryl -fused cycl oal kyl, cycloal kenyl, gryl, aryh-substit d -al kyl
("aral kyl "), 15 aryl-substituted al kepgl. or al rbalkyl-a)

bi.aryl, al koxy,

substituted al kyl, cycl oal kenyl -subst]tuted cyfl.oal kyl,
' aryl -substituted

al kenoxy, al kynoxy, aryl-s tituted gl koxy ("Aral koxy
al kenoxy or al kynoxy, al kyl'ahT™Q; anA1o qi no, 20
aryl -substituted al kyl am no, al kynyl am no,
aryl oxy, arylam no, N-al kylurea-substitutgd al kyl, H\-aryl urea-substituted
al kyl, al kyl carbonyl am no-substituted al k@l , am nocarbonyl - substituted
al kyl, heterocyclyl, 25 heterocyclyl-subSgtuted al kyl, heterocyclyl -
substituted am no, gaaboxyal kyl substituted aral kyl, oxocarbocycl yl -fused
aryl and heterOCyC|¥L§%§X£éutically acceptable derivatives thereof;
wkerein:

"X .is selected from the group consisting of -CO,H, -

5 POH, -80;Rs, -SOsH, -OPO;H, -CO,R; and -C(O)N(R;)>;
wherein R; is selected from the group consisting of
alkyl, alkenyl, alkynyl, cycloalkyl, cycloalkenyl,
aryl, aryl-substituted alkyl, and aryl-substituted
alkenyl or alkynyl; |

- 10 Y is selected from the group comsisting of -CO-,
~80,~ and -PO,-; |
R; is selected from the group consisting of alkyl,
alkenyl, alkynyl, cycloalkyl, a?yl-fused cycloalkyl,
cycloalkenyl, aryl, aryl-substituted alkyl ("aralkyl"),

15 aryl-substituted alkenyl or alkynyl, cyclocalkyl-
substituted alkyl, cycloalkenyl-substituted cycloalkyl,
biaryl, alkoxy, alkenoxy, alkvnoxy, aryl-substituted
alkoxy ("aralkoxy"), aryl-substituted alkenoxy or
alkynoxy, alkylamino, alkenylamino or alkynylamino,

20 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,

25 heterocyclyl-substituted alkyl, heterocyclyl-
substituted amino, carboxyalkyl substituted aralkyl,
oxocarbdcyclyl-fused aryl and heterocyclylalkyl;
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R2 i ~om t he -gr-etp-eonsTsStTmyofTydrogem, aryf,;, alr Ky, afl Kenyl
or *al kynyl, cycl oal kyl cycloalkenyl aryl -substituted al kyl and wherein R2
and R3 may be taken together W th the atoms to which they 5 are attached,

to forntavpggﬁﬁ cle; R3is selected fromthe group conspermwsssoasdal kyl ,

al kenyl , yny cycl oal kyl, cycl oal kenyl, aral kyl, aryl-substituted

al kenyl or al kynyl, hydroxy- substituted al kyl, al koxy-substituted al kyl,
aral koxy- 10 substituted al kyl, anino-sub§tt%uted al kyl, (aryl -
substituted al kyl oxycar bonyl am no) - substi t ut al kyl thlol-subStituted

al kyl, al kyl sul fonyl -substituted al kyl, (hydroxy- substituted

aIkyIthlo) substituted su%fon%?beé&kﬂéy §H§§EP&ﬁ&pgoakggkln§cgfantno- 15

substituted al kyl, al kyl* am_no-subsfit
arylsulfonylanino-%!ﬂﬁﬂg AFYA k PRV phberkb.ox alkynyl, cycloalkyl,
t hi onor phol i no- al kyyelsankemml nazganbabptztauéatalkgluhnﬂ lwherein R, and

t hi onor phol i nocar e gBY yl)
or N, N-[dialkyl, tzj%' %%ﬁ%etr%#% Qggééyéf kﬁ'Jl yI a J"%% lrllg%l}lwaxgbonyl
substituted al k§| axerafhached;b $0 €9FEdaa¥‘ﬁ§Fr°€N Sy | am no substi t ut ed
acyl ami noal kyl and. am Ky 48 deledted hfrois timd gi:beqb Ebnsistgngmme alkyl,

aspar agi ne, gluta ys ondi ng
sul f oxi de and suI c?érl variéli’\lf1 gt’g%?lﬂgt 12%21 a?@%{cgugl ne,
al | o-i sol euci ne, t%ﬁ! 1QHRQQ%S“QQQ’PEEEPHE OB MY qﬁ§F°FYFOS|ne

t[] ypt ophan, prol l Néubst Bited alkyill, halkoxpsubst itutedl wilkylyearadkore-
;I Irgtjﬂlrggnl ﬁgr er 0y n%dtef%i%sogmfﬁgkgdg%\gﬂe‘ﬁyer vmd aeu:gtloms to
whi ch they are att%khﬁ&#tQR?4W§ﬂﬁﬂa°KHF€FB€9E+%mqu 59§t§EF€cPEHY¥rontthe
group consisting ofhfs)Hsubiititutedyal Rl kyalkyldifdnylcpabesalikaeyd, al kynyl
and alkyl, (hydroxy-substituted alkylthio)-substituted

alkyl, thioalkoxy-substituted alkyl, acylamino-

15 substituted alkyl, alkylsulfonylamino-substituted
alkyl, arylsulfonylamino-substituted alkyl, morpholino-
alkyl, thiomorpholino-alkyl, morpholino carbonyl-
substituted alkyl, thiomorpholinocarbonyl-substituted
alkyl, [N-(alkyl, alkenyl or alkynyl)- or N,N-[dialkyl,

20 dialkenyl, dialkynyl or (alkyl,alkenyl)-amino]carbonyl-
substituted alkyl, carboxyl-substituted alkyl,
dialkylamino-substituted acylaminoalkyl and amino acid
side chains selected from arginine, asparagine,
glutamine, S-methyl cysteine, methionine and

25 . corresponding sulfoxide and sulfone derivatives
thereof, glycine, leucine, isoleucine, allo-isoleucine,
tert-leucine, norleucine, phenylalanine, tyrosine,
tryptophan, proline, alanine, ornithine, histidine,
glutamine, valine, threonine, serine, aspartic acid,

30 beta-cyanoalanine, and allothreonine,wherein R, and R;
may be taken together with the atoms to which they are
attached, to form a heterocycle;

R, is selected from the group consisting of aryl,
. alkyl, cycloalkyl, alkenyl, cycloalkenyl, alkynyl and
35 aryl-substituted alkyl, hydrogen, heterocyclyl,



35 aryl-substituted al kyl, hydrogen, heterocyclyl, WD 962/ 22966

PCT/ US96/ 01349 - 16 - het erocyclyl carbonyl, aminecarbonyl, am do, nono- or
di al kyl am nocar bonyl, nmono- or diaryl am nocarbonyl, al kyl aryl am nocar bonyl , -
di aryl am nocar bonyl, nono- or diacyl am nocarbonyl, aromatic or aliphatic :

acyl, al kyl 9sgﬂk¥onally substituted by substituents SEIEQEﬁﬂJ ngd he

group consi“s'?i ng of am no, hydroxy, nercapto, nono- or dial' Ky #’ﬁ?; nono-
or diarylam no, alkylarylam no, diarylamno, nono- or diacylamno, alkoxy,
al kenoxy, aryl oxy, thioal koxy, thioal kenoxy, thioal kynoxy, 10 thioaryl oxy

and heterocyclyl; and nis 0, 1 or 2. A "pharhﬁdéutically accept abl e
derivative" denotes any pharnmaceutically acceptable salt, ester, or salt of

hol udes any ot her MorecyE1y¥at ool Eh! Bfnoddrbanii, AR, CReen or
capabl e of providir@ﬁ%i%ﬁlﬁﬂﬂﬂ?ﬂéﬁbpﬁulre@?ﬂ?? er chimylaniopcakbenyhyent i on
Commound of Thie 20 e o charact oLt ot B L pe areengiL, ROy Ler of 2
revent or suppr e iAgH i BBaERBRRT. hroRll Y 4 aiibrab a8yl natud s
I n anot her pref €t r APLANIIiLye FuUbgrituted; by conbatitulingsr pelecsedefren from
hgfhg{ouﬁ CEgiiftirﬁhéﬂbﬁﬁﬁp'bﬁﬁi!bﬁXﬂgl6faﬂ§ﬁﬁ%2¥$b : ,0R§£¥5€382%$?P?-
Cbutoxy . t-but yi anhai ek aREnet o: PF basiardnb. ) abkit et imR oy
2- (4- hydroxyl - pherfiiarylaminoy. mpaqs oo xJiasyianingy adkopienglendxy, 30
2-(bi's (phenyl - sul faxylloxs shicalkexy Meékidalikriddy, thiocalkynoxy
o, 4 o, Beya o WAPREELLIE i, S ereem COPRE Tt

_ nis 0, 1 or 2. o - s

A "pharmaceutically acceptable derivative®
denotes any pharmaceutically ae¢eptable salt, ester, or
salt of such ester, of a compound of this invention.
15 The invention alsc includes any;other compound which,

upon administration to a patient, is capable of

providing {(directly or indirectiy) a compound of this

“invention (e.g. a prodrug). The invention also

includes metabolites or residues of a compound of this

20 invention characterized by the ability to inhibit,
prevent or suppress cell adhesién and cell adhesion-
mediated pathologies. L _

-In another preferred embodiment of this
invention, R; is selected from-the group consisting of

25 benzyloxy, cyanomethyl, cyclohexylmethyl, methyl, n-
hexyl, N-phenylamino, phenyl, phénylcarbonyl, phenyl-
methyl, t-butoxy, t-butylamino, 1-indanyl, 1-naphthyl-
methyl, l-phenylcyclopropyl, 2-(4fhydroxy1-
phenyl)ethyl, 2-(benzyloxycarbonylamino)-phenylmethyl,

30 2-(bis(phenyl-sulfonyl)amino)-phenylmethyl, 2-(N'-
phenylurea)phenyl-methyl, 2-amin§phenylmethyl, 2-
benzamidophenylmethyl, 2-bromo-4-hydroxy-5-
methoxyphenylmethyl, 2-hydroxyphenyl-methyl, 2-
naphthylmethyl, 2-phenylethyl, 2-pyridylmethy1, 2-

35 quinolinyl, 2-[4-(N‘-phenylureaiphenyl]-ethyl, 3-



met hoxyphenyl nmet hyl, 2-hydroxyphenyl - et hyl, 2- napht hyl met hyl ,

2-p ; 2~ oot Ty
2-[4- (N -phenyl urea) phenyl ] -ethyl, 3-  "WD 96/ 22966
PCT/ US96/ 01349 - 17 - (benz xycar bonyl am no) - phényl net hyl , 3-(N -
phenyl ur eghepksey! met hyl , 3- (N -phenyl urea) propyl, 3- PCT/US96/01349
(phenyl sul f on-am do) - phenyl net hyl , 3-acet am dophenyl - net hyl,
3- am no- phenyl net hyl , 3-benzam dophenyl nethyl, 5 ,
3-hydroxy-4- (N -phenyl urea) - phenyl net hyl, _3;,hydroxyphenyl met hyl,
3-indolyl, 3-methyoxy-4-(N - phenyl urea)-phenyl net hyl, 3-nethoxy-4-(N -{2-
nmet hyl phenyl ) ur ea) - phenyl net hyl , 3-nethyl -4-(N - phenyl urea) - phenyl net hyl ,
3-ni t rophenyl met hyben2y1 dycaliSing 1akARS) - pReRYLISVAYE] R (' -
4-(2- am nobenzam g%:g%éh%gyl et hyl., 4- geﬁ”awgga h*g? Irr'et% 3 )
4- (benzyl oxy- carBBFRY ‘Fﬁ?%’)'% “'ﬁ&?’& Ik ZLW(' D g?fb‘f YRR PEsRyL, 3-
am no) - pheny| met hyphenyXstlfch-ghiidicd ppbepylmethyl, phagsdtastidpphenyl -
4- (N - (2-chl or ophgaphy 1! ef)seitnc-phetipi MeEnPI e Nyl BEk tlidophenylmethyl,
4-(N -(2-et hyl ghenyl%é{_ée%% = p{}ﬁn% rre"ﬁ?giw , gﬁéﬁ%ﬁ‘%{“ %dr"(?%w Shenyl Yuf ea) -
phenyl met hyl , - (AP EYSCoRf 1k ﬁ&gﬂ"y Z83h ?-R?l 145N -
(2- net hyl - 3- pyr i dgydooerphatydmethydt, hjFindoll, 3-methyoxy-4-(N'-
(2-ni trophenyl) urg@ds d)y T g thdh ; 8m —4-(N'~(2-
pyridyl)urea)- pheﬁw,) - (N -(2-t-§%§ftzlﬁ?1enyl - li(‘r(‘ela)(- phgnyl met hyl ,
4-(N - (2-thi azol y*r';tlenf@g- ea) yphpyyimechyl, "3 -methyl-4-(N"-
4- (N - (3- chl or ophpingtiylursy)-phenylmethyl, A-nit¢cphenylmethyl, 3-
(3 rethoxyphefy ) phadyrgilain, o idglfné‘:hff" £V {3 Dilihoweszimpasyy! et hyl
4- (N -(4-pyridyl)urea)- 2 pheny[ net % c’io4_l§1N
- (3- met hyl phenyl )Qﬁ; Lm'nﬁ'ﬂ enzami )phenylmethyl, 4- (benzyloxy-
4- (N - (2- net hyl pheasbonyissing) rphehyinayhyl 4-4 Nmordphedinoceabphehy| net hyl ,
4- (N -cycl ohexyl ug < %ﬂlﬁg . #- (R = wa@h 3 axkgpthyl, 4-(N -
I sopropyl urea) - phe'ﬁﬁ%orge w 4- ?:Iilwl'}r'r?t Rg}j rgiégﬁ)heryl - e3 '?matﬁgl ,
4- (N -p-tol uyl ur RbE Wiat fy|(N'7{gxFblorophenyl)urea) -3-
15 methoxyphenylmethyl, 4-(N'-(2-ethylphenyl)urea)-
phenylmethyl, 4-(N'-(2-isopropylphenyl)urea)-
phenylmethyl, 4-(N'-(2-methoxyphenyl)urea)phenylmethyl,
4-(N'- (2-methyl-3-pyridyl)urea) -phenyl-methyl, 4-(N'-
(2-nitrophenyl)urea) -phenylmethyl, 4-(N'-(2-
20 pyridyl)urea)-phenylmethyl, 4-(N'-{2-t-butylphenyl) -
urea) -phenylmethyl, 4-(N'-{(2-thiazolyl)urea)-phenyl-
methyl, 4-(N'-(3-chlorophenyl)urea)-phenylmethyl, 4-
{N'- (3-methoxyphenyl)urea) -phenylmethyl, 4-(N'-(3-
pyridyl) -urea) -phenylmethyl, 4-(N'-{4-pyridyl)urea)-
25 phenylmethyl, 4-(N'-(3-methylphenyl)urea)-phenylmethyl,
4-(N'- (2-methylphenyl) -urea) -phenylmethyl, 4-(N'-
benzylurea) phenylmethyl, 4- (N’'-cyclohexylurea) -
phenylmethyl, 4-(N'-ethylurea)-phenylmethyl, 4-(N'-
isopropylurea) -phenylmethyl, 4- (N'-methylurea)phenyl-
30 methyl, 4-(N'-p-toluylurea)-phenyl-methyl, 4-(N'- |
phenylurea)phenyl, 4-{(N'-phenylurea)phenyl-amino, 4-
(N' -phenylurea)phenylmethyl, 4-(N'-t-butylurea)-
phenylmethyl, 4-(phenylaminocarbonylamino-methyl) -
phenyl, 4-(phenylsulfonamido)-phenylmethyl, 4-(t-
35 butoxycarbonylamino) -phenylmethyl, 4-acetamido-



phenyl ur ea) phenyl, 4-(N -phenyl urea)phenyl -am no, 4-
(N -phenyl urea) phenyl nmethyl. 4-(N -t-butylurea)- phenyl met hyl .

4- (phenyl am nocar bonyl ami no- net hyl ) - phenyl ,
4- (phenyl sul f onam do) - phenyl net hyl , 4-(t- 35 but oxycar bonyl am no)

- phenyl net hyl , 4-acet am do- VD 96/ 22966 o
PCT/ US96/ Olm - phenyl met hyl, 4-ani nophenyl ani no, PCTIUSI6/01349

4- am no- phenyl met hyl , 4- benzan1dopheny|nethy| 4- chl or ophenyl nmet hyl , 4-
hydr oxy- 3-ni t rophenyl net hyl, 4- hydroxyphenylnethyl 4- nethoxyphenylnethyl
4-ni trophenyl am no, 4- 5 nitrophenylnethyl ’41§henacetan1dophenylnethyl 4.
phenyl phenyl nmet hyl , 4-pyridyl net hyl, 4- trifluoro- nethylphenylnethyl

I e A

5-(N - phenylurea)peﬂPbbnzém{dbphnnxlméﬁhxia)4pshﬂ?rpph¢ﬁYHmaEhﬁWJpropyl

2, 2-di phenyl net hyl , egzﬂfy megﬁyﬂ duhnﬁags % %

dlnethoxy 4- hydroxnghﬁ n@gﬂy eca bo-. x%1an1q9 pheny nethyl

6- met hoxy-5- (N -(2- *Wﬁ§h£5ﬁl

4-(1, 3- benzoxazoB—2niytaphqmgimﬁuhgﬂJni4nhenanétém@dpﬁhenm&mnﬂhﬁlAﬂimn no) -

I R o SRR i 1 it

gﬁlo¥oBhen§l)ureth@ﬁghgg?ﬂé?qugéﬁgif %heBF§?Ylﬂxe§kP°nz‘mld°]'

phenyl ur ea) but yl ; 2phhnphy¢tiwhyltz n- '(-Zzamethylphenyl)urea) phenyl-

it byl pheny! ure) g eh e A et i e

( phenyl ﬁr ea) pheh I% 9;" 'W’pf %ﬁén é'r'g?l r@l uFeE)‘%Wé‘Fﬁﬁ?\’e't‘fﬁﬂtyl

2- phenyl et hynyl ; 5 ZpZeGMIaBLﬁr-qul.d}ﬂ 2ediphenglgetinel hy2 Brenyl ur ea) - 2-

pyri dyl methyl; 4- (3paRk QaycfomwﬁdyIsura;ea)mm&kﬁhéaﬁmethyz 3,5-
-nitro-4- (phenylurga&g@gqurgihQQt nygheghyl, 4-(1-indolecarbo-

xylamlno)-phenylmethyl, 6-methoxy-5- (N'-(z—methyl-

15 phenyl)urea)-2-pyridylmethyl, 4-{(1,3-benzoxazol-2-

. ylamino) -phenylmethyl and 4-(1,3-imdazol-2-ylamino) -
phenylmethyl, 3-Carbaxy-l-phenyipropy1; 3-hydroxy-4-(2-
methylphenyl)ureaphenylmethyl; - 3-hydroxy-4- (2-
chlorophenyl)ureaphenylmethyl; 6- (phenylurea)heptyl, 4-

20 phenylurea)butyl; 2-thienylmethyl; 4-{2,6- -

'-dimethylphenylurea)phenylmetﬁ?lé 4-(2-
hydroxyphenylurea)phenylmethyl; 3-butoxy-4-(2-
methylphenyl)ureaphenylmethyl; 3- butoxy-4—
(phenylurea) phenylmethyl; 4- (N-2-

25 pyrazinylurea)phenylmethyl; 2-phenylethynyl; S-
phenylurea-2-pyridylmethyl; : 5- (2-methylphenylurea) -2-
pyridylmethyl; 4-(3-methyl-2-pyridylurea)phenylmethyl;
3-nitro-4- (phenylurea)phenylmethyl; 3-acylamino-4-
(phenylurea)phenylmethyl; 4-(N, N-phenyl

30 methylurea)phenylmethyl; 4- (3-
hydroxyphenylurea)phenylmethyl; 4-(2-
acetylaminophenylurea)phenylmethyl; 4-(2-
propionylaminophenylurea)phenylmethyl;'4-(3-benzyloxy—

2-pyridylurea)phenylmethyl; 4- (3-methy1 -2-

35 pyridylurea)phenylmethyl; 4-




(phenyl ur ea) phenyl net hyl; 4-(N, N-phenyl, 30 nethylurea)phenylnethyl 4- ( 3-

hydr —Z- . Teny | ureayphenytmethyt
4-(2- proplonylan1nophenylureajphenylnethyl 4- (3~ benzyloxy-
2- pyri dyl ur ea) phenyl net hyl ; 4:( 3- met hyl - 2- 35 pyrldylurea)phenylnethyl 4-

WO 96/ 229/ 96122966 CT/#HI696R01a349 - 19 -
. (i ndol yl car bonyl am no) phenyl net hyl ; 2-(4- (phenylurea)phenyI)OX|ranyl;
~4-(N, N -phenyl, nethylurea)phenyl nmethyl; 4-(2-
. di met hyl am nophenyl ur ea) phenyl met hyl ; 4- (2-

benzi m dazol yl am no) phenyl net hyl ;  4- (2- benzoxazolylan1no)pheny|nethyl

4-(2- benzthiazolylanino)phenylnethyl 4-

(tetrahydroqui nol i M,& Jﬂg{: f.,32 (4_ ,

di net hyl - 3- (phenyl ur ea)bu e ﬁi

4- (phenyl ur ea) pheAEE ‘Pﬁﬁ/)@%ﬁ#ﬁﬁ’y‘ %T e% Mlnet hyl ; 4- (4-
hydroxyphenylureaﬂﬁ#hﬂ%ﬂ#ﬁﬂMghenvlmszh¥5w1ﬁop&enylurea)phenylnethyl 4-((2-
met hyl ur ea) pheny| @i redafEedn

3-neth h Inet Sﬁghﬁ urea)phenylnethyl
4 (2 met hyl ph Wﬁ%ﬁaoaw b % 1623

met hoxy- 4- (phenylhﬂnggxazqﬁylaMFMnéphghylﬂe(ﬁyl, 4- (2-
trifluoronethyl pheshstHi®add lPﬁgnyfm vES Yyl - 2- 20

pyri dyl urea) pheny 4- (2.4 azollnedlonyl henylnethyl
4-thioureapheny|ntégkﬁgth Fﬁ&%’ ﬁﬁﬂ?ggg chﬁihﬂﬁ Bhenylme g ;71,3

(pyrrolidinyIcarbtnwﬁthnhmirdbb#¥Vherh§)butwl;Lhydroxyethylthmomethyl

benzoxazol i nofy! car fHarvakiraa) phen 45 _ mino
(benzyl oxyur ea) ph(eq}/ennq.ty%x%l ’)phgngritﬁe@ﬁg? | d| n‘yl car onyI am no) phenyl net hyl ;

hydroxyphenylurea) phenylmethyl; 4-(2-
aminophenylurea)phenylmethyl; 4-((2-
methylurea)phenylurea)phenyl; 4-(2- hydroxyphenylurea)-

15 3-methoxyphenylmethyl; 4-(2-
methylsulfonylmethylphenylurea)phenylmethyl 4- (2-
methylphenylurea)tetrahydro-2-pyrimidonylmethyl; 3-
methoxy-4- (phenylurea) -2-pyridylmethyl; 4-(2-
trifluoromethylphenylurea)phenylmethyl; 4-(3-methyl-2-

20 pyridylurea)phenylmethyl; 4- (2,4 (1H,3H)-
quinazolinedionyl)phenylmethyl ;. 4- thloureaphenylmethyl
4- (phenylthiourea)phenylmethyl; 4- _
(pyrrolidinylcarbonylamino) phenylmethyl; 4- (2-
benzoxazolinonylcarbonylamino)phenylmethyl; 4-

25 (benzyloxyurea)phenylmethyl; 4-
(thiazolidinylcarbonylamino) phenylmethyl; 4-.

. benzoylureaphenylmethyl; hydroxylureaphenylmethyl;
N',N'-methyl, hydroxylureaphenylmethyl; 4-(N'-
allylurea)phenylmethyl; 4-(3-

30 pyrrolidinylcarbonylamino)phenylmethyl; 4-(1-
pyrrolylcarbonylamino) phenylmethyl; 4-(2-
pyrrolylcarbonylamino) phenylmethyl; 4- .
(propylurea) phenylmethyl; 4- (methoxyurea)phenylmethyl
4 - (dimethylurea)phenylmethyl; 4-(2-

35 quinazolinylamino)phenylmethyl; 4-(2-



benzoyl ur eaphenyl net hyl ; hydr oxyl ur eaphenyl net hyl ; CF
‘N N -net hyl , hydr oxyl ureaphenyl net hyl ; 4- ( N-——allyl ur ea) phesayret hyl ; 4-(3-
30 pyrrolidinyl carbonyl am no) phenyl net hyl ; 4-(1- '
pyrrol yl car bonyl am no) phenyl net hyl ; 4-(2-

pyrrol yl carbanyl amj no) phenyl net hyl ; 4- (propylurea)phenylnq&& 249
4-(nethonyV8 yl net hyl ; 4- (d|nethylurea)phenylnethyl ﬁ% l

gui nazol i nyl am no) phenyl et hyl ; 4-( 2- WO 96/ 22966

PCT/ US96/ 01349 - 20 - furanoylanino)phenylneth.., 4- (2- hydr oxy- 6-

met hyl phenyl ur ea) phenyl net hyl ; 4-(2- pyridch%gbbnylanino)phenylnethyl;
4- ( 3- hydr oxy- 2- nethylphenylurea)phenylnethyl 4-(2- 5

1 or ophenyl ur oa) piE %m’%m mrsmy3ndShaEi R 2#‘9%@%23%%5’5&2%% ety

4- (isoqui nol i nyl cametchydphamydurea) phepylhpeth xln(ir =10

di et hyl phenyl ur ea) peqy¥ibny ui Ao phéhyThen PR (5 agimbagybret hyl

4- (2-met hyl - 4- quoro Iuriuég 2P§ &ggfrhg (% C%thyl

quorophenyIurea)p fﬁﬁﬁﬁﬂ & 8 EE fhy pyl ; 4-(5-hydroxy-2-

15 nethylphenylu5ea§¥nnrqphﬂnniﬂreadPb#nH?m¢ ylo-4- (3-

nmet hyl phenyl ur ea) phﬁ\yd Hed hﬁ—e@pﬁengru_i‘nbgﬁypphﬁ.nwur ea) phenyl net hyl ; 3-

dlbenzofuranylcarb enox rbo ylnethyl

3- phenyl ur eapropyl ; 3%?%88¥E§8ﬁ€$gky p nylnethyl 4-

ci nnampyl pheny| net hyus nqn1nyt;%ﬁg;au9anéanyphenyxmpthvl 4-

nethylphenylanlnoca &g&ﬁghpyhmiﬁajﬁhgﬂymﬁaﬁnquahphgngLan1no 4-

(3- indolylcar b:%' yl 1merl8'2ylpq1e rMlhxrea)f1.'oheny1met:.hy1 4-(2,5-
dlmethylphenylurea)phenylmethy;. 4-(2-methyl-4-
fluorophenylurea)phenylmethyl;’4-(2-methy1-3s
fluorophenylurea)phenylmethyl; 3-carboxy-3-
phenylpropyl; 4-(5-hydroxy-2- '

15 methylphenylurea)phenylmethyl; 4-(4-hydroxy-2- -
methylphenylurea)phenylmethyl; 4-(2,4-
difluorcphenylurea)phenylmethyl; 3-
dibenzofuranylcarbonyl; 4- - o

. (phenoxycarbonylamino)phenylmethyl; 3-phenylureapropyl;

20 4- (phenylaminocarbonyloxy) phen_jr]_.methyl ; 4- o
cinnamoylphenylmethyl; dibenzofuranylmethyl; 4-(2-
methylphenylaminocarbonyloxy) phenylmethyl ;
methylphenylurea)phenylamino; 4-(3- -
indolylcarbonylamino) phenylmethyl; 4-

25 (phenylaminocarbonyl)phenylmethyl; 4-

_ phenylalkynylphenylmethyl; 4-(3-
pyrrolylcarbonylamino) phenylmethyl; S-nitrobenzofuran-
2-yl; 5- (2-methylphenylurea)benzofuran-2-yl; 3-carboxy-
3-phenylpropyl; 2-(3-pyridyl)-thiazol-4-yl; 2-(4-

30 pyridyl)-thiazol-4-yl; 2-oxo- and 4-oxo-4,5,6,7-
tetrahydrobenzo [b]l furan-3-yl; 3-methoxy-4-
(phenylcarbamoyloxy) phenylmel:hyi ; 5-amino-benzofuran-2-
vi; benz11y1am1nophenylmethy1 and 4- [N 2- carboxyethyl-
1- (1, 3-benzodioxolyl-5-yl)amino-N-

35 leucinylacetamidylphenylurea] phenylmethyl.



25. (phenyl am nocar bonyl ) phenyl net hyl ; 4- phenyl al kynyl phenyl met hyl ; 4-(3-

pyr r-e#yke-&#beaﬂ—a-ﬁﬂﬁﬂs-heﬁﬂy-kn‘eﬁvl——'& T obenzofuran-2-yi;

5- ("2- net hyl phenyl ur ea) benzof;'.”;' n-2-yl; 3scarboxy-: ;:.’_ phenyl propyl
2-¢3-pyridyl)-thiazol-4-yl; 2=(4- 30 pyridyl)-thiazol-4-yl; 2-oxo- and
4- oxo0- 4, EWQMtrahydrobenzo[b]furan 3-yl; 3-nethoxy- 4-Pcrl_nsssl01:i49_
(phenyl car bam)yl oxy) phenyl net hyl ; 5-ani no- benzof uran-2- yl;

benzi | yl am nophenyl nmet hyl and 4- [N- 2- car boxyet hyl -

1- (1, 3- benzodi oxol yl - 5-yl') am no-N- 35 - 21 -
~ | euci nyl acet am dyl phenyl ur ea] phenyl met hyl WD 96/ 22966

PCT/ US96/ 01349 - 21 - Most preferably, R err] is selected fromthe group

R St AT e frm e e

4- (N - (2- met hyl phEoR® by 1o ety -4- (N -
- ur ea) - phenyl net hphenylumdaio:phetyliethyl, ndt N} ppizeyy Jwresd)-phenylret hyl
6- met hoxy- 5- (N - ( etﬂg hyd pig 412)-%%3,1 haﬁpi Wﬁ@fféﬁ@nylﬁe@ﬁylg’ geiRyL- 2-
pyri dyl urea) pheny 3_ nmet hoxy- é,mt x'.[re hoxy-4- (N' - (2-
pyri dyl ur ea) pheny? n%Y'ﬁ%/fp )tres) rTP?"ﬁBY % 23 ‘&?F oxXy _
pyri dyl urea) phenyhemm}zeﬂyi)axreal)phenylmephplereﬂuétﬂrd:m}lsmm- (BFerr] is
an aryl - substltutlﬁgt Fldnyd I%,a?kﬁ#rgagmet epj@.e@a&uhgﬂgu] is a

ra

(N A Ut ea) - par 6 “tin“é e ERS SR L U AR LR
preferred enbodi nepytidyiiren)phienyladthydm ané Irmeghoonrgi-(N'Ag-of hydrogen,
anot her pr of o e Ui ied) ﬁ%@‘%‘“ PYEL ol 6ied 17 om the gr oup. conei sti ng
of 2-(methyl- sul fonyl)- etrﬁﬂ an3adLerRake P ileﬁ%)e'qle’ry'%nu R, is an
(et hyl sul f onyl anaryl)-dubistitutedc €\t ,aalkghugybup. More preferably, R,
is a (NfAr'-urea)epara—substituted arylalkyl group, and
most preferably, a (N-Ar'-urea)-para-substituted

15 phenylmethyl group.

According to another preferred embodiment, R,
is selected from the group consisting of hydrogen,
methyl or phenacetyl. Most preferably, R, is hydrogen.

. . According to another preferred embodiment, R;

20 is selected from the group consisting of 2- (methyl-
sulfonyl) -ethyl, 3-(hyrdoxypropylthio)-methyl, 4-
{(methylsulfonylamino) ~-butyl, 4-acetylaminobutyl,
aminomethyl, benzyl, butyl, hydroxymethyl, isobutyl,
methyl, methylthiomethyl, phenylmethyl, propyl, 4-

25 (benzyloxycarbonylamino)-butyl, N,N- (methylpropargyl)
amino, 2-(methylthio)-ethyl, 2- (morpholino-N-carbonyl) -
ethyl, 2-(N-morpholino)-ethyl, 2-(N,N-dimethylamino) -
ethyl, 4-amino-butyl, 4-benzyloxyphenylmethyl, 2-
.benzylthiomethyl, t-butoxycarbonylaminomethyl, sec-

30 butyl, t-butyl, N,N-dimethylaminocarbonylmethyl, 1,1-

- ethano, * 4-hydroxyphenylmethyl, 1l-hydroxyethyl, 1-
~methoxyethyl, 4-methoxyphenylmethyl, benzyloxy-methyl,

* -The amino acid side chain derived from l-amino-
cyclopropylcarboxylic acid.



am nonet hyl , benzyl, butyl, hydroxynethyl isobutyl nethyl

-met hyl t hi onet hyl , phenyInELhuL,,propyl 25

(benzyl oxycar bonyl am no) - butyl, N, N—(nethylpropargyl) am no,

2- (met hyl t hi o) - et hyl, 2-(nnrphollno N- car bonyl ) - ethyl,

2- (N-mor pholi ng)-ethyl, 2-(N, N-di met hyl am no)- ethyl, 4-a Lio
4-benzy|oxyﬂh thyl, 2- benzylthionethyl, t- butoxycarbonylan1nonethyl
sec- 30 butyl, t-butyl, N, N-dimethylam nocarbonyl nethyl, 1,1- ethano,*
4- hydr oxyphenyl net hyl, 1-hydroxyethyl, 1- methoxyethyl,

4- et hoxyphenyl net hyl , benzyl oxy-met hyl, *= 22The ami no acid side chain
derived from 1-am no- cyclopropylcarboxyllc aci d. WO 96/ 22966

PCT/ US96/ 01349 - 22 - Ith| th bon thyl, .2- net (I sul finyl -
ethyl, norpholi no-REREY q%ﬂrie F%F ?J %ﬁgel\é] W, .2
- phenyl et hyl , aspaeehylmamnrbhaﬂtnaﬁn—paubonylmedhybrwnhmomorpholino-N—

2-thi azol yl - nethyl ’??,“'?5{ e |ty_f,q,1,a &};hyff (ﬂﬁ? dydgt féi)éaiaey-lchain,

norphollnocarbonylne E R |oneth

3-pyri dyl met hyl ; ef' iam ) }ﬁir #71 t hi onet hyl ; 2-
nfhhylsuILony:eShy[phéhgﬂunaamhﬂuyh nebumythymuréi»butyl

et hoxycar bonyl am ﬂ§g4¥?35 yhe gﬁg#g

carbonethoxynethyl %ﬁ} -tgg ﬁg gﬁ%ut é;{box t hyl t hi onet hyl ;
dlnethylanldonethym?¥ﬁ Q%ﬁ &G@P?Wé ¥ ﬁérr Wﬁﬁﬁ&%'u Asapropyl ; 4-
biotinoylaninobutymetﬁylduxﬁqﬂymamﬂpbbuSybyrhﬁqtaxydqﬂhylthxomethyl 2-

4- trifIuoroacetquaﬁgﬁﬁghﬁ_oﬂyl xIaQL 1ﬂggd%£,,
dlnethylanlnoethyl gace amn
conbi nation wit 9%#&%9%& BP H az@féhﬁ#ﬁ?%%b &;%6 ﬁPEY}rng 20
Most preferably, F&awhdmethnxﬂme&hgﬂthiomethplgr{nq}hunyimseabgtyn | sobutyl,
2- (methyl thio)- etrﬁﬁrb&&ymethyith;omethyl d;methylamldomethylthiomethyl,
acetylaminopropyl; 3-methy1ureapropy1 4-
biotinoylaminobutyl; 2- thlenylmethyl 3- pyrldylmethyl-

15 4-trifluorcacetylaminobutyl; -
dimethylaminomethylthiomethyl;
dimethylaminoethylthiomethyl; 4-
(dimethyiaminoacetylamino)butyl or in combination with

: R, forms a proline, azetidine or pipecolinic ring.

20 e - Most preferably, R; is selected from the
group consisting of iscbutyl, 2-(methylthio)-ethyl, 3-

" (hydroxypropylthio) -methyl, 2-(methylsulfonyl)-ethyl,
4-acetylamino-butyl, 4-(methylsulfonylamino)-butyi, and
4 - (ethoxycarbonylamino) butyl.

25 According to yet annther embodiment, R, is
selected from the group consisting of 4-carbomethoxy-
phenyl, 4-carboxyphenyl, 4-fluorophenyl, 4-methoxy-
phenyl, benzyl, methyl, phenyl, phenylmethyl,
phenylethyl, 4-chlorophenyl, 3,4-difluorcphenyl, 3,4-

30 dimethoxyphenyl, 2-methoxyphenyl, 3-methoxyphenyl, 4-
methoxyphénYl, 2-nitrophenyl, 3-pyridyl, 4-
phenoxyphenyl; 4-ethoxyphenyl; 4-nitrophenyl; 4-
acetylaminophenyl; 4-methylureaphenyl; 2-fluorophenyl;
naphthyl; 3-fluorophenyl; 3-nitrophenyl; hydrogen; 2-

'35 nitrophenyl; 4-cyanophenyl; 3-methoxyphenyl; 4-



(hydr oxypropyl thi o) -net hyl, 2-(nethyl sul fonyl)-ethyl, 4-acetyl am no-butyl,

4-(nBLhyLeuL#enyLaﬁ+ﬂe}—bueyF:—aﬁd—ﬁ?tErnuxyeauuuuyuannnu;uuryl. 25
According to yet another enbodinent, R4 is selected fromthe group

consi sting of 4- carbonethoxyi»phenyl 4- car boxypheésnyl , 4-fl uor ophenyl

4- met hoxysg cﬁﬂﬁﬂﬁ% benzyl, nmethyl, phenyl phenylnethyl, piErosdsmiday | |

4- chloropﬂln 4- dlfluorophenyl 3, 4- 30 di met hoxyphenyl ,

2- met hoxyphenyl , 3-met hoxyphenyl 4- met hoxyphenyl , 2-nitrophenyl,
3-pyridyl, 4- phenoxyphenyl; 4- ethoxyphenyl 4-ni trophenyl ; 4-
acetyl am nophenyl; 4-nmethyl ureaphenyl; 2- flaorophenyl; napht hyl ;
3-fluorophenyl; 3-nitrophenyl; hydrogen 2- 35 nitrophenyl; 4-cyanophenyl;

3- nethoxyphenyl 0; ophenyl; 4-propionylaminc;
PCT/ US96/ 01349 - é% M%&?(;%Hon R S T i

4- ami nophenyl ; 3- &nfpd ¥1ig 3 ?’6 iho¥ gﬁ-@a{f}w g W&ﬁ *éam no:

4-am no- 3- nitrophenméthyuﬁhahyiwhi}amﬁabhGxyphethenmlhekﬂhdhypUEﬁyl

~ 4-met hyl t hi h |_; z
met hyl t hi opheny},o yﬁoxér%rylaf% he&y(i Ryhpi nﬁmwlc %H

MRS bt P L o BRI AL S A AL M

sel ected fronlthengtnUﬁheny&manpqybylnebbmhgxyne@hyl;32$caﬁhmxwhnhymhenyl

4- 10 fluorophen ar N {et cﬂﬂﬁ-ﬂéﬂ' e

phenyl net hyl , all§+ 4*% ixBﬁﬁ ﬁr ﬁnﬁeneglox p e FQPnggno%ﬂ
preferred enbodi nBRPP¥L @WPFP V 'S e’rsf]se E\éP@rE ?ygr“’?‘l?s co
15 Acceonbiq;ingzﬂumduhoxpphéayiedBQQ¥ﬂmmeuhuxyp&enylfonnula ()

s COOH Accoifl ngh d@iferi0l N2icalbBybhefly £l P LB ne thoxyphenfr 2Pl €5 Of
some preferred om0 11, Phenylmethyl, allyl, ethynyl, and 3,4-
- ylethyl, phenylmethyl, &allyl, ethynyl, a
methylenedioxyphenyl.
| In another preferred embodlment Y is CO, CH,
or SO,. Most preferably, Y is CO.
15 According to another preferred embodiment, X
in formula (I) is COOH.
According to yet another preferred
embodiment, n is 1.
Examples of some preferred compounds of this
20 invention wherein X is a carboxyl group and n is 1 are
- provided in Table 1.
Table 1.




20 invention wherein X is a carboxyl group and nis 1 are provided in Table:
1. Table 1. [err] WO 96/ 22966

PCT/ US96/ 01349 -24- 1002 cyanonet hyl H [ sobut yI
phenyl CO 1003  cycl ohexyl net hyl H I sobut yl
phenyl oy 004 2-pyridyl net hyl H I sQbutyl .
phenyl wo 5  3-pyridyl methyl H i 3¢ 1349
phenyl CO 5 1006 4- hydr oxyphenyl net hyl H i sobut yl
1, 3- benzo- CO di oxol -5-yl 1007 4- pyri dyl net hyl H
i sobut yl phenyl CO 1008 pheny24 - . H
I sobut yl phenyl CO 1009 4- phenyl phenyl net hyl H
i sobut yl 1010 4- chl orophenyl net hyl H
i sobut vyl ph I m“m@ 1011 H4- tr'F‘f'!"ébr omet hyﬂ"pményl metaey|
H isobutyl 1008 NY byel hexyl 1013 phgnyl H
| sobut yl phenyl yelo w err] 1014 ﬁ3 1 ndo : . Phemyl cq,
i sobut vyl phieoy | 2—pyndyln0ﬂyfl015 4- benzamiilﬂﬂhﬁnyl met emyt H  co
I sobut yl phenyl CO 1016 4- am nophenyl net hyl H
i sobut yl pHORG| S-pyridvimethyll5 1017 H1-phisbylytycl opr oyl coH
| sobut yl he@ﬁé A CO 1018 3- acet am dophenyl net hyl
i sobut vyl | 4hvdroxyehenyimethyl 3 el o ik nyl met }{:PW'H co
i sobut yl phenyl CO 1021  1-napht hyl net hyi ‘V'H
i sobut yl PHeoY! 4-pyridyinie@yil022  2- naght hyloagLNY!
| sobut yl phenyl CO 20 1023 4- phenacet am dophenyl rret hyP H
i sobut vyl phdaags phcnvl CO 1024 2- amidophasopltpet hyl  phenyy H  co.
I sobut yl pheng/l CO 1025 2- (bi s(phenyl sul f onyl ami no) - H
i sobut yl pherl@P9  4-phenyipheprimmthyl et hy| '1026"°b‘£¥'benzam ebpivbny| mecRy|
H | sobut yl p, 1027 yl oxycar bonyl am nQ
H isobutyl ‘°b%en‘§F‘9‘y'L"“"‘""Eﬂ“goeny| me'? hyl. QSZE"%. 1028 R }' 2’
4- (2-am nobenzad dapt1  4-wifilbromethylphoRyiétiyl H  isobitANY | pheriyl® co
phenyl net hyl L )
1013  phenyimethy! H isobutyl phenyl S0,
1014  3-indolyl H  isobutyl  phenyl co
1015  4-benzamidophenylmethyl H  isobutyl phenyl co
1018  4-aminophenyimethyl H i:SObUM pheny! co
15 1017  1-phenyicyclapropyl H lsobutyl - phenyl " co
1018  3-acetamidophenyimethyl H  isobutyl phenyl  CO
1020  3-benzamidophenylmethyl H isobutyl | phenyl Co
1021 1-naphthyimethyl H isobutyl phenyl CO
1022  2-naphthyimethyl H " isobutyl phenyl co
20 1023 4-phenacetamidophenyimethyl H isobutyl phenyl co
1024 2-aminophenyimethyl H isobutyl phenyl CO
1026  2-(bisiphenylsulfonyllemino} H  isobutyl pheny! co
phenyimethyl
1026 2-benzamidophenyimethy! H isobutyl phenyl CO
1027  2-{(benzyloxycarbonylamino}- H isobutyl ~phenyl Cco
phenylmethy!
25 1028 4-(2-aminobenzamido)- H isobutyl phenyl co

phenyimethyl



WO 96/ 22966
PCT/OS96T 01349 - 25 - 1029 —4-12= =TTe arbe Tete
phenyl CO - phenyl net hyl 1030 3-am nophenyl met hyI H

i sobut yl phenyl CO 1031 3- (benzyl oxycar bonyl am no) - H
| sobutyl woes22968henyl CO phenyl nmet hyl 1032 3- ( phpeyBsEoisyeam do) -
H | sobut yl phenyl CO:-phenyl nethyl 5 1036 phenyl net hyl
H i sobut yl 1, 3- benzo- CO di oon 5-yl 1037
4- (N - phenyl urea) - H 2-thiazoly 5 phonyl CO
phenyl net hyl  net hyl 10382 Phenyl met hyl : H
. propyl phenyl CO 1039 phenyl et hyI H
- butyl Phe2y!  4-12.N-miglh Béﬁ,enﬁmlﬁ ul ety .. H
sec-butyl - phenyl -phgnﬂmm‘;%o 1041 5]t but oxy + ' Pphenyl . G4
hydr oxynet hyl phenyl CO 1042 t-buyoxy H
phenyl net hyl pHERG| %minopmlmauﬂ t - butBxy isobutyl phenyy H co
1, 1- et hano phenyl 1044 t-butoxy . met hyl
i sobut yl pH@Hi//I 3;”‘%’1%’?9%"""%%% rretl!gwtvl phenyi H CO
hydr oxymet hyl phenyl pheny 15 1046  phenyl methyl - H
phenyl et hyl PRE8Y! 3-iphenvistifendmi phenyl met, H
proline side-chain phem:]-.y:ny:ﬁwn 3%’ phenyl met y I _ phenyl ,  CO 1,1
- et hano' phenyl CO 1049 B phenyl net hyl ' H
asper agi ne S pAe#ky/| phenyimet®D si de- chai n HO50 isobutyl 1,3-benzo- co
4- (N - phenyl urea) phenyl nmet hyI H | sobut yl 1, 3- benzo-dioxol-56D
di oxol - 5-yl 20 nyI urea) phenyl . H i sobut yl
phenyl henyl ur ea)’bhen@thiazolvi-1y i s eheml| co
phenyl CO et hyI (N phenyl urea)p I et hyl met hyl isobutyl
phenyl CO 16638 paa.(Manenyl ur ea) phgpyl ma];opw H i SOQW,I co
phenyl CO
- 7038 phenylmethyl H butyl phenyl co
~ 1040  phenyimethyl H sec-butyl phenyl co
10 .1041 t-butoxy H hydroxymethyl phenyl CO
1042  t-buyoxy H phenyimethy phenyl co
1043  t-butoxy H 1.1-ethano phanyl co
-1044  t-butoxy methyl isobuty!- phenyl co
1045 phenyimethy! - H . - hydroxymethyl - phenyl Cco
15 1048 phenyimethyl H phenyimethyl phenyl co
1047  phenyimethyl H proline side-chain phenyl Cco
1048  phenyimethyl - . H 1.1-ethano’ phenyl co
1049 B phenyimethyl H asparagine pheny! Co
side-chain
1050  4-(N"-phenyiurealphenyimethyl H isobutyl 1,3-benzo-  CO
. : - dioxol-5-yl
20 1051  4-(N'-phenylurealphenyl H  isobutyl pheny! co
10562 2-[4-(N'-phenylureﬁ)phenvl]- ' :Hl isobutyl phenyl co
ethyl
1063  4-(N'-phenyiurea)phenyimethyl methyl isﬁbutyl phenyl co

1054  3-{N'-phenyluresiphenyimethyl H isobutyl phenyl Cco



WD 96/ 22966 :
PCT/ US96/ 01349 - 26 - 1055 —4-(N-- phenyl urea) phenyl net hyl nethyl- i sobutyl -
1, 3- benzo- CO di oxol -5-yl 1056 3- met hoxy-4- (N -phenylurea)- H

I sobut yl 1, 3-benzo- CO phenyl net hyl

di oxol - 5-yl %3 :hydr oxy-4- (N - phenyl urea) - H i sobut y}_.m,s,gmu,
e

1, 3-benzo- nyl net hyl xol - 5-yl
1058 3- et hyl 4- (N - phenyl ur ea) - H isobutyl 1, 3- benzo- CO
phenyl et hyl _ di oxol -5-yl 5 1060

4- (N - phenyl ur ea) phenyl rret hyl H | sobutyl = 26 - phenyl CO 1063

4- (N - phenyl urea) phenyl net hyl H i sobutyl benzyl CO 1064

4- (N - net hyl urea) ph | sob 1, 3- benzo- CO

di oxol -5-yl 1065 4 % é@{ﬂ"&ﬂ!} bty 'T—"u""" isobytylo g y 1 ;.'3"’:';”' €O
1, 3-benzo-  CO phenyl net hyl oIS - 5- i
1066 4- (N - phenyl uress premsthssgiamil-pHanylirég}outyy | w 1, 3-benzfsenze- CO co
di oxol -5-yl 10 1067 4- (pNenypmdrid Uyl ur ea) - i SOlaioktis-yi

1, 3-benzo- CO phenyl net hyl - dioxol -5-yl
1068 4- (N -cycl oheX 7ure3a')V‘"°"V'4'W'P"°"Y'"F‘sbbuﬂ$/I isobutyl] 3. penAé-benzacO CO
phenyl met hyl di oxol - 5-yl 10dgxol-E-yi

4- (N - phenyl urea)ph J 2 oxy henyl 70
4- hydr oxyphenyl net hy?‘g‘J ”Pép;?ﬂmn ﬂ%l' H ZE'HWQ%'Hoxy %@

4- (N - phenyl ur ea) phenyl net hyl - I sobut yl 3- met hoxy phenyl 15
1073 4- (benzyl osycmdmonw-(unpmn)lurea)pﬂﬁylm'omvlbm{ yl isobutyl 1, 3- benengt CCco
phenyl et hyl di oxol -5-yl 1074

4- (phenyl sul f onami d#383 *‘H'Ph‘“ﬂ"'mﬂﬂuﬂ‘wth\" H  lisshutdnzo-  B®zphenyneffyl

1 S benso’ 00 i ol 5 SN -GRSIAERR Y A [y egilcny et e ©0

i sobut yl 1, 3- benzo- CO di oxol -5-yl 1077
4- (N - et-hyl ur ea) phengdsnetsamt-isoprdpylufesiout vl H isostt#eNZO- 1 3Benzo- co
phenyimaethyl ~ dioxol-5-yl
1086  4-iN'-phenylureajphenylmethyl H isobutyl 1.3-benzo- Cco
' o " dioxol-5-yl
10 1067 4-{N'-p-toluylurea)- H isobutyl - 1,3-benzo- co
phenyimethyl : _dioxol-5-yl :
1068  4-(N'-cyclohexylurea)- H isobutyl 1,3-benzo- co
: phenyimethyl - : L : - " dioxol-5-yl '
1069  4-IN'-phenylurealphenyimethyl H isobutyl! 2-mathoxy co
. pheny!
1070 4-hydroxyphenyimethyl H  isobutyl 2-methoxy  CO
’ : phenyl
1072  4-{N'-phenylurealphenyimethyl H isobutyl -3-methoxy co
' phenyl
15 1073 4-lbenzyloxycarbonylamino)}> H isobutyl 1,3-benzo- co
phenyimethy! _dioxol-s-vi
1074  4-{phenyisulfonamido) H isobutyl 1,3-benzo- co
phenyl-methyl : dioxol-5-yl
1075 4-(benzamido)phenylmeathyl H isobutyl 1,3-benzo- CO
: dioxol-5-yl
1076  4-(N'-t-butylurealphenylmethyl H isobutyl 1.3-benzo- CoO
' dioxol-5-y|
1077 4-IN'-ethylurea)phenyimethyl - H - isobutyl ~ 1,3-benzo- co

dioxol-5-y!



di oxol - 5-yl WD 96/ 22966

PCTUSQ6/014349—27 - 10—7—8——4—6‘N—('3—H'Eﬂ|uxypneny| fure:d)- H—Tsobut yl

1, 3- benzo- CO phenyl net hyl - di oxol - 5-yl
1679  4-(N -(2-net hoxyphenyl Yurea)- H i sobutyl 1, 3-benzo- CO
phenyl rret%;m _ di oxol - 5-pOrnEeéEiaee
4- (N - (3pyridyl)urea) H | sobut yl 1, 3-benzo- CO
phenyl et hyl di oxol -5-yl 1081
phenyl et hyl H i sobut yl 27 phenyl CO 5 1082
3- phenyl propyl i sobutyl = ~  phenyl CO 1083
nmet hyl | sobut yl phenyl CO 1084
2- (4- hydr oxypheny hy, I enyl . 108544
benzyl oxy 107 i,':, ,mg:nmﬂ'ﬁﬂ’m‘w - mﬂﬂﬂ 6"
N- phenyl am no I sobut yl phenyl CO 10 1087
2- (4- hydr oxyphenyhor hyd-{N*- lmhdwdxvphimbmbyl H ispiaayty | 1,3%Eandd088 co
4- (N - phenyl ur ea) pheny|pmedviméthyH | sobut yl . 4-met hoxy dioxdE&ypbhenyl
1089 4- (N - phenyl urea henyl methyl H 2- &h met hyl t hi o) - 4- met hoxy CO
ethyl phd?8A '9ﬁhenyl ur )ph@ﬂ'gfm‘!et hyl H?1- 3r'§'g¥5’fjt y| €O
1, 3-benzo- CO di oxol - 4- hydr oxyphenyl net hyl | sobut yl
phenyl 3 1 thoxyphenyl et NYisobutyy  H sPuUtyl o
phenyl 338 gﬂnl trophenyl met hyl ® I—‘Ilty | sobutyP'
phenyl ° COslomz ra-ghenygropyl H  isbbutyl i SObuphEnyl co
phenyl CO 1086 2- hydroxyphenyl net hyl _H | sobut yl
phenyl CO 1@@@ rI:9*1'|'1f§/droxyphenyl met hy isohytyl | sobahkepy! co
phenyl 1 3, 4- di hydr oxyphenyl rret I H isobutyl
phenyl ’fyﬁ'é Y)P%EL W ""X I sobu 'W‘ v co
phenyl CO 1;&9, ,,g,,—z%;am)-4 hydroxy SH i sobpekl co
phenyl CO net hoxyphenyl net hyl 1101 4 (be"r'ldzd;)iI oxycar bgély+ am no) - H
I sobut yl phaesy| N-phenylantitd phenyl met hwl isobutyl phenyl co

10 1087 2-i4-hydroxyphenvyllethyl methyl isobutyl phenyl co

1088 4-(N'-phenyluresiphenylmethyl H isabutyl 4-mathoxy CO

phenyl
1089  4-(N'-phenylurealphenyimethyl H 2-{methylthio)- 4-methoxy co

ethyl . phenyi
1090 4-IN‘-phenylurea)phenylmethyl H isobutyl 1.,3-benzo- CcO
dioxol-5-yl
1081  4-hydroxyphenyimsthyl H  isobutyl  phenyi co
15 1092 4-methoxyphenyimethyl H isobuty! pheny! co
1093  4-nitrophenyimethyl H isobutyl ~ phenyl co
1084  n-hexyl H  isobuty phenyl co
1086 2-hydroxyphenyimaethy! H isobutyl - phenyt co
1097 3-hydroxyphenylmethyl H isobutyt - phenyl CO
20 1098 3.4-dihydrogyphanvlmethyl H isobutyl phenyl Cco
1099 2.2-diphenylethyl ‘H isobutyl phenyt CcOo
1100  2-bromo-4-hydroxy-5- H isobutyl phenyl co
methoxyphenyimethyl
1101  4-(benzyloxycarbonylemino)}-  H isobuty! phenyl co

_phenyimethyl



WD 96/ 22966
PCT/ US96/ 01349 -28- 1102 - _2-(N -phenyl urea) phenylnethyl H isebutyl

phenyl CO 1103 4- am nophenyl et hyl H i sobut yl

phenyl CO 1104 4-(phenyl sul fonam do) phenyl- H i sobutyl

phenyl _CO net hyl. 1105 4-(benzam do) phenyl net hyl

phenyl Ww&g‘ﬁl% 5- (N - phenyl ur ea) pent yl H i S(‘)‘Lut Y

phenyl CO 1107 5-(N -t-butylurea)pentyl H i sobut yl

phenyl CO 1108 4-ni trophenyl am no H I sobut yl

phenyl CO 1109 4-ami nophenyl am no - 28 - H | sobut yl

phenyl 1110 4- (N - phenyl urea) phenylamno H isobutyl phenyl 10
1111 3, 5-di met hoxy- 4- hydr oxy- H i sobutyl . phenyl phenyl net hyl

1112 4- hydr oxy- 3- n"l’-?zopt?e‘h‘yl"neﬂlimiphqnviwut'ﬂ/l isobutyl pheny| phenyi3 . Co
3-ni trophenyl et hyl en 1114 henyl met hyl
met hyl isobutyl . 1103 hé‘FRﬂ'"”h‘"yﬁm&ﬂ} 1115 then&f"ﬁﬁ%hy " ondmy &9

i sobut yl 4- chl,m 4- Réiidio)ohe ismﬁ‘\ﬂy' met hy by,
H 1- hydr oxy- et hyl ( yl CO°111 phenyl banyl Hco
1- net hoxy-et hyl phenyl --CO 1119 phenyl net hyl H
met hyl phEtopl #lb-nz@@dqmﬁvlmﬂpﬂe nyMret hisbbutyl phenyinet hy|CO
met hyl phenil , G0 1122 Ergenyl nmet hy| H
4- net hoxy- 106 5-IN-pheyiweplbentyiet hy| Ho0 isabl  phenphemdt hy| €O
H 2- phenyl et hy A Qﬂ 124 hen l;mhhyl
4- benzyl oxy- pheJH'y7 %ﬂﬁ% %‘ény ﬁet hyl |"?125 L enyl et R 'TM &
H 4- hydroxy- 1108 PRaitydphenylamincO pheny| wet th_soWG phem&hﬁet hyl co
H benzyl oxy- phenyl CO net hyl WO 96/ 22966
PCT/ US96/ 01349 1109  4-aminophenylamino H isobutyl phenyl
1110  4-(N'-phenylurealphenylamino H isobutyl phenyl
10 1111 3,5-dimethoxy-4-hydroxy- H isobutyl phenyl
phenyimethyl .
1112 4—hyd;9xy-3-nitrophanylmothyl H isobutyt phenyl
1113  3-nitrophenyimethyl H isobutyl phenyl
1114 ° phenyimethyl methyl isobutyl phenyl co
1115 phenyimethyl H isobutyl 4-chloro co
: phenyl
15 1116 phenyimethyl 'H  1-hydroxy-sthyl  phenyl co
1117  phenyimethyl H 1-methoxy-sthyl  phenyl CcO
1119 phenyimethyl H methyl phenyl co
1120  phenyimethyl methyl methyl phenyl co
1122 phenyimethyl H 4-methoxy- phenyl co
phsnyimethyl
20 1123 phenyimethyt H 2-phenylethy} phenyl co
1124  phenyimethy! H  4benzyloxy-  phenyl co
_ ghenylmethvl o
1125 phenyimethyl H 4-hydroxy- . phenyl Co
: : phenylm_lith'yl
1126 phenyimethyl ~H benzyloxy- phenyl co

- methyl



- 29 = 1127 phenyl net hyl H benzyl t hi o- phenyl

CO - - I utyt
1, 3- benzo- CO di oxol -5-yl 1129  4-(N -phenyl urea) phenyl nethyl H benzyl
1, 3- benzo- CO di oxol -5-yl -1130  4-(N - phenyl urea) phenyl nethyl H benzyl
phenyl wo9%atdss 1131 4- (N - phenyl urea) phenyl met hyl HeCT/USS6D13ant V|
phenyl CO 1132 4- (N - phenyl urea) phenyl nmet hyl H 4-(benzyl oxy-
phenyl CO car bonyl am no) - butyl 1133 4- (N - phenyl urea) phenyl met hyl H
sec- butyl 1, 3- benzo- CO di oxol - 591134
4- (N - phenyl ur ea) phenyl mret hyl H t-but oxy phonyl CO
car bonyl am no- nethyl 1135 4- (N - phenyl urea) phenyl net hyl H
2- (et hyl t hi o) - mﬁu(,;p ethyl 10 136 io
4- (N - phenyl urea) pﬁ”ﬁyl meth 2 benzyl t hi o- m,ﬁg‘ﬂ‘enyl P nvl tﬁ
1137 phenyl net hyl | sobut yl 2-nitro
phenyl 1138  4- (quoheqwrmwrmmwmnylu H &obutgnet hyl 13-beﬁhenylco
CO 1139  4- (N -phenyl urea) phenyl rret hyl H 4- am' no- butyl diomlrﬁﬂyl CO
1140 phenyl carb I sobuty phen
CH err] 15 1142{% e‘HW’BﬁY"ﬂW@h’"‘"’“‘"" ¥ pH%‘ﬁY' |sobutyl1¥*b:’-;‘°" FRenyl
CH err] acyl 1142 2, 3 benzocycl obut yl H i sobut §P*=Y phenyl
CO 1143 4-hydr oxvmenxlmesmuwummmm}mmw H SObpdnh heRaY! co O
1144  4- hydr oxyphenyl net hyl I sobut yl phenyl 80
1145  4-(t-buboxyar béﬁm-ntnmlm)a)phenvlmbthvlsabut ysec-butyl phephghyt O
phenyl methyl 2 0 1146 4- hy drox¥‘phenyl nmet hyl H I sobut yl
3- met hoxy cO phggw 4-{N'-phenylurea)phenyimethyl H 4-(benzyloxy- phenyl Cco
carbonylamino)-
buty!
1133  4-(N'-phenylurea)phenylimethyl H sec-butyl 1,3-benzo- co
dioxol-5-yl
1134  4-{N'-phenylurealphenyimethy! H t-butoxy- pheny! CcOo
carbonylamino-
methyl
1135  4-(N'-phenylurea)phenyimethyl H 2-{methylthio)- | pheny! CO
ethyl
10 1136 4-(N'-phenylurealphenyimethyl H 2-benzylithio- | phenyl Cco
methyl
1137 phenyimethyl - H isobutyl 2-nitro . co
_ . , . . phenyl
1138 4-(N'-phenylurea)phenyimethyl H aminomethy! phenyl CcO
1139  4-{N'-phenylurea)phenylmethy) H 4-amino-butyl phenyl Cco
1140 phenyicarbonyl H isobutyl - .phenyl CH,
15 1141 phenylcarbonyl phen- isobutyl phenyt CH,
acyl
1142  2,3-benzocyclobutyl H isobuty! phenyl co
1143  4-hydroxyphanylmethyl H isobutyl benzyl " CO
1144  4-hydroxyphenylmethyl H isobuty! phenyl co
1146  4-(t-butoxycarbonylamino)- H isobuty! phenyl Co
phenyimethy!
20 1146  4-hydroxyphenyimethyl H  isobutyl 3-methoxy  CO

pheny!



