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I m dazol one Phenyl al ani ne Derivatives Background O
The I nvention Field Of The Invention This invention
wo edoatizrsss o | m dazol one phenyl al ani ne deri vat i REFUSENE019708
in particular, to such conpounds that inhibit
| eukocyt e Tdivesiadenan@henyl partinsuParivhebkesyt e
adhesi on nedi ated by al pha 4 integrins. Description o
f the Rel ated Aack@ireupfysf ciile ilmvenadvion of
inflanmat ory | eukocytes with each other and ot her
Fieddl P§ Bifie t hevdpodyorpl ays an i nportant role in

regyl ati [} Ln res .
Y2, LSl TR AR Lt L A R e taping,
derfvat Aves Cednld 7igy BOticplevd)fo sudingomponhdsethat inhibit
| Clj . di.at i fi S e
e Bt PR L ST il B EYe SRS, 1B e S B
medipkedubesa e de iadlegsiion. nol ecul es have been sub
divided into different groups on the basis o f their

Desgriptior eof (e Refidbgdofradhesi on nol ecul es which is

believed to play an inportant role in regulating '
i TABAePRYRE $3f | idtheaPety or e’hoisidang tply Lavkgeytes with

eacglatg:\:h¥r éﬁ‘fk& Soﬁck?ég ldéqus 8?: t&hec‘ Lﬁcrd@‘: 1QE;}§_CQH" 9&§$%H@§ole

ypi cal non-covalently |inked heterdodi mer structure

in reghéaphng | BulEre iamce dRE hamiouFesrPuEatel SRt ituami 7 -
[ es e h 4 ' i gh pair w-th
A Pt o Ry Bn i, WD BT GBTLPR 4
(19Pgohnelivey of Ahedehilgleragheonty Jrepaiediingedcnrspanific
celTRRY BLEE UL &914se%9%&g%ff&eef;%mhetgygph@&ﬂ es,

nonocyt es and eosi hophils t"houg
adhesion molecules. These adhesion molecules have been sub-

divided into different groups on the basis of their structure.
One family of adhesion molecules which is believed to play an
important role in regulating immune and inflammatory responses
is the integrin family. This family of cell surface

glycoproteins has a typical non-covalently linked heterodimer

structure.

The particular integrin subgroup of interest herein
involves the alpha 4 (04) chain, which can pair with two

different beta chains betal (f1) and beta7 (f7) [Sonnenberg, A.
ibid] . The @4f1 pairing occurs on many circulating leukocytes
(for example lymphocytes, monocytes and eosinophils) although
it is absent or only present at low levels on circulating
neutrophils. VLA-4 (Very Late Antigen -4, also referred to as
@48; integrin and as CD49d/CD29), first identified by Hemler
and Takada® is a member of the f1 integrin family of cell
surface receptors. VLA-4 consists of an &4 chain and a f1

chain. There are at least nine f1 integrins, all sharing the
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it is absent or only present at |low |l evels on

circulating neutrophils. VLA-4 (Very Late Antigen -4,
w@b®e/12Berred to as Q4 1 i integrin and as PCT/US2006/019708

CD49d/ CD29) , first_identified by Heml er and Takada 1
sampsfh ERRberanst ePRE BRVIRG yriftirimet ¢ shpivel | ThGRS adee

rec%ﬁgggé or b1 My 4 €QRELSES: oeéo@leﬁlneafaab@ ghd Fablous cell
ain. There are at |east nine bl integrins, all

matghr npge eheasaneuche AR afi BFRHECR hdemagia, d‘?%‘i i GRtlagen.

VLAQQa'@orT$§§HbﬂE ngiLacept of shabdeiind ayehfieses pings
nplenent of the various cell matrix nolecul es, such

nonaglaﬁrwom@kﬁqqiea ARPRI ATS apRPTERSSedg . eyiathel gy and
otnexapphes binds to fibronectin. VLA-4 also binds
non-matri x nol ecul es that are expressed by endot heli al

an%@.tme(a&@d Il%te\éhf&\n bifa® do idH €@hikB) oRi HEBed @ Btalled

adhesi on nol ecul e cal | ed Vascul ar Cel| Adhesion
Vasgpilagufell AdesjomviiPle@hient i ©F VEgifent | yhich is

freﬁﬁeh€99|@§§¥g d%%@pgheghé$tﬁéﬁﬂéﬁ6%%l§bt§§ 9tes of

| animat’i on bor ne

mf‘J@WﬁFlP% Eofisrneat B xcﬁﬁiecﬁﬁ e’3v\h(|1é’ﬁ0|)i aﬁclge&plf s &l

non-GEERL QM ndhatuiess WRekhevyedat 008 -d83pOns LB Eof Ofnat is
trafficking | eukocytes into the central nervous system

belieNsy todpe espensibde Besntshblirkigchiagkeeyaes | ddsy the

cerEQ%@en§£$§§s|§&§H3ﬁ W%ké X &EEFQ&Qéaéysgrgggﬁtéﬁbwn to bind
T Hunphri es, Foundat i on Synposi um

to B89 leany, tl@n@ﬁgﬁ)l]tes Drlst:hﬁcma@pm opescuf eVEMbong et in

i bl,e for.t f n 9%8% nadj
[Hu%%%?@??lgg éid éh%%'hggggegﬁ&%gﬁgﬁg%ﬁgtedg%gh 189 177,
(1995dépeRdeningt iamtitivbesdoL 2VB@slédanm r¢sransbphe n’!é@lr viitteh