WD 96/ 22966

PCT/.US96/ 01349 -30- 1147 4-acetam dophenyl pmet-hyl— H I sobut yl-
phenyl CO 1148 4- hydr oxyphenyl net hyl H i sobut yl
3- pyridyl CO 1149 2- qui nol i nyl H I sobut yl
phenyl . 1150. 2- phenyl et hyl H [ sowgm-w
phenyl WWHSZ 2, 2-di met hyl pr opyl H | sobut yT
phenyl CO 1153 benzyl oxy H i sobut yl
3-pyridyl CO 1154 t-butyl am no H I sobut yl
phenyl CO 1155  phenyl net hyl - 30 -4 t - butyl
phenyl CO 1156 nmet hyl H t but yl
phenyl CO 10 1157 hen | met h _ i sobutyl
benzyl CO 11518'47 pﬁ"éﬁ "t"“'m“" - H igpbutyt |sobut9?°""' .co
1, 3- benzo- CO di oxghk- 5; yl met gyl .t 1 SO yl
2- met hoxy CO pheny f&d ilEﬁ’eny met hyl _m-’w - H 'yr’é"(%lutyl w
3- met hoxy CO phenyb 11.635mnnhenzyl oxy H isobutyt H pHef@@but y| co
met hyl CO 15 1163 4- (N -phenyl urea)phenyl nethyl H 2-(nethylthio)-
1, 3-benzo- CO et 60 2-phenyiethyi oxol - 5-y| 164 isdhut| et hy| phenyl co
H 2- (met hyl t hi o) - 1, 3-ben CO et hyl di oxol -5-yl 116
4-(N -(mtoluyl) 1>é 22“*—'?""“'7‘ Rbbut yl H I°b§tybenzo G0 &
phenyl net hyl : -5-yl 14894v co
4- (N - benzyl urea) - 1183 h'"ﬁ'"oxv | sobut yl 1, 3-benzo- % Y
phenyl net hyl 1154  t-butylamino H dimﬁl S-yl 1&'-397' co
4- (N - phenyl urea) phenyl net hyl ‘H norphol i no- N- 1, 3-benzo-
car bonyl net hyl diﬁiél' phepyimptlyl 1173  4- h¥idr ox‘y‘p‘hényl met hyﬂhmvl H Cco
I sobut yl CO phenyl 1174 4 hy'%W xyphenyl H
2- (et hyl t hi o) - %rgt h& O et hyl gr‘x 1175n§‘°ﬁeny| mSthy!
H 2- (et hyl g 0.)15-, frembiyy  CO ethyl  iecbuyt PheNYlbgnzy co
1158 phenyimethyl H isobutyl 1,3-benzo- co
- dioxol-5-yl
1169  phenyimethyl H  isobutyl 2-methoxy  CO
- phenyl
1160 phenylﬁuomvl H isobutyl 3-methoxy CO
S phenyl
1162 benzyloxy H _ lsobutyl mathyl CcOo
15 'i163 4-{N'-phenylureajphenyimethyl H 2-{methyithio)- 1,3-benzo- co
ethyl dioxol-5-yl
1164 phenyimethyl H 2-{methyithio)- 1,3-benzo- co
: " othyl - dioxol-5-yl
11 eé 4~{N'-{m-toluyljurea)- H isobutyl 1.3-benzo- co
phenylmothyl dioxol-5-yl
1169 4-(N" bsnzyluroa)- H isobutyl 1.3-benzo- co
phenyimethyl g dioxol-5-yl
1170  4-{N'-phenylurealphenyimethyl H morpholino-N- 1,3-benzo- co
) . carbonyimethyl dioxol-5-yl
20 1173  4-hydroxyphenyimethyl H isobuty! 4-methoxy co
_ phenyl
1174  4-hydroxyphenyimethyl H - 2-{methyithio)- 4-mathoxy co
ethyl _ phenyl
1175 phenyimethyl H 2-(methyithio})- 4-methoxy cO
ethy! phenyl
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PCT/USI6/ U349 = 31- 1176 #4=(N—ptenyrurearpremytrethy+—H

t hi omor phol i no-N- 1, 3- benzo-“$ CO car bonyl et hyl * di oxol -5-yl 1177
4-(N -phenyl urea) phenyl met hyl"'H NN-(nmethylprop 1, 3-benzo- CO

ar gyl ) am wer 961229681 0xol - 5-yl carbonyl -nmet hyl 1178 phenylﬁ@yﬁgkm

H | sobut yl 4- met hoxy CO phenyl 1179 4- (N -(o- tquyI)urea)
H i sobut yl 1, 3- benzo- CO phenyl net hyl

di oxol -5-yl 5 1180 4-(N'-(2-thiazo|y|lu5fa2- H I sobut yl

4- met hoxy CO phenyl net hyl - phenyl
1181 4- (N -(3-chl orophenyl )urea)- H isobutyl 1, 3-benzo- CO

phenyl net hyl 1176 _ 4-IN"-phe . y|
4-(N - (4-pyridyl)urea)- {N*-p nvlurea)phan\gmathYl :hi 1, :jb.%
|oxo -5- yT' T

phenyl net hyl
4- (N -(2-chl or ophti?y! )&rm'a#wnvluredbhemwmmyh N.NUmethBs O- 1,3-ber2e)  CO

phenyl net hyl argyllamind| - 5- ydioxbLBH

4- (N - phenyl ur ea) phenyl met hyl H isobutyl carhiopgitmethyl ani no- CO car bonyl
10 1187 3-(N en opyl 'H I sobut vyl phenyl

CO 1188 1 phenVPEyc&'pP@%{"lw H Hi sodf? methghz0 L0  CO
di oxol -5-yl 1189  1-i ndanyl H i sobut ﬂ vl phenyl
CO 1190 4-(N - (orwzel ugiNyé-toRdyhurea)r H Hi SOlLbIlyI B&ELHOXY ¢ CO
phenyl net hyl phenyimethyl phenyl 11%,«,..5

4- (N - phenyl ursea) phenyl nethyl H 2-(N-norpholino)- 1, 3-benzo- CO et hyl

di oxol -5-yl 15 178@> 4’"‘!1 W'z'('ﬂmfﬂ!l‘hoxyph'ényl Jispbutyd) -  H i%mithexyl €O
4- met hoxy CO phenyl phenyl phenyl 1193

4- (N -ph I b I th h
e s ), gy o

phenylnethyl phenyl
4- (N - phenyl ur ea)ipd nwmwndﬂuml- sobut yIH isobut@4- di f | UALPBenzdCO pPEENY!
phenylmothyl dioxol-5-yi )
1185  4-(N'-(2-chlorophenyl)urea)- H isobutyl | 1,3-benzo- co
phenyimethyl dioxol-5-yl
1186  4-(N'-phenylurealphenyimethyl H isobuty) isobutylamino- CO
carbonyl
10 1187 3-IN‘-phenylurea)propyl H isobuty! pheny! CO
1188  1-phenylcyclopropyl H isobutyl 1,3-benzo- CO
: : . dioxol-5-yl
1189 1-indanyl H isobutyl pheny! co
1190  4-(N"-{o-toluyllurea)- H  isobutyl 4methoxy  CO
. phenyimethyl phenyl
1191 4-(Nphenyiurealphenyimethyl H  2-N-morpholino)} 1,3-benzo-  CO
ethy! dioxol-5-yl
15 1192 4—(N'-Iz-methoxyphenvllum} H iscbutyl 4-methoxy co
phenyimethyl _ phenyi
1193  4-{N'-phenylurea)phenyimethyl methyl isobutyl 4-methoxy CO
phenyl
1194  4-{N'-{2-pyridyllureal- H isobutyl 4-methoxy co
phenyimethyl phenyl
1195 4-{N’-phenylurealphenyimethyl H isobutyl 3.4difluoro- CO

phenyl



™~
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¢ PCT/ US96/ 01349 - 32 - 1196 - _4-(N -phenyl ur ea)phenyl net hyl—-H—-sobut yl
i 3,4-dinmeth CO oxy- phenyl 1197 4-(N -(o-toluyl)urea)- H
I sobut yl phenyl CO phenyl net hyl 1198
i 4-(norpholinocarbonyl am no)- H isobutyl 1, 3- benzo- - e
" phenyl net hyfV096/22966 ~* - di oxol - 5-ylpclrfgg 1349
4- (N - phenyl urea) phenyl net hyl H 2-nethyl - 4- et hoxy CO
sul finylethyl phenyl 5 1200 4- (N -(2-ethyl ghenyl Jurea)- H I sobut yl
1, 3-benzo- CO phenyl net hyl T - 32 - di oxol - 5-yl
1221 4- (N -(2-nitrophenyl)urea)- H | sobut yl 1, 3-benzo- CO
phenyl et hyl , _ .. dioxol-5-yl 1206
4- (N - (2-i sopropy| pht8fy| y&iNsehenviyesiphepyimethyl H ' isebigul 5 - . . €O

phenyl et hyl | di oxol - 5-yl 13%YPheny!
4- (N - (2-1 sopropyl pyggyy| JeiNe@hsnniurenSOPUL Yl 1 4 OXY * Ghanyl co
phenyl et hyl phenyimethy} phenyl 1208
4- (N - (2-ethyl phenyl ) urea) ~ H isobutyl 4- met hoxy CO
phenyl net hyl 1198  4-imorpholinocarbonylaminol- H  pisogtl 10  11(@dbenzo-  CO
4- (N -(2-t-butyl phenyl) umbenyvimethyy | sobut vyl 1 , 3-benzo- diewlbyi
phenyl et hyl , dipoxal - 5-yl 1210
4-(N -(o-toluyl)ur 6559_9 “‘"FP"'""'"’T’%’%‘BU‘("{/'?‘""' H L o 0- ;@;,mxy co
phenyl net hyl di-oxol - 5-yl 13
4- (N -(o-toluyl)Brepdoo 4-tN-12-ethylpheryitiryd)- H  3isébutjyimet hoxy 13@enzo- €O
phenyl et hyl phenyimethyl a phenyl 1214  dioxol-5-yi
4- (N - phenyl ur ea) phenyl net h}I/I H N, N-di net hy 1, 3-benzo- CO am no-
di oxol -5-yl car bony!2f3t hyfNt2nitrophepyRureal-phendi ur ci#pny| net hy43-bepzo-  CO
2- (N, N-di net hyl - 1, 3- be®PyVImsho) - et hyl di oxol -5-yi 15 $oRES
4- (N - phenyl urea) ph | et R¥da.idd ‘mﬁ?;;wl po- N-; - benzo- 4 3.46hd0- co
car bonyl ) - et hyl d.fi(%oln?'-- ,: roévl 4-(N -(o-tol :ﬁ’/ )urea) - diom.;,.:.
4- (benzyl oxy- - 3, 4-di net hoxy CO phenyl net hyl '
carbonyl am no) - phtaoyl [#Ni2-isopropyiphenyllurea)- H isobutyl 4-methoxy co
phenyimethy! o ' _ phenyl
1208  4-IN’-{2-sthyiphenyl)urea)- H isobutyl 4-methoxy CoO
phenyimethyl : ' o phenyl
10 1209 4-(N'-(2<t-butylphenyljurea)- H isobutyl 1,3-benzo- co
phenylmethy! dioxol-s-v!
1210  4-(N’'-(o-toluyllurea)- H isobutyl 1,3-benzo- Co
phenyimethy! _dioxal-5-yl
| 1212  4-{N'-(o-toluyljurea}- H isobutyl ~ 3,4-dimsthoxy CO
phenyimethy! : ‘phenyl
1214  4-{N'-phenylurea)phenyimethyl H N,N-dimethy! 1,3-benzo- Co
amino- 'dioxol-5-yl
carbonyimethyl
1215  4-(N'-phenylursalphenylmethyl H 2-(N,N-dimethyl- '1,3-benzo-
amino)-ethyl dioxol-6-yl
15 1216 4-(N'-phenylursalphenyimethyl H 2-imorpholino-N-  1,3-benzo- Cco
carbonyfl-ethyl dioxol-5-yl
1217 4-(N'~{o-toluyl)urea)- H 4-{benzyloxy- 3.4-dimethoxy CO
phenylmethyl carbonylamino)-  phenyl
1218  4-IN’-(2-pyridyllurea)- H isobutyl 3,4-dimethoxy CO

phenylmethyl!

phenyl



1218 . 4- (N - (2-pyri dyI )urea) - H I sobut yl 3, 4-di met hoxy CO
phe —ptrenyt WO96/ 22966
PCT/ US96/ 01349 - 33 - 1219 . 4- (N (3-pyri dyl )urea) H i sobut yl
3,-4-di net hoxy CO phenyl net hyI phenyl
1220  4- (- thyl -3-pyridyl) H i sobut yl 4-poarasesmzss CO
urea) - phenylnethyl' : phenyl 1221

3- met hoxy-4- (N - (o-tol uyI ) - H isobutyl 1, 3- benzo- CO

ur ea) phenyl et hyl - 33 - di oxol -5-yl 1222

4- (N - (2-chl orophenyl ) urea)- H isobutyl 1, 3-benzo- 'CO

3- met hoxyphenyl et hyl di oxol -5-yl 5 1223

4- (phenyl am nocarmgyl AN S pyddyhured)SOPUL Y| ¢ isobutyl 3- DENZ03 4dinfdthoxy cO
met hyl ) - phenyl- honvlmethvl d| 0xo0l - 5-y| phedyi4

4- (N -(o-tol uyl)urea)- 2- (et hyl t hi o) - 3, 4-di met hoxy CO
phenyl net hyl 1220 HN'-(ZMW-&DWVI! H  isplivewhy| 12254-methoxy CO

4- (N -(o-tol uyl )urea)-urea)-nhl!rwlmﬁth\clr (benzyl oxy- :

1, 3- benzo- phengtQO

phenyl net hyl ' yI a | oxol -5-y 1227
4- (N -(o-toluyl )u}’ﬁé) 3"") nymg:h thio thy'l' NY?S benzoﬁ;a'lg" ?!'20
phenyl et hyl urealp di oxol - 5-yl T‘ﬂ%

4- (N -(o-toluyl)urea)- H 2- (et hyl t hi o) - 4- et hoxy CO
phenyl net hyl 1222  4-(N'-{2-chloropl@hjiytea)  H isgogny| 10 1,38é8nz0- CO
4-(N -(o-toluyl)urea)- 3-muthoxwhonvlm@h\q met hyl - sul fonyl) 1 3 diewob®¥l CO
phenyl et hyl di oxol - 1246 co

4- (N - (o-tol uyP) ut22d) - 4"""""‘!‘?'“‘"°°‘!9°W'!?0x?pr 0

pigobutyh 3 benz&)s’""’“z

pheny! met hyl methyll-phenyl, i ) et hyl di oxol - 5- y| HPI4%HY

4- (N -(o-toluyl) 4-(N'-{o-to1 sobutyl g 2-(nfbttivichio) OPNE R Mimefrioky CO
phenyl et hyl 1273{%3 ( ph - ‘o-%wi” +’)urea) Hathyl ‘A4- acet yphaigi no- Y

1, 3- benzo- CO phenyl rret hyI butyI di oxol -

1272 4- (N - (2- met2agl p
urea) phenyl net hyl

Adyib-Joluyhuredht

phenylmethyl  car bonyl ani no)

1282 4-(N -(o-toluyl)urea)-pyrid-5- H i sobut
1227  4-{N'-{o-toluyljurea)- H
phenylmethyl
1238  4-IN'-{o-toluyllurea)- H
phenyimethyl
10 1245 4-{N’'-(o-toluyllurea)- H
phenyimethyl
1246  4:(N'-{o-toluylurea)- H
' phenyimethyl
1248  4-(N'-lo-toluyllurea)- H
' phenyimethyl
1270  4-{N’-(o-toluyllurea)- H
phenyimethyl
1272 4-{N’-{2-methyiphenyl) H
urea) phenylmethyl
15 1282  4-N'-lo-toluylluree)-pyrid-6- M
ylimethyl
1294  4-(N'-(o-toluyl)urea)- H
phenyimethyl
1311 4-(N'-(3-mathyl-2-pyridyl) H

urea) phenylmethyl

4- (Het hokipenzyloxy- 1, 3-hdhenso- €O

°'f*t?r'¥39w1"ﬂ5 ylionglRyj| 1 5

1, 3- benzo- CO
.methyithiomethyl 1,3-benzo- co
dioxo}-5-yl
2-{methylthio)- 4-methoxy CO
ethy! phenyl
2-{methyl-sulfonyl)- 1,3-benzo- co
ethyl dioxof-b-yl
3-lhy|’doxvpropy-' 1,3-benzo- co
thio}-methyl! dioxol-5-yl
isbbutvl 4-fluorophenyl CO
' 400tylamino- 1.3-benzo- Co
butyt . dioxol-5-yl
' 4-{methoxy 1,3-benzo- co
carbonyl amino) dioxol-5-yl
butyl :
isbbutyl 1,3-benzo- cOo
dioxol-5-yl
4-{methylsulfonyl- 1.3-benzo-  CO
_amino)-butyl dioxol-5-yl
4-(methoxy 3.4-dimathoxy CO

carbonyl amino)
butyt

phenyl

5-yl



yl ) met hyl di oxol -5-yl 1294

4- (N -(o-toluyl)urea)- ‘H 4 (nethylsulfonyl- 1,3-benzo- CO
phenyl et hyl am no) - but yl - di oxol -5-yl 1311
4-(N -(3-methyl -2-pyridyl) H 4- (et hoxy 3, 4-di net hoxy CO urea)
phenyl nmet hyl . L carbonyl am no) phenyl butyl ,&ﬁ%é;.-6
PCT/USQG/O%@QQ“@%ﬁﬁ' 1319 4- (i1 ndol yl carbonyl H iﬁ?;o uty
1, 3- benzo- CO ami no) phenyl et hyl
di oxol -5-yl 1321 4-(N -(o-toluyl)urea)- H I sobut yl 4-
CO phnyl net hyl - 34 - carboxyphenyl - 1327
4- (1-i ndol ecar boxyl am no) - H isobutyl 1, 3-benzo- CO
phenyl net hyl .. ..dioxol-5-yl .1336
6- met hoxy- 5- (N - (o- ‘L%Puyﬂ;):' : rl""‘Y’sobutyl H " isqbuylyonzo- di'3 o co
ur ea) - 2- pyri dyl net hyl ino di oxol - 5-y| 5%
4- (N - (o-tol uyl) uregh 4-(N"-(bltoluyliurgd)TEL Ny @anMyNO  jgoplayp- DENZO-4. CO o
phenyl et hyl ph‘nvlm.tihuyyﬁl{ hyl t hi onet hyl '-?ji 0XO0l - 5- Y| cahsiyphenyl
4- (N -2-pyridyl) 2- (met hyl t hi o) - 3, 4-di net hoxy- CO
ur ea) phenyl net hyl 1327 4-(1-mdo|ecu¢phjdmmol- H pihdmyvl 1358 1.3-benzo- CO
4- (N -phenyl t hi our ea) phenpmethyl | soput yI . 1,3-benzo- digxo-5-y)
phenyl et hyl i gxol -5-yl 1
4- (N -(o-tol uyl)uresy® 6'"' _p";':h H d' |hydroi3 o co
phenyl net hyl benzofuran 5- y %61
4- (N - (o-toluyl )yren)us 4-iNto-toluyllibd)y | thio H  Adimehidaning h- f8benzo-  CO
phenyl et hyl phenyimethyl et hyl ' etmltynoph\bvlyl d&ol-w380
4- (N - phenyl - N'- net hyl - H I sobut yl 3- benzo-
guani di no) - phenyl meRy|  4-IN-2-pyridyl) H d?mﬂt!!"’yl 1%8‘!'"‘3‘“0’“ co
4- (N -(o-tol uyl)urea)- “”ﬂ"h‘“""“&“‘('rret hyl sul f onyl 2™ car bonet ™0
phenyl et hyl 1 4N~ ) -butyl y O¥ebuhnenyl 1388 ) o
4- (phenyl ur eal 358 p,,l:, ht’'r'v',,t.ﬁhlms'a'gutyI 4- 3§r bonet h-gj, '::. ¢
phenyl net hyl oxy- phenyl 1390
4- (1, 3-i m dazol - 2- yiI3&en né&JIN*-lo-toivlluresobut y| H ifobBtybenzo- 2.3-@Bydro- CO
pheny! et hyl phenyimethyl - dioxol -5-yl :'Mf“"ﬂn's'
1361  4-{N'-{o-toluyllurea)- H methyithio 4-carbometh- CO
phenyimethyl " athyl axy phenyl
10 1380  4-N'-phenyl-N"-methyl- H  isobutyl 1,3benzo-  CO
guanidino)-phanyimethyl - : dioxol-5-y! :
1382 4-(N'-(o-toluyijuresa)- H 4-{imethylsulfonyl- 4-carbometh- CO
phenyimethyl amino)-butyl oxy-phenyl
1388 4-{phenylureal H isobutyl _ 4-carbometh- CO
: phenyimethyl o oxy-phenyl
1390  4-{1,3-imidazol-2-ylamino)- H isobutyl 1,3-benzo- co
phenyimethyl ' dioxol-5-yt
1393  4-IN"-{2-pyridyl) H  2-imethyithio)- 1,3-benzo- co
urea) phenyimethyi 0 sthyt dioxol-5-yi
15 1396 4-(1,3-benzoxazol-2-ylamino)- H isobuty! 1,3-benzo- co
phenylmethyl _ dioxol-5-yl
1400  4-(N'-{2-methylphenyljureal- H isobutyl phenylethyl CO
phenylmethyl _ . _
1429  4-IN'-[3:methyl-2-pyridyl) H 2-{methyithio)- '1,3-benzo- co

urea) phenyimethyl ~ ethyl dioxol-5-yl



1393 - 4-(N -(2-pyridyl) H 2- (et hyl t hi o) - 1, 3- benzo-
ure : ————et ||y| ur ox0l -5=y+—15—1396
4-(1, 3-benzoxazol - 2-yl ami no)- H isobut yI 1, 3- benzo- CO
phrenyl net hyl o di-oxol - 5-yl 1400

4-(N - (2 Je1enyl ) ureal - H isobutyl pheny| gicrses1549.
phenyl net hy 429 4-(N -(3-nethyl-2-pyridyl) H 2- (et hyl t hi o) -

1, 3- benzo- CO urea) phenyl et hyl et hyl di oxol -
WD 96/ 22966 PCT/ US96/ 01349
-35- 1444 4-(2-benzoxazol i nonyl H~ 35 sobut yl 1, 3- benzo-
CO car bonyl am no) phenyl - di oxol -5-yl net hyl
4-(2-pyrrolylcar b.wl amwm z(A—l,mk,lsobut yl H iw ;3 benzo COo_ co
phenyl met hyl c“bony,mm,pmy xol - 5- yI

4- (N -al | yl ureal phenyl methvi | Sobut yl 1 3- benzo- met hyl
di oxol -5-yl 1490 4- (N hZZ net hyl phenyl ) H. . - isobutyl

et hynyl CO ukza) phidupimolylchrponylamindb 15 H4- ( Nbob(t net hyl phabanzy-  CO
i sobut vyl al |yl Pheﬂv'mom ur ea) phenyl net hyl 1525 diﬂxol-S-vl

4- (N -(2-fl uorophengl ) . SOl but yl 4- di ent hox

ur ea) phenyl net hy|147 4-{N oallylurea)phany H . |soamlny| 15261 °b0I'IZO- cO
4- (4-fl uorophenyl urea) methyi H i sobut yl 3, 4-di net H’W%
phenyl net hyl 1480 _ 4-{N'-{2-methyiphenyl) H  iscdBgNY! 153Qehynyi co
4- (N - (2-met hyl phenyl ) urea)phehyimethyti Sobut y| met hyl CO

ur ea) phenyl net hyl 1594 4-(N - 2-net hyl penylurea)- H I sobut yl

CO phenyl net hyi 1815 14H48-(2-methgiphenviby | ycarkbony ligshitiio)
H o pheny| treaphppvimethy  4_ (3-i ndol yl car bonyl ami no) H

| sobutyl -
di oxol - 5-yl
nmor phol i no-

1721

1526

1536

1594
10 1648
1655
1721
1725
1726
15 1727
1728
1729

1730

phenyimethyl

4-{N'-{2-methylphenyl}
urea)phenyimethyl

4-{N’-2-methyipenylurea)-
phenyimethyl

4-(2-indoylycarbonylamino}
phenyimathyl

4-{3-indolylcarbonyiamino}
phenyimethyl .

4-(N’-{2-methyiphenyl}
urea)phenyimethyl

3-methoxy-4-{N’-phenyt ureal
phenylmethyl

3-methoxy-4-(N'-phenyl urea)
phenyimethy!

3-methoxy-4-(N'-phenyl urea)
phenylmethyt

3-methoxy-4-(N"-2-pyridyl urea)
phenyimethyl

3-methoxy-4-{N’-3-methyl-2-
pyridyl) urea phenyimethyl

3-methoxy-4-(N'-3-methyl-2- -
pyridyl) urea phenylmethyl

J1535 be - P12tue %@ngﬁ; Y|
thyl

. CO ur ea) p eny
_ 4-{4-fluorophenylurea)

H

isobutyl.
isobutyl
isobutyl
isobytvl
isobqtyl |
isobutyl
isqbutyl |
2-{methyithio)-

ethyl
isobutyl’

- 2-imethyithio)-

ethyl

isobutyl

"~ isobutyt

2-{methyithio)-
athyl

Hallyisobut y| CO

3,4-diemthoxy- CO

| sobut yIph,wI

met hyl

3,4-dimethoxy CO
phenyl

mathyl COo
-H co
H Co

1,3-benzo- Cco
dioxol-5-yl

‘morpholino- CcoO

methyl

1.3-benzo- 190)
dioxol-5-yi

3.4-dimethoxy- CO
phenyl

- 3,4-dimethoxy- CO

phenyl

3,4-dimethoxy- CO
phenyl

3,4-dimethoxy- CO
phenyl

3,4-dimethoxy- CO
phenyl



1725 3- et hoxy-4- (N -phenyl ureal H 2-(nethylthio)- 1, 3- benzo- Co

phenyl et hyl et hyl - - ——dioxol -5-yl 1726

3- met hoxy-4- (N -phenyl urea) H isobutyl 3, 4-di met hoxy- CO

phenyl net hyl phenyl 15 1727

3-met hoxy-4. (N -phenyl urea) H 2-(nethylthio)- 3,4-din§kg ana 013
phenyl et h;ﬁ’w‘mg“e et hyl phenyl 172 Riskenisls
3-met hoxy4- (N -2-pyridyl urea) H isobutyl 3, 4-di met hoxy- CO

phenyl net hyl _ phenyl 1729

3- et hoxy- 4- (N - 3-net hyl - 2- H isobutyl = 36 -3 4-dinethoxy- CO pyridyl)
urea phenyl net hyl phenyl 1730

3- met hoxy-4- (N - 3-ngt hyl - 2- H 2—(nethglthiol¢ 3, 4-di met hoxy- CO
pyridyl) urea phenyl’8dt hgpmethoxy-4-(hL:Smethyl-2-  H W‘“" PCIOP%Fgg] 015D
236- 1731 3- met hoxy- 4- ( RV Hmp pRawimetivl, 5 #W 1 t hi o) - GO EYhenzo-

CO pyridyl) urea p | -mefhy ; di.gxol - hyiti :
4-(N -(3- et hyl - 2- B?Irg ?dmf;ﬁ.ﬁ.m%'-"met hyl A o)ﬁﬁ%?ﬁ?net%&?&?"%u%oea)
phenyl net hyl : -~ et hyl phenyl The nore preferred conpounds of
formula (1) are: BI O 1006, BI O 1056, BIO 1089, BIO 1179, BI O 1194, 5

Bl O 1221, BI O 1224, BI O 1238, BI O 1245, BI O 1246, BI O 1248, BI O 1270,

BI O 1282, BI O 1294, BI O 1321, BI O 1336 BI O 1382 and BI O 1400. Even nore
preferred conmpounds are BI O 1218, BI O 1272, BI'O-1311, BI O 1319, BI O 1345,
Bl O 1347, BI O 1358, BI O 13617Ths) morggpreferredgpmpgunds| @f fogmulm (111396,

Bl O 1429, Bl O 1444, a:R O Br6410060 82051066 O Bre0 083, ,0810L2178, Bid2D1 94,
321520 3 0158 ol Qo ucPlad Bro 8 e o A2l o, BRI,
Most preferred are H48.1219-1370. 18701882 BIP-129d1, BIOO133147 BEP-O3IIH)3,
Bl O 1429, Bl O 1515,p18-@3822andBBTo11860 . Bl Evén oreSipPetéZted Btéhgaatis
- BIOG- 1730, BIG 1731, and Bl _E_§73§F0_C95?9U@f09_{3fﬂi S101¥59b! OB dBYa e
synt hesi zed usi ng anfl conventi énal "t echnf que. ~ s
BIO-1347, BIO-1358, BIO-1361, BIO 1388, BIO-1390, BIO-
10 1393, BIO-1396, BIO-1429,-BIO-}444, BIO-1474, BIO-1475,
BIO-1490, BIO-1515, BIO-1525, BIO-1526, BIO-1536, BIO-
1594, BIO-1648, BIO-1655, BIO-1721, BIO-1725, BIO-1726,
BI10O-1727, BIO-1728, BIO-1729, BIO-1730, BIO-1731, and
BIO-1732. Most preferred are BIO-1218, BIO-1272, BIO-

15 1311, BIO-1347, BIO-1393, BIO-1429, BIO-lSlS, 810-1725,
BIO-1726, BIO-1727, B1O-1728, BI1O-1729, BIO-1730, BIO-
1731, and BIO-1732. : .

Compounds of this invention may.be
synthesized using any conventional technique.

20 Preferably, these compounds are chemically synthesized
from readily available starting materials, such as o-
amino acids. Modular and convergent methods for the
synthesis of these compounds are also preferred. 1In a
convergent approach, for example, large sections of the

25 final product are brought together in the last stages
of the synthesis, rather than by incremental addition
of small pieces to a growing molecular chain.

According to one embodiment, compounds of the
present invention may be synthesized in the following

30 manner. . A protected chiral amine is added to an a,B-



20 Preferably, these conpounds are chemcally synthesized fromreadily

avatrtabte—starti ng natert+als—soctras—ferT— am o acias. _voduiar_and
convergent methods for the synthe5|s of these compounds are al so preferred.
In a convergent approach, for-exanple, l'arge sections of the 25 final
product aw@efeht together in the last stages of the syeTNusséie3qy at her
than by increnental addition of small. pieces to a growi ng nol ecul ar chai n.
Accordi ng to one enbodi ment, conpounds of the present invention may be
synthesized in the followi ng 30 manner. _Ajprotected chiral amne is added
to an [err]- WD 96/ 22966 _ ' :
PCT/ US96/ 01349 - 37 - unsaturated ester to produce a protected [err]-am no

Soun S5 o a eI A probis € plosfia ity

suitably functior®® 'ge’%ﬂ | 3‘51?“ ttﬁg’l FBE? ’é’d t&ﬁ% ?@'ﬁ' QnBFﬁé

activated ester nestsy. iﬁhwp@etpahncappbeptmtﬁacumtpd] esedrto give

the desired conp f t.lgﬁ 'd&‘(x klOBrodiceaciE Shak aPoyg[-sequence,
yze

the ester can of r espondi C to 1 | ve anot her
conpound of th 'or’l"aY er“'H‘é'Ff‘Gﬁl §°£‘FT’%§ a?&’?%éﬁ?d%@grrml eties
ment i oned above cam:t:bat:ﬁdadted‘ mogetyrer Thistmatdwial lcanr beufartiieronpound

can be attached tgug ¥}TyR0edthe gégﬁt: PY, én?a%ndét EhifePOi Nt the
final 15 mani pul a,tlons amf/r or necegsar¥% %gr ¢%ec n ste g cgﬁebe

perfornmed. Al t er ERYSRREPR . n Ak eagh; 8H e BRQUERCE chhe
functionalities csstexe aamhephvdremytgdotedﬂmj anrnaspbnﬂdangedq::.d neone of

the activated)@stgy é@rﬁ&h"e& o QFOIHétoP'ﬁf@ irddi8dpcoupl ed with a
e

[err]-amino acidester or nol sisting of, a SnSLEam no, est er

previ ously coupled to an a@ﬁtﬁﬁf‘@ i¥etes . thl%@‘?téé'l?l FHdueieties

mentioned above can be attached together first, then
the resulting compound can be attached to the f-amino
~acid ester portion. At this point the final
15 manipulations and/or necessary deprotection steps can
be performed. . .
_ Alternat1vely, under sultable conditions, the
desired functionalities can be incorporated (protected
. or unprotected) in one of the activated ester moieties.
.20 That piece is then coupled with a pP-amino acid ester or
a moiety consisting of a B-amino ester previously
coupled to an activated ester. Thé.resulting product
can then be subjected tc any deprotection steps, if
necessary, to give compounds of the invention.

25 .. Alternatively, the chiral f-amino acid esters
used in the synthesis of the compounds of this
invention may be synthesized by well-known techniques,
such as those described in United States patent
5,344,957, the disclosure of which is herein

30 incorporated by references.

. The compounds of this invention may alsoc be
modified by appending appropriate functionalities to
enhance selective biological properties. Such
modifications are known in the art and include those

35 which increase biological penetration into a given



can then be subjected to any deprotection steps, if necessary, to give
conpounds of the invention__25 - Alternatively, the chiral
[err]-am no acid esters used in the synthesis of the conpounds of this

i nvention may be synthesized by well-known techni ques, such as those
descri bed iq@§ Lled States patent 5,344,957, the disclosure jch is
herein 30 in 9%%& ed by references. The conpounds of this'In Bt may
al so be nodified by appendi ng appropriate functionalities to enhance

sel ective biological properties. Such nodifications are known in the art

and include those 35 which increase biol ogica8 penetration into a given
WO 96/ 22966 PCT/ US96/ 01349 - 38 -

bi ol ogi cal system (e.,g., hlood, | hatic system central nervous systen),
i ncrease oral avail g’c}?ﬂl%," ' nﬂégéﬁ E"oﬂr’m ?i?]ﬁ?dt!'o LympBat i@ nBystamat i on by
injection, alter necentraimmendousisystem)e, dncreaser eralnavdblalberity,
t hr oughout this applsi L@l abhf "pat] " s 26 S, 1.0, 1M | s,
inc3ehl: sbibl ALY ©7'd13% aﬁﬁ%l%%?ti'gt% * nl udi ng
t

i ncl udi ng hurmans. And, term_ ce ers to m ran-cell
human cells. 10 injectiopycaltexmatabolism padaaltertrate 0 VLA- 4

specificities of 5 hexegepbonds according to this invention may be .

determned using in vitro andyd | kﬁﬁﬁ@%ﬁ' Fa. X e._the cell

adhesi on inhibitory 15 _act'i.\_/.‘l\% rhé(/)%cy_t ese co#ﬁogiﬁag %ﬁb%atﬁgo u%&? g™

det ermini ng the conCBAFLERTOreters i magmalequinetuding manshe Binddehg of

VLA- 4- expr essi ng cetésmt beélby arefers) tcomatiiditant €61 D6 At Hfoludidghamassay

mcrotiter wells arg?gggged with either fibronectin 20 (containing the CS-1
I

sequence) or CS—%. Cs-1is. N o
_ 1 Once synthesized, the activities and ViLA-4

specificities of the compounds according to this

invention may be determined using in vitro and in vivo

assays. ' S _ B

For example, the cell adhesion inhibitory

15 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. 1In this assay
microtiter wells are coated with either fibronectin

20 (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 concéntrations of
the test compound are then added together with

25 appropriately labelled, VLA-4-expressing cells.
‘Alternatively, the test compound may be added first and
allowed to incubate with the éoéted'wé113'prior to the
addition of the cells. The cells are allowed to
incubate in the wells for at least 30 minutes.

30 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 various concentrations of test compound, as
well as for controls containing no test compound.



used, -it nust be conjugated to a carrier protein, such as bovine serum

alb t-0-—-bird—to—the—wetts—Orce—tire—wetts—are —coated, —varyr g
concentrations of the test conpound are then added-together with 25
appropriately | abelled, VLA-4-expressing cells. Alternatively, the test

conpound qﬁﬁugﬁﬁ@dded first and allowed to incubate with pipussmissd wel | s
. prior to the a tion of the cells. The cells are allowed to incubate in

the wells for at least 30 mnutes. 30 Follow ng incubation, the wells are

enptied and washed. Inhibition of binding is geasured by quantitating the
fluorescence or radioactivity bound to the pfate for each of the various
concentrations of test conpound, as well as for controls containing no test

conpound. WO 96/ 22966 VLA-4-
PCT/ US96/ 01349 - 39 - VLA- 4" SbicSXPEesaipg cehle that may be ?"z:é ized his

assay incl ude Rann%nckh#%;aﬁﬁiﬁk&PqéﬂﬂFsRaQBQ5°%¥4§H1 kah cellgs RdPP as
- human peri pheral bhéhshdna@Eldeyt as wEBLSas Himanw gpdsipleadli blbbds assay

may 5 be fluores vel b sa
may al so be enpl o?@ﬁa‘% qd"{et%d @?ﬁs %agg*is%sﬁ (L{ %%'s h?ﬁ gmﬁgou%ds
of this inventi®n. b#rﬂt‘#ﬂ’?%})! srvemlpwzﬁ 1eﬁn cont ai ning the
first two i nmunogl ob| n donmpnsaﬂ@cef bYadbhg Ilih”ay aﬁgymﬂ% peogmplogedi Nge

o o Of an LG (RIS darltle b dor) oSN 47 31k BofBbiiile
VCAM | gG fusion i oH Bwemxpm p&B| Fhis i appaND mﬂmyoésGt fusiprc| osure
of which is 15 herﬁ'dtdﬂiﬁ@:’diﬁraaheﬂgbﬁhéefﬂfwcﬁvo Thenmoal obahi @8maing hat

ot " RSN AR S50l SRRt 0
muti-well filtrat |m1pm1@c ZD-IQG"L is conJugated to a

marker enzyme, 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

15 herein incorporated by reference. The conjugation of

that fusion to a marker enzyme is achieved by cross-

linking methods well-known in the art.

The VCAM-IgG enzyme conjugate is then placed
in the wells of a muti-well filtration plate, such as

20 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
25 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

30 . appropriate colorimetric substrate for the enzyme
conjugated to VCAM-IgG and determining the amount of
reaction product. Decreased reaction product indicates
increased cell adhesion inhibitory activity.

. In order to assess the VLA-4 inhibitory
35 specificity of the compounds of this invention, assays




20 that contained in the MIIlipore Miltiscreen Assay System (M I Ilipore
Corp., Bedford, MA). Varying concentrations of the test inhibitory conpound
are then added to the wells foll owed by addition of VLA-4- expressing
cells. The cells, compound and VCAM I gG 25 enzyne conjugate are m xed
together and allowed to incubate at roomtenperature. Foll Qw Lncubation
the wel | s HA9@E¥Eum dr ai ned, | eaving behind the cells and3§h§g§@&ﬁ§ VCAM
Quantitation of bound VCAMis determ ned by adding an 30 appropriate
colorinmetric substrate for the enzyne conjugated to VCAM | gG and
determ ni ng the anmount of reaction product - B8creased reacti on product

I ndi cates increased cell adhesion inhibitory activity. In order to assess

the VLA-4 inhibitory 35 specificity of the compounds of this invention,
assays VWO 96/ 22 other major groups of integrins, i.e., 82 and 83,

PCT/ US96/ 01349 - 4&; well ashethem|fr inmtmgimad, isachgasNULAS £ VLA fand and
[err]3, as well as he e gri
?Sor %%: ﬁ&#%o:hﬂéc? Thage® 'é%a% Mhﬁar toilé% za the

[err]4[err]7 are per nese assays nmy be’sim esi on

i nhibition and di r adhegingi iphikition And dixestsbipgieg §ﬁ%%¥?t4ﬁ$qﬁ}hﬁﬁb
appropriate inteagriapoeepr sabspitweing ate Waﬂengntegﬁnd-e:&m‘ewmypl e,
pol ynor phonucl ear rQ_(éI]_I:'.sggl %ﬁgﬁéﬁﬁ’ q_rr ad Nt g.g&.l %{_é heir surface

and bind to ICAM [erT] egrl are ved i n pIa aggr egati on and
i nhi bition may be POlyRexphemuclenn agllf(F¥Ng)  express §3 cinkegning ony .

VLA-5 binds speci f ichelikystpfdeg-4ad iy teqIeANes, 83hintegtihd atrends to
b T biLoEthbetted LRI SRR AL A b e
15 is deterniA&d mﬁaauspﬁd#agam%tpwmegssﬁw%mm. bed
VCAM | gG enzyne nmavkar5cbhindgaspeciticaldst ltd Arg-Ghot Asy depssaices,
[err]4ferr]7, but Qﬂ&lgLeLﬁ*6$E§ﬁh§”io laminin. o487 is a recently
discovered homologue of VLA-4, which also binds
fibronectin and VCAM. Specificity with respect to o4f7
15 4is determined in a binding assay that utilizes the
above*deséribed VCAM- IgG-enzyme marker conjugate and a
cell line that expresses c4f7, but not VLA-4, such as
RPMI-8866 cells. '
Once VLA-4-gpecific inhibitors are
20 identified, they may be further characterized in in
vivo assays. One such assay tests the inhibition of
contact hypersensitivity in an aﬁimal, such as
described by P.L. Chisholm et al., "Monoclonal
Antibodies to the Integrin a-4 Subunit Inhibit the
25 Murine Contact Hypersensitivity Response", Eux, J.
‘Immupol., 23, pp. 682-688 (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 (1981),
the disclosures of which is herein incorporated by
30 reference. In this assay, 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. PFollowing a recovety period, the animals
35 are re-sensitized following the same procedure.




RPM - 8866 cells. Once VLA-4- speC|f|c inhibitors are 20 identified, they

may -be—{-u-+-her—ehar acterzee—A—th—vrroassaysT —Ore-stuchrassday tests the

i nhibition of contact hypersensitivity in an aninmal; such as described by
P.-L. Chisholmet al., "Mnociinal Antibodies to the Integrin a-4 Subunit

I nhi bit thﬁu&éumMUr'ne Contact Hypersensitivity Response” pCEnsesn1ao

| munol , 23, pp. 682-688 (1993) and in "Current Protocols in [ munol ogy",

J. E Collgan et al., Eds., John Wley & Sons, -New York, 1, pp.

4.2.1-4.2.5 (1991), the- di scl osures of mhicg i's herein incorporated by 30
reference. In this assay, the skin of thé i el is sensitized by exposure
~to an irritant, such as dinitrofluorobenzene, followed by |ight physical

irritation, such g SeLstg BOattér Widb: léé?}ttlz.%nw' bllededhabP dﬁ;@gmm

Fol l om ng a recovery perlo e an re-sens|tize ow'ng the
sane procedure: is\\exposed ggg the chemical irritant, while the other

PCT/ US96/ 01349 - éar- iSeueeatedayitinfd arorsdrxiitanat com;rahescﬂartmfn t he

animal is expoSed %lgrw ?gsof@%eag rdéSho tI ‘9[%' echbeq t{i@.[ e 'g'ivte Leat ed

with a non-irritan con after tre e“éars, the
animal s are g.éenvsr&aﬁﬁoﬂesq%s%% QhefW%?‘#LAnhlphﬁPﬁl¥5rSQBFQﬁﬂRQQH§neous
injection. In vi véntjaetbbhl oNupfvinal lindbdtion- ofseerl aédmhs:rﬁd-ammt ion is

assessed DY MeasULLBge} Deed UnpHiiariSn 13°3838e00e BY AR cHe

treated versus untrea 'S measur
ot her suitable |nSPFuﬁEﬁ%l%%grﬁﬁﬂﬂﬂﬂ?ee&¢ thecrpiwal im %hﬁ:§qﬁﬁ%%§’ one may

i dentify those inepbhgrantfedtted ddiv.eniswelldinghisrmedmnnted widing for

I nhibiting '“Eba%iéﬁ%%wt&-ﬂeﬁ 43125 Sk HIRnE o HasiiROURS 10 19
est the inhibitors invention 1s
taickness. In this manner, one may identify those

inhibitors of this invention which are best suited for
inhibiting inflammation. :
Another ip wivo assay that may be employed to

15 -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
Antigeninduced Late Bronchial Responses and Prolonged’
Airway Hyperresponsiveness in Sheep," J. Clin. Invest.,

20 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 asthmatic

_ sheep.

25 The compounds of the present invention may be

- used in the form of pharmaceutically acceptable salts
derived from inorganic or organic acids and bases.
Included among such acid salts are the following:

_ acetate, adipate, alginate, aspartate, benzoate,

30 benzenesulfonate, bisulfate, butyrate, citrate,
camphorate, camphorsulfonate, cyclopentanepropionate,
.digluconate, dodecylsulfate, ethanesulfonate, fumarate,
glucoheptanocate, glycerophosphate, hemisulfate,
heptanocate, hexanoate, hydrochloride, hydrobromide,

35 hydroiodide, 2-hydroxyethanesulfonate, lactate,




ast hma assay. This assay is perforned essentially as described in W M
- Abrahamet al., "[err]-Ilntegrins_Mediate Antigeninduced Late-Bronchi al
Responses and Prol onged Airway Hyperresponsiveness in Sheep,” J. din
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in asthmati c sheep. 25 The conpounds of the present invention
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2- hydr oxyet hanesu
PCT/ US96/ 01349 - 42“9°ﬁEPEﬁtetaﬁEFﬁ§he dhimsyanate; hagrlate aardul fonat e,
ni cotinate, oxalsat andpeanchte. peBdse ataltepdnclutiat apmdn it nyd 1t 0 i Xkadlie,

pi crate, pivalate, EQRI ggﬁ._ |&%i§@té%diw %@t ?tagbﬁﬁ{agﬂé\? at osyl ate

and 5 undecanoat e. ase sa amyoni um sar salts,
such as sodlun1andaBBF&§§Puﬁ¥§th@9tﬁﬂI&ﬁ%ﬁﬁe &4rhhagecalciumand such as
cal ci um and nagnesmhghaeiﬁm salts s sdlte withnotghniésbases) dfisch as

di cycl ohexyl am neI & %?1?%@m%%%%&%wﬁaﬁ‘gg -po, 1&%&&:&1&“ té}xdam no

aci ds such as ar
ni t r ogen- cont aitfi ngaéFauwitEm REHAS Burdd agi P‘ﬁ%ﬁ%ﬂ‘ﬁag’éfﬁ@%s angep
al kyl halides, sucfioggshuetlso, athie/ Ibagicomil-rogen-bohyaining grttips 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

15 dimethyl, diethyl, dibutyl and diamyl sulfites, 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-socluble or d;sper31ble products

20 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

25 via an implanted reservoir. The term "parenteral® as
used herein includes subcutanecus, intravenous,
intramuscular, intra-articular, intra-synovial,
intrasternal, intrathecal, intrahepatic, intralesional
and intracranial injection or infusion techniques.

30 - - The pharmaceutical compositions of this

- invention comprise any of the compounds of the present
invention, or'pharmaceutically'ééceptdble salts
thereof, together with any pharmaceutically acceptable
carrier. The term “carrier" as used herein includes

35 acceptable adjuvants and vehicles. Pharmaceutically
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gl ycine, sorbic &€ PRLRG ff Eﬁig ﬁEF? BFeRy @8 PF?FGWégeof
satur at ed veget abukfare} ydmdis;m \wuepgeaaphssmamé.e(naualspﬂ.um such as

protan ne suhhat gygfl ogggﬁp 8&1&3“ %kughigshydrogen
phosphat e, sog n?d'+%r| 2|nc sa E? |ca maghesi um
trisilicate, p0|99}ﬁ a;llca, magnes;um tr151 icate, polyvinyl
pyrrolidone, cellulose-based substances, .polyethylene
glycol, sodium carboxymethylcellulose, polyacrylates,
waxes, polyethylene-polyoxypropylene-block poclymers,
15 polyethylene glycol and wool fat. .
According to this invention, the
pharmaceutical compositions may be in the form of a
sterile injectable preparation, for example a sterile
injectable agueous or oleaginous suspension. This
20 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
25 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 sodium chloride solution. In addition,
gsterile, fixed oils are conventionally employed as a
30 solvent or suspending medium. For this purpose, any
bland fixed oil 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
35 pharmaceutically-acceptable oils, such as olive oil or




pyrrolidone, cellul ose-based substances, polyethylene glycol, sodium
car boxynet hyl cel | ul ose, pol yacryl ates, waxes,— —- — ST
. pol yet hyl ene- pol yoxypr opyl ene- bl ock pol yners, 15 pol yethyl ene glycol and
! wool fat. According to this invention, the pharnmaceutical conpositions may
, be inthe formof a sterile injectable preparation, for exagpl G’ ! e
? i nj ect abl e WOPEBESS o 0| eagi nous suspension. This 20 suspension hay be
formul ated according to techni ques known in the art using suitable
di spersing or wetting agents and-suspendi ng agents. The sterile injectable
preparation may also be a sterile injectablé‘éd dtion or suspension in a
. non-toxic parenterally-acceptable 25 diluent or solvent, for exanple as a
. solution in 1, 3- butanediol. . Amng the,acceptable veRicles, an oLvents
. that may be enpl oyeF3PR&idr eﬁgﬁﬁﬁlgys uq'feoir% '58[}%8%?’?8@5% um -
. chloride solution.  Ivexsigmnsi.onTheser il solukipns |0r BuSpepsions| vaylalso
enpl oyed as a 30 sOlagHtai®y asS15AgLEhAIN ETE6HB1 U1 Ueits cpUaRBEExsay, bl and

fixed oil may be enpl oyed incl ugdl n i 0~ Qr di-glycerides. Fatty
acids, such as ol ei ® o"a%@-i ‘B_@igl é%eé%iagfeigli\%qo\%s .are useful in the
preparation of irgectables, aFheopharmaceutirahasonpesitions| ofathipt able
oil's, such as olive @iver®ion mRFTHbe/SSF4 DI 4anAR i¥/ere@68n- ad¢ or&BEFOr Oi l,

cuspenal ons may al sORESHEARTe, dpBagE FEFT SEmAiR’ Pk po8, Minttee Xan
such as Ph. Hely or capsules,aksbhets, saqueous suspenpsiopRaProgeluticns.
conposi tions of thisq RraNtage GBYtEB16ES! for AHE1Nuwes edrilesd witicH ldtre
et ob 0o ¢ Uil lafd 11088 2 d AL ok cof PR, 20T 1S
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 aquecus suspensions are required for
15 oral use, the active ingredient is combined with
emulsifying and suspending agents. If desired, certain
T sweetening, flavoring or coloring agents may also be
added. -
_ Alternatively, the pharmaceutical-

20 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

25 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,

30 especially when the target of 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.



In the case of tablets for oral use, carriers which are 10 commonly used

i nctude—tactose-and-corn—starth. —tobrrcatT g agent s, —sucthras MTEgTeST UM
stearate, are also typicall added. For oral adm:nistration in a capsule
form useful diluents include |actose and dried corn starch. When aqueous
suspensi qpgogd96¢ cqui red for 15 oral use, the active ingpetuspnoissd conbi ned
with enul sifying and suspending agents. |If desired, certain sweetening,
flavoring or coloring agents may al so be added. Alternatively, the
pharmaceutical 20 conpositions of this inveption may be admi nistered in the
form of suppositories for rectal admnistration. These can be prepared by
m xi ng the agent wiwth a suitable non-irritating excipient which is solid at

"oom Lemperature but |1 QUi ook ag PGl {ATRREALHE ) Ziel thi JAaLAT e Wi |

melt in the rect rele %g %i Such material s | ncl ude cocoa

butter, beeswax ChofF§Bt ?I% efﬁ?é: n; & FRCtad  PHERRBITREY conposi ti ons
of this inventi orfomlationbésadmbmm)emd imopi salitablélememeci al |y when
the target of tregt@RRhtisA! U0RSpAEAA - Uiralh ﬁggﬁaie%&ﬁ(e Gl AU p2Y

topi cal applicgation, 1ncluding diseas e 1 ower
intestinal tract *88frtable topical fornulatlons are readlly prepared for
each of these areas or orgkos.topicddd dppliea€ions, the pharmaceutical

PCTI USO6) 01349 - cponTeRed mepid Hrhialal 10%! AiaiY S3tlighe! 2ct

can be effected in a rectal in a

os| tor or mul atlon
sui tabl e enena f SPRERLRIRS. l’ﬁ)p{) P‘Rﬁ?ﬁ@Fnﬁ?’Eﬁﬁ%§ rdisgodyege 5
used. For toplcahnappeloalmmra;caﬁniepbarnEaeniezandeﬁupﬂdulons may be

fornul ated i Qo2 HMiAPEErSL{BAIE the compounds of this invention
include, but are not limited to, mineral oil, liquid
petrolatum, white petrolatum, propylene glycol,
polyoxyethylene, polyoxypropylene compound, emulsifying
- wax and water. Alternatively, the pharmaceutical
.15 : 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, mineral oil, sorbitan monostearate,
20 .polysorbate 60, cetyl esters wax, cetearyl alcohol,
2-octyldodecanol, benzyl alcohol and water.
For ophthalmic use, the pharmaceutical
compositions may be formulated as micronized

.suspensions in isotonic, pH adjusted sterile saline,

25 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.

30 _ - ‘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

35 art of pharmaceutical formulation and may be prepared



containing the active conponent suspended or dissolved in one or nore :
carri-ers. Carriers for topical--10 adm nistrationof the conpounds of this-
i nvention include, but are not limted to, mneral oil, liquid petrolatum
white petrolatum propyl ene glycol, polyoxyethyl ene, polyoxypropyl ene

conpound, %Mng wax and water. Alternatively, the php&ppssmieal 15
conposition formulated in a suitable | otion or creamcontaining the

active conponents suspended or dissolved in one or nore pharnaceutically
acceptable carriers. Suitable carrlers i nclude, but are not limted to,
m neral oil, sorbitan nonostearate, 20 poly§oﬂ§are 60, cetyl esters wax,
cetearyl al cohol, 2-0cty|dodecano| benzyl al cohol and water. For

ophthal m c use, the har utlc osi tions,. may pbe farmul ated as
mi croni zed suspensi 8&33? r‘ﬁart s%gp ) &5‘?38*’%?% _g?%z@%%%
preferably, as sol uothes suﬂtahi6npnaeqnwa&dp§9teabgotytiqnsgmomn;enn ther

wi th our wthout a eﬁssﬁéaasidﬁraaq@bﬂat%nnhaklseafwa@hla{aféﬁ.- other
Al ternatively, for hth £1c use zp ar rme utical cqu03|t|ons may be

fornulated in an 0|ﬁ A2Ang, orgispersi
phar maceut i cal cbnpositi ons &Fhe mﬂpﬁm\/&it asnimyxwwmtam gagr be by

naﬁal aer osol o 'néérgﬁiﬁém %igm%sua%ﬁ&e asca:mlweﬁmdadér& Q%ﬁ@g

i nhal er or a neteredg dose jinha uc ions_ar r cqQr |ng
to techni ques wel | - %éé-a?F?bﬁegﬁaﬁiﬁ%eﬁﬁ?% $h4154%§ gfl&%

may be prepared - &@l Eh#:pgﬁﬁicular mode of administration. It should

PCT/ US96/ 01349 - 46pe &?déf&ﬂ&dd)nihd&v%%' I aaaceapbpaémé)mdgeabaahol or
ot her suitable QBeserv I ves, q%ﬁﬂft on _pr.ono

bi oavai | abi |ity>?f| oY ?Qﬁnﬁ? rp55ﬁ£%$i?fnﬁﬂ %5§&UHPPFZ|ng or
di spersi ng agents. éepend upon a'M@s:&#uunt Gacngrsufanqtydmngemtethat may be

activity of the specific compound employed, the age,
‘body weight, general health, sex, diet, time of
administration, rate of excretidn,-dfug combination,

15 and the judgment of the treating physician and the
geverity of the particular disgase béing*treated. The
amount of active ingredient may also :depend upon the
therapeutic or prophylactic agent, if any, with which
the ingredient is co- -administered. '

20 The dosage and dose rate of the compounds 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 treatmént, the nature

25 of the pathology to be treated, the specific
pharmaceutical composition used, and the judgment of
the treating physician. Dosagg levels of between about
0.001 and about 100 mg/kg body weight ‘per day,
preferably between about 0.1 and about 10 mg/kg body

30 weight per day of the active 1ngred1ent compound are
useful. ' :

According to another embodiment compositions
containing a compound of this invention may also
comprise an additional agent selected from the group

35 consisting of corticosteroids, bronchodilators,



conmbined with the carrier materials to produce a single dosage formwll

vVary—depenretag—dapon t he hest—treated—and—tteparttcutar—odeof
adm ni stration. It should.€ understoct, however, that a specific dosage
and 10 treatnent reginen for: any particular patiént will depend upon a

variety ﬁﬁﬁ including the activity of the specif per/osssnisysd
enpl oyed, J? age body wei ght, general health, sex, diet, tinme of

adm nistration, rate of excretion, drug conmbination, 15 and the judgnent
of the treating physi ci an and the severityﬁ& the particular disease being
treated. The anount of active ingredient ifdy "al so depend upon'the

t herapeutic or prophylactic agent, if any, with which the ingredient is

co- admi ni st er ed. ectivngtlcs T Ekgg&&aéyg%f$yigrﬁa ?ﬁéithe conmpounds of

this invention e Pevent suppress or cell adhesiron wll
depend on a vari MW&EFGF@ ankirhaumatd Geat &F‘E‘“BPSPHEI?M‘!-W t he
size of the pati afitivekabslites] 1ihmﬁdmumuﬂorst,hanaapsﬁﬁaﬁcs)faﬂdte

pat ol 00y to' be Lguidpet §6sSPoEhL oA URESIECRE AUPISIA | AP etk 2N

t he judgnent of rea Cl an hetn R0t
0.001 and abow H;@siﬁgﬁkgazoia? mmeqaefrr%yn:rppéf Ehase ylistiedamdesout 0.1
and about 10 ny/ mebagpraﬁrlmggtomméwrgb &he"eahpyam&girﬁii ent

conmpound are useful ﬁigg npt t |t
containing a co B%ﬁhgéﬁ% I'S I(#% aﬁg&l gggghoggggggn 4§¥%Pdona
agent sel ected f E’Pm Pﬁé‘@ﬂéubl%?ﬂ) cdha 911%06141'60?@ whichrig derein
bronchodi | ators, inco¥fo28t8d9$ reference. Also included within this

PCT/ US96/ 0134 - g#uphg%' {5‘8@3@5&& i il Efikb ?téf?iﬁ%fe&.@foaq%ﬂttazlne

I nfl ammat ori €5, nosup ressa
i mmunonodul at or s 23gnhampsesabicylatas <antnaf1ammatories>. cyclosporin,

FK-506, and rapamycin {1mmunosuppressants),
cyclophosphamide and methotrexate (antimetabolites);

, and interferons (immunomodulators).

15 According 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

20 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. Preferaby the diseases to be

25 treated with the methods of this invention are selected
from asthma, arthritis, psoriasis, transplantation
rejection, multiple sclerosis, diabetes and
inflammatory bowel disease.

These methods may employ the compounds of

30 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

35 times.



anti.di abetics. Specific conpounds within each of these 5 cl asses may be
sel ected fromany of those listed under the appropriate group headings in
" Conpr ehensi ve Medi ci nal Chem stry,"” Perganon Press, Oxford, England, pp.
970-986 (1990), the disclosure of which is herein incorporated by
reference. Also included within this 10 group are conpoundsg,s S,

t heophyl | i nPO%38%64s4a] azi ne and aminosalicyl ates (antiinfl a‘[’m{’%""r‘@"i’-

cycl osporin, FK-506, and rapamycin (imrunosuppressants); cycl ophosphanm de
and nethotrexate (antinmetabolites); and interferons (imunonodul ators). 15
According to other enbodi ments, the inventienggreovides nethods for
preventing, inhibiting or suppressing cell adhesion-associated inflammation
and cell adhesion-associ ated i mmune or autoi nmune responses.

VLA4- associ ated cel | adhesi ori!plqasﬁﬁla%tcghﬂ-ﬁainvﬂn@d'm nay ke goxeof

ool oo be: héﬂ%”*“ﬁndsﬁé?‘*t‘““‘g e 202 30wy ut%@“ e Berih.
Pt oo oy e oo BsES etimeike AL Eo) RRe RiriSad

%%g& only
Preferaby the di seaené me RO >q rhgammndt ae hiniting dhe: Iadopenoént i on

are sel ected frop aghéBnverititd linS anfs Wayasi s, transpl antation rejection,
mul tiple sclerosis, diabetes and inflammtory bowel disease. These nethods

may enpl oy the conmpgd éd@é 30 ¢t thggggtlon in a nonotherapy or in
conmbi nation with an Of i mmunosuppr essi ve agent. Such
combi nation therapies In mni,Sstration the ents |n a.,single
dosage formor in ﬂﬁqﬁqﬁgp é&b@'FBPHEméﬁn?ﬁﬁét ed; FAnpARECor at
different 35 tines.acid W 965/m@dR206in CH,Cl, (10 ml) was added (cocl), (1.5
PCT/ US96/ 01349 1048mmoii1 S1dAly  Nathe! Reack PYR hiAUurB Wil st8%Ced at r.t.
for 4 h and the solveqt was remgved in vacuo to afford
the acid chloride. .Methanol or t-butyl alcohol (5 ml)

was added to quantitatively prpvide.the methyl or t-
butyl ester after removal of the solvents.

15 Method B: To an appropriate aldehyde (1.0 mmol) in THF
(10 ml) was added t- butoxycarbonyl methylene
trxphenylphosphorane (1.0 mmol, Aldrich) and the
resultlng ‘mixture was stirred at room temperature for
16 h. The reaction mixture was diluted with petroleum

20 ether (10 ml) and was filtered through a pad of celite.
The filtrate was collected and concentrated in vacuo to
afford the desired product.

E-1:

o~

25 Method A; Yield: 95%; (CDCl, 300 MHz, ppm): 7.57 (4,
1H, J = 16 Hz), 7.47 (m, 2 H), 7.34 (m, 3H), 6.35 (d,
1H, J = 16 Hz), 1.52 (s, 9H);

BE-2:



fully understood, the foll ow ng exanples are set forth. These exanples are

f or—thepurpese-—of il ust+ati gr—epty—amet—are-Trot—tobe constTued as
li'miting the scope of 5 the fnvention in any way. 'Procedure A - Synthesis
of Cinnamate Esters Method A: To a cinnamic acid or substituted cinnamc

acid (1. jn CHerr]d[err] (10 m) was added (COClpdraisesnszds 5 10
nmol ) slme reaction mxture was stirred at r.t. for 4 h and the
solvent was renmoved in vacuo to afford the acid chloride. Methanol or
t-butyl alcohol (5 m) was added to quantitatively provide the nethyl or t-
butyl ester after renoval of the solvents. 4% - Method B: To an appropriate
al dehyde (1.0 mmol) in THF (10 m) was added t-butoxycarbonyl nethylene

tri phenyl phosphor % ) MRl A dirkch Wt ul Liag,. mxt ur e, was
stirred at room ttg t%r'm(??'d%gh#'T&%ﬂ?g’acihfbonmm'x%g'm?%ﬁIf.fggd wth
petrol eum 20 et hdi) { 70 28-7.48d (masSH) | 1 8¢ €Y (dw AH)h 3-#4d(d5 Blite. The
filtrate was col leggedgandgmagnecentrated in vacuo to afford the desired
product. [err] a%yet%od A, Yield: 95% (CDCl[err] 300 MHz, ppm): 7.57
(d, 1H, J = 16 3% 47 (m 2 H, 7.34 (m 3H), 6.35 (d, 1H J = 16 Hz),
1.52 (s, 9H; ¥ 2: V\ioud6/ 22966 '
PCT/ US96/ 01349 - 49 - MeYield: 90% (CDCl[err]' 300 MHz, ppm: 7.48
(d, 1H) , 7.28-7.18 ( H, 5.69 (d, 2H) , 3.44 (d, 2H) , 1.42 (s, 9H);
E-3: 5 Method A; Yield: 94% (CDCl[err] 300 MHz, ppm: 7.95 (d, 1H, J =
16 Hz), 7.49 (d, 1H), 7.42 (t, 1H), 6.94 (dd,

Method A; Yield: 94%; (CDCly 300 MHz, ppm): 7.95 (d,

iH, J = 16 Hz), 7.49 (&, 1H), 7.42 (t, 1H), 6.94 (d4d,

2:), 6.51 (d, 2H), J = 16 Hz), 3.86 (s, 3H), 3.76 (s,

3H) ;

10 E-4:
_ : uth:j,Nyukmu

Method A; Yield: 92%; (CDCl, 300 MHz, ppm): 7.52 (d,

1H, J = 15.9 Hz), 7.28 (t, 1H), 7.09 (d, 1H), 7.02 (br,

s, 1H), 6.89 (d, 1H), 6.34 (d, 1H, J = 15.9 Hz) 3.82
15 (s, 3H), 1.54 (s, 9 H);

D

Method A: Yield: 98%; (CDCl, 300 MHz, ppm): 7.64 (4, .

14, J = 16 Hz), 7.29 (t, 1H), 7.10 (d, 1H), 7.06 (br,
20 s, 1H), 6.94 (4, 1H, J = 16 Hz), 3.82 (s, 3H), 3.80 (s,

3H);

E-6:

Method B; Yield: 88%; (CDCl, 300 MHz, ppm): 8.62
25 (br,s, 1H), 8.51 (m, 1H), 7.72 (d, 1H), 7.48 (4, 1H, J



2H), 6.51 (d, 2H), J = 16 Hz), 3.86 (s, 3H), 3.76 (s, 3H); 10 E-4: [err] -
‘Met-hod-A;- Yield: 92%_(CDA{err]' 300 MHz, ppm— 7.52 (d, 1H, J = 15.9
Hz), 7.28 (t, 1H), 7.09 (d, 1H), 7.02 (br, s, 1H), 6.89 (d, 1H), 6.34 (d,
1H, J = 15.9 Hz) 3.82 15 (s, 3H , 1.54 (s, 9 H); .E-5: [err] Method A
Yield: 98% (CDCl[err]' 300 MHz, ppm: 7.64 (d, 1H, J = 16 (t,
1H), 7.10 (ﬂé"%’%‘?.'oe (br, 20 s, 1H), 6.94 (d, 1H J = f?hg»?«é?%z (s,
3H), 3.80 (s, 3H); E-6: [err] Method B; Yield: 88% (CDCl[err]' 300 Mz,
ppm: 8.62 25 (br,s, 1H, 8.51 (m 1H , 7.72 (d, 1H) , 7.48 (d, 1H J

WD 96/ 22966 - 50 ~ PCT/ US96/ 01349

- 50 - =15.9 Hz), 7.22 (m 1H), 6.36 (d, 1H, J = 15.9 Hz), 1.49 (s, 9H);
E-7: 5 Method B, Yield: 9Q% _(CDA [ ' 300 MHy . 8.60 (b ,
1H), 7.66 (tf) 1H), -il.leﬁ«-"(&2(31?4,7(-32:‘&g.rgllndz)‘,’-:#%o(ﬁ%@lﬂ),= 1522(1(1?21-30,
6.78 (d, 1H, J = 132 %1dHzs, BHIZ (s, 9 H); E-8: 10 : [err] Method A

Yield: 91% (CDCI[e%_rS.j,' 300 Mz, ppm): 7.52 (d, 1H, J = 15.9 Hz), 7.44 (d,
1H, J = 8.0 Hz), 6.85¢(d, 1H J = 8.0 Hz), 6.21 ( d, 1H J = 15.9 Hz), 3.81

(s, 3H) , 1. 52 (s, 9I—|);Cﬁ,&,9%ll[-err]
! _

5 Method B; Yield: 90%; (CDCly, 300 MHz, ppm): 8.60 (br,
s, 1H), 7.66 (t, 1H), 7.55 (d, 1H, J = 15.9 Hz), 7.36
(d, 14), 7.21 (m, 1H), 6.78 (d, 1H, J = 15.9 Hz), 1.52
(s, 9 H); -

E-8:

10 _ ' : Ay, CO2BU
MeO

Method A; Yield: 91%; (CDCly 300 MHz, ppm): 7.52 (4,
1H, J = 15.9 Hz), 7.44 (4, 1H, J = 8.0 Hz), 6.85 (d,
1H, J = 8.0 Hz), 6.21 ( d, 1H, J = 15.9 Hz), 3.81 (s,
3H), 1.52 (s, SH);

15 R-9:
O/W”.
MeD

Method A; Yield: 90%; (CDCl, 300 MHz, ppm): 7.61 (4,

1H, J = 16 Hz), 7.42 (d, 2H, J = 7.9Hz), 6.86 (d, 1B, J

= 7.9 Hz), 6.28 (4, 1H, J = 16 Hz}, 3.78 (s, 3H), 3.74
20 (s, 3H);

E-10:

o~

Method B; Yield: 91%; (CDCly 300 MHz, ppm): 7.56 (4,

1H, J = 16 Hz), 7.46 (t, ZH),“7.02 (t, 2H), 6.26 (4,
25 2H, J = 16 Hz), 1.54 (s, 9H);

B-11:



Method A,  Yield: 90% (CDCl[err]' 300 MHz, ppn') 7.61 (d, 1H, J = 16 Hz),
7. 42710, ZA, J = 7.9Hz)7—6786 (a1~ =79y 628 (it —t61z);
3.78 (s, 3H), 3.74 20 (s, 3H; E-10: [err] Met hod B; Yield: 91%
(CbcAferr]" 300 MHz, ppm: 7.56 (d, 1H, J = 16 Hz), 7.46 (t, 2H), 7.02 (t,
2H), 6.26w@%er2286s 2H, J = 16 Hz), 1.54 (s, 9H); E-11: PODUSOEI385 6

PCT/ US96/ 01349 - 51 - Method A, Yield: 89% (CDO[err]' 300 MHz, ppm:
7.47 ( d, 1H, J = 15.9 Hz), 7.01 (d, 1H, J—83Hz) 6.98 (br, s, 1H),
6.78 (d, 1H J = 8.3 Hz), 3.84 (s, 6H), 45q5 (s, 9H); E-12: [err] Method
A Yield: 91% (CDd[err]' 300 Mz, ppm): 77761 (d, 1H, J = 15.9 Hz, 7.07
(d, 1H, J 8.3 Hz), 7.02 (br, s, 10 1H), 6.83 (d, 1H, J = 8.3 Hz), 6.28

(d, 1H, J 15.9 Hz), f 88 (s, 3.76 (s, 3H); E-13: [err] Method A;
Yield: 92% (CDd [err ““ppm :7.46 (d, 15 1H,°J = 16.1 Hz), 6.99
(s, 1H), 6.97 (d, 1H),h méo: (d, 1H, 6.18 (d, 1H, 'J = 16.1°Hz), 5.96 (s,
o 2H), 1.50 (s, 9H) E-14 [err] 20 I\/Ethod A, Yield 88% (CDCl[err]" 300
MHz, ppn): 7.55 H = 6.98 - m 2H), 6.22 (d, 1H J =
15.9 Hz), 5.96 (¥ t? j‘3 7’51%155 é—ﬁ é@&la'[ém z, ppm): 7.47 { 4,

1H, J = 15.9 Hz), 7.01 (d, 1H, J = 8.3 Hz), 6.98 (br,

s, 1H), 6.78 (d, 1H, J = 8.3 Hz), 3.84 (s, 6H), 1.48

5 (s, 9H);

E-12:
MeO Me
< g
Method A; Yield: 91%; (CDCl, 300 MHz, ppm): 7.61 (4,
1H, J = 15.9 Hz, 7.07 (d, 1H, J =8.3 Hz), 7.02 (br, s,
10 1H), 6.83 (4, 1H, J = 8.3 Hz), 6.28 (d, 1H, J = 15.9

Hz), 3.88 (s, 3H), 3.76 (s, 3H);
E-13:

0:@/\«‘”1"“
2)
Method A; Yield: 92%; (CDCl, 300 MHz, ppm):7.46 (d,
15 1H, J = 16.1 Hz), 6.99 (s, 1H), 6.97 (d, 1H), 6.76 (a,
1H), 6.18 (d, 1H, J = 16.1 Hz), 5.96 (s, 2H), 1.50 (s,

SH) ;
E-14:

S<ans

20 Method A; Yield: 88%; (CDCly 300 MHz, ppm): 7.55 (d,
1H, J = 15.9 Hz), 6.98 -6.75 (m, 2H), 6.22 (d, iH, J =
15.9 Hz), 5.96 (s, 2H). 3.75 (s, 3H);

E-15:

oy
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--Method B; - Yield: 89% (CDC[err} 300 WHz, pp-~— 7.45 (d, 1H, J =
15.8Hz), 6.99 (s, 1H), 6.98 (d, 1H), 6.80 (d, 1H), 6.18 (d, 1H J = 15.8
Hz), 4.21 (br,s, 4H), 1.49 s, 9H); 5 E-16: [err] Method B; Yield: 88%
E-17: [err]_10 thhod B; Yleld 93% [err]HNNR(CDCI[err]) . - (2H
d, J= 5.5H VOB o1 4 J=5 5Hz), 7.58 (1H,d, J=10, 7Hz), pEfbaseiir il
6.42(1H,d, J=10. 7Hz), 3. 90(3H s), 1.51(9H, s). Procedure B - Synt hesi s of
[err]-Am no Acids 15 A 2L round bottomflask, equipped with a
magnetic stir bar, was charged with 1000 nL-082MeCH and the flask tared
with its contents. Anhydrous HCO ( 11 g, 0.29 nol) was bubbled in froma

cylinder. To this solutiqgn_ was ﬂgﬂfd a cig&gﬁiq acid 0 29 nDI) neat |n‘go
one portion. The re¥gFRPABH x¥ WP Y HBFat 30+ t fe4BedBti0
was judged conpl eteilBly JLE nSiad¥z) 5.6 .Bse (sgadH)onévas C@DlHﬂ) ,t @& 8D, (dhen
refrigerated overni giy. ghfsc[%stﬂl e Ris0@UeEt) S .89l Lﬂ:t Jl%gds—llick?

d

filtration on a nediumfrit an the cake wash

solid was dried on Bne¥®fter to give a white or nearly whi te product.

Precursor to [erB]-B8=18teld: 94% TLC (3:1 hexane/ EtOAc; W): Rerr] =
0.48; np = 134-136 C, [err]H NVR (CDCl[err], 300 MHz): 7.58 (d, 1H, J =
15.9 Hz), 7.00-6.97 (m WGlzz%e .

PCT/ US96/ 01349 F - .

Method B; Yield: 88%.
E-17:

g~

10 Method B; Yield: 93%; 'HNMR(CDCl;): & 8.00 (2H, d, J=
5.5Hz), 7.53 (2H, 4, J=5.5Hz), 7.58 (1H,d,J=10,7Hz),
6.42(1H,d,J=10.7Hz), 3.90(3H, s), 1.51(9H, s).

Procedure B - Synthesis

15 A 2 L round bottom flask, equipped with a
magnetic stir bar, was charged with 1000 mL of MeOH and
the flask tared with its contents. Anhydrous HC1 ( 11
g, 0.29 mol) was bubbled in from a cylinder. To this
solution was added a cinnamic acid (0.29 mol) neat in

20 one portion. The resulting mixture was heated at
reflux until the reaction was judged complete by TLC
analysis. The reaction was cooled to RT, then
refrigerated overnight. The crystalline product was
collected by suction filtration on a medium frit and

25 the cake washed with cold MeOH. The solid was dried on
the filter to give a white or nearly white product.
Precursor to £-3: Yield: 94%; TLC (3:1 hexane/EtOAc;
UV): R, = 0.48; mp = 134-136° C; 'H NMR (CDCL,;, 300
MHz): 7.58 (d, 1H, J = 15.9 Hz), 7.00-6.97 (m, 3H),



-53- 6.79 (d, 1H, J = 7.9 Hz), 6.24 (d, 1H J = 15 9 Hz) 5.98 (s, 2H),
3. 77t : :
hexane/ Et OAc; W); Rlerr] = 0.48; nmp = 89-91[err] .C [err]H NVR ( CDCl [err]
300 MHz): 5 7.63 (d, 1H, J =15.9 Hz), 7.46 (d, 2H, J 8.7 Hz), 6.89 (d,
2H, J = Swgodiabes 6- 29 (d, 1H, J = 15.9 Hz), 3.82 (s, 3H) PCTrUSsenrSey 3H) ; M5
(FAB): 192. Mchael addition of (P.)-(+)-N benzyl-1-phenylethylamne to 10
met hyl 4- Met hoxy-cinnamate A 1 L 3-neck round bottom fl ask, equipped with a
stopper, thernoneter, and 250 niL addition funnel with an Ar inlet was
charged with (R)-(+)-Nbenzyl -1- phenyl eTh?-?a‘m ne hydrochl oride (0.132 nol,
32.6 g, 1.1 15 eq based on ci nnamat e) and the apparatus flushed with Ar 30

in. Th | t TF 200 em'xture ooled to
;nnni nt erenaif1 terrper a%ls&fmq?p ?ﬁ)( grﬁml%/glgh&]g Barf. B#ét he
suspensi on was kR (B.B2H) .(2 §7M(Pm BHXand$S (FAEDTZ ®6. 103 nl, 20 1.95

eq based on am reréuttkaah it mlg) &s_aim'g h“aﬂdl'jg_l,@n(j qn@,@kagg(lﬁgﬁﬂ?g lrj:a’; :d
that the internglytenpera no Qe

90 nin. After corrp)l eiﬁl)ng {,hég a'ﬁ?i om, 9e>§ﬁ_ Eeactﬁ'fmg ﬁ#*r@?eﬂ“ 70 C
for 1 hr. A sBIuli&h @ AShyl =41528 Habi Hd:aki shadil,eJ( 6. 220 lml, 23 g, 1
eq) in THF (125 ¢)89va, a(:med.;rf o, t;hgzﬁddgtzg)n(d‘ urigel Joueg_ 99 gLy at such a

rate that the i tyre ot ce . Affer corrpletlng
the addition, thrgeesrré;act [ gﬁ? g 2{7 r( l& %e‘%gf’c 398rs. TLC anal ysis 30
I ndi cat ed corrpl ete reaction. The reactlon was quenched cold by the

addition of 5%citri gtiehadl(28Qitidnase i) r9dyavernight at RT. Ina 2 L
separatory funnel, thenlzyyemphenylstamﬁﬁﬁ aed the organic washed with 5%
citric acid¥0L x 125meth : ohoxyrcc rmpemties were 35 extracted with

Et OAc (1 x 200 nmL). The ﬁpﬂbbnﬁfheck round bottom flask, equipped
with a stopper, thermometer, and 250 mL addition funnel
with an Ar inlet was charged with (R)-(+)-N-benzyl-1-
phenylethylamine hydrochloride (0.132 mol, 32.6 g, 1.1

15 eq based on cinnamate) and the apparatus flushed with

- Ar 30 min. The salt was suspended in dry THF (200 mL)
and the mixture cooled to an internal temperature of -
70° C with a dry ice/acetone bath. To the suspension
was added n-BuLi (2.5 M in hexanes, 0.257 mol, 103 mL,

20 1.95 eq based on amine hydrochloride) from the addition
funnel at such a rate that the internal temperature did
not exceed -65° C. The addition required 90 min.

After completing the addition, the reaction was stirred
at -70° € for 1 hr. A solution of methyl 4-

25 methoxyc;nnamate (0.120 mol, 23 g, 1 eq) in THF (125
mL) was added from the addition funnel over 90 min at
such a rate that the internal temperature did not
exceed -65° C. After completing the addition, the
reaction was stirred at -70° C 2 hrs. TLC analysis

30 1nd1cated complete reaction. The reaction was quenched
cold by the addition of 5% c1tr1c acid (250 mL) and

 stirred overnight at RT. In a 2 L separatory funnel,
the layers were separated and the organic washed with
5% citric acid (1 x 125 mL). The combined aqueous were
35 extracted with EtOAc (1 x 200 mL). The combined
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were then washed wi-th 5% NaHCQLerr] (1 x-150 -nil)—and brine (1--x 150 m) and
dried (MgSO err]). Filtration and evaporation to constant wei ght provided
crude product (50.04 g, 103% of theory) as a viscous oil 5 which solidified )
on standing. .Pure mat.erial was obtained by triturating and rude
product wtwome (1.5-2 nlL/g, 75-100 nL total vol une) aﬁéﬂ#g@%m ght .
The solids were collected by suction filtration on a mediumfrit and the
cake washed by 10 flooding with cold heptane (2 x 50 nlL). The solids were
dried on the filter to give pure product (28.38 4, 60%yi el d) as a white -
powder. TLC (4:1 hexane/ Et QAc): R[err] = 0.50 (I[err] w ; = 87-88 C,

[err]H NVR (CDCl[err], 300 Mdz): H,.J 9 2. 51 dd 1H, J
= 9.4, 15 14.8 Hz)ordRTESH wrelﬂheﬂ “gsh?‘; with 5%)”“5‘%5( mid 57
(ABg, 2H, J = 14.7 &iid brinéd (Cl.ax 35}: mB) 9sn¢qdrﬂéd1 MgsQj) 8 Ii:bltrhﬁibn( dd,
1H, J = 5.7, 9.3 , 7. 40
(d, 2H, J =7.3 Hz); %‘%%q coﬁs@ ;ge’noq{msd%@ ?%gdabove
adduct (0.071 nol, °sl9§p5nd2-83’Fn° P YA8CPPEPEY with
formc acid (96% GiHith rﬁiﬂhd&ﬂidgon&ﬁand;n@ 5 Rape m‘emalmasZS

portion with stirri QD%& E/ W
10% Pd/ C (50% wet , %f% ?r’? ir%’ﬂ@%ﬁ%h%%%ss ; ?11 one ggr | on. !t'lz:l‘%tﬂ\I
resul ting nixture eptang d3. ét’erWSx f3r1a0 2"1hr qft‘?t]1 volypgtdaE Rl ete by
TLC anal ysis. The reveéziightas Thel sdlids 3Werdiicollented byesadtbona pad of

19?: H:t e\é\a\f\glrggeslggfo]; lﬁ%gﬁ%%doa\?g crﬁguye%%%g:am% ngQeAffLQ‘é %gﬁ}eoﬁ heory)
as an oil. The k9 udqading wifhs caldshentape ni2 ’Prsé—i“\‘-QSO The aobidRated to
a gentle reflux. Dwere dried on the filter to give pure product (28.93 g,
60% yield) as a white powder. TLC (4:1 hexane/EtOAc):
R = 0.50 (I, UV); mp = 87-88° C; ’H NMR (CDCl,, 300
MHz): 1.20 (4, 3H, J = 6.9 Hz), 2.51 (dd, 1H, J = 9.4,
15 14.8 Hz), 2.65_(dd, 1B, J = 5.7, 14.8 Hz), 3.45 (s,
3H), 3.67 (ABg, 2H, J = 14.7 Hz), 3.79 (s, 3H), 3.98
(g, 1H, J = 6.8 Hz), 4.37 (44, iH, J = 5.7,-9.3 Hz),
6.86 (d, 2H, J = 8.6 Hz), 7.16-7.33 (m, 10 H), 7.40 (4,
2H, J =7.3 Hz); MS (FAB): 404 |

20 ﬁydrogenolysis of
benzyl groups

‘The above adduct (0.071 mol, 28 g) was
suspended in MeOH (300 mL) and treated with formic acid
(96%, 0.179 mol, 8.25 g, 6.8 mL, 2.5 eq) neat in one

25 portion with stirring. To this suspension was added
Degussa type E101 NE/W 10% Pd/C (50% wet, 0.00179 mol,
3.81 g, 0.025 eg) in one portion. The resulting
mixture was heated at reflux for 1-2 hr until judged
complete by TLC analysis. The mixture was cooled to

30 RT, then filtered on a pad of Celite,'washihg the flask
and pad with MeOH (150 mL). The combined filtrates
were evaporated to give crude product (15.42 g, 102% of
theory) as an oil. The crude product was dissolved in
i-PrOH (250 mL) and heated to a gentle reflux. D-
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- tartartreacrd—{(6—67t—ot., 10. ‘ A=ivpa . I
portlon Heati ng was contlnued for 15 m n, durlng WhICh tlne the salt
precipitated as a fine white-solid. The i xture was cooled to RT, then 5
refriger ayg9eege N ght. The crystalline salt was coll ectﬁmion
filtration on a mediumfrit, washing with cold i-PrOH (50-75 nL), and dried
on the filter to give product (23 g, 79% . The above salt was converted to
the free base by dissolving in a mninum 10__volume of Herr]O (125 n.) and
treating the solution with solid NaHCCIerr]srhntiI t he agueous was
saturated. This was extracted with EtOAc (3 x 100 nli). The combi ned

Iglr P?P;tclso\r/l\e;ﬁdmg\%%%lon pr Owoé?:ﬁ '&92 ”*B-é %fd]t% gwggézféé) S48 a

nearly col orl ess ]t’*%’bt?%W&'FgPBd oﬁe%'b’cﬂg rh?s fontigued [EFr]/ MeOH):
Rlerr] = 0.30 (| [maimr,]7 Aung u;aueh]( tﬂmersheww]aﬁ,pW1gaﬁéﬁF£sgigi;irEﬁlbt)3 .
96% , rs,
2H),pgr22 (R[derrzL"h]t %‘ﬂig' ib Hémhg‘%q%lﬁ)%&%gg *3Hf4 35 (t, 1H,
J=6.9 H), & 84“%@?198#“55—083 jght. 7 The %rysmll}ne gattiy3s N5 (FAB):
210. [err]-1: [eﬂddlléitehebylHubhﬁbn(filii&ﬁidn or0@MredignFrit 41-7. 28 (m
P 18 s ki Wen?bhia?i lBrdl 575 ob)1Cabl artla &t 2
PCT/ US96/ 01349 - THgtey &or phivevrredeet [ 23 19, 60Uz, Thenjbeve 153kt wasg J
1.6 Hz), 6.72 (d,cobverted £o9the)frée Gbadel byl dissotving th)a minimum

10 volume of H,0 (125 mL) and treating the solution with
solid NaHCO, until the aqueocus was saturated. This was
extracted with EtOAc (3 x 100 mL). The combined
organics were washed with brine (1 x 100 mL) and dried
(MgS0O,) . Filtration and evaporation provided pure

15 product (11.75 g, 78%) as a nearly colorless oil which
solidified on cooling.

TLC (9:1 CHCl,/MeOH): R = 0.30 (I,, UV); HPLC (reverse
phase; MeCN/H,O/TFA gradient): 96% pure, R, = 17.9 min;
'H NMR (CDCl,, 300 MHz): 1.87 (br s, 2H), 2.62 (d, 2H, J

20 = 6.9 Hz), 3.64 (s, 3H), 3.76 (s, 3H), 4.35 (t, 1H, J =
6.9 Hz), 6.84 (d, 2H, J = 8.6 Hz), 7.25 (4, 2H, J = B.6
Hz); MS (FAB): 210.

B-1:

Voo

25 'H NMR: (CDCl,, 300MHz, ppm) 7.41-7.28 (m, SH), 4.18 (q,
2H), 2.65 (4, 2m), 2.12 (br, 2H), 1.16 (t, 3m).
£-2:

P




5.85 (s, 2H), 4.22 (1H, dd, J = 7.5 Hz and 7.3 Hz), 2.47 (2H, dd, J = 7.5Hz

and 5.6 Hz), 2.21(s, 2H), 1.35:5 (9H, s). [err]=3: Jerr] [err]lH NWVR

(e ferr], 300MHz, ppm 6.82 (d, 1H J = 1.6 Hz), 6.76 (d, 1H J =7.9

Hz), 6.73 (d, 1H, J =7.9 Hz), 10 5.89 (s, 2H), 4.29 (1H, dd, J = 6.9 Hz
, Jerr]-4:

and 6.8 Hz),.3,63 (3H s), 2.57 (d, 2H, J = 6.9Hz), 1.75 (s, 2H) rrj-
[err] [err] WVOmER [err], 300MHz, ppn) 6.79-6.78 (m 3H) PCH 9 15
1H, J = 6.7 Hz), 3.75 (s, 3H), 3.72 (s, 3H), 2.52 (d, 2H, J = 6.8Hz), 1.82

(br, 2H), 1.42 (s, 9H).; [err]-5: [err] [err]HNWR (CDCl[err], 300MHz,
ppm 7.20 (d, J = 8.6 Hz), 6.80 20 (d, 2H, -J58 8.6 Hz), 4.30 (t,-1H 6.8
Hz), 3.71 (s, 3H), 3.60 (s, 3H), 2.57 ( d, 2H, J = 6.8 Hz), 1.91 (s, 2H);
[err]-6: WO 96/ 22966 _ .

PCT/ US96/ 01349 - 57°H NMR r {COG:; | BOOMEE ( GBM)] .81, (F00NHz, Tppn}.§.B2) (d, J
; 2-74( Hé),zg- 8? (dé'séblz )Qdfiﬂnfl ﬂ{lze),'rfb 2-@5)'(},6.1;]%', 7(5-,81111,2%3 3--5.]69H(;§|a) 3H,
AT : , = g : ; re]-7, LeLr r

(CDA [err], 300MHz, SpBE‘)z"?fﬁé’lﬁa‘,S"li«,kP’?":Jgsz"Hf Zmé §e 1’4@)'{-36.“?%6. 93
(m 2H), 6.78 (d, 1M@.48. $2Hp)dd4 B4= (1.SHHang 5.6. HzHz)2 .3 (4, (2H) ,3H).352. 54
(d, 2H, J =6.9 30 (bR).sf.74 (s, 2H), 1.40 (s, 9H); [err]-8: [err]

8-3:
:Ih
'rhul. .)

'H NMR (CDCl;, 300MHz, ppm) 6.82 (d, 1H, J = 1.6 Hz),
. 6.76 (d, 1H, J = 7.9 Hz)}, 6.73 (d, 1H, J = 7.9 Hz),
10 5.89 (s, 2H), 4.29 (1H, dd, J = 6.9 Hz and 6.8 Hz),
3.63 (3H, 8), 2.57 (d, 2H, J = 6.9Hz), 1.75 (s, 2H);
5-43
(__:Oﬁ!u

'H NMR (CDCl,, 300MHz, ppm) 6.79-6.78 (m, 3H), 4.32 (t,
15 1H, J = 6.7 Hz), 3.75 (s, 3H), 3.72 (s, 3H), 2.52 (d,

2H, J = 6.8Hz), 1.82 (br, 2H), 1.42 (s, SH).;

£-5:

=4

¥ NMR (CDCl,, 300MHz, ppm) 7.20 (d, J = 8.6 Hz), 6.80
20 (d, 2H, J = 8.6 Hz), 4.30 (t, 1H, 6.8 Hz), 3.71 (s,

3H), 3.60 (8, 3H), 2.57 (d, 2K, J = 6.8 Hz), 1.91 (s,

2H) ;

8-6:



[-err]H NVR (CDCl [err] 300 MHz, ppm): 7.34-7.08 (m 2H), 6.82- 6.68 (m

2H= A5t —S 65 (s, SH)—3Ta9" (35, 30, 1o 2. 58 (d, Z2fA), L. 0638 (br s,
2H). [err]-9: [err] WO 96/ 22966 -
PCT/ US96/ 01349 - 58 - [err]H NWR (CDC [erT], 300I\/Hz ppm) 7.28-7.25 (m
2H), 7.0lwvo9emabbd . 4-31(t, 1H), 2.50 (d, 2H), 2. 01 (br Phrustedidad S, 9H) ;
5 [err] [err]H NWR (CDd [err], 300MHz, ppn) 6.84 (s, 1H),
6.79-6.76 (m 1H), 4.24-4.19 (m 1H), 4.19 (s 4H), 2.50 (d, 2H), 1.63 (br,
2H), 1.41 (s, 9H); [err]-11: 10 _,[err] [err]H NI\/R(CDCI[err]
300MHz, ppm 3.34-3.05 (m 1H), 2.65- 2.'5§(m 2H), 1.65 (d, 2H);

[err]-12: [err] 15 [err]H NWR (CDCl[err], 300MHz, ppm 7.34-7.28 (m 3H),
7.26- 7.15 (m 3H), 3.42-3,15 (m 1H), 2.71 (dd, 1H J = 5.5 Hz and 13.3
Hz), 2.54 (dd, 1H, J = 8. P and 13.3 Hz), 2.36 (dd, 1H, J = 4.2 Hz and
15.7 Hz), 2.20 (dd, J=w,R- d 15.7 Hz), 1.42 (s, 9H). 20 To
prepare [err]-13 am no aci JND 96/ 22966

PCT/ US96/ 01349 - 59 - [err] IMTMSC in CHerr]dJ[err] (33 m, 33 nmol) was
added to a mixture of (R -[err]- rrethyl benzyl amine (3.4 g, 28 mml) and

Etlerr]N (4 9, 48 ) (dobr!F3bdis )ppid® £99°9a2"Y LS. 4 Hz), 6.82
(d, 2H, J = 8.4 Hz), 4.26 (t, 1H, 6.8 Hz), 3.66 (s,
3H), 2.47 (d, 2H, J = 6.6 Hz), 1.41 (s, 9H);

5 B-7:
COtBu
Hzﬂ%’m.

'H NMR (CDCl,, 300MHz, ppm) 7.21( &d, 1H, J = 8.2 Hz and

8.1 Hz), 6.95-6.93 (m, 2H), 6.78 (d, 1H, 6.8 Hz), 4.34

(¢, 1H, J = 6.7 Hz), 3.79 (s, 3H), 2.54 (d, 2H, J = 6.9
10 Hz), 1.74 (s, 2H), 1.40 (s, 9H);

£-8:

COtBu
MeO

'H NMR (CDCl, 300 MHz, ppm): 7.34-7.08 (m, 2H), 6.82-
6.68 (m, 2H), 4.45 (m, 1H), 3.65 (s, 3H), 3.45 (s, 3H),
15 2.58 (d, 2H), 1.68 (br s, 2H).
B-9:
Bu



5 mxture was allowed to stir for 1 h at roomtenperature. After the solid
was renoved by filtratiaon the solution war concentrated to afford a -
liquid. This silylamne (2.4 g, 12.5 mml) was dissolved in THF (35 m)
and was cooled to -78 [err]C. To 10 this cooled solution was added n-BuLi
(7.8 mM of 1.6 _Msolution in hexanes, 12.5 mol) slowy. Af pLring for
0.5 h at thé”? ature, to the reaction mxture was addeda’g‘i'gg#ﬂ{l{ugn of
t-butyl trans-3-(3- pyridyl)acrylate (2.56 g, 12.4 mol) in THF (10 m ). 15
The stirring was continued for another 1/2 h and the m xture was quenched
wth sat. NHerr]d (20 nl) and was al |l oned_t ggwarm up to roomtenperature,
and extracted with ether. The conbined ether layers were dried
(K[err]COerr]) and concentrated to afford an oil. This oil 20 (500 ny)
was dissol ved in et HarNNR ((CcOC13] ) 300Miz;t ppw) (7.2 8-17). 25atmp 2y foromt@,( 1. 5
g) and 10% Pd/ C (1. ) . > ad . | L,i0g 51 xfu hegt to
reflux for 3 h foll (%H | g}'e/ggé?ﬁdg@d -t?z}?gr ao%?kég?f oméﬁog%'\t,\%})deg'l‘?gd Bhi ne
[err]-13 (300 ng). REBBiMS = 223. 25 [err]-14: [err] WO 96/ 22966

PCT/ US96/ 01349 - 60g=-1perr] HNMR (CDC [err]): [err] 7.97(2H, d, J=5.4Hz),
7.41(2H, d, J=5.4Hz), 4.40(1H, t, J=4.5Hz), 3.88(3H,s), 2.55(2H, d,

J=4.5Hz), 1.71(2H br), 1.3 , s). General Procedure for 5 synthesis of
M1l M2 and M3 To a SQhHN the commercially available am no acid
(1.5 nmmoles) in CHerr]d[er m) and MeOH (1 m) cooled.to O[err]C,

was added thionyl chloride (0.125 m, 1.65 mmol). The reaction was war nmed
to 40 Cfor 2 h, 10 and concentrated to dryness in vacuo to afford the

desired am no eSter&ygkm?%Hbc1h 300MHz, ppm) 6.84 (s,1H), 6.79-6.76 (m,

1H), 4.24-4.19 (m, 1H), 4.1°2 (s, 4H), 2.50 (4, 2H),
1.63 (br, 2H), 1.41 (s, 9H);
8-11:

R e

¥ NMR (CDCl,, 300MHz, ppm) 3.34-3.05 {m, 1H), 2.65-
2.58 (m, 2H), 1.65 (d, 2H);
f£-12:

HaN

15 'H NMR (CDCl,, 300MHz, ppm) 7.34-7.28 (m, 3H), 7.26-
7.15 (m, 3H), 3.42-3.15 (m, 1H), 2.71 (44, 1H, J = 5.5
Hz and 13.3 Hz), 2.54 (dd, 1H, J = 8.1 Hz and 13.3 Hz),
2.36 (dd4, 1H, J = 4.2 Hz and 15.7 Hz), 2.20 (dd4, J =
8.6 and 15.7 Hz), 1.42 (s, 9H).

20 To prepare 8-13 amino acid



M1: [err] 89%yield; [err]HNVR (DVSO-d[err] 300 MHz, ppm): 9.00-8.75 (3H,

15 —b—ri—F+—2H,- d, +—=7. 3. Hey—F=58~(2H—dr—3F—7 37T —Dbs);
3.64 (3 H,s), 3.40-3.06 (2H,. n); M2: [err] 85%yield as a tan solid.
[err]HNVR (CDCl [err]' 300 MHz, ppm): 20 7.55-7.05 (6 H, bm, 3.66 (3H, s),
3. 65-3. 45,02k Heg) . 3.10-2.77 (5H, bm), 2.17-1.95 (2H, bracTnidediorses VO

96/ 22966 PCT/ US96/ 01349 - 61 -

[err] 84% yield as a pale tan solid; [err]HNVMR (CDCl[err] 300 MHz, ppm:
8.1-7.8 (4H, bm, 7.65-7.45 (3H, bn), 5.45 (1H, br), 3.80-3.30 (2H, bm,
3.55 (3H, s). 5 Procedure C - Synthesis of 3oflipl ed Anino Acids To a

sol ution of ethyl 3-am no-3-phenyl-1- propanoate (or other [err]-am no acid
ester prepared by Procedure B) (0.50g, 5.25 mmol) in CHerr]CJ[err] (5 m)

was 10 added BocLeuOSu (1.5g, 4.67 mmol) (CbzLeuGSu i d for the ‘Cbz
protected analog) with cooling and Et[err]N (5 dropg\~ e mxture was
stirred at roomtenperature for 1 h. The reacti.on m xt was diluted with

CHerr]C[err] (10m) and washed with 5% citric acid (5m X2), 5% NaHC(O err]
15.(5m ) and sat. NaC (5m ). The organic |ayer was dried (Na2SO4) and
concentrated to afford 1.26 66%) as a white saolid. Prqcedure D -

Synt hesi s of DepAd TMEEY AR i d332pl, 33 mmol) wag added, tQPsol ution of

the product of Prasedwecof (R) Boandthylbenzilanine $3i4l gst28 ymnod}. andg,
0.102 mml) at Ow3lgri] G, dd fmidh)OinCHhf’ (16 dE Was'RagRAdgHat it
5 mixture was allowed to stir for 1 h at room
.temperature. After the solid was removed by
filtration, the solution was concentrated to afford a
liquid. This silylamine (2.4 g, 12.5 mmol) was
dissolved in THF (35 ml) and was cooled to -78 °C. To

10 this cooled solution was added n-BuLi (7.8 ml of 1.6 M
solution in hexanes, 12.5 mmol) slowly. After stirring
for 0.5 h at the temperature, to the reaction mixture
was added a solution of tfbutyl trang-3-(3-
pyridyl)acrylate (2.56 g, 12.4 mmol) in THF (10 ml).

15 The stirring was continued for another 1/2 h and the
mixture was quenched with sat. NH,C1 (20 ml) and was
allowed to warm up to room temperature and extracted
with ether. The combined ether layers were dried
(K,CO,) and concentrated to afford an oil. This oil

20 (500 mg) was dissolved in ethanol (1.5 ml), t-butanol
{15 ml), ammonium formate (1.5 g) and 10% P4/C (1.2 g)
were added. The resulting mixture was heated to reflux
for 3 h followed by acid and base workup to afford the
desired amine $-13 (300 mg). FAB-MS = 223.

25 Pp-14:
Me
MQN%\“a
Co Me



of TFA. The m xture was allowed to come to roomtenperature with continued
stirring for 1 hour. -The.25 reactiaon was concentrated in vacuo,

redi ssolved in CHerr]C [err], concentrated two nore tines and pl aced under
hi gh vacuumto renove final traces of TFA. HPLC showed conpl ete conversion
to two new eaks of..shorter retention tinme. The residue canpagﬁ%%&ln DIVF
and /01349
- 62 - TEA added With stirring until basic to litmus in preparation for
further reaction. A Cbz group is renoved using the foll ow ng nethod: The
product from Procedure C (where t-butyl 5 3-aBbne-3-phenyl -1-propanoate and
CbzLeuOSu were used) (110 ng, 0.23 mmol) in MeOH with a catal ytic anount of
10% pal | adi um on charcoal was stirred overni ght under hydrogen at 40 psi.
The reaction was fi [HRMRA(QD@Ilghghd CRI9T(2H,ad] JeBCaHL) AtBOL1 (RH,a@)0 )
yielding the free 1 b Le ers] ci n tive)
as a clear oil. [errgﬁﬁﬁ/g{} el%r;r fg]%ﬁ%? gﬁégzzf%'(%mtséh% é
(dd, 1H, J=6, 8.82 fi%; 5512130 il )% (ldé91|(-98._98) 15 Hz), 2.90 (dd, 1H
J=6, 15 Hz), 1.69 (m 2H), 145(m 1H), 1.29 (s, 9H), 0.90 (d, 6H, J=6
Hz). 15 _ E 1 Synthesis of BIO 1002 AL A
stirredsolutionof £ oo .5 mml ), ‘EDC (30 ngy, O0.16
mol ), and HOBt {30 Ty, 0.5 1 was treated with a 20
sol ution of the amine pr eparé’c'Plah q‘ﬂé’&é&&r Ethbszc%“eWiﬂéYnﬁUB}lahble

di i sopropyl et hyl am amigd. 8€idi (1.5 fmolels) in CRICIC1(H wml) @A MeOM (1 ml)

tenperature. After |t i S v i on was
partitioned in et hy{:ggléée‘?a%% ({)%5 ﬁ# Ehgégdng/f&ggi qgg'%gﬁaﬁﬁcéfer rf 'ﬁo m.) .
The organi ¢ phase whsEJdEMRY wi t eamgaﬁma'qas NERTRe kit 402 K £@x @ )h,
Herr]O (5 nl), 16% aid recancarittbated to dryness in vacuo to afford the

desired amino ester HCl salt.

u' 1 H
_ Me
nc:"’*'-.-n‘%~e
]

89% yield; ' 'HNMR (DMSO-d* 300 MHz, ppm): 9.00-8.75 (3H,
15 bm), 7.71 (2H, 4, J = 7.3 Hz), 7.58 (2H, 4, J = 7.3 Hz)

4.71 (1 H, bs), 3.64 (3 H,8), 3.40-3.06 (2H, m);

M-2:

: COMe
HCI'HaN ‘%3

85% yield as a tan solid. ‘HNMR (CDCly 300 MHz, ppm):
20 7.55-7.05 (6 H, bm), 3.66 (3H, s), 3.65-3.45 (2H, bm),

3.10-2.77 (5H, bm), 2.17-1.95 (2H, bm);

M-3:



(3 X210 m.), Herr]O (5 n), and sat. ag. NaCd (10 nL). The organic phase
was —etea—tMgSeer+]) and conce =TT =

ng, 69% as a foam 30 [err]H NWR (CDCl[err], 300 MHz, ppm) 7.58 (d, 1H),

745 (d, 1H), 7.40-7.20 (m 5H), 5.28 (m 1H), 4.46 (m 1H), 4.05 (m 2H),

3.23 (M YdegRed® (M 2H), 1.78-1.53 (m 3H, 1.23 (m 3 2™ 6H) .
W 96/229?’6a . PE:&T?'US% 01349 - 63

- B. A stirred solution of BIOL002-Oet (27 nmg, 0.072 mmol) in nmethanol (3
m) was treated with ag. LiOH (1.0 M 0.25 nL, 0.25 mol) at room
temperature for 22 h. The reaction was acidifiad with 5 trifl uoroacetic
acid then concentrated in vacuo. The crude products were purified by HPLC
to give BIO 1002A (2.5 ng, 109 and BI O 1002B (4.4 ng, 18% as white
solids: BIOLO02A: [err]H NVR®P¥®C [err], 300 MHz, ppm) 8.08 (d, 1H), -7.87
10 (d, 1H), 7.30-7.16 ycR,n 5.25 (m 1H), 4.37 (m 1H), 3.36 (s, 2H),
2.75 (m 2H), 1.70-1.45 ( 0.90 (m 6H); HPLC (Gradient A), 16.7 mn;
M5, nlz 346 BI OL002B: [er%‘h NVR (CDCl [err], 300 MHz, ppm 8.00-7.70 (m
2H)., 7.40-7.20 (m 5H), 5.28 (m 1H), 4.39 (m 1H), 15 3.45 (s, 2H), 2.78
(m 2H), 1.65-1.40 (m 3H), 0.90 (m 6H); HPLC (G adient A), 20.6 mn; M5
m z 346. Synthesi 84%f ybelH @93 palthdan sodddre HBMRJIEDCBgd3X MR e 1A was

20 e UL by g, Oyl kRN ek 7de T Tl B (10
, . mo , , u )
0 105 mmol ) and dgf‘%gﬁbﬁéﬁ%ﬁ{ﬁ%l.(ﬁ%'n%“tqg?g()sﬁt@% Aol ). in DVF (1.0 rrL)nrg

to afford BI OL003-OEt (32 ng, 71% as a foam [err]H 25 NWR (CDC [err],

300 Mz, ppm) B 4Brdcd8ufé)c 6H) ﬁ-ﬂ&i@m 1H), 5.36 (m 1H, 4.50 (m 1H),
4.05 (m 2H), 2.8 i m 25H). o

To a solution of 'ethyl 3-amino-3-phenyl-1-
propanoéte (or other RB-amino acid ester prepared by
Procedure B) (0.50g, 5.25 mmol) in CH,Cl, (5 ml) was

10 added BocLeuOSu (1.5g, 4.67 mmol) (CbzLeuOSu is used
for the Cbz protected analog) with cooling and Et;N (5
drops). The mixture was stirred at room temperature
for 1 h. The reaction mixture was diluted with CH,C1,

_ {10ml) and washed with 5% citric acid (5mlX2), 5% NaHCO,
15 (5ml) and sat. NaCl (5ml). The organic layer was dried
(Na,S0,) and concentrated to afford 1.26 g (66%) as a

white solid.

Procedure D - Synthesis of

20 To a stirred solution of the product of
Procedure C (a Boc-Leu-8-amino acid ester) (41.5 mg,
0.102 mmol) at 0-5°C. in 2 mL of CH,Cl, was added 4 mL
of TFA. The mixture was allowed to come to room
temperature with continued stirring for 1 hour. The

25 reaction was concentrated in vacuo, redissolved in

" CH,Cl,, concentrated two more times and placed under
high vacuum to remove final traces of TFA. HPLC showed
complete conversion to two new peaks of shorter
retention time. The residue can taken up in DMF and



B. The procedure as described in Exanple 1B was perfornmed utilizing

- Bl OL003-CEt (32 ng 0.074 mml )-30 and aq. LLOH (1.0 M 0.25 nL, 0.25

mmol) in MeOH (3.0 nL) to give BIO 1003A (3.5 ng, 11% and BI O 1003B (5.3
, 18% as white solids: BIO 1003A: [err]H NWR (CDCl[err], 300 MHz, ppm

735716 m. 5 5.23 (m 1H), 4.38 (m 1H), 2.28 (d, 2 -
64 - &W@%o (m 22H); HPLC (Gradient A), 34. mnwﬁ’dﬁ%’gﬁé‘m

(4. 1) I\/B mz 403. BI O 1003B: [err]H NWR (CDCI[err], 300 MHz, ppm
7.35-7.16 (m 5H), 5.23 (m 1H), 4.38 (m 1H), 2.28 (m 2H), 2.03 (m 5
2H), 1.75-0.80 (m 22H); HPLC (Gadient A);y 862.4 min and 35.3 mn (1:10);

M5, mz 403. Synthesis of BIO 1014 A. Methyl 3-am no-3-phenyl - 1-propanoate
was 10 coupled with BocLeuOSu by the nethod described in Procedure C

This material was TBRjadded wirh itizgimg: pokil Reeic tobitams dnDl to gi ve
the desired TFA- anppépafatiom. forl [furthesedeaettondescribed in Exarrpl e 1A 15

was performed utilgz %qﬁfsgéy C (
(26 ngy, 0.14 m’rol)j,A ?E%téggg - LF?’ aaif.#ﬁe rom’lé%a% A (44 ny,
0.11 nmol) and dii sopropyl etTﬂﬁ axaswcto frgmpProgedere ()Wh%'ecﬂ['bﬂfiﬂ;l [err]
(5.0 nm) to affBrd3EiﬁﬂﬁH¥Biﬂﬁbdﬁﬁiﬂﬂprobaﬁbaﬁé &nd OctaLeldSu were usedf.
B o e 56 o 80 03 8. 268' ekiby AWPhEORAER {0
in MeOH (5 nl) to b%epﬂqu,m charggal syas %WBQ}OMBhMuWﬁg 20%
?3 WmH;e sol i d?d 2hydfbgen Gitd /A0 dedr.r | ThelMRed&EXdn awdd £i11%@x¥dz thpbigh8. 52
, 1H), 8.13 0 5.20

(m 1H). 4.58 ef%":%it‘g' é%“f d"°’%%’"%tgé %Jﬂ% BEmf 2EOH) HPLC
(G adient A, g 1base Leu BOC R-amino acid (87 g, quant::.tatzve

clear oil. 'H NMR: (CDCl,, 300 MHz, ppm), 7.30 ( m,

SH), 5.33 (dd, 1H, J=6, 8.82 Hz), 4.00 (m, 1H) 2.77 (dd

, 1H J=9, 15 Hz), 2.90 (dd, 1H, J=6, 15 Hz), 1.69 (m,

2H), 1.45 (m, 1H), 1.29 (s, 9H), 0.90 (d, 6H, J=6 Hz).

o Synthesis of BIO-1002
A. A stirred solutioh ‘of cyanoacetic acid
(13 mg, 0.15 mmol), EDC (30 mg, 0.16 mmol), and HOBt
{30 mg, 0.20 mmol) in DMF (0.5 mL) was treated with a
20 solution of the amine prepared in Procedure D (52 mg,
0.105 mmol) and diisopropylethylamine (0.30 mL, 1.7
mmol} in DMF (1.0 mL) at room temperature. After the
solution was stirred for over 18 h, the reaction was
partitioned :|.n ethyl acetate (15 mL) and 60 % sat.
25 NRaHCO; {10 mL). The organic phase was washed with 60%
sat. ag. NaHCO; (2 X 10 mL), H0 (5 mL), 5% citric acid
(3 X 10 mL), H,0 (5 mL), and sat. ag. NaCl (10 mL). The
organic phase was dried (MgsSO,) and concentrated
. in vacuo to afford BIOL002-OEt (27 mg, 69%) as a foam:
30 'H NMR (CDCl,, 300 MHz, ppm) 7.58 (d, 1H), 7.45 (d, 1H),
7.40-7.20 (m, 5H), 5.28 (m, 1H), 4.46 (m, 1H), 4.05 (m,
2H), 3.23 (m, 2H), 2.79 (m, 2H), 1.78-1.53 (m, 3H),
1.23 (m, 3H), 0.90 (m, 6H).



min; "MB, miz 422. 30 BIO1014B: [err]H NVR (CDO [err], 300 Mz, ppm) 8.55

(dTH), 8. I8 (d,”  IH, 813 (d1H 7. 79 (d, Iry, 7.46-7.03 (m 9520
(m 1H), 4.58 (m 1H), 2. 70(m 2H), 1.55- 1.40 (m. .3H), 0.90 (m 6H); HPLC
(Gadient A), 29.5 mn; M, nlz 422. WD 96/ 22966

PCT/ USO6blesidess 65 - Synthesis of BI O 1017 A The procpdrusssasssdescri bed
in Exanple 1A was perfornmed utilizing 1-phenyl-1-cycl opropane- 5

carboxylic acid (21 ng, 0.13 mmol), EDC (26 ng, 0.14 mmol), HOBt (26 ng,
0.17 mol ), am ne from Exanpl e 3A (44 ng, 8 11 mol ) and

di i sopropyl et hyl amine (0.10 nlL, 0.56 mmol) ?n‘CH[err]CI[err] (5.0 n) to
afford BI O1017-Ove (39 ny, 68% as a foam 10 B. The procedure

d bed Exanple 1
0-085 mol) and aq""-”‘E. a0 MR otk ibh 06 eddTRalant’ (o7 'p0, e
Bl O 1017A (10. 3 fg?72 780 cPBF'B"-i’G?Pé (3omb) as frgated mtheaq@l ids: 15
Bl O 1017A: [err] BiOWR(T QDM rd . 2BCRILST 0] 253MkoMzat (Mot &ea@eS:dtuiéi)

7.40-7.20 10 2. 62 2
1.50- 1. 20 Em Sfég% ((drhﬁa)@eaﬁié‘gg il %&d’ﬁé‘ﬁ’?(“é i ent A, 3gm9 mH)n
MS, mz 423. B qasetic mekd EBFQW?M@WW oBh¢ 8. 55
(d, 1H), 20 7. 46rﬂdd®1(dduc1:@i-|)ver6 pliriflied By HPIMB toTgitE) B16-3602An 1H),

s e e b (5 g Sl 0 e
Synt hesi s of BI C?‘iblzi?- A.  The procedure as described in Exanple 1A was
performed utili ZBIOLCOARH! MR a(EBCX;, 2800 ¥2P, NHpm)0.8lbsmmal,) 18FEDG (86 U,
0.13 1ol ) 468t (& 20, RabS7THE! km, S {147 ROTH © 5 s 10
mol) - an 3.36 (s, 2H), 2.75 (m, 2H), 1.70-1.45 (m, 3H), 0.90 (m,
6H) ; HPLC (Gradient A), 16.7 min; MS, m/z 346
BIO1002B: 'H NMR (CDCl,, 300 MHz, ppm) 8.00-7.70 {m,
~ 2H), 7.40-7.20 (m, 5H), 5.28 (m, 1H), 4.39 (m, 1H),
15 3.45 (s, 2H), 2.78 (m, 2H), 1.65-1.40 (m, 3H), 0.90 {m,
6H) ; HPLC (Gradient A}, 20.6 min; MS, m/z 346.

EXAMPLE 2
Synthesig of BI0-1003
A. The procedure as described Example 1A was
20 performed utlllzlng cyclohexylacetic acid (22 mg, 0.15
mmol), EDC (30 mg, 0.16 wmol), and HOBt (30 mg, 0.20
mmol) , amine from Procedure D (52 mg, 0.105 mmol) and
diisopropylethylamine (0.30 mL, 1.7 mmol) in DMF (1.0
ml) to afford BIO1003-OEt (32 mg, 71%) as a foam: 'H
25 NMR (CDCl,, 300 MHz, ppm) 7.42-7.18 (m, 6H), 6.08 (m,
1H), 5.36 (m, 1H), 4.50 (m, 1H), 4.05 (m, 2H), 2.81 (m,
2H), 2.11-0.80 (m, 25H).
B. The procedure as described in Example 1B
was performed utilizing BIO1003-OEt (32 mg, 0.074 mmol)
30 and ag. LiOH (1.0 M, 0.25 mL, 0.25 mmol) in MeOH (3.0
mL) to give BIO-1003A (3.5 mg, 11%)'and BIO-1003B (5.3.
mg, 18%) as white solids:
BIO-1003A: H NMR (CDCl;, 300 MHz, ppm) 7.35-7.16 (m,
5H), 5.23 (m, 1H), 4.38 (m, 1H), 2.28 (4, 2H), 2.03 (m,



30 diisopropylethylamne (0.10 nL, 0.56 mmol) in DV (2.0 nL) to afford -
Bl O1022-OMe (36 ng, 70% as a foam. B. The procedure as described in '
Exanpl e 1B was performed utilizing Bl 0L022-Ove (36 ng, 0.078 mmol) and ag.
LiIiOH (1.0 M 0.50 nmL, 0.50 Mol ) in MeOH (3 nl) WD 96/ 22966

PCT/ US96/ 01349.-. .66 - to gi ve Bl O 1022A (1.7 ny, -4.8% and . 1029B. (6. 8
ng, 19% as WPAPER%%| i ds: BI O 1022A: [err]H NMWR (M[err],%ﬂ’g%%’(

7.90-7.17 (m 12H), 5.30 (t, 1H), 4.45 (m 1H), 2.79 (m 2H), 1.68- 5 1.33
(m 3H), 0.87 (d, 6H); HPLC (G adient A, 25.7 mn; M5, mz 447. BI O 1022B:
[err]H NMR (CDO [err], 300 MHz, ppm) 7.90-7.174m 12H), 5.35 (t, 1H), 4.49
(m 1H), 2.79 (d, 2H) 1.58- 1.33 (m 3H), 0.82 (m 6H); HPLC(Gradient A,

25.7 min 10 and 26.4 mn (1:9 447 nt hesi f 0 :
t-Butyl 3-anino-3- ph%‘ﬁ&/d Hﬁ'@p&?@f‘e%@mﬁ%&@%ﬁ#’é&c Ogé 31“?\5 t he
net hod described in did 35 .edor 4C1) ; TMBs migc403 was subjected to the
condi tions of Pr ocedﬁd@ . 1Fo3E: O vmh@cn*@psl'rggoamge £ 7 %5 718 (m,

procedure as described in Exa A vvas erfor | Z)
4- ( 2- ani nobenzani do)SHbg 5 '&?e%'a irc4ad d( 18“?’9‘ u%_ “'r‘m&ﬁ)’,’ B3
ng, 0.067 mmol ), &and2E0Bt1 (753010 C(nOBEZHhDII}PL@n(GEadmm BlanBhelonig 18

, 0.054 mmol ) and r let n 0.27 mmol) in DVF (0.5
ﬁ) to afford ?\IH[err%lisﬁoggﬁae '134?%2‘ fis| 1%.%?/0&635_ an oil: 25) [err]H (NI\/R(

(Cbc[err], 300 WMHz, ppm 7.65-7.43 (m 4 D-.7.10 (m 9H), 6.72 (m
2H), 6.49 (d, 1H, 5.28 (m 1H), 4.4 4 ), 2.68 (m 2H),
2.00 (bs, 2H),1.65-1.15 (m 13H), M OH ' [

NH err]- Bl OL029- Ot Bu (16 nm, A. M thyl 3- amlno -3- phenyl 1 -propanocate was

10 coupled with BocLeuOSu by the method described in
Procedure C. This _mater1a1 was subjected to the
conditions used in Procedure D1 to give the desired
TFA-amine salt. '

B. The procedure as described in Example 1A
. 15 was performed utilizing J.ndo_l_e -3-carboxylic acid (19
mg, 0.12 mmol), EDC (26 mg, 0.14 mmol), HOBt (26 mg,
0.17 mmol), amine from Example 3A (44 mg, 0.11 mmol)
and diisopropylethylamine (0.10 mL, 0.56 mmol) in CH,Cl,
(5.0 mL) to afford BIO1014-OMe (25 mg, 52%) as a foam.

20 C. 'rhe same procedure as described in
Example 1B was performed ut:LlJ.zing BIO1014-OMe (25 mg,
0.057 mmol) and aq. LiOH (1. 0 M, 0.115 mL, 0.115 mmol)
in MeOH (5 mL) to glve BIO-1014A (5.1 mg, 21%) and BIO-
1014B (4.7 mg, 20%) as whlte solids:

25 BIO-1014A: 'H NMR (CDCl,, 300 MHz, ppm) 8.52 (d, 1H),
8.13 (d, 1K), 8.10 (4, 1H), 7.81 (4, 1H), 7.46-7.03 (m,
9H), 5.20 (m, 1H), 4.58 (m, 1H), 2.69 (m, 2H), 1.75-
1.45 (m, 3H), 0.90 (m, 6H); HPLC (Gradient A), 28.1
min; MS, m/z 422. ' . :

30 BIO-1014B: 'H NMR (CDCl,, 300 MHz, ppm) 8.55 (d, 1H),

' g8.1i8 (d, 1H), 8.13 (4, 1H), 7.79 (d, 1H), 7.46-7.03 {(m,
9H), 5.20 (m, 1H), 4.58 (m, 1H), 2.70 (m, 2H), 1.55-
1.40 (m, 3H), 0.90 (m, 6H); HPLC (Gradient A), 29.5
min; MS, m/z 422.




30 0.027 mmol ) in trifluoroacetic acid (1 nL.) was stirred at room

t enpereattre—for—45—+in and t-her—concemtratred—Fhecrudeproduct—was
purified by HPLC to afford NH2 Bl 01029 (3.4 nmy, 26% as a white solid: M5,
m-=z 531. D. A solution of NH[err] Bl 01029 (3.4 ny, 0.0064 35 nmol), nethyl
|socyanat ewf, ogdS) . and diisopropyl - PCT/ US96/ 01349 \MoTAfSeawse - 67 -
et hyl am ne rop) in CHerr]dJ[err] (0.30 nL) was stirred at. room
tenperature for 18 h and then concentrated in vacuo. The crude product was
purified by HPLC to afford BIO 1029 (2.6 ng,_69% as a white solid: [err]H
NVR 5 (COferr]SOCD err], 300 MHz,  ppm consi®t ént with structuré; HPLC
(Gadient A, 28.2 min; M, niz 588 Synt heS|s of BI O 1032 A The procedure
as described in Exarrple 1A 10 was perfo i izing 3-am no-phenyl acetic
acid (29 ng, 0.19 mol ), EDC (44 NMéwmehd SUnch1OBt (44 rrg, 0. 29
mmol ), am ne from Exanple 6A (

(0.17 nL, 0.95 mmol) in DI\/FA('l %hﬁL?r?%e .- & Af &Fr“#’eéogﬂog‘ga % 32 g,

31% as 15 a foawss mrfbma nhtbi:aim;rbm&;en(y&-@[-eyc}wmpane{ hyl

acet at e- hexane)g | r Mo 2HP 5 7
6. 75-6.50 (m 3H) @J E%G i J‘ n_?pq' 19 ”EDZ' ?56 m% S%rﬂ(:s H)2I-|)
2.71 (m 2H), 1. 70‘“@ '39330(’3 @Ql’-o :}Lr
B. A mxture of Md[mg.] OBn.Dlﬂﬁalrxﬂnd(&J.iqu"oleéth'ymir)e mwltﬂulfonyl
chloride (1.7 [err angg dg i I 2Lyl L,

- 0.030 Mol ) in CH[deIrf’r] Fﬂo&sldcs}t [ ??e%l @prﬁﬁ terrperﬁg?g%f?%ﬁe[?s{\]

The reaction nixt %k KR8 cBﬁcé ®8ed in vacuo and 25 the residue dil uted
with ethyl aceattate. The orBani The prcedursass\debedibed hit(Bsagile a®.

NSCHJCO[ g;[le d(2 X)» wdeP PekPormdaCht {1 £z At BI0A oX)7-oMkC(5 Ghg 216!, 66 mnS)

and aq. LiOH (1.0 M, 0.27 mL, 0.27 mmol) in MeOH (2 mL)
to give BIO-1017A (10.3 mg, 27%) and BIO-1017B (12.2
mg, 32%) as white solids:

‘15 'BIO-1017A: 'H NMR (CD,SOCD;, 300 MHz, ppm) 8.46 (d, 1H),
7.40-7.20 (m, 10H), 6.30 (d, 1H), 5.09 (m, 1H), 4.33
(m, 1H), 2.62 (m, 2H), 1.50-1.20 (m, 5H), 0.98 (m, 2H),
0.82 (m, 6H); HPLC (Gradient A), 33.9 min; MS, m/z 423.
BIO-1017B: H NMR (CD,SOCD,;, 300 MHz, ppm) 8.55 (d, 1H),

20 7.48-7.15 {m, 10H), 6.30 (d, 1H), 5.08 (m, 1H), 4.35
(m, 1), 2.63 (m, 2H), 1.48-1.15 (m, 5H), 1.10-0.88 (m,
2H), 0.85-0.64 (m, 6H); HPLC (Gradient A), 33.9 min and
34.5 min (1:9); MS, m/z 423. :

' ' - EXAMPLE 5
25 - : Synthegis of BIO-1022
A. The procedure as described in Example 1A
was performed utilizing 2-naphthylacetic acid (20 mg,
0.11 mmol), EDC (25 mg, 0.13 mmol), HOBt (25 mg, 0.16
_ mmol), amine from Example 3A (42 mg, 0.10 mmol) and
30 diisopropylethylamine (0.10 mL, 0.56 mmol) in DMF (2.0
mL) to afford BI01022-OMe (36 mg, 70%) as a foam.
B. The procedure as described in Example 1B
was performed utilizing BI01022-OMe (36 mg, 0.078 mmol)
and ag. LiOH (1.0 M, 0.50 mL, 0.50 mmol) in MeOH (3 mL)



(MgSO err]) and concentrated. The residue (9 ng) was stirred in
trifluoroacetic acid (1 nt) at_room 30 - tenperature for 30 mn before - ,
concentrating in vacuo. The resulting crude product was purified by HPLC to
afford BI O 1032 (3.9 ng, 47% as a white solid: [err]H NWR .
(COerr]S err], 300 MHz, ppm 8.52 (d, 1H), 8.17 (d, 1 7 2H) ,
7.61-7.45 ( 7.35-6. 85 (m 9H, WD 96/ 22966 FDFCJUSZ?IMS%

PCT/ US96/ 01349 - 68 - 5.13 (m 1H), 4.28 (m 1H), 3.40 (m 2H), 2.65 (bs,
2H), 1.50-1.12 (m 3H), 0.79 (d, 3H), 0.71 (d, 3H ; HPLC (G adient B),
18.7 min; M5 nlz 552. Synthesis of Bl O 1098 66 - To a stirred solution of,
the Boc- protected am ne product of Procedure C (41.5 ng, 0.102 nmol) at
O-5[err]C in 2 nmL of CHerr a'L]err was added 4 nmL of TFA. The m xture was
all oned to cone to ¥o&Ye 428 1d-7.Pgn %tﬂﬁ)i ARl BIO-102R8 f6¢8 Mmdour .

The reaction was ccrmmarsatvmitlenmactds redi ssolved in CHerr]CJ[err],

concentrated two L' COWWC%ﬂndegog % f%'“m'; Qo 5mque L fi naI

traces of TFA. HPL sho t e conversl on new-peaks of( Shorter
15 retention tine. 138 . PrdOndter L1H) . f # ok EBnAE SR 185 (F'edPl:I%OI Ye@B1in
0.75 nL DWF, codd ect.t33 Qaf; BE)r,] C.8anddP &8 yaPLoidatadient Ahg 253 ure was
basic to I|ths an s renmoved. This’ materlal conbi ned with
4- 20 nitrophenyl acetlc ac‘:ﬁg’[ ?1 0.091 mmol), 20. 4 0. 151
mol ) and EDC (19. A%-18 ?&1%0 300 (MRS RMQCF 8847 A7EMMapl e 1A
to yield Bl O 1093- Gﬁn)(,zs 45mg1:,5mo a%.49 clngarim)i,| 2.G9 Adsokm)j on, s¥- Bl O
1093-CEt (21.4 ny, 05 ) f r oyerpni_ght at
room t enper at-ure WI %313“1 éﬁmé st (& ng::)oz fﬁ.@ (ﬁg'ﬁ%‘h& %fktﬁ/ugeyvxng's

acidified (red ¥® 13nGn4$) 4vvF“E‘-H TS

A. t-Butyl 3-amino-3fpheny1-1-propanoate was
coupled with BocLeuOSu using the method described in
....15 Procedure C. This material wasasubjected to the
conditions of Procedure D2 to glve the desired amine
salt.
_ B. The procedure as descrzbed in Example ia
was performed utilizing 4- (2-aminobenzamido) -

20 phenylacetic acid (18 mg, 0.067 mmol}, EDC (13 mg,
0.067 mmol), and HOBt (13 mg, 0.085 mmol), amine from
Example 6A (18 mg, 0.054 mmol) and
dllsopropylethylamne (0.048 mL, 0.27 mmol) in DMF (0.5
mL) to afford NH2-3101029 -0OtBu (3_2 mg, 100%) as an oil:

25 'H NMR (CDCl;, 300 MHz, ppm) 7.65-7.43 (m, 4H), 7.40-
7.10 (m, 9H), 6.72 (m, 2H), 6.4_9 (d, 1H), 5.28 (m, 1H),
4.45 (m,1H), 3.52 (s, 2H), 2.68 (m, 2H), 2.00 (bs,
2H) ,1.65-1.15 (m, 13H), 0.85 {(m, 6H).

C. A solution of NH,-BIO1029-OtBu (16 mg,
.30 0.027 mmol) in trifluorocacetic acid (1 mL) was stirred
at room temperature for 45 min and then concentrated.
The crude product was purified by HPLC to afford NH,-
B101029 (3.4 mg, 26%) as a white solid: MS, m/z 531.
'D. A solution of NH,;-BIO1029 (3.4 mg, 0.0064
35 mmol), methyl isocyanate (3 drops), and diisopropyl-



cancentrat ed in vacuo. Pure |sorrers wer e resol ved vi a preparatrve HPLC

I\/EG—V CH[err] d [err] and in vacuo. concentratron foI l owed by 24 hour s under
high vacuum provr ded BI O-1093 /(3 ngy, 13% of each isonmer as white anorphous

solids: | [err]H NWR (CDCI[err] 300 MHz, ppm , r8TASsiI3AH J=8. 2
Hz), 7.38 (d, J=8.21 Hz), 35 .7.15 (s, 5H), 5.21°(m 1H), 4.32 (m
1H), 3.28 (s, 1H), WD 96/ 22966

PCT/ US96/ 01349 - 69 - 2.67 (m 2H), 1.40 (M_3H), 0.75 (dd, 6H J=6.9, 7.6
Hz). FAB: 442 (MrH)[err] , 464 (M- Na)[&r®’ ~“Mv 441.43. HPLC. Gradient 1
single peak >99% 19.5 mn. Tlc: 10% MeOH CH err]C [err] R err]=0.25 EtOAc

oy 80 (d, o Rl S é&fﬁfaé@ﬁa A 7 FagCbbLrrd el
7.07 (s, 5H), 5.1%com temperature and thep congentxated) 2 65 (m
ZZLEZ,( rvrlr N;1)5[(m]3l-|) M?\'/Mdlgwg‘%ﬁku&& rdh&ﬂ‘hgg EABI:L{fiAdefMHﬁI[@{Ho] Lo%
err oif02 g e (] {gn ﬁMR %
earoerr] o o OB P e AT B B

nol ) was subj ect qéraaiehie Appdz4 ] PneidieMy, k@ sBsbxanpl e 8B using
di phenyl acetic acid (25.6 ng, 0.121 nmol), HOBt (26 ng, 0.19 mml), and EDC

(27 mg, 0.14 mmol) in DMF to afford Bl O 1099-Ove (49.2 ng, 83% as a clear
viscous oil. 20 B. BIOLO99- (& :“"‘1 0.1 nmol ) was saponified
and purified as described i n Exanpf¥lBlss R 4ER& 1099A (7 ng, 15%

and Bl O 1099B (5 ng, 11% aA.wThe qdmuSasoaedenlbedJnm BXkanpder il NWVR

(CDAferr], 304G BBZEorded At 1121 A hé ($g 1H 25
s 5 () e e o et R R B -
mg, 0.29 mmol), am:me from Example 6A (49 mg, 0.15

‘mmol) and diisopropylethylamine (0.17 mL, 0.95 mmol) in
DMF .(1.0 mL) to afford NH,-BIO1032-OtBu (22 mg, 31%) as

15 a foam after flash chromatography (Si0,, 60% ethyl
acetate-hexane): 'H NMR (CDCl;, 300 MHz, ppm) 7.45-7.05
(m, 7H), 6.75-6.50 {(m, 3H), 5.97 (4, 1H), 5.30 (m, 1H),
4.46 (m, 1H), 3.50 (s, 2H), 2.71 {(m, 2H), 1.70-1.39% {(m,
3H), 1.33 (s, 9H), 0.84 (m, 6H). '

20 B. A mixture of NH,-BI01032-0OtBu (7.0 mg,
.0.015 mmel), phenylsulfonyl chloride (1.7 L,
0.014 mmol), and diisopropylethylamine (5.4 uL, 0.030
mmol) in CH,Cl, was stirred at room temperature for 18
h. The reaction mixture was concentrated in vacuc and

25 the residue diluted with ethyl acetate. The organic
solution was washed with 60% sat. ag. NaHCO; (2 X), H,0,
5% citric acid (3 X), H,0, and sat. aq. NaCl, dried
(MgS0,) and concentrated. The residue (9 mg) was
stirred in trifluoroacetic acid (1 ml) at room

30 temperature for 30 min before concentrating in_vacuo.
The resulting crude product was purified by HPLC to
afford BIO-1032 (3.9 mg, 47%) as a white solid: 'H NMR
(CD,SOCD,, 300 MHz, ppm) 8.52 (d, 1H), 8.17 (d, 1H),
7.7 {4, 2B), 7.61-7.45 {(m, 3H), 7.35-6.85 (m, 9H),




6H, (J=6Hz). FAB: (MtH)[err] 474, (MtNa)[err] 496 MN472.54 HPLC. 1 peak;
100% pure; 30.074 min. Tlc: 10Q%MeOH/ CHerr]dlerr] Rerr] =0,33; 50/50 -
Et OAc/ Hex, 1% HCAc R err] =0.45 30 Isonmer B [err[HNWVR (CDCl[err], 300
MHz, ppm) 7.72 (d, 1H, 8Hz), 7.22 (m 15H), 5.31 (t, 1H 1.2Hz), 6.70 (d,

1H 8Hz), 4.93 (s, 1H), 4.60 (m 1H), 2.68 (s, 1H), 2.65 ( 2H ), 1.35 (m
3H), 0.61 (M8 J=2.5, 1.3 Hz). FAB: 473 (MrH)[err], 48STORMSANMOer ] ;
MV 472. 54 HPLC: 1 Peak: WO 96/ 22966

PCT/ US96/ 01349 -70- 100% 30.38 min. Tlc: 10% MeOH CH err]Cl[err] Rerr]
=0. 33, 50/50 Et CAc/ Hex plus 1% HOAc R err]~-=68®.-88. EXAMPLE 10 Synt hesi s of
BIO-1100 5 A. The am ne salt described in Exanple 6A (prepared
from40.5 ng, 0.093 nmmol of Boc protected material) was taken up in 1.0 nL
of DVF and TEA was5 atetMini ¥ <1428 (g udH) | Haa® c(o 2H)tm2s 65B.(b&he net hod

descri bed in Exanpim) 1A veo-11Q.2 gerfgmdousg neq 2-3H0ngy, 5,1rrqhho>§ﬁ?4 hydr oxy

phenyl acetic aci t 18, EDC
(19.6 my, 0.10 Mo '&gé "#%ﬂirﬁ%%i gqg %rﬂt" r#'éh' ?f?%%%zed in Exanple 10A
to give a white solid (49 nyg, quantltatlve . An aliquot was purified by 15
preparative revgrse phase HPLC (gradi ent LAME h|||zed and dried by
repeatedly dissdlving in 50/50 MeOREHHES edveerret at ed under reduced

pressure to yield BIO 1100 @. 8Tega atlzmedimnlp.ttdlm | thesBbed. [err]H
NVR: (CDO[err] %M&e@ﬁﬁﬁneé%édﬁét éf")Pch%r@SC J(E% 52@94 031902(8

0 52 (dd, 61 g=o, dmolipat’ oAt \Pay ¥ o jof fhch wael dag i S8ITRIS,

0.82 (dd, 6H J=
MA/ 521. 44 HPLC; Nemm Tt Was. alnromdﬁ%qmq itioy robinC temperature

10%veOH CH[ er ri¢’ [vﬁ.rtfﬂ ddntiihhed Btifring/ %k Bl QX pRbUseddt NG T e ']
=0.28 25 concentrated J.ngcamll_:.&(ﬁ re&ssolved in CH,C1,,

concentrated two more times and :placed under high

vacuum to remove final traces of7TEA.- HPLC showed

complete conversion to two new peaks of shorter
15, retention time.

B. The material from Example 8A was
red1ssolved in 0.75 mL DMF, cooled to 0-5 °C. and DIEA
was added until the mixture was basic to litmus and the
ice bath was removed. This material combined with 4-

20 nitrophenyl acetic acid (16.5 mg, 0.091 mmol), HOBt
(20.4 mg, 0.151 mmol) and EDC (19.4mg, 0.101 mmol)
under conditions described in Example 1A to yield BIO
1093-OCEt (21.4 mg, 50%) as a clear oil.: |

) C. A solution of BIO 1093-OEt (21.4 mg,
25 0.053 mmol) in 1 ml of MeOH was stirred overnight at
| room temperature with 1N LiOH (130 gl, 0.13 mmol). The
mixture was acidified (red to litmus) with TFA and

concentrated in vacuo. Pure isomers were resolved via
preparative HPLC followed by lyopliilization. - Repeated
30 dissolution in 50/50 MeOH/CH,Cl, and in vacuo X -
concentration followed by 24 hours under high vacuum
provided BIO-1093 (3 mg, 13%) of each isomer as white
amorphous solids: Isomer A: 'H NMR: (CDCl;, 300 MHz,
ppm) , 8.09 (d 2H J=8.2 Hz), 7.38 (d, 2H, J= 8.21 Hz),
35 7.15 (s, 5H), 5.21 (m, 1H), 4.32 (m, 1H), 3.28 (s, 1H),



-Synt-hesi s of BI O-1106 A. To a solution of 6--am nohexanoic acid (1.0 g, 7.6
nmre—+—dtoxanre—( 6 -A—and—

mol ) was added BOC-ON 30 .#4@:1g, 8.4 mol , Al drlch) After stlrrlng for .
3h at roomtenperature, the reaction was diluted with water (20 M) and

washed typ k¢ h ethyl acetate (10 ml). The aqueous wapdrmeenugi fied to
PH = 1-2 with 1IN HO and the aqueous.|ayer extracted five tinmes with ethyl
WD 96/ 22966 PCT/ US96/ 01349 - 71 -
acetate, dried over Na[err]S(Jerr] and co ntrated to afford 1106-1 (842
ng, 519%. [err]HNIVR (CDCl[err] 300 MHz, p : 4.61 (1H, bs), 3.15-2.95
(4H, bm, 2.55- 23(4Hrr)165 150(4H),146(9H) 1.45-1.30 (2 H,
S (of,- B8HY! 13280- SmpPegs Iedd, 0RANGEECo Y. gOUP! e
with CbzLeuOSu as escribed’in Procedure C material was SUéected to

the conditions d&¥)pr @'@@dure 82 (M+8] ve 464 (Héfsmiéd Mweg4lrfide HRLCYN Boc
6- am nohexanoi c ;aadient apaiaglenpédk oA Slmdn.( TIc3 -nyo% 0. 075 Mol ),

HOBt (15.2 ny, d ( 9 I @ Stirred in 0.5
m of DVF at ro%‘n?jtfﬂerrpébi %"eo%? é%o% [?1,1;50%@ H?ngia\r/?\er?g' “from Exanpl e
11B (25 ny, O3 07ARAMAT) Ben OF 0MR: otCOSs, 130 dMFod B vh& - Ot {fr effsol uti on
of 15 activat edrsst?e®zdl, 01956 (4, tm I HY) ,TEA7304} h28 J4@. 7 agnt,i on was

b to lit t I dtob
neorpl ot e by Q! (B BRIET 818CHT (e JES AN PESABCIE HAS L oer and

EDC were then adtdd t{@.deFVe ?hﬁsré'&ct?%‘rv tlo 480 (Mg oA} et Po?B (ddyr i6H.cat i on,
as detailed in Bx®yd,c486, Hp) OvFABREH Bi42 1(M¥3I)Bpcads (MUNL) *esEmr44{P M3, 63%

i or W b W Lo, 3"

(m 1H , 3. 09 S, plus 1% H

EXAMPLE 9

. A. The amine from Example 3A (50.0 mg, 0.127

15 mmol) was subjected to the conditions described in
.Example 8B using diphenylacetic acid (25.6 mg, 0.121
mmol), HOBt (26 mg, 0.19 mmol), and EDC (27 mg, 0.14
mmol) in DMF to afford BIO 1099-OMe (49 2 mg, 83%) as a

.. clear viscous cil.

20 B. BI01099-OMe (49 mg, 0.1 mmol) was
saponified and purified as described in Example 8C to
provide BIO-1099A (7 mg, 15%) and BIO-1099B {5 mg, 11%)
as white amorphous solids. Isomer A: 'H NMR: (CDCl;, 300
MHz, ppm)}, 7.95 (d, 1H 8Hz), 7.19 (m, 15H), 6.85 (d, 1H

25 B8Hz), 5.25 (t, 1H, J=3.2), 4.84 (s, 1H), 4.41 (m, 1H),
2.70 (44, 24, J= 2.5, 1.3 Hz), 1.41 (m, 3H), 0.79 (44,
6H, (J=6Hz). FAB: (M+H)' 474, (M+Na)® 496 MW 472.54
HPLC: 1 peak; 100% pure; 30.074 min. Tlc: 10%
MeOH/CH,Cl, R; =0.33; 50/50 EtOAc/Hex, 1% HOAc R; =0.45

30 Isomer B 'H NMR: (CDCl,, 300 MHz, ppm) 7.72 (d, 1H,
8Hz), 7.22 (m, 15H), 5.31 (t, 1H, 1.2Hz), 6.70 (d, 1H
8Hz), 4.93 (s, 1H), 4.60 (m, 1H), 2.68 (s, 1H), 2.65
(m, 28 ), 1.35 (m, 3H), 0.61 (44, 6H, J=2.5, 1.3 Hz).
FAB: 473 (M+H)', 495 (M+Na)®; MW 472.54 HPLC: 1 Peak;



25 2.79 (dd, 1H, J=8, 15 Hz), 2.69 (dd, 1H, J=7, 15 Hz), 2.20 (t, 2H J=8"
Hz)., 1.69-1.39 (m 9H), _1.42 (s, 9H), 1.29 (s—9H)-—-0.88 (m -6H). HPLC 1
peak, 100% purity at 28.3 min. Both t-butyl protecting groups of BIO 1106
30 Boc t-butyl ester were renoved as described in Exanple 10A. The
resulting residue was stirred in 0.5 m of DVF, nmade basic éis’%ﬂ&i&sby t he
addi tion of WR8Ehs of TEA followed by phenyl isocyanat e&’?'.f 0.3
mmol ) and stirred overnight. The reaction mxture was 35 purlfled as
detailed in Exanple 10B resulting in Bl O WD 96/ 22966

PCT/ US96/ 01349 - 72 - 1106 (3.5 ngy, 29% as @& Hriye anorphous solid. [err]H
NVR. (CDCl[err], 300 MHz, ppm, 7.97 (d, 1H, 8 Hz), 7.22 (m 11H), 6.91 (t,

1HJ8Hz)530(m1 1 63 ( H) , 3
(t, 2H, J=6 Hz), 1.4%0 (%3995‘%1 51?18(5 (i}&*a‘%m?&fs‘ﬁ Ngﬂ)'%‘r{a] §P{5J°
(MtNa)[err] -533; MNmﬂ&le:HImQS l%pl!I@As: ROGI0aB819.4 nin. Tlc:
15%veOH CH err]C[err] Rerr] .= 0.32, 10%MeO—VEtOAc pl us 1%40Ac Rf -0. 31.
EXAMPLE 12 10 Synt hesi s_of ' Bl O -

([err])-1-Benzocycl obut ene car boxyI| aC i 4 “‘J ) mml) HOBt (22.4
ng, 0.165 mmol), and EDC (23.7 ng, 0. f ed in 0.5 mM DW
at room terrperatu-'ée for 45 mi nd. es'l'hs gmeetmlfademié&dlén Exawple 6Me

product of Exanple 1{drdpered Fron 4025 ﬁgplc) 095 mtlc b @ot:hgraeéeueaed
ester and the m xture stlrr dfor t Oﬁ&tratl B raélve
HPLC purification, dRetfEedy Tpas ﬁ‘g{a‘ngﬁ i i) 503’”@16!‘ (98 Pt er A
( 4.4 ny, 70% and Biddtled a¢iths eedrringquntdd b#ﬁ}" XoALigPughi t e anor phous
solids. BIO 1142 isomer A [em.] Hiﬂ%eéﬁ@dﬁdﬂzbe’ﬁ)&d\/ﬁcaﬂﬁle Ia7®agd, 1H
J=8 H), 7.31- 718 S érg'fogz";kéd us:.ng(g brom _g-methoxy-cl -hydroxy phenyl
acetic acid (23.1 mg, 0.089 mmol), HOBt (18.9 mg, 0.14
mmol), EDC {(19.6 mg, 0.10 mmol) in 1.0 ml DMF and free
amine prepared in Example 10A to give a white solid (49
mg, quantitative). An aliquot was purified by
.15 preparative reverse phase HPLC (gradient 2),
lyophilized and dried by repeatedly dissolving in 50/50
MeOH/CH,Cl, and concentrated under reduced pressure to
yield BIO-1100 (1.8 mg) as an amorphous white solid. 'H
NMR: (CDCl, 300 MHz, ppm), 7.25 (s, SH), 7.05 (s, 1H),
20 6.30 (s, 1H), 5.28 (m, 1H), 3.81 (s, 3H), 3.59 (s, 2H),
'2.77 (m, 2H), 1.45 (m, 3H), 0.82 (dd, 6H J=2.5, 1.2).
FARB: (M+H)* 521, 523; {(M+Na)®' 543, 545; MW S521.44 HPLC:
Major peak at 29.1 min; >97% purity. Tlc: 10%MeOH/CH,Cl,
Re= 0.16; 50/50 EtOAc/Hex plus 1% HOAc R, =0.28

25 —_— : EXAMPLE 11
A. To a solution of 6-aminohexanoic acid
(1.0 g, 7.6-mmol) in dioxane ( 6 ml) and water (6 ml)
containihg TEA (1.7 ml, 11.25 mmol) was added BOC-ON
30 (2.1g, 8.4 mﬁol, Aldrich). After stirring for 3h at
room temperature,_the reaction was diluted with water
'(20 ml) and washed twice with ethyl acetate (10 ml).
The aqﬁeous was then acidified to PH = 1-2 with 1N HCl
énd the aqueous layer extracted five times with ethyl



Hz), 5.24 (m 1H), 4.36 (m 1H), 4.15 (m 1H) 3.00- 3.50 (bm 11H), 2.70
(m=28H—1t23<m 3H), 0.70fm i

431; MW 408.46. HPLC. Mj or- péak at 20.2 mn >99% purity. TIc: 10%

MeQ' CH err]Cl[err] Rerr] =0. 46, EtOAc plus 1% HOAc Rerr] = 0. 53.

Bl O 1142 iwopgzeés [err]H NVR (CDO [err], 300 MHz, ppm, r?:rm&s(mimlH J=8
Hz), 7.31-7.05 (m 9H), 6.91 (d, 1HJ82) 30 525(m1|—|) 4.38 (m 1H),
- 4.14 (m 1H), 3.28 (m 2H), 2.72 (m 2H), 1.42 (m 3H), 0.77 (m 6H). FAB:
(MrH)[err] 409 (MrNa)[err] 431; MWV 408. 46._ HRLC: I\/B.j or peak at 20.62 mn;
>96% purity. Tlc :10% MeOH/ CH err]d[err] R[&rr] 0.52; Et OAc plus 1% HOAc
Rl err] =0.54. WD 96/ 22966

PCT/ gsggg 0134|9) - Geetab¥! Beged eéeﬁlﬁ,éég%{a -cbridath Qﬁﬁéaoééfléf%%d (6. 2
, o
V\rr/gre stirred in O. %‘I g‘Dl\#ggm?bo%f ré&’&c Ngﬁrsppm’l'he 4*{%’9

am ne prepared in (Bdanped,13Bl5a2. 95 e@&H&d bmi)t,h2TES-2n23 t b4 H,mab)gr i1al65¢10

- ng, 0.038 mml) wasget hignapddedséingd e Al gsUResgt isrgd pverni ght.
Filtration and Jrepar aFl vea#PLC 1 (b I cation as(descr‘mbed in Exanpl e 10B

yi el ded BIO 1789 isonmer A Ptesst T%li RyRTAE - sBheRY & ¥ -Prapanpate s

~ white anorphous s¥agdeoupl@l Mibth iGmieudSu per dgscibbed (2D doedure300 Mz,

ppm, 7.3- 7.1 (mrnigHharerd) (s Jainb,eété& Em b e &&g]ﬁgr} ¥ 15
85 ( 6H)
i ‘IJZAg 6|(_IZI\/%H-|)3 14%3 F%ﬁn}iﬁ%‘;%?rfz 991@ ‘éﬁ/\f‘ﬁ’?zdﬁ FPﬁCfreZVEﬂ“&“epeak 21. me n.

>97% purity. Tlc: 5% MeOH @H é¥4Bc [6eaminBhexahoixf). dcid Hpdepapkedsin % HOAC

20 Rerr] =0. ia Bkamp 1891160817 B nge! bl b7 NﬁnoifD%&r rgrs %09.9'\/“6’.19“?’

o 7.7(d, 1K J= Qf? g ébé r‘r2179I5|) ngj 35 mmol) were stirred in
0.5 ml of DMF at room temperature for 1.5 hours. The
free amine from Example 11B (25 mg, 0.075mmol) in 0.5
ml of DMF was added to the stirred solution of

15 activated ester along with two drops of TEA so that the
reaction was basic to litmus. After several hours the
reaction was determined to be incomplete by HPLC.

Small portions of N-Boc-6-aminochexanoic acid, HOBt, and
EDC were then added to drive the reaction to

20 completion. Purification, as detailed in Example 8C,
provided BIO 1106 Boc t-butyl ester (26 mg, 63%) as a
clear viscous oil. 'H NMR: (CDCl, 300 MHz, ppm), 7.40
(d, 1H, 8Hz), 7.32 -7.25 (m, 5H), 6.30 (4, 1H, J=8Hz) ,
5.30 (q, 1H, J=7 Hz), 4.49 (m, 1H) , 3.09 (bs, 2H),

25 '2.79% (dd, 1H, J=8, 15 Hz), 2.69 (dd, 1H, J=7, 15 Hz),
2.20 (t, 2H J=8 Hz), 1.69-1.39 (m, 9H), 1.42 (s, 9H),
1.29 (s, 9H), 0.88 (m, 6H). HPLC: 1 peak, 100% purity
at 28.3 min.

Both t-butyl protecting groups of BIO 1106

30 Boc t-butyl ester were removed as described in Example
10A. The resulting residue was stirred in 0.5 ml of
DMF, made basic to litmus by the addition of two drops
of TEA, followed by phenyl isocyanate (13.6 mg, 0.3
mmol) and stirred overnight. The reaction mixture was

35 purified as detailed in Example 10B resulting in BIO-



5,33 (m 1H), 4.48 (m 1H), 3.90 (t, 1H, J=6.6Hz), 3.1-2.8 (m 3H), '

- 2.45-2.3-(m 2H), 1.48 (m 3H), 0.80 25'(m 6H) _FAB. (M+ Herr] 423 (M-
+Na)[err] 445, MW 422.5. HPLC. Major peak 21.5 mn; > 94% purity. Tlc: 5%
MeOH CH err]C[err] Rerr] =0.12, EtOQAc plus 1% HOAc R err] =0.60. 30
EXAVMPLE 14&%nt hesis of BIO-1006 A. Amine [err]-3 was coupkﬁo%
BocLeuGOsu g to Procedure C (product recrystallized |e?hyl

et her) and deprotected according to Procedure D 35 to give the desired
TFA-am ne salt. - 74 - [err]H-NVR (300 MHz, CDCl[err]) for BOC am ne:
0.90 (m 6H), 1.42 (9H), 1.55-1.75 (m 3H= 728 (m 2H), 3.61 (s; 3H), 4.05
(m 1H, 4.83 ( m 1H), 526(m1H) 592(s 2H) , 668678(m3|—|) 7. 06
(d, 1 H. 5 1H NWR (300 NHz, err TFA- am_ ne: 83 (d, 3H), 0.87
(d. 3H), 1.50 (m X496 (3- és'"?bt”! 7%8 & AMOFPhoUS. 'slésé (8 NMR; 4 27
(bs, 1H), 5.26 (m(codl,, 5366 Mz, Zhn?m) 6.76676.(23 1M, SHiz) 7. B2 Hm, 3H),

8.02 (d, 1 H. 10 B. 15tA1S 0 n sght ,Of anpl e
14A (24 ng) in CI—I[J':LB;]‘:CI6 91r§%(t'vva:é'HaJdd§fw ?%&d?@xy% eny a%%tlrg algfp
i

succi ni mi dyl ester3- 8ef3ailr FHhr &t 1 (FoorHr edperitln & 10
about 2 hours. 5 Thﬂmr eaew 00.80X{(my esmas FABE:N Si+H) ¢ hs:Bl JAMANa) ' C538 dvu 2X) |

sat. ag. 15 NaH ( an , Sderr]),
filtered and conce rér"]tged%c ﬁﬂé%ﬂ cartﬂ %g Zﬂr:ret hyl ester.
[err]H NVR (300 Mﬁz‘a"e@ﬂéq* z])Ro=32° H)1°*¥e§§ Et%c(BhH; 1¥HOAE Reg2 (2
H, 3.48 (2 H, 3.4®.3@3 H, 4.41 (1 H, 570 (1 H, 589 (2 H, 6.08 (1 H,
6.65-6.75 (5 20 H, 7.04 (2 H, 7.22 (1 H C - Crude BI O 1006 nethyl ester
in MeOH was _ X _ .

10 -- Synthesi O-

(1) -1-Benzocyclobutene carboxylic acid (16.3
mg, 0.11 mmol), HOBt (22.4 mg, 0.165 mmol), and EDC
(23.7 mg, 0.121 mmol) were stirred in 0.5 ml DMF at
room temperature for 45 minutes to give the activated

15 ester. The'product of Example 10A (15.3 mg, 0.055
mmol) was added to the activated ester and the mixture
stirred for two hours. Filtration and preparative HPLC
purification, -as described in Exéﬁple 10B, yielded BIO-
1142 isomer A ( 4.4 mg, 70%) and BIO-1142 isomer B (4.9

20 mg, 22%) as white amorphous solids.

BIO-1142 isomer A: 'H NMR: (CDCl,, 300 MHz,ppm), 7.79
(d, 1H J=8 Hz), 7.31- 7.05 (m, 9H), 6.81 (d, 1H J=8
Hz), 5.24 (m, 1H), 4.36 (m, 1H), 4.15 (m, 1H), 3.00-
3.50 (bm, 11H), 2.70 (m, 2H), 1.43 {(m, 3H), 0.70 {m,

25 6H). FAB: (M+H)® 409 (M+Na)' 431; MW 408.46. HPLC:
Major peak at 20.2 min; >99% purity. Tlc: 10%
MeOH/CH,Cl, R; =0.46, EtOAc plus 1% HOAc R, =0.53.
BIO-1142 isomer B: 'H NMR: (CDCl,;, 300 MHz, ppm), 7.92
(&, 1H, J=8 Hz), 7.31-7.05 (m, 9H), 6.91 (4, 1H, J=8z),

30 5.25 (m, 1H), 4.38 (m, 1H), 4.14 (m, 1H), 3.28 (m, 2H),
2.72 (m, 2H), 1.42 (m, 3H), 0.77 (m, 6H). FAB: (M+H)’
409 (M+Na)®' 431; MW 408.46. HPLC: Major peak at 20.62
min; >96% purity. Tlc :10% MeOH/CH,Cl, R; =0.52; EtOAc
plus 1% HOAc Ry =0.54.



added to 1 N LiOH and stirred at roomtenperature for about 1 hour. The

re

HPLC. The clean 25 fraction:was collectéd and dri‘ed to give Bl O 1006.
MHz, CDCl[err]) : 0.73 (d, J=6 Hz, 3H), 0.80 (d, J=6 Hz,

[err] HNVR (300
3H), 1.35
(bg, 1H),

2H)., 30 6.83 (s,

457 Synt hesi s of
PCT/ US96/ 01349 -
g, 60 mml) and

CHerr]C[err] was added enough triethy

solution. The 5

H), 1.45 (m 1H), 2.40 (m 2H), 3._22-3.33chﬁ49 4.

ut+aHzed—py—trrHrooroacettcaci d—anmd—pur T Ted Dy

23

T 1H), 5.93 (s, 2H), .6.65 (d, J=8 Hz, 2H), 6.68-6.80 (m
1H), 7.03 (d, J= Hz, 2H), 8.11 (bd, 1H). Mass Spec. Mz =
BI O 1050 WO 96/ 22966

75 - A To a suspensi ®n?df~ 4- ani no phenyl acetic acid (9

N- (benzyl oxycar bonyl oxy) - succinimde (15 g, 60 nml)
. t Q for m a hom)geneous

m xture was Stll‘l‘ q

CHerr]d [err] was renoved by r ot avapor 330 'Ng residue was
di ssolved in water and aci dif) |'éd'1ﬂflﬁﬁc5%’mhqﬁ’§%l‘ld2t Wds PeP?®d was

filtered and washadoly ; THOE® HP.7 wat, €0, 0BNdmibEY NidndHDE (BQOgmge 12 g 10

P ok e B e i T

(70% of Cbz- agl
MHz, DMSO- d6):

9.73 (s, 1 H). thmemmf@w EwenprursA wEke
Cbz- ani nophenyl acgkanfips i1l E was E&a&aéa whth TR %an® this?mabekial N(LAVF,

HOBT (275 ng, 1.
am ne prepared i

coupl ed product vﬁh?%mwi# us &

@miel prepared in

in

ol o i e o U O =

WF‘PHE)QP mtmp%uﬁ@r HPL€ation. C. The

product of Expeplguddii outsonllisedesdribedyili G@apileon 0fHyied8e@sB1010 %

Pd/ C, MeOH H20,

1189 isomer A (less than 1mg) and isomer B (2 mg, 12%)

as white amorphous solids.