£ 1ERRACLARAln AN 83 8. anL o8yl 3 Fat chinDeLL O

hat the 1 nteraction bet en |gan S oOn Ot
demonstrated to be independently 1nh1b1ted Based on data
obtained with monoclonal antibodies in animal models it is
believed that the interaction between o481 and ligands on other
cells and the extracellular matrix plays an important role in

leukocyte migration and activation [Yednock, T. A. et al,

Nature, 356, 63, (1992).

The integrin generated by the pairing of o4 and B7 has
been termed LPAM-1 [Holzmann, B and Weissman, I. EMBO J. 8,
1735, (1989)] and like 0481, can bind to VCAM-1 and
fibronectin. In addition, a4 7 binds to an adhesion molecule
believed to be involved in the homing of leukocytes to mucosal
tissue termed MAACAM-1 [Berlin, C. et al. Cell, 74, 185,
(1993)]. The interaction between w47 and MAJCAM-1 may also be
important at sites of inflammation outside of mucosal tissue

[Yang, X-D. et al. PNAS, 91, 12604 (1994)].

Intercellular adhesion mediated by VLA-4 and other cell
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cells and the extracellular matrix plays an inportant

role in | eukocyte mgration and activation [Yednock, T
WO 2086/127%584 al , Nature, 356, 63, (1992) . The i nP€UBIV06/019708

generated by the pairing of a,4 and b7 has been terned
Sur@m FeERBE2RanhS B ard oNersEheR, & InunEmyBOL) inf gammatory

Hes( 1989) tnang dd kg ad/ §ﬂju{;9rb1b'cﬂﬁ1€txo 1 HEAN 2 B,

i bronectin. In addition, bi nds to an adhesi on
St%ﬁﬁﬂé@uP€tB¥PF@@eﬂa%QPﬂ§reePﬁQBh@%kﬁlrﬂqﬁﬁﬁ lkgRIrAgS ofolecules

thdte La&%cxhﬁésweny&pslaéuwcgéag t ofiR dndCAMs| oEBeLLkSbyte
, (1993)] . The interaction

2l ige o4 o BheL W AP HBYORYS0 e Hawsor thAt regognition

andslgl%lgg bef Lamradi,an RUt-sLes: Ofs naicosal dos ége {>
X-D. et "al . PNAS, 91, 12604 (1994)3. Intercell

ar
corzfiFpsneAnFedrat eﬂllbf;ﬁO@Lmoieaﬁ edtPrerendsithedipiceells.

Ond@?%@ﬁh@fsthé @é&ﬁgéfgé%d W%EQt@ ﬂﬂé blood vesgsgel wall
Iannatoryresponses the site of an injury or

to ﬁfl#'@rr ChEl Anvrared ysittiemand, rateavatdeniasdulgdiators to
coniidotinelical g el Iﬁ%em&%gmk e%ﬁh%él@[(rh%c%ga dhesi

for | eukocytes. nmechani cs o eukocyte esion 1o
inpywgosheteal eeel stamnesvplei nSpeirger’handeesprit’i.on

and binding of cell surface receptors on |eukocytes to

t hé'EdrPEspondi AR keldiseyersee sflecd aslgaple sclerosis

<qund%mh?§klsel éﬁcep%qqt@eungmtil@ai&&@%%k@él ”b%{

across the blood vessel wall to enter the injure
exXpRtd MesltedsauEntw emeabhebeey e bl wiohb@AE) nf acei wmples

of FRnthgY ﬁl‘%@vgﬁs aéjﬁ,ec%mo @11%898@£Qrﬁ1 q/\frhlt&le t'h'gmme

system see, for ‘exanple, Springer and Gsborn 4 .
enqqified fay éﬁ_\}k@@aw afihssider @eclsmhsnasraﬁy:llttspue destruction

tc>%ﬁm%&%§b§ Qé@ith*“%yéﬂw khésugnc étﬂﬁﬁbe@gdoﬁ leukocytes

di sease nodel d experi nenta t ol nmrun
mlﬁﬁ%ﬁ@pﬁ&ﬁ@ﬁ?th@|@ﬂqquEFalnab@rEWQWWﬂﬁﬁﬁ) in Subjects with

these inflammatory diseases. The leukocytes release toxic

mediators that cause extensive cell damage and death resulting
in impaired nerve conduction and paralysis. Similar occurrences
in encephalitis and meningitis indicate that these diseases can

be treated with suitable cell adhesion inhibitors.