 BIO-1189 isomer A: 'H NMR: (CDCl;, 300 MHz, ppm), 7.3-

15

20

25

30

35

7.1 (m, 12H), 5.32 (m, 1H), 4.48 (m, 1H), 3.91 (t, 1H
J=6.6Hz), 3.1-2.7 {(m, 3H#), 2.5-2.2 {m, 1H), 1.6-1.4 (m,
3H), 0.85 (m, 6H). o

FAB: (M+H)', 423 (M+Na)® 445; MW 422.5.

HPLC: Major peak 21.2 min.; >97% purity.
. Tlc: 5% MeOH/CH,Cl, R, =0.19; EtOAc plus 1% HOAc
Ry =0.73. ' _
BIO-1189 isomer B: 'H NMR: (CDCl,, 300 MHz, ppm), 7.7(d,
iH, J=8 Hz), 7.45-7.1 (m, 9H), 6.65 (4, 1H, J= 8Hz),
5.33 (m, 1H), 4.48 {(m, 1H), 3.90 (t, 1H, J=6.6Hz)},
3.1-2,8 {m, 3H), 2.45-2.3 (m, 2H), 1.48 {(m, 3H), 0.80
(m, 6H).

FAB: (M+ H)® 423 (M +Na)' 445; MW 422.5.

HPLC: Major peak 21.5 min; > 94% purity.

Tlc: 5% MeOH/CH,Cl, R, =0.12, EtOAc plus 1% HOAc
R =0.60.

EXAMPLE 14
Synthesgis of BIO-1006
A. Amine -3 was coupled with BocLeuOSu

according to Procedure C (product recrystallized from
diethyl ether) and deprotected according to Procedure D
to give the desired TFA-amine salt.

te for 30 min and then



overnight). The reaction m xture was filtered through a pad of Celite[err},
and concentrated to give Q.4.-g (90 %9 25 of free anm ne as a brown powder.
[err]H-NVMR (300 MHz, CDCl[err]) for (F): 0.82 (m 6H), 1.30-1.62 (m 3H),
2.62-2.82 (m 2H), 3.45 (s, 2H), 3.57 (s, 3H, 4.37 (m 1H), 5.18 (m 1H),
5.91 (s, 2H)... 6.65-6.80 (m 5H), 7.02 (d, 2 H. D. To a solution of free
anine from¥RINEE 30 15C (22 ng) in CHerr]A[err] was a S96/01349
phenyl i socyanate (8 ng, 1.5 eq) with one drop of triethylam ne. The
solution was then stirred at roomtenperature for 2 hours. After diluting
with ethyl acetate (15 nL), the m xture was-whéhed with 5%citric acid
(2X), sat. ag. NaHCO err] 35 (2X) and brine (1X), dried (NaJerr]SOerr]),
filtered and WO 9 6/ 9?3

PCT/ US96/ 01349 - 76 R0 MHZy EBCIn)y £oFNBOE, amingh A r @hmsHly|

ester. E. The crudel pden{aHr canSiSil. 78s {my aﬂ)s,dzsa;odnv,e(in)r) Neer asd 1 N
Li OH was added at Q{}p,rr],}coegq n{n&h?re,lwgg t&‘rrﬁﬁ atg gpﬁ:r gn§§ for 2
rl 6n t

h. After 5 neutrali roacetlc aC|d ure

t t
was purified by HPL%?a A 'pL§r 886378 s W3R co?i%t@i e'!-néiI drl ed to give
Bl O-1050. [err]Hs NI\H-F(WO(IWGZWIVS@@Q) fox THACdminel, 6, 8:9 (. 31
1.30- 1. 50 3 7 2 ;3
1H), 5. 06 Em 1t|)|) 6283%‘% %g()m ? ;35106"%2% %’ giéﬁn%zl% (1,
1H), 7.13 (d, 2H), R H%)t' E;’ (8,g3H) 4 4 bE.43H)d. 52P-|§ (e, 1Y d, 1H),
8.40 (d, 1H), 8. 605(595 1), 28)G66(66-4y8 Ms3HIpew. skl qbs, 53N , 16, 02

Synthesis of Bl O 108 jhgyprocedure of Exanple 15D was fol lowed utilizing

cycl ohexyl i soc%‘lﬂgat e for phenyl i socyanate. The resulting product was
hydrol yzed as cribed in anpf‘esﬂ%ﬁit’a?w ot animec TFABalbnof rksamglieC 20

purification was caldhedRddmghdidr CHAY, owas Vad Rt @8 hylebiybhdRA 4% Mz,
DMSO-d6) @ 0. 73 (d, akid Qu@énngl‘ﬁ'}.dyf §9ter (14 mg,_ 1.1 eq) and stirred at

room temperature for about 2 hours. The reaction

mixture was washed with 5 % citric acid (2X), sat. aq.

15 NaHCO; (2X) and brine (1X), dried (Na,S0,}), filtered and

concentrated to give 28 mg of crude BIO-1006 methyl

ester. 'H-NMR: (300 MHz, CDC13) 0.82 (6 H), 1.35-1.58 (3

H), 2.62-2.82 (2 H), 3.48 (2 H), 3.57 (3 H), 4.41 (1

H), 5.70 (1 H), 5.89 (2 H), 6.08 (1 H), 6.65- 6 75 {5

20 H), 7.04 (2 H), 7.22 (1 H).

C. Crude BIO-1006 methyl ester in MeOH was
added to 1 N LiOH and st:.rred at room temperature for
about 1 hour. The reaction mixture was neutral:.zed by
trifluoroacetic acid and purified by HPLC. The clean

25 fraction was collected and dried to give BIO-1006.
'H-NMR (300 MHz, CDCl,): 0.73 (d, J=6 Hz, 3H), 0.80 (d,
J=6 Hz, 3H), 1.35 (bt, 2 H), 1.45 (m, 1H), 2.40 (m,

' 2H), 3.22-3.38 (m, 2H), 4.23 (bq, 1H), 5.02 (m, 1H),
5.93 (s, 2H), 6.65 (d, J=8 Hz, 2H), 6.68-6.80 (m, 2H),
30 6.83 (s, 1H), 7.03 (d, J= Hz, ZH), 8.11 {(bd, lH)
Mass Spec. M/z = 457

Synthesis of BIO-1050



J =6 H, 3H), 1.05-1.85 (m 13H), 2.50-2.75 (m 2H), 3.23-3.50 (m

(d

3H)——4—2-8—qu——]:+—|}, 5-65—<hq, . 1H)—-'5"'9§\u> 2602 (d,—3 =8 Fiz, 1IH,
6.72 (bd, 1H), 25 6. 71 (dy+J; = 8 Hz, 1H), 6.84:(bs, 1H), 7.08 (d, J =8
Hz, 2H), 7.25 (d, J = 8 Hz, 2H) 8. 07 (d,” J = 8 Hzy-1H), 8.20 (s, 1H), 8.40
(d, J Swiesmabis Mass Spec Mz = 581. 30 PCT/USSB0I3d9esi s Of
Bl G- 1079 The procedure of Exanple- 15D was followed utilizing

2- met hoxyphenyl i socyanate for phenylisocyanate. The resulting product was
hydr ol yzed WD 96/ 22966

PCT/ US96/ 01349 - 77 - as described in Exarrp—fe 15E and the pure fraction
fromHPLC purification was collected and dried to give Bio- 1079.

7] HF AR (300 Mz, DVSO-46) - Oxg5al guabledd ¥ (elandily paeaglaaeégc (m
5.06 (m 1H), 9%“%%5 5%"@913 6&31(% %‘YLP’%%G(’&%H?"Y 34 (d, 2H),
8.05-8.15 (m 3I—|)su<8:itﬁ.n(ilﬁg KHp, g3. 80 @melllHn CGH,CR, (vas Hdded\Vessughec.

Mz 605 EXAWPLE. ‘a%%ﬂamine to form a . mﬂe cydHdii %difutﬁbg 10$Re A

Tri.et hyl am ne was TEA- ami ne salt Rre ared in

to a ution o
Procedure D (43 %% WWPF%FFQ A ptaFoor LamReTakyre. for-3%omen prd
reached, foll owedtlsn (CHChswas aemoived- birengtivvapoy . artieomeaal(:iﬁgrrg) 15

After stirring at rd 40 %mieg%g% véaru% el i 3 e B LR 905

diluted with eth acet washe %.citric acid

(2X), sat. agq. rdak “ﬁrgﬂ@‘f@)ﬁas (ﬁﬁq&?r& BB, yaghed )

filtered and concmﬁ:h a%edlclo gateri handedietdy Iprekdhect tasgimeclyd 20 ester.

B. The CrUdeJh@t h}"}oﬂsw ciRs afli RSph¥RP1 dde O citl Nl bOBripaigded at

Oferr]C and t emx v,vas

_ H-NMR (300 MHz, DMtO-dé6): 3.48 (s, 2H), 5.13
_(s, 23), 7.14 (4, 2H), 7.29-7.45 (m, 7H), 9.73 (s, 1
H). _

B. The method of Example 1A was performed

15 wusing Cbz-aminophenylacetic acid from Example 15A (342
mg, 1.2 mmol) in DMF, HOBT (275 mg, 1.8 mmol), EDC (276

- mg, 1.44 mmol), and a solution of free amine prepared
in Example 14A (432 mg, 0.94 mmol) in DMF to give the
coupled product which was used without further

20 purification. o :

C. The product of Example 15B was subjected
to hydrogenation (B,, 50 psi, 10 % Pd/C, MeOH/HO,
overnight). The reaction mixture was filtered through
a pad of Celite®, and concentrated to give 0.4 g (90 %)

25 of free amine as a brown powder. 'H-NMR (300 MHz, CDCl,)
for (F): 0.82 (m, 6H), 1.30-1.62 (m, 3H), 2.62-2.82 (m,
2H), 3.45 (s, 2H), 3.57 (s, 3H), 4.37 (m, 1H), 5.18 (m,
1H), 5.91 (s, 2H), 6.65-6.80 (m, 5H), 7.02 (4, 2 H).

D. To a solution of free amine from Example

30 15C (22 mg) in CH,Cl, was added phenylisocyanate (8 mg,
1.5 eq) with one drop of triethylamine. The solution
was then stirred at room temperature for 2 hours.
After diluting with ethyl acetate (15 mL), the mixture
was washed with 5% citric acid (2X), sat. ag. NaHCO,

35 (2X) and brine (1X), dried (Na,80,), filtered and



stirred at roomtenperature for 2 h. After neutralization with
trifluoroacetic acid, the reaction 25 m xturewas.purified by HPLC. Two
di astereonmers were separated and the pure fractions were collected and
dried to give Bio-1082-A and Bi 0-1082-B. Bi 0-1082-B [err] H NVR (300 MHz,

DVMSO-d6): Q.79 (d.--3H), 0.83 (d, 3H), 1.29-1.37 (m 2H), 14t ,
1.70-1.83 (‘H?g‘é&g“zm, 2.08-2.17 (m 2H), 2.48-2.58 (m 2%0’&'??%&9"%@, 2H) ,
4.3 (m 1H), 5.03 (m 1H), 7.12-7.32 (m 10H), 7.90 (d, 1H), 8.45 (d, 1
. Mass. Spec. Mz = 425. WD 96/ 22966
PCT/ US96/ 01349 -78- EXAMPLE 19 Synt hesis of” B6Cr1148 A, Anine [err]-13 was
coupl ed with BocLeuOSu using the nethod described in procedure C. This 5
material was subjected to the.condifio of . _Procedure.Dl to
ine sal ¢raffa 180 5ive e

i ve the

desired am ne sal t “PR%ER Te® & o FT8Pe4P ?ﬂ?&ﬁﬁm%y &quc?raci d
(3.0 g, 20 mol) in DMVF was EddetheicBmdes phegylureamethyl tetemevasy EDC
(4.2 gi\l- Zﬁ gm)l ) aagsgagvgaxig-rlged;@ aﬁgﬁg sf mbﬁdwagdgmd twt. ltaggaet for 30
m n. roxysuccini mde (2, 0, Mo s added _and stirre room
t enper at urg ove?/ni B .“ﬁ"ﬁe"?ésﬁ"'r‘ﬁg'r‘f'g‘?rﬁ%’@?é‘ &E@Rﬂf?‘u‘f’éﬁ ’fﬁ‘J &‘hylﬁésﬁt ate
(150 m), extraét evewkralésation witdvitrifinprosgetiat acidaide aealctibn( 2X)
and br: nef( tli? an?m‘iﬁﬁui‘éiﬁgs%%ﬁHWQ{fn?LH@[ egﬁé%ilﬁf‘é (rjﬂzra&.‘i'dno%ﬁ% lorr]
renmoval o e sol vent i acu r.odu i ssol wed. r err
and preci pitated \/\F?ﬂ‘r"ﬁ_‘égﬁﬁe_ ‘?o&%’%‘gﬁf E?‘Pf?\él\?g%é)ﬁ%‘ﬁyl Egﬁiccﬁﬁi M
succi ni mi dyl est er DMSO9DE) : 780476 {cbr 3 NORBP30d, N H) . DMBO-d6B0 Am79 (s, 4
0 641 (s, 1. 0 Agrad 1ora U, 4 1220 S180 e A Beol icous
U o sond tf ond® o2 ¢eSeie o 18 .97, "4l 71§58 K45l oG8

6,87 {m, 2H), 6.95 (t, 1B), 7.13 (4, 2H), 7.25 (t, 2H),

7.85 {d, 2H), 7.43 (d, 2H), 8.12 (d, 1H), 8.40 (d, 1H),

8.60 (s, 1H), 8.66 (s, 1H). Mass Spec: M/z = 575.

" 1s heni CRTb-1068
' The procedure of Example 15D was followed
utilizing cyclohexylisocyanate for phenylisocyanate.
The resulting product was hydrolyzed as described in
Example 15E and the pure fraction from HPLC
20 purification was collected and dried to give BIO-1068.
'H-NMR (300 MHz, DMSO-dé): 0.73 (d, J = 6 Hz, 3H), 0.80
(d, J = 6 Hz, 3H), 1.05-1.85 (m, 13H), 2.50-2.75 (m,
2H), 3.23-3.50 {(m, 3H), 4.28 (bg, 1H), 5.05 {bg, 1H),
5.95 (bs, 2H), 6.02 (d, J = 8 Hz, 1H), 6.72 (bd, 1H),
25 6.71 (4, J = 8 Hz, 1H), 6.84 (bs, 1H), 7.08 (d, J = 8
Hz, 2H), 7.25 (4, J = 8 Hz, 2H), 8.07 (d, J = 8 Hz,
1H), 8.20 (s, 1H), 8.40 (d, J = Q Hz, 1H).
Mass Spec. M/z = 581.

30 - Synthegis of BIO-1079 :
- The procedure of Example 15D was followed
utilizing 2-methoxyphenylisocyanate for
phenylisocyanate. The resulting product was hydrolyzed



-.solution of this acid, triet hyI am ne, and 4- 25 hydroxyphenyl acetic

aete=CSor—{prepared in Exanple I8y th CH errjajerr] was stirred at room
tenperature for 1 h. The regction m xtdre was pusified by HPLC and the -

-pure fraction was collected and dried to give Bio-1148 as a mixture of two
di ast er eqviyea9escr r | H NVR (300 MHz, DWVSO-d6): 30 0. 70- OPCI/US96401388]) |
1.29-1.63 (m 3H), 2.73-2.85 (m 2H) 3.17-3.40 (m 2H), 4.15-4.30 (m 1H),
5.12-5.28 (m 1H), 6.58-6.68 (m 2H), 6.94-7.06 (m 2H), 7.54- 7.67 (m

1H), 7.93-8.16 (m 2H), 8.53-8.75 (m 3 H)45Mass. Spec. Mz = 414. WO
96/ 22966 PCT/ U896/01349 - 79 -
EXAMPLE 20 Synthesis of BI O 1168 The procedure that was used in Exanple 15D

was }‘ol | owed gtléé ZQdEbraved v g&ﬁﬂﬁ%éSQSEg&ng:Hé)b&ep&Q%Eiéﬁcffﬂﬁte The
fraction ffom HATRER] %%'eg#é%nvﬁésc%? RPEOR A SEied £5 §EVE BY: 1106,
[err] HHNVR (300 ME2. 6}30@ Mgz | (DMSQ-I)CIG)G 927§d(d3H}H) ,1 ®B®BOL.(82 (m
EH%N 2. 281(5 3F§ 2P éf—iogbglémlosm?% A ‘1‘(%(751!)2"%36@845 m301H)
1H), (7m35 (sz 52 ‘“' 55;}1’1' %551#1? SH ‘{533 Q ’é*’es (8% iy 18 67536 1(i|)
Mass Spec. Mz =(5%89 2HIXAGREB - 21025(m, 8H), 7.13 (4, 2H)Symt3|es(¢. of
Bl)-1179 The proggdure gshat, 1yaqmusgg) | ng RAMHE ]15@ wasghoksowagh utilizing
2- met hyl phenyl i :ie)éan@delh?r ﬁhe | so?y ate. Q} e resul ti ng product was
hydrol yzed as d b ® thé%ur e fraction from 20 HPLC
purification was col |l ected and dr| ed to give Bio- 1179. [err]H NVR (300
MHz, DMSO-d6): 0.75 (d, 3H), 0.80 (d, @Biimerk 48 151 (m 3H), 2.23 (s, 3H),
2.62 (m 2H10 Synthesis of BIO-1082
~ A. Triethylamine was added to a solution of
the TFA-amine salt prepared in Procedure D (43 mg) in
cngn; at 0°C until pH reached 9.0 was reached, followed
by the addition of 4-phenylbutyryl chloride (26 mg).
15 After stirring at room temperature for 2 h, the
reaction mixture was diluted with ethyl acetate (20 mL)
and then washed with 5% citric acid (2X), sat. aq.
'NaHCO; (2X) and brine (1X), dried (Na,80,), filtered and
concentrated to give the desired product as an ethyl
20 ester. _ L
_ _ B. The crude ethyl ester was dissolved in
MeOH, 1 N LiOH was added at 0°C and the mixture was
étirred at room temperature for 2 h. After
neutralization with trifluoroacetic acid, the reaction
25 mixture was purified by HPLC. Two diaster_eome:s were
separated and the pure fractions were collected and
dried to give Bio-1082-A and Bio-1082-B.
Bio-1082-B ‘H-NMR (300 MHz, DMSO-dé6): 0.79 (d, 3H), 0.83
(d, 3H), 1.29-1.37 (m, 2H), 1.47 (m, 1H), 1.70-1.83 (m,
30 2H), 2.08-2.17 (m, 2H), 2.48-2.58 {(m, 2B), 2.67 (bt,
2H), 4.31 (m, 1H), 5.03 (m, 1H), 7.12-7.32 (m, 10H),
7.90 (4, 1H), 8.45 (4, 1 H). Mass. Spec. M/z = 425.



3.40 (m 2H), 4.28 (m 1H), 5.06 (m 1H), 5.98 (bs, 2H), 6.71 (bd, 1H),
6.80 (d, 1H), 6.83 (bs, AH) . 6.92 25 (bt, 1H-+—+05-7.20 (m 4H), 7.38 (d,
2H), 7.82 (d, 1H) 7.87 (s, 1H), 8.10 (d, 1H), 8.42 (d, 1H), 8.93 (s, 1H)
Mass Spec. Mz 589. EXAMPLE 22 Synthesis of BIO 1195 30

Amne [err]-9 waﬁ Ec‘oupl ed with BocLeuOSu according to Pr ocegﬁﬁsﬁ,ﬁgggl ve
the desired [err]HHFNMR (300 MHz, CDCl[err]): 0.90 (m 6H), 1.32

(s, 9H, 1.42 (s, 9H), 1.58-1.90 (m 3H), 2.61-2.80 (m 2H), WD 96/ 22966
PCT/ US96/ 01349 - 80 - 4.08 (m 1H), 4.89 (bd, 1H), 5.37 (bg, 1H), 6.95-7.15
(m 3H), 7.45 (bd, 1 H. B. The product of 'E)?énple 22A was treated with
TFA as described in Procedure Dto give the 5 correspondl ng TFA-am ne salt
1195-2. C. A mixture of 4-am no-phenyl aC-_. . acid (10.0 g, 66.1 nmol) and
98% phenyl isocyanate (8.27 g, 68.0 ) St —acet,ate (100 nm) was- :
stirred at RT for 1 h then refluxed Xture was 10 al | owed
to cool to RT and the product AwasAmine (Bks %mmﬂhwéthylio%%ﬂﬁ‘é

met hanol , and then idiag theomdthed pdesutibed ihe proeedureé oci drHi®S5-3 (17.5

0
3 728 64 (m 2H> PApEEial e”@i@é@%%%ﬂ?%%%%ﬁ%ﬁ%
2H), 6.96 (t, 1H), mmo( g,wgw:he degire amine spltalddfoli on of
phenyl ur eaphenyl acetic acid 1395-9o &@Piutiitth BBCak-Ry %:ypﬁeﬁilédéﬁicﬁt
roduct of Bxanpl e 258,13 9eds  plcpet) {fl B0’ Fal° aHlgAZRGHY s 7 5" s ?ﬁom
tenperature over ni ghmmoly h§ol dawed Joy nEBG utde 208 Bar IMPRY E‘}dHFhQ:
pure 10 was stirred at room temperature for 30 min. N-
hydroxysuccinimide (2.3 g, ‘20 mmol) was added and
stirred at room temperature overnight. The resulting
mixture was diluted with ethyl acetate (150 ml),
extracted with 5% citric ac:.d (2X) . saturated NaHCO,
.. 15 (2X) and brine (1X) and was dr:.ed over anhydrous Na,S0,.
Following removal of the solvent in vacuo the product
. was dissolved in CH,Cl, and precipitated with hexanes to
afford 4- hydroxyphenylacetlc ac:.d succinimidyl ester
(3.9 g, 78%). 'H NMR (300 MHz, DMSO-d6): 2.79 (s, 4 H),

20 3.93 (s, 2 H), 6.72 (4, J = 8.5 Hz, 2 H), 7.12 (d J =
8.5 Hz, 2 H), 9.41 (s, 1 H).

C. Amine salt 1148-1 was hydrolysed under
MeOH/aqueous LiOH conditions to give an acid'., A
solution of this acid, triethylamine, and 4-

25 hydroxyphenylacetic acid-OSu (prepared in Example 19B)
in CH,Cl, was stirred at room temperature for 1 h. The
reaction mixture was purified by HPLC and the pure
fraction was collected and dried to give Bio-1148 as a
mixture of two diastereomers. 'H-NMR (300 MHz, DMSO-d6):

30 0.70-0.90 (m, 6H), 1.29-1.63 (m, 3H), 2.73-2.85 (m,
2H), 3.17-3.40 (m, 2H), 4.15-4.30 (m, 1H), 5.12-5.28
(m, 1H), 6.58-6.68 (m, 2H), 6.94-7.06 (m, 2H), 7.54-
7.67 (m, 1H), 7.93-8.16 (m, 2H), 8.53-8.75 (m, 3 H).
Mass. Spec. M/z = 414. '




fraction was collected and dried to give Bio-1195. [err]H—NIVR (300 MHz,

DVBQ. d6)}+—0-71 (d; 3H)—0+8{e—3HH=25—2t=25—1+=A46(—3H) T2 56-2- 72 (M
2H), 3.26-3.41 (m 2H), 4.21.£bqg, 1H), 5:07 (bqg, 1H), 6.90 (bt, 1H), 7.02-
7-14 (m 3H), 7.17-7.42 (m-8H), 8.10 (d, 1H), 8.47:(d, 1H), 8.58 (s, 1H),
8.63 (s, %@%ss Spec. Mz = 567. EXAMPLE 23 30 PCT/US96/01349
Synthesis o 1198 A. To a solution of phosgene in CHerr]OJ[err] at
O[err] C was added a solution of norpholine and triethylam ne in

CHerr]C [err] dropwi se. The reaction was tg n_stirred at roomtenperature
for 30 mn and concentrated in vacuo to 96/ 22966

PCT/ US96/ 01349 give a white solid. This crude product was dissolved in
CHerr]dA[err] and 4-am nophenyl acetic g6 2 Dbl ester was added. The
m xture was stirred at room tenper ca DI .;— HYo-196BUt ed with et hyl

acetate (20 nL hed 5 h 5% [ 2X H 2X
and bri nt(a (1X)) d\rN?Zde( Na[\tlavI ﬁ%‘%‘#‘}re fti(i}'FF F’éﬁ Qﬂﬁaconcen ate ?ﬂql \(/e :
mor phol i neurea t- lwa’sylt'oklmd1u©iﬂ-ﬂzlr{gar3r-}'ﬁthmbsnnlwqu &ox]) for

t-hutyl ester @A) p a;énﬂ' ééc hdte 3. Hhed %uﬁ.ﬁhnﬁ"bro@u@@-&i@:y@i’ol IZDed 6. 67

Coter 11661 wae. QSP'é%ab?ﬂ o Sraiad 358 adSelp P SHariRe' 220

added. The sol uti #PL@apusification wammaldegtedt and duied te garve Bio-
concentrated to gihYgg 26%%&{ (e Maz, CoMsSsIONdi0\Grec ahOsM) | Coag2 d(d,198- 2.

C. The net hod descrlbed LN Ex rf.or rhoxyl i c acid
1198-2 (26 my) di SEdkvEd3Pnt Dﬁip&'hoé%’ 'E%cBS '{Tﬁ‘g’ ?ﬁl S*f‘i%a?"é‘a in
Exanpl e 14A t a0gi \za)273ngSes 48 utte, r_RH¥)hyH4 .36t ém. 1388, 5. 021) (m, 1H), D. A
sol ution of crudegmgkhyl, eshf! ¢168:-63 s nt, " 8R) £d7 3B0 2K i tagd 4, Exanpl e

14C to give .BI o- 1lgg ( errM—L NNng(s(odo M. BVBO ¢9) £, B Qa1138° 1875 (d,

8.63 (s, 1H), 8.67 (s, 1 H). Mass Spec. M/z = 589.

EXAMPLE 21

15 ' Synthesgis of BIO-1179

o The procedure that was used in Example 15D
" was followed utilizing 2-methylphenylisocyanate for
phénylisocyanate. The resulting product ‘'was hydrolyzed
as described in Example 15E and the pure fraction from

20 HPLC purification was collected and dried to give Bio-
1179. 'H-NMR (300 MHz, DMSO-d6): 0.75 (d, 3H), 0.80 (d,
3H), 1.27-1.51 (m, 3H), 2.23 (s, 3H), 2.62 (m, 2H),
3.40 (m, 2H), 4.28 (m, 1H), 5.06 (m, 1H), 5.98 (bs,
2H), 6.71 (bd, 1H), 6.80 (d, 1H), 6.83 (bs, 1H), 6.92

25 (bt, 1H), 7.05-7.20 (m, 4H), 7.38 (d, 2H), 7.82 (4,
1H), 7.87 (s, 1H), 8.10 (d, 1H), 8.42 (d, 1H), 8.93 (s,
1 H). Mass Spec. M/z = S89. '

EXAMPLE 22
Synthesis of BIO-1195

30 ' . A. Amine 8-9 was coupled with BocLeuOSu
according to Procedure C to give the desired product.
'H-NMR (300 MHz, CDCl,): 0.90 (m, 6H), 1.32 (s, 9H),
1.42 (s, SH), 1.58-1.90 (m, 3H), 2.61-2.80 {m, 2H),



3H), 0.82 (d, 3H), 1.27-1.50 (m 3H), 2.53-2.70 (m 2H), 3.28-3.45 (m 6H),
3.55-3.60 (m 4H), 4.27 (m 25 1H., 5.07 (bg—1H), 5.96 (bs, 2H, 6.72 -
(bd, 1H), 6.82 (d, 1H), 6.85 (bs, 1H), 7.09 (d, 2H), 7.35 (d, 2H), 8.08 (d,"
1H), 8.42 (d, 1H), 8.47 (s, 1 H. Mass Spec. Mz 569 EXAMPLE 24 30

Synt hesi s of BlO-1190 A Amine [err]-5 was coupl ed W th BOﬁ Mgﬁgl:?ﬁ
descri bed dure C. This material was subjected to thé con ons of

Procedure D1 to give the desired anmine salt. WO 96/ 22966

PCT/ US96/ 01349 - 82 - B. The protocol described in Exanple 1A was

per formed using 2-met hyl phenyl ur eaphenyl acet i8® acid (135 ng, 0. 47 mmol) in
DVF (2.5 m), HOBt (135 ngy, 0.88 nmol), EDC(O 71 mmol ) and the am ne salt

reached) To give 110081 tne 383 o8 Yy, (69" 7 e, TV 6veB2h 45 17C
sol ution of 1190-1 (mz,osaij,, 7.884 (bdol 3 Hh. I\/EO—l (3.m) was added aqueous
LiOH (3 nL 10 of 2N). Afteg Stiphéi Hc .ﬁ;,gqgfnw%abghewgge{ﬂﬂg t he

reaction m xture was, ¢ooled to_0 and. aci addi ng TFA unt|I
pH = 3-4 (pH paper ¥ithdFa:-28; 985%?%%%‘& 5\%“? “&'Fea’ §§d9bﬁ?| ®d by LC

(Wwdac C18 col urn; qg:mmds)lgtwymxw sait Q.1®572mmol ; 509 of 15
BIO- 1190 as a white solid. [grr]kl ,_{QVQQ Q[-%iho-ﬁﬂﬂnmce%ﬁ &@5 (s

(1s!i 1“5'? ’ NEl) 397(33 1&H°1%H 6§.1 ?"w ]57'(d 'f ésﬂ"’Yénat% Els*r?z" %)
7.2-7.1 (conp, 6 H68AI0) mmly2ihnethyH, adﬁrt;qteﬁ (8:90( dlm 2wa8 stirded & IRT
Ar), 5.08 (m-1 |'|)1fo/'l~ 48 h( Bhed Fhfldxdd £or 13 5Hh.OVhe Ridufd wasH J = 8
Hz), 3.31 (d, % allowed to cool to RT and the product was filtered,

washed with ethyl acetate, methanol, and then ether

affordlng phenylureaphenylacetxc acid 1195-3 (17.5 g,

98%) as a white powder. 'HNMR (DMSO-d°, 300 MHz, ppm):

8.72-8.64 (m, 2H), 7.44 (Q, 2H), 7.36 (d, 2H), 7.28 (d,

.15 2H), 7.16 (d, 2H), 6.96 (t, 1H), 3.52 (s, 2H). FAB-MS
= 272. :

D. A solution of phenylureaphenylacetic acid
1195-3, HOBT, and EDC in DMF was stirred at room
temperature for 30 min and then the free amine prepared

20 from the product of Example 22B and TEA treatment was
added. After stirring at room temperature overnight,
the reaction mixture was purified by HPLC and the pure
fraction was collected and dried to give Bio-1195.
'H-NMR (300 MHz, DMSO-d6): 0.71 (d, 3H), 0.78 (4, 3H),

25 1.25-1.46 (m, 3H), 2.56-2.72 (m,IZH), 3.26-3.41 (m,
2H), 4.21 (bg, 1H), 5.07 (bg, 1H), 6.90 (bt, 1H), 7.02-
7.14 (m, 3H), 7.17-7.42 {(m, 8H), 8.10 (d, 1H), 8.47 (4,
1H), 8.58 (8, 1H), 8.63 (s, 1 H). Mass Spec. M/z = 567.

EXAMPLE 23
30 '~ Synthesis of BIO-1198
- A. To a solution of phosgene in CH,Cl, at 0°C
was added a solution of morpholine and triethylamine in
CH,Cl, dropwise. The reaction was then stirred at room
temperature for 30 min and concentrated in vacuo to



=7 M), 2.63 (m 1H, 2.23 (s, 3 H M), 1.50-1.25 (conp, 3 H, 0.81 (d,

3 H—3—=—F6+tz)5 0. 75 (di 3 Hzd— 6T FABMS iz :)1:)
(Jerr]Herr]Nerr]err] of: h{err]l requires 575).-

EXAMPLE 25 Synt hesi s of BIO 1197 A.  Anine [err]-1 (0 884 g, 4.0 mmol) was
coupl ed wvbleswed cuOSu (1.32 g, 4.0 mmol ) as described i rdivosogeissse C. Thi s
materi al was subjected to the 30 conditions of Procedure DI to give the
desired amne salt (1.42 g, 85 % as a white solid. [err]HNWR (CDC[err],
300MHz, ppm): 7.31-7.22 (m 5H), 7.14 (d, allH)_, 5.37 -5.30 (m 1H), 4.84
(m 1H), 4.10 (m WD 96/ 22966

PCT/ US96/ 01349 - 83 - 1H), 2.85-2.66 (m 2H), 1.72-1.58 (m 2H), 1.51-1.49

(m1H), 1.48 (s, e alw%&tﬁssoglﬂh OI‘?Q% dauctGa Brgfgggf\gec?
Exanpl e 1A was peff usaB% net h Rgfig ur éa henylacetlc acl 34
0.12 5 mml), e IE'“&HBP# IMCHDP7taﬁoW§ﬁe
am ne salt of Exadded. 25Rh(e3mxguré wa® stnk:lz)ed att hreomr eempefatiirdt[err] N
Lo give 15 m <0&%m§alt dethead Wicn Wibnacgeabe! 926, ellifia M2 545
err err rr
EXAMPLE 26 S tr‘r'é%gsgéff EFF)?EOEE‘[&\ %Pe- ;ﬂa&ceéar aHFOEx%l andsbrine
performed usi ng t(m{)f.rdeiam iNafScqm Eﬁ:lalnémdlfiﬁd 4%neentPabéd toyiveand
2-ni trophenyl gggngg? é} to give 50 ng (92% of
1201-1 as allghq |o€/m err 3err 300 Mz, ppm) 8.55
(d, 1 H NH), 8. 58" 399 i-g’ (%Prf'lhutwl[-'i) speps(Al: 1.49 (),
7.6-6.7 (11 H,. Aﬁﬁ).53858é35462(mﬁ 4H).,23 Gﬂk3l7bblm4-GHXIns;k1HXs,3.8-3.55
(comp), 3.5 G 3wy, % gﬁf)zofg??(d"')z g /-1.4 (comp, 3 H), 0.85 (m
6 H. B. The procedure’ 0 aqP
he morpholineurea t-butyl ester 1198-1
was dissolved in CH,Cl, and trifluoroacetic acid was
added. The solution was stirred at room temperature
for 3 h. and concentrated to give 26 mg of the
15 corresponding carboxylic acid 1198-2.
C. The method described in Example 1A was
performed using carboxylic acid 1198-2 (26 mg)
dissolved in DMF, HOBT, EDC, and the amine prepared in
- Example 14A to give 27 mg of crude methyl ester 1198-3.
20 D. A solution of crude methyl ester 1198-3
. was treated as described in Example 14C to. give Bio-
1198. H-NMR (300 MHz, DMSO-d6) for BIO 1198: 0.75 (4,
3H), 0.82 (d, 3H), 1.27-1.50 (m, 3H), 2.53-2.70 (m,
2H), 3.28-3.45 (m, 6H), 3.55-3.60 (m, 4H), 4.27 (m,
25 1H), 5.07 {(bg, 1H), 5.96 (bs, 2H), 6.72 (bd, 1H), 6.82
{d, 1H), 6.85 (bs, 1H), 7.09 (&, 2H), 7.35 (d, 2H),
8.08 (d, 1H), 8.42 (d, 1H), 8.47 (s, 1 H). Mass Spec.
M/z = 569

EXAMPLE 24
30 Synthesis of Bio-1190

A. Amine £-5 was coupled with BocLeuOSu as
described in Procedure C. This material was subjected
to the conditions of Procedure D1 to give the desired
amine salt.



perfornmed using 1201-1 (50 ng, 0.079 mmol) to give 17 ny (0 027 rrrml 35%
of BIO 1201 as-a |ight-yellowsolid. FABMS, nmz-620
(Jerr]Herr]Nerr]err] of Merr]l requires 620). 25 .
EXAMPLE 27 Syntheis of Bio-1217 A. Amine [err]-4 (30 ng, 0.1 mml) was

coupled wt -t.- Boc- Ne- CBZ-[ err] - Lysi ne- N- Hydr oxysuc ' 0 ng,
0.1 nmol) agv‘gl%bed i n Exanple 25A to give 60 ng 30 (930/3'&@%1 -1 as a
white foam [err]H NVR (CDCl[err], 300 MHz, ppn) 7.35-7.25 (conp, 5 H Ar),
6.8-6.7 (conmp, 3 H Ar), 5 3-5.1 (corrp, 2 H), 4.95 (m 1 H, 4.05 (m 1H),
3.8 (s, 3 H Ow), 3.78 (s, 3 H Ow), 3.1 (m822-H), WD 96/ 22966

PCT/ US96/ 01349 - 84 - 2.7 (m 2 H), 1.9-1.4 (conp), 1.35 (s, 9 H, Bu[err])
1.3 (s, 9 H Bu[err]). B, Coppound 1217-1 (.60 , 0. 09 mol) iy

CH err]C[err] (5 nl) was depPot et %cPth‘?F i%%#&ée??c%‘l‘ﬂ% 1 waw 1)
as described in Propedformid tusing vZ-é:hylphedylireaphéfyTadettsc aoid t €
foam [err]H NWR ( Clyghke 3 b -7 r),
6. 85-6. 65 (conmp, Ar ; ﬁl&Lnﬁ 4y Migl) EE Bn5 s ﬁ‘} (% 8%
3.15-2.6 (conp), g!‘“‘?i’? (Q) 'ib ""'(‘?,J()n@nd e ?Hénﬁrﬁﬁ%ﬁuﬁ%@l\ﬂs

1A was perforned 5usesg 2200t hg) pGIetﬁlImlcéapﬂwe;ltedew&chaEtm unt@1npu o014

mol HOBT (23 6 EEE; 7-
0. 092% nmol ) \(/vas ggdgag lzéaﬁe 1 presengg'%?ﬁlgt?g%rsfﬁgfgg%l vej%1 ng%h%"gﬁ %
of BIO 1217 as a whPP&iBoam [err]H NMR (DMBO-d[err], 300 Mz, ppn) 9.05

(m 1H, NH), 8.4 (m 1 H NHGE. Sm(anstirh‘,edl\lubluﬁlﬁn(af 1196-1NHRo fag)- 6. 7
(0D )y ST oLath o (a4 b gl sl 4
(Clerr]Herr] N é% e??’i of ARKSK (4 4’&?@ P@s ?SE) emperature overnight,
tiie reaction mixture was ccoled to 0 °C and acidified by
adding TFA until pH = 3-4 (pH paper) The desired
product was isolated and purified by LC (VYdac cis
column; gradient 8) to give 10 mg (0.017 mmol; 50%) of
15 BIO-1190 as a white solid. 'H NMR (DMSO-d°, 300 MHz,
~ ppm) 8.95 (s, 1 H, NH), 8.39 (d, 1 H, J = 9 Hz, NH),
8.11 (d, 1 H, J = 9 Hz, NH), 7.88 (s, 1 H, NH), 7.83
(d, 1 H, J =8 Hz, Ar), 7:36 (d, 2 H, J = 8.4 Hz, Ar),
7.2-7.1 (comp, 6 H, Ar), 6.92 (m, 1 H, Ar), 6.83 (d, 2
20 H, J =9 Hz, Ar), 5.08 (m, 1 H), 4.28 (m, 1 H), 3.70
(s, 3 H, OMe), 3.39 (4, 1 H, J = 8 Hz), 3.31 (d, 1 H, J
= 7 Hz), 2.63 (m, 1 H), 2.23 (s, 3 H, Me), 1.50-1.25
(comp, 3 H), 0.81 (d, 3 H, J = 6 Hz), 0.75 (4, 3 H, J =
6 Hz); FABMS, m/z 575 (CyH;N,0s of M'1l requires 575).

25 : EXAMPLE 25
Synthesis of Bio-1197
A. Amine B-1 {(0.884 g, 4.0 mmol) was coupled

with BocLeuOSu (1.32 g, 4.0 mmol) as described in
Procedure C. This material was subjected to the

30 conditions of Procedure D1 to give the desired amine
salt (1.42 g, 85 %) as a white solid.
' NMR (CDCl,, 300MHz, ppm): 7.31-7.22 (m, 5H), 7.14
(d, 1H), 5.37 -5.30 (m, 1H), 4.84 (m, 1H), 4.10 (m,



A. Amne [err]-3 (90 ng, 0.4 mmol) coupled wth 25

N[ errt}-t-Boe—Ne—CBZ- L- Lystre—N—Hytroxysocerimmde (193 g, 0. 4 mmol ) as
described in Exanple 25A to give 220 ng (94% of $225-1 as a white foam
[err]H NMR (CDC13, 300 MHz, ppm) 7.4-7.25 (5 H, Ar) 7.1 (m 1 H NH), 6.8-
665(3"'(“3{22 .9 (s, 2 H) 5.25 (m 1 H), 5.15 (m 30 pbiiosesmisde (s, 2
485?' ,4.0(m 1 H, 3.6 (s, 3H Ow), 3.15(m 2 H, 2.80 (m
2H), 1.90-1.20 (6 H, 1.4 (s, 9 H. WO 96/ 22966
PCT/ US96/ 01349 - 85 - B. The BOC protecti n% group of 1225-1 (170ng, O0.29
mmol ) was renoved as described in Procedufe B1~t o give 100 ng (719 of free
am ne 1225-2 as a white foam [err]H NMR (CDO [err], 300 MHz, ppnm) 8.07 (d,

L3 s O v Dang g8 SRR . 088 (Ron S ey 338 (5, 2

(m.1H, 3.16 (mm1H), 2 2§ (9q 3H)4), 1 ?99631 H) (Ot GnH9H)E 6-1. 25

(ZCOWFh I5 E') IC The proceduse Ofhdpratedubd VESE Dfnﬂd vﬂa&T f&&medo o6
ne en urea

L), EDC (47 mg® %aﬁﬁy%aﬁ]%ﬁl@%ﬁf ibsalhenti88e 0 odsn B gt 00 Ha D) 200

give 46 ng (80% omok) O HOBT.- RAdng,y \thilide MMod iy EPF-‘Nm (VSO 334r rn]nolBoo

Mz, ppm) [err] 9afdbtie(dmite d&lu&mmgﬁeﬁsn( $3o dnd)) 0. 975 mib1?

§.28,(5 2,1 1 £l B oblasriod o e £ U 1 nil 635%Aé\%3)’ 2,08
752 (derr] H[err]NFeBl?q-bW]a%fa white] Op@qurmsvawjz 835 &.@s@n%qf (25

ng, 0.033 mMmvl) wRS t¥eRAiives?84asds described in Exanple 24C to give 15 ny
(62% of BIO 1225 as a white solid. FABVMS, niz 738

(C[err]H[err]N[err]Qerr] of Merr]l requires 738). EXAMPLE 29 25
A.  The net hodOdescribed in Procedure

CEXAXELE. 26
Smthesia_af_B.IQ;J.Z.Ql .
_ A. The procedure of Example iSD was
performed using the free amine from Example 15C (40 mg,
.  0.086 mmol) and 2-nitrophenyl isocyanate (28 mg, 0.172
15 mmol) to give 50 mg (92%) of 1201-1 as a light yellow
| oil. M NMR (DMSO-d&°, 300 MHz, ppm) 8.55 (d, 1 H, NH),
8.50 (d, 1 H, NH), 8.15 (d, 1 H, NH), 8.05 (d, 1 H,
NH), 7.6-6.7 (11 H, Ar), 5.85 (bs, 2 H), 5.?5 {m, 1 H),
_ 4.6 (m, 1 H), 3.8-3.55 (comp), 3.5 (s, 3 H, OMe), 2.75
20 (m, 2 H), 1.7-1.4 {(comp, 3 H), 0.85 (m, 6 H).
B. The procedure of Example 24C was
performed using 1201-1 (50 mg, 0.079 mmol) to give 17
mg (0.027 mmol; 35%) of BIO-1201 as a light yellow
solid. FABMS, m/z 620 (CiH,N:O, of M'1l requires 620).

25 . - EXAMPLE 27

A. Amine -4 (30 ng, 0. 1 mmol) was coupled
w1th No: t-Boc-Ne- CBZ- -Lys:.ne-N-Hydroxysucczn:.mide (50
mg, 0.1 mmol) as described in Example 25A to give 60 mg
30 (93%) of 1217-1 as a white foam. 'H NMR (CDCL,, 300 Mz,
ppm) 7.35-7.25 (comp, 5 H, Ar), 6.8-6.7 (comp, 3 H,
Ar), 5.3-5.1 (comp, 2 H), 4.95 (m, 1 H), 4.05 (m, 1H),
3.8 (s, 3 H, OMe), 3.78 (s, 3 H, OMe), 3.1 (m, 2 H),



foll owed using nethyl 3-am no-5-indanyl-1-propanoate (ester M1,
preparati on described i.nProcedure B) (85 ng,—0.33 mmpl) to give 1036-1 as
a yellow foam (96 ng, 0.22 nmol, 67% which was used w thout further 30

purifjcation in the next step. [err]HNVR (CDCl[err]): [err] 7.15 (3H), )
6.95 (1 4.95 (1H), 4.15 (1H), 3.55 (3H), 2.9Q. , 2.05
(3|—|),(1H)70‘?‘§% 35 (9H), (0!_1)85 (6H).( H)V\D 96/2(29223 Qc%mgﬂngw

PCT/ US96/ 01349 - 86 - B. Conpound 1036-1 (98 ng, 0.22 nmol) was treated as
described in Procedure D to produce the corresponding amne salt. The
met hod described in Exanple 1A was perfornmed84si-ng phenyl acetic acid and 5
the resulting amne salt (in the presence of TEA) to give 1036-2 as a

Il owi sh solid (75 d without, furth
i ication in i hdHekmns eﬁV"Dfe? { bty dras) 18] 814 B 6 1630 0r
6.25 (1H), 5.25 (1Hs; 9. B Bah). 3 6(1 5H) 3.5 (1.5H), 280260 10 (6H),

'2.00 (2H), 1.70-1.30 (5H) 0 85 1Lﬁ-;n.g_ t(@g ggneéad,s above
a small portion of co o 36 2 s droI zed_as cri bed | qﬁa

1B, purified by HPFEHe Igéﬁ d‘T"Ite’ctté'& iH°5‘P?%‘F'EF~‘Bﬁﬁ’- 36A
([err] 2 ng) mzS 43D. 69&% lﬁapdeacmbé@u@ Badocegunetm&@ giAGEE mey r] 2 ny)
nmz =437 (98% pure (§ oH%Q:failei eassq Blfga 036A [err] H NVR (300MHz,
DMSO-d[err]): [err 1 g 8 21 d J= 7. 3Hz),
7.37-7.05 (8H, m, (‘PPdlnj °AP ﬁ’(l D '43" @537- H-P (somB, (4H,

m, 20 2.69 (2H, n):) 2sosseerssni¢onip.6m:()1H5 m) (m1,49 Z-2419 nfbs,0 B}, ( 3H,
d, J= 6.3Hz), 0.84,(3H, J5 %3 B: 300
) 4(g§4éﬁlz 3. ’735 5338, B 9.31(}?@ éco:zléfrr rifﬁ\'}!\ﬁ _(1 QQ :)'VHZ

DMSO-d[err]): Err](. )
7.40-7.00 (8H, , S."E‘@(lH rr) 4,35 (1H rr) 3.55 (2H, m, 2.85 (4H m,
25 2.57 (2H, m 2.05 (2H, n¢,_]THESQ:H¢edmkp bf4ﬁX@ﬁp1er®A was performed
using 2-methylphenylureaphenylacetic acid ( 40 mg,
'0.14 mmol), HOBT (23 mg,0.167), EDC (30 mg, 0.158 mmol)
and amine 1217-2 (56 mg, O. 093'mﬁoli was added in the
15 presence of Bt,N to give 21 mg (30 %) of BIO-1217 as a
' white foam. H NMR (DMSO-d,, 300 ‘MHz, ppm) 9. 05 (m, 1H,
NH), 8.4 (m, 1 H, NH), 8.1 (m, 1 H, NH)__, 8.0 {(m, 1 H,
NH), 7.4-6.7 (comp, Ar), 5.1 (m, 1 H), 5.0 (bs, 2 H),
4.2 (m, 1 H), 3.7 (bs, 6 H, OMe), 2.9-2.6 (comp), 2.2
20 (s, 3 H, Me),1.6-1.1 (comp); FABMS, m/z 754 (C,H,;N:O,
of M'1 requires 754). '

Example 28
A. Amine B-3 (90 mg, 0.4 mmol) coupled with

25 No-t-Boc-Ne-CB2-,-Lysine-N-Hydroxysuccinimide (193 mg,

0.4 mmol) as described in Example 25A to give 220 mg

{94%) of 1225-1 as a white foam. 'H NMR (CDCl1;, 300

MHz, ppm) 7.4-7.25 (5 H, Ar), 7.1 (m, 1 H, NH), 6.8-

6.65 (3 H, Ar), 5.9 (s, 2 H), 5.25 (m, 1 H), 5.15 (m,
30 NH), 5.05 (s, 2 H), 4.85 (m, 1 H), 4.0 (m, 1 H), 3.6

(s, 3 H, OMe), 3.15 (m, 2 H), 2.80 (m, 2 H), 1.90-1.20

(6 H), 1.4 (8, 9 H).



0.90 (3H, d, J= 6.3 Hz), 0.75 (3H, d, J= 6.3 Hz). EXAMPLE 30 Synthesis of

BI O t137 A The metthod described in Procedure C was 30 followed using

met hyl 3-ami no- 3-(2-nitrophenyl)-1- proepanoate (:ester M3, preparation
described in Procedure B) (58 ng, 0.22 mmol) to afford 1137-1 (106 ny, 0.22
mol , 1008 9erx2966 t hi ck pal e yellow oil. WD 96/ 22966  PCT/US96/01349

PCT/ US96/ 01349 - 87 - [err]HNVR(CDCl ['err]): [err] 7.95 (1H), 7.85-7.35
(5H), 5.85 (1H), 4.95 (1H), 4.15 (1H), 3.55 (1.5H), 3.50 (1.5H), 2.90 (2H),
1.70-1.60 (2H), 1.45 (9H), 0.90 (6H). B. - G@ymound 1137-1 (106 ny, O0.22
mmol) was 5 treated as described in Exanple 29B to afford 1137-2 (69 ng,
0.16 mmol, 73% as a yellow sem -solid. [err] HNMR(CDCl [err]): [err]

7.90-7.15 (10H), 6.35 (0BSH) Thé. BOC(Prétécting Tricly) of41495¢1H176mdpS5

1.5H), 3.50 (1. / C.
,(A srrgil)l porti E)n wconpo r%t(jé'%ﬁ&'f;ge& %Qdére}p ag ge?é??%'g i Dl °arrp| e
1B, purified by igime 309 !"He(ZF-Ehn°fr%7€?? cmm%azaﬁea 28 af?b#'éle BfQi'%O37A
([err]1 nmg) m z='A4RMR9ITEDELY,E3 by IUHL,C)p;md 8Biog- 18378 H{ [®r< |2mp) ,M z= 442

(100% pure by 4HPLL), VPLE, hgsi s, of

BI 01(643 A Thg(;| ::fmre"rlgl aF’f’mpf‘hvalﬁ'I abl e %lqlf(fs “’Jé?é@r'\ocycf)bprOfé‘S gss 2
carboxylic acid o Sg250.( E!- n#oll) + i F- BVER3 21iH) 143 9BctPFat bt F-&fm

t enperat ure usi ng(d3CB 20 omep] 3p3zO(, MH)), 3.A6t dm, 12 \) put 57 the et hyl

comnt " Pa b o R928070° i o4 03 Bl B TR (H 121 220 W
stirring overnight at rofm tThe ePﬁ‘P‘E#@Itihé?fr Exarmpde hAswas | RREkPrI®d)i t h
et hyI acet at g 1Qging: 2%&hBﬁIﬂhéﬁyﬁwéaiﬂienylacet1c acid (44 mg, 0.155
mmol), HOBT (36 mg, 0.264 mmol), EDC (47 mg, 0.248
mmol) and free amine 1225-2 (50 mg, 0.103 mmol) to give
46 mg (80%) of BIO-1225-3 as a white foam. 'H NMR
. (DMSO-d®, 300 MHz, ppm) 5 9.0-6.7 (21 H, Ar & NH),5.96
15 (s, 2 H), 5.1 (m, 2 H), 4.98 (s, 2 H), 4.2 (m, 1 H),
3.50 (s, 3 H, OMe), 3.48-3.4 (comp, 2 H), 2.88 (m, 2
H), 2.71 (m, 2 H), 2.24 (s, 3H, Me),1.6-1.0 {(comp, 6
H) ; FABMS, m/z 752 (C,HNsO, of M'l requires 752).
_ _ D. BIO-1225-3 (25 mg, 0.033 mmol) was treated
20  as described in Example 24C to give 15 mg (62%) of BIO-
1225 as a white solid. FABMS, m/z 738 (C,H N0, of M'1
requires 738).

EXAMPLE 29
Synthesis of BIO-1036

25 A.' The method described in Procedure C was
followed using methyl 3-amino-5-indanyl-1-propancate
(ester M-1, preparation described in Procedure B) (85
mg, 0.33 mmol) to give 1036-1 as a yellow foam (96 mg,
0.22 mmol, é7%) which was used without further

30 purification in the next step. 'HWR (CDCly): & 7.15
(3H), 6.95 (1H), 5.30 (1H), 4.95 (1H), 4.15 (1H), 3.55
(3H), 2.90-2.80 (6H), 2.05 (3H), 1.70 (2H), 1.35 (9H),
0.85 (6H).



bi carbonate (2X10 nmL), 5%citric acid (2X5 nL) and brine (10 nL), dried
over sodi-um sul fate and concentrated to afford-2043-1 as a white foam (143
ng, 0.4 mmol, 100% . [err]H NWR (CDCl[err]) : [err] 7.6 (1H), 7.2 30
(5H), 5.4-5.3 (2H), 3.55 (3H), 2.85-2.70 (2H), 1.55 (2H), 1.40 (9H), 0.9
(2H . B. smal Ll portion of conpound 1043-1 was hydrol ysedpepuddefsis Ped i n
Exanpl e 1B “pUrTfied by HPLC. Col |l ection of the pure fractions afforded
Bi o- PCT/ US96/ 01349 - 88 - 1043 ([err]3 ng) mz= 349 (100% pure by HPLC)
as a white solid which was subm tted for bi oagé [err]H NMR (300 MHz,
DVBO-d[err]): [err] 8.55-8.05 (2H, bm, 7.5 15(5H , 5.40 (2H, bm,
3.0-2.65 (2H, m, 1.45 (9H, 5 s) 1.43-1.10 (2H, m, O. 97 (1H, bm, 0.85

(1H, bm. A The nethod desgri r ug e fl S met hyl
3- ami no- 3- (4- chl or ophenyl%sﬁi %ﬁ?gﬁaﬁgg?e%@wﬁ% ”?W vag
preparation descri bereatergat AaRciBed ép REocedyze rPrﬁH BTHAMOeotHe1115. 1
(94 nmg, 0.22 mol, gpormdisy TaﬂniheasalﬁHNl\aré GhétHod rdescribed ]m7 35

(554250 15, 45%@%%“?%%%3@%&#@%%@% Hg beild apd 00

1115-1 (68 ngy, 0527thenFesukising amisg §3lbciin|Ehe; Rressngepo T8R)t Boaf f or d
crude 1115-2 (67 we Ifo3ewd ,as6&%,ea30alanl soyid | 018 sny | @.. 17€fmiblt!, NVR:

(15 3055 (1 SZD 'y i hope sl i i Hygthey é%cﬁ&mn il
portion of crude 118he mewRts SHER-ol y‘!’?ﬁ(cBGh)flgd"b;st@ &ntPHhe eE5 (1H).
fractions coll ect edsjzs affmy,d 4Bias- 1(1115A3(5e(1]51-1)r@ 81 (a= 5431 ngﬁ%Zéo pure
by FELO, LON 18T BhP AR b2 - e, G e DY LG 2
C. Using the general procedure above a small
p‘ort:lon.of compound 1036-2 was hydrolyzed_ as described
in Example 1B, purified by HPLC and the clean fractions
collected to afford Bio-1036a (~ 2'mg)'m/z¥ 437 (98%
15 pure by HPLC) along with Bio- 10363 ("2 mg) m/z =437
(98% pure by HPLC) as white solids
Bio-1036A: 'H NMR (300MHz, DMSO-d¢): & 8.45 (1H, d, J=
7.3Hz), 8.21 (1H, 4, J= 7.3Hz), 7.37-.7.05 {8H, m), 5.20
(1K, m), 4.37 (1H, m), 3.57-3.43 (2H, m), 2.86 (4H, m),
20 2.69 (2H, m), 2.03 (2H, m), 1.60 (1H, m), 1.49 (2H, m),
. 0.91 (3H, d, J= 6.3Hz), 0.84 (3H, &, J= 6.3Hz).
Bio-1036B: 'H NMR (300 MHz, DMSO-d;): 3 8.45 (1H, d.
J= 8.4 Hz), B8.22 (1H, &, J= 8.4 Hz), 7.40-7.00 (8H, m),
5.18 (1H, m), 4.35 (1H, m), 3.55 (2H, m), 2.85 (4H, m),
25 2.87 (2H, m) 2.05 (2H, m), 1.55 (1H, m), 1.40 (2H, m),
' 0.90 (3H, d, J= 6.3 Hz), 0.75 (3H, d, J= 6.3 Hz).

A. The method described in Procedure C was
30 followed using methyl 3-amino-3-(2-nitrophenyl)-1-
'bropanoate (ester M-3, prepé.ratidn described in
Procedure B) (58 mg, 0.22 mmol) to afford 1137-1 (106
mg, 0.22 mmol, 100%) as a thick pale yellow oil.



:Bi 0-1115A: [err]HNNR(SOOM-lz DIVBOd[err]) [err] 8.46 (1H, d, J= 8.2Hz),

8- : ; o) 5. 20 (LH ., 4.35 (1M, Ny,
3.60-3.45(2H, r’r), 2.71(2. , 30 J=7.3 Hz), 263 (1H, m, 1.48 (2H m,
0.91 (3H, d, J=6.4 Hz), 0.84 (3H, d, J= 6.4 Hz). Bio-1115B: [er]H NWR
(300MHz wdXériogi.€rr]): f[err] 8.60 (1H d, J= 8 Hz), 8. POT/USKNIBYY J= 8Hz),
7.45-7.15 (9H, m, 5.18 (1H, m, 4.35 (1H, m, 3.50 (2H, mM, 2.70 (2H m,

WD 96/ 22966 PCT/ US96/ 01349 - 89 -
1.50(1H, m, 1.42 (2H, m, 0.85 (3H, d, J8 6.3 Hz), 0.75 (3H, d, J= 6.3
Hz). Synthesis of BIO 1129 5 5 a sol ution of

4- ( phenyl urea)phenyl acetic acid (540 ng 2.0 mmol ; prepared in Exarrpl e 220
0 DV (S ) veimRdaRa FOC 699098 0any; & B 35 ASkE! & oom
tenperature for phe% gf ani ne t-b z ester Hd ny,

mmol ) whi ch was ‘.L’bs hﬁh ed 15 ¢ h3eREe bl ﬂﬁ’m g3§°oa‘§e5{*b ' 7 4.0 rrrml)

was added i n DVIZKB, rl)20-4f.tedr (2H) |, r 1 ng5 oVeH; gh.tstt H&H)eact i on vvas di | ut ed

with ethyl acetate (20 |)ne g@ghﬁg w%“ f A B CM?Q (2X10 m.),

citric acid !(’2X10 m.) er sodi_um Tfate and
concent r at edSt CESFR) ‘l?r sescribe 5’11’(‘6%’2a e 12 W tondEE °¥§°/}1%1'§‘% t hi ck
pal e yell ow oil (69 aug,] HNIVR( MLeTIBh aged rﬁeﬂo&ﬁa&m&@sblﬁ&l) 6.45 (1H),

4.70 (1H), 3.4 ('?l;t11§ (e%wrretjh 3(5_0%9 hfo Id(a'%}g)ru%efzraroduct 1129-1

(662 ngy, 1.40 mm ene C & ol l owed by TFA
(1 nm). After st9r3ng We"r rﬁl&m' tnds g’a‘@tq otr 3Rasi icGHE end r 2@ ebl +RMdr yness
and dried on a ZasIu@HEyML.78-3n80| (mnrmmq 26y, 0.05 mml ) was

di ssol ved |ﬂ6DIVF (1rr1_) cand H%g i}éong Bégr@dm §1§.gldfdw;é)l | owed by 25

EDC (14 nyg, er St roomtenper ature am ne
[err]-3 (13 ny, WYM 8, desgyiked m ..xamp e 1B, purified by HPL

~and the clean fractions isolated to afford
Bio-1037A ("1 mg) m/2= 442 (97% pure by HPLC) and
Bio-1037B (™ 2mg) m/z= 442 (100% pure by HPLC).

15 EXAMPLE 31
C Synthegis of BIO-1043
A. The commercially available N-BOC-1-
aminocyclopropane carboxylic acid (80 mg, 0.4 mmol) in
DMF (3 mlL) was activated at room temperature using BOP
20 (221 mg, 0.5 mmol). After 15 minutes the methyl 3-
amino-3-phenyl-1l-propanocate HCl salt (86 mg, 0.4mmol)
(neutralized with excess Hunig's base (0.15 mL, 0.8
mmol)) was added in DMF (1 mL). After stirring
. overnight at room temperature the reaction was diluted
25 with ethyl acetate (10 mL), washed with 60% sat.
bicarbonate (2X10 mL), 5% citric acid (2X5 mL) and
brine (10 mL), dried over sodium sulfate and
concentrated to afford 1043-1 as a white foam (143 mg,
0.4 mmol, 100%). 'H NMR (CDCl;): 3 7.6 (1H), 7.2
30 (5H), 5.4-5.3 (2H), 3.55 (3H), 2.85-2.70 (ZH). 1.55
(2H), 1.40 (9H), 0.9 (2H). :
.. B. A pmall portlon of compound 1043-1 was
hydrolysed as described in Example 1B and purified by
HPLC. Collection of the pure fractions afforded Bio-



in DMF (0.5 nL). After stirring overnight the reaction was diluted with
ethyl acetate (20 nL), washed with.sat. “bi car bbepate-(2x10 nL), citric acid
(10 mL), brine 30 (10 mL) dried over sodiumsulfate and concentrated to
afford crude 1129-2 (26 ng, 0.04 mvol, 80% as a light tan solid.

[err]HNMR (CDClL[ersr]): [err] 8.4 (1H), 7.4-6.5 (19H) 5.9

(1H), 5.25 EWH-H 70 (1H), 3.65-3.50 (5H), 3.10-2.65 (4H) ﬁd&%%%?ZZ%G
PCT/ US96/ 01349 - 90 - C. A small aliquot of crude 1129-2 was hydr ol ysed as
described in Exanple 1B and purified by HPLC to afford: Bio-1129A ([err]1.5
my) mz= 609 (80:20 ds) (100% pure by 5 HPECP8 and Bio-1129B ([err]2ng)
mz= 609 (9:91 ds) (100% pure by HPLC) as white solids. Bio-1129A: [err]H

GO0 ), 4 o ) ey e

7.08-6.72 (6H, m, @&oldd(fihich)was. mﬂwr(mem)for4b®¢aeaav : 3 38 (2H, m
3.05-2.70 (2H M. 2yGa{ 2dooshuzlSpuso-do: & 8 %Beanﬁshpﬂio“bnﬁxafﬂf"se %/é)
was perfornmed using p e ur eap ac a

and i sol euci ne rreth -1 3?& 'Flg ia‘ﬁ %&g é B grrgg Eﬁ?‘t r'@a'tEéer\% e‘ﬁ TEA)
to afford crude B135)11(8341n0 (2H), ol 0 5912%(135 hmue@was hilHe dam)..
[err]HNMR (CDCl [err]): [err] 7.7 (1H), 7.35-6.95 (10H), 6.60 (1H) 4. 55
(1H), 3.65 (3H), 3.45 (2H), 1.90 (1H), 1.45-1.20 (3H), 0.85 (5H). B. To a

solution of crude 1131-1 (344 ny, 0. 95 mmmmmhanol (5 rfL) was added
2N LiOH (2 nL). 25 After 'sti rr| ng OVW was renoved,

Herr]O (5m) added and they tidd @eBzinda Theppsiitire |wal Vas
extracted with et hylfo% 3&2 e éfri(gzomeml)yldg Eém:mo 3- (4-chlorophenyl) - -1-

10 propanocate HCl salt (ester !M-1, preparation described
in procedure B) (68 mg, 0.27 mmol) to afford 1115-1 (94
mg, 0.22 mmol, 82%) as a white foam.
lgnMR (CDC1,): & 7.35 (1H), 7.25-7.10 (4H), 5.35 (1H),
4.95 (1H), 4.05 (1H), 3.60 {(1.5H), 3.55 (1.5H), 2.80-

“~15  2.65 {(2H), 1.65 (2H), 1.40 (10H), 0.80 (6H).

B. Compound 1115-1 (68 mg, 0.27 mmol) was
treated as described in Example 29B to afford crude
1115-2 (67 mg, 0.15 mmol, 68%) as a pale yellow solid.
'H NMR: 5 7.50 (1H), 7.40-7.00 (SH), 6.20 (1H), 5.25

20 (1H), 4.45 (1H), 3.60 (1.5H), 3.55 (1.5H), 2.7-2.55
(4H), 1.65-1.40 (3H), 0.80 (6H).

- C. A small portion of crude 1115-1 was
hydrolysed, purified by LC and the pure fractions
collected to afford Bio-1115A (71 mg) m/z= 431 (100%

25 pure by HPLC) along with Bio-1115B {(“2mg) m/z= 431
{(100% pure by HPLC) as white solids.

Bio-1115A: 'H NMR (300MHz, DMSO-d¢):” & 8.46 (1E, 4, J=
8.2Hz), 8.27 (1H, 4, J= 8.21-12)'.,'7'.46'-7.18 (9H, m), 5.20
(1, m), 4.35 (1H,m), 3.60-3.45 (2H, m), 2.71 (2H, d,

30 J= 7.3 Hz), 1.63 (1H, m), 1.48 (2H, m), 0.91 (3H, d, J=
6.4 Hz), 0.84 (3H, d, J= 6.4 Hz).

. Bio-1115B: 'H NMR (300MHz, DMSO-d¢): & B8.60 (1H, 4, J=
8 Hz), 8.26 (1H, d, J= 8Hz), 7.45-7.15 (9H, m), 5.18
(14, m), 4.35 (1H, m), 3.50 {(2H, m), 2.70 (2H, m),



over sodium sul fate and concentrated to glve 1131-2 (365ng, 0. 95 mmol ,
err ] H-NvR-t€BEfervi—ferri—8770 (2ZA), 8. 30
H, 4.25 (1H), 3.55.(2H), 1.90 (1H), 1.55

10Qe

QY.—as—a-tan—sol-d—30—1
(1H), 7.60-7.20 (8H), 7.00:
(1H), 1.30 (2H),

am ne [
PCT/ US9

br owni sh sol i d.

5.45 (1H),
D. A small

8.69 (1H, s),

7.8Herr]),

5.27 (1H, m,

7.3 Herr]),

(2H, d, J=

d, J—84Hz)

3.05 (2H, bm, A57%L
m . EXAMPLE 35 Syeilingi atofodih Ctdrﬂ;ﬁi’:a’mre for 15 wWin,

i'n Exanpl e 1A wasREL] OLBEdy Uél | it GU5RES! 2L bYmAYEY hatlch WeBOC S-
.10

15

20

25

30

4.36 (1H m, 3.52 (2H,
1.70 (1H, brm), 1.44- 15 E
0.95-0.78 (5H, m). Bio-1131B: [e B-fodH

(1H, s), 8. 6& (1H, s), &.60Té 14, san,ut]i;orsdﬁz)l (Bhebylureakphenylaceric 7. 50

?%8 { éa é%H 2% n}nolaﬁiz%hrea §Z xa"ﬁg_j{(é&zdﬁ in/ pRe (2H,

N : 350(2H m,
me- 1228 '(“3# ®F2- 0.60 (5H,
nnidlam1@sscr|bed

0.85 (5H). € Prepared from 11312 (27 ny, 0.07 mol) and
11 ng, 0.07 mmol) as described i n Exanpl pcinisssn13s® 96/ 22966
- 91 - to afford crude 1131-3 (34 ng, 89%, as a pale

[err]H NVR (CDCl[err]): [err] 8.3 (2H), 7.45-6.65 (16H)
4.45-4.30 (1H), 3.55 (2H), 3_24@8.90 (2H), 2.00-0.70 (9H).
~aliquot of crude 1131-3 was hyg ol ysed as described in Exanple
1B and purified by HPLC to afford Bio-1131A ([err]2 ng)m z= 531 (100: Qds)

100% by HPLC Bigyll %
100 =, [PAChaig oy E10 Lt L 4, (8, 010

[err] H NWR ( 300MHz, DNBC)d)

806515(1#"59' %.’56-3( d J= 8. 1Hz), 750(2H d, J=
7.44-7.22 (8H, m), 7.19 (2H, d,J= 8.4Herr]), 7.00 (1H m),
3,00 (2H bm), 2.71 (2H d, J=

1.22-1.00 (3H, m,
OMSO-d[err]): [err] 8.73

2was rr}dd&

neutralized with excess Hun'g's base (0.7 mL, 4.0 mmol)
was added in DMF (3 mL). After stirring overnight the
reaction was diluted with ethyl acetate (20 mL) and
washed with 60% sat. bicarbonate (2X10 mL), citric
acid (2X10 mL), brine (2X10 mL), dried over sodium
sulfate and concentrated to afford crude 1129-1 (662
mg, 1.40 mmol, 70%) as a thick pale yellow oil.

M  (CDC1,): 5 7.45-6.90 (16H), 6.45 (1H), 4.70 (1H),

3.4 (2H), 3.15-2.90 (2H), 1.35 (9H).

B.  To crude product 1129-1 (662 mg, 1.40 mmol)
was added methylene chloride (5 mL) followed by TFA (1
mL). After stirring overnight the reaction was
concentrated to dryness and dried on a vacuum pump. A
small portion (21 mg, 0.05 mmol) was dissolved in DMF

(imL) and HOBt (11 mg, 0.07 mmol) was added followed by

EDC (14 mg, 0.06 mmol). After stirring for 15 min at
room temperature amine B8-3 (13 mg, 0.05 mmol) was added

_ in DMF (0.5 mL). After stirring overnight the reaction

was diluted with ethyl acetate (20 mL), washed with
sat. bicarbonate {(2x10 mL), citric acid (10 mL), brine

- {10 mL) dried over sodium sulfate and concentrated to

afford crude 1129-2 (26 mg, 0.04 mmol, 80%) as a light
tan solid. 'HmR (CDCl,): & B.4 (1H), 7.4-6.5 (19H),
5.95 (2H), 5.7 (1H), 5.25 (1H), 4.70 {1H), 3.65-3.50
(5H), 3.10-2.65 (4H). :



benzyl -cysteine (25 ng; 0.08 nmol) and nethyl 3-am no-

3- phenyl - 1-propanoate (17 ng, _0.09 mvol) to aftford crude protected am ne
1136-1 (42nmg, 0.08 mmol, 100% . 30 J[err]H NVR (CDCl[err]): [err] 7.35

(10H), 5.40-5.20 (2H), 4.20 (1H), 3.65 (1.5H), 3.55 (1.5H), 3.54 (1.5H),

3.25-2.65 (6H). 5-1.30 (9H). WD 96/ 22966 o

PCT/ u596/013%°?‘]’9§a-" B. The protected am ne 1136-1 was trearay Ruo13s
described in Procedure Dto give the TFA-amine salt 1136-2. C. The nethod
described in Exanple 22D was 5 performed utilizing free amne 1136-2 (42
ny, 0.08 mml) (TEA treatment) to afford crude2P136-3 which was used in the
hydrol ysis step without further purification. D. A small aliquot of crude

1136-3 was 10 hydrol ysed as_.desgribed in Exanpl e 1B and ified by HPLC
to afford Bio-1136 ([err]4”n§‘)nﬁz§m%£{ %EHE&?E&§%°EV .PE@#géé Ya%hite .
solid. [err]H NVMR (3QQvelyspisasdiesctibed [in Exagplde LBHanGnpurBfHad (b,
br), 8.37(1H, br), 7: odd?.- 7 Hz), 7.45 (1H, d, J=8.3 Hz), 7.4-7.2

HA.q th alf
9H, , 15 7.00 (14, 5 br), 4.65 WPl 23,5-3 2 (4H, ,
(2. 70 ?)ZH, by . EXA&/P?I%JS%‘I%?%I r‘uég% '8*59 E!‘i‘/clﬁff’%lz”‘% ngﬂﬁ?%ﬁp‘l’ﬁe By
commerci al |l y avai |SabHPLE) ;28ndBOC- aspartic acid a-benzyl ester (500 ny,

1.55 mmol) in DVF (5 pil-1929paqesfgdBzd 240d .93 &8) "Pbos fphrORA HdLAFCC
(343 ny, 1.80 nmol). Af%gg s%#%r.ng for 15 m nutes at room teenperature
t hi onor phol i ne (500 fM§, Y1*5% T‘ésvvas added fol | owed by Hunig's base (0.7
n., 25 92 mmol) and Bﬁ-a-ﬂ&&'@bhon‘ﬂrﬂﬂﬁur@@@ne@&-c_lsdem Scapr8allHe 8),
overnight. The reacl.qq Waf, weyKegl. s G, dindyl, 8929 (uPthy), aF¥ci@n,
(25m) and washigg Wgth 6080 0oy, 7.40-7.10 (9H, m), 7.08-6.72 (6H, m),

6.04 (2H, 8), 5.15 (1H, m), 4.07 (1H, m), 3.38 (2H, m,

3005-2-70 (ZH' m) ’ 2.62 (2H' 8) -

EXAMPLE 34
Synthesis of BIO-1131

:15 a " A. The method of Example 1A was performed
using phenylureaphenyl acetic acid (prepared in Example
' 22C) and isoleucine methyl ester HCl salt (362 mg, 2.0
mmol) (treated with TEA) to afford crude 1131-1 (344
mg, 1.0 mmol, 51%) as a clear thick oil.

20 ’HeMr (CDCl;): & 7.7 (1H), 7.35-6.95 (10H), 6.60 (1H)
4.55 (1H), 3.65 (3H), 3.45 (2H), 1.90 (1H), 1.45-1.20
(3H), 0.85 (5H). - '

"' B. To a solution of crude 1131-1 (344 mg, 0.95
mmol) in methanol (5 mL) was added 2N LiOH (2 mL).

25  After stirring overnight the methanol was removed, H,0

(5mL) added and the pH adjusted to pH=1-2. The agqueous

" layer was extracted with ethyl acetate (5X20 mL) dried
over sodium sulfate and concentrated to give 1131-2
(365mg, 0.95 mmol, 100%) as a tan solid.

30 'H NMR (CDCl;): & 8.70 (2H), 8.30 (1H), 7.60-7.20 (8H),
7.00 (1H), 4.25 {(1H), 3.55 (2H), '1.90 (1H), 1.55 (1H),
1.30 (2H), 0.85 (5H). C -

C. Prepared from 1131-2 (27 mg, 0.07 mmol) and
amine f-3 (11 mg, 0.07 mmol) as described in Example 1A



sat.  bicarbonate (5 nmL) , 5%citric acid (5 nL) and brine (5 nL). The

Or gaR-es—wer-e—separat-ec—er i ed—over—30—sodrumrsutfat e and—concenmtrated to
give ester 1176-1 as a thick orange oil (421 ng, 1.03 mml, 69%. [err]H
NVR (CDCl[err]): [err] 713(5H m, 5.69 (1H, bd J-94Hz) 5.03 (1H,

d, J= [ 4.42 (1H, 3.61 (1H, 3:60-  peMBasRHiRRI66
PCT/ usé%?%% ]gas - 3. 4(() (4Hn)n),.2.9§3 (1HTT)brr) 2. 58P(1H,’9'gfr), 2.35 (4H,

m 1.22 (9H, a) B. Ester 1176-1 (100 ngy, 0.25 mml) was treated as
described in Exanple 1B to afford acid 117/6- 5 2 (76 ng, 0.24 mmol, 96%
as a clear thick oil. [err]H NVR (CDd [er })‘: 6 7.39-7.28 (5H, m,
7.15-6.70 (1H, br), 5. 70 (1H, bs, J= 6. 3Hz) 4.55 (1H, br), 4.40-3.40 (4H,

T Sy i B SO i S M a0
-@3d

1A was perforrre a
EDC, and anine $@}$ -SH@mafFHF!hl'l?@- Rﬂ; a: 95!‘ Dy as a thlck

pal e yellow oils, {Er(iﬂ‘) NMR 4(5CRaCBPpernl) ;, Bess] (IH)71 3.2H2. bo) (2ﬁ) 61 (3H, m

6.0 {0, 5H. br), nS 'ﬁ?l ), 5,77 (05K br) '8 217 (1 m "4 81 (1R
bm, 3.90- 15 394774 "3.39 (3H, % 3.12:3.00 (1H m. 2.85- 2.65
)O

(3H n), 2.68-2.45 (4HDm) Afmél(alémuo 1cvufe 413-3sWasp,  The

Igr ot egt ed z[i)m neh#di&tﬁéaﬁ&dr@es&r&isemmh)mmplé exs eﬁda@udemé&bnﬁloi)(%
roceaur e tO e as a

pal e yel l ow sol oﬂéggﬁf?éf?ig éégyr\l % %'@‘1 rq@ 83&3\/@3 erformed

utilizing free &h9%fPumerdy, HPAS) agd 91981%)( (3a1“19érmeﬁ B#atnent) to

afford crude 1176: ﬁod&fs) wWionik pareubgdHPICId® whitieOlsydi@sst ep wi t hout

(5179 PE AL g AR S 4118 .65 i G2 . 0 00
| 1H, s), 8.50 (1H, d, J= 8.1H,), 7.50 (2H, d, J=
7.8H,), -7.44-7.22 (8H, m), 7.19 (2H, 4,J= 8.4H,), 7.00
(1H, m), 5.27 (1H, m), 4.36 (1H, m), 3.52 (2H, m), 3.00
(2H, bm), 2.71 (2H, 4, J=.7.3 H,), 1.70 (1H, bm), 1.44-
15 1.26 (1H, m), 1.22-1.00 (3H, m), 0.95-0.78 (5H, m).
Bio-1131B: 'H NMR (300MHz, DMSO-d¢): & B.73 (1iH, s),
8.68 (1H, s), 8.60 (1H, 4, J= 8 Hz), 8.15 (1H, d, J= 8
Hz), 7.50 (2H, 4, J= 7.9 Hz), 7.42 (2H, 4, J= 8.4 Hz),
7.37-7.23 (SH, m), 7.20 (2H, &, J= 8.4 Hz), 7.00 (1H,
20 m), 5.35 (1H, m), 4.23 (1H, m), 3.50 (2H, m), 3.05 (2H,
bm), 2.71 (2H, m), 1.72 (11-1, bm), 1.20 (3H, m), 0.72-

0.60 (5H, m).
25 - A. The method described in Example 1A was

performed utilizing commercially available N-BOC-S-
benzyl-cysteine (25 mg, 0.08 mmol) and methyl 3-amino-
3-phenyl-1-propanocate (17 mg, 0.09 mmol) to afford
crude protected amine 1136-1 (42mg, 0.08 mmol, 100%).

30 ‘H NMR (CDCl,;): & 7.35 {10H), 5.40-5.20 {(2H), 4.20
{1H), 3.65 (1.5H), 3.55 (1. SH). 3.54 (1.5H), 3.25-2.65
(6H), 1.45-1.30 (9H).



3.89-3.60 (4H, s), 3.55 (3H, s), 3.43 (2H, br), 3.11- 2.96 (2H m, 2.71
(2H, m, 2.46 (4H m. 30 _ F. Crude 1176-5 was hydrol yzed as
described in Exanple 1B and injection of a small aliquot into the HPLC
afforded Bio-1176 ([err]4ng) m z= 662 (>99% pure by HPLC) as a white solid
[ err] HNVR: ( r]) [err] 8.69. (2H, d, J= 9.8Hz), 8.33 (

Hz), 8.26 (1H O“QE&; 8.0Hz), 7.61 (2H, d, J= 8.0Hz), 7.4 ‘(UﬁFg"ﬁi]"ﬂ

8. 0Hz), WD 96/ 22966

PCT/ US96/ 01349 - 94 - 7.34 (2H, m, 7.21 (2H, d. J= 8.0Herr]), 7.10-6.95
(4H, m, 6.11(2H, s), 5.13(1H, n), 4.68(1H, m 923-71(4H, br), 3.56-3.18
(2H, M, 2.73-2.46 (8H m. 5 ' Synthesis of BIO 1177 A The
procedure described in Exanple ST@ was carried out. using

met hyl propar gyl ani ne in pl ac®-of TRR BRRF¢Fsd Amine &flﬁérél ¥agdereated g 374
ng, 0.99 mml, 66% adeseribetdeihobrocedwre |H td\VigifeDERECTFA)amite sd1¢7. 20
10 (5H), 5. 25 (1H), 3%Q2g2H) 4.45 (1H), 4.15-3.8 (2H), 3.15-2.65 (5H),
2.2-2.15 (1H), 1.30 (9 Crude 1177-1 was treated as described in
Exanple 1B to afford acid 11%7- 2Theduekhod) depcribed dgofxample c2awast | .

R B e el e R P

t f@% 0 C, as
peror e sty ac, N SR e SRt e LA ol
foam J[err]H NWR (Caﬁkﬁéicition[err] 7.70 (1H), 7.35 (3H), 6.65 (2H), 5.80

(1H) 5. 30-5.00 (219, 4.60(1 8L > 70 (5H).
5.30 (1H), 1.45 é%. N 459’ gﬁ?gdl’tot ecig"é 1136 %’07‘7‘% 78 Ny,
0.15 25 mol) wadf r BYEER &Ee ﬁﬁﬁfﬁq?qpﬁﬁc§66W51E)¥Q)Qﬂ¢(ﬂﬁ¥rﬁiﬂdahVne
salt 1177-4. H?LC to afford Bio-1136 (T4 mg Jm/z= 611 {(100% pure by

HPLC) as a white solid. 'H NMR (300MHz, DMSO-d.): &
9.05 (2H, bm), 8.90 (1H, br), 8.37(1H, br), 7.50 (1H,
d, J=7.7 Hz), 7.45 (1H, 4, J= 8.3 Hz), 7.4-7.2 (9H, m),
15 7.00 (1H, m) 5.25 (1H, br), 4. 65 (1H, br), 3.5-3.2 (4H,
m), 2.70 (2H, bm).
EXAMPLE 36
_ Synthesis of BIO-1176 -
A. To a solution of commercially available N-
20 BOC-aspartic acid a-benzyl ester (500 mg, 1.55 mmol) in
DMF (5 mL) was added HOBt (283 mg, 2.10 mmol) followed
by EDC (343 mg, 1.80 mmol). After stirring for 15
minutes at room temperature thiomorpholine (500 mg,
1.54 mmol) was added followed by Hunig's base (0.7 mL,
25 92 mmol) and the reaction mixture stirred at room
temperature overnight. The reaction was worked up by
diluting with ethyl acetate (25mL) and washing with 60%
sat. bicarbonate (5 mL) , 5% citric acid (5 mL) and
brine (5 mL). The organics were separated, dried over
30 sodium sulfate and concentrated to give ester 1176-1 as
a thick orange o0il (421 mg, 1.03 mmol, 69%). !H NMR
(CDCl;): & 7.13 (S5H, m), 5.69 (1H, bd, J= 9.4 Hz) 5.03
(1H, 4, J= 12.6 H’), 4.42 (1H, m), 3.61 (1H, m), 3.60-



E. ‘The nethod described in Exanple 22D was perforned utilizing free am ne

11 f—d—o—afford—3tF7~=5—(52— gy, 008t 779 as a tan solid. [err]JH
NVR 30 (CDCl[err]) [err] 7,5-6.9 (14H), 6.65 (3H), 5.85 (2H) 5.25-5.00
(2H), 4.85 (1H), 4.25-3.70 (2H), 3.60 (3H), 355(2H) 3.30-2.65 (5H), 2.22
(1H). WWZZQ% PCT/ US96/ 01349 - 95 - F. A small| pect/usssineda91177-5 was
hydrol yzed ‘as described in Exanple 1B to afford Bio-1177 ([err]2 ng) mz=
628 (100% pure by HPLC) as a white solid. [err]H NVR (DVvsO-d[err]) [err]
8.64 (2H, bd), 8.27 (2H, bm, 7.55- 5 7. %é (7H, m, 7.11-6.75 (3H, m 6.15
(2H, s), 5.12 (1H, bm, 4.65 (1H, bm, (2H, bm, 3.25 (2H, m, 3:05 :
(2H, br) 2.88 (1H bm, 2 62 (2H, m. Synt hesis of BI O 1214 10 A

The procedure dgsgpl ExzilrggeﬁpA S 93kRi ¢dyOUmPN 3
N- BOC- aspartic g I d E r; z e‘ster % 60 g, X m*f-ll)P urshl%n (48,.
dlrrethylamnelﬂ‘pf"aaé rmrphollneto afford ester 12141(1 43 g,

4.1 mmol, 83% as a thiBk dmmztens‘/som (109 mggero]25 MOX)Clwad err]): [err]

5 , 2.94
| (73a2 S’ i 2"h (§E§‘a£%hi 38! %e'?éﬁ%% i %"’?&é lﬁ%a‘?ﬁé’ﬁé addid }i7el) (124 1y,
0.33 nmol) wis @i $26/98d 9 rRemRal rac"ét"at as( 2 ﬁifalan"é‘ Fid/-C ([err] 50 ng)
20 was added alwl NMR (ODCLly) € V@S7 JBAHO@ENASH] mhder. :psessw e(1@0 psi) for

' orTQeaE.eSCE'z‘iﬁrB’a(s 70 PLEC B 08 Siish o288 (B S0 44 i"“-*eﬁer ‘TH
NVR. (CDQ [err] f4Hg ‘5)83_L %ﬁﬁlﬂym)m) -42480('§H52b£§ » s YB3 (9, 8%-3. 00
(3H, s), 2.93 (3H, s), €. 5%Hellmetod bf3Rxafple S)A was Peaxforimedd of Exanpl e
1A was perf QpMedgiih gt Hh 72 (32( 88, 8. 18- dlo1T™P ' n Ik, 2 HoBG, [err]-3 (17
BEDC, and amine $-3 to afford 1176-3 (36 mg, 0.07 mmol,
70%) as a thick pale yellow oil. 'H NMR (CDCl,): &
7.71 (1H, br), 6.61 (3H, m) 6.00 (0.5H, br), 5.90 (1H,
s), 5.77 (0.5H, br), 5.21 (1H, m), 4.51 (1H, bm), 3.90-
15 3.40 (4H, m), 3.29 (3H, s), 3.12-3.00 (1H, m), 2.85-
2,65 (3H, m), 2.63-2.45 (4H, m), 1.43 (4.5H, 8), 1.43
{(4.5H, 8).
D. The protected amine 1176-3 (36 mg, 0.07
mmol) was treated as described in Procedure D to give
20 TFA-amine salt 1176-4 (51 mg, 0.07 wmmol, 100%) as a
pale yellow solid.
-E. The method described in Example 22D was
performed utilizing free amine 1176-4 {42 mg, 0.08
mmol) {(after TEA treatment) to afford crude 1176-5
25 which was used in the hydrolysis step without further
purification. 'H NMR (CDCl;): & 7.95-6.9 (13H, m),
6.61 (3H, 8), 5.85 (2H, 8) 5.23 (1H, m), 4.88 (1H, m),
3.89-3.60 (4H, B8), 3.55 (3H, 8), 3.43 (2H, br), 3.11-
2.96 (2H, m), 2.71 (2H, m), 2.46 (4H, m).
30 : F. Crude 1176-5 was hydrolyzed as described in
Example 1B and injection of a small aliquot into the
HPLC afforded Bio-1176 (“4mg) m/z= 662 (>99% pure by
HPLC) as a white solid. 'Hmm: (DMSO-d,) & 8.69 (2H, 4,
J= 9.8Hz), B8.33 (1H, 4, J= 8.0 Hz), 8.26 (1H, 4, J=
35 8.0H2), 7.61 (2H, d, J= 8.0Hz), 7.43 (2H, d, J= 8.0Hz),



ng, 0.80 nmmol) to afford protected am ne 1214-3 (55 ng, 0.10 mmol, 100% as
a white foam [err]H NWR (CDC[err]) {err] 30—z 77 (1H, bd), 6.71 (3H,
m, 6.11 (1H bd), 5.91 (2H, s) 5.25 (1H, n), 4.51 (1H br), 3.60 (3H s),
3.12 (1H, m, 2.94 (3H s), 2.90 (3H, s), 2.88-2.68 (2H, m, 2.48 (1H m,
1.43 (9H, s). 96/ 22966 _
PCT/ US96/ 013096866 "1 “The protected amine 1214-3 (55 ny, CCFPSHERYY vas
treated as described in Procedure Dto afford TFA-am ne salt 1214-4. E. The
met hod described in Exanple 22D was 5 perforned utilizing free am ne
1214-4 to afford 1214-5 (31ng, 0.05mol, 50%—-a®4 a tan solid. [err]H NWR
(CDCl[err]): [err] 7.45-6.90 (13H m, 6.61 (3H, m, 5.85 (2H, s), 5.24

1H, , 4.82 (1H, 5 . 24, ,.3.08-2.94 (1H, .92
EBH, rsT; 2. 84 EBH, rsT; 62'*'16” 2. Gi(gé!”('n;; 'gl.zl%-‘{*l’g 7 - 1|5( 5A9§m?ﬂi: .
portion of 1214-5 was!lh.ycﬁfdﬂy@éﬂ ® ,d6s3Bi(bBd mh, BxAPIIH,1 M), 03370 ¢aH,

BIO- 1214 ([err]2 nmy) py= HE-ELAQ% @Y I fy, by, 48 S yte solid. 15
Synt hesis of BIO 1215 A)Z To a sol ut(l on o?l am?jg‘?flsz (a%('\g?{epar ed in

Exanple 38A) (671 ng, 1.9 mmol) in dry tetrahydrofuran (5 nm). cooled to O
[err]C was added 1 N BH err]/THF 'sol uti on (ghrabsd¥le 8 rrrml) dr opwi se.
After stirring thes20 reactlon mxtu% enperature the

reacti on was quenched with &89 é é ncentrated to dryness.
Met hanol (5 mL) was added an eHTPR? i SRRC ?S’%&ngxaw le\2€) vas | B
formed. Drying under @meﬂaMMﬁhgrmﬂlﬂPmam&m@GZSnnglaaé ofl. 7

mml, 90% as a thic% %’"ﬁé' to &fféi&*%e(%w f{lﬁz& fgflo ;’85
]34 -20

5H, 5.48 (1H, b
(Am neM1215 1 ((124 Ny, Shifd goam: A ted) tcncm

10 (SH), 5.25 (1H), 5.10 (4H), 4.45 (1H), 4.15-3.8 (2H).
3.15-2.65 (5H), 2.2-2.15 (1H), 1.30 (SH).

B. Crude 1177-1 was treated as described in
Example 1B to afford acid 1177-2 (76 mg, 0.26 mmol,
96%) as a clear oil. 'H NMR (CDCl;): & 5.35(1H),

-~ 15 4. 55(1H), 4.35-3.8(2H), 3.30-2. 65(5H). 2.4-2.25(1H),
1.45(SH).

C. The method of Example 1A was performed
using acid 1177-2 (76 mg, 0.26 mmol), in DMF, HOBT,
EDC, and amine B-3 to afford crude 1177-3 (78 mg, 0.15

20 mmol) as a white foam. ’HNMR (CDCl,): & 7.70 (1H),
7.35 (3H), 6.65 (2H), 5.80 (1H) 5.30-5.00 (2H),
4.60(1H), 4.45-3.80 (2H), 3.60 (3H), 3.30-2.70 (SH),
2.30 (1H), 1.45 (4.5H), 1.40 (4.5H).

D.: The protected amine '1177-3 (78 mg, 0.15

25 mmol) was treated as described in Procedure D to afford
TFA-amine salt 1177-4.

E. The method described in Example 22D was
performed utilizing free amine 1177-4 to afford 1177-5

- (52 mg, 0.08 mmol, 77%) as a tan solid. ’H NMR:

30 {(CDCl,) & 7.5-6. 9 (14K), 6.65 (3H), 5.85 (2H) 5.25-5.00
(2H), 4.85 (1H), 4.25-3.70 (2H), 3.60 (3H), 3.55 (2H},
3.30-2.65 (5H), 2.22 {1H).




subj ected to catal ytic hydrogenation using 30 nethanol/ethyl acetate/acetic

aci ¢—as—sotvent—and—10%Pd/C( [ erTISO™TO)- AT ter. 2 1 the reaction m xture
was filtered and concentrated to give acid 1215-2:(90 ng, 0.33 mml, 97%
as a thick colorless oil. WD 96/ 22966 '

PCT/ USO6/pid dek2966 O7 - [err]H NVMR (CDCl [err]) [err] 5.91 PCHUSHDIM. 3. 95
(1H, br), 3.54 (1H, bm, 2.71-2.42 (8H, m, 2.15 (2H, br), 1.33 (9H, s) .
C. The nethod of Exanple 1A was perforned using acid 1215-2 (55 ng, 0.12
mol ) and the amine [err]-3 5 (22 ng, 0._1@Qgmol) to afford protected am ne
1215-3 (44 ng, 0.09 mmol, 90% as a white oam [err]H NVMR(CDCl [err])
[err] 6.75 (3H, m), 6.51 (1H bd), 5.91 (2H, s), 5.30 (1H, rr) 4 37- 4 12

(2H m, 3. 61 (3H a), ZFQOREﬁaiﬁfbofﬁmn?@ﬂ.a?QOs(ﬁQHh G@3H s).

;2 descri bed [ n E;oce %rggcl%g rﬁ%&’ é?%ggggf’? gglmg I':“WB’ zﬁg ﬁgd

descri bed i n ExagBe (ZQB*V\HBrﬁeIPYdFm @ |§ whigef pebidri ne 1215 4 to
afford 1215-5 15 3MRD, mgtﬁ |5 §064 eam,apd)i,te,. 59! (Su %
29 (1H,

CDd 4 90 3 1 2H
E’r), 4[ grlr]()lH[ %2{17 53 ¥ ?3#’" 17?%31%3 (%473]%( "‘5‘26%52?’7"8' é’ 5rr)512 Z&H 1.95
(10H, M. F. A shall PebS5i &)lﬁofbnl)zml Qﬁlvdgﬂhybmblry&ezs a@ZI'BO mlesariobed in

Exanpl e 1B to affiesgd B9 3288 (1) md ,"2. 62 22H79R) (100% pure by HPLC) as a
- white solid. Synthesis of BIO 1227 A  The net hod as described in Exanpl e

- 1B was 25 perforned using comrercially avail abI e BOC-S-nethyl - cysteine (28
- ng, 0.12 mmol) and amine [err]- 3(21 . g0l ) to afford protected
- amine 1227-1 (32 ng, 0.07 nmol, c [err] H NWVR

% (Chaferr]) E%rr] _7 38 A;}iTﬁgbprocé%%rg ngérELeéoin Example 36A was
carried ocut on the N-BOC-aspartic acid a-benzyl ester
(1.60 g, 4.9 mmol) using dimethylamine in place of
thiomorpholine to afford ester 1214-1 (1.43 g, 4.1
mmol, 83%) as a thick colorless oil.

15 'H NMR (CDC1l,): & 7.32 (5H, m), 5.85 (1H, br), 5.15
(2H, m) 4.55 (1H, br), 3.12 (1H, m), 2.94 (3H, s), 2.88
(3H, 8), 2.73 (1H, m), 1.40 (9H, 8).

B. Ester 1214-1 (124 mg, 0.33 mmol) was
dissolved in ethyl acetate (2 mL) and 10% Pd/C (~50 mg)

20 was added and the mixture was hydrogenated under '
pressure (40 psi) for 2h. The reaction was filtered

.through Celite® and concentrated to afford acid 1214-2
(95 mg, 0.33 mmol, 100%), as a colorless oil. ’H NMR:
(CDCl,) & 5.81 (1H, bm), 4.48 (1H, bs), 3.15 (1H, m),

25 3.00 (3H, s8), 2.93 (3H, s), 2.59 (1H, m), 1.39 (SH, s).

C. The method of Example 1A was performed

using acid 1214-2 (28 mg, 0.10 mmol) and amine f-3 (17
mg, 0.80 wmol) to afford protected amine 1214-3 (55 mg,
0.10 mmol, 100%) as a white foam. ’H NMR: (cDCl,) &

30 7.77 (1K, bd), 6.71 (3H, m}, 6.11 (1H, bd), S.91 (2H,
s8) 5.25 (1H, m), 4.51 (1H, br), 3.60 (3H, s), 3.12 (1H,
m), 2.94 (3H, s), 2.90 (3H, s8), 2.88-2.68 (2H, m), 2.48
(1H, m), 1.43 (9H, s).




30 5.90 (2H, s), 5.40 (1H, bd), 5.37 (1H, m, 4.20 (1H, m, 3.59 (3H, s),
2:95-2.68 (4H, m, 2.10 (3H, s).—1.43 (9H, s)_ - WD 96/ 22966 _

PCT/ US96/ 01349 - 98 - B. The protected am ne 1227-1 (32 ng, 0.07 mmvl) was’
treated as descri bed in Procedure D to afford TFA-am ne salt 1227-2. C. The -

met hod desc Exanpl e 22D was 5 perforned utilizing f 1227-2
and the 2- Wenyl ur eaphenyl acetic acid (28 ng. 0.10 n#rﬁ’y%p%?ford
crude ester 1227-3 (29 ny, 0.047 mol, 67% as a Ilght tan solid. [err]H
NVR (CDClerr][err]) [err] 7.62 (_1H, bd), 7.4-6.9 (12H, m, 6.80 (3H, m
5.90 (2H, s) 5.15 (1H, 10 n), 4.45 (1H, m=~ %663-3.45 (5H, nm), 3.15-2.61
(4H m, 2.21 (3H s), 2.10 (3H s). D. A small aliquot of crude ester
1227-3 was hydrol yzed as described in Exar‘rBIe 1B to afford Bl O 1227
([err]4 ng) mz= 593 (>9%% p BFoRPEEFdRmingnl 31435 (5§omed. 0-L8rr | H
NVR (DVBO-d[err]): micl) wegs Greated ap deSchibédHn drobedhrHd) toSadiordH,
d, J= 8.3Hz), 7.97 'f'ﬁ#anﬁ)ne Ea&@ bhlg.gd, J= 8 Hz), 7.44 (2H d, J= 8.3Hz) ,

7.23 (4H, n), 6.99 (2H, m, 6. 03, (2H, 1H, 4. 54
(1H, |(v) 3r7)39 (2H, Er) 2. 8P~2 e(ﬂ'ﬁthg}’ deagri ’éﬁ# izg)%‘)ampieo 2?3\'2)53)
Synt hesi s- of Bl Ipertformeth ukiddzingofireé admaq)rmsbm tooafPopdetiole-£°
(272mg, 0.67 mol) mmg*[ Y.o5nb| " bok? 2814 vlp aderl T iy () )

slowy and the m xt S stirred roomter‘rPeraturef
sol vents were renp &i-7Q éﬂragvl“‘) Thi &~ &} | (3Hys Wi-s SoBGed2Hn 8), 5.24
CHerr]d[err] (2. Sfﬁll-;. mTo #Whieg {oHutmbn 3esS atiind &, [ oLalN(RR, pd 9 and

t hen succi ni ni dyl 23%_@0|9I4HQ§_QI’ bawl hcg?ct;ﬁ{(go gioé3g GQgWD#) The
m xture was st|d{6 (}agt %%m S:rrper ure wor kup
(5%citric aci 5¢ ( (1H,
F. A small portlon of 1214-5 was hydrolyzed as
described in Example 1B to afford BIO-1214 (~2 mg) m/z=
604 (100% purity by HPLC) as a white solid.

. 15 ) Synthesig of BIO-1215
A. To a solution of amide 1214-1 (prepared in
Example 38A) (671 mg, 1.9 mmol) in dry tetrahydrofuran
(5 mL) cooled to 0 °C was added 1 N BH,/THF solution
(4.1 mL, 3.8 mmol) dropwise. Aft:er stirring the
20 reaction mixture for 2 h at room temperature the
reaction was quenched with methanol (2 mL) and
concentrated to dryness. Methanol (5 mL) was added and
removed thfee times to remove all (MeO) ,B formed.
Drying under high vacuum afforded amine 1215-1 (623 mg,
25 1.7 mmol, 90%) as a thick colorless oil. 'H NMR (CDC1,)
5 7.38 (5H, M), 5.48 (1H, bm), 2.65-2.35 (8H, m), 1.95
(2H, m), 1.42 (SH, s). = - |
B. Amine 1215-1 (124 mg, 0.34 mmol) was
subjected to catalytic hydrogenation using
30 methanol/ethyl acetate/acetic acid as solvent and 10%
-Pd/C ("50 mg). After 2 h the reaction mixture was
filtered and concentrated to give acid 1215-2 (90 mg,
0.33 mmol, 97%) as a thick colorless oil.



:NaHCJ err] and sat. NaCl) to afford ester 1149-1 (200ny, 76% as a white
soli-d WO-06/22066—— - —PCTUS961 01349
-99- B. Acid 1149-1 (200rrg 0 43mol ) vvas di ssol yved in methanol (1.5 nl)

and to the solution was addéd1M aqueous’ LiOH (0.%'m ). The nixture was :
stlrred tenperature for 3 h and neutralized w tlpCPidsssmiddel c acid 5
to pH 3 an was extracted with Ht OAc (3 x 5n). The conbined extracts were
dried (Na[err]SO err]) and concentrated to afford 155 ng (82.5% crude

1149. A small anount-of the crude product 7(30 ng) was purified by HPLC to
give BIO 1149, and the diastereoners were eparated 10 HPLC. Room -
tenperature; A 36 mn; B:38 mn. FAB-M5S = 434. [err]H NVR (CDCI[err]

300MHz, 8. % 0%7998 4 0-
some, ppn)30 . ggfn?k t 1:3 % 9 éiiéﬂ 373%3?(136 %5” 3*%?1?1&
2.92-2.74 (m 2i9m -1239 6i?m(°§H)m’v152 3P 9@ §%)¢nt-39) esis of

BIO 1152 A. To a sol ut|¢m ofrhehneph@dilm miauﬁleceﬁuwas%tﬁ&tm 0.1 mmol)

CH d t b. hl d
(a0l g ﬁn%{‘j“(’%d ) fzsgff 1@&;'3 A% pitol} e b e €57 OO0
t enper at ure f3 or{22 Mg, ?héouma WM@&S@#‘“’-‘B%BHW% (édl d and
sat. NaCl) affonggd olb@Znﬂoﬂ.S?soﬁ) a®% winite \Boame st INMR(dDEILg)] H a\NVR: '

CDCl 300 9 5.27
(1H), £1e&r35]4 44 ?eﬂ'l B, z‘é ’} ﬁn% %56? Qﬁ( ]{03206 ‘fp (m
(s, 9H), 0.99- 0"94 633"9#&128(2355‘?& 2- §Hwa§ d|§s V2cP5 nl2 m):

CHerr]C[err] (25%5-2.poantoffAnY2.D.4d )(smM)dsdtirred at roomtenperature 30

pio'a'e 5 o il FESHASA A 3 %%@Pﬂﬁsﬁ) g e
1H), 7.34 -7.18"mpl) was treated as escril ed 1n rocedur to afford
TFA-amine salt 1215-4.
E. The method described in Example 22D was
performed utilizing free amine 1215-4 to afford 1215-5
15 (38 mg, 0.06 mmol, 70%) as a white solid.
H NMR (CDCLl,) & 7.41-6.90 (13H, M), 6.71 (3H, m), 5.91
(2H, 8), 5.29 (1H, m), 4.21 (1H, m), 3.61 (3H, s8), 3.45
(2H, m), 2.%0-2.70 (2H, m), 2.40-1.95 (10H, m).
F. A small portion of 1214-5 was hydrolyzed as
20 described in Example 1B to afford BIO-1215 ("3 mg) m/z=
590 {(100% pure by HPLC) as a white solid.

- - EXAMPLE 40
_ Synthesia of BIQ-1227
_ . A. The method as described in Example 1B was
25 performed using commercially available BOC-S-methyl-
cysteine (28 mg, 0.12 mmol) and amine B-3 (21 mg, 0.10
mmol) to afford protected. amine 1227-1 (32 mg, 0.07
mmol, 70%) as a white foam.
‘H NMR (CDCl;) & 7.38 (1H, bd), 6.81-6.67 (3H, m),
30 5.90 (2H, 8), 5.40 (1H, bd), 5.37 {(1H, m), 4.20 (1H,
~ m), 3.59 (3H, s), 2.95-2.68 (4H, m), 2.10 (3H, s), 1.43
(SH, s)..



5H), 5.44-5.32 (m 1H), 4.78-4.69 (m 1H), 3.21-3.14 WD 96/ 22966

PCT/ US96/ 01349 - 100 - (m 2H).,_2.98-2.77 (dd,_2H), 1.59-1.38 (m 3H), 0.96
(s, 9H), 0.84 (d, 3H), 0.73 (d, 3H. 5 A. To a solution of am ne
[err]-6 (2.2g, 8.76 mmol) in CHerr]CJ[err] (25 m) was added

N- BOC- et hi onj,pe, ci.nimdyl ester (2.77g, 8.0 mmol) and Et3 . )
and the mxtuﬁﬁg&&ti rred at roomtenperature for 1.5 h. Tﬁ%‘wgﬁg was
washed with 5%citric acid (2 x 10 10ml), 5% NaHCO err] (2 x 10m ) and
sat. NaCl (15m ), dried (Na2SO4) and concentrated to give 1089-1 (3.2 g,
83% as a white solid. [err]HNVR (CDC[err] - 8900&8Hz, ppm 7.27 (d, 2H),
6.81 (d, 2H), 5.31-5.20 (m 2H), 4.38-4.28 (m 1H), 3.72 (s, 3H), 2.82-2.64
(m 2H), 2.12 (s, 3H), 15 1.44 (s, 9H), 1.30 (s, . B. To a solution of
1089-1 (3.2 g, 6.64 nmol) in Bt OFhe BFoh %%am&aeg?tazmmz MGAD .07
solution (40 nl) and winel)ri wasrtrestedtds dadcatibedoint PAPCEdRirE D tQ) af£sSka
The reaction m xture af@g_ml’gﬁem 1224420 (60 20 ml) -and the aqueous -

| ayer was collected. It was neutralized with solid NaHCOJ err] to pH 8 and
was extracted with Et OAc (2 45 THe '“Hg’édcéﬁﬂFﬁébeﬂrb'a 22Ds waer e

washed with sat. Na&C péf2formeéd ubtileickimgnifree] Gnineri22zd Hanaget pated to

afford 1089-2 (1.7 g, g& ] e o 300M_|Zt
ppm) 7.98 (d, 1H), 7.1 zid We:?s&ﬂgl;é Egll‘\%@’ % é’r% ©

5.32-5.18 (m 1H), 3.3%E 27¢ (3R)mg o G047 gmolm szm) ag &3

(t, 2H, 218206(n1:|.glﬂ) ta?h(]sbl(iﬁ SFHNMRBMIM-& 'ls'hl((:m Y 30
C. The nethod of Exappq rf @r ged 4

to afford 1089-3 {6 ﬂe 81 3’ asﬁg s GE (gﬁhls ma’terl g Esia ?:h the
next step without*?ur®hert oo on3 €3-3.45 (5H. m), 3.15-2.61 (4H, m),

2.21 (3H s), 2.10 (3H, a3).
D. A small aliquot of crude ester 1227-3 was
- hydrolyzed as described in Example 1B to afford BIO-
1227 ("4 mg) m/z2= 593 (>99% pure by HPLC) as a white
15 solid.  ''H NMR (DMSO-d¢): & 9.01 (1H, s), 8.67 (1H, d,
J= 7.9Hz), 8.31 (1H, 4, J= B8.3Hz), 7.97 (1H, s), 7.90
(1, 4, J= 8 H2), 7.44 (2H,d, J= 8.3Hz) ; 7.23 (4H, m),
6.99 (2H, m), 6.85 (2H, m), 6. 03:(2H, s), 5.16 (1H, m),
4.54 (1H, M), 3.39 (2H, m), 2.81-2. 58 (4H, m) 2.30 (3H,
20 s8), 2.05 (3H, s).

EXAMPLE 41

A. To a solution of the product from Procedure
C (272mg, 0.67 mmol) in CH,Cl, (2.5ml) was added TFA

25 (2.5ml) slowly and the mixture was stirred at room
temperature for 1 h. The solvents were removed to give
an oil. This oil was dissolved in CH,Cl, (2.5ml). To
this solution was added Et,N to pH 9 and then
succinimidyl 2-quinolinecarboxylic acid (170mg,

30 0.63mmol). The mixture was stirred at room temperature
for 1 h followed by usual workup (5% citric acid, 5%
NaHCO; and sat. NaCl) to afford ester 1149-1 (200mg,
76%) as a white solid.
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[ er rH—R—BMBO-d[ err |5 A —2t), 8.41 ; 8"

(d, 1H 7.44 (d, 2H), 7.31(: di 2H) 7.56 (t, 2H)y;:7.13 (t,  2H), 6.91 (t,
1H), 6.79 (d, 2H), 5.10- 5.01 (m 1H), 4.36 -4.33 (m 1H), 3.68 (s, 3H),
3.29 5 (Wwooghhees2  61-2.58 (m 2H), 1.89 (s, 3H), 1.26 (spcibiesmide
Conpound 1089-3 ( 2.3 g, 3.63mol) was dissolved in 4N HC -di oxane (8m)
and the solution was stirred at roomtenperature for 16 h. After the

di oxane was renoved, ether (15 m) was addeg1 and 10 m xture was stirred
for 10 mn. The precipitate was coll ected %d was recrystalllzed from

nmet hanol to give pure BIO 1089 as a pale brown solid. FAB-M5s = 579. [err]H

NMR (DMVBO-d[err], 300'\/"'2 pméicﬁ 1716;9(-(1 (%meg? 524§ﬂno v&. ﬁ:@inm
S

7.46 (d, 2H), 7.36 (t 35 (d,
2H) , z(s 22- El)zo (mm(l‘ll'oa hanok ﬁls%"ﬁ afﬁ)“s%& %%1“%455“ ) (
3.20 (m 2H), 2.78q@ed8s(LiORH)Q.2 183 .(t TheHhixCuds was stidrred 8 £o8@ (m

2H). 20 B w‘h di
Plr_?)cedur e C was tﬂ%emtﬁ@éﬁ% zlegtgr ?%éggﬁlg%d%ﬁ %‘},g@‘ié%b? folrg
t

1090-1 (38 g, 58459 BE 3 & Sxtra tFQrPfFP ppm
7.08 (m 1H), 6. 82otbinddextirabtes wedre( dried (R4)S0,5. ma Fncﬁ'ﬁ':e{m:;ral:

4.98-4.93 1 1. 27 2 23 3
T aa (s, oh, 1 %?@g@ w5l (8. gk Egiaa iy, gss%ﬂl?d sbolgslgr 10,
ng, 0.77 mol) wak 3’é’§cm|38e59 n"?‘?o%‘é‘&l’cfr’é 6‘%‘&@3@“‘1090 2
as an oil. This BDOpD149, wasl thed diastexeoners wetd) @meparateder

f t N 00 a = ,
646,01 (m “ary kCy TRodt SeneRparurgd B0 3‘% P '"158(?] T, A%

2. 88-2.62( m 2H) F2R- %-1‘&5’6‘(m’*f : ol@Ny 8309 z-sH)P"" 8.
1H), 8.30-7.98 {m, 3H), 7.82-7.64 {m, 2B), 7.60-7.51

(m’ m) ’ 7-30-7009 ‘m, SH)' 5.46-5.38 (m’ IH) ’ 4086-
4.72 ‘m’ 1H) F 2092-2.74 (m' 2H) ? 1088'1-61 (m' 3H) ’
15 0.96-0.83 (m, 6H).

Synthesia of BIO-1152

A. To a solution of the product of Procedure
D2 (33 mg, 0.1 mmol) in CH,Cl, (0.5 ml) was added 2,2-
20 dimethylbutyric acid chloride (14 mg, 0.1 mmol) and Et,N
(50 pl). The mixture was stirred at room temperature
for 16 h. The usual workup (5% NaHCO;, 5% citric acid
and sat. NaCl') afforded 1152-2 {37 mg, 76%) as a white
solid 'H NMR: (CDCl;, 300MHz, ppw) 7.32-7.19 (m,SH),
25 6.08 (s, 1H), 5.36-5.27 (m, 1H), 4.53-4.44 (m, 1H),
2.86-2.61 (m, 2H), 2.05 (s, 2H), 1.26 (s, 9H), 1.01 (s,
9H), 0.99-0.84 (s. 9H) .
B. Ester 1152-2 was dissolved in CHZCIZ (2.5
ml) and TFA (2.5 ml) and stirred at room temperature
30 for 3 h to afford an oil. The purification of the oil
by HPLC to give a pure on 1152 'H NMR: (CDC1,,
3oomnz, ppm) 8.29 {d, 1H), 7.44 (4, 1H), 7.34 -7.18 (m,
SH), 5.44-5.32 (m, 1H), 4.78-4. 69 (m, 1H).__3_21 -3.14
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C. The nethod of Exanple 22D was- perforned-using am ne 1090-2 to .afford.
crude 1090 (27 ng, 59%. The purification of crude product by HPLC gave
pure BIO 1090 as a white solid. FAB-M5 = 603. 5

EXAMPLE 45 WBW of BIO- 1194 A. To a well-stirred cold solution of

nmet hyl p-am nophenyl acetate (9.8 g, 59.4 mmol) in O%[err]CI[Qf‘]WM)
and Et[err]N (25 m, 18 g, 178.2 mmol) was added COCl[err] 10 (96 m of
1.9M solution in toI uene) through an additional funnel for 1 h. The
reaction mxture was stirred at O[err]C for-ab@ her 1 h. The reaction

m xture was concentrated and ether: pet ether (3:1) (125m ) was added. The

solid was filtered 6}% %Hi é é&g% vvaqs 5 collected. Renoval of the

sol vents gave crude ‘119 a q‘éuﬁi‘r } . TReSB0Li B8 cémi 3H)f rasde
product by distillat(Ben9H1180180d0BY) gowa3pude 3aP4-1 (8.5 g, 75% as a
colorless |iquid. [err]H NVR. (CDCl[err], 300MHz, ppm .7.20 (d, J 8.4

Hz), 7.02 20 (d, J 8.4 Hz), 3.69 (s, 3H) 348(5 2H) . B. Toasolution

of 1194-1 (5.73 g, 30 O mol) in CI—I[err]WM) vias added
2-ani nopyridine (2.82 g, 30 mmol) i nSymthesios of TRFONIBEYre was stirred at

room tenperaturesfor 0.5 h ghe r The: 2 esultln
m xturena/as di | u?edm*\%)%ﬁ el% g&ogg%ogh 168 og %%I té;es #9ad -7 5?”‘3(1
Filtration of the so ggR/ ""’g ygs;:,ggdegg%a%t@emdmml ' d.
[765,;] FdNNZRFD(Cg)GOEe:;gc;ﬁ)am quplr) (28728, (8,0 Zhol)7 bt Et
2H). C. Conpound ]11953& %Gﬁt%% ¥ E&r%lf&,aé%ﬁ%s&e\’&&rﬁ tﬁaﬁol (20
1) and to this wastitidd THSIGHEERS MRS “ARRedi Wil Shued tirdat adidn(2 x a
clear sol ution Was ¥Miled 58nHalED,; s(2 rx abdml) EAATSAEIDREEE U{5ml), dried
(Na,S0,) - and concentrated to give 1089-1 (3.2 g, 83%) as
a white solid. ’H NMR: (CDCl,, 300MHz, ppm) 7.27 (d,
2H), 6.81 (d, 2H), 5.31-5.20 (m, 2H), 4.38-4.28 (m,
1H), 3.72 (s, 3H), 2.82-2.64 (m, 2H), 2.12 (s, 3H),
15 1.44 (s, SH), 1.30 (s, 9H).
B. To a solution of 1089-1 (3.2 g, 6.64 mmol)
in EtOARc (15 ml) was added a 1M HCl-EtOAc solution (40
ml) and the mixture was stirred at room temperature for
.4 .5h. The reaction mixture was quenched with H,0 (60
20 ml) and t:he aqueous layer was collected It was
' neutrallzed with solld NaHCO; to pH 8 and was extracted
with EtOAc (2 x 45 ‘ml). The combined organlc extracts
were washed with sat. NaCl (20 ml), dried (nkhso.) and
concentrated to afford 1089-2 (1.7 g, 67%) as an oil.
25 'H NMR: (CDCl,, 300MHz, ppm) 7. 98 (d, 1H), 7.19 (d, 2H,
J = 8.3 Hz), 6.81 (d, 2H, J-83Hz), 532518 (m,
1H), 3.74 (s, 3H), 3.48-3.44 (m, 1H), 2.82-2.62 {m,
2H), 2.53 (t, 2H), 2.18-2.06 (m, 1H)}, 2.04 (s, 3H),
1.8-1.66 (1H), 1.31 (s, 9H).
30 C. The method of Example 22D was performed
using 1089-2 (1.7 g, 4.45 mmol) to afford 1089- 3 (2.3
g, 81.6%) as a solid. This mat:erial was used in the
next step without further purification.



WO 96/ 22966 PCT/ US96/ 01349 - 103 -

for—Lé—h—FeFFewed—by—a—eafefuJ—ﬁﬁem-rzarrmrrh—rN'Hu TO pH 7 then
with acetic acid to pH-3. Thé%¥white solid thus formad was filtered and
washed with nmethanol (15 m) ‘and ether (2 x 30m ) to give 1194-3 (4.7 g, 5
87°/c) aswg, .powder. [err]H NMR (DVBO-D{err], 300MHpCcTMBSY0140. 62 (br,
r, a, 1H, 8.39 (d, 1H, 7.82 (t, 1H), 7.63-7.55 (m 1H),
7 33 7 27 (d, 2H) 7.14- 7.08 (m 1H) 3.62 (s, 3H). D. Standard Procedure
C was followed to 10 -prepare 1194-4 by_ ling amne [err]-6 (2.65 g,
10.56 Mol ) with BocLeuOSu (3.28 g, 10 mwjﬁ) in CHerr]CJ[err] (25m) and
Et[err]N (5 drops) then foIIovved by deprotection (TFA/CH err]OJerr]) to

?ggf 11i94 gog Wf; 18 3 3:-?95 311534-(& ,Beny , [8r41 HAWR

err

4.12-4.01 (m 1F1}* 138 Z‘i 2"2%‘ 9 Hl)’_q‘l 622 ’21071%4)“"1 38

(s, 9H), 1.26 (QI-I)QHY,.IB 85, OZBD. 61;916!-()1'-, 11194 §.79efd] RENRS.A0BC [err],

300M+z, ppm 7. %Oo%d’(mz"'in;f 45804 (35 (%H) 1K}, 43 58279.(@11)1"') 2o 21-4.06
1 3.71 2.76 1 6 32

gLnD E) The Sr’refﬁodz r E2afbr 2 i%(wflxs %l / &w@g & nﬁég]m’é@ﬁg‘}?' %E*} -36 ém

5.0 mol ) and amine 119B-4 Campsund ff0@et3c r(u@e3BFO 1 163mnicsl )1 was 78% as a

white solid. Th QHBQVQ&0§HO§N( Jdﬂbﬁﬁﬂé ﬁg%lYaﬁnébEﬁﬁrﬁﬁhdﬁﬁon was

crystallization from nethan %er r%%t 300%
8.03-7.97(m 2HPtirrsg g raey t at‘dm’g % 1 , 27 (d,
2H), 5.24 (m 1|d)xpxén89wa80renb\&“ﬂ.( retheh) (18. 8l) (was 3added at@l (s, 2H)
2. 69-2. 66 ( @“ﬁé 2%uds 3st {FtedHor Q03Gi. 75ThE pAddipit Was6
Synt hesi s o
collected and was recrystallized from methanol to give
pure BIO-1089 as a pale brown solid. FAB-MS = 5783.
H NMR: (DMSO-&°, 300MHz, ppm) 8.76 (d, 2H), 8.52 (4,
1H), 7.54 (d, 2H), 7.46 (d, 2H), 7.36 {t, 1H), 7.34-
15 7.26 (m, 4H), 7.04 (t, 1H), 6.95 (d, 2H), 5.22-5.20 (m,
1H), 4.46-4.35 (m, 1H), 3.81 (s, 3H), 3.50, (s, 2H),
3.20 (m, 2H), 2.79-2.73 (m, 2H), 2.35 (t, 2H), 2.03 (s,

35}, 1.87-1.80 (m, 2H).

: - EXAMPLE 44
20 Synthegis of BIO-1090
A. The method described in Procedure C was
followed using amine B- 10 (28 mg, 1.0 mmol). to afford
1090-1 (38 mg, 84%) as a white solid. ‘H NMR: (CDCl,,
300MHz, ppm) 7.08 (m, 1H), 6.82 (s, 1H), 6.74-6.70 (m,
25 2H), 5.24-5.15 (m, 1H), 4.98-4.93 (m, 1H), 4.16-4.13
(m, 4H), 2.74-2.53 (m, 2H), 1.62-1.42 (m, 3H), 1.44 (s,
9H), 1.40 (s, 9H), 0.89 (m, 6H). -
B. The white solid of 1090-1 (38 mg, 0.77
mmol) was treated as described in Procedure D1 to give
30 1090-2 as an oil. This compound was used in next step
without further purification. 'H NMR: (CDCl;, 300MHz,
ppm) 7.24-7.15 (m, 2H), 6.84-6.61 (m, 3H), 5.81-5.78
{m, 1H), 4.23 (s, 4H), 4.19-4.08 (m, 1H), 2.88-2.62( m,
2H), 1.70-1.46 (m, 3H), 0.90-0.81 (m, 6H).
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104 - A The nethod described_in Fxanpl e 45A.was—foll owed using t-butyl

p- am nophenyl acetate to give 1180-1 in 94%yvyield. FAB-M5=234. [err]H NMR
(cbcferr], 300 WHZ, ppm) 7.18 (d, 2H, J = 8.2 Hz), 6.98 (d, 2H, 8 2 5

Hz), 349( 45 (s, 9H). B. To a solution of isocy

(233 ng, 1. ﬂﬁgk?“%n CHerr]CJ[err] (5 mM) was added 2-am not hiazole (100
ng, 1.0 mmol) and the m xture was. heated until a clear solution was forned
and was stirred at room 10 tenperature for 1 h. Renoval of the solvents
gave 1180-2 (335 ng) as a brown-yell ow sol id.10%his solid was dissolved in .
CHerr]CJ[err] (2.5 M), 'and to this was added TFA (2.5 m). The m xture
was stirred at roomtenperature_for d was_concentrated to afford 15
1180-3 (300 ng) as a yel IowF sol?%e 'l‘—%@%g‘&n%mpée 238 was pexfmest .
1180-3 (28 ny, 0.1 medbhy amibbFi0902%5M9 afforsddeddEDO0$60(2T, md), Eo¥mol )
and DMAP (55 M0). 448 Bliivigaifion Yt réﬁﬁearpx{:ﬁ%l:t S?pﬁi:ﬁé(lgfvé n%%ko m n.

and to this was ad amne- TFA 20 , salt | The
resul ting reacti on BARr&P0\A8 3 whity %ﬂljw‘%oml'%@nﬂﬁratﬁ?% for 16 h. The
usual workup (5%citric acid, 5% NaHCO err], sat. Nad) drying
(hb[err]SC{err]), and concentration gave crude 1180-4 (22 nmg, 729% . FAB-MB
= 596. 5 D The crude 1180-4 "'-“-afﬁ.zed as described in
Exanpl e 1B to give crude Bio-1180. RERGRAE-Spr-otoé<&r ude product by
HPLC af f orded pure Bl 01180.AHPLT® &Roebl-ewieraduceld2soButdon oﬂaﬁt}hgrm ty.

FAB- M5 = 582. [err] wgb ﬂ dde c%O@'VEZ sapmnﬁ&) %D uf,BY olH)
EE:N

o

(d2i 3= 85 hepl7 (s 30 3853778 o ety e madep ot (o
1H, J = 1.4), 5109- 39£6m1.npf 1H) 9M 4sallut.idn( in toluene) through an
additional funnel for 1 h. The reaction mlxture was
stirred at 0°C for another 1 h. The reaction mixture
was concentrated and ether: pet ether (3:1) (125ml) was
added. The solid was filtered and the filtrate was
15 collected.  Removal of the solvents gave crude 1194-1
as a brown liquid. The purification of crude product
by distillation (118-120°C/10mm) gave pure 1194-1 (8.5
g, 75%) as a colorless liquid.
'H NMR: (CDCl,, 300MHz, ppm) 7.20 (4, J = 8.4 Hz), 7.02
20 (&, J = 8.4 Hz), 3.69 (s, 3H), 3.48 (s, 2H).
B. To a solution of 1194-1 (5.73 g, 30.0 mmol)
. in CH,Cl, (60ml) was added 2-aminopyridine (2.82 g, 30
mmol) in portions. The mixture was stirred at room
temperature for 0.5 h then 35°C for 0.5 h. The
25 resulting mixture was diluted with pet ether (60 ml)
and a white solid was formed. Filtration of the solid
gave pure 1194-2 (8.35g, 98%) as a white solid.
'H NMR: (CDCl,, 300 MHz, ppm): 8.20 (s, 2H), 7.62-7.51
{m, 3H), 7.33 {(d, 2H), 7.01 (d 2H), 6.89-6.85 (m, 1H),
30 3.70 (s, 3H), 3.59 (s, 2H). :
- ¢. Compound 1194-2 { 5.7 g, 20.0 mmol) was
dissolved in methanol (20 ml) and to this was added 1N
NaOH (40 ml). The wmixture was heated until a clear
solution was formed and was stirred at room temperature



1H),* 3.51 (dd, J = 14.1 Hz and 23.8 Hz), 2.76-2.65 (m WD 96/ 22966

PCHUS96+04349 - 105 - 2H) . 1—5—7‘-1*5U\m“ﬁ,.l5u144(m ZHr, 0792 (d,
2H, J = 6.3 Hz), 0.86 (d, 3;=.6.3 Hz).: EXAMPLE 47 Synthe3|s of BIO- 1199 5
To a solution of BIO 1089 (15 ‘my) in DVSO (1.0 M), " Herr]O (2m) was added
Oxone wéfdeissanNd the m xture was stirred at room t enpecrwssseiadhe HPLC
trace showed that Bi o-1089 (Roomtenperature = 20 mn) was di sappearing and
a new peak (retention tine 16.9 mn) 10 was form ng. After stirring at
roomtenperature for 16 h, the starting gbg 1089 was al nost totally
consumed. Bio-1199 (Roomtenperature = 1679 nmin) was isolated by, HPLC and
was >99% pure. FAB-Ms = 595. 15 Synt hesi s of BI 01207 A

Procedure C wasg &ar:bdqﬂ ggtnu%ﬁgbggahnsawfﬂ é{bu(&%(i&ﬂtlénoce S this

product was then subj ect ib ditjons descib to
afford 1207-1 (B@h b)) PHRJFhEp whbhseeptic agid to pH 3.p Thepgh h*é%hod of

Exanpl e 1A was dolidwimhs forged- was - ﬁﬂltu&tbmﬂdamhedawwh(ﬂ&hm1 0.91
mol ) and am ne(%%)l a(nyit r 0280 jmﬁ. rgq_%eql%tgl%aw)zq af ford

1207-2 (415 e brown (390 ny,
0.66 mol) w'és 872¥) @@p@of"@é—!’-&dpa!'dﬁ’éscﬁ B‘&’E rﬁDW%'c%duP@tﬁéztoPm)f ord
1207-3 (14:) nglloam (a&,aspaln)brsvxfr; s ,d. s[,Dll-I])To[aa39i)KaI|m),0f7 daz : ]
2-i sopropyl ani 5 r_k r nd Et[err]N
(0.5 m) was L B ;"&a ’ gsﬁ‘i‘il? Wr, G- e ?lfﬁl)z‘tor?ule‘lﬁe 3.0 30
mol ) sol ution =08 [@r R8s 3nfd Hhd -’tlﬁe- resul ting mxture was stirred at
roomtenperature for 1ph asdaﬂdhme!!lrduédumt ke waglBobigwedRap®val of the

solid thus {erpdand 589458 ¥FNESuPPiity 12hind plES (9Vesay, @ brown
10.56 mmol) with BocLeuOSu (3.28 g, 10 mmol) in CH,C1,
{25ml) and Et,N (5 drops) then followed by deprotection
(TFA/CH,Cl,) to afford 1194-4 (4.5 g, 83.6%) in two:
. steps
15 1194-4-Boc: 'H NMR: (CDCl,;, 300MHz, ppm) 7.18 (d, 2H),
6.36 (@, 2H}), 5.13 -5.10 (m, 1EH), 4.12-4.01 (m, 1H),
3.72 (s, 3H), 2.79-2.60 (m, 2H), 1.62-1.40 (3H), 1.38
(s, 9H), 1.26 (s, 9H), 0.85-0.80 (m, 6H).
1194-4: 'H NMR: (CDCl,, 300MHz, ppm) 7.10 (d, 2H), 6.78
20 (d, 2H), 5.43-5.27 (m, 1H), 4.21-4.06 (m, 1H), 3.71 (s,
3H), 2.95-2.76 (m, 1H), 2.75-2.56 (m, 1H), 1.62-1.32
{m, 6H). : '
E. The method of Example 1A was followed using
acid 1194-3 (1.36 g, 5.0 mmol) and amine 1194-4 to
25 afford crude BIO-1194 (2.1 g, 78%) as a white solid.
The pure product (purity >97.5%) was obtained by
crystallization from methanol. 'H NMR: (CDCl,, 300MHz,
ppm) 8.03-7.97(m, 2H), 7.59 (m, 1H), 7.51 (4, 2H),
7.18-7.07 {(m, 4H), 6.27 (d, 2H), 5.24 (m, 1H), 4.39-
30 4.36 (m, 1H), 3.61 (s, 3H), 3.43 (s, 2H), 2.69-2.66 (m,
2H), 1.54-1.33 (m, 2H), 0.86-0.75 (m, 6H). '

. EXAMPLE 46
Synthegig of BIO-1180
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- liquid. [err]HNWR (CDO [err] 300VHz, ppm—72.87-7.64 (m 4H),
3.83-3.74 (m 1H), 1.81 (d, 6H. E. To a solution of 1207-4 (12 ny, 0.074
mmol) in DM (0.12 m) was added 1 drop of Et[err]N and 1207-3 (28 5 nmg,

0.062 mml). _ JLesulting mxture was stirred for 1 h (FABLMS,=.817) and
was added toﬁw (2 m) and 2MLi OH (0.25 m). This mﬁpuﬁr"é"%@’
stirred at roomtenperature for 16 h and was subjected to HPLC. The pure
fractions were collected and concentrated to 10 afford BI O 1207 as a white

solid. FAB-MS = 603. HPLC: Rnomtenperature =X > nin; >98.5% purity.
EXAMPLE 49 Synthesis of BI O 1210 The procedure described in Exanple 22D was

the TFA am ne sat prepated kn g el ABEL £p2' $p Bcangie (e wal "° ©f
product - was subj ect eﬁOEbOMG!m tnhutylr Rcaminophenylacetats ¢ give
Room L emper at U e = 2ha re s Sa ey B S0 e ‘”i?‘ 2% 1224
A br ocedure C s H86r vl Tt R pLr Yoy el ARG R TS
afford 1224-1 (825ngHzbd%3-42 BmAHle 3oMBd(8jePB)H NVR (CDCl[err],
goggﬁ—%,ogp?j 7.14:;9- 7.43$19 (1H) ,1_;.?. o G %%h%oﬁgﬁafsﬁsj a"zéé’&glmaol'i) 1333 mg,
(m 20, 2.40-2. 36 (%rfgz‘é?‘,% Y, g, G133 ,:‘-"_’f‘?@o;(é",'i’ﬁﬁi’aff’}s (s,
9H), 1.19 (s, 9H). B{10&gouhd TRi)]angdothy, mixtgrenwss heatedi vobhiled in
CHerr]C[err] (1.5 gleannsbiftAidn! wasTiEbrmécand Waki Cstvisred iat’ @8omOOM
tenperature for §0h @%é%ufe for 1 h. Removal of the solvents gave
1180-2 (335 mg) as a brown-yelldw solid. This solid
was dissolved in CH,Cl, (2.5 ml), and to this was added
TFA (2.5 ml). The mixture was stirred at room |
temperature for 1.5 h and was céncentrated to afford
15 1180-3 {300 mg) as a yellow solid. FAB-MS = 278.
C. To a solution of 1180-3 (28 mg, 0.1 mmol)
in DMF (0.25ml) was added EDC (60 wg, 0.31 mmol) and
DMAP (55 mg). The mixture was stirred at room
temperature for 10 min. and to this was added amine-TFA
20 salt B-3 (23 mg, 0.051 mmol}. The resulting reaction
mixture was stirred at room temperature for 16 h. The
usual workup (5% citric acid, 5% NaHCO,, sat. NaCl)
drying (Na,SO,), and concem’:ratib_n- gave crude 1180-4 (22
mg, 72%). FAB-MS = 596. .
25 D. The crude 1180-4 was hydrolyzed as
described in Example 1B to give crude Bio-1180.
Purification of the crude product by HPLC afforded pure
BIO1180. HPLC: Room temperature; 26.3 min. >99%
purity. FAB-MS = 582. ’'H NMR: (DMSO-D°, 300MHz, ppm)
30 9.00 (br, s, 1H), 8.52 (4, 2H, J = 8.3 Hz), 8.24 (4,
2H, J = 8.3 Hz), 7.50-7.47 (m, 3H), 7.28 (d, 2H, J =
8.5 Hz), 7.20 (1H, 4, J = 3.5 Hz), 6.95-6.81 (m, 3H),
6.08 (d, 1H, J = 1.4), 5.19-5.16 (m, 1H), 4.4-4.2 (m,
1H), 3.51 (44, J = 14.1 Hz and 23.8 Hz), 2.76-2.65 (m,
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SO : ‘gi-V 12 24—P=pS—p—FHA—satt—Ths—compound—was used
in the next step without purification. [err]H NVMR, (CDO [err], 300MHz, ppm
7.92 (br, 1H), 6.82-6.78 5 “(m 3H), 5.44-5.26 (i 1H), 4.40-4.28 (m 1H),
3. 84- SH@% 6H), 2.92-2.70 (m 4H), 2.60-2.25 (m Z2Hpcrhstissd 3H . C
The net ri bed in Exanple 22D.was foll owed using '

2- et hyl phenyl ur eaphenyl aceti;c acid (37 10 ng, 0.13 nmol) and anmine 1224-2
(60 ng, 0.13 mol). The resul'ting product_ was subjected to HPLC. The pure
fractions were collected and dried to aTfdf® BI O 1224 (22 ny,” 22% as-a
white solid. FAB-M5 = 623. HPLC. Roomtenperature= 23.8 mn, >99% purity.

[err]H NVR 15 ?DCHJ}[ r], .30 P oy 38 40, 1 6. dyq 2 6. 74
(d, 2H), 6.72 (A2 ,'gé.'glsgt?m’l”!,Up'GT%'f-OGiAIG'Q( ‘“'[%B",'G‘?g%"gédsl%h 1H),
4.84-4.76 (m 1H) = 6.94H8) 070(8§ (&) J 3= B3 Hz)6H), 3.33 (s, 2H), 2.36-2.18
(m 2H), 1.91-1.75 (m 2H), 1.72 (s, 3H), 1.19-0.99 (m 2H), 20 O0.46-0.37
(m 6H). Synthesis of Conpound Bl O 1058, 844 ‘thure of
3- met hoxy- 4- ni trobenzoi c acid (2501, g prrar yad thionyl chloride (2.3
n., 31.5 25 mol) was stirred at~E0-90] €11 Tor 1.5 h. The reaction was
concentrated5and the reBpdaeselntian o 1088 (FRemGt ghhiMSD| t-%n was
\(Nawageoﬁ Wi Hl saéI m139- HL‘?H&HIQV was( a;ﬁihd bkene? O(2¢ hey) waid the. mbr€hredried
err and concentrated t - OXY mfl= Ni : I

chioride (1.92 ¥25g% /o}rﬁgéagﬁm??‘g“t- s"gef“uﬂ’c?:%a@[?’té’rgr'] HT%W%%W]BP%%SS MHz,
ppm) 7.95-7.70 Chat3Bje-108% (Roomipemperatyrg coff "k W3%) sol ution of
TMSCHN[err] (2 Misapbexeifig dnd dllnews peakmlirktandioni eity|ames miad
Lerr]L, 3'01%VDL%8W§8r$938? aaéégfnéégkfghqBh@ekggéyféﬁperature for

16 h, the starting Bio-1089 was almost totally

consumed. Bio-1199 (Room temperature = 16.9 min) was

isolated by HPLC and was >99% pure. FAB-MS = 595.

EXAMPLE 48

15 . Synthesgis of BIO-1207 _

' "A. Procedure C was carried out using amine B-5
(220 mg, 1.053 mmol), this product'waé then subjected
to the conditions descibed in Procedure D1 to afford
'1207-1 (383 mg, 88% for two steps). '

20 B. The method of Example 1A was followed using
p-Cbz-aminophenylacetic acid (260 mg, 0.91 mmol) and
amine 1207-1 (375 mg, 0.86 mmol) (treated with Et,N)
afford 1207-2 (415 mg, 82%) as a pale brown solid.

C. Compound 1207-2 {390 mg, 0.66 mmol) was

25 deprotected as described in Procedure D2 to afford
1207-3 (140 mg, 47%) as a pale brown solid.

D. To a solution of 2-isopropylaniline (135
mg, 1.0 mmol) in CH,Cl, (2 ml) and Et,N (0.5 ml) was
added COCl, (1.6 ml of 1.9 M solution in toluene, 3.0

30 mmol) solution at 0°C slowly and the resulting mixture
was stirred at room temperature for 1 h and diluted
with ether (15 ml). Removal of the solid thus formed
and the solvents gave 1207-4 (165 mg) as a brown
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- 108 - nitrobenzoyl chloride (0.52 g, 2.4 mml) in acetonitrile (8.5 n).
The reaction was stirred at O[err]C for 24 h and then concentrated. The
residue was slurried with sat. agq. NaHCJ err] and the m xture extracted 5
with ether (3X). The.conbi ned ether washes were washed with water. then
sat. agq. NaCWOW22¥E (\MySO err]) and concentrated to afford ¥ PCT/US96/01349
[err])-di azo- 3- met hoxy- 4- ni t r oacet ophenone (0.53 g, 100% as a yel | ow foam
[err]H NVR (CDCl [err], 300 MHz, ppm) 7.88 (d, 10 10 Hz, 1H), 7.61 (s, 1H,
7.27 (d, 10 Hz, 1H), 5.97 (s, 1H), 4.02 (s, -3Hps € To a refluxing
solution of [err]-diazo-3- nethoxy-4-nitroacetophenone (7.95 g, 35.9 muol)
in tBuOH (100 n) was added g filtered solution of silver 15 benzoate
(2.50 g, 10.9 mol) }auid.et h¥|Mhe(@@-am?omwBwﬂbv'é-rs"r'?h.G‘lAf(mer 4H),

refluxing for 45 m m gl i@, ngusar o1 Wes, agithled and the hot m xture

filtered thru a pad of Celi e_fi t nt tedad
residue diluted with ethyl @r a-(':peat &t egi{fﬁego\rl%%n%o u oﬁ'gwag &Z@H&‘Pwth
)D’IFH[

5% aq. NaHCO err] (2K -AROml}owag. added |k drsrl ofHESsN | @d tIRAV-Satl(28
aq. Nad, dried (3b%%gdcro.los22meholPnCerhe af@shltoimf fnﬂbéiutre huhyburrea for
St 104 o0 S B3 and e bk o e,
8.3 Hz, 1H), 3.97 (M JHPH :40585(@1)2H)Th=1845u(@re9ms stlrred at xtoare of
t- bgtyl (8 rlrgghoiw 4-temparonheey faecl ot B 48 Wb Bubjeze3dneBl paod 1-1-}@; Pd 03
car pon g In s stirre
under Herr] (40- 60§ SHQ{ ff'%%%éghg ﬁ'%le.gtn%xf:{hc{% FP@F&&EF%%% PCelite
and the filtrat e @orffancaBI@-2803f aery whike ygolddani FABSMS = 503 HPLC:
met hoxyphenyl acet at eridh témperatfi® as3p.dimi; wolg.8¥ purity.

The procedure described in Example 22D was

15 followed using 2-methylphenylureaphenylacetic acid and
the free amine of the TFA-amine salt prepared in
Example 44B . (65 mg). The resulting product was
subjected to HPLC. The pure fractions were collected
and concentrated to afford BIQ-1210 as a white solid.

20 FAB-MS = 603. HPLC: Room temperature = 28.6 min, > 99%

purity.

Ssmthesiﬁ_ni_ﬂ.m;mi
A. Procedure C was performed using amine p-4
25 (48 mg, 0.2 mmol) to afford 1224-1 (82 wg, 91%) as a
white solid. 'H NMR: (CDCl,, 300MHz, ppm) 7.49-7.39
(1H), 6.73-6.62 (m, 3H), 5.35-5.28 (m, 1H), 5.19-5.06
(m, 1H), 4.16-4.08. (m, 1H), 3.74 (s, 3H), 3.69 (s, 3H),
2.72-2.51 (m, 2H), 2.40-2.36 (m, 2H), 1.98-1.75 (m,
30 2H), 1.90 (s, 3H), 1.28 (s, SH), 1.19 (s, 9H).
_ B. Compound 1224-1 (60 mg, 0.13 mmol) was
dissolved in CH,Cl, (1.5 ml) and TFA (1.5 wml). The
mixture was stirred room temperature for 5 h and the



oil: [err]HNW (CDCl [err], 300 Mz, ppm 6.70 (m 3H), 4.04 35 (bs, 2H),
3. , —3" —2H), 143 (ST WO96/ 22966 '

PCT/ US96/ 01349 - 109 - E ::Tof;_'a sol ution of t-Butyl 4-am no-3-

et hoxyphenyl acet ate (0.1237¢ 0.52 mml) in nmethyl'ene chloride (2.0 nlL)

was addg ? i socyanate (60 [err]L, 0.55 nmol). Themniooéise was
stirred tor mn then 5 concentrated to afford t-butyl 3-nethoxy-4-
phenyl ur ei dophenyl acetate (0.190 g, 100% as a pale yellow foam [err]H
NVR (CDCl [err], 300 MHz, ppm 8.00 (d,11 Hz, 1H) 7.65-6.94 (m 7H), 6.80
(d, 9.0 Hz, 1H), 6.74 (s, 1H), 3.68 (sT B ~3.45 (s, 2H), 1.44 (s, 9H). 10 -
F. A solution of t butyl 3-methoxy-4- phenyl urei dophenyl acetate (0.108 g,

0.303 nmol ) in fl L S,Stirr or .30 mn. The
reaction w?as cgﬁé ngtggfg %&P%%‘?ey éﬁ € g@?@pﬁr?ﬂeﬂ%‘{ Pa¥thyl ene
chloride (2X) {This comppund was ugedrin Theengskystepwithautei dophenyl aceti c
acid (0.090 g, %&%i@ﬁtﬁoﬂblte foam [err]H NWVR (CD[err]SOCD[err], 300 Mz,

0P Shat £ 1ok e S, ooing? il 935" L 805 %

6.91 (bm 2H),
G A sol uti%n (6 aﬂhetﬁoky-ﬁzﬁ)h@hyllmel doffehy28che, ARiGi 3.88-33 g, 0.88

mol ), Leu-[ersl73, (ﬁremredz Wzll zwmqnpr@ﬁsed%eéo-%w @, Q#y27 g, 0.90
nmol ), BCPOS?_g R ﬁ]@ml)and DIPEA(077 nm., 4.4 mol’) in'DVF (5 nL)
was stirred fo § 2 reaction was dil uted W|th et hyl acetate and
washed with 60% sat. a@:: M@hqd @sxyrib?érir} Gxaiiplaeg 22®i wasc acid (3X),
Herr] O then galiowéd udgid ManPh 8rédphériid R38Nk Eie‘i'a‘yo afford

Chr ot ogr 3y s Br ?%%Jﬂeﬁfzé‘ %ﬁeigﬁé LT T0 e Oaia) &nshgwe Bl CL056
t-butyl ester Tbe3teguling nrreducthwae fubiected rticHHER.(CDBE[ puré, 300
MHz, fractions were collected and dried to afford BIO-1224
(22 mg, 22%) as a white solid. FAB-MS = 623. HPLC:
Room temperature= 23.8 min, >99% purity. ‘H NMR:
15 (CDCls;, 300MHz, ppm) 7.38 (d, 1H), 6.98 (d, 2H), 6.74
(d, 2H), 6.72 (m, 2H), 6.51 (t, 1H), 6.43-6.40 (m, 1H),
6.35-6.31 (m, 1H), 4.84-4.76 (m, iH), 4.04-3.97 (m,
1H), 3.3% (s, 6H), 3.33 (s, 2H), 2.36-2.18 (m, 2H),
1.91-1.75 (m, 2H), 1.72 (s, 3H), 1.19-0.99. (m, 2H),
20 0.46-0.37 (m, 6H). -

EXAMPLE 51
Synthesis of Compound BIO-1056
A. A mixture of 3-methoxy-4-nitrocbenzoic acid
(2.01 g, 10.2 mmol) and thionyl chloride (2.3 mL, 31.5
25 mmol) was stirred at 80-30°C for 1.5 h. The reaction
was concentrated and the residue diluted with ether.
The organic solution was washed with sat. aqg. NaHCO, (2
Xy, H,0, then sat. ag. NaCl, dried (MgSO,) and
concentrated to afford 3-methoxy-4-nitrobenzoyl
30 chloride (1.92 g, 87%) as a white solid: ’H NMR (CDCl,,
300 MHz, ppm) 7.95-7.70 (m, 3H), 4.06 (s, 3H).
B. To a cold (0°C) solution of TMSCHN, (2 M in
hexane, 1.5 mL, 3.0 mmol) and triethylamine (420 uL,
3.0 mmol) was added a solution of 3-methoxy-4-



n) v stirred for B KELHRe faal, o2ieIEoCL " Sb, lelCUBBRE ) AL, Gb

s -

ppm 8.00 (d,8.1 Hz, 1H), 7.55-7.20 (m 8H), 7.05 (m 1H), 6.70 (m 5H), °
5.89 (s, 2H), 5.18 (m 1H)_.,-4 50 (s, 1H), 3.63 (s,.-3H), 3.47 (s,—2H), 2.67

(m 2H), 1.68- 35 1.40 (bm 3H), 1.33 (s, 9H). WD 96/ 22966

PCT/ US96/ 01349 - 110 - H To a cold (O[err]C) solution of BlIOL056 t-butyl
ester (0.35 g, 0.53- nnDI) i n methylene chloride (5.0 n) maaé&%ﬂﬁingw_
trifl uoroacet?ﬂ? (5 O nL). The reaction was allowed to ' and
stirred for 1 h 5 then concentrated to afford crude BI OL056 (0.315 g). The
crude product was purified by HPLC in two portions to give BIOL0O56 (0.16 g,
5099 as a white solid: J[err]H NVR (CD[err] SeCd&r+], 300 MHz, ppm- 9.25
(s, 1H), 8.43 (d, 8.2 Hz, 1FD 8.15 (m 2H), 8.01 (d, 8.2 Hz, 1H),
7.50-6.55 (m 10 10H), 5.97 (s , 5.08 (m 1H), 4.31 (m 1H), 3.85 (s,
3H), 3.41 (m 2H), 2né&rebﬁnznyi @%&f@?z‘%ﬁﬁ 3HR - 40mBEL) hinGH) : HPLC .
(SGr aﬂi ent A]Z CgS 2 maa:etbﬁiaguet (8)5 Wo) 4 Phe Mcf tiba %8b. stbrred a?:: o°c
ynt hesis o nmpoun u 0- 3-
rrethoxyphenylacetateqE 8)54?l ;né‘EBJR é§§%gn€£d%%ﬁ§le?égc%¥or4%gq% .0 m)
was added o-tolyl 6§§¢5R&F d with[ga%] |2dQ NeHCyand themixtane entwacted
st: rlred fgr ﬁ h ltisenwaﬁzh eeneenisxn) ec;l -meaidnw;d;eu]: Buhgr ﬁaﬂﬁéﬁlﬁilvégélﬁshed
t ol yl ur ei dophenyl ace a e
(CDOl [err], 300 Mz, R&E% ggtgg g"e‘? @er%ch;ﬁE} wﬁé @ﬁ%&m
7.45-7.05 (m B5H), GCPBCF#F-I'QFF toafford 3H), ' 3.48 (s, 2H), 2.23 (s 3H)
1.44 (s, 9H). 25 »-diazB-3 —ﬂesmm+mﬁrdadubpheﬁoﬁat kmm@oﬂ.oo%) as

O

coevapor at ed wi t R0e#y] aH:, cRht 62 (R (AR, 7 ?ﬁeddethﬁrﬁﬁo %ﬁk(ﬂﬁiﬁ? (36

nethoxy 4- o- tonIureud@phcngﬁacellmnﬁpld (0.0135 gq,

‘C. To a refluxing sclution of ®B-diazo-3-
methoxy-4-nitroacetophenone (7.95 g, 35.9 mmol) in
tBuOH (100 mL) was added a filtered solution of silver

15 benzoate (2.50 g, 10.9 mmol) in triethylamine (15 mL)
dropwise over 1 h. After refluxing for 45 min,
decolorizing carbon was added and the hot mixture
filtered thru a pad of Celite. The filtrate was
concentrated and the residue diluted with ethyl

20 acetate. The organic solution was washed with 5% aq.
NaHCO, (2 X), H,0, 5% aq. citric acid, H,0, then sat.
ag. NaCl, dried (MgSO,) and concentrated to afford t-
butyl 3-methoxy-4-nitrophenylacetate (8.92 g, 93%) as a
brown oil: 'H NMR (CDCl,, 300 MHz, ppm) 7.83 (d, 8.3

25 Hz, 1H), 7.03 (s, 1H), 6.93 (4, 8.3 Hz, 1H), 3.97 (s,

" 3H), 3.58 (s, 2H), 1.45 (s, 9H).