In other organ systems, tissue damage also occurs via an
adhesion mechanism resulting in migration or activation of
leukocytes. For example, inflammatory bowel disease?’®
(including ulcerative colitis and Crohn's disease), are at
least partially caused by leukocyte trafficking across the
intestinal endothelium via an o4 B7 interaction with MadCAM and
possibly o4 Bl interaction with VCAM-1 expressed in this tissue

as well. Asthma®®

, rheumatoid arthritis®?'and tissue
transplant rejection?? are all thought to have components based

in interaction of a4 f1 with VCAM-1 and/or fibronectin,
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of central nervous systemdisorders in which the

endot hel i uni | eukocyt e adhesi on nechanismresults in
wale@b12msB4 on to ot herwi se heal thy brain tissuePCI/afZPe6/019708

nunbers of | eukocytes mgrate across the blood brain
PropaPlyePotBBB)L iiss iisiedc E8OWR t Hhathdde LRfFamaiBeylt
foﬂ¥0%§ﬁ§e§¥oéi¥aﬂé%“%ﬁ%é&%st£§£@@ﬁfi§dﬁgﬁianﬁghaﬁgrEufﬁﬁgr

cause extensive ce damage and death resulting in
conpipapEed Perleukashthec enbry abel P dinsired Siapparcausing
=t A9CULECAELS, L N1NCRRAILLL L 2Nt TeNbRGLL ! Snd UllfAEy or
hat these di'seases can be treated with suitable ceV
meda@ﬁés FeRdipiemg tedsiatied byhar asthpsiosy §péasule| wechanism
ind13RICHP! 50y AGCULSHN AR AHDARL,0N TBChagesm resul ting

in mgration or activation of | eu kocyt es, For exanpl e,
athepPisghrueots bowAIDE| denent 115" ( idichedeny Ul démaf udeng
I | se l.eastgpart
o T N B DR i S T R
ancepibeheteuevyala rpuadsh 7nephettaict.i oretwint.biMad@rddand
4 i I ed in._.
ccRRRSEEbY Bfotlod Y oL R QO L EReH ey
sucbsazlahdttw@smhaqqqmm§phanadukﬁeﬂﬂsnmraZ@rarélattess
yﬁﬁyy& ght to have conmponents based in interaction of a4
W th VCAM | and/or fibronectin, probably both it has

be%%o g §f6¥ 4ﬂﬁ34 %hkb@gni r#éhd%&h%gg&pgls anti-

nyocar heart tlssue I SC a can
fd@mlai:@mfe@lg@yts ek Gdet Gléﬁ$ rof ta)ﬂtﬂqv@ﬂlnjtadear@rm@nd

pYﬁwall Sﬁhé'cérﬁﬁ s aEJ ULy fyegoen el gx%)nple,ql.hesr

tory or i cal conditions nediate
Patzditedren m%%mceo rech&ni 8 3 T | uedmedyy veay - %ﬁ These

o Pl U S peanty A TS, M

juvenil e onset diabetes, tunor netastasis 23" 28
stroke,



10

15

20

25

and ot her cerebral traumas, nephritis, retinitis,
atopic dermatitis, psoriasis, and acute

w0 eaicoeysBe- medi ated lung i njury such as that whECTS2006/019708
occurs in adult respiratory distress syndrone . Two
groups of VLA-4 antagoni sts show ng prom se as anti
i nflammatory agents is the class of

sul fonyl at ed- Pr guithgransk pyE mingenykofhe conpounds as
set forth in, for exa

for nple, U S. Patent Nos .. 6,489, 300
arfdhiG, 497eBYOR RVALEFe FYMPIHRGH é«&blcg’o Ro8tnGS \25%'4-
Thi & 6ROtk BAt p AR AR ISP oha¥Léxh Ad MGAM WL.A-4 antagonistic
binding.SUVnARY OF THE | NVENTI ON Thi s invention
PropRtiiicdes SHADOHITIROUNNISCR2Bi RE 1oPULAF SFRIBLEnVERtFHIRY
for HHViHes08POHNER eXhinbiat RGPV Audl ant @efinateGtical
properties. Such conpounds can be used,_ for exanp|e,
compepigseny For iR ésdridd st AT ML ISAfHH BYRR 4
for PAaRCeULE £l n& W GRIAM-aNE ot OLA NI bide fe@iredl @bmpounds of
~adhesi on nedi ated by VLA-4, for exanpl e, binding of
this/gapemtionvhavey . a fpigiddrted fE€dRbBYINGR A thesS F—ﬁgéﬁ%%% by
ve i ndi fipi 0 - y an
an Oogfggﬁghgglg&nkfo%g§%s§¥%§§%ﬁg§§§?€% u%ﬁ%ﬁpthe
pro@edoedudescdelsed | hedxiampbeaApbeldwbel ow) . I n one
aspect, the invention praovide f.r ndl
PRI SREFRALCUt CATTY AGRoF b Bt T Rereay, ot
I: wherein Ais -H, optionally substituted aryl,
optionally substituted hetq&o:gél or the group -C (X

D(R3)Z, wherein Dis a'darb atom (when part of a
substituted aryl or subsh@\T hggeroaryl) , CH N or
0, with the proviso that‘%§bgzﬂ3 oxygen

J |
(CHy) R23
A—H )\C(O)RE’