D. - A mixture of t-butyl 3-methoxy-4-
nitrophenylacetate (0.144 g, 0.539 wmol) and 10% Pd on
carbon (0.155 g) in ethyl acetate (8 mL) and methanol

30 (2 mL) was stirred under H, (40-60 psi) for 2 h. The
mixture was filtered through Celite and the filtrate
concentrated to afford t-butyl 4-amino-3-
methoxyphenylacetate (0.123 g, 96%) as a light yellow
oil: 'H NMR (CDCl,, 300 MHz, ppm) 6.70 (m, 3H), 4.04

35 (bs, 2H), 3.84 (s, 3H), 3.42 (s, 2H), 1.43 (s, 9H).



100%  as a white residue. C. The procedure described in Exarrpl e 51G was
performed—usTg—3=nethoxy=4- 0; t .
mrol ) and ami ne salt prepared: WO 96/ 22966

PCT/ US96/ 01349 - 111 - from[eérr]-3 utilizing procedures C and D (0.0185 g,
0. 041 nwolesazeskf ord Bl 01221 net hyl ester (0.016 g, 60%pcrusdemidus € f oam
[err]H NVMR (CDCl [err], 300 MHz, ppm-8.10 (d, 1H), 7.61 (d, 1H), 7.45-7.00
(m 7H), 6.85-6.65 (m 5H), 5 5.93 (s, 2H, 520 (m 1H, 4.37 (m 1H),
3.85 (s, 3H), 3.61 (s,” 3H), 3.52 (s, 2H) 75 (m 2H), 2.30 (s,

3H), 1.65-1.10 (bm 3H), 0.86 (m 6H). é 221 et hyl ester "(0.016 g,

0. 025 mmol ) was hydrol yzed using the met hod described in Exanple 1B 10 to

gi ve BIO- 1221 (0.0087 g.5.56%0 @S g®1¥Ribs cpf)vg.egut er4r H,_NMR%7(CDQ [err],

300 MHz 6.92(m 6

6. 78- 6. 55p?m 5@3'3'%@?%%“3%9%}%%@ mmel) 1 ip metly 131?%3( 3H)H)

gH;m &;ch(me qurmdamg, gzmw was s;gedjpumm Z&c@lyms';aﬂ:fé 86D , uD), (716 (m
adi n |

Bl O 1238 A The rgrsoc t}re dé’g?n gyﬁtfn Zwa%lgﬁu %&- 8 pertor rred usi ng

amine [err]-52t P ‘?Fé‘??‘o"ﬁdlt° of Pﬂdgﬁﬁﬁ?utfﬂr HWQ‘ED@EF [err], 300MHz,

ppm:  7.19 (d, Mymmiao@hunmaeeeeug dio2ag8 gl 108%6 aB)a palié-5.28 (m
2 M), 4,25 4 2adiion gdan:3 T soin @, 3 5y Oga 3oy 26769280 { M 2H).

2.49-2. 41 2
The Boc grEnTp 'ré'ﬁngdsﬁysT?ﬂ\ )('EH['@F’r'] @88 (@, t3 8¢ B8y dlH)E/6 74 t

1238- 1. [err] I-WRIQ-EDCB[ 68r](s,3EEM—|z3 4nf=, 2H}?2 (Ld442(#t SH)F. 8. g Hz) ,
e O N e L b i RN
H, 2.16-2.02 (,ﬁ en reigiggheg ylacetate (0 10 303 mmol) in
trifluorocacetic acid (5.0 mL) was stirred for 30 min.
The reaction was concentrated and the residue
coevaporated with methylene chloride (2X) then ether to
15 afford 3-methoxy-4-phenylureidophenylacetic acid (0.090
g, 99%) as a white foam: 'H NMR (CD,SOCD,, 300 MHz,
ppm) 9.28 (s,1H), 6.18 (s, 1H), 8.02 (d, 7.5 Hz, 1H),
7.58-7.15 (m, 5H), 6.91 (bm, 2H), 6.77 (d, 7.5 Hz, 1H),
3.85 (s, 3H), 3.49 (s, 2H). |
20 - G. A solution of 3-methoxy-4-
phenylure:.dophenylacetn.c acid (0.33 g, 0.88 mmol),
Leu- 8-2, prepared utilizing procedures C and D, (0.27
g, 0.90 mmol), BOP 0.39 g, 0.90 mmol) and DIPEA (0.77
mL, 4.4 mmol) in DMF (5 mL) was stirred for.18 h. The
25 reaction was diluted with ethyl acetate and washed with
60% sat. ag. NaHCO, (3X), H,0, 5% aq. citric acid (3X),
H,0, then sat. aq. NaCl, dried (MgSO,) and concentrated
to afford crude product (0.49 g). The crude 'product
_ was purified by flash chromatography (silica’'gel, 1:4
30 hexane-ethyl acetate) to give BIO1056 t-butyl ester
(0.35 g, 60%) as a white foam: 'H NMR (CDCl,, 300 MHz,
ppm) 8.00 (d,8.1 Hz, 1H), 7.55-7.20 (m, 8H), 7.05 (m,
1H), 6.70 (m, 5H), 5.89 (s, 2H), 5.18 (m, 1H), 4.50 (s,
1H), 3.63 (8, 3H), 3.47 (8, 2H), 2.67 (m, ,21-;)., 1.68-
35 1.40 (bm, 3H), 1.33 (s, 9H).



H) . B. The procedure described in Exanple 1A was perforned using

2- met hyl phenyl ur eaphenyl acetic_acid (20 ng, O-Z.ml-) and TFA-salt 1238-1
(30 ng, 0.7 mml) to WD 96/ 22966

PCT/ US96/ 01349 - 112 - give 1238-2 ( 35 ng, 83 % as a white solid.

[err] HNVR (DVSO-d[ err], 300MHz, ppm: 7.91 (d, lH) 7 52 (gq,_'é = 8.5
Hz), 7.35-7. W9 H), 7.02 (d, 1 H, 6.80 (d, 2 H,

5.79-5.68 (m 1 H), 4.40-4.28 (m 15 H), 3.71 (s, 3 H) 3.63 (s 3 H),
3.35-3.38 (m 2 H), 2.49 (br, s, 2 H), 2.00 (s 3 H. C A solution of
1238-2 (20 ng, 0.033 mml) in MeOH (3 nL) amdiagueous LiOH (3 nL of 2N) was
stirred at roomtenperature overnight, the reaction m xture was 10 cool ed
to O [err]C and acidified by adding TFA until pH = 3- 4 (pH paper). The
desired product was isol at ed.an@opar cbildd (BC)L Bqlutian GE3BIOLASH; t ghurhlnt

8) to give 12 ng (0. 4&drerM@. 356 /O 0033%1?3§n%&m&ec§§bﬁde':/@ &5 =

595. 15 Synthesis of oun 1245-1 - pared from
comercially avail atﬂ'IgOQ Fﬁﬁﬁ’é°§ﬁ??%’e°( ; G'H‘im Thed 20
anmine [err]-3 (470rrg;eamt1:@:maﬁ aiﬂ-ngedhbommctqiéﬁbmﬂedtmrrﬁaﬂptelm to
afford crude 1245 1 {267 @bnckn®®a 0928808 Mtﬁdmg@ﬁ ??ﬂ“&ﬁ used
w t hout further pur| fi cat | c% §% L‘LHNI\/R CDCI% E‘FP%‘JGPE) t"25p°5t29'}5_LH
J=8.3Hz), 6.77-6. 7(
m, 4.30(1H, br), 3tﬁi(g§hre 5)1013555((51&116@, szoﬂs(atu—la whit2. 8elsd; s NMR
2,85(2H, m, 2.22(2Hchlbocs, 4 pBm) @f@owd %4531 SQQéonga 2tHz’[
ncen ration

1.90mmol) was treateqd, wth 4N HC [ ox a e .reagent
affords the hydrochl®Pidé- t(m123g& g ta, ¥.2 ¥ im), 77
10 10H), 5.97 (s, 2H), 5.08 (m, 1!-!), 4. 31 (m, 1H), 3.85

{s, 3H), 3.41 (m, 2H), 2.64 (m, 2H), 1.55-1.22 (bm,
3H), 0.80 (m, 6H); HPLC (Gradient A), 35.2 min,
(Gradlent B), 19.4 m1n, Ms, m/z 605. ' '

‘ _ EXAMPLE 52
15 Synthesis of Compound BIO-1221
A. To a solution of tébutyl:4-amiho¥3-
methoxyphenylacetate (0.024 g, 0.10 mmol) in methylene
chloride (2 0 mL) was added o-tolyl isocyanate (15 uL,
. 0.12 mmol). The reaction was stirred for 2 h then

20 concentrated to afford t- Butyl 3-methoxy-4 o-
tolylure;dophenylacetate (0.036 g, 97%) as a tan foam:
'H NMR (CDCl;, 300 MHz, ppm) B8.05 (d, 7.9 Hz, 1H), 7.55
(d, 7.9 Hz, 1H), 7.45-7.05 (m, SH), 6.78 {m, 2H), 3.73
(s, 3H), 3.48 (s, 2H), 2.23 (s, 3H), 1.44 (s, 9H).

25 B. A solution of t-butyl 3-methoxy-4-o-
tolylureidophenylacetate (0.016 g, 0.043 mmol) in
trlfluoroacetxc acid (1.0 mL) was stirred for 1 h. The
reaction was concentrated and the residue coevaporated

with methylene chloride (2X) then ether to afford 3-

30 methoxy-4-o-tolylureidophenylacetic acid (0.0135 g,
'100%) as a white residue. '

C. The procedure described in Example 51G was
performed using 3-methoxy-4-o-tolylureidophenylacetic
acid (0.0135 g, 0.043 mmol) and amine salt prepared



a wiite solid (800ng, 1.89ng, 1.89mmmol, 99% whi ch was used wi t hout further
pur+Heatt+er—ierr] H ; —8: . ;
6.91-6.55(3H m, 5.90(2H bs), 5. 42(1H br) 4.55(1H, br) 3.60(3H, s),
3.45- 35 3.0(2H, bm, 2.90 (3H s), 2. g85- 2. 40(4H, bm WD 96/ 22966

PCT/ USOQ/ddsidsss 113 - C. The procedure described in Expepugostdde VS
performed using conpound 1245-2 (800ny, 1.89mmml) and

o- et hyl phenyl ur eaphenyl acetic acid (543ng, 1.89mmmol) to afford crude
1245-3 (1.15g, 1.76mmol, 93% as a 5 white solid which used without further
purification. [err] HNVR(DMSO=d[ err]): Tek¥] -7. 95(1H s), 7.89(1Hd,J=7.9Hz),
7.43(2H, D, J=7.9Hz), 7.20(4H, m, 7 00- 6. 78( 4H, , 6.03(2H,s), 5.18(1H,

n, 4.40(1H m . 3,39 49 (2H m,
2.29(3H, 10 s), f§°80?%$—< Y'iii’b“‘ &5‘3%’?225"“@351 E‘gg"l%ﬂm?u lias
hydrol yzed as dmmel)beqaffp&_aﬁﬁmémmh&ﬂ-f estiexr (Qc0H @,150%)( 480ay,
?t77m]ﬂl)gb 4)5% ﬂﬁiée\/\bbélﬁ‘ soh M%&hévp{_ea@b H]QEC ﬁnaliqoww 3 1m0 5400
err ng) wa re aff or u ny, 0
recovery) as a a/hE# é ‘-46%5( %(90 73) by t—ﬁ'é) 65 F
[ er r ] HNVR( DVSO- 8} ear}q. 21!)e.r 1§29 G@(.OJ.BH, 8537 Bn57AHM, 3d353:ta 1su),
7 4521 d. 3 Sa2pas) (o5 FN A0y (e WY 2ts g ﬁ;’g&*ﬁg 2% 5
5.13(1H, m) , %’}}EH{ ?57 12%‘ &WH 355; 0383 (my 6. " 9’3(2H M, 2.45(2H,
m, 2.30(3H, s) 2.01(2H, HIOISAN WethyloestrO (RABLF, 0.025 mén) To a
suspensi on of LygyShpdrslyded hisihg &H@h&th&i e 1 ¥ed %Lisf:)ﬁﬁ?
excess sodi Eg] thOXI d %g& §5§9 % fé)éJfOWEd b cat a C m)unt of
sodi um i odi ?F%r?}‘ﬁ) -1 ng Y bR éﬂ’ﬁ&r&? 8Xf or H30 mi n.
1- br ono- 2- pr opaNdR (ADChy, 300 MHz, ppm) .93 (d, 1H), 7.70 (4, 1H),
7.49 (d, 1H), 7.37-6.92 (m, 6H), 6.78-6.55 (m, SH) 5.81
(s, 2H), 5.09 (m, 1H), 4.27 (m, 1H), 3.73 (s, 3H), 3.40
(s, 2H), 2.58 (m, 2H), 2.19 (s, 3H), 1.48-1.25 (bm,
15 3H), 0.76 (m, 6H); HPLC (Gradient A), 35.2 min; MS, m/z
619.

: EXAMPLE 53 '
. A. The procedure described in Example 43A was
20 performed using amine £-5 to give 1238-1. Yield:592%.
'HNMR (CDC1,, 300MHz, ppm): 7.19 (d, 2 H, J = 8.6 Hz),
6.82 (d, 2 H, J = 8.6 Hz), 5.36-5.28 (m, 2 H), 4.25-
4.22 {(m, 1 H), 3.72 (8, 3H), 3.56 (s, 3H), 2.72-2.66
(m, 2H), 2.49-2.41 (m, 2 H), 2.1 (s, 3 H), 1.92-1.78
25 (m, 1H), 1.48 (s, 9 H). The Boc group was removed by
TFA /CH,Cl, to afford TFA salt 1238-1. ‘HNMR (CDCl,,
300MHzZ, ppm): 7.12 (d, 2 H, J = 8.5 Hz), 6.74 (4, 2 H,
J = 8.5 Hz), 5.32 (m, 1 H), 4.38 (m, 1 H), 3.68 (s, 3
- . H), 3.51 (s, 3 H), 2.77-2.69 (m, 2 H), 2.55-2.38 (m, 1
30 H), 2.36-2.31 (m, 1 H), 2.16~2.02 (m, 2 H), 1.91 (s, 3
H) . _
B. The procedure described in Example 1A was
performed using 2-methylphenylureaphenylacetic acid (20
mg, 0.7 mmol) and TFA salt 1238-1 (30 mg, 0.7 mmol) to



30 12.4mmol) was added and the reaction was stirred overnight. The

reacti on-m xture was then neutralized to pH7, dilutedwith water. (20n) and
concentrated to renove the nethanol. The solution was then diluted with

di oxane (20nmL) and triethylamne (7.0n, 50nmmol) WO 96/ 22966

PCT/ US96/ 01349 .- 114 -.was added fol |l owed by BOCON (3.1g, 12 .4mml)._and the
reaction wasWA96Z2966 ot roomtenperature for 3h. The reactio?‘n""?(ﬁ%9 Red up
by diluting with water (20nmL) and extracting with ethyl acetate (3X25nl).
The 5 organic extracts were discarded and the aqueous solution acidified to
pH=1 with 1IN HO . The aqueous was extracted -wil2 et hyl acetate (4x30nL),
dried over sodiumsulfate and concentrated to afford 1246-1 (2.87g,

10. 4nmol, 83% 2 steps) as a thick pale yellow 10 syrup.

[err] HNI\/R(CDC1 [err])giver}23860: 6.3, 88r §) a868-whis laglilt.) , AaMg 2H,

1, J=6.3H). 3 02(|2H,c?nsa,d623@ma bppmP: 03 122#1'\05 1#)456956 8, BuThe
procedure o anpl e er sl ng a

amine [err]-3 (22nmg, ~ ég\gﬁﬁ’gmﬁgﬁw 3§f f(&’dllégﬁl'é ?’%%9% qo%ggﬁ‘o%’" gg%
as a pale yellow foat Bhi&h= &5 HRId Ki-7906t 68ulinf | TH) 04 .i40-4h@8ndmi, 3t ep.
[err]HNNR(CDCI[ers])H 6 $,$D- &ww,,nh s3-98(24.8), 5. MalHenh, 2 1),
4.35(1H, bm, 3.71, gtés 3. 61(35(([‘1 béS 6H m, 1. 85(2F|

1.46(9H, s). 20 d 12%6 ((39 )O 08mmol ) was treat ed
with TFA to give the corresrﬁ)nd|EIg!Qi-mtri9nT§A $238-2f (20 4@,2 0WOB3hmmaE) in

\SAHbJ ﬁct ed é 0 thteI cohnﬁ%énlo@ Mgdfﬁﬁubgugxﬁﬂﬁhe@%tc%g@?‘i%ﬁs"‘iﬂ%i%é&' i d
ich was direc rol ysed as described in | e e fre
acid. A small aI|y %‘f‘ %‘"e‘iﬁ'ﬁﬁ @g qﬁg C ofdxGpre was
collected to affbﬁd epqieqmq éCr?@&g?cmmmaﬂdpuyeTm W) pi =a 3-
white solid. [err] HNWVR(IWRKaHA!." | Thel Gebir8d 03fddhdt wad G8biktdalara3Hz) ,

purified by LC (Vydac C18 column; gradient 8) to give
12 mg (0.017 mmol; 61%) of BIO 1238 as a white solid:
FAB-MS = 595, :

15
EXAMPLE 54
Synthesis of Compound BIO-1245
‘A. 1245-1 was prepared from commercially
available N-BOC-methionine sulfone (562mg, 2.0mmol) and

20 amine 8-3 (470mg, 2.10mmol) using the method described

' in Example 1A to afford crude 1245-1 (962mg, 1.90 mmol,
95%) as a white foam which was used without further
purification. HNMR(CDCl;): & 7.31 {iH, d, J=8.3Hz),
6.77-6.7(3H, m), 5.91(2H, s8), 5.04(1H, 4, J=7.6Hz),

25 5.27(1H, m), 4.30(1H, br), 3.61(3H, s), 3.15(1H, m),
2.93(1H, m), 2.89(3H, s8), 2,85{(2H, m), 2.22(2H, m),
1.42(9H, s). ' T S

' B. Compound 1245-1 (962mg, 1.90mmol) was
treated with 4N HCl/dioxane as the reagent.

30 Concentration affords the hydrochloride salt 1245-2 as

" a white solid (800mg, 1.89mg, 1.89mmol, 99%) which was
used without further purification. !HNMR(CDCl,): &
8.75(1H,br), 8.20(2H, br), 6.91-6.55(3H,m), 5.90(2H,
bs), 5.42(1H, br), 4.55(1H, br) 3.60(3H, s8), 3.45-

35 3.0(2H, bm), 2.90 (3H, s), 2.85-2.40(4H, bm).



8.30(1Hd, J=5.5Hz), 7.94(1H s), 7.88(1H d, J=5 3Hz), 30 7 .42(2H d, J=5 5tp),
7. 26=F — 7566 6= —s)—5- UK
4.48(1H,m, 3.65(2H m, 2.90:2. 45(6H, i~ '2.28(3H5), 1.65(2H m). EXAMPLE 56 |
Synthesis of BIO 1248 WD 96/ 22966

PCT/ US%/‘P&%“ 115 - A A nmixture of 4-fluorobenzal dehge?,l{sg%&g ;28 ol ) |

nmol ) , onrc acid (2.5 g, 24 mol ) -and ammoni um acéet at

in ethanol (100 m.) was refluxed under argon overnight. After cooling to
room5 tenperature, the solid precipitate was collected by filtration and
washed with ethanol ( 3 x 30 nL) and driedd$der vacuumto give 1.0 g (27%
of white solid, which was used vmthout further purlflcatlon To a

f the white gol met hang| dded
Saiforr] (6. 01 mmol 5.5 niPhsl BOGNATe, AaPPTEPEa 1% EXERRS 220 VAR

sol uti on was stipeeﬂomedocsingarqwmmdelaesfm 6800ma\f tlo89mmwdy akndf excess
sol vent, the reshohér yAL8 PephenyEt %@tig%{degﬂ@ Sakomhgiicd err],
and dried with éeﬁf% err 5%65 rg?nl c fo ut i was .concentrat ed
under reduced prE 54375 of L affRe '2A?§ ¥ 38 & |jght

%/el I ngm L\ )[ézr?ﬂ%¢®%:;i&w&bh¢uppfﬁrﬂh@8 p(unifacﬂtiéué) J6 92 o

m , Ar), 4. = 6.

Hz, 2 H, 1.69 (,§%§ I% i‘%or?%ﬁ? \%aél(/tg fl 'g\{@rr] err] = 0.5.

B. Amine 1248-17¢ Hgﬁg ol cr\M1Q9 -78(4H,

N[ err]-t-Boc- Ne- Geﬂﬂmm;ajr.o@maﬁm mi ded (BOLHD,m)],. BZSMBH) gbj ng the

nmet hod descri bedyido (¥pC urg .S9 (2BS pePUlBigP A ydepr ed with
25tr|fluoro §et|c ; % en( ba5|f|§ed Wlth%y; SC?Igggﬁli
Procedure D1 loeft *1248-2 in 84% [err]H NI\/R (CDCI[err], 300
MHz, ppm) 8. 20 (d J = ..1 lepmpbund 1245-2 (1.1 g, 1.7 mmol) was

hydrolyzed as described in Example 1B to afford crude
BIO-1245 (490mg, 0.77mmol, 45%) as a white solid >90%
pure by HPLC. A small amount (“150mg) was purified by
15 prep HPLC to afford pure BIO-1245(81mg, 54% recovery)
as a white solid m/z=639(100% pure by HPLC).
'HNMR (DMSO-d;): & 8.60(0.5H, bs), 8.57(1H, d, J=8.1Hz),
8.37(1H, 4, J=8.1Hz), 8.18(1H, s), B.05(0.5H, s),
7.89(1H, d, J=8.0Hz), 7.43(2H, d, J=8.042z), 7.21(4H,
20 m), 6.97-6.81(4H, m), 6.03(2H, s8), 5.13(1H,m), 4.43(1H,
w), 3.80(1H, br), 3.49(3H, s), 2.93(2H, m), 2.45(2H,
m), 2.30(3H, s), 2.01(2H, m). :

- EXBMPLE 55
Synthesis of BIO-1246

25 A. To a suspension of L-cysteine (1.5g,
12.4mmol) in methanol (8ml) was added excess sodium
methoxide (2.0g, 37.2mmol)  followed by a catalytic
amount of scdium iodide (T100mg). After stirring at
room temperature for 30 min. 1l-bromo-2-propanol (1.7g,

30 12.4mmol) was added and the reaction was stirred
overnight. The reaction mixture was then neutralized
to pH™7, diluted with water (20mL) and concentrated to
remove the methanol. The solution was then diluted
with dioxane (20mL) and triethylamine (7.0mL, 50mmol)



H, 7.24 (m 2 H Ar), 6.97 (m 2 H Ar), 533 (m 1 H, 3.58 (s, 3 H, ‘
Oow), 3.38 (m- 1 H, 2.82 (m_2H), 30 1.66 (m—2 H, 1.30m—1 H, 1.22
(s, 2 H, 0.91 (m 6 H; TLC, 10%veOH/ CHerr]CdJ[err], Rerr] = 0.47 and
0.38. C.  2-Methyl phenyl ureaphenyl acetic acid (77 ng, 0.27 mol) was
coupled with anmne 1248-2 (70 ng, 0.23 mmmol) using the neth r,;bed I n
Exanpl e 22D WO%/33%66 35 1248-3 in 61%vyield. [err]H NVR (DVS 300
VMHz, ppm) [err] WO 96/ 22966

PCT/ US96/ 01349 - 116 - 9. 15 (d, J =5.9 H, 1 H, 853 (t, J=17.5 Hz, 1
H, 8.17 (d, J =8.2 Hz, 1H), 8.0 (s, 1 H), 7.3%4(d, J= 8.0 Hz, 2 H), 7.35.
(m 4H, 7.13 (m 6 H, 692(tJ 8.2 Hz, 1H) 520(m1H),4.30(m

1 , 3.52 , 5 Kk 3 3. 45- 2
2. ;Dzr(s, 3 H,(SI\/E), 1@3%%%%5( #913%!‘1 EY89°‘E‘?N gz"{"ﬁié éﬂ&e*)H)
21.2 min and 21.5 mzeddcidh) WaEABHSrredzaSTiomuamgdi[m}zNﬁerr 3N erThe of

mg}{lngqggge;egg%?%nmm WolkRBa Olp 134 Wik it s o8 Q38eEMPbdnin 10

yzed W th agueq | escri bed
in Exanple 1B. The 3 (ﬂi%&r%nﬁur"#heﬂ Wfﬁﬁﬁ?}f éﬁ%ﬁﬁpha@é e c18
colum (22 nm x- 2% amrmmrhcnsawegead;mrddd End/cbe] agueéGhis H err] O

) )
(18 rlrL//OmTrle% otgr 32 Igl)%% Eén é;gg/'gf%g)l e%ﬁ | e h"ﬂg :kcliil HQH;' err]
300 MHz, ppm) [err] ‘@%?"{'-‘éfaftﬂﬂ with 63 et ré
8.2 Hz,1 H), 7.87 (ssodiud sulfate( dndJconaeﬂ:r&r,estltb,afio%B @MGSIH) 7 12
(zm655<5° 527 5 Bl 7Y rr?.i s 389@19531 a uii( ?E}k
G T A i G 5 b oh- S H i, B0k bt o
563 ((err]Herr] N adsf)],qﬁrﬂ](ﬁmf tM ees].aﬂzreqlutrm}ﬁ%bm) EXM/PG_E(ZH.
Synthesis of BIO 1270 43 (2m,M), 1.45(9H, S).
B. The procedure of Example 1A was performed

using 1246-1 (33mg, 0.1lmmol) and amine 8-3 (22mg,

15 0.10mmol) to afford 1246-2 (39mg, 0.08mmol, BO%) as a
pale yellow foam which was used without purification in
the next step. HNMR(CDCl,): & 6.80-6.60(3H,m),
5.91(2H,s), 5.50(1H,bm}, 4.35(1H,bm), 3.71, (2H,bt),
3.61(3H, 8), 3.15-2.65(6H,m), -3_..'85(21-!,!!!),. 1.46(9H, s).

20 C. Compound 1246-2 (39mg, 0.08mmol) was
treated with TFA to give the corresponding amine-TFA
salt of 1246-2 which was subjected to the conditions
described in Example 54C to give a white solid which
was directly hydrolysed as described in Example 1B to

25 the free acid. A small aliquot was purified by HPLC.
The clean fractions were collected to afford BIO-

1246 ("3mg) M/Z2=637 (100% pure by-HPLC)- as a white solid.
'HNMR (DMSO-d,) : & 9.01(1H,s), 8.66{1H,d,J=5.3Hz),

. 8.30(1H,d,J=5.5Hz), 7.94(1H,s), 7.88{1H,d,J=5.3Hz),

30 7.42(2H,d_,J=5.5Hz), 7.20—7.1-5__(4H-,m), 7.00-6.94 (2H,m),
6.88-6.79(2H,m), 6.02(2H,s), 5.12(1H,m), 4.48(1H,m),
3.65(2H,m), 2.90-2.45(6H,m), 2.28(3H,8), 1.65(2H,m).



A.  Amne [err]-3 (500 ng, 2.24 nmol) was coupled with

N[ er+}—Ebz—Ne—t—Boe-terri—tys: N-hydroxysucermmae (10 g~ 2- L o) using
Procedure C to give the coupl ed adduct 1270-1 (1. 19, 82% . This adduct was
deprotected with 30 trlfluordacetlc aci'l. and was: baSIerd with Et3N as
previ ousg?_/ i bed in Procedidre Dto give 1270- 2 ipn S4%crssabisdecr r | H NVR
(CDCJerr],” “MHz, ppm) [err] 7.31 (m 6 H), 6.72 (m 3 H), 5.90 (s, 2
H, 5.58 (d, J =9 H, 1 H, 526 (m 1 H), 507 (s, 2 H, 415 (m 1 H),
3.58 (s, 3 WD 96/ 22966

PCT/ US96/ 01349 - 117 - H Ow), 2.77 (m'21¥§,'2.61 (m 2H, 1.79 (m 1
H), 1.59 (m 1 H, 1.41-1.30 (m 6 H; TLC 10%/EO—VCH[err]CI[err] R[err]

= 0.11. B. To a stirred gol uti

pyridi ne (10.1ng, O. 128m§0| B ‘Q'E’éﬂ{wer f{%ﬁzerri nfél g%%gw al
chloride (7.5ny, 29 00&iiel leiﬁrag%‘ir??*ﬁgﬁroP‘SmSMsa’t“ﬁeamb‘tW'bn i s
concentrat ed and ace¢atee (Rhasegsh2enmisi)r dphethaaold¢do0 M0} wasl6. 3ng, 95%)

as a white foam H , 670
3 5.91(s, 28, ‘%%Q'E‘%‘ le‘%‘]‘ W‘z ?fegﬂ-ﬁ& té% (m
4.13(m 1H), 2 e0ewmpezarurs,2the)s llﬁs(@dm
1.9-1.76(m 1H) Jfﬂ@r&cisn(ahdlh&ane&&ﬂtm&msana&b( 3 ®63d. AMOYmand) . 15

. C. Procedure D2 \a ounég%ﬁgc ltlr\% Z'Q,' :i q)r agg ?gegff)&fﬁfé ég&ﬁdfol | oned

by HPLC) to gi ve %8 quan i as a ¢lear
- oi | which was usadisgh wae F}Fﬁde‘ﬂhﬁk@ﬁ urtherrpurhf b%%%l%ﬁ“é of Exanpl e 54C
was performed 20 using £378- duspdris o7y of0 thébwhite . soPid i €1.1ailg,09.9as

S e sol i 49 ey %h%b%w% U BOcE; oo 7 §oe i efl)0 o
8.03(s, 1H), 7.9 ¥ 111HC§ lo) 35) The  pemvl tany) soiuzegeﬂ wag) stimyetbat 7, 28(rn
room temperature overnzght After removal of excess
solvent, the residue was dissolved in EtOAc, basified
& with sat. NaHCO,, and dried with Na,SO,. The organic
7 15 solution was concentrated under reduced pressure to
give 900 mg (84%) of amine 1248-1 as a light yellow
oil: M NMR (CDCl,, 300 MHz, ppm) 7.28 (m, 2 H, Ar),
6.96 (m, 2 H, Ar), 4.46 (t, J=6.8, 1 H}, 3.62 (s, 3
H, OMe), 2.58 (d, J = 6.8 Hz, 2 H), 1.69 (s, 2 H, NH);
20 TLC, 10%MeOH/CH,Cl,, R = 0.5.
B. Amine 1248-1. {300 mg, 1.52 mmol) was
coupled with Na-t-Boc-Ne-leu-N-hydroxysuccinimide (300
mg, 1.52 mmol) using the method described in Procedure
C. The resulting adduct was deprotected with
25 trifluorocacetic acid and, then basified with Et,N as
described in Procedure D1 to give the amine 1248-2 in
84%: 'H NMR (CDCl,, 300 MHz, ppm) 8.20 (d, J = 7.1 Hz, 1
H), 7.24 (m, 2 H, Ar), 6.97 (m, 2 H, Ar), 5.33 (m, 1
o H), 3.58 (s, 3 H, OMe), 3.38 (m, 1 H), 2.82 (m, 2 H),
30 1.66 (m, 2 H), 1.30 (m, 1 H), 1.22 (s, 2 H), 0.91 (m, 6
H); TLC, 10%MeOH/CH,Cl,, R = 0.47 and 0.38.
C. 2-Methylphenylureaphenylacetic acid (77 mg,
0 27 mmol) was coupled with amine 1248-2 (70 mg, 0.23
mmol) using the method described in Example 22D to give
35 1248-3 in 61% yield. 'H NMR (DMSO-d°, 300 MHz, ppm) &




25 5H), 7.10-6.81(m 5H), 6.08(s, 2H), 5.20(dd, 1H J=9.66, 17.25),
4.33(dd, 1H J=8.97, 15.18), 3.63(s, 3H), 3.5(s—2H),- 3.1-2.95(m: 2H),.
2.85-2.74(m 2H), 2.33(s, 3H), 1.86(s, 3H), 1.72-1.49(m 2H), 1.5-1.32(m
3H), 1.31- 1.09(m 2H). 30 E. To Bio 1270-Owve (9.1ng, 0.016) in
Im of DVMs(err] . (NVR sanple) was added 20 ul of 2N Li OH(0.0Q41mmpl) and the
reacti on wasW! at rt. overnight. The reaction was aci & F@ﬂ"%% to
litmus) with 3 drops of TFA and purified by preparative HPLC 35 This

af forded Bl O 1270 (6.2nmy, 60% as a white solid. WD 96/ 22966

PCT/ US96/ 01349 - 118 - [err]HNVR(DMSO err], - 3@6M-z, ppm, 8.5(d, -12H
J=10.35), 8.19(d, 1H J=10.35), 7.99(s, 1H), 7.93(d, 1H J=10.35), 7.82 (m
1H), 7.45(d, 2H J=10. 35 7.28(m 4H), 7.05(m .1H), 6.98-6.89 (m 2H)
6.86(m 1H), 6. 09(S9 (dé 676('d§ -91H=zp 3-K) 288 Fa_% 86) % =32(.8dHz1HL JBY, 59,

13,8), 3.27 (s, 2|'|),82:.798(d,f’ﬂ.72|'|b 2. #e( nmﬂﬂ)s @ 63 Sm3Hy.sd 3d(sgs 3H,

1.69-1.48 (m 2H), 3 3 28- ( 46 HPLC
(Gadient 1) 19.73 %ﬁ@% %(Eé' ?)éﬁt ‘%5‘372'5'{“@133;1)"%5%5@' €.52 gje yich

10 Gradient 1 =2@%2BHzer 4] HTOO/&BZO (m. 1 50 4 30EM/PLERES By52 hessi S
of BIOG-1282 A A 5o0ltid peakis,etBhyl, 6May;|giy4§.cgatﬂe¢n{,126§) , 29989004 ) in

32% peracetic acid 0 ti,rred 90 er The
reacti on was concen'gig’dt re%)z V(% t%ehf elgl e c%;e\/‘lg%(?r (%“édawg? he%%afﬂ)‘l

t hen met hyl ene chl or*i’deﬂpé-caf(ge'ﬁéletlhyl*Bl %% i 2 yizc engdt 31N\S I)indél(szio g,
100% as a white solpabmdg,em/EHsMYR(CGRGN G be ROO Ydguires) s$788 (s, lH),

s 22 (8 I 1108 (8 R e T e Ut S e
(3 drops) in acétQ)n@ (1 mL) and MeOH (2 mL) wa.s ‘hydrolyzed with aqueous
LiOH as described in Example 1B. The product was
purified on a Vydac reverse-phase C18 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 o )
15 10 mL/min to give BIO-1248 in 29% isolated yield. 'H NMR
-~ (DMSO-d®, 300 MHz, ppm) & B8.93 (s,1 H), 8.46. (d, J = B.3
Hz, 1 H), 8.25 (d, J = 8.2 Hz,1 H), 7.87 (s, 1 H), 7.82
(@, J = 8.0 Hz, 1 H), 7.33 (m, 5 H), 7.12 (m, 5 H),
6.93 (m, 1 H), 5.15 (m, 1 H), 4.28 (m, 1 H), 3.35 (m, 2
20 H), 2.65 (4, J = 7.2 Hz, 2 H), 2.22 (s, 3 H, Me), 1.55
(m, 1 H), 1.43 (m, 2 H), 0.83 (m, 6 H); HPLC (gradient
1) 18.7 min and 19.3 min (1:24); FABMS, m/z 563
(CuH,sN,osF of M'+1 requires 563) .

25 Svothesis of BIO-1270
C A. BAmine £-3 (500 mg, 2.24 mmol) was coupled
‘with Noa-Cbz-Ne-t-Boc-,-Lys-N-hydroxysuccinimide (1.0 g,
2.1 mmol) using Procedure C to give the coupled adduct
1270-1 (1.1 g, 82%). This adduct was deprotected with

30 trifluoroacetic acid and was basified with Et;N as
previously described in Procedure D to give 1270-2 in
54% yield. 'H NMR (CDCl;, 300 MHz, ppm) & 7.31 (m, 6 H),
6.72 (m, 3 H), 5.90 (8, 2 H), 5.58 (d, J =.9 Hz, 1 H),
5.26 (m, 1 H), 5.07 (s, 2 H), 4.15 {(m, 1 H), 3.58 (s, 3



m.) was refluxed for 5 h. The reaction vv_éts concentrated and the residue

orr -4 N

t akep—dp—r—ethH—acetate—26—the—ergafre—sottton—was—washed—wthR—1—N

NaOH (2X), 1 N HA (2X), Herf]O then sat. aq. NaCl, dried (MyS(err]) and

concentrated to afford 2, 2-dinmet hyl -4-keto-1, 3- bénzoxazine (2.50 g, 37%%

as a whi Lk [err]H NVR (€DCl [err], 300 Mz, ppm 7 %&” , 7.

~ (bs, 1%0,"?9% (m 1H), 7.06 (m 1H, 6.92 (d, 1H), I'&E@S ,‘Hg)m. C A

- solution of 2,2-dinethyl-4-keto-1,3- benzoxazine (1. 77 g, 10.0 nmmol) and

- PCs (2.09 g, 10.0 nmmol) in PCC[err] (3.0 nL) was stirred at RT for 1 h

' then at 50-60C for 2 h. The reacti on was—-cbhéentrated and WD 96/ 22966

- PCT/ US96/ 01349 - 119 - the product distilled (90-95[err]C/ 2-3 mm Hg) toI

- afford 4- chloro-2, 2-dinethy| -3H 1, 3-benzoxazine. (0.496 g, 25% as a clear

Coil: [err]H NNR}%CéHﬁ)er ]-?973 B M ppnél7 @ 2q! )1H};73.¢8:( HIH), 6. 97

~(m 1H), 6.94 (d1.B54) (ml. 63H}s, 1545+.3MD. (m) 16 M) yr ELA{ 10%MeOH/CH,CL,,

. 4-chl oro-2, 2-di hylg3t¥ 1, 3- benzoxazine (0.145 g, 0.741 mmlhl) apg ezgyg

- 3- pyridylacetate N-oxide (0.270 g,,1.49 mol) in nethyl ene chloride :
nL) was refluxed for 20 B: THe iog'ije%'fﬂ‘? #elpgdonont kYAt 2d(Endmehe resi due

 taken up in etshylo.actmb2) ahd pypidine nj1ot.amg, Wwes128@hsTh Wd CHOY) sat . ag.

? 2X) | Yol : laed

’(?lgrl;'(?gnﬂ;]t e((j 'i?) aaHE gg:(rjllgnaol 7 égesﬁﬁﬁegh(l(?%gg é?%eé:;%%sem%%qy resi due
(0.148 g) in conBLtRy B'J':Srr{'&% #ﬂ.’i :'\Aé?“lréf thgetepetiam g conpestrasedi on
was concent r at ed anddrewerse sphase pimdniateaedphy plovidda axyowmt hyl ene

i i | Lde (2 and
Chen concent rat ed bo met of ot 5 ahie AR Rofly' | IRBNCHES, ekl (S0} P10
of the whitelfol PE™ 071833y 5H) m&-78im BH) 05?3 (e 2H)re &-82 (Wi t AH hi ony !
chl ori de .5.55(m, 1H), 5.25 (m, 1H), 5.09(s, 1H), 4.13(m, 1H),

3.60(s, 3H), 3.28(M, 2H), 2.9-2.4(m, 3H), 1.94(s, 3H),
1.9-1.76{(m, 1H) 1.70-1.58 (m, 1H),1.52-1.42(m, 2H) ,
1.36-1.22(m, 2H). | -
i5 ~ C. Procedure D2 was performed using 1270-3
. (reaction progress was followed by HPLC) to give
. compound 1270-4 (14.1mg, quantitative yield) as a clear
. 0il which was used as the crude material.
D.  The procedure of Bxample 54C was performed
20 using 1270-4 { 14.1mg, 0.036mmol). Purification was
carried out via preperative HPLC and provided Bio 1270-
OMe (9.1mg, 38%) as a white solid. THNMR (DMSOp,
300MHz, ppm), 8.13(d, 1H J=10.35), 8.03(s, 1H), 7.93(d,
1H J=10.35), 7.83(m, 1H), 7.49{(d, 2H J=10.35)}, 7.28(m,
25 SH), 7.10-6.81(m. 5H), 6.08(s, 2H), 5.20(dd, 1H J=9.66,
17.25), 4.33(dd, 1H J=8.97, 15.18), 3.63(s, 3H), 3.5(s,
2H), 3.1-2.95(m, 2H), 2.85-2.74(m, 2H), 2.33(s, 3H),
1.86(s, 3H), 1.72-1.49(m, 2H), 1.5-1.32(m, 3H), 1.31-
: 1.09{m, 2H). : ' :
30 : E. To Bio 1270-OMe (9.1mg, 0.016) in 1ml of
-. DMSOp¢ (NMR sample) was added 20 ul of 2N
LiOH(0.041mmol) and the reaction was stirred at rt.
overnight. The reaction was acidified (red to litmus)
with 3 drops of TFA and purified by preparative HPLC
35 This afforded BIO-1270 (6.2mg, 60%) as a white solid.



(0.5 nL, 7 mmol) dropwi se over 30 mn. The reaction was stirred for 2 h

t hen concentrated. The residue was taken-up in 5% ag. NH err].O4 and
extracted with nmethyl ene 25 chloride (3X). The organic extracts were dried
(MgSO err]) and concentrated to afford nethyl 5-(2- am nopyridyl)acetate
(0.012 g, 10%for three steps) as a white solid: 1H NWR (CDCI e}
MHz, ppn) 7%’(’139“1H) 7.40 (d, 1H), 6.50 (d, 1H), 4.52 (bSf .
(s, 3H), 3.49 (s, 2H); M5, niz 167. E. To a solution of rrethyl 5 (2-

am nopyridyl )acetate (0.012 g, 0.072 mml) in nethylene chloride (1.0 ni)
was added o-tolyl isocyanate (10 [err]L, 0.08ii1gmnol). The reaction was
stirred for 1 h then WD 96/ 22966

PCT/ US96/ 01349 - 120 - concentrated to afford a white residue (0.020 g)
cont ai ni ng met hyl 5- MIWS%W%OWW@WI@@BM&G 1PH J=10!38) 08 af9 (@,ude

net hyl 5-(2-o0- tol ylyr ¢=40).8%)i, dylﬁ@éﬁtfm(O -P%m) Wi GELgops] , (4. &5(,,, )

was treated with 2 The,react|
stirred for 18 h thgﬁbdondé%qaat g‘]'L]T?uéa rude &)ﬂdﬂhcf%s p?l??’h e’d‘”by HPLC
to afford 5-(2-0- t®&-P8r6eB0)XPyr2HY| GRS (v, ad)d 600918, 92H55°/$ 66(dd WhiH e

powder: [err]H NVRy-6CR@,[ 6% k6) 03 M&Ea, PRMTS.. %@ (sé Hq %8 #yPd,

1 7.75 (bd, 1 1 08
3t|)|) NGB, rﬂ(z 286H)G 1"% ‘B‘roﬁgiﬁ "%E%r‘f’@ed]%Hl)PEi&np? 1A %‘ﬁ)er%rvned
usi ng 5-(2-o-tolyl ule68olp$Bi dmi a2k i AL k-3 .32.(6033y) , 01 026 1ine ) (mgnadmEy he

am ne prepared in Exgnphg 2154g4&§&0@r£1&t049 H§0hY hih af fygh Bl 01282

3 1877.73 (m ey 7osgeadtene ST S MR Lol T s8 w5 1) 5 28 (m
1H), 4.45 (m 1MP, 3. 6Gradientnd 5130% B 81 708nB- 2H), 2028ids, 3, 1.54
(bm 3H), 0.92 20 (m 6H).

.

A. A solution of ethyl 3-pyridylacetate (1.65
g, 9.90 mmol) in 32% peracetic acid (10 mL) was stirred
15 at 80-90°C for 2 h. The reaction was concentrated and
the residue coevaporated with methanol (2X) then
methylene chloride to afford'ethYI'3-pYridylacetate N-
oxide (1.80 g, 100%) as a white solid: 'H NMR (CDCl,,
300 MHz, ppm) 8.38 (s, 1H), 8.22 (d, 1H), 7.39 (4, 1H),
20 4.20 (q, 2H), 3.62 (s, 2H), 1.26 (t, 3H).
B. A solution of salicylamide (4.14 g, 30.2
‘mmol) and conc. sulfuric acid (3 drops) in acetone (40
mL) was refluxed for 5 h. The reaction was -
‘concentrated and the residue taken up in ethyl acetate.
25 The organic solution was washed with 1 N NaOH (2X), 1 N
HC1l (2X), H,0, then sat. ag. NaCl, dried (MgsSo,) and
concentrated to afford 2,2-dimethyl-4-keto-1,3-
benzoxazine (2.50 g, 47%) as a white solid: H NMR
(CDCl1,, 300 MHz, ppm) 7.92 (d, 1H), 7.60 (bs, 1H), 7.47
30 (m, 1H), 7.06 (m, 1H), 6.92 (d, 1H), 1.65 (s, 6H).

- C. A solution of 2,2-dimethyl-4-keto-1,3-
benzoxazine (1.77 g, 10.0 mmol)' and PCl; (2.09 g, 10.0
mmol) “in POCly (3.0 mL) was stirred at RT for' 1 h then
at 50-60°C for 2 h. The reaction was concentrated and



-H 'To a m xture of BIO1282 nethyl ester (0.020 g, 0.033 nmmol) in nethanol
( 02 —rtr—wes—added—2—6—M+ti OH

stirred for 20 h then concentrated. The, re5|due (contal ning a 4.5 25

m xture of BlIOL282 and stariting ester) was dissolved in DMF (0.5 niL) and
met hanolyoldgnideél) then stirred for an additional 28 h. pdwussgemus on was
acidified wth trifluoroacetic acid-and concentrated. The crude product was
purified by HPLC to give BIO 1282 (0.0056 30 g, 24% as a white powder:
[err]H NVR (CDCl [err], 300 MHz, ppm 8 4& gd 8.1 Hz, 1H), 8.26 (d, 8.3 Hz,
1H), 8.15 (s, 1H), 8.04 (d, 8.0 Hz, 3566 (d, 8.7 Hz, 1H), 7.32- 7.13
(m 3H, 705 6.94 (m 1H), 6.85-. 665(m 3H), 5.96 (s, 2H), 5.06 (m

1H), 4.29 (m l,tﬁelz&oﬂé,z “; Y‘Sb%é‘?c’;&ﬁ@ Hg) to afford 4

PCT/ US96/ 01349 7- 3H), 0.78
(m 6H); HPLC (ThifFef: %q)dl B-1 lbéﬁ?’sg)}msynt‘ﬂeé?g é;n %‘PQ 1294 5

A. To a sti rrechsc& wleay @fut.helmmme (ODN135 €3100 MHZappmd 3788( {82 ny, 0.21
nmol) in CH er r%ﬁ[ [ (3;]‘45 ((gno) ﬁws] Edgq_(lj_ l,g:l—i[ﬂhr'] LA r(]dCI MS {Ug3 3?3,[ err]L,
‘err

0.42 mmol) and e’ resul ti'ng m xture’was stlrred at
RT for 18 h. Th@’”r-eactlon mxture was dilluted with CH err]Cerr] (40 niL),
10 washed vmth 5% cit D.c Acmixtibendf, 4 +Elekordo 2, 20 ddinpthirht 3SHNBHGC err ]

(20 nm), Sat. c{%g}g) nq4grgedow,4f| 18" ra]nade‘ihgre 1:I'he organic

sol ution was concen Guced ressure to 10 ng (92% of
1294-1 as a \/\hlEFjﬁiT:ﬁPetFé‘Fr Froxkee 330 [err] 7.30

(m 6 H), 15 Gmethylene3 cdlporid@0($s0 tﬁLH)waEB r?a(fl@xedlfb& 26 BR5 (The 1 H),
37725 o, Rl g i et {lod 05 2 (1 2
H; TLC, 10%e@yor Ber r FheppEQRRLC MixEure yas wa hea
sol ution of cormm(hqume&), H,0, sat. ag. NaCl, dried (MgSO.).
and concentrated to afford an oily residue (0.148 g).
_ The crude oily residue (0.148 g) in conc. HCl
15 (10 mL) was refluxed for 18 h. The reaction was
concentrated and the residue partitioned in H,0 and
‘methylene chloride. The agueous solution was washed
with methylene chloride (2X) and then concentrated to
afford a white solid (0.105 g).
20 A solution of the white solid (D 105 g) in
methanol (5.0 mL) was treated with thionyl chloride
(0.5 mL, 7 mmol) dropwise over 30 min. The reaction
was stirred for 2 h then concentrated. The residue was
taken up in 5% ag. NH,OH and extracted with methylene
25 chloride (3X). The organic extracts were dried (MgSO,)
and concentrated to afford methyl 5-(2-
aminopyridyl)acetate (0.012 g, 10% for three steps) as
a white solid: ’'H NMR (CDCl,, 300 MHz,.ppm).7.93 (s,
_ 1H), 7.40 (d, 1H), 6.50 {(d, 1H), 4.52 (bs, 2H), 3.70
30 (s, 3H), 3.49 (s, 2H); MS, m/z 167.
E. To a solution of methyl 5-(2-
aminopyridyl)acetate. {(0.012 g, 0.072 mmol) in methylene
~ chloride (1.0 mL) was added o-tolyl isocyanate (10 uL,
0.081 mmol). The reaction was stirred for 1 h then



ng, 0. 195 mmol ) was di ssolved in nethanol (10 m) was added acetic acid (O. 2
m) and Pd(OH)[err] (110 ny)—The resulting m xture was hydrogenat ed :
(H err], 50 psi) at RT for 48 h. After standard work-up, 1294-2 (35 ng,
42% 25 was obtained as colorless oil: [err]H NVR (CDC [err] 300 MHz, pprr)
6 8.06 (m 1 675.-(m 3 H, 592 (s, 2 H, 525 (m 1 %M’?l
3.61(3,3H) 622966 m 1 H), 3.10 (m 2 H), 2.94 (s, 3H)f H) ,
1.87- 1.30 (m 8 H); HPLC (gradient 8) 12 mn. 30

2- Met hyl phenyl ur eaphenyl acetic acid (35 ng, 0.12 mmol) was coupl ed with the
amne 1294-2 (35 ng, 0.08 mmol) as descri bed=-i d2&xanpl e 1A to gi ve -conpound
1294-3 in 88% [err]H NWR (CDCI[err] 300 MHz, ppm [err] 850 (m1l H),
8.30 (s, 1 H, 816 (m1 H), 7.82 5% 7.40 WD 96/ 22966

PCT/ US96/ 01349 - 122 conqgautraged F°22f17° 3 ivhireresidye. 40702019 5 H), .
g g? (2 5622(H) 75H)11 (2d52:15th(ilrbing4néﬁhym si(ﬂa-&ﬁﬂl(mid%)ﬁgréayﬁﬁcﬁﬁ&té gig
.91-2. m S adi ent

31 min; FABMS, mz 696 5 (qerrk%[géiﬁﬁferr%éﬂc] Snﬂ}'h@err](égareqw res
696). D. A solution dfolydms idglacetake ¥ 3(319
was hydrol yzed with anmew Ittr@dtaa wtemz)mlmoies(amwobad db2zo prmsllic: wite

urified on a Wdac r, a .40
|pl near gradi entyof 1%9%’ err ﬁ%g?%? 1(182§ @E?‘ ?gnﬁg)xs/é@é&? 'I]h
CHerr]CN'H err] O (0. cpxs%ermpﬁﬁhwwm iad ky HRBChtpnafferd Fvi-o-

I(3I ol 1&594 |8 n44211tEA:j i sgl aia@lmudo){gbyﬁaﬁﬂ&:(m:[derm] 01309, I\tk%) mg)a6 8. 95
m S

9. 788 (6, - e powgir ) oA (Eocl, 33 1% obefh 840 %

H, 7.10-6.71 (ml% H)H):579?7(§bdz H})r5 op (thd.11H) , %;3 T 1131)
3.41-3.25 _(m H, 2Ar§31#)803(82 6sH)2HR, 28.38s,(s3 BH) ; IM§)-ri/Dden 6 H)
HPLC (gradient 8) 27 min; FABVS, il 2pfSRedide deddr ibbhMN £ £&hsHd 13 Yas

| Merr]+1 requires 682).
' performed using 5-(2-o-tolylureido)pyridylacetic acid

_ {0.013 g, 0.045 mmol) and the amine prepared in Example
15 14A (0.022 g, 0.049 mmol) to afford BI0O1282 methyl
. ester (0.020 g, 60%): 'H NMR (CDCl;, 300 MHz, ppm)
8.18-7.73 {(m, 4H), 7.55 (d, 1H), 7.35-6.65 (m, 10H),
5.93 (s, 1H), 5.28 (m, 1H), 4.45 (m, 1H), 3.69-3.45 (m,
5H), 2.81 (bm, 2H), 2.20 (s, 3H), 1.54 (bm, 3H), 0.92
20 (m, 6H). - - :
' H. To a mixture of BIO1282 methyl ester (0.020
g, 0.033 mmol) in methanol (02.0 mL) was added 2.0 M
LiOH (200 uL, 0.40 mmol). The reaction was stirred for
20 h then concentrated. The residue (containing a 4:5
25 mixture of BIO1282 and starting ester) was dissolved in
DMF (0.5 mL) and methanol (0.5 mL) then stirred for an
additional 28 h. The reaction was acidified with
trifluorpadetic acid and concentrated. The crude
product was purified by HPLC to give BIO-1282 (0.0056
30 g, 24%) as a white powder: 'H NMR (CDCl,, 300 MHz, ppm)
8.44 (d, 8.1 Hz, 1H), 8.26 (d, 8.3 Hz, 1H), 8.15 (s,
1H), 8.04 (d, 8.0 Hz, 1H), 7.66 (4, 8.7 ‘Hz, 1H), 7.32-
7.13 {(m, 3H), 7.05- 6.94 (m, 1H), 6.85- 6.65 (m, 3H),
5.96 (s, 2H), 5.06 (m, 1H), 4.29 (m, 1H), 3.45 (m, 2H),



20 ° ' EXAMPLE 60 Synthesis of BIO-1321 A A mixture
of —rethyt—4—formytbenzoate (3.

and ammoni um acetate (2.16.g;. 28 rrm)l) in et hanol (100 n) was 25 refl uxed
under argon overnight. Afteéricooling to"roomtenpéerature, the solid

preci piW collected by filtration and washed wi thpgfiRiiade 3 x 30
|

m.). The te solid was dried under vacuum overnight to give 2.8 g (63%
of 1321-1. 30 B. To a suspension of conmpound 1321-1 (1.0 g, 4.48
mol ) in nethanol (50 nL) was added SOCI[err] (5.4 mmol; 2.7 nL of 2 Min
CH err]C[err]). The resultant solution” wedl stirred at room tenperature
overnight. After renoval of excess solvent, the residue was dissolved in
Et QAc, WO 96/ 2296

PCT! U6/ 01340 2-§35 (M, 2H) (2,31 (s, 31D, RaPOOL PP MantFr i%d & P
Na2SO4. The org&H) ¢ BBLG: K%ﬁaﬂmn%eﬁoerﬁ"r-&t Bdn;nYEy wéa@%% pressure to
give 780 ng (53% .of the am ne 1321-2 as a light yellowoil: [err]H NWR

(ChC [err], 300 Mz, ppm) 7.99 (m 2 %ﬁﬁ:ﬁ%ﬁ 7.56 (d, J =81Hz, 1H,
A), 7.42 (d, J=8.0Hz , 1 H A), 6.7, 1 H, 3.85 (s, 3 H
Owe), 3.65 (s, 3 H Ow), 265(MW188(5 2 H NH. C
-II\_lget arg neN:eL,\S%l 2 (500 ny, Ipdla mﬁréﬁi%oigtléﬁuafeﬂw\ﬂéﬂne predpared bed

oc eucm i m de s described in
Procedure C to g"%@% %V\Wn % gé 8??&“\/\5%&1) ? udBFacetic
acid and, then Béé?—ﬂl@c!asﬂth 48 angy) I\??as#Ide%rl?melh D RNr €501 to give
am ne 1321-3 i ngLP% y-médreéxﬂﬂ:]dzj WRthmaeréhrﬁéw aMriin-r k%r R8N} . 8. 32

]S b el thecbl e phetelegalband el L5
H, 1.67 (mt02 wshedseim 5%2 q-i)tris wiémtzq ) 0‘1290(@-9] ngG) , Sat
NaHCO, (20 mL), Sat. NaCl (20 mL) and dried with Na,SO,.
The organic solution was concentrated under reduced
pressure to give 110 mg (92%) of 1294-1 as a white
- solid: 'H NMR (CDCl,, 300 MHz, ppm) & 7.30 (m, 6 H),

15 €.74 {(m, 3 H), 5.90 (8, 2 H}, 5.70 {(m, 1 H), 5.25 (m, 1
H), 5.07 (s, 3 H), 4.16 (m, 1 H), 3.58 (s, 3 H, OMe),
3.02 (m, 2 H), 2.88 (8, 3 H), 2.75 (m, 2 H), 1.76 {m, 1
H), 1.60 (m, 1 H), 1.50 (m, 2 H), 1.32 {(m, 2 H); TLC,
10¥MeOH/CH,Cl,, R; = 0.67.

20 : B. To a solution of compound 1294-1 (110
mg,0.195 mmol) was dissolved in methanol (10 ml) was
added acetic acid (0.2 ml) and PA(OH), (110 mg). The
resulting mixture was hydrogenated (H,, 50 psi) at RT
for 48 h. After standard work-up, 1294-2 (35 mg, 42%)

25 was obtained as colorless oil: 'H NMR (CDCl,, 300 MHz,
ppm) 5 8.06 (m, 1 H), 6.75 {(m, 3 H), §.92 (s, 2 H),
5.2 {m, 1 H), 5.02 (m, 2 H), 3.61 (8, 3 H),-3.35 (m, 1
H), 3.20 {(m, 2 H), 2.94 (8, 3 H), 2.80 (m, 2 H), 1.87-
1.30 {m, 8 H); HPLC (gradient 8) 12 min.

30 : C. 2-Methylphenylureaphenylacetic acid (35 mg,
0.12 mmol) was coupled with the amine 1294-2 (35 mg,
0.08 mmol) as described in Example 1A to give compound
1294-3 in 88%. H NMR (CDCl,, 300 MHz, ppm) & 8.50 (m,1
H), 8.30 (s, 1 H), 8.16 (m,1 H), 7.82 (m, 1 H), 7.40



H. 20 D. 2- Met hyl phenyl ur eaphenyl acetic acid ( 54 ng, 0.19 mol)
was coupled with am ne 1321-3 (70 ng, 0.23 mml)-usiAng the nethod descri-bed
in Exanple 22D to give the 1321-4 in 87%yield: [err]H NVR (DVBO-d[err],

300 MHz, pprr) [err] 8.62 (m 1 H, 8.18 (d, J =8.1 Hz, 1 H), 8.10 (m 1H),

25 7.94-7 82 H) , 748 7.3 (m 4 H, 7.17-7.13 (m 4 (t, J
= 7.3 He, 55’%@2&9 (m 1 H, 430 (m 1H, 3.53 (s, two 5%@5;9"@}13,
Oowe), 3.39- 3 34 (m 2 H, 3. 05 (m 2 H, 2.24(s, 3 H M), 1.60-1.36 (m 3
H, 0.83 (m 6 H; HPLC (gradient 8) 40 mn (1:1); FABMS, 30 mz 617
(derr]Herr]Nerr]dJerr] of Merr]+1 requiresiBi?A. E. A solution-of
1321-4 (70 ng, 0.11 mmol) in DVSO (1 nmL) and MeOH (2 nL) was hydrol yzed

w t h aqueous Li OH as describedin Exanpl e 1B. The product was purified on a
VWydac reverse-phase M @oHim7¢22-Tr% ™ fﬁ':mon)e' 00sEnglalmi e ) griadient

g&}as‘&%[lgag] Cl\l/lgge(rsr] 2 9, 1s%ITFM, 1 B)) %/2&2% T|Jf H), 3.52 fcs' 3 H),
of 10 nL/mn to give BPB f§21 %‘[%@%ﬁ'@o dt edéﬁ) )zgw E{I 83 O'\II\IVI%Q
(DVSO-d[err], 300 MHZ.OBprip, [érH] 15 ((gragiient e)Hél minpg F@t@s; mhz £98)
g- ig (d,loJ( 843|_Di52 éténg.tﬁsé,Q&?wh(féqﬁz‘bd‘i)ssd A4 -7.32 (m ;1 H) ,

M. 346 327 (m 2 H. B (R ?W"Z‘l f%gg“é%f&‘ 5o o (r%J’

H, 0.81 (m 6 H); nglegiadueml B niy. san hydxelysed erh(a_qtae)ousFAgpa

g;[z 0(5389()[(J % er1 g ]3?[ irr]au[ ?lﬁﬁrﬁeﬂ} désdditied. 1 The p?‘ﬁﬂﬁd‘:ﬁ ??a@%ﬁ)r%%&.@&%l

47 mmn}o) and Kl[err] Xv%ﬁﬂ%r&?%%%lg%ﬁ (Qgé‘{"?n ﬁqus f@o m_

was stirred for d%eénnasrmramt e thSor¥ %@lﬂ@eﬂ@dlaﬁﬁﬁ%c@]tﬁ%t%d

The residue was part ichienafol noeihy| reEetwith and16W/aate. ofd o NatjaEed -

' give BIO-1294 in 41% isolated yield. H NMR (CDCl,, 300
MHz, ppm) & 8.95 (m,1 H), 8.42 (d, J = 8.2 Hz, 1 H),
8.08 {(d, J = 8.1 Hz, 1 H), 7.88 (8, 1 H), 7.83 (4, J =

15 8.0 Hz, 2 H), 7.36 (d, J = 8.2 Hz, 2 H), 7.15 (m, & H),
7.10-6.71 (m, 5 H), 5.97 (s, 2 H), 5.04 (m, 1 H), 4.22
(m, 1 H), 3.41-3.25 (m, 2 H), 2.83-2.80 (m, 6 H), 2.23
(s, -3 H), 1.70-1.04 {m, 6 H); HPLC (gradient 8) 27 wmin;
FABMS, m/z 682 (Ci3HiNsOsS8 of M'+1 requires 682).

20 ’ ' EXAMPLE 60
A. A mixture of methyl 4-formylbenzoate {3.48
g; 20 mmol), malonic acid (2.5 g, 24 mmol) and ammonium
acetate (2.16 g; 28 mmol) in ethanol (100 mL) was
25 refluxed under argon overnight. After cooling to room
temperature, the solid precipitate was collected by
filtration and washed with ethanol ( 3 x 30 mL). The
' white solid was dried under vacuum overnight to give 2.8
g (63%) of 1321-1. '
30 B. To a suspension ‘of compound 1321-1 (1.0 g,
4.48 mmol) in methancl (50 mL) was added SOCl, (5.4 mmol;
- 2.7 mL of 2 M in CH,Cl,). The resultant solution was
stirred at room temperature overn.ight; After removal of
excess solvent, the residue was dissolved in EtOAc,



The organr C sol utron was washed W th 60% sat ag. Nchq err] (2X) H20,

t hen

2- chl or o- 6- nethoxy 5- nitron'

(8.9 g,
8.31 (d,
8.9 Hz,

U bUIIbCIIer.LCU LU d.IIUIU

irdrne and 2 chl or o- 6: net hoxy- 3-ni tropyri di

10099 as a Irght yel'tow solid: [err]H NV\R (CDO [err], 300 Mz,
YEDW‘ 8.28 (d, 8.9 Hz, 1H), 7.10 (d, 83;d-jrmsga,bﬂ;496 82
15 25

(s, 3H), 4.06 (-s, 3H. B. A mxture of

2-chl or o- 6- met hoxy-5- nitropyridi ne and 2-chl or o- 6- net hoxy-3-nitropyrid

(8.9 g,
3.1 g,

47 mol ),
120 mmol )

t-butyl nethyl malonate (10 ni, 60 mol), and NaH (95
in THE (250 m) 30 was 3@3rred at RT for 24 h. The

I ne

ppm
(d,
i ne
%

reacti on was concentrated and the residue treated with trifluoroacetic acid

(200 nL) for
by flash chrorra

96/ 2296

6

%‘;a@% }5‘ entaﬂaé( %‘@%@S H@F’ﬁa UCtTgep% at

orgam.c -solution was concentrated under p@‘dpgggapgggqgre

- - to afford methyb Sivel 780 X V(53%) bEOLRNM AR CRIAlS @3 3 sn; ﬁ@% as

o T e i S Gl T

- yel |l ow

oil:

(d, 8.0 H,

ed

125

a

7 04
A

m xture of rreﬁhyArBr (-5t dx T * 8pit Hg) pylrldyll’adet - 42( (1604:7 9, 800 Hz rrrml )
. and 10% Pd on caJ bprg ( Re963 4Qk 6 r(tet byk gc-etaiq;)(z;;nab 380 sthRanghey l L)

- was stirred unde
. Celite and the f

RGP S A e Y S

- et hoxy) pyri dyl aetiH)e. (0. 041 g, 1000/() as a light yeIIow oil: [err]H NIVR
. (CDO [err],

- (s, 3H),

met hyl

6- (3-

L 7300 MHz, ppra. 61heé Gfiné. £35E-2 1tdoo Geffo1(da wmb1iZgadH), 3.

15

20

25

30

35

o Seodiben, iR W2 Bbe R igueine v roayRusel it o

(380 mg, 1.0 mmol) as described in Procedure C to g:r.ve
material which was-deprotected with trifluoroacetic acid
and, then basified with Et,N as described in Procedure D1
to give amine 1321-3 in 70% yield: H NMR (CDC1l,, 300 MHz,
ppm) 8.32 (t, J= 9.1 Hz , 1 H), 8.20 (d, J = 8.3 Hz, 2
H), 7.34 (m, 2 H, Ar), 5:.40 (m, 1 H), 3.86 (s, 3 H,

OMe), 3.58 (s, 3 H, OMe), 3.41 (m, 1 H), 2.85 (m, 2 H),
1.67 (m, 2 H), 1.53 (8, 2 H), 1.30 (m, 1 H), 0.90 (m, 6
H). - ' Co
D. 2-Methylphenylureaphenylacetic acid ( 54 mg,
0.19 mmol) was coupled with amine 1321-3 (70 mg, 0.23
mmol) using the method described in Example 22D to give

. the 1321-4 in 87% yield: !H NMR (DMSO-d%, 300 MHz, ppm) &

8.62 (m, 1 H), 8.18 (d, J =8.1 Hz, 1 H), -8.10 (m, 1H),
7.94-7.82 (m, 4 H}, 7.48 -7.34 {(m, 4 H), 7.127-7.13 (m, 4
H), 6.92 (¢, J = 7.3 Hz, 1 H), 5.24 (m, 1 H), 4.30 (m, 1
H), 3.53 (s, two peaks, 3 H, OMe), 3.39-3.34 (m, 2 H),
3.05 (m, 2 H), 2.24(s8, 3 H, Me), 1.60-1.36 {(m, 3 H),
0.83 (m, 6 H); HPLC (gradient 8) 40 min (1:1); FABMS,

m/z 617 (Cy3H,oN,0, of M'+1 requires 617).