I
and pharmaceutically acceptable salts thereof, wherein
A is -H, optionally substituted aryl, optionally
substituted heteroaryl or the group -C(X)D(R?)Z, wherein D is a
carbon atom (when part of a substituted aryl or substituted
heteroaryl), CH, N or O, with the proviso that if D is oxygen,
then Z is not present;
% is -H, -NO;, haloalkyl or the group -N(YR')R® where
Y is a covalent bond, -C(0)- or -SO0;-,
R' is RY, N(RY),, or -ORY, where
each RY is independently hydrogen, an
optionally substituted straight or branched C;-
Cealkyl, optionally substituted cycloalkyl,
optionally substituted aryl, optionally substituted

heterocyclic or an optionally substituted heterocaryl,

-5-



10

15

20

25

30

then Z is not present; Zis -H -NO, haloal kyl or the
group -N (YR1L)R2 where Y is a covalent bond, -C(O- or

WO 30BA2758R1 is RL ', N(RL ')2, or -ORlL ', wherkCPHES1006119708
" is independently hydrogen, an optionally substituted
strai ghtWhﬁP-”eE)Pa%‘h’é%PaélsuééSFRY/Flo%‘bta}%élallyde: Cy1-C-

substit used,cycleal kikyapt begal |y substituted aryl,
optionally substituted terogycl ic or an optionally

substituted Retlér BELYPISth& eiRn optional substitutions
ar & hal 's@@ec@edcfrcﬁlaltlﬂél gro@S é&@@:’.é‘ﬁ’ln%e go%g!—:‘ﬁ, sulfur,

hydr ogen, or Rl ; is selected fromt rod
CHP\SOP@ﬁSFB ng “B¥ereiigRn,iss abf uplkCHRar a?@%mutwﬁeﬁékhl R4

i's R*H s altodeh, S!slh?)%%i t L&%t@'t'&)ﬁ%d Bﬁkﬁ %%yl
al kyl, substitufed , cycl oal kyl, ubsthtut
suksclitadieky cycapglkyku @éﬁ’ltr ubBBs b Yteharmtloabgkeroaryl,

suEHs ittt %@tgﬁégf}%ﬁr ﬂerteggt:§59§é(0| (!)IC’SL%St%.l‘&g%Eat uted

het erocyclic R3 and Z together torma
W@éﬁ'@hl €Yor a substituted heterocyclic group,

whey eirf S/ & QB@@Qh&P%cﬁln{]sd }Letegocygilg’ J(}:e eroaLQe uted

selected fromo , N, : toget
hewwncﬁé%ar@@p, afmﬁﬁe@@r synﬂggm@mdcontfaamm an 2, or 3

hetQRUd-RRAk! ¥esUBSLA tallad ocagbogygléc gr optionally

substi tut ed heterocycllc group, wherein said
hefer Bcyari B’ grasigsheonvatnstie caxrbonopt8mhederwiatims and X

fox%?la%cto @1EEQM$ kg:obl,llrtl: gdscarllg{b3 cR4<'JII % %Egﬁglﬂ/t h

he ni rogen a to R4 an e carb
Su%l}ﬁéﬂtteél R@tﬁww@mgﬁfpwyc?\m@r@xn @ald heterocyclic group

contains 1, 2, or 3 heteroatoms selected from O, N, and S;

R® and R* together with the nitrogen atom bound to R* and
the carbon atom bound to R?® form a heterocyclic or a
substituted heterocyclic group, wherein said group contains 1,
2, or 3 heterocatoms selected from O, N, and S;

R® is selected from the group consisting of amino,
substituted amino, alkoxy, substituted alkoxy, cycloalkyloxy,
substituted cycloalkyloxy, aryloxy and substituted aryloxy, and
-0OH;

n is 0 or an integer from 1 to 4;

Q is a group of the formula V

O v
wherein G is an optionally substituted aryl or

optionally substituted heterocaryl 5 or 6 membered ring

containing 0 to 3 nitrogens; and
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substituted heterocyclic group, wherein said group
contains 1, 2, or 3 heteroatons selected fromO , N

WO 2@nd27384 R5 is selected fromthe group consiBCT/N§2006/019708
am no, substituted anino, al koxy, substituted al koxy,

cycloalRyF@ky:rs@8§vﬂtuﬁ%ﬁﬁQﬁﬁﬂ§%ﬂ RyKgky, OBr yFHREORRY

Su%te'rle%e@ aryl oxy, -8Rd PH-nBr? Syl QinaRe 1 [ egRl,1
from1 4 is a group of the formula V whereln ‘G

is SalﬁséﬁyFPBﬁ@I gyk@ubﬁm’tlu?édsﬁlia%/‘}lwt%ﬁr@ﬂal ly

sulpst | that ecyohet L oarRyl 47 th@pgﬁ!ﬁ@ﬁfﬁﬁ Sd NG CRNERLAT Ple
0to3 nltrogens andRs is -H alkyl,” substituted

groprk plonsd et 1T GpRragess er fi RAa1LEY 1 OH OC:0R82 Lierl -2MIAR8
hal ein R8 is alkyl, substituted alkyl, aryl or
stltuted aryl ; R21 R22 , R23 , and R24 are