E. A solution of 1321-4 (70 mg, 0.11 mmol) in

DMSO (1 mL) and MeOH (2 mL) was hydrolyzed with aqueous
. LiOH as described. in Example 1B. The 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)

94



triethylamne (50 m., 0.36 mmol) in nethylene chloride (1.0 nm.) was added
o-tolyl isocyanate- (41 [erxr]l 0 36 nmol). The-reaction was—stirred for 4
h then 20 concentrated. The crude product was purified by flash

chromat ography (silica gel, 3:2 hexane-ethyl acetate) to afford the Methyl
6- (2- met hoxy-3-0- tolylureido)pyridylacetate (0.060 g, 55% e
powder: [er (cbdf[err], 300 WHz, ppm 8.33 (d, 7.9 ; , 7.51
(d, 7.8 Hz, 1H), 7.41 (s, 1H), 7.17 (m 2H), 7.08 (m 2H), 6.77 (d, 7.9 Hz,
1H), 3.81 (s, 3H), 3.71 (s, 3H), 3.67 (s, 2H), 2.20 (s, 3H). E. A solution
of nmet hyl 6-(2-nethoxy-3-0- tolylureido)pyrid@facetate (0.023 g, 0.070
nmmol) in 30 nmethanol (1.0 nL) was treated with 2 M Li OH (90 [err]L, 0.18
nmol ) . Thereactlon vvas tirred,for ;18 h, diluted with_H and
washed with ether EHAM Qo ¥i Wb\ﬂgl'f}hé]% gt&d%n %‘H 5% adq.
citric acid. The prrﬂcﬂlum wax gllivet BIQ€1321 (R gl \B4ih isp2ated yhelde: Har 35

t 6- (2- Met h A J d d , 9822
P(C):T?IU\éSGI 0(1349 - 0?6“]@ W s ur3% erbﬂt\ﬂ AR a&id 7 X\Df%ﬁflﬁitﬁ)('
B Ottem

3 whi te sol |
(CD[err] OD, 300 MHAB -‘p7pn‘f"'8158 8. 251 m? s = B-GoHagl EH) 77
3H), 4.01 (s, 31, 43!69 (73442Hy,.32 80, (4, HBH)7.1957.10z (R164 B), 6.92 (t, F
Procedure C was perf qQ ra;eq ﬁ%l ng ﬁfn ng i@rg& % ';he4r §§_ul(‘tn| ng gy Od#ﬁ},f vas

subj ected to the condltlons- zcrl roce ure vi de

salt 1336-1. G The FodBdured esErT%eﬂ“‘l P Banfi-@2 iR'\AésﬁiO“e)per:‘F-o?%d
usi ng 6-(2-net hoxy-133t2- (mol Bl B i do8pytmdye Foet mmutgr@awnﬂ 8) 27.B®l4in

mol ) and ami ne- Tan%'ilzts 31338nl (io%l\glﬁugmé) I)(ct 6?2%00% R 336
t-butyl ester (0 024 99 ag ite foam [e 13, 300 MHz,
ppm) 8. 40 (d q(’z‘mf 8

EXAMPLE 61

A. A slurry of 2,6—dici;'loro—3-nitropyridine
(92%, 9.9 g, 47 mmol) and K, CO, powder (6.5 g, 47 mmol)
15 in methanol (100 mL) was stirred for a week at RT. The
=+ ' reaction was filtered and concentrated. The residue was
partitioned in ethyl acetate and 60% sat. ag. NaHCO,.
The organic solution was washed with 60% sat. ag. NaHCO,
" {2X), H,0, then sat. ag. NaCl, dried (MgSO,) and -
20 concentrated to afford 2-chloro-6-methoxy-5-
nitropyridine and 2-chloro-6-methoxy-3-nitropyridine
(8.9 g, 100%) as a light yellow solid: !H NMR (CDCl,,
300 MHz, ppm) 8.31 (d, 8.3 Hz, 1H), 8.28 (d, 8.9 Hz,
1H), 7.10 (d, 8.3 Hz, 1H), 6.82 (d, 8.9 Hz, 1H), 4.15
25 (s, 3H), 4.06 (s, 3H).
B.- A mixture of 2-chloro-é6-methoxy-5-
nitropyridine and 2-chloro-é-methoxy-3-nitropyridine
(8.9-g, 47 mmol), t—butyl methyl malonate (10 mL, 60
mmol}, and NaH (95%, 3.1 g, 120 mmol) in THF (250 mL)
30 was stirred at RT for 24 h. The reaction was
concentrated and the residue treated with
trifluorcacetic acid (200 mL) for 2 h. The reaction was
concentrated and the product separated by flash
chromatography (silica gel, 95:5' hexane-ethyl acetate)



15 '8.3 Hz, 1H), 7.50 (d, 7.9 Hz, 1H), 7.43-7.06 (m 6H), 6.80-6.67 (m
AHy—5-92—(sT—2H)— 5197 8791 (s, ;

2.65 (m 2H), 2.31 (s, 3H), 4,58 (m 3H), 1.31 (s, 9H). H To a sol ution of
BI O1336 t-butyl ester 20 (0 024 g, O. 035 mol ) i'n" met hyl ene chloride (3.0
n) was yasisbpdeds! i f | Uoroacetic acid (3.0 nL). The react poTvUsssmis®i rred for
2 h then concentrated. The crude product was purified by HPLC' to afford
BIO 1336 (0.011 g, 50% as a white powder: [err]H NVR (CD[err]SOCD[err],
300 MHz, ppm 8.73 (s, 25 1H), 8. 52 (s ]élél) 8.47 (d, 8.3 Hz, 1H), 8.31
(d, 7.9 Hz, 1H), 8.11 (d, 8.3 Hz, 7 (d, 7.9 Hz, 1H), 7.21-7.09 (m
2H), 7.00-6.70 (m 5H) 5 98 (s, 2H) '5.08 (m 1H, 4. 36 (m 1H), 3.97 (s,

3H), 3.52 (m 2§}, a8 s-%zZEeéﬁo fﬁ-m?r. gﬁ f_l;g 0.81 (m
6H): 30 HPLC (G adient B ﬂ’éfkt’hi To-1382 A
S ethyl 6o ani 3'2(693) ﬁé*éoesam TEnagM ail e (HGRYRNIEPRLe 360 MiBgomy
0.60mmol ) in CI-[:mn)r]&]q'kr(rq, (8501 HzanlH) , MQQEH,ZRGBHz, 1H), 4.09

PCT/ US96/ 01349 g 1254 2Si eph 0 4i%Eu 1p added met hanesul fonyl
chl ori de (76 2rn§s,' 6)'/ 3 WIng ver ggm n.’at rt. Following 1 hour of

stirring the’ reaction i dPl ﬂ‘f" URP AE CRpLhyY @1 @-methemr$-partiti oned 3
times with 5% mitra:);ﬁrzzi&dyda@:&)(&ténk& omtge; Q241 mimpl } bahde1 ¢4 xddign and

25'83%‘){3;0%59%%55 R i av e i S
7.26 (s, 5H) " gntge s Airred) undep Hy (49 028@/ tor 619, Fhey (s, 3H)
3.02 (m 10 ZFﬂmlﬁtﬁﬁh was THltér8d- thdd Cedite-andHehe ffiaﬂaeat 3) 24.26
1 0
ih o1 16 Seifirdnd b A L
Stirring is comethasy Aydmpetate (0.041 g, 100%) as a light yellow

oil: 1H NMR {CDCl;, 300 MHz, ppm) 6.82 (d, 7.6 Hz, 1H),

6.65 ,(_d_, 7.6 Hz, 1H), 3.94 (s, 3H), 3.70 (s, 3H), 3.65

(s, 2H). :

15 D. To a solution of methyl 6-(3-amino-2-
methoxy)pyrxdylacetate {0.078 g, 0.33 mmol} and
triethylamine (50 wmL, 0.36 mmol) in methylene chloride
(1.0 mL) was added o-tolyl isocyanate (41 uL, 0.36

- mmol). The reaction was stirred for 4 h then

20 concentrated. The crude product was purified by flash
chromatography (silica gel, 3:2 hexane-ethyl acetate) to
afford the Methyl 6-(2-methoxy-3-o-
tolylureido)pyridylacetate (0.060 g, 55%) as a white
powder: H NMR (CDCl;, 300 MHz, ppm) 8.33 (d, 7.9 Hz,

25 1H), 7.51 (4, 7.8 Hz, 1H), 7.41 (s, 1H), 7.17 (m, 2H),

7.08 (m, 2H), 6.77 (d, 7.9 Hz, 1H), 3.81 (s, 3H), 3.71
(s, 3H), 3.67 (s, 2H), 2.20 (s, 3H).

E. A solution of methyl 6-(2-methoxy-3-o-
tolylureido) pyridylacetate (0.023 g, 0.070 mmol) in

30 methanol (1.0 mL) was treated with 2. M LiOH (90 uL, 0.18
mmol). The reaction was stirred for 18 h, diluted with
H,0 (5.0 mL) and washed with ether (2X). The aqueous
solution was then acidified with 5% aq. citric acid.

The product was filtered and washed with H,0 then ether
:'35 to give 6- (2-Methoxy-3-o-tolylureido)pyridylacetic acid




15 The reaction mxture is acidified wwth TFA (red to litnus) and
concentrated in vacuo. The cl ear—crude gum was—taken-up in Et.OAc (20nt) -and
wor ked up as described in Exanple 62A yielding 1382-2 (122 ng, 57% as a '
clear gum [err]HNVR(CDC [err], 300Mz, ppm, 7.33(s, 4H), 5.54(d, 1H 20

J=7.89), 4.39(m 1H), 3.47(S, 3H, 3.09 (m 2H), 1.92- 1.28( . HPLC
(G adi ent 3) WO:! n. (100%. MS, nz 359. C. The procedur?q@ﬂ”%’d I n

Exanpl e 1A was performed using 1382-2 (48ng, 0.13mml) and amne [err]-14
25 (25ng, 0.09mmol) to give 1382-3 (51 ng, 62% . [err] HNVMR(CDO [err], '
300MHz, ppm), 7.97(d, 2H J=7.38), 7.35(m 7Hyr,18654(m 1H), 5.35 (dd, 1H .
J=5.77, 13.50), 5.09(s, 2H) 4.75(m 1H), 4.14(m 1H) 3 88(s, 3H), 3.62(s,
3H), 3.09(m 2H), 2.73(m 1.92-1.77(m 1H), 1.55(m 30 1H),
1.55-1.49(m 2H), 1.4 Plfsgm 64%))asn wlmee @Eiﬁf ot eﬂtm (0B, 0300 MHz,
conpound 1382-3 was rﬁm\/@isondezscmal i) £ Nyel oa)atkyy’ 90pdLlv100S (RS

d ibed in P d D2 ,t 9%...af L
orrT v o [orr) G S0 ks S, % 1Bs 0, 508 %k J38F e, myy
7.49-7.38(m 2H), 5.?@-55 31 (m WD 96/ 22966

PCT/ US96/ 01349 - 18 - lH) B. 86§ﬁoc3¢lﬂ)re3:575(§,pe'i|ﬂbrnﬁd298:2n Sdinég -2,

1.89- 172 1 1. d I
49 was peE]Enorng?j usi %‘3’ 1 8&2\: %él_%!bi"ét M‘%ﬁ%%gu ve ESE{'% e%‘&ﬂiiExarrp ©
ester (22.6 ny, 111%Aeseribed; Pé 8}3?%#%%&1] HQVREremEre cTFA- am/l-&altpprr)
8.02(d, 1H J=8.1), 7.13%86d1.2H J=8.0), 7.59(d, 1H J=8.1), 7.29-7.19(m 5H),

5 8(s 35 39 (s 21y 2. He 219 Brodafure skl Tipdl) g ngamle T Haol "
3H), 1.65-1.18( m1015nﬁrfpsmeﬁzu$5!zs & (Bimethexy-B-gat yl ester (27.6ny,
0. 027mmol ) tolylureido)pyridylacetic ac1d (0.014 g, O©. 044 mmol) and
amine-TFA salt 1336-1 (0.017 g, 0. 045 mmol) to afford
- BIO1336 t-butyl ester (0.024 g, 79%) as a white foam: H
NMR (CDCl,, 300 MHz, ppm) 8.40 (d, 7.9 Hz, 1H), 7.63 (4,
15 8.3 Hz, 1H), 7.50 (d, 7.9 Hz, 1H), 7.43-7.06 (m, 6H),
: 6.80-6.67 (m, 4H), 5.92 (s, 2H), 5.19 (m, 1H), 4.47 (m,
- 1H), -3.91 (s, 3H), 3.61 (s, 3H), 2. 65 {m, 23), 2.31 (s,
3H), 1.58 (m, 3H), 1.31 (s, 9H).
H. To a solution of BIO1336 t-butyl ester
20 (0.024 g, 0.035 mmol) iﬁ'methylene chloride (3.0 mL) was
added trifluoroacetic acid (3.0 mL). The reaction was
stirred for 2 h then concentrated. The crude product was
purified by HPLC to afford BIO-1336 (0.011 g, S0%) as a
white powder: H NMR (CD,SOCD,, 300 MHz, ppm) 8.73 (s,
25 1H), 8.52 (s, 1H), B.47 (d, 8.3 Hz, 1H), 8.31 (4, 7.9
Hz, 1H), 8.11 (4, 8.3 Hz, 1H), 7.81 (4, 7.9 Hz, 1H),
7.21-7.09 (m, 2H), 7.00-6.70 (m, SH), 5.98 (s, 2H), 5.08
(m, 1H), 4.36 (m, 1H), 3.97 (s, 3H), 3.52 (m, 2H), 2.64
(m, 2H), 2.25 (s, 3H), 1.55-1.25 {m, 3H), 0.81 (m, 6H);
30 HPLC (Gradient B), 20.0 min; MS, m/z 620.

‘A. To methyl &-amino-2(S) -N-BOC-aminohexanoate
hydrochloride salt (200mg, 0.60mmol) in CH,Cl, (5ml) and



is stirred in CH[err]C![err] (1n1) at S[err]C. TFA (1. 0n1) I s added in one

pC"f'nn +he—-ce—bath—+s—rermrpyed—arro—strrri 819) rs—t5—conttroed—for—2—hours.
The reaction mixture is concentrated in vacuo and,subjected to preparative
HPLC purification to provide Bl O 1382 (1l4ny, 75%¢as a white solid.

[ err] HN err], 300MHz, , ppm) 8.71(d, 1H J=7.82), PETOddsib13sdH J=8. 01),
8.04-7. H) , 7.59-7.44(m 3H),, 20 7.32-7.20(m 3H), 7.01-6.98(m 2H),
5.30(dd, 1H J=7.50, 14.93) 4.35(m 1H), 3.93(s, 3H), 3.84-3.62(m 2H),
3.09- 3.45(m 2H), 2.99-2.78(m 6H), 2.32(s, 3H) 1.75-1.15(m 6H). HPLC
(Gadient 3) 27.8 min. (95%. M5, nu 696.123XAVPLE 63 25

Synthesis of BIO 1400 AL To 4-phenyl-1-butene (3.47 g, 3.94 nL, 26 mol)
at RT was added_chl gr osul f onylJ, .i sogynat e 2.1 5 under
argon. The r'esa'Ff*l ﬁ‘?‘?t'ﬁﬁei’vﬂ'g’ tlr"‘rseagésa g nesl‘?ﬁ%icf’gg%’%rﬁ?ture
was added 30 dr dpeéi 2mgi 00 26 Temeld Wropwisengven| 2tmim. ¢t MEHCJ err] (5 g),
NaHSO err] (1. 5FG?.169ﬁn§'[er&ﬂ G @ebCLbe" the (Fadidop ¥ Miduedal orr] C

After 1 h, th ut L on_wa centrat r reduce ressyre .and the
resi due was extMW, E’c‘egnzﬁltzh?ﬁ?@c Raftitg@"ﬁg)g himes !‘g'dgsil"dﬁ Tifhe organic
| ayer was maﬁhedc;d VEX®Brel06 Gvater (1x1m1), brine (1ximl), and dried

PCT/ US96/ 01349 sawthmt éat)wasd@oﬁéeﬁtwté@[ﬁg rdaﬁqogrr]

and concentr at egv reduced ssure ive 6 % the beta
| act am 1400- 1 a§°aY+ 230 mgp e?‘%?ﬁg (ﬁ%ﬁr;?‘ 5"?’? 300 MHz, ppm
6 7. 30 7 13 (m‘M(O&C)l,;. 63%!@& mm)Nm)zsmss BHY dcl,58Xd; 1M,8, 4.7, 1.7

iy T séﬁéi“” 5.3 Sudtany’ Wgr2(? i) arwaldel iy Ioloaled? (M 2
1400-1 (500f%y 5 go2 rﬁmf 8, réé’c’;H (25 %0 Ry #j%ﬁ i’%ﬁf B?’rsgé;&nﬁ/a% 10

stirred at RT f24.26 thin. TieB% eMS, i m@ AVXture was dlluted wi th Et OAc (100
m.) and basified with B 3Npdtislg2-1 (225mg, 0.60mmol) in 10ml MeOH at
rt with stirring is added 2N LiOH (0.51ml, 1.8mmol)
. dropwise over 2 min. Stirring is continued overnight.
15 The reaction mixture is acidified with TFA (red to
litmus) and concentrated in vacuo. The clear crude gum
was taken up in EtOAc (20ml) and worked up as described
in Example 62A yielding 1382-2 (122 mg, 57%) as a clear
.. gum. ‘HNMR(CDCl,, 300Mz, ppm), 7.33(s, 4H), 5.54(d, 1H
20 J=7.89); 4.39{(m, 1H), 3.47(S, 3H), 3.09 (m, 2H), 1.92-
1.28{m, 6H). HPLC (Gradient 3) 19.23 min. (100%). MS,
-mz 359. : : :
, C. The procedure described in Example 1A was
performed using 1382-2 (48mg, 0.13mmol) and amine £-14
25 (25mg, 0.09mmol) to give 1382-3 (51 mg, 62%).
'HNMR (CDCl,, 300MHz, ppm), 7.97(d, 2H J=7.38), 7.35(m,
7H), 5.51(m, 1H), 5.35 {dd, 1H J=5.77, 13.50), 5.09(s,
2H), 4.75(m, 1H), 4.14(m, 1H), 3.88{(s, 3H), 3.62(s, 3H},
_ 3.09(m, 2H), 2.73{m, 2H), 1.92-1.77{(m, 1H), 1.70-1.55(m,
30 1H), 1.55-1.49(m, 2H), 1.49-1.15{(m, 13H).

D. The CBZ protecting group of compound 1382-3
was removed under catalytic hydrogenation conditions as
described in Procedure D2 to give (13.2 mg, 35%) of

. product 1382-4. IHNMR (CDC1,, 300MHz, ppm). 8.23-8.12(m,
35 2H), 8.02-7.82(m, 2H), 7.49-7.38(m, 2H), 5.50-5.31 (m,



pH = 9-10 (pH paper). The resulting solution was washed with Herr]O (10
m.), Sat. NaHCO err]- (30 nL),  Sat._Nad (30 nit).,.dried-wth Na2S4, - and. - -
concentrat ed under reduced pressure 15 to give 270 ng (52% of am ne
1400-2 as a yellowoil: [err]H NWR (CDCl [err], 300 MHz, ppm [err]
7.28-7.15 (m_5 H Ar .66 (s, 3H,OVE),2.66(m2H),248

15.7, 4.0 Hz WPW”‘Q)zg (dd, J 15.7, 8.8 Hz, 1 H), 1.70 (% %%7“131954
(s, 2 H, NH); TLC, 10%veOH/ CH err]C[err], Rerr] = 0.35; 20 FABMS, mz
207 (CJerrJ]Herr]NO2 of Merr]+1 requires 207). C. Free am ne 1400-2 (100
ng, 0.55 mmol)) was coupled with N err]-t-Boe- lggl eu- N-hydr oxysuccini m de
(163 nmg, 1.52 nmol) as described in Procedure Cto give material which was
deprotected with trifluoroacetic acid 25 (0.5 nL) and then basified with
Et 3N as descri bed i mProce®é(®,DIH) e i F2(shec3Bhv Ao 204@068 (mn 9BY6 yi 89k

E err]H NV §-Dc:l4[ ggfl( ,ﬂzl)m Vs P00 9260% hath - 9.0 H, 1 HZ g (2T
m , Ar), m ea

2.79 (s, 2 H), 2.62 (t, 5'3 i’”&?ﬁ"iﬁ ‘i‘”ﬂ"\gﬁd& rg.

1.87 (m 2 H), 1.68 (psrfpm»ed 98339(&?83-44) {1%. Smep MSMBD.)tEL@.ve Blo
10%0H CH{ er7) O (1 138 leebikyT stdrars 05 Wy, H1a%) ( 8bod! Ghicd ad?s

and 13.6 mn (1:1); E%%ééfaﬁ%%o%erw errJ l\&e{d’]%{e ; I\/_L 87 ér'l -

requires 321).
PCT/ US96/ 01349 - 130 I=830) ,27VE8H4) phiénd+8ir Bapfo2Pi-26 28i(w, asﬂbl. (7.Glm-rrg

8 24 rrgo:j) wasEXcoquI eﬁ'“““b hupe elbpee 14002, Ei/b)ngs 952.? 4 20-
escri pe in a e {0 C un err
e 4300 L7 cgTRRUNtg0q £ 00 1y

(DVBO-d[ err], 300 M2
(m 2 H, 7. 97 (clOJ2=6@-zi ﬁz(mH?HW 3341'(@5. 3m.81@65|z; mﬂm 1751-38 (ms.,4
H, 7.27- 7.09 (m 9ud) 756.91 (t, J = 7.3 Hz, 426m1H) 4.03 (m

25 (s, 3 0. 17071 41 (m 5 {1 HETE g‘?“("ﬁm E%t - Wichng. (§-pagmoy)
Jerr]Herr] N err]qlérp}ilé‘re@[wr%glz (lml) at- 5°c ‘TFA (1.0ml) is added
in one portion; the ice bath is removed and ‘stirring is
15 continued for 2 hours. The reaction mixture is
=+ concentrated in vacuo and subjected to preparative HPLC
. purification to provide BIO-1382 (14mg, 75%) as a white
- solid. 'HNMR(DMSOp,, 300MHz, , ppm) 8.71(d, 1H J=7.82),
8.21(d, 1H J=8.01), 8.04-7.91 (m, 3H), 7.59-7.44(m, 3H),
20 7.32-7.20(m, 3H), 7.01-6.98(m.2H), 5.30(dd, 1H J=7.50,
14.93) 4.35(m, 1H), 3.93(s, 3H), 3.84-3.62(m, 2H), 3.09-
3.45(m, 2H), 2.99-2.78(m, 6H), 2.32(s, 3H) 1.75-1.15(m,
6H) .  HPLC (Gradient 3) 27.8 min. (95%). MS, mz 696.

1
L 2.
A

EXAMPLE 63
A. 'To 4-phenyl-1-butene (3.47 g, 3.94 mL, 26
mmol) at RT was added chlorosulfonyl isocynate (3.54 g,
2.17 mL, 25 mmol) under argon. The resulting mixture
was stirred overnight. The reaction mixture was added
30 dropwise to a rapidly stirring solution of NaHCO; (5 g),
NaHSO, (1.5 g) and H,0/CH,Cl, (15 mL/10 mL) at 0 °C.
After 1 h, the solution was concentrated under reduced
pressure and the residue was extracted with EtOAc (2 x
50 mL). After separation, the organic layer was washed



Tequires 587). E Corrpound 1400-4 (70 mg, 0.119 mmol) in DVBO (1 nL) and

The product was purified on 15 a Vydac reverse-phase C18 col um (22 mm x
25 c¢cm) using a |inear gradi®nt of 20 %GH[err]Cl\l/H[err]O(O 1 %TFA) to 50

%CH[er%, %rr]O(O 1 %TFA) with a flow rate of 10 grgfidobmizge 91 Ve t he
BI O 1400 in isolated yield: [err]H NVR (DMSO-d[err], 300 MHz, ppm

[err] 8.93 (m 1 H, 814 (m 1 H), 7.91-7.81 20 (m 3 H, 7.34 (m 2 H),
7.27-7.09 (m 9 H), 6:92 (t, J =74 H, 1H, 427 (m 1H, 400 (m 1
H, 3.43 (d, J = 14.2 Hz, 1 H), 3.36 (3.139=14.2 Hz, 1 H), 260230(m4.
H, 2.22 (s, 3 H, 1.68-1.55 (m 3 H), 145(tJ—69Hz 086(m

6 HPLC 5 1L 4 FABIVB

(C[H)er r]H er E ]ngﬁlg'F%] aaé) %gc?] {\% iggfggﬂl Yes 5‘%%'?% &)ﬂ% iFSTS t]rg?

anal yti cal HPL@nderaaﬁém:eé paeswmrtcgmmeeﬁtooomz@l%mfertrl]eobeﬁfaer r]o
(0.1 % TFA) to14et¥m Thbori] &8V &l RIdHtO¥eQ1bwoikA) 'H MR GeodignBod: a

| i near gradi en f % r . 0oT tp 4Q.,.%
CH[err]?:l\l/H[er&?% g8, [25&%%6419?08&) gpis P 1057 33

PCT/ U596/01§493-013§dd AT = X4 MBn rotdonAoi’cHEei @ (!hzozn@é &1 Fol?) 6i n

CH err]d [err] negsat apat gdsavi {d, Ahanvls iesaeyangl ¢ {399 (merrd ) ;3Ticpmol ) at

RT. The reacti for 2 m nut es and t hen concentrated. The
resi due was 5 %ﬁé‘ﬁ%ﬁ’%ﬁ’#iﬂf‘ %Zh excess ether to afford the product
(98 ny, 12% as a whitB. pohmlqummﬁ thepbetar 1actmoAA4A- 1 BRP, 9. 08 (s,
1H), 8.80 (s, ;:g)& 2(880mnél) 2HieoH - &% @l.) ,2hhda HCH5(A daL B 33%)3Qabm 2H),

00 by RERER ML ol 2no Bnncrion mifiyne Bag0) L1100 O ciie
(12 ny, diluted with EtOAc (100 mL) and ba51f1ed with Et,N until
= 9-10 (pH paper). The resulting solution was washed
WJ.th H,0 (10 mL), Sat. NaHCO, (30 mL), Sat. NaCl (30 mL)},
. - dried with Na,S0,, and concentrated under reduced pressure
15 to give 270 mg (52%) of amine 1400-2 as a yellow oil: 'H
NMR (CDCl,, 300 MHz, ppm) & 7.28-7.15 (m, .5 H, Ar), 3.66
(s, 3 H, OMe}), 2.66 (m, 2 H), 2.48 (dd, J = 15.7, 4.0
Hz, 1 H), 2.29 (&4, J = 15.7, B.B Hz, 1 H), 1.70 (m, 2
H), 1.54 (s, 2 H, NH); TLC, 10%MeOH/CH,Cl,, R, = 0.35;
.. 20 FABMS, m/z 207 (C,,H,2NO, of M'+1 requires 207).
C. Free amine 1400-2 (100 mg, 0.55 mmol)) was
coupled with Na-t-Boc-Ne-leu-N-hydroxysuccinimide (163
mg, 1.52 mmol) as described in Procedure C to give
material which was deprotected with trifluorcacetic acid
25 (0.5 mL) and then basified with Et,N as described in
Procedure D1 to give the amine 1400-3 in 95% yield: 'H
NMR (CDCl,, 300 MHz, ppm) & 9.02 (d, J = 9.0 Hz, 1 H),
7.27-7.14 (m, 5 H, Ar), 4.26 (m, 1 H), 3.64 (s, two
peaks, 3 H, OMe), 3.44 (m, 1 H), 2.79 (8, 2 H), 2.62 (t,
30 J=7.8 Hz, 1 H), 2.54 (d, J=4.9 Hz, 1 H), 1.87 (m, 2
H), 1.68 (m, 2 H), 1.36 (m, 1 H), 0.92 (m, 6 H); TLC,
10%MeOH/CH,Cl,, R, = 0.47 and 0.18; HPLC (gradient 1) 12.2
min and 13.6 min (1:1); FABMS, m/2z 321 (C;H;N.0; of M'+1
requires '321).



0.047 mml) in DVF was treated with D PEA (40 [err]l, 0.22 mol) and BOP
(20 ng, 0.045) at RT. After the reaction was s_LJ_LLe.d_overnl ght it--was- -
worked up as in Exanple 1A 15 to afford BIO 1051-OBu (18 ng, 69% as a
foam C. BI O 1051-GBu (19 ng, 0.031 mmol) was treated with TFA (2 L) at
RT for 30 mn and then concentrated. The crude product was purlfisg BX HPLC
to afford Bl (W9@¥22966 3 ny, 399 as a white powder: HPLC 20 (g™ N
19.2 mn, FAB: 517 (M+tH)+, MN516.3. Synthesis of BIO 1110 A The am ne
from Exanple 6A (49 ng, 0.15 mol) in CHerr]C[err] was treated with TFA
(10 m.) at RT. The 25 reaction was stirred fock3®-hours and concentrat ed.
The residue was di ssolved in DV and neutralized with triethylam ne at RT.

This was foll owed by addltlon of 4n|tro en he i S anate (26.5

0.16 nmol) and stirred 1 hr. I’B\% Béepﬂo:iz "eg%m“eidi.h‘éomsz

;rgzgf(a bg:_bge §O|3l5d( o[;;rhrb%)m?:d:i)@ e]dfzvﬁ.%: meésztj?t?ms-:{ d(snxzhﬂi,SSI o
m g o é!?)b E&Hh? 49 %o d

Y0 o8 baoeh OOE&T dov ! m{ (oG-, 306 enruiﬁi%%s&?@f’o {8

- B. The product &f Exaane %Ai&ﬂ.mjl 26.-B2 1Tmiin) n/an);euwed(dm toh =1@%a

Pd/C in MeOH while s iﬁﬂ df‘{ (g) E)T,s Ry Q" a8 fgen1 0gf T:r@ mEag IHZQ .27_

'545 a

m xture was filtered roug nd concentrafed yi'el d
of a beige solid. = [&PPHRR éﬁ@l [Ge'rsr:'] (€308 ™73 pl#y - 1#‘ -94(r?45 =y, 17**@)3
(d, 2H), 6.94 (d, 2Hs.05. ?x, (InH)l.H)3 52 Z&,(mZplbaka, 72 ¥,noMe)), 31.382 (an 2
ilf) §30ﬁ17§ (rg '?'E)e prodbc%lg‘? %{M@[QSE] glg %ﬁiFLq 7((1C5'1a(1|1e3b[: and
triethyl amne wadOt r Bt e %tﬂ“pg i E mal“ 2(531 FeesHeN REOM*L After
stirring overnight, requiréerss?) was purified by HPLC. [err] HNMR
‘E. Compound 1400-4 (70 mg, 0.119 mmol) in DMSO
(1 mL) and MeOH (2 mL) was hydrolyzed with aqueous LiOH
as described in Example 1B. The product was purified on
15 a Vydac reverse-phase Cl18 column (22 mm X 25 cm) using a
linear gradient of 20 ¥ CH;CN/H,0. (0.1 % TFA) to 50 %
CH,CN/H,0 (0.1 % TFA) with a flow rate of 10 mL/min to
give the BIO-1400 in 22% isolated yield: 'H.NMR (DMSO-4d°,
300 MHz, ppm) 3 8.93 (m, 1 H),. 8.14 (m, 1 H), 7.91-7.81
20 (m, 3 H), 7.34 {m, 2 H), 7.27-7.09 (m, 9 H), 6.92 (t, J
= 7.4 Hz, 1 H), 4.27 {m, 1 H), 4.00 (m, L H), 3.43 (4, J
= 14.2 Hz, 1 H), 3.36 (d, J = 14.2 Hz, 1 H), 2.60-2.30
{m, 4 H), 2.22 (8, 3 H), 1.68-1.55 {m, 3 H), 1.45 (t, J
= 6,9 Hz, 2 H), 0.86 (m, 6 H). HPLC (gradient 1) 20 min
25 and 20.5 min (1:2.45); FABMS, m/z 573 (c,,n.omos of M+1
requires 573).
Conditions for analytical HPLC:
Gradient 1: a linear gradient of 20 % CH,CN/H,O (0.1 %
TFA) to 70 ¥ CH,CN/H,0 (0.1 % TFA).
30 Gradient 8: a linear gradient of 15 % CH,CN/H,O (0.1 %
TFA) to 40 % CH,CN/H,0 (0.1 & TFA).

EXBRMPLE 64
Synthesis of BIO 1051



(CDCT[err] 300 MHz, ppm): 7.55 (d, 2H), 7.36 (m 12H), 7.04 (m 1H), 6.34
(d,

(m 6H) FAB: 532 (N%Fb[err] NMV531 36 "HPLC. (C}ad|ent A) 20.31 m n.
EXAMPLE 66 Synthesis of BI 01527 20 A. To a sol.ution of am ne
[err]- SWv) In CH err]C [err] was added BOC- Pro- okoPfayl V. ) and
then strr t rt overnight. The resulting mxture was diluted with

et hyl acetate and then washed with 5% citric acid (2X), sat. aq NaHCO3 (2X)
dried (Na[err]SOerr]), 25 filtered and concentrated to
give crude product as a white foam The dBdva crude product was dissol ved
in CHerr]d[err] and TFA was added at O[err]C. Mxture was stirred at room

tenperature for 1 hour and ated.to the _am ge.as TFA salt. 30
B. To a solution of 2- netayﬁﬂﬁ éfﬁ?gﬁﬁﬁ% g%#’@‘%c ati %kk s added
HOBT (1.5 equi CH:ClacwaDEreated mith. phenyl oleecyanatecd 340 pd.f r om Exanpl e
66A and then stiry gfncll) AROWT, CMPREALLAEE DHE WD e irréesp@suUl ting m xture

diluted wit . 96/ 229 ;
PCT/ USO6) 01340 20 FipiiPen AP, Een, CoBFERtTRLPdmo THE FEEACSS, W% ¢ acid

and brine (1X),

PCT/ US96/ 01349

(2X), sat. aB Ne@@cmith 1N) EShdthennexqesq ethexeto Afferd|Sgierr]),

filtered and c
was di ssol ved
solution). The

t(@% HQ gus) nsshalwmi 'powhae ! esiil ko ey,

ﬁwano ?cgkbgiy (31dd5\Q/'I \tzégsl%h fc?e%‘? kjj‘fﬂﬁﬁ

pure fraction 758 I-ﬂa,CZgbﬂr.l 7. 44t {@n MW, DIAkdmed2BHhd Ar0@d{n.o IH)vwe

Bi 0-1527. Mass
EXAMPLE 67 L@hl
used to assess

15

20

25

30

PG5 7 ?431-1()&/' +miy) 25696 (M + Na). 10

the amine from

ester

The

bition VL??SOPeQendené Adhesi.on t.o BSA- xamp o héA (aisssay was

the pot lon o
mg, 0.045 mmol) and the product from Example 64A (12 mg,

0.047 mmol) in DMF was treated with DIPEA (40 ul, 0.22
mmol)} and BOP (20 mg, 0.045) at RT. After the reaction
was stirred overnight it was worked up as in Example 1A
to afford BIO-1051-OtBu (18 mg, 69%) as a foam.

C. BI0O-1051-0OtBu (19 mg, 0.031 mmol) was
treated with TFA (2 mL) at RT for 30 min and .then
concentrated. The crude product was purified by HPLC to
afford BI0O-1051 (6.3 mg, 39%) as a white powder: HPLC
(gradient A) 19.2 min, FAB: 517 (M+H)+, MW 516.3.

EXAMPLE 65 -
Synthesis of BIO-1110

" A. The amine from Example 6A (49 mg, 0.15 mmol)
in CH,Cl, was treated with TFA (10 mL) at RT. The
reaction was stirred for 3 hours and concentrated. The
residue was dissolved in DMF and neutralized with
triethylamine at RT. This was followed by addition of
4 -nitrophenylphenylisocyanate (26.5 mg, 0.16 mmol) and
stirred 1 hr. at RT. Purification by HPLC resulted in
62 mg of a beige solid. !HNMR (CDC13, 300 MHz, ppm):
8.05 (4, 2H), 7.25 (m, 5H), 5.35 (m, 1H), 4.34 {(m, 1H),
2.22 (m, 2H), 1.59 (m, 3H), 0.84 (m, 6H). FAB: 442.9
(M+H)*, MW 442.41. HPLC: (Gradient A) 21.05 min.



VLA4-directed inhibitory conpounds of this invention. 1. Conjugation of CS
to BSA 15 - - - We di ssolved BSA- SMCC (Pierce_-Chem cal; Rockford, 1L
Catalog # 77115) in Herr]O at a concentration of 10 ng/nL. [SEQ ID
NO 4] : Cys-Tyr-Asp-d u- Leu- Pro-Qd n-
Leu-Val - Thr-Leu-Pro-Hi s-Pro-Asn-Leu-H s-G@y-Pro-d u-11e- .
Leu- Asp- Val - W@9S6T, (" Cys- Tyr-CSl peptide"), which 20 we PSTHEMUMIy py
‘conventional solid phase chem stry and purified by HPLC, was dissolved in
10mM HEPES pH 5, 50 mM NaCl and 0.1 mM EDTA al so at a concentration of 10
mg/ mL. We then m xed 500 [err]L of BSA-SMCG ZdO Jerr]L of Cys- Tyr-CS1l
peptide and 75 [err]L of 1 mM HEPES pH 7.5 and 25 all owed the conjugation
reaction to proceed for 30 m nutes. W stopped the reaction by adding 1
[err]L of beta-nercaptoet hanBi . Eenpreduatr ofakxappdd 658 Gy, 10.12 ng by
SDS- PAGE. Thi s reactmslﬂr edycasauadd ivilth TRhepalesinf méde WYSre WritRing
pepti de conjugate to. egc - BSA ,nol ecul e. 2. P&ggaratlon of Plates for
Adhesi on Assay VEP§§F§2 P81 hyérogen gas. e reaction mixture was
PCT/ US96/ 01349 - 134filveredathxbugh Gedlilte S#5aandnboncentxatiesk toolyieldr ¢éne
96-vel | flat bottem phabe §Fbedgd H O PARMRMEDEES, 30b ML abBR) : 7,19
#76-231-05) with 100, ergﬁkﬂ ﬁﬁ%e@b% -dﬁ/gr IR&&E& CS1 so'uhﬁo?} d?[ut ed
to 15 J[err]g/nL in(®:0 ' N\ or 2R 15 vt 1 1,5é% Mo 28y e fr £F
pH 9.2. Sone wel | s wéme 2B}, c2al2dlmi ZH)CSE.FR dmde3H) p Gstesim, NGl spe@hBi C
cel | binding (NSB). [hs, p! sieuyas nan2i asubairege OViridiltheak) 4% . 59! b ng
this incubation, the.contentﬁ of .the 1 m%llg ﬁgre ieg&afdﬁp¥ﬁgnvertlng and
blotting the plate. All of the velg PARIEY RENEKRTRRS t PePrEL of
1% BSA in PBS, 0102%mialj eim |DME @ndh triethyiawine neas dureatied edich
tenperature. 15 3. PheRp! fédSfariite | (10ueheentl Y2 laksl) 2d ARERS stdhkk$ng
overnight, the material was purified by HPLC. ‘HNMR
(CDC13, 300 MHz, ppm): 7.55 (d, 2H), 7.36 (m, 12H), 7.04
(m, 1H), 6.34 (4, 1H), 5.36 (m, 1H), 4.41 (m, 1H), 2.78
15 (m, 2H), 1.39 (m, 3H), 0.91 (m, 6H). FAB: 532 (M+H)', MW
~ 531.36. HPLC: (Gradient A) 20.31 min. -

EXAMPLE 66 =
Synthegis of BIO-1527

20 A. To a solution of amine B-3 (1 equiv.) In
CH,Cl, was added BOC-Pro-OSu (1 equiv.) and then stirring
at rt overnight. The resulting mixture was diluted with
et’hylacet:ai:e’ and then washed with 5% citric acid (2X),
sat. ag NaHCO3 (2X) and brine (1X), dried (Na,SO,),

25  filtered and concentrated to give crude product as a
white foam. The above crude product was dissolved in
CH,C1, and TFA was added at 0°C. Mixture was stirred at
room temperature for 1 hour and concentrated to give the
amine as a TFA salt. _

30 . ~ B. To a solution of 2- _ .
methylphenylureaphenylacetic acid in DMF was added HOBT
(1.5 equiv.) and EDC (1.2 equiv.) followed by free amine
from Example 66A and then stirred at room temperature
overnight. The resulting mixture was diluted with



Ranos cells are grown, naintained and | abell ed in RPM 1640 cul ture nedi um

conLa-uH»g—L%—BSA‘——Jﬁs{——p&&F-%e—rmmmmsay—V\e added 27 - bi s (2=
car boxyethyl)-5 (and -6) carboxyfluorescein 20 acet oxymet hyl ester

("BCECF- AM'; Mol ecul ar Probes*l nc., Eugene, Oregon catal og #B-1150) to a
final c 0S tion of 2[err]Mto a culture of Ranps celplepnisdsntsdOl err]
cells/ rrL%Y ncubated the cells for 20 minutes at 37[err]C. 25
Following labelling, the cells were washed twice in assay buffer (24 mM
TRIS, 137 MM NaC, 2.7 MM KO, pH 7.4, containing 0.1% BSA and 2mM gl ucose)
to renpve any cations originating fromtTHXal ture nmedium Thé cells were
then resuspended in assay buffer to 4 x 10[err] cells/nm 30 and 2nM

WMhCl [err] was added_to upre VLAA n t he,su f t Lhs. 4.

Runni ng the Ass®¥ Y;'rﬁﬁﬁFg'E%g?“gr ﬁnrﬁﬁﬁ #ea%%s%, aﬂﬁdce(z ové&d t he
BSA bl ocki ng sobati oagf NalCOh e 23 - mﬂl brinm?@@/rzzbﬁ&d (Na2904):

PCT/ US96/ 01349 fi%gé aPhi CSoruhe#RERR tbhg1 Ve hechyl feskd [ omubl of assay
buffer. W then a 5eto each wel | P% rg igﬁgst COW@%&#@ 2x t he
final concentrafe8HlEiRg Bethy) ]ef_t(?fr AABEP Fhal
concentrati o8s uaen seéateédvmastlaoﬂ (ngngeusfseinticniat eFheCtdnal

usual |y between BofdcpMeadfoklid MoifCRasopaeiitiad I 1 msfx.cqomund nas
testedlntrlpIPca n%@o ﬂ? cell.s a ﬁg ugg%’efor 30
ni nutes at roorrPPEﬂ'pé:F%?E?"é“ ePb‘FF‘gac? °’éo‘?ﬁserﬁ°§' e*ptate and
10 washed the delied dotgives BladiSRIsay buffer. Using a | |ght m croscope,
we exam ned the the NSB wells. If nore than a few cells are bound to those

wells, we washed the plate once nore.to._r ve the excess non- specificall
bound cells. = Mass SBect 573 (M + 1), 59gm? 1@ P y

10 | EXAMPLE 67 = -
hibition of VLAd-Demendent Adhesion to BSA-CSI

This assay was used to assess the potency of
VLA4-directed inhibitory compounds of this invention.
1. Conjugation of CS1 to BSA |
15 We dissolved BSA-SMCC (Pierce Chemical,
Rockford, IL; Catalog # 77115) in H,0 at a concentration
of 10 mg/mL. [SEQ ID NO:4) :Cys-Tyr-Asp-Glu-Leu-Pro-Gln-
Leu—Val-Thr-Leu-Pro-His-Pro-AsnfLeu-His-Gly-Pro-Glu-Ile-
Leu-Asp-Val-Pro-Ser-Thr (FCys—TYr-CSl peptide"), which
20 we syntheéized'by'cqnventional solid phase chemistry and
| purified by HPLC, was dissolved in 10mM HEPES PH 5, 50
mM NaCl and 0.1 mM EDTA also at a concentration of 10
mg/mL. We then mixed 500 uL of BSA-SMCC, 250 uL of Cys-
Tyr-CS1 peptide and 75 uL of 1 mM HEPES pH 7.5 and
25 allowed the conjugation reaction to proceed for 30
' minutes. We stopped the reactidn by adding 1 uL of
beta-mercaptoethanol. Samples ‘were analyzed for cross-
linking by SDS-PAGE. This reaction produced multiple
molecules of the Cys-Tyr-CSl1 peptide conjugate to each
30 BSA molecule.

2. Whmw



15 Bi nding of the Ranpbs cells to the CS1 peptide- coated wells was
nmeasured by adding 100 [err]L of -assay buffer to-each well and quantitating.
fluorescence in a MIlipore Cytofluor 2300 System pl atereader set at 485 nm
excitation and 530 nm em ssion. Binding was 20 expressed as an IC50 -- the
concentratiogwg_ |.nhi bitor at which 50% of control binding occurs. Percent
binding is ¢ E?i@f?gd by the fornula: [(Flerr] - Flerr]) - (FFZs6em1349
Flerr])]/(F[err] - Flerr]) x 100 = % bi ndi ng, -where Flerr] is total

fl uorescence bound to CSl-containing 25 wells w thout added inhibitor;
Flerr] is fluorescence bound in wells |lacking13l- and Flerr] is
fluorescence bound in wells containing an inhibitor of this invention.

Q her conpounds according to this invention were sinmlarly assayed. The

| C50 for each of these conpdffidReaked ithe weldg: ef anbinkrq fitextekow BI.O #
| C[err] Bl O # | fbEystyrend|s6-Avelll Elatr bottbhDpY¥ate (Filcwr] 1002 nd

é064 1156 112% {7%%%7%, Macleafl, [VR} catdfog #70231-08) wilh’%oo

PCT/ US96/ 01349 - 1364l 9f she abqve-despribed) BSA-CS1 |aglation difineed to 1
Il err] BIO # 5 pgillein ]0.080# NaHCO, ((15mM Nali®0f, 35mM Mijco’) pulb%

2?.88 11870 1006 &IH@Q%H.B wer% ggt co;QQZ thh CSleliD’ZIéz order ?:e assesq_189

C 1007 C noprApecific cgll binding (NSB) [The plategwas thenA 5
1008 C liXf¢ubated overnightlaf84®°c. B : 1191 : B 1009
C 1072 A )

1073 B 1130 Hﬁg?’”‘g tﬁﬁs‘“" iz"é"l(ﬂ'f con of the_Lo74
B 1131 10 pvells wers, removed Ry pnverting apd blott;gg5the plates
1132 B NP5 of the walls weréOﬂHen Flockeéd with 1066uL of 1% Besa
1133 B . 7 1134
B 1197 Aﬁ%g%éq 0.02% *Q 3 f0f078§|1n1mum é? dne m%% &t room A
1198 C 1017 ‘temperature. 1079 A 1136 B 1199
B __

-1532maunmulmmnewumw
R Ramos cells are grown, maintained and labelled -

in RPMI 1640 culture medium contaznxng ‘1% BSA. Just
prior to running the assay, we added 2',7'-bis- (2-
'carboxyethy1)45 (and -6) carbbefluorescein

20 acetoxymethyl ester ("BCECF-AM*; Molecular Probes Inc.,
Eugene, Oregon; catalog #B-1150) to a final
concnetration of 2uM to a culture of Ramos cells (4 x 10°
cells/mL). We incubated the cells for 20 minutes at
37°C. | |

25 Following labelling, the cells were washed twice
in assay buffer (24 mM TRIS, 137 mM NaCl, 2.7 mM KCl, pH
7.4, containing 0.1% BSA and 2mM glucose) to remove any
cations originating from the culture medium. The cells
were then resuspended in assay buffer to 4 x 10° cells/mL

30 and 2mM MnCl, was added to upregulate VLA4 on the surface
of the cells.'

4. W
Immediately prior to runnzng the assay, we
removed the BSA blocking solution from the 96-well



-1018 C 1080 B 1137 nd 1200 B 15
€ 1684 B

1026 € - T3S B 20T B 1021
B 1082 _ C 1139 B 1206 A 1022 C
1083 nd 1140 <7 nd 1207 «+iC 1023 B 1084
nd “M;‘%?“_ nd 1208 B 1024 C  pcTusienize C
1142 n 1209 C 20- 1025 nd 1086 B
1143 C 1210 A 1026 C 1087 C 1144
B 1212 A 1027 C fgga_ A 1145 B
1214 B 1028 B 1089 ~ 1146 B 1215
C 1029 C 1090 A 1147 B 1216 B 25
1030 C 0 A48 . % A 1031
c 1092 plate%cgiid wailﬁthhe welllé Srith %3?891' of as%g}% cE}).&ffe_r. c
1093 C We thf%gdded to each wellb 25 uL of tssgoggmpound a 2x 1094
C 1152 the #dnal condéftration #Adl@%7 ulL, of the labelldP Ramos C
ﬂgi cellslzz%énal conéeri\&&tiojn%s%ege selegﬁﬁg ac11c93957 a - Bl 155
nd 122§ rangengf anpiripabed if50s, usually between 0.01 nM - 10

PCT/ US96/ 01349 uM.13EachBtéhéentrdicn Idf colpuiid wab L estdd i O #

| Clerr] | B # i hLghl] 1Bl Qudpound, abfl 56k 40 alloweq e 1099

1157 C incubapesfor 30 miputegat room ggmperatyxe. C
é158 193 B . 1227we then éiptidt the confénts of 1€Ke plate and 1159
1160
B 12 4§0 washeﬁ ?BﬁSv:&Pf'sA' 4 t&mef%ifixozs;lgsbuf r. %‘H’& nd
1246 A 1dzbt microgcope, we gpamined theg the NSBgeells. Ifp 1248
A 1047 dnﬁore thanO& few celXs are bbhhd to thosd wells,lzél A
1048 n 1 1 8 A 10
1049 nd washeélgée plate c%xce mor%lgg remove %xe exce%gimon A 1050
A 1109 specifically houmd cells. p 1321 A 1051 nd
1110 158 - 1178inding ofB the Rahdé/cells toBtHTB1 peptilbe- 1111
C 1174 -.co_ateg wells %g%%.masuredﬁb;SaddiAQSisoo pL. of -%ssay 1112

C 1175 _
: buffer to each well and gquantitating fluorescence in a

Millipore Cytofluor 2300 System platereader set at 485
nm excitation and 530 nm emission. Binding was
20 expressed as an IC50 -- the concentration of inhibitor
at which 50% of control binding occurs. ' Percent binding
is calculated by the formula:
[(Fsp - Fys) - (Fp - Fug)1/[(Fgp - Fys) x 100 = % binding,
where Fn'is total fluorescence bound to CSl-containing
25 wells without added inhibitor; Fys is fluorescence bound
in wells lacking CSl; and F; is fluorescence bound in
wells containing an inhibitor of this invention.
Other compounds according to this invention were
gimilarly assayed. The IC50 for each of these compounds
30 is indicated in the table below:

1]



1054 B 1113 C 1176 B 1380 B 1066
1115 B 1178 B 1390 B 1057 nd 1116
nd 1179 A 1396 B 20 1058 1117
C 1180 ... B.. .. 1400 A 1060 B 1
1181 W0'96:22966 A 1063 B 1120 }&?{Hmm’llsz
B 1311 B 1319 B 1345 A 1347 A
1358 B 1361 A 1388 A 1393 A 1429
B25 1444 B 1474 - B - 1Bk - B 1490
A 1515 A 1525 B 1526 B 1536 A
1594 B, 1648 - B 1725
nd 1726 nHeor | 146 [Jeoen IC 1J28i0 # 105 1§%io # 6
1730 nd - 1F3t LOm § T3 . 2 Tapt e
abbrevi ations: A - =50 tetaalng. pdh; QoA ¢
Al'l conpounds testedjionst Hi s tcabl tbnm)nst ra ed a112!iC[ errpd < B 11bb WOc
96/ 22966 - I 20.- 130 -
Direct Binding OF Vi I 125 " 5 8. "'-Haa.%e.c
ability of the conp g df tie s EnwasAtijon tAo i §h1187t J\VCARI VLRA1BO ndi ngA
utilizing a 5 VCAM alfkal'idhe hﬁs,ghetas% CORNl {498t 9. _15'0;._0 Fdi§q OQt TRI'S
assay, we used the - _ : -
Bedf ord, MA) to washjta98 del | £ ef §it97&nt]l v. Al - Brdpgdrdti o of FVAERL |gG AP
conj ugates 10 1016g conpst r fcfgzen [of HYCAMIZp360¢ exgr esBisqes V¢ct 0gs,
transfection of CHO ' = g .
resul ting expressiongddict ¢ (BsY%fhdd i@ py 1 1
t he di scl osure of 3 § henei NnRioeer fjor atged Ryissef ¢renge. F1es A
1.2 m of purlflg _ T _ TP,
with 44 [err]l iTr 14 ( -7_m'rmf ol B : ﬂ's\%&; A
Pi erce Chemical, Rodkfoosd,| I|LB) afl 1wsom|t enper afjunasfdr 3@ nifluses. | The
1016 c 1078 8 [ iss A mee | ¢
1017 c o A 1136 s Juss )
1018 ¢ [ ioe0 8 [ 1137 nd  J 1200 B
15 [1020 c 1081 B .1138 B . 1200 B
1021 B 1082 . c 1139 B . J 1208 A
1022 c 1083 nd - §1140 |  na . N 1207 c
1023 -8 J o84 nd 1141 nd -] 1208 B
1024 c 1085 c 1142 | na 1209 c
20 - 1025 nd 1086 B 1143 ¢ N1210 A
1026 c 1087 c  §114s B - f 1212 A
1027 c 1088 A Buas | 8 - fi21e 8
1028 B 1089 A 1146 8 1215 c
1029 c 1080 A f e I KL B
25 Hios0 | ¢ 1001 B 1148 c §i217 A
1031 c 1082 c 1149 c 1218 B
1032 c 1083 c 1150 c 1219 B
10386 B 1004 c 1152 nd - Jl 1220 B
1037 B 1096 c  fss ' B A
30 f1038 c 1087 B B na 1222 A
~ H1039 8 1008 c 1188 nd 1223 nd




-sanpl e was desalted on a 15 m Sephadex G 25 col um 20
106—+M-Na——240 nM MES—pH—5—06—0me=Tt
absorbance at 280 nm was det;erm ned.
i ntestinal *
s reacted 25 with 100 [err]l

One mM of calf
Rockf or

wat er) g’r?wérr]l

equilibrated W th

al i ne phosphat ase (49 ng/ni;

fTactTonms were cot tected and
The two peak.fractions were pool ed.
Pi erce Chem cal,

of sulfo- Wﬁ‘m/ m
1 MHEPES, pH-7.5 for 35 m nutes at

in

roomt enperat ure.

The reaction m x was desalted on a 12 ml Sephadex G 25 colum equili brated

with 150 mM Nad ,

10 mM HEPES, pH 6. 0.

absorbance at 30 280 nmwas deternined. 13The two peak fractions were

pool ed and stored on ice.

i m not hi |l ane adiu

A

The al kal i ne phosphat ase- SMCC and VCAM 2D- 1 gG

One nl fractions were coll ected and

= HCL,

pH 7.5 by i nculjasioen |at u:.po BIOH\D 96/|e.29 ) BIO # ICy _
\IZ,aC;'/ gg?g/r%lﬁgg ‘. X “; altoy;e Tor dU | e$ -95‘0 oss-llnlyng
the addi tion of rr]Cancg 482 efl atnd4| ¢ r]C
2. Bi ndi iigehsS ' HNYE LY pate"dforby
addlng 275 [ er f=+—e ‘: S ue , e RSA e
buffer") to eadio4kl | an® in m H@)%Pr ft r8omfQ d4dser htur‘b he
pl ate was thgen gbapei 10,g0nNt ,aoya nd ghe Phagki ng buf f g was
drai ned t hrougl e—potto g ottedt i on
tray. Then we JdS#fdlt heMwe 3248 1] of A
Tri s-buffered atume cost ai : m.thsl m\/l HEPE pH
7.5 15 ("assay | 'J s g - ’ hen
drai ned the pl4 ahd o 20 | b dh the
undersi de of t ems nd 1282 A
10 f1040 nd 1294 A "
1050 | - A c 1321 A
1051 nd- B 1327 B
1052 B - c 1336 A
15 l1osa- B c 1360 A
1054 B c 1380 B
|} 1085 A c 1382 A
1056 A B 1380 B
1057 nd nd 1396 . B ﬂ
20 §1088 nd c 1400 A
_Iweo B nd 1272 A ‘
1063 - B nd 1311 B ‘
1319 B A 1358 B |
1361 A A 1429 8
25 [1444 B B 14980 A
18186 A B 1536 A
.1594 B B 1721 8
| 1728 nd nd 1728 nd
1729 nd nd r | 1732 | g |
30 Table abbreviations: A - <50nM; B - 50 nM - 10aM; C - > 10 u4M; nd - not determined. Al

compourxis testad in this table demonstrated an IC;, < 1 mM



pl ate. We then prepared a stock solution of VCAMIgG AP 20 (4 [err]g/nL in
assay buffer) and filtered it tharugh a 0.2: LELL}_IOM/proteln bi ndi ng- -
syringe filter (Gelman Sciences, Ann Arbor, M # 4454). This solution was
then diluted 1:10 in assay buffer and 25 [err]L was added to every well of
t he washed plate. 25 .. We diluted the cell adhesion |nh|}éltor“§e| ng
tested to 2x WOMMSoNcent ration in assay buffer and added 28

each dilution to triplicate wells in the plate. Final concentrations used
ranged fromO0.01 nM- 10 [err]M Control wells for total binding and
non-specific 30 binding recieved 25 [err]L of Xsay buffer, instead of

inhi bitor. Total binding wells contained cells and VCAM I gG AP in assay
buffer. Non-specific binding wells contained only VCAM I gG AP in assay
buffer. Jurkat cells were washed once in asgay.hbuff to 35 renove grow:h

medi um and resuspended_at 8. 0 Eﬁég/ 1;| 3 : , _
PCT/ US96/ 01349 - 140%* ! ed 50

[err]l of Jurkat cells to eVﬁ Yn |exéﬁ%ﬂﬂ¥ ghgeaggﬂlepqgffﬁﬁétg dﬂﬁds of

wel |'s, which recelved 50 e ass, er .assay
vol ume of 100 [err]LE Wé:‘géﬁ%is’ i’s&h? 'ofutt‘ﬂé'z\?oégl
by tapping the si Gesvat-mngabkeluB]@lwwhame cba]imgéte)wed'd cca:m:grubate

heubati o e pl aceyiiBoasga P W14 Bbr W b D edl e
well's. Ve careful | yS¥85e% i gﬁf‘&?‘? e QS’FPaSS BF?erM%brﬁ%u"fﬂ% Wells

MiCl [err] (wash buffefficbertly. well so as not to disturb the cells on the
bottom The wash buffer was renoved by vacuum and the plate was washed
again with 150 [err]L of wash’ buffer Adter_dratnlno the mash buffer 15
agai n, the undersi delof EERRAFRMR A8 HQ
10 The constructlon of VCAM 2D-IgG expression

vectors, transfectlon of CHO celle with those constxructs

and purlfxcatlon of the result:ng expression product is
'_descrzbed 4in PCT publlcat1on WO 90/13300, .the disclosure
” of which is herein 1ncorporated by reference.

15 1.2 ml of purified VCAM 2D-IgG (5 mg/ml in 10 mM
HEPES, pH 7.5) was reacted with 44 ul of Traut's reagent
_(2 1m1nothlolane, 20 mg/ml in water; Pierce Chemical,
Rockford IL.) at room temperature for 30 minutes The
sample was desalted on a 15 ml Sephadex G- 25 column

20 equilibrated with 100 mM NaCl, 10 mM MES, pH 5.0. One

- ml fractioms were collected and absorbance at 280 nm was
determined The two peak fractions were pooled.
One ml of calf 1ntest1nal alkaline phosphatase
'(19 mg/ml, Pierce Chemlcal Rockford, IL) was reacted

25 with 100 pzl of sulfo-SMCC (30 ‘wg/ml in water) and 100 ul
_1 M HEPES, pH 7.5 for 35 minutes at room temperature.
The reaction mix was desalted on a 12 ml Sephadex G-25
column equilibrated with 150 mM ‘NaCl, 10 mM HEPES, pH

~ 6.0. One ml fractions were collected and absorbance at
30 280 nm was determzned The two peak fractions were
| pooled and stored on ice. :
| The alkaline phosphatase-SMCC and VCAM 2D-IgG-
iminothilane adducts were cross-linked at a molar ratio
of 2:1in Tris-HCL, pH 7. 5 by incubatlon at room



towel s. Next, we prepared a'iO _ng/rfL sol ut i!"f"on of 4- nitrophenyl phosphate in
0. +—Mygtycrme—tnntZntterr], o5~ {subs

[err]L imrediately 20 added to each wel|. The pl.ate was incubated for 30
m nutes at roomtenperature*t'oc allow tHe col ori nktsfic reaction to proceed.

W stop%fb?ﬁ‘reaction by adding 100 [err]L of 3 N NaGsigssngfaevel | . The
contents o e 96-well filtration plate was 25 then transferred directly

into a 96-well flat bottom.ptate using the vacuum nanifold. The plate was
read at a wavel ength of 405 nmto determ egthe anount of VCAM conj ugate
bound to the cells. Percent binding is ctalted by the forimula: 30
[(Alerr] - Aerr])]/[(Aerr] - Alerr])]/[(Alerr] - Alerr]) x 100 = %

bi ndi ng, where j I at - C k QN I'ls
u thout added | ShrBrEatard Yol NOTAESe EReline} e TinRibl fad®

| acki ng CS1; andelgrpined by S131FPAGE.  Thgosresstlinkad produckenvarean

i nhi bitor of thegabbYiaéd &y Tthe addition of 2Mamednd-t0e25qa~/vpoun?s of
this WD 96/ 2 ° PCT/ US96/ 01349
- 141 - inventi%ﬁé?%l?ﬁ%a%ﬁﬁﬁgda§§a§.c'The | G50 val ues are conparable to
those derive@ fronft HBlRYNgGARRAY, assay described in the previous exanple,
al though certain conpouel st il Mockeddaups twelD-filtdagiont plabé Nflbg in 5

this assay than,in rEyd Qus : lirhibl L]0 e
Cont act Hiper seﬁgi ?é@/ﬁ% % %egﬁgﬁhgg%g%fﬁ%%gﬁ?@ﬁ%ﬂg%% ackson
‘Laborat ori es, BBEAHATRIRCkIG BRHELRTSHdFANeRR e Binda i neubabingpi ey
i.p.). A3 cnfeirhopntat ¥dorivédmperatuséi n The pgllatie @aposhénbyladeasel v

: , , A
o108+ berbi ondhts Sl e B ac el i dilh BRERE yed 01| vt 1Y
drained through the bottom of the filtration wells into
a waste collection tray. Then we washed the wells three
times with 200-250 uL of Tris-buffered saline,
‘containing 0.1% BSA, 2 mM glucose and 1 mM HEPES, pH 7.5

15 ("assay buffer") to wash out any remaining blocking
buffer. We then drained the plates and blotted them on
paper towels to remove buffer on the underside of the
plate.

We then prepared a stock solution of VCAM-IgG-AP
- 20. (4 pg/mL in assay buffer) and filtered it thorugh a 0.2
4 low protein binding syringe filter (Gelman Sciences,
Ann Arbor, MI # 4454). This soclution was then diluted
1:10 in assay buffer and 25 uL was added to every well
of the washed plate. '

25 . We diluted the cell adhesion inhibitor being
tested to 2x final concentration in assay buffer and
added 25 uL of each dilution to triplicate wells in the
plate. Final concentrations used ranged from 0.01 nM -
10 uM. Control wells for total binding and non-specific

30 binding recieved 25 ul. of assay buffer, instead of
inhibitor. Total binding wells contained cells and
VCAM-IgG-AP in assay buffer. Non-specific binding wells
contained only VCAM-IgG-AP in assay buffer.

Jurkat cells were washed once in assay buffer to

35 remove growth medium and resuspended at 8 x 10°/mL in



t he bare abdom nal skin. We then lightly scratched the 15 skin with the
applying pipet tip to encourage_mld inflamuation Twenty four ‘hours- after
the initial sensitization we again sensitized the nouse with 25 [err]L of
0. 5% DNFB at sanme abdom nal skin |ocation, again followed by Iight
scratching with the pipet tip. The 20 second sensitization rforrred
while restrai¥® ’ﬁg unanest heti zed nmouse. On Day 5 (120 h\(,)\%?‘g %W‘Bfugt he
initial sen5|t|zat|on) we anesthetized the mce with 90:10 ng/ kg

ket am ne: xyl azine, i.p. and applied a sub-irritant 25 dose of 10 [err]L of
0.2% DNFB to the dorsal surface of the left ®at40The right ear received a
simlar application of the 4:1 v/v acetone:olive oil vehicle. Four hours
after challenging the i nmune _response,, we adm ni stered vari ous

concentrations of th@e8@Y PHEESY: EPRERINING 2 WM, MaCly, (We (3dded 50 w1 8p
[err]L 0.5% sodi um plrakiast eebléf o, eydi8.wallonexdepe/ th@l\ﬁﬁlbqpecific
subcut aneous (s.c.) e i t Qg S~PC

required up to 30% D’%baﬁggl ?le%%lgf ﬁghﬁé%%{elggnac?ﬁt g‘t ?gnggée déféé oups
of 8 mice were womadnsadpnsa final assay volume of 100 uL per well. We

PCT/ US96/ 01349 - 142 genttigdmiredeeid ¢ommdntioft thhedelPeshYIuﬁpﬁi?Fg? thiel | -

nouse VLA-4 anti body, g an n

(phosphat e- buf f er ed gselggéggfgglﬁla T dm%%ﬁtdféo 2 Ei%‘ allowﬁvég in
PBS, 100 [err]L s.c. )mg ke %?F%“rl?%tq%l &0 minu Gsf 12 maﬁewaégre
part of the assay of test conpotllndsend'\m&\tthe‘mnﬁnute iftabatcian,| arege m ce

were again anestheti £9d uix' bk b Al Sd Wad? VARuRRAEE62A L4 BT

both ears neasured an eng O nmicr an accuracy 0

10[err] inches. Ifhewedlssnelei GRrefitlnaades @QCHL@ES?Q@% hyffer
di fference between i ontatihing-1mmMidd;B{whah| kufifeireto tdaichkweldd. so as not

to disturb the cells on the bottom. The wash buffer was
removed by vacuum and the plate'wasfwashed”again with
150 uL of wash buffer. After draining'the wash buffer

15 again, the underside of the plate was blotted on paper

towels. : :

Next, we prepared a 10 mg/mL solution of 4-
nitrophenylphosphate in 0.1 M glycine, 1 mM ZnCl;, pH
10.5 (substrate buffer) and added 100 uL immediately

20 added to each well. The plate was incubated for 30
minutes at room temperature to allow the colorimetric
reaction to proceed. We stopped the reaction by adding
100 uL of 3 N NaOH to each well.

The contents of the 96-well filtration plate was

25 then tranaferred'directly into a 96-well flat bottom
plate using3the vacuum manifold. The plate was read at
a wavelength of 405 nm to determine the amount of VCAM
conjugate bound to the cells. Percent binding is
calcualted by the'formula:

.30 [(Am - Aw) - (B; - Aw))/[(Ap - Agy) x 100 = ¥ binding,
where A;, is the absorbance at 405 nm of CSl-containing
wells'without added inhibitor; Ay is the absorbance at
405 nm in wells lacking CS1; and A; is absorbance at 405
nm in wells containing an inhibitor of this invention

35 ' We assayed other compounds of this



D

Typi cal uninhibited earfsmelfing resbonsesfﬁbre 65-75 x 10[err] in.

| nhibTtTomof—the—ear —swetting Tesporse was 15— | udged by conparsomn—of
treated groups with their negative control group. . Percent inhibition was
cal cul ated as: (nean negative control group - (neati#est group ear | 20 [

ear sweelwédoem9es - - swel l'iing | : 1OQ ITe PR TRREAd1Bae control
group ear swelling Statistical significance of the difference anong

treat nent groups was eval uated using one-way anal ysi.s of variance foll owed
- by conputation of the Tukey-Kraner 25 Honestly Significant D fference (JMP,
SAS Institute) using p<0.05. The i nhi bi tor’#1of~ this invention cause a
statistically significant reduction in the ear swelling response of

DNFB- t ted m j_.nhibLted c Ql_.animals. Inhibition
of Asc;re;aseAn'[ni ;gﬁ?énngﬁéiggif%%&ﬁseegﬁ??&éy i@ﬁsf%@i‘f‘vqeﬁ Aer gi ¢ Sheep
Sheep whi ch had BPERa¥RRle R dhoge@erivedcfromptiys CSjotinddngy aardy| at e
bronchi al respondesciibéd Citi ithes PrdvioudeRompLdStalthough certain

PCT/ US96/ 01349 - s &0t d sed Ln 1hi udy. _ The . protocol used
for the experi rreﬁ%‘ﬁ%%nﬁa‘*i@el?\ﬁaggé PR W %Bf%r?ﬁvﬁaéﬁragigdﬁ?‘gd?n:
Invest., 93, pp.this -wmsayahan imthet praviousaasgay.4 inhibitors of this
invention were 5 admnistered to the animals was dissolved in 3-4 ml of 50%

aqueous et hanol and delivered by aeros&bﬁi&#ﬁiggghe results showed that al
of the VLA-4 inhibitors of this inventi
associ ated wi th adnm ni sandkreieniOidMonstes Contact Olypersansit) 3
herei nbef ore presented aieuiHe®thetiselogs §ntende Haib/bNMess PRacikdord S
apparent that OQﬂaboratories, Bar Harbor, ME) with sodium pentobarbital
10 (90 mg/kg, i.p.). A 3 cm’ patch of abdominal skin was
tnen exposed by closely shaving the fur. The skin was
then scrubbed with 70% ethanol, followed by .application
of 25 uL, of 0.5% DNFB in 4:1 v/v acetone:olive oil onto
the bare abdominal skin. We then lightly scratched the
15 skin with the applying pipet tip to encourage mild
inflammation. Twenty four hours after the initial
sensitization we again sensitized the mouse with 25 uL
of 0.5% DNFB at same abdominal skin location, again
- followed by light scratching with the pipet tip. The
20 second sensitization was performed while restraining the
-unanesthetized mouse.
On Day 5 (120 hours after the initial
sensitization), we anesthetized the mice with 90:10
mg/kg ketamine:xylazine, i.p. and applied a sub-irritant
25 dose of 10 uL of 0.2% DNFB to the dorsal surface of the
left ear. The right ear received a similar application
of the 4:1 v/v acetone:olive oil vehicle. .
Four hours after challenging the immune

response, we administered various concentrations of the
30 inhibitors of this invention to the mice in 100 uL 0.5%
‘sodium phosphate buffer, pH 8.8, and 3% v/v DMSO by
subcutaneous (s.c.) injection. Less soluble inhibitors
occasionally required up to 30% DMSO addition the
highest concentrations tested. Groups of 8 mice were



basi ¢ construction can be altered to provi de other conpounds and net hods’
which utilize the conpounds of_15 this invention. --Therefore, it wll be
appreci ated that the scope of this invention is to be defined by the clains
appended hereto rather than the specific enbodi nents whi ch have been )
present ed herei nbefore by way of exanple. WD 96/ 22966 -

PCT/ US96/ 01W®6229664 - SEQUENCE LI STING (1) GENERAL | NFORVAEECERSo6(01349

APPLI CANT: (A) NAME: BIOGEN, INC. (Al states except US) (3) STREET: 14
Canbridge Center (C) CITY; Canbridge (D) STATE: Massachusetts (E) COUNTRY
United States of Anerica (F) POSTAL CODE (Z+P)4202142 (G TELEPHONE:
(617)679-2817 (H) TELEFAX: (617)679-2838 (A) NAME: LIN, Ko-Chung (US only)
(B) STREET: 253 Lincoln Street (C) CITY: Lexington (D) STATE: Massachusetts
(E) COUNTRY: Unit ed ugtedt sgroeametreatn\\er}t reesEad . sigive: (BS2 7ntiy) .

NAVE: ADAVG, St even wBuskiSveaLx) shElbsIRFrd mokdienkel. gy baaonégie el
Andover (D) STATE: % E RE{‘aE%i Jad 21 (idlStaé % oflAmer?“%E(F)
POSTAL CODE (ZI P) : i6q Physig &hi §511%5°
31 d enwood Avenue Q@P ﬁLT! VVbbDMSO in PBS. 100 uL s.c.) groups were
5 routinely tested for comparison as part of the assay of
test compounds.
Twehty four hours after challenge mice were
again anesthetized with ketamine:xylazine and the ear
" thickness of both ears measured with an engineer's
10 micrometer to an accuracy of 107 inches. The ear
svelling response for each 7ouse was the difference
between its'cdnﬁrol' and DNFB-challenged ear thickness.
Typical unznhlblted ear swell1ng responses were 65-75 x
107 in. Inhxbltlon of the ear swelling response was
15 3judged by comparison of treated groups with their
' negative control group. Percent inhibxtion was
calculated as: .

(mean negative control group - (maan t:est: group ear
20 —Sar swelling) - ® 100

mean negative cont:rol group ear swelling

Statistical significance of the difference among
treatment groups was evaluated using one-way analysis of
variance followed by computation of the Tukey-Kramer

25 Honestly Significant Difference (JMP, SAS Institute)
using p<0.05. ' '

- The inhibitors of this invention cause a
statistically'significant reduction in the ear swelling
response of DNFB-treated mice as compared to uninhibited

30 control animals.

EXAMPLE 70Q

Inhibition Of-Ascaris.hntigenilnduged Late

'Sheep which:héd prévioﬁély been shown to develop
35 both early and late bronchial responses to Agcaris suum



(-D) STATE: Ivassachusetts (E) CClJNTRY Unlted States of Arrerlca (F) POSTAL

Hi ‘ghl and Avenue #6 (O aTy: SonerV|IIe (E» STATE Nhssachusetts (E)
COUNTRY: United States of Anmerica (F) POSTAL CODE (ZIP): 02143 (A) NAME
CUERVO, ngl H (US only) (B) STREET: 16 El ner Stireet #3R3nisosnishe’Y:
Canbrld‘g ATE: Massachusetts (E) COUNTRY: United States of America.
(F) POSTAL CODE (ZIP): 02138 {A) NAVE: LEE, Wen-Cherng (US only) (B)
STREET: 192 Spring Street (C) CTY: Lexi ngton (D) STATE: I\/assachusetts
WD 96/ 22966

PCT/ US96/ 01349 - 145 - (E) COUNTRY: United States of Anerica (F) POSTAL

CODE (ZI P 02173 D, Charl E I B) ST . 4
Chest ot Avenue. (RE{SePyweas: MORT S T8)S AU~ \(RSaBRVESEPL VASS GRTRY:
United States oftml(lﬁpthAthmq&med Gh3#3 MA) Abpalam [6tAQ,

Yu- Sheng (US onlyy ET: Stgj n IH' I-;l—,GR@qd ((5)4pl Tgxc t ham (D)
STATE: Nhssachus f es of I ca OSTAL CODE
-4 1nh1b tors o 18 1nvent on w r

(ZIP): 02154
5 admznlstered to the animals was dissolved in 3-4 ml of

50% aqueous ethanol and delivered by aerosol spray.

The results showed that all of the VLA-4
inhibitors of this invention inhibited the airway
responses associated with administration of Ascaris suum

10 antigen.

While we have hereinbefore presented a number of
embodiments of this invention, it is apparent that our
basic construction can be altered to provide other
compounds and methods which utilize the compounds of

15 this invention. Therefore, it will be appreciated that
the scope of this invention is to be defined by the
claims appended hereto rather than the specific
embodiments which have been presented hereinbefore by
way of.example.



(A) NAME: SINGH, Juswi nder (US only) (B) STREET: 485 Charles Street (C
CITY: .Mal den (D) STATE: _Massachusetts (E) COJNERY: United States of Anmerica.
(F) POSTAL CODE (ZI P): 021489 (ii) TITLE OF I NVENTI ON: CELL ADHESI ON

I NHI BI TORS (iii) NUMBER OF SEQUENCES: 4 (iv) CORRESPONDENCE ADDRESS: (A)
ADDRESSEE: Fish & Neave (B) STREET: 1251 Avenue of the Arrer/fglz?,ga EI TY:
New Yor k (DNVOS6223%6 New York (E) COUNTRY: United States of |ca3(' ZI P:
10020 (v) COWPUTER READABLE FORM (A) MEDI UM TYPE: Fl oppy disk (B)
COWUTER: |1 BM PC conpatible (C) OPERATI NG SYSTEM PC- DOS/ Ms- DOS (D)
SOFTWARE: Patentln Rel ease #1.0, Version #* 384(vwii) PRI OR APPLI CATI ON
DATA: (A) APPLI CATI ON NUMBER: US 08/376,372 (B) FILING DATE: 23- JAN- 1995
(2) I NFORVATION FOR SEQ ID NGO 1: (i) SEQUENCE CHARACTERI STICS: (A) LENGTH:
8 amino acids (B) TYPE: ‘anino acid (C) SFUMCEDWSTRYS single = WD 96/ 22966
PCT/ US96/ 01349 - 146 - (D) TOPOLOGY:.. linear (ii) MOLECULE TYPE: peptide
(iii) HYPOTHETI CAL: (W AMFQRMAERQS:. NO (xi ) SEQUENCE DESCRI PTION: SEQ

'D NG L (i) APPLICANT: _ L
(R) NAME: BIOGEN, INC. (All states except US)
(B) STREET: 14 Cambridge cam:er '
(C). CITY: ‘Cambridge
(D) STATE: Massachusetts
(B) comg! United States of America
(F) POSTAL CODE (ZIP) 02142
(G) TBLEPHDNB- (617)679 -2817
(H) TELEPAX: (€17)679-2838 .