' n%@eﬂgggﬁt.’{oﬁeéﬁ% %ofvrl@gbt ﬁﬁ%&%ﬁ' %B{nﬁgspélons
hydrogen, -Ci-C3al kyl, -OG -C3al kyl and _hal ogen. The

whi Gy SRIPERSEl sEOPrIAEIS pﬁaph%@ﬁe%caéda‘pegpﬁpmle

cathlieeh 26AMRr ESEpoli X RMRI €nvan PA MRCelbiceabLY thereor .
acceptabl e carrier and a conpound of the invention or

M Xl e8vENRE89fa1 dNg iRV eRL R Rb &P RIOVdes At hadsease
for treating a disease nediated, at least in part,

y
medjiaked i Atalpagt et LA cRYNBLhoH WorfpEadent, which method

cor@gs:&m %'sshéﬁhﬂgs@eﬂ‘f% %p%llllte'rgﬁlatll’yl@e(lfl%f:téf“f%c%qggném%n@ of a
rrpoun of the inventi on, Or a p armaceuti cal

Wéspffu Bhe chaR i a1y @rpﬁaph%mqwq%l sewrppeablen

i1 @ QTghQIﬁéggﬁﬁﬂggﬂ#Q Lheeh et i 3,k r”bﬁhuéeébmpound
her eo e invention also includes the use of

ofdgﬁbd@ﬁéngpophgx mixtures thereof.

The invention also includes the use of a compound of the
invention, and pharmaceutically acceptable salts thereof, for
the manufacture of a medicament for use in treating a disease

mediated, at least in part, by VLA-4 in a patient.

The compounds and pharmaceutical compositions may be used
to treat disease conditions mediated, at least in part, by VLA-
4 or leukocyte adhesion. Such disease conditions include, by
way of example, asthma, Alzheimer's disease, atherosclerosis,
AIDS dementia, diabetes (including acute juvenile onset
diabetes), inflammatory bowel disease (including ulcerative
colitis and Crohn's disease), multiple sclerosis, rheumatoid
arthritis, tissue transplantation, tumor metastasis,
meningitis, encephalitis, stroke, and other cerebral traumas,
nephritis, retinitis, Sjogren's disease, atopic dermatitis,
psoriasis, myocardial ischemia and acute leukocyte-mediated

lung injury such as that which occurs in adult respiratory

distress syndrome.

Other disease conditions which may be treated using

-7-
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i nvention, and pharmaceutically acceptable salts
thereof, for the manufacture of a nedi canent for use
WO 006112784 ng a di sease nedi ated, at |east in pRCT/PSIvY6/019708
VLA-4 in a patient. The conpounds and pharnaceuti cal
compONpEsi BRBNOTRAP 15 cngelT t bRt rrimsaits davent oAl 11 Vride,
putBdieahed. 1 8tid L8300, 1 AnPRbkmaPYrVldnd tQbnkekogvie
adhesi on. Such di sease conditions include, by way of
eryékanpl ecdasthmn L IATIRE RBRI NGl Sedds, apheFoselerod s,
uve%lt@é,ds!ﬂ?@}ggfc Hia0e48S LhRgl i DY ACue1kHYENI boriatic
onset diabetes) , inflamuatory bowel" di sease
arthira¢hadi ngsei Eeriati Re1E6F( §i syrdibiCnoRiss eul 6 ells)s
eryPUChPLELS 0! G OSlctisi VRCUIBE Oh ek AU S, bbeSHFosicis,
transplantation, tunor netastasis, meningitis;
dergmcephabitis, Waoanskés ghanetmatorsebrairtitasnas,
r%%@%g-gs,lf HdtyitoSenPh OOE SR Sl £ AEOPL Ly 5 it
=a ernat%tfs,wgiorﬁggég? nyoc%ﬂ%%gg'%ggﬁgﬁfggéﬁ% YT
mydcegko sy e- pertictdae brgTF nfakiusicpodyarhari ks crodosa,
h WhSikhD ! d%%%' at of Yo }ﬁgzﬁa .1 O her
vE ?%ea%étc%ﬁ%*t%%is Ie%chgna?/g%% t af%%ggé?ﬁgé%ﬁ%ounds
syngirdnesnpErird ditsrapis st BEngresent cinprdist bbrticnctinde, but
t  LLmted e Y. .C L tions a .
ol d b T B s P ETRLEY Vo RE 207 SHER A actave
heprédrtiei sinteeitits,alaklergtts r muidimsunagnkytiostige failure,
prifROQCELLLLS, PSOLIALLE BLLOCALS: MASEHLL! henRel (6L Gs
syndr ofne, §§sten1c I"Upus “eryt hemat gsus, ~pr ogr essi ve
prersyistenichsphiertosi sndpohynybditis, der mat omyositi s,
Wegner's granul omatosi s, aortitis, sarcoidosis,
| yPpléeyebpenitdie componatisarn@rphdaceaticatdvtis,
coﬁ?ﬁ%ﬁ%&gh | Sf éﬁ%@gg%kéﬁgigﬁa££ef&%é&“ﬂ% 89h¥§£t§gftﬂf%ating
odosa, hypersensitivity syndrones, a F%rgy,
asqhwgergbgum@¢¢ﬂdiarthritis and multiple sclerosis. As to

this latter disease, the compounds of this invention not only
provide an anti-inflammatory effect when administered in vivo
but further find use in treating conditions and diseases

associated with demyelination.

The invention also provides methods of preparing the
compounds of the invention and the intermediates used in those

methods.
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syndrones, Churg-Strauss syndrone, chronic obstructive

pul nonary di sease, hypersensitivity pneunonitis,
wa@booon2mssact i ve hepatitis, interstitial cystitP&T/US2006/019708

aut oi mune endocrine failure, primary biliary

cirrhosis, autoi nmune aplastic anem a, chronic

persistent hepatitis and thyroiditis. Preferably, the

conpounds agnphabBseUtsc@iN YrcomRosit ke ol this

i nvention are used in nmethods for treating asthma,

r hégnaPere aPPTR4 thitd SaAlV AR IRFBEE@FosPEPORRAS f
forkhils hattesmPbSeas&r FRemGPAPOUNMS: afe tl'%'u%ob?t‘:’@né 1k on
not only provide an anti- inflammtory effect when
andadinPat et edlan Vispkosttef atkereror inadigsedi nat rkgastngn
par&ondit ;pRs,and di seases associated with denyelination.
The invention also provides nethods of preparing the
cofp6liftscdf a¥hecqamprntroff afertHe iInfderednat es used

i npt hasg, methosks, BETALLED: DEGR FRLAN 95 THE.{ NYENTI ON

As noted above, thi's invention provides conpounds of
subss it gd] cycterdatind ©péf ofet |l sls ittt akelk oenitieonally
sutddhesten Abferddrpardd BBl:ianaif;{'/@fﬁ@t%tﬁqgaség 1;

medi ated, at least in part, by VLA- 4 . Preferred are

colpognds ohteégrmfivem OwBerein Ais H, optionally

sulst i tyat eds-2al ptj I L{.ut |0 I

op?i onal | S/qj\subl;%lrﬁ ﬁeé%?k@ég%gl&%}ﬁg*y&%ﬁ?}sﬁ%ﬂ g%éﬁ the
growet eppsigEing obtlivsiratey, substt:elkel, acd:-Crrlikylamnd
halio@e%geg gr omO0-3; R1 , R22 , R23 , and R24 are

[ ndepenaent ly selected fromthe group consisting of
Q ipydr ogenp oC tiB3didkgiula- ©C - C3al kyl and

N\R6

"“(NT

O \%

G is an optionally substituted aryl or optionally
substituted heteroaryl 5 or 6 membered ring containing 0
to 3 nitrogens; and

R® is -H, alkyl, substituted alkyl, -CH,C(O)R’ wherein
R’ is -OH, -OR®, -NHR® wherein R® is alkyl, substituted
alkyl, aryl or substituted aryl.

Other preferred compounds of formula I include compounds

where A is selected from the group:
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15

hal ogen; and Qis a group of the formula V, Gis an

optionally substituted aryl or optionally substituted
whedenzmsyl 5 or 6 nmenbered ring containing 0O POI/BS2006/019708

nitrogens; and R6 is -H alkyl, substituted al kyl,

-CH2C( O R7 n R7 |,§gjj: ORg#A™>N\HR8 wherei n R8
i s alkyl, sbstlltu d a kyl ubtltuted aryl .
O her pr efert Qun ¢l ude
conpounds where A sel ecte from t he group: O her
preferred conpounds of formula I include conpounds
where Qis selected fromthe group: X»YO' X YO X YO
wherein RSd i rogenN ﬁtral ght d¢r branched

Gi - C3al kyl ; d Rg77 ge Oen or strai ght
or branched GT3 koxy N ay’ ot k& ¥ ef er r ed
conpounds of Fornuba | inclu t hose ere R6 is

hydrogen or substituted alkyl . Mre preferably Ris

hydrogen or al kyl substituted wi th am no,

am nocar bonyl , C - C4 al koxy

(

%t%%/a%%r%@ne%cmar %%5“ 8{]%4?8 a%%%%%%l %%/%?T( ﬁompounds
wherst @1 §s otdhechmdeffermetdhe ogpoimrds of fornmula | include

conmpounds of fornulas la and Ib: whergsin fornula Ia,

R2 and R3 t aget her with the nitrogen jatom

N/\N/ Res_NAN ReG_N/N\ N; / SAN
3——<NH 2__<NH N NH N NH 3——<NH
G SR GRL I S §
o | a w
N NH N NH N NH N NH N NH
SR G Sl S G O

wherein R°® is hydrogen or straight or branched C;-Cealkyl;
and R”? is hydrogen, halogen or straight or branched Ci-
Csalkoxy.

Still other preferred compounds of Formula I include those
where R® is hydrogen or substituted alkyl. More preferably Rg
is hydrogen or alkyl substituted with amino, aminocarbonyl, C;-
Cy alkoxy (C1-C4) alkylaminocarbonyl, hydroxy (Ci-

Cq) alkylaminocarbonyl, or aminoalkoxyalkoxyalkyl.