(A) NAME: r..m, Ko-Chung (US only}

(B) STRERT: 253 Liricoln Street

(C) cxTY: I..exington

(D) STATE: Mas-achusatts

(B) COUNTRY: United States of America
(1?) POSTAL conn (zIP) 02173

(A)_ NAME : ADAHS St:even P (US only)

(B) STREET: 12 Berkeley Lane

{c) CITY: Andover o

(D) STATE: Massachusetts

(E) COUNTRY: United States of Amer:.ea _
(F) POSTAL CODE (zxp) 01810 -

{A) NAME: CASTRO, Blfredo C (Us only)
{B) STREET: 31 Glenwood Avenue

(C) CITY: Woburn

(D) STATE: msuchusetts

(B) OOUN'J.‘RY. United States of America
(F) POSTAL CODE (zzp) 01801

(A) NAME: ZIMMERHMW Craig N (uUS only)
(B) STREET: 134 Highland Avenue #6

{C) CITY: Smnerville

(D) STATE: Massachusetts

{E) COUNTRY: Um.t:ed States of America
{F) POSTAL CODE (ZIP): 02143

(A) NAME: CUERVO, :Julio H (US only)
(B) STREET: 16 Elmer Street #303

{(C) CITY: Cambridge

{D) STATE naasachusetts

(E}) COUNTRY: United States of America
{F) POSTAL CODE (zzp) 02138

(A) NAME: LEE, Wen-Cherng (US only)
(B) STREET. 192 Spring Street

{C) CITY: Lexington

{D) STATB Massachusetts



G ulle Leu Asp Val Pro Ser fhr 1 5 (2) I NFORMATI ON FOR SEQ 1 D

No—z—trj—-SEQdENeE—el-b&RAGI'ERI S AT .
am no acid (C) STRANDEDNESS: si ngl & (D) TCPC]_OGY linear (ii) MOLECULE
TYPE: peptide (iii) HYPOTHETI CAL: NO (iv) ANTI-SENSE: NO (xi) SEQUENCE
DESCRI PTiygNem9662 | D NO 2. Gu Ile Leu Asp Val 1 ?5?{3@

| NFORVATI ON FOR SEQ I D NO 3: (i) SEQUENCE CHARACTERI STICS: (A) LENGTH:. 5
am no acids (B) TYPE: am no.acid (C) STRANDEDNE .single (D) TOPOLOGY:

i near (ii) MOLECULE TYPE: peptlde(lll) HYPOTH ICAL NO (iv) ANTI-SENS
NO (xi ) SEQUENCE DESCRI PTI ON: SEQ | D NO 343 el Asp Val Pro Ser 1

5 (2) I NFORVATI ON FOR SEQ | D NGO WO 96/ 22966 _
PCT/ US96/ 01349 - 147 - (HB) =@ __0 ne CTERI TI CS; (A LENGTH 27 am no
acids (B) TYPE: amino acigh ddskar> CoaENeEBYE g 1.,3 §f‘e°‘( D) TOPOLOGY: -li near

(ii1) MOLECULE TYPE: peptide _
(R) NAME: HAMMOND, Charles E (US only)
(B} STREET: 4 Chester Avenue
(C) CITY: Burlingtom o
{D) STATE: Massachusetts .
(E) COUNTRY: United States of America
(F) POSTAL CODE (ZIP): 01803

(A) NAME: LIAO, Yu-Sheng (US only)
(B) STREET: 4401 Starns Hill Road

(C) CITY: Waltham

{D} STATE: Massachusetcs

(E) COUNTRY: United States of America
(F) POSTAL CODE (ZIP): 02154

(A) NAME: SINGH, Juswinder (US only)
(B) STREET: 485 Charles Street

(C) CITY: Malden

(D)} STATE: Massachusetts

(E) COUNTRY: United States of America
(F) POSTAL CODE (ZIP): 021489

(ii) TITLE OF INVEN'I‘IONI: CELL ADHESION INHIBITORS
{iii) NUMBER OF SEQUENCES: 4

(iv) CORRESPONDENCE ADDRESS:
(A) ADDRESSEE: Fish & Neave.
(B} STREET: 1251 Avenue of the Americas
(C) CITY: New York
(D) STATE: New York -
(E) COUNTRY: United States of Amer:.ca
{F) 2ZIP: 10020

(v) COMPUTER READABLE FORM:
(A) MEDIUM TYPE: Floppy disk
(B) COMPUTER: IEM PC compatible
(C) OPERATING SYSTEM: PC-DOS/MS-DOS
{D) SOFTWARE: PatentIn Release #1.0, Version #1.30

(vii) PRIOR APPLICATION DATA: o
(A) APPLICATION NUMBER: US 08/376,372
(B) FILING DATE: 23-JAN-1995

{2) INFORMATION FOR SEQ ID NO:1:

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 8 amino acids
{B) TYPE: amino acid
{C) STRANDEDNESS: single



(iii) HYPOTHETI CAL: NO (xi) SEQUENCE DESCRI PTI ON: SEQ I D NO 4 Q/s Tyr Asp
GQu-Leu Pro dn LeuVal Thr Leu-Pro Hs Pro Ash—Leu 1 e

10 15 Hs Ay Pro Qu Ile Leu Asp Val Pro Ser Thr 20

25 WD 96/ 22966 . PCT/ US96/ 01349
- 148 - W claim 1. . A cell adhesion inhibitory conpound sels om a
conpound of FYR96/22%661 a (I): [err] and pharnmaceutically accegﬁﬁsg&“ug
derivatives of (1), wherein: X is selected fromthe group consisting of
-CJerr]H -PO[err]H -SOerr]Rerr], -SJerr]H -0OP(err]H,

-CJerr]Rerr] and -C(ON(R[err])[err]; wherei 14B5-is sel ected fromthe
group consisting of alkyl, alkenyl, alkynyl, cycl oal kyl, cycl oal kenyl

aryl, aryl-substituted al kyl, and aryl-substituted al kenyl or alkynyl; Y is
sel ected fromthe group consi R MOPABAGY: C@lneu'sq err]- and -PJerr]-; Rerr]
is selected fromthe gr Ou& consi sting of alk al kenyl , al kynyl

cycl oal kyl, aryl-fused c e'gﬁ ﬁ?l aryl, aral kyl,

aryl _substituted al kenyl gw oaI kyl -substituted al kyl,

cycl oal kenyl - substi tut eéﬁcyc oa yﬁ %/I aryl, al koxy, al kenoxy, al kynoxy,

ar al koxy, aryl -substitut @ﬁb)ah:h&nmgernoal kynoxy, al kyl ami no, al kenyl ani no
or al kynyl ami no, aryl-substituted al kyl ami no, aryl-substituted al kenyl ani no
or al kynyl am no, aryl oxy {xidr FFPRNGR DEJERAPRIONE rREQ- TBRtA:t ut ed al kyl ,

N-aryl urea-substituted al kyI al k&/I carl bon I am no- substituted al kyl,
Ile Ser Thr

1 5.
{(2) INFORHATION FOR SBQ ID N0°2-
(1) SEQUENCE QIARACTRRISTICS
(A) LENGTH: 5 amino acids
(B) TYPE: amino acid
{C) STRANDSS single
(D) TOPOI.OGY linear
(ii) MOLECULE m peptide
{iii) HYPOTHETICAL: NO
{iv} ANTI-SENSE: NO
(xi) SEQUENCE DESCRIPTION: SEQ ID NO:2:

Glu Ile Leu Asp Val
1 = - s

(2) INFORMATION FOR SEQ ID NO:3:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 5 amino acids
(B) TYPE: am.'_i.n_o acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: peptide
(iii) HYPOTHETICAL: NO
{(iv) ANTI-SENSE: NO
(xi) SEQUENCE DESCRIPTION: SEQ ID NO:3:

Leu Asp Val Pro Ser
1 5

{2) INFORMATION FOR SEQ ID NO:4:



WO 96/ 22966 R - PCT/ US96/ 01349 - 149 -

am nrecarponyt—substituted-al kyl s—hetem opeycHyr—tetrerocyctyt=substituted

al kyl, heterocyclyl-substituted am no, car boxyal kyl substituted aral kyl,
oXocar bocycl yl - fused aryl and heterocyclylalkyl; Rerr] is selected from
t he grou WI ng of hydrogen, aryl, alkyl, aI kenyl opcphisydiibae

. cycl oal k cycloal kenyl, aryl-substituted al kyl and, wherein R2 and R err]
- may be taken t oget her with the atons to which they are attached, to forma
' heterocycle ; Rlerr] is selected fromthe group consi sting of aI kyl ,
“alkenyl, alkynyl, cycloal kyl, cycloal kenyl 14&ral kyl, aryl-substituted

al kenyl or al kynyl, hydroxy-substituted aIkyI alkoxy-substituted al kyl ,
aral koxy-substituted alkyl . am no- substl tuted al kyl, (aryl-substituted

al kyl oxycar bonyl anmi no$*'s q' BRIBTIGSR o| - substituted al kyl, -

al kyl sul f onyl - subst i t ut edial 1o 27 P00 aCHM 1 i ¢ ut ed

al kyl thi o) -substituted al {gylg in%gpstl tuted al kyl,

acyl am no-substituted al kg, Tabkodysudﬂ‘nagyl am no- substituted al kyl ,

aryl sul fonyl am no-substituted al kyl, norpholino-al kyl ,

t hi onor phol i no- al kyl (iihmanarmnw& substituted al kyl,

t hi onor phol i nocar bon | - substi tut ed al kyl, [N-(al kyl, al kenyl or al kynyl) -
or N, N-(dialkyl, di il% or (aI kyI aI kenyl ) - am no] car bonyl -

. substituted al kyI Cakh Qg%{,m}g 51&( al kyl am no- substi tuted
~acyl am noal kyl and amno acld si a| ns sel ecte from ar gi ni ne,

aspar agi ne, gl ut am neys SyeeAdpy b1 Y6 @8 @lnNEu VAN TRE 1ed bre HikCHRORASH Reu
sul f oxi de and sul fona derivativesst hereof, glycinee |eucine, isolescine,

al I o-isoleucine, tert- |eucine, norleucine, phenylalanine, tyrosine,
trypt ophan, proline, Bap &lyniso St il Asgj Galj Poh Ser ghxit ani ne, val i ne,
t hreoni ne, serine, aspartic ac??j, bet a- cyanoal 2hi ne, and al | ot hreoni ne;
andwherein R err] and




\&9 -ggilztz)z(s'?aken ‘together wi'th t““lm IHIIL“I")“IMI Im the)lfczla-/r gsg'?{ ggﬁgg t (%5190r m -

a heterocycle Rlerr] is selected*from'thé gfoup consisting of aryl, alkyl,
cycl oal kyl, al kenyl, cycloal kenyl, alynyl and aryl-substituted al kyl,

hydr ogen, heterocyclyl, heterocyclyl carbonyl, am nocarbonyl_  _am do, nono-
or dial kyl am‘?ﬁ@a%éohyl , nmono- or diaryl am nocar bonyl , PCT/USI6/01349

al kyl aryl am nocar bonyl , di aryl am nocarbonyl, nono- or diacyl am nocarbonyl,
aromatic or aliphatic acyl, alkyl optionally substituted by substituents
selected fromthe group consisting of am no, 1&# Boxy, hydroxy, nercapto,
nono- or dial kyl am no, nono- or diarylam no, alkylarylamno, diarylam no,
mono- or diacyl am no, al koxy, al kenoxy, aryl oxy, thioal koxy, thioal kenoxy,
t hi oal kynoxy, thioaryloxy and heterocyclyl; GuB&IM8 is 0, 1 or 2. 2. The
conpound according to ciain11 sel'ected froma conpound of the formula (1):
[err] and pharnaceup?c%.?ﬁmhcceptable derivatives of (1), wherein: Xis

| ected f th i sti - A o
SSer TR ert] - soBh and Jopoy & et aflieBibhiunn bl dobblHa e
group consi sting of selegted fxqmm@ comprppd| of cthe otgxmula dJdizoal kenyl ,

WD 96/ 22966 ) RCT/ US96/ 01349 -
151 - aryl, aryl-substituted al kyl, and aryl-substituted. enyl or

al kynyl; Y is selected fromthe gr oupRcéonsi sti of . -Sg er(])- and
-Pqerr]-; ' ' ' n

Ry

and pharmaceutically acceptable derivatives of (I),
wherein: o _ , S

X is selected from the group consisting of -CO.H, -PO
sH, -SO,R;, -SOH, -OPO;H, -CO,R, and ~C(O)N(R¢).;

wherein R; is selected from the group consisting of

alkyl, alkenyl, alkynyl, cycloalkyl, cycloalkenyl,
aryl, aryl-substituted alkyl, and aryl-substituted
alkenyl or alkynyl;

Y is selected from the group consisting of -CO-, -SO0,-
and -PO,-;

R; is selected from the group consisting of alkyl,
alkenyl, alkynyl, cycloalkyl, aryl-fused cycloalkyl,
cycloalkenyl, aryl, aralkyl, aryl-substituted alkenyl or
alkynyl, cycloalkyl-substituted alkyl, cycloalkenyl-
substituted cycloalkyl, biaryl, aikoxy, alkenoxy,
alkynoxy, aralkoxy, aryl-substituted alkenoxy or

alkynoxy, alkylamino, alkenylamino or alkynylamino,
aryl-substituted alkylaminc, aryl-substituted
alkenylamino or alkynylamino, aryloxy, arylamino,
N-alkylurea-substituted alkyl, N-arylurea-substituted
alkyl, alkylcarbonylamino-substituted alkyl,




@smmswmmmm RN eri! e ah
al kyl ("aralkyl"), aryl-substjtutéd &l keny" al kynyl , cycl oal kyl -

substituted al kyl, cycloalkenyl substituted cycloal kyl, biaryl, alkoxy,

al kenoxyw@;@g&xy, aryl -substituted al koxy ("aral koxy") pcambmmst I tuted
al kenoxy or™ al kynoxy, al kyl am no, al kenyl am no or al kynyl am no, aryl
-substituted alkylam no, aryl -substituted al kenylam no or al kynyl am no,
aryl oxy, arylam no, N-alkyl urea-substitut e£ @I kyl, N-arylurea-substituted
al kyl, al kyl carbonyl am no-substituted al Ry and ami nocar bonyl - substi t uted
alkyl; Rerr] is selected fromthe group conS|st|ng of hydrogen aryl,

al kyl', al kenyl C ke substit ut ed
al kyl; R3 is sel ea"@'“é\é?r ?% L&?%é%é%o%g]iwl %EBFQEQ fi:'a:}/'kenyl al Ig/nyl
cyci oal kyl, cycl %%Mdﬂaﬁﬂg!’tl%“iﬁ eramtehy

hydr oxy- substltutamw K yaxboikdt axyysmsﬁwmiaab@nkynr aémyrmdg&imut ed

al kyl , am no-sub ed

al kyl oxycar bonyl am n(lt)% ngséx{iul?égé% QZI tiattanltk < substituted al kyl,

al kyl sul f onyl - subst Reuigeelected Expm She. grpup | ¢enaisting of hydrogen,
al kyl t hi 0) - subst ialryagd adiky |, , allbemﬂ hoxx v leyingrlti, t wivelload iyl

acyl am no- subst |t c‘i%a?k?ﬁ# ﬁi 1 Qﬁgpdngli#{g %ﬁé ut‘ﬁgezaéllglxz and

arylsulfonylan1no
t hi onor phol i no- aRsymay nee qu&mﬁywﬂébb'ébﬂ%ﬁw &ckphich they are

t hi onor phol i nocankRearheds ubst £dith el dderocylelle( 3l Kyl , al kenyl or al kynyl ) -

or NNl Ky 01 LKEg ey ekt B She AL AL RO\ SR POMI

WO 96/ 22966 152 -
substituted al kyRlkeayboxglkyuphs iavalanrliyly| cyshaabremiol ad@xglkyde chains

sel ected from ar gl ReubAt PEEEEd NELkenyl or alkynyl, hydroxy-substituted
alkyl, alkoxy-substituted alkyl, aralkoxy-substituted
alkyl, amino-substituted alkyl, (aryl-substituted
alkyloxycarbonylamino) -substituted alkyl, thiol-
substituted alkyl, alkylsulfonyl-substituted alkyl,
(hydroxy-substituted alkylthio)-substituted alkyl,
thiocalkoxy-substituted alkyl, acylamino-substituted
alkyl, alkylsulfonylamino-substituted alkyl,
arylsulfonylamino-substituted alkyl, morpholino-alkyl,
thiomorpholino-alkyl, morpholino carbonyl-substituted
alkyl, thiomorpholinocarbonyl- substituted alkyl,
[N- (alkyl, alkenyl or alkynyl)- or N,N-[(dialkyl,
dialkenyl, dialkynyl or (alkyl,alkenyl)-amino]carbonyl-
substituted alkyl, carboxyl-substituted alkyl,
dialkylamino-substituted acylaminoalkyl and amino acid
side chains selected from arginine, asparagine,
glutamine, S-methyl cysteine, methionine and
corresponding sulfoxide and sulfone derivatives thereof,
glycine, leucine, isoleucine, allo-isoleucine, tert-
leucine, norleucine, phenylalanine, tyrosine,
tryptophan, proline, alanine, ornithine, histidine,
glutamine, valine, threonine, serine, aspartic aciad,
beta-cyancalanine, and allothreonine; andwherein R, and



gl utam ne, S-nethyl cysteine, nmluﬁm“mmmumrrespondi ng sul foxi de and’ ’
sul fone derivatives:thereof, ¢ | sol-euci ne, allo-isoleucine,.
tert- |eucine, norleucine, phenSII al arti né, t’yr05| ne, tryptophan, proline,

al anine, ornithine, histidine, glutam ne, valine, threonine, serine,
aspartic acid, . beta-cyanoal anine, and allothreonine; Rerr], ed
fromthe gr¥0¥5@®E&i stiing of aryl, alkyl, cycloal kyl, al kenﬁr%%ﬁg
cycl oal kenyl, alynyl and aryl - substi t ut ed al kyl; and nis 0, 1 or 2. 3.

The cell adhesion inhibitory conpound according to claiml or 2, wherein X
Is -CJerr]H 4. The cel |l adhesion inhi brt3%9 tonpound according to claim
1 or 2, wherein Rlerr] is an aryl- substituted (Jerr]-Cferr] alkyl group.

5. The cell adhesion inhibitory conmpqound accordi ngtto claima4, wherein

Rlerr] is a (N Ar' Ror may-Bar kakeq H9gether; with the, Ateoms to which they: are
adhesi on i nhi bi tory,wamuqdcaceordl adhévexdeycbes, wherein R[ err] s a

(N-Ar'-urea)-para- Y I heS|on _

i nhibitory corrpound ac or% &%%%15%.%% 95‘8{\/%2 cgns:ui{ éI ect ed

fromthe group conélémlngcﬁﬁc paikyl ox3lkeniiv falpalkepy ohé

{reL h%/I n- Pex%lt | ﬂﬂuhﬁtﬂeutﬁheﬁykylphwdjdgmboh;hzrpb?@‘yﬁé hyI

-but oxy, t- buty nQ .

phenyl cycl opropyl , %‘f foﬁ%&igggg%hen%}) ‘fy‘?‘l"% mido, ‘m or

(benzyl oxycar bonyl dasiporarhonylo- mono- or diarylaminocarbonyl,

(2 bi s( pheﬂyl S:JI f oEy:a)la@m?iamﬂybaewl 1, ?&Mlﬂmhﬁo?ghamﬁ%mt&yl

am nopheny! met ny‘, 36804 {1y L98RR4e DXL, S-alkyl

met hoxyphenyl met hylo;:%ﬁ;ag.‘rigxsuﬁstffuteﬁ i%lzbstltuezgs selecffd from ::,he
group consisting of amino, r'arngy, hydroxy, mercapto,
mono- or dialkylamino, mono- or diarylamino,
alkylarylamino, diarylamino, mono- or diacylamino,
alkoxy, alkenoxy, aryloxy, thicalkoxy, thioalkenoxy,
thioalkynoxy, thioaryloxy and heterocyclyl and

n is 0, 1 or 2.

2. -The compound according to claim 1 selected
from a compound of the formula (I): o

and pharmaceutically acceptable derivatives of (I},
wherein:

X is selected from the group consisting of -CO;H, -PO°
sH, -SO,R;, -SOH and -OPOH; - '

wherein R, ig selected from the group consisting of

alkyl, alkenyl, alkynyl, cycloalkyl, cycloalkenyl,



A Rt emhmmﬂn HFIIIIH!ILHHI

(benzyl oxycar bonyl ani no) - pheny met hyl ,¢ 3-L( N®- phen ! ur ea) phenyl et hyl ,

3- (N -phenyl urea) propyl, (phenyl suI fonam do) - phenyl met hyl ,
3- acet am I - met hyI , 3-am nophenyl net hyl , 3- benzan}dﬁpbﬁmjget hyl, 3-
hydr oxy- 4- -phenyl ur ea) - phenyl net hyl , 3- hydroxy phenyl et hyl , 3-indo|y|,

3- et hoxy- 4- (N - phenyl urea) - phenyl net hyI

3- met hoxy-4- (N - (2-met hyl phenyl ) -urea) - phenyl met hyl ,

3-net hyl - 4- (N - phenyl ur ea) - pheny! net hyl ;= 35ai rrophenyl met hyl ,

3- phenyl propyl, 3-pyri dyI rret hyI 4- (2-am nobenzam do) - phenyl nmet hyl ,

4- (benzanmi do)phenyl benzyl oxy onyI - nyl, met h I 4-

( nor phol i nocar bony|® &hé ﬁ§?é ry)l g“gszlt“te‘y

chl or ophenyl ) ur ea) ermirhpﬂkyﬂﬂhl (2- chI orophenyl ) -

urea) - 3- net hoxyphe | P tditlectd ( :gfp n phReny, t hy,

4-(N -(2-isoprop e£nBe e’gg)d enyﬁénerq*u b 31%%;, BE ége éoz
(N -(2- et hoxy%‘PFg dfea) - phenyl met hyl ,

-(N - (2-net hyl - 3- ®yr idybeleeted phowy [thet Ig;rbup4eons:.stmg of alkyl,

N - (2-ni tropheny 5H§%§ﬂ?) hnﬁega*oafggid A1 BiisY byt s2diepeny! methyl,

(2-t-butyl
stituted alkyl ("aralkyl"),

N -
EN - (2- t hi azol S¥GhAadke en?FY rre"l‘ﬂ{/:l-
(N -(3-chlor Opﬂlqrw-léulrs&:a):uphdn;l.m#\ylor 4alXynyl, cycloalkyl-
Rt oxyPheny' AR aR U IEh WLy flod Dherkyt- stk ki b @) PIERMYEE! V!
-(N - (4- pyr|dyl ea- {
(N - (3- net hyl yuP@§P“§heﬂ}¥ *KH alkynoxy, aryl-substituted
(N - (2- et hyl pidiody) UraxpiRbegy) nediwl < sbgtiitutednaykenaey pdrenyl et hyl ,
(

N -
N -
N -
¢ I Sy oneny kR I A kbRl B PRER R 4 (N
N -
N

PRPRORERTENY

g ;

6/ 22966 154 -

ropyl ur ea) - fHaHySbefky tuted aikylaming, aryl-gHeabiruted )
- p- tquyIumﬂakmbaamﬁnatbylalMyﬁ?lamxﬂmanp&waeayphenylamlno,
fhgﬂ%/;r[]fg)’f A3 eEsuist Nue 41 MM, CR-BRGIU e SEL L i tuted
dlkyl, alkylcarbonylamino-substituted alkyl, and
aminocarbonyl-substituted alkyl;

. R, is selected from the group consisting of hydrogen,
aryl, alkyl, alkenyl or alkynvl, cycloalkyl,
cycloalkenyl, and aryl-substituted alkyl;

Ry is selected from the group consisting of alkyl,
alkenyl, alkynyl, cycloalkyl, cycloalkenyl, aralkyl,
aryl-substituted alkenyl or alkynyl, hydroxy-substituted
alkyl, alkoxy-substituted alkyl, aralkoxy-substituted:
alkyl, amino-substituted alkyl, (aryl-substituted
alkyloxycarbonylamino} -substituted alkyl, thiol-
substituted alkyl, alkylsulfonyl-substituted alkyl,
{(hydroxy-substituted alkylthio) -substituted alkyl,
thioalkoxy-substituted alkyl, acylamino-substituted
alkyl, alkylsulfonylamino-substituted alkyl,
arylsulfonylamino-substituted alkyl, morpholino-alkyl,
thiomorpholino-alkyl, morpholino carbonyl-substituted
alkyl, thiomorpholinocarbonyl- substituted alkyl,

[N- (alkyl, alkenyl or alkynyl)- or N,N-[dialkyl,
dialkenyl, dialkynyl or (alkyl,alkenyl)-amino]carbonyl-

(7))

0
- (
(
N -

-h-b-h_
—~ 1



phenyl met hyl , 4-(phenyl am nocarb I 1“ phenyl
4- (phenyl sui fonam do) phenyl mar_h_y("“ m“m“m'ﬂll ﬂ [ e
but oxycar bonyl - ani no) - phenyl met hyl* 4- &cet ant dd’pheny met hyI ,

4- am nophenyl am no, 4-ami no- phenyl met hyl , 4-benzam dophenyl net hyl ,

4- chlorophen met hyl, 4-hydr oxy- 3- nltrophenylnethyl 4- hydr ox hen

met hyl , éﬁmﬁﬁenyl met hyl , 4-nitrophenyl anino, 4- nitr Q%P@f’%

4- phenacet am dophenyl et hyl , 4- phenyl phenyl net hyl , 4 pyri dyl net hyl ,
4-trifluoro- nethyl phenyl methyl, 4-[2-(N -nethylur ea) benzam do] -

phenyl et hyl , 4 (N -(2- et hyl phenyl ) ur ea) - phegwy |4ret hyl

4(N - phenyl - - met hyl guani di no) - phenyl net hyl , 5-(N - phenyl urea) pentyl
5-(N -t- butyI urea) pentyl, 2,2- dinethylpropyl, 2,2-diphenyl nethyl,

2, 3-benzocycl obutylsnbstdtdtég’ldabxybhmgﬂhmdyﬂybubﬂtitﬂte@tm 4-&1561&&1;10

h | ret hyl, 4-(1;
ﬁe?%xg?& {N‘ (2( ah%ﬁobﬁgﬁ;ﬁ%%;g&éﬂc@@@m@?ﬁ%inhﬁe, asparagine,
T f¥stetbe, pathionine and

(1, 3- benzoxazol -
2-yl am no) - phenyl nebh;éap&adﬁn@mq&fbxﬂ@phﬂr sp¥fondé-derivatives thereof,

hydr oxy- 4- ( 2- et hygﬂgﬁﬂﬁe Uié‘\ﬁd?%}fé")" 1@@::1:;3 :E*gigxil é‘IeJ.lciﬁ:e,

(2-chl or ophenyl ) ur €a rea Iurea)butyl;
2-thi enyl et hyl ; 419cENeq; RRX IPS"F%/‘X){ Wgne"'cms’-'@-' (2-
hydr oxyphenyl ur ea) phypybphaﬂnylpr&m,omam.nez ornith:.ne, histidine,

met hyl phenyl ) ur eap?gg)ﬁéﬂ?ﬁ@ | vaBiduit @h&eﬁniﬁ@heﬂ @a)égb‘ii*l:.@ekw.h

4-(N-2- pyrazinylu phen e
phenyl ur ea- 2- pyri dPPRBT X"{E‘("@/%t ﬁgi?FE'Fé r?' pyri dyl net hyl :
4- (3- et hyl - 2- pyri dyl Ry ei) sledegtedt ﬁybm Bhengrmrpd,c(opbé.syllngeai p&nsyw,l met hyI ;

3- | am 4- hgi t / 24966
15?0}/ ﬁ\rent E§| uregil)C)pﬁen? s:fi] :.tutef.e E&_‘ P %ggh% l'urea &hen%’?h ﬁg 4- (2-

"'nis 0, 1 or 2.

S The cell adhesion inhibitory compound
according to claim 1 or 2, wherein X is -CO.H.

4. The cell adhesion inhibitory c'ompound
according to claim 1 or 2, wherein R, is an aryl—
substituted C,-C, alkyl group.

5. The cell adhesion inhibitory compound
- according to claim 4, wherein R; is a (N-Ar'-urea)-para-
subgtituted arylalkyl group. '

6. The cell adhesion inhibitory compound
" according to claim 5, wherein R, is a (N-Ar'-urea) -para-
substituted phenylmethyl group. :

7. The cell adhesion inhibitory compound
according to claim 1 or 2, wherein R,, is selected from
'the group consisting of benzyloxy, cyanomethyl,
cyclohexylmethyl, methyl, n-hexyl, N-phenylamino,
phenyl, phenylcarbonyl, phenylmethyl, t-butoxy, t-
butylamino, 1-indanyl, 1l-naphthylmethyl, 1-



oo e e o A,

pyri dyl urea) phenyl et hyl ; 4-(3- et hyl -2- ‘pyrM dyl uf ea) phenyl met hyl ; 4-
(|ndolylcarbonylan1no)phenylnethyl 2-(4- (phenylurea)phenyI)OX|ranyl

4-(N,N -Wt hyl ur ea) ptienyl net hyl ; 4-( 2- Pl PCT/US96/01349
di met hyl am nophenyl ur ea) phenyl net hyl ; - 4- ( 2- '
benzi m dazol yl am no) phenyl net hyl ; 4-(2- benzoxazol yl am no) phenyl net hyl ;

4-(2- benzthlazolylan1no)phenylnethyl 4-
(t et rahydr oqui nol i nyl car bonyl ani no) phenyl-m388yr: 1, 3-
di net hyl - 3- (phenyl ur ea) but yl ; hydroxyethylthlonethyl 4-

henyl ur ea) phenyl et 3-am no- lure h 4- (4-
gsdroiyphenirurey ?ﬁﬂé%?&EAQBﬁOPY-!(é (éggﬁa%ﬁﬁﬁ q%%@é?éﬁgﬁévxéth 4- ((2-
met hyl ur ea) phenyl (bessyloxgdarbonylamigeodrbenylne thls) 23-

Ay 2"%2?@?%‘2%3?%%%23#%’% T ) RO e pTIbyY, J2k teny et vl

met hoxy- 4- ( phenyi B ﬁéﬁﬂﬁ@ﬁﬁﬁ%i na ninop eﬁ@lmé%hyl, 2-
trifluoronethylphheqtamrﬂ@gﬂunyﬂheehyyt 24btémami*nydnbxy -5~
pyrldylurea)phenﬁgisg 4 , 350k gﬂ&ﬂ&ﬁﬁhﬁﬂﬁ@kggyl)ﬁhenylnethyl

4-t hi our eaphenyl net nyl our
(pyrrolldlﬁylcgr ﬁypngbﬁvyfeéﬁ§£; J-pygygylmethyl, 2-

benzoxazolinonylcquinnmdnyﬁ.nayﬂheﬂyrnphhq#luzhaxphamyﬁﬂegyhyba)phenylnethyl;

4- (thiazolidinyl ﬁ%y?g dt3RA0Y BURa et hyl ;
hydroxylureapheny

al 1 yl ur ea) phenyl ngwﬁixqpylglethy Zérb%)‘( ]!“lgeea%%r‘e’%'l" yI 4 (N

PCT/ US96/ 01349 - ﬂﬁﬁbnylsulfonamldo)—phenylmethyl 3-acetamidophenyl -
methyl, 3-aminophenylmethyl, 3-benzamidophenylmethyl, 3-
hydroxy-4- (N'-phenylurea) ~-phenylmethyl, 3-hydroxy-
phenylmethyl, 3-indolyl, 3-methoxy-4-(N'-phenylurea)-

.. phenylmethyl, 3-methoxy-4-(N'-(2-methylphenyl)-urea)-
phenylmethyl, 3-methyl-4- (N'-phenylurea)-phenylmethyl,
3-nitrophenylmethyl, 3-phenylpropyl, 3-pyridylmethyl, 4-
(2-aminobenzamido) -phenylmethyl, 4- (benzamido)phenyl-
methyl, 4-{benzyloxycarbonylamino)-phenylmethyl, 4-
(morpholinocarbonyl-amino) -phenylmethyl, 4-(N'-({2-
chlorophenyl)urea) -phenylmethyl, 4-(N'-(2-chlorophenyl)
urea) -3 -methoxyphenylmethyl, 4-(N'-(2-ethylphenyl)
urea)phenylmethyl, 4-(N'-(2-isopropylphenyl)urea) -
phenylmethyl, 4-(N'-(2-methoxyphenyl)urea)-phenyl-
methyl, 4-(N'-(2-methyl-3-pyridyl)urea)-phenylmethyl, 4-
(N'- (2-nitrophenyl)urea) -phenylmethyl, 4-(N'-(2-
pyridyl)urea)phenylmethyl, 4-(N'-(2-t-butylphenyl) -
urea) -phenylmethyl, 4-(N'-(2-thiazoly1)urea)-phenyl-'
‘methyl, 4-(N'-(3-chlorcphenyl)urea)-phenylmethyl, 4-(N'-
(3-methoxyphenyl)urea) -phenylmethyl, 4-(N*'-(3-
pyridyl)urea)phenylmethyl, 4-(N'-(4-pyridyl)urea)-
phenylmethyl, 4-(N'-(3-methylphenyl)urea)-phenylmethyl,

. 4-(N'-(2-methylphenyl)urea) -phenylmethyl, 4-(N'-
benzylurea) phenylmethyl, 4-({N'-cyclohexylurea)-
phenylmethyl, 4-(N'-ethylurea)phenylmethyl, 4-(N'-



pyrrolidinyl carbon

pyrr ol .yI ;:ar bonyl a-mng;n.pEgzlsrﬁHnmrmllml

[ EH

pyrrol yl car bonyl ani no) phenyl met hyt ; “4- *( pfop¥yl ur ea) phenyl net hyl ;

4- (met hoxyur ea) phe

nyl met hyl; 4-(di met hyl urea) phenyl net hyl; 4-(2-

qui nazol i nyl .am'..-n_oé phenyl met hyl; 4- (2- furanoyl am no) pheny&%_hxliwl

4-(2-hydrok9[

pyri dyl car bonyl am
met hyl phenyl urea) p
fl uor ophenyl urea)p
qui nol i nyl car bonyl
(i soqui nolinylcarb

hyIphenylurea)phenylnethyl 4-(2-

no) phenyl net hyl ; 4-(3- hydroxy-2-

henyl net hyl ; 4- (2- f | uor ophenyl ur ea) phenyl net hyl ; 4-( 3-
henyl net hyl ; 4-(4- quorophéﬂyFurea)phenyInethyl 4-(2- .
an1no)pheny|nethy| 4-

onylan1no)phenylneth “£2 3-
di net hyl phenyl ur ea) HRREARYAUFeR) -pheny: gmemi ¢ 1t BHemathydaxeaény| met hyl ;

4-(2-methyl-4- flu
quorophenyIurea)p
4- (5- hydr oxy- 2- net
hydr oxy- 2- met hyl phé¥he

PiseryAndthyds) ﬂhenyl-petwrhvlwreaﬂwm&ﬂ 4-(N'-

Wéﬁ{;}%&r& nﬁe ?XY %ﬁ%aq%ehylamim, 4-(N'-

H%m?!:hylh 4(N -t-butylurea) -

di f 1 uor opheny! ur ea)gHeayal ,,43( Hehy: Iﬁm&nwdﬁnﬂdﬁwahﬁﬂnbpméthyl)-

(phenoxycar bonyl a
4- ( phenyl am nocar ban
di benzof ur anyl met h
met hyl phenyl urea)p
(phenylan1nocarbon

pyrrolylcarbonylan1no

5- (2- met hyl phenyl u

ﬁ%&;;%he ALt

yputoxycarbepyhyp eﬁymm Wiyl 8xy) phenyl met hyl ;
Waﬁmheﬁyo.aethynpl qim:fbyne&ﬁllhﬂ@haheqygm&yl 4-

g&#tﬁghyh rbégz&h'f&yoé)e 1) L aﬁ.elnyll n?fx}féﬂr(apﬁler(;i
rtwahyén z &FE}VQHD’zYy? -nicxophanyimerhylengt bv@mmhenyl -

2-(3-pyridyl)-thi azsdthily 4-metHoryphélyyimetilitlaz @l-ndtybphénpXkamindd 4 -

4- 0xo-4,5,6, 7-

nitrophenylmethyl, 4-phenacetamidophenylmethyl, 4-
phenylphenylmethyl, 4-pyridylmethyl, 4-trifluoro-
methylphenylmethyl, 4-[2-(N'-methylurea)-benzamido] -
phenylmethyl, 4-(N'—(2-methy1phény1)urea)—phenylmethyl,
4(N'-phenyl -N''-methylguanidino) -phenylmethyl, 5-(N'-
phenylurea)pentyl, 5-(N'-t-butylurea)pentyl, 2,2-
dimethylpropyl, 2,2-diphenylmethyl, 2,3-benzocyclobutyl,
3,4-dihydroxyphenylmethyl, 3,5-dimethoxy-4-hydroxy-
phenylmethyl, 4-(1l-indolecarboxylamino) -phenylmethyl, 6-
methoxy-5- (N'- (2-methylphenyl)urea) -2-pyridylmethyl, 4-
(1,3-benzoxazol-2-ylamino) -phenylmethyl, 4-(1,3imidazol-
2-ylamino) -phenylmethyl, 3-carboxy-1-phenylpropyl; 3-
hydroxy-4- (2-methylphenyl)ureaphenylmethyl; 3-hydroxy-4-
(2-chlorophenyl)ureaphenylmethyl; 6-(phenylurea)heptyl, |
4 -phenylurea)butyl; 2 -thienylmethyl; 4-(2,6-
dimethylphenylurea)phenylmethyl; 4-(2-
hydroxyphenylurea) phenylmethyl; 3-butoxy-4-(2-
methylphenyl)ureaphenylmethyl; 3-butoxy-4-
(phenylurea)phenylmethyl, 4-(N=-2- '
pyrazinylurea)phenylmethyl; -phenylethynyl 5-
phenylurea-2-pyridylmethyl; 5- (2-methylphenylurea)-2-
pyridylmethyl; 4-(3-methyl-2-pyridylurea)phenylmethyl;
3-nitro-4- (phenylurea)phenylmethyl; 3-acylamino-4-
(phenylurea) phenylmethyl; 4-(N,N-phenyl,



}[/\S r92/ 32?36%20 ——— Igl”"l";l""z"l, " III, PCT/ US96/ 01349 - 157 -

(phenyl car banmoyl oxy) phenyl ne am mo- enzofura -2- yl;
benzi | yl am nophenyl et hyl and 4-[ N- 2- car boxyet hyF=

(1, 3- benwpshiraygd) V! - 5-y!I ) ani no- \- Ieu0|nylacetan1dylphenyhyﬁgﬁhﬂggnylnethyl
8. The cell adhesion inhibitory conpound according to claim1 or 2, wherein

Rlerr], is selected fromthe group consisting of benzyl oxy, cyanonethyl,
cycl ohexyl met hyl , nmethyl, n-hexyl, N-phepylam no, phenyl, phenyl carbonyl,
phenyl met hyl, t-butoxy, t- butylam no, "1- ﬁdényl, 1- napht hyl net hyl , 1-
phenyl cycl opropyl, 2- (4-hydroxy-phenyl)ethyl, 2-

EE?Q%%L%%?L& Wéﬁgﬂam no?’ pﬁ‘gﬁ{’m‘*’%v &3 ( N - phenyl ur ea) phenyl et hyl ,

2- am nopheny| ngt¥dHoxyPhepyiuzaaieh X201 ono- 4- hydr oxy- 5-
nethoxyphenylrmﬁ&eﬂyla&dhwﬂhenymhﬁéaiﬁﬁéﬁydmeﬁhylﬂaahkh¥|”Ethy|

et . RN B ronlchpmestyis 4-(3-benmyiony-
(benzyloxycarbdﬁ?PéWﬂHGF RBADY ¥9N1::$1 -mpﬁbuib2-urea)phenylnethyl
3-(N - phenylurQﬁhﬁﬁ@ﬂﬁkea$phéﬁ9£ﬁ@&ﬁyl;QpanldO) phenylnethyl

3- acet am dophenyl i:ﬁga t hyl zan1dopheny|nethy| 3-
hydr oxy-4- (N - gheny reé% ﬁgfﬁ%{ﬁ%iﬁ%&ﬂ ﬂenylnethyl 3- |ndonI,
3- net hoxy- 4- ( N (Peay Fehyhemmmm 4- (N N'-phenyl '

3- net hoxy- 4- (Nnmtﬁyuakbab -44qﬁenylnethy|

3-met hyl -4- (N hepy t hyl

3- phenyl propyl dqg‘% &Eéﬁ@r@gﬂgwi‘g?ea(n%}?rﬂy& %ﬁ%’g kérghenyl net hyl , 4-
(benzani do)phehﬁnz pid Agely Wi@?ﬁ?&mﬂw&yl am-h%j ‘phenyl net hyl ,  4-

( nor phol i nocar beagbxagbbg) apiieshhe

g I T e e T

4- (N - (2-i sopr g?Fﬁﬁ Wq@pmlmylcarbony amino phenylmethyl, 1,3-
dimethyl-3- (phenylurea)butyl; hydroxyethylthiomethyl; a-
(phenylurea)phenylethenyl; 3-amino-4-.
. {phenylurea)phenylmethyl; 4-(4-
hydroxyphenylurea) phenylmethyl; 4-(2-
aminophenylurea) phenylmethyl; 4-((2-
methylurea)phenylurea)phenyl; 4-(2-hydroxyphenylurea)-3-

. methoxyphenylmethyl; 4-(2-

methylsulfonylmethylphenylurea)phenylmethyl; 4- (2-
methylphenylurea) tetrahydro-2-pyrimidonylmethyl; 3-
methoxy-4- (phenylurea) -2-pyridylmethyl; 4-(2-
trifluoromethylphenylurea)phenylmethyl; 4- (3-methyl-2-
pyridylurea)phenylmethyl; 4- (2,4 (1H,3H) -
quinazolinedionyl)phenylmethyl 4-thioureaphenylmethyl;
4- (phenylthlourea)phenylmethyl, 4-
(pyrrolidinylcarbonylamino) phenylmethyl; 4- (2—
benzoxazolinonylcarbonylamino) phenylmethyl; 4-
(benzyloxyurea)phenylmethyi: 4-
(thiazolidinylcarbonylamino) phenylmethyl; 4-
benzoylureaphenylmethyl; hydroxylureaphenylmethyl;
N',N’'-methyl, hydroxylureaphenylmethyl; 4-(N'-
allylurea)phenylmethyl; 4-(3-



iEcpr— 1 T

4- (N - (2-net hyI 3-pyridyl ) urea) - phenyl'methy

(N -(2-nitrophenyl)urea)-phenyl nethyl, 4-(N -(2- pyridyl)urea)phenyl nethyl,

4-(N -(2-t-butyl phenyl) ur ea) - phenyl met hyl, 4-(N -(2-thi azol

ur ea) - pheny| -WE96R2966 4- (N - (3-chl or ophenyl )urea) phenyl met hﬁéﬁ%’? 249

(3- net hoxyphenyl ) ur ea) - phenyl net hyl, 4-(N -(3- pyridyl) urea) phenyl nethyl,

4- (N - (4-pyridyl) urea) - phenylnethyl, 4-(N

- (3-net hyl phenyl ) ur ea) - phenyl net hyl , - 156 -

4- (N - (2-net hyl phenyl ) urea) - phenyl net hyl ; 4-(N - benzyl ur ea) phenyl net hyl ,

4- (N -cyclohexylurea)- phenylnethyl, 4-(N -ethylurea)phenyl nethyl, 4-(N -

I sopropyl urea) - phenylpﬂﬁqﬂidmyquarbgny;:am;m)phqm@mtm yR- (1 .

BN Pty o) Py btns R TSI (-

(N -t-butylurea) - pHR¥RA W&Ey}gﬂgﬁé*éﬁﬁ%&gﬁw m %o rrgt hyl ) -

phenyl , 4-(phenyl sul f (propyiuread phenylnethyl; (t4- (methoxyurea)phenylmet:hyl

but oxycar oyl - ar nolg R “*“’"ﬂ“ B e agheny

4- chl or ophenyl - net hyJ® "f%?‘yiﬁx'énﬁ elmzé"t'hﬁ aze%ljrgi%lhenyl

met hyl , 4- et hoxypherﬁﬂrmtdyﬂlami&ohphenphm‘]hm rﬁ:-(%hmPPWpﬁenyl met hyl ,

4- phenacet ani dopheny Brptipneds aheaybnaam\em@ 4-Azpyridyl net hyl

4-trifluoro- nethyl phen | g@ laer}éai%’gg]: o

phenylmethyl 4-(N - ( FH?%P%%%M xy-2

4(N -phenyl -N * - met hwwwmﬂuphshphmymthﬂ;(w -(2shenyl ur ea) pent yl ,

2. éNbieEzé’EtyZI 3L5?) ey LT T b e et hoxy- 4.

phenyl met hyl , 4- (>1/ | réﬂ%?%&?@f‘éﬁ?ﬁ3¥ ne%'ﬁ%//'lﬂ?%fha d(l L hgxy * hydroxy-

met hoxy- 5- (N - ( 2- net hflysmphenyluxpalphenytmethy vy |4 - (@.— S

(1h3 bFnzoxazoI 2-yl a&uﬂ@ﬂ;ﬁﬂ_@&hﬁ&h@!hmzﬁaﬂbﬂedﬁn&tm ;dazol - 2-yl ami no)

-phenyl met hy (:.soqu:.nol:.nylcarbonylam:.no) phenylmethyl 4-(2,3-
dimethylphenylurea)phenylmethyl; 4-(2,5-
dimethylphenylurea)phenylméthyl: 4- (2-methyl-4-
fluorophenylurea)phenylmethyl ; 44(2-methy1h3;
fluoréphenylurea)phenyimethyl; 3-carboxy-3-phenylpropyl ;
4-(5- hydroxy-z-methylphenylurea)pheﬁylme'thyl 4-(a-
hydroxy-2- methylphenylurea)phenylmethyl 4 (2,4-
d:.fluorophenylurea)phenylmethyl, 3- '

' dibenzofuranylcarbonyl; 4- _

(phenoxycarbonylamino) phenylmethyl; 3-phenylureapropyl;
4- (phenylaminocarbonyloxy) phenylmethyl; 4-" -
cinnamoylphenylmethyl; dibenzofuranylmethyl; 4-(2-
methylphenylaminocarbonyloxy) phenylmethyl ;
methylphenylurea) phenylamino; 4-(3-
J.ndolylcarbonylam:.no) phenylmethyl; 4-
(phenylaminocarbonyl)phenylmethyl 4-
phenylalkynylphenylmethyl; 4-(3-
pyrrolylcarbonylamino) phenylmethyl; 5-nitrobenzofuran-2-
yl; 5-{2-methylphenylurea)benzofuran-2 -yl; 3-carboxy-3-
phenylpropyl; 2-{(3-pyridyl)- thiazol-4-yl; 2- (4-pyridyl)-
thiazol-4-yl; 2-oxo- and 4-oxo-4,5,6,7- )
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Rlerr] is selected fromthe group cénststt ng off 4-hydroxyphenyl net hyl,
3- met hoxy-4- (N -phenyl urea)-phenyl methyl, 4-(N - p_h,_enyl urea)- phenyl net hyl,

4- (N - (24 %enyl ) ur ea) -"‘pHenyl net hyl , R PCT/US96/01349

4- (N -(2-‘% ur ea) - phenyknet hyl , -3- met hoxy- 4- N’ - (2-

met hyl phenyl ) urea) - phenyl met hyl, 6- net hoxy-5-(N - (2-

met hyl phenyl ) urea) - 2- pyri dyl net hyI 4- (N - 3-net hyl -

pyri dyl ur ea) phenyl met hyl , 3-met hoxy 4- (N -Brhet hyl - 2-

pyri dyl ur ea) phenyl net hyI and 3-met hoxy-4- (N -2- pyridylurea)-phenyl nethyl.

10. The cell adhesion h| bi t or ound according to claim9, wherein
Rlerr] is select é"&tFFB ﬂ’@ﬁ&%fﬁ)%gﬁﬂg 81’ mat R o4 pheny! met hyl

3-net hoxy-4- (N -(phenyluarhamMIrﬁtdqmmenhyN. ﬁhun:ythmfm')zoﬁumnylzﬁet hyl ,
4-(N - (2-nethyl ghen -2~ -1-

(N - (2. pyridyl )u?& ﬁlah ff a b thQ EN 2-carboxyethyl-1

met hyl phenyl ) ur edjt« AR ﬁ?F%@{r‘lEﬁ‘P Smﬁ é N (2 met hyl phenyl ) urea) -2
- pyridyl met hyl . 1éuc1i;hkacetémmyhﬂmnyhum-babphenylmmnd according to
claiml1l or 2, wherein Y is a car bonyl group. 12. The cell adhesion

niibitory compound accopding o ol ikt eSln 2l S R s ogen,
to claim 12, V\/neae'wr&i.ngrt}o |e31&ﬂydr:logpa:n2 . Wlierdhe R;lel Iisadb&ecbedl fahorioi t ory
oD e 1 ol SR B LR LAY eyt e From (1
cyclohexylmethy yl éxyl, N-phenylamino,
phenyl, phenylcarbonyl, phenylmethyl, t-butoxy, t-
butylamino, 1l-indanyl, 1l-naphthylmethyl, 1-
phenylcyclopropyl, 2-{4-hydroxy-phenyl)ethyl, 2-
{benzyloxycarbonylamino)phenylmethyl, 2-
~ {bis (phenylsulfonyl)amino) -phenylmethyl, 2-(N'-
phenylurea) phenylmethyl, 2-aminophenylmethyl, 2-
benzamidophenylmethyl, 2-bromo-4-hydroxy-5-
methoxyphenylmethyl, 2-hydroxyphenylmethyl, 2-
naphthylmethyl, 2-phenylethyl, 2-pyridylmethyl, 2-
quinolinyl,, 2-[4~ (N'-phenylurea)phenyl] -ethyl, 3-
(benzyloxycarbonylamino) -phenylmethyl, 3- (N'-phenyl-
urea)phenylmethyl, 3~ (N'-phenylurea)propyl, 3-
(phenylsulfonamido) -phenylmethyl, 3-acetamidophenyl-
methyl, 3-aminophenylmethyl, 3-benzamidophenylmethyl, 3-
hydroxy-4- (N'-phenylurea) -phenylmethyl, 3-hydroxy-
phenylmethyl, 3-indolyl, 3-methoxy-4-(N'-phenylurea)-
phenylmethyl,  3-methoxy-4-(N'-(2-methylphenyl) -urea) -
phenylmethyl, 3-methyl-4-(N'-phenylurea)-phenylmethyl,
3-nitrophenylmethyl, 3-phenylpropyl, 3-pyridylwethyl, 4-
{2-aminobenzamido) ~phenylmethyl, 4-{benzamido)phenyl-
methyl, 4-(benzyloxycarbonylamino)-phenylmethyl, 4-
{morpholinocarbonyl-amino) -phenylmethyl, 4-(N'-(2-
chlorophenyl)urea) -phenylmethyl, 4-(N'-(2-chlorophenyl)
urea) -3-methoxyphenylmethyl, 4-(N'-(2-ethylphenyl)
urea)phenylmethyl, 4-(N'-(2-isopropylphenyl)urea) -
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4-acetyl am nobutyl, am nonet hyl * bé&nzyl ," bibt yI*, hydroxynethyl ISObuty

met hyl , met hyl t hi onet hyl , phenylnethyl propyl,

4- (benzyl oxycar.bonyl am no) - butyl, N, N—(nethylpropargyl)an1no -
2-(nethy|thi?ﬁ”@@ﬁ%f, 2- (nor phol i no- N- car bonyl ) et hyl , CTNUS96/1349

2- (N-nor pholino)-ethyl, 2- (N, N-di met hyl am no) et hyl , 4-anino-buty|, 4-
benzyl oxyphenyl met hyl , 2-benzylthi omet hyl, t-butoxy- carbonyl am nonet hyl,
sec-butyl, t-butyl, N, N-dinmethyl- aninocarbengbaethyl, 1, 1-ethano,.

4- hydr oxyphenyl net hyl , 1 -hydroxyethyl, 1-nmethoxyethyl,

4- met hoxyphenyl net hyl , benzyl oxynet hyl , benzylthlonethyl car bonyl net hyl ,

2- methyl sul finyl et HahenydseshyLi nd- KN&aK%mmsﬁhnxﬂahenyl)urea)-phenyl- ,

t hi onor phol i no- N- carnhil-, Mty - (Z2-RE £ ld@ag%&@q Dﬁhéhgfﬂ§¢ﬁ9i‘ a-
proline side-chain 4- I a)bu

(et hyl urea) butyl ; ﬁ@gpﬁgllnog§§§§ﬂ¥¥%%¥% i '( -
nDrphoIinoethylthioﬁ%ﬂﬁ#ﬂd)yrpyﬂPh9nnkm¢5hyle41#&ﬂr¢23&kbnhylphenyluﬁyI
h{ﬂroxyneghylfhuonemhﬁha-%he?pnhétﬁyufcundniiwdqﬁyiaabqpnpﬂ¥é£§ﬂ§K&H9ﬂ” 4-
et hoxycar bonyl am no

car bonet hoxynet hyl t Rﬁ%tg#é?hg? Qﬁw?%ueﬁ] g'}t)elﬂ”31li “%85? FBRETEL SR oo s I~
di met hyl am doret hy| t(3i-sesbayyphenyl Jureds rphenylnetByket y KN et opyl © 4-
blotlnoylan1nobutylpw&13919ﬁyéappﬁyﬁ 1o |dqunphxh. %ridyl)urea)-

4-trifluoroacetyla di me hi 0
d|nethylanlnoethyltﬁggﬁgﬁﬁﬁFh % édr a?ﬁGW%ﬁ%ﬁé&%& H?%%&tﬁﬂ%ﬂyxﬂeqhwl
conbi nati on w th R24-dNis (a*mbhﬂﬂletwlémmaiepbanﬂpethﬂme- N'ng. 15. The
cel I adhesi on i nhi bbefkylGPaRPPREh PR g4LqueLa?e%¥lg {“” Hexylighda)L R3 is is

t

(b o (S EMBRRRREREL s 4 S eTvhe < -
opropyiurea)-phenylmethy 4- (N'-methylurea)-
phenylmethyl, 4-(N'-p-toluylurea)phenylmethyl, 4- (N'-
phenylurea)phenyl, 4-(N'phenylurea)phenylamino, 4-(N'-
‘phenylurea) phenyl -methyl, 4 (N'-t-butylures)- -
phenylmethyl, 4-{phenylaminocarbonylamino-methyl) -
phenyl, 4-{phenylsulfonamido)phenylmethyl, 4- (t-
butoxycarbonyl-amino) -phenylmethyl, 4- =
acetamidophenylmethyl, 4-aminophenylamino, 4-amino-
phenylmethyl,. 4-benzamidophenylmethyl, 4-chlorophenyl -
methyl, 4-hydroxy-3-nitrophenylmethyl, 4-hydroxyphenyl -
‘methyl, 4-methoxyphenylmethyl, 4-nitrophenylamino, 4-
nitrophenylmethyl, 4-phenacetamidophenylmethyl, 4-
phenylphenylmethyl, 4-pyridylmethyl, 4-trifluoro-
methylphenylmethyl, 4-[2-{N'-methylurea)-benzamido] -
phenylmethyl, 4-(N'-(2-methylphenyl)urea)-phenylmethyl,
4 (N' -phenyl-N''-methylguanidino) -phenylmethyl, 5-(N'-
phenylurea)pentyl, 5-(N'-t-butylurea)pentyl, 2,2-
dimethylpropyl, 2,2-diphenylmethyl, 2,3-benzocyclobutyl,
3,4-dihydroxyphenylmethyl, 3,5-dimethoxy-4-hydroxy-
phenylmethyl, 4-(l-indolecarboxylamino)-phenylmethyl, 6-
methoxy-5- (N' - (2-methylphenyl)urea) -2-pyridylmethyl, 4-
(1,3-benzoxazol-2-ylamino) -phenylmethyl, and 4-{(1,3-
imidazol-2~ylamino) -phenylmethyl. :




\]{\glg?/ L2)3L9$I6, 4-atel yl amTobut y] |MI"(“MIII“|“I|IHJIIL}/| bUPt CTyl / US||99d6/| OUX13y4llegt -||y|
i sobutyl, methyl, nethylthionet hyI* ghenyl ket hyl*, propyl

4- (benzyl oxycar bonyl anmi no) -put'yl, N, N- (met hyl propar. gyl )am no, 2-

(et hyl t 2- (nor phol i no- N- car bonyl ) et.hyl"; PCT/US96/01349

. 2-(N-norp o I N0 -ethyl 2- (N, N-di met hyl am no) et hyl, 4-am no-butyl, 4-

- benzyl oxyphenyl net hyl , 2-benzyl t hi onet hyl, t-butoxy- carbonyl am nonet hyl ,
- sec-butyl, t-butyl, N, N-di met hyl - am nocarbonyl nethyl, 1, 1-ethano,

4- hydr oxyphenyl met hyl , 1- hydr oxyet hyl , I- #@Bhoxyet hyl , '

4- met hoxyphenyl net hyl , benzyloxynethyl benzylthionethyl car bonyl net hyl ,

2- nethylsulfinylethyl |no bop InEt

t hi omor phol i no- N- car bony#TD y;oﬁgh ¥ Mglcﬁ@p?}‘ﬁg chai n,
prol i ne si de- chahecording ttmmzéwﬂr.rewhyrem& isheetetted dfrmi drhe

I nhi bitory conpogpsug Cé‘&fsidtangooel AL Byddo i/ 1IhethylS 3Sme€hsgyofl from

“th ghbut v

e o eony t P i mRedd L phefyt BEE A . 14 éxhw?énrluaeseyl ani no-but yl |
4- (met hyl sul fonypmmeﬁimlyl -a(Nd 42-(\ethw19h§nﬂdm;leamrpb¢bnlgéthﬁﬂ, The
cel | adhesion lnmmmw;ﬁ&rmwwraa;%ﬂémﬁ& 181 B-hBrh¥ReL Ll Py g]] i's

is selected fromt rLou on5| utyl, 2 net hylthi 9)-ethyl, 3-

~ (hydroxypropyl t H'D Sq’wl ?r(’ f)]g‘éﬁjr%ﬁw% é éc@l’yT i no- but yl ,
and 4- (et hyl sullﬂ@ﬁ;aﬂa?hqmr)umﬂ 2§BYril'dnelmliyJadl4es(N0ﬁ3methy1{2-y

conpound accor di id&l@x@aﬂb&eﬁ&lﬂet reﬂ%ﬂlﬁi’:&ﬂ—alﬁﬁ%%&@ﬂyﬂﬁ“ s

sel ected fromthe%glré)ﬁﬁﬁrcons of 4-ca tapmet og pheny

4- car boxypheny! ,P hﬁ o@fﬁf{ ﬂlﬁ&?‘f’ p&niY! ¢ 2rret hyl , phenyl,

phenyl net hyl , pmmdaﬁl\mea)épbhnnlwmﬂﬂ 3,4-difl uorophenyl 3, 4.

: 10. The cell adhesion inhibitory compound
according to claim 9, wherein R, is selected from the
-group consisting of 4-hydroxyphenylmethyl, 3-methoxy-4-
(N' -phenylurea) -phenylmethyl, 4-(N'-phenylurea) -
phenylmethyl, 4-(N'-{2-methylphenyl)urea)-phenylmethyl,
4- (N'-(2-pyridyl)urea) -phenylmethyl, 3-methoxy-4-(N'-(2-
methylphenyl)urea)-phenylmethyl, 6-methoxy-5-(N'-(2-
methylphenyl)urea) -2-pyridylmethyl.

11. The cell adhesion inhibitory compound
according to claim 1 or 2, wherein Y is a carbonyl
group.

12. The cell adhesion inhibitory compound
according to claim .1l or 2, wherein R, is hydrogen,
methyl, or phenacyl..

- 13. The cell adhesion inhibitory. compound
according to claim 12, wherein R, is hydrogen.

14. The cell adhesion inhibitory compound
according to claim 1 or 2, wherein R; is is selected from
the group consisting of 2- (methylsulfonyl)-ethyl, 3-



et p—" T
2-ni trophenyl 3- pyridyl, 4- phendxypheflyl$ 4*ethoxypheny| 42 ni t r opheny! -

4- acetyl am nophenyl ; 4-nethyl ureaphenyl; 2-fluorophenyl; naphthyl;

3-fl uorophen L;.3-nL1rophenyI hydr ogen; 2- nitrophenyl; 4- l;

3- met hoxyph¥| : -'hethylsulfonylanlno 3-cyanopheny|;'4-6&%@¥§ﬁ@§§%ino;
4- am nophenyl ; 3-am nophenyl; 4-trifluoronmethoxyphenyl; 4- methyl phenyl;
4- am no- 3- ni trophenyl ; 4-hydroxy-3- nethoxyphenyl; 4- hexyloxyphenyl

4- et hyl t hi ophenyl ; 3- furanyl; 4- dlnethylaniﬁwphenyl

3- hydr oxy-4-ni trophenyl; n-pentyl; carboxynethyl 2 -carboxyethyl; et hynyl ;
2- thienyl; 2-propenyl; 2-propynyl; nethyl; and propyl. 19. The cel

adhesi on i nhi bi t or ymmmnrmimmb-www -(mtﬁméﬁelfepwkquq)s- :

sel ected fromis: sSghu ‘%‘d4f-&e§tirhﬂmﬂimmn$tﬁhoﬁﬂtﬁ§/14 Bamiym,et

phenyl , 4-carboxyp nethyl
phenyl , phenyl net h?\ %ﬁggwﬁiggg BQW#H@O msggﬁg Huoro ”;n{l 3, 4-
di met hoxyphenyl , 2phenydresh¥hy| Propyikd P“Y#ar utyl,
2-ni trophenyl,, andnﬁupxmednylp%pammilnadIzesmeanymbhbﬂJ:&tshﬂqrrmaund

AR apﬁ“gﬁﬁﬁby Ré%y%fﬁ*?%iﬂdp?"ﬁ*‘t R

4- carbonethoxyphenyN.NpﬁényFbY 1“8FP9F¥ etﬁwnyl and 3, 4-

[ret hlyl enegb oxmhenﬂen ox:bnﬁﬁiﬁeﬂ%ﬁlmmmhhiemdtWWWr di ng
o claim erein_Rler onsi

4- met hoxyphenyl , 3S#*f &9 %:%{uorgahegzﬁﬁeﬁfcg$b0f¥b eni&l

4- car bonet hoxyphengmingranboayhye Heﬁwhﬁsphy -hydreyyplemyigeshyl ,
PCT/ US96/ 01349 . 3. hydroxyet_:hyl 1- -methoxyethyl, 4-methoxyphenylmethyl,

benzyloxymethyl, benzylthiomethyl, carbonylmethyl, 2-
methylsulfinylethyl, morpholino-N-carbonylmethyl,
thiomorpholino-N-carbonyl -methyl, 2-phenylethyl,
asparagi@e side-chain, proline side-chain and 2-
‘thiazolylmethyl, 4-(phenylurea)butyl; 4-
{(methylurea)butyl; morpholinocarbonylmethylthiomethyl;
morpholinoethylthiomethyl; 3-pyridylmethyl; 4-
methylsulfonylaminobutyl; hydroxymethylthiomethyl; 2-
methylsulfonylethyl, 4-propionylaminobutyl; 4-
ethoxycarbonylaminobutyl; methox?carbonylaminobutyl;
carbomethoxymethylthiomethyl; 4-t-butylureabutyl;
carboxyméthyl-thiomethyl ; dimethylamidomethylthiomethyl;
acetylaminopropyl; 3-methylureapropyl; 4- -
bioﬁinoylaminobutyl; 2—thieny1methy1; 3-pyridylmethyl;
4 -trifluorocacetylamincbutyl;
dimethylaminomethylthiomethyl;
dimethylaminoethylthiomethyl; 4-
(dimethylaminoacetylamino)butyl or in comblnatlon with R,
forms a proline, azetidine or pipecolinic ring.

15. The cell adhesion inhibitory compound
according to claim 14, wherein R, is is selected from the
group consisting of 2-(methylsulfonyl)-ethyl, 3-
{(hyrdoxy-propylthic) -methyl, 4-{(methylsulfonylamino) -



--163- 22. The cell adhesion mulﬁlﬂm!nlﬁmm d according to claim1l or 2,
€H err] or S | +—adtresTom T b tory

conmpound accor di ng to claim22,*wferéin"y fs O 24. The cell adhesion

‘i nhi bitory conpound according.to claim1l or 2, wherein nis 1. 25. The cell
adhesi og, %p“ ory conpound-according to claim 2, el epicprishénisiot N€ group
consisting o Bl O 1006, Bl O 1056, BI O-1089, BI O 1179, BI'O- 1194, BI O 1221,
Bl O 1224, BI 01238, BI O 1245, BI O 1246, BIO 1248, BI O 1270, BI O 1282,

Bl O- 1294, BI O 1321, BI O 1336, BI O 1382 and BI O 1400 26. The cell adhesi on
i nhi bitory conpound according to claim+,1&klected fromthe group
consisting of: BIO 1218, Bl O 1272, BI O 1311, BI O 1319, BI O 1345, BI O 1347,
BI O 1358, BIO 1361, _BI O 1388, Bl O 390 BI O, 1393 BE 1396, BI O 1429,

Bl O 1444, Bl O 1B%EY¥lp fragetylap 1.ppminsmethyf o hepayl pbytydse,

Bl O 1536, BI O hy8foxphérhgl S, :Lﬁﬂﬁlt’bﬂSS m&h@ll?ﬁéthﬂﬂﬂ&ﬁth}a] O 1726,

BIO 1727, BIO 1 1730, The
cell adhesion i ﬁﬁﬁg?'ﬁg&ﬂ%f r&laccior(ﬁhgyég%ﬁ%ﬁ Jljtyo:ét e('il%;lém t he
group consi sti n¥.§r(met lﬂ@a }pmino, g O‘DSEEYUE?P’@ 1‘3!#‘1’1& &-1393,

Bl O 1429, BI O 13&5:'9%11&3&&::&53@2&1:@0 2428 -mdiEhollifit) -eBhi1] 729,

conpr{ si ng & coplEur MeCiylltii %IAOEZ%FR%FM% 027 in an amount

effective for pPEVEM%‘PWh?Wﬂ'!ﬁ‘#}Yén rbenzygrhionethyl, t-butoxy-

PCT/ US96/ 01349 caibénylamipomsttiyl) Glecsbutyidheshutybh@ N-dimeehedutically

acceptabl e carr Lk n o erbdifl Y RC 814 - 6@ hafi8 PP Sthybd iUyt BEnE 2,
.1-hydroxyethyl, l-methoxyethyl, 4-methoxyphenylmethyl,
benzyloxymethyl, benzylthiomethyl, carbonylmethyl, 2-
methylsulfinylethyl, morpholino-N-carbonylmethyl,
thiomorpholino-N-carbonyl-methyl, 2-phenylethyl,
asparagine side-chain, proline side-chain and 2-
thiazelylmethyl.

16. The cell adhesion inhibitory. compound
according to claim 14, wherein R, is is selected from the
group consisting of isobutyl, 2-{(methylthio)-ethyl, 3-
(hydroxypropylthio) -methyl, 2-(methylsulfonyl)-ethyl, 4-
acetylamino-butyl, 4-(methylsulfonylamino) -butyl and 4-
{ ethoxycarbonylam:.no Ybutyl.

) 17. The cell adhesion inhibitory compound
according to claim 16, wherein R; is is selected from the
group consisting of isobutyl, 2-(methylthio)-ethyl, 3-
(hydroxypropylthio) -methyl, 2-(methylsulfonyl)-ethyl, 4-
acetylamino-butyl, and 4-(methylsulfonylaminec) -butyl.

18. The cell adhesion inhibitory compound
according to claim 1 or 2, wherein R, is selected from is
gselected from the group consisting of 4-carbomethoxy-
phenyl, 4-carboxyphenyl, 4-fluorophenyl, 4-methoxy-
phenyl, benzyl, methyl, phenyl, phenylmethyl,
phenylethyl, 4-chlorophenyl, 3,4-difluorophenyl, 3,4-



claim 28, further conprising ' it fromthe group consisting of
corti.costeroi-ds, bronchodil at Ommﬁﬂ ““ﬁ |ﬂﬂ£@ S—antiinfl| ampmatories,
antirheumatics, imrunosuppressantsg antmnesabelites, i mrunonodul ators,

antipsoriatics and anti di abetics. 30. A nethod of preventing, inhibiting or
suppressing cell adhesion in a manmal conprising the step of @Wﬁ%ﬁéﬂﬁ?ing
to sai d nammWOEfiar maceuti cal conposition according to c P& or 29.
31. The nethod according to claim30, wherein said nmethod is used for
preventing, inhibiting or suppressing cell adhesion-associated

I nflammation. 32. The nethod- according to cl-ail®23%, wherein said nmethod is.
used for preventing, inhibiting or suppressing a cell adhesion-associated

i mmune or autoi nmune response. 33. The method according to claim 30,

wherein sai d met hod dimethoxyphenmylat Znmeshoxyrhenyd; stzmethoxyrhexylir 4m-t he
group consisting of methSRypRERyY, (d-hitkopheayls, 3LpRRERYRNIAL | ON

- rejection, mitiple 3glerostRendi AUt hodYPnkail 2 HBLLE Yo Jigzoase.

- acetylaminophenyl; 4-meth?1ureaphenj1; 2-fluorophenyl;
naphthyl; 3-f1uorqpheny1;'3-nitropheny1; hydrogen; 2-
nitrophenyl; 4-cyanophenyl; 3-methoxyphenyl; 4-
methylsul fonylamino; 3-cyanophenyl; 4-propionylamino; 4-
aminophenyl ; 3¥aminopheny1; 4-trif1uoromethoxyphenyl; 4-
methylphenyl; 4-amino-3-nitrophenyl; 4-hydroxy-3-
methoxyphenyl ; 4-hexyloxyphenyl ; 4-methylthiophenyl; 3-
furanyl;-4-dimethy1aminopheny1; 3-hydroxy-4-nitrophenyl;
n-pentyl; carboxymethyl; 2-carboxyethyl; ethynyl; 2-
thienyl; 2-propenyl; 2-propyny1§ methyl; and propyl.

19. The cell adhesion inhibitory compound
according to claim 18, wherein R, is selected from is
selected from the group consisting of 4-carbomethoxy-
phenyl, 4-carbdxypheny1, 4-fluorophenyl, 4-methoxy-
phenyl, benzyl, methjrl, phenyl, phenylmethyl,
phenylethyl, 4-chlorophenyl, 3,4-difluorocphenyl, 3,4-
dimethoxyphenyl, 2-methoxyphenyl, 3-methoxyphenyl, 4-
methoxyphenyl, 2-nitrophenyl, and 3-pyridyl.

20. The cell adhesion inhibitory compound
according to claim 18, wherein R, is selected from the
group consisting 4-methoxyphenyl, 3,4-dimethoxyphenyl,
4-fluorophenyl, 4-carboxyphenyl, 4-carbomethoxyphenyl,
phenylethyl ,-' phenylmethyl, allyl, ethynyl, and 3,4-
methylenedioxyphenylf

21. The cell adhesion inhibitory compound
according to claim 20, wherein R, is selected from the
group consisting 4-methoxyphenyl, 3,4-dimethoxyphenyl,
4-fluorophenyl, 4-carboxyphenyl, 4-carbomethoxyphenyl,
phenylethyl, and phenylmethyl. '
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22. The cell adhesion inhibitory compound
according to claim 1 or 2, wherein Y is CO, CH, or SO,.

23. The cell adhesion inhibitory compound
according to claim 22, wherein Y is CO.

24. The cell adhesion inhibitory compound
according to claim 1 or 2, wherein n is 1.

25. The cell adhesion inhibitory compound
according to claim 2, selected from the group consisting
of: BIO-1006, BIO-1056, BIO-1089, BIO-1179, BIO-~1194,
BIO-1221, BIO-1224, BIO-1238, BIO-1245, BIO-1246, BIO-
1248, BIO-1270, BIO-1282, BIO-1294, BIO-1321, BIO-1336,
BIO-1382 and BI0O-1400.

_ 26. The cell adhesion inhibitory compound
according to claim 1, selected from the group consisting
of: BIO-1218, BIO-1272, BIO-1311, BIC-1319, BIO-1345,
BIO-1347, BIO-1358, BIO-1361, BIO-1388, BIO-1390, BIO-
1393, BIO-1396, BIO-1429, BIO-1444, BIO-1474, BIO-1475,
BIO-1490, BIO-1515, BIO-1525, BIO-1526, BIO-1536, BIO-
1594, BIO-1648, BIO-1655, BIO-1721, BIO-1725, BIO-1726,
BIO-1727, BIO-1728, BIO-1729, BIO-1730, BIO-1731, and
'BIO-1732.

27. The cell adhesion inhibitory compound
according to claim 1, selected from the group consisting
of: BIO-1218, BIO-1272, BIO-1311, BIO-1347, BIO-1393,
BIO-14293, BIO-1515, BIO-1725, BIO-1726, BIO-1727, BIO-
1728, BIO-1729, BIO-1730, BIO-1731, and BIO-1732.

28. A pharmaceutical composition bomprising a
compound according to any one of claims 1 to 27 in an
amount effective for prevention, inhibition or
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suppression of cell adhesion and a pharmaceutically
acceptable carrier.

29. The pharmaceutical composition according to
claim 28, further comprising an agent selected from the
group consisting of corticosteroids, bronchodilators,
antiasthmatics, antiinflammatories, antirheumatics,
immunosuppressants, antimetabolites, immunonodulators,
antipsoriatics and antidiabetics.

30. A method of preventing, inhibiting or
suppressing cell adhesion in a mammal comprising the
step of administering to said mammal the pharmaceutical
composition according to claim 28 or 29.

31. The method according to claim 30, wherein
said method is used for preventing, inhibiting or
suppressing cell adhesion-associated inflammation.

32. The method according to claim 31, wherein
said method is used for preventing, inhibiting or
suppressing a cell adhesion-associated immune or
autoimmune response.

33. The method according to claim 30, wherein
said method is used to treat or prevent a disease
selected from the group consisting of asthma, arthritis,
psoriasis, transplantation rejection, multiple
sclerosis, diabetes and inflammatory bowel disease.
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