-10-~
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bound to R2 and the carbon atom bound to R3 form a
heterocyclic or a substituted heterocyclic group, and

W@ a00d/12%584 i ¢ group cont ai ns 1 , 2 , or 3 heterpat/oa®06/019708
selected fromO , N, and ; and in formula Ib, R3

and® R4t é’&élﬁﬁe?rﬁﬁlﬁfef%éjwptoﬂl@éénoa fermokand tidckedand

cotb®ured an ratpgiRound 4y B3.forma heterocyclic or a
substituted heterocyclic group, and said cyclic group

contains 1, 2, het eroat ons sel ected from N
, and S ; and furt wherein formula |la and for
Ib are optlonaIIyNsu tituted, on any ring ato r

pOSI ti on capéab

ubstitution, with 1-
szgicted fron1t?g group
| kyl, al koxy, “gubst jtured al kExy,
t hi ocar bonyl apjzno,| ddy, ox%?sanino,
, am di no, al I o
e am noacyl, aninocar nyHan1n.
&H NOYRI ocarbonylan1no am noghrHomA oxy, ~aryl ,
substltg ted aryl, aryloxy, substituted aryl oxy,
aryl oxyafy substi t ut ed aryl oxyaryl, cy , hal ogen,
hydr oxyl , nltro, oxo, carboxyl, cycloal kyl,

whsggstituted cycl oal kyl , guani di no, guani di nosul f one,
Thi ol , t hi oal kyl, substituted thioal kyl, thioaryl,

suhist Iﬂohttn&datha,oa:{‘zyitnd ¥ eeyetnral kyish the nitrogen ato
b lﬁ$ %gt t hi ocycl oal kyl , thloheteroarg substitute
o ot raa%wPe AF R tE e POMRE, Eeubist et ed heterocyclic
ortéﬂsﬂhseheﬁ@§&Cﬁé&érd@%diﬁeaﬁ¥bupSLQEH'§éﬂbegyB§£F g?é%%

eterocyclic, substituted heterocyclic, cycloa
i fut 8d 95 cl JRHIBACEEPTS heebeoEY 1550 Osulst Abdted
heb@ﬁoaryloxy, het er ocycl yl oxy, substituted

het.er | oxy, Qgxycarhonyl am no,
0XﬁFhl8¥§P %ny@%”ﬁrﬁpd R°_together with the nitrogen atom

bound to R* and the carbon atom bound to R? form a heterocyclic
or a substituted heterocyclic group, and said cyclic group
contains 1, 2, or 3 heteroatoms selected from O, N, and S;
and further wherein formula Ia and formula Tb are
optionally substituted, on any ring atom or position capable of
substitution, with 1-5, preferably 1-3 substituents selected
from the group consisting of alkyl, substituted alkyl, alkoxy,
substituted alkoxy, acyl, acylamino, thiocarbonylamino,
acyloxy, amino, substituted amino, amidino, alkyl amidino,
thicamidino, aminoacyl, aminocarbonylamino,
aminothiocarbonylamino, aminocarbonyloxy, aryl, substituted
aryl, aryloxy, substituted aryloxy, aryloxyaryl, substituted
aryloxyaryl, cyano, halogen, hydroxyl, nitro, oxo, carboxyl,
cycloalkyl, substituted cycloalkyl, guanidino,
guanidinosulfone, thiol, thicalkyl, substituted thioalkyl,
thioaryl, substituted thiocaryl, thiocycloalkyl, substituted

-11-
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oS (0) 2-alkyl, --0OS (0) 2-substituted alkyl , --0S
(0) 2-aryl, -- OS (0) 2-substituted aryl, --0S (0)
waQz2dvenzrsearyl, --0S(O) 2- substituted heteroarpCT/Us2008019708

(0) 2- heterocycl ic, --0S(O 2- substituted
thlm@mclwlhc thiobhsera whEBPEt gEieFrR flsioheterocaryl,
thlé E%y Eﬁgéggﬁﬂ: t@h%ﬁgterogygifév H%ﬁ%&%ﬁkyl

( stituted alkyl, -- aryl, --NRS

subg )t e\ @!@ltletr@ﬁéﬁl ar§gteracyrEice) S’Qbfﬁ‘ﬁté%fcﬁ?r yleterogrslic,
cycéé%}ﬁ&f% t%h%%%@tﬁjé@ﬂ%ﬂﬁ%%ﬂk lo ﬂéﬁeroaryloxyh

et‘erocyclic, 2-substituted heterocycli c,
subst1NRS| @)et:@rompyéwm hetemRsyeéy19XYNF§1§fm¢s]mUtt@fied

l ! X roon amino -
het(%l: - ﬁFglelt? 5 "t ut Qﬁgrbo‘fﬁaﬁwo OE 2§?EI1\IF\]>%etyelr oar yI' ,
0S (O NR3kYD) 2- ONRD)subgbstut@tEdn@t dar yI—OS-(O}\Rg(r(?)l 2=
0s ﬁ!R '%%tb%"t? YELECaryt NRSe0h) 25 MRy 3UBSHT LUt g OI\?

et % Kyl Ts (0)

erocyc I'c where Ris h drogen or
subst Rl dyedt eroNrfyS, (6)052@ NF&lef}QerJeiceachOR(m is
I ed t i stpg of
s Py R e kBT EL G U e s FRE T,
mdhmm@axw Jhysirogent ot ec'dllhét er—oéIR?I(O h@tléwdoyckNES &Pk -
bst,i t ut eter refe 0
subgyléﬁEedJ %%ﬁ§1udeﬁﬁ¥ dﬁﬁagfbf ?%%@H? EPBPPgﬁ%#gd aryl,
- —Npﬁ@m&@em.emoairyy atc et (@blzeswtilstltthaeir deteroheylki n--R13

the L Qup_ ti40 I
NRSéé)o’s hete ggc bal kﬁ{, ?Qtl onall t%Eﬁsu gt%:tf% g Clalci/l
NRS(()@);Q{}INRGBB.IKW SubsRS tQ)tzedNHaeestmsdarwted wheyei n- R (d)s--
NR- ar fptl &Y %IZ Qﬁtsllgbusttel%u%leéyl Fyfpt—lg\ﬁ?éj.(lt(% ==

stitu of an optronalty’ sub ufe
hethEb&IﬁEU)H Nﬁﬂj&pzr—NR substltuted heteroaryl, --NRS(O),--

NR-heterocyclic, --NRS(O),--NR-substituted heterocyclic where R

R-

is hydrogen or alkyl, --N[S(O)--R'], and --N[S(O),--NR'], where
each R' is independently selected from the group consisting of
alkyl, substituted alkyl, aryl, substituted aryl, heterocaryl,

substituted heteroaryl, heterocyclic and substituted

heterocyclic.

Preferred compounds of formula I include compounds of

N N\RS

I

formula IT

H//, 5

IT

-12-
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Preferred conpounds of fornula la include conpounds of
formula Il'l: 11l and pharmaceutically acceptable salts

wo b@oaofsg4 wherein RL is selected fromthe groupCT/US2006/019708
consi sting of alkyl, substituted al kyl, aryl,

ands pbstrintoted calily, acpebbabky|salnshsthetreréd wherem R/F is -

het er ocycl i stit r I e and
H, gu S F?U?éagﬁgﬁg?odrfﬁ%§g¥£$%$reg%%ﬁ§%gﬁﬁd§§%$8%%%ﬁUIa
optlilbnehtl ushebs tigse atherg LRsof sofyidmeddry skpbsbbsttedt ed
heé@r%é&'lwbre preferably, in conmpounds of Fornmula Il, R5
'S ygrbgen or al kyl substituted w th hydroxy,
halbgeain aRi’na,s &m opcarbahyy sulk@tiCstatkexyyTi -optionally
C4).al kyl.anmi npcar banyl N XYy .
B FR T nacarayRpE CHar e SRRk S ReksERRH
grapher preferred conpounds of Formula Il include those
where Y is -S2- ; and Rl is phenyl or a 5 - or
6- menbered heteroaryl group having at |east one
ni tregjenrad cxymmpactisooiwhiochuls Tptinoiakkey csubstndaitaerd
fofM g 9§%ggen, hydr oxy, C -C6al koxy, G -C6 al kyl,
nitro, tiif luoromethyl, am no, nono- or di
(C1l-Co6) al kyl am no, am no (C 1-Co6) al C2-C6 acyl,
C2-C6 acylamno, or amno (C 1-C5 cyy . More
preferably, Y is -SO2- and Rl is pyrdyl optionally
substituted with hal ogen, hydr xy,NCﬂ-Ngﬁgalkyl, Cl- Co6
al koxy, nitro, trif |uoronet anmyro, no- or di (C
1- C6) al kyl am no, am no (C 1- kyls C2-C6 acyl,
C2-C6 acyl ami RYQO,9r ar@® C IFC6)acyl . Particularly

preferred conpounég of plul x4 11 i ncl ude those where
Yis -S2- and | § pyMidylffoptional ly substituted
with Cl-C6 al kyl ,sh—)rdLO#, o

IIT

and pharmaceutically acceptable salts thereof, wherein R is
selected from the group consisting of alkyl, substituted alkyl,
aryl, substituted aryl, cycloalkyl, substituted cycloalkyl,
heterocyclic, substituted heterocyclic, heteroaryl and
substituted heterocaryl.

Preferred compounds of Formula II include those where R®
is hydrogen or substituted alkyl. More preferably, in
compounds of Formula II, Rg is hydrogen or alkyl substituted
with hydroxy, halogen, amino, aminocarbonyl, C;-C; alkoxy (C;-
Cs) alkylaminocarbonyl, hydroxy (Ci-C;)alkylaminocarbonyl, or
aminocalkoxyalkoxyalkyl.

Other preferred compounds of Formula II include those
where Y is -S0,-; and R' is phenyl or a 5- or 6-membered
hetercaryl group having at least one nitrogen atom, each of

which is optionally substituted with halogen, hydroxy, Ci1-Cs

-13-
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hal ogen, C1-C6 al koxy, nitro, trif luoronethyl, am no,

or nmonoor di (C 1-C6)al kylam no . Preferred conpounds
w@btoobaesed a | b i ncl ude conpounds of formula | VPCT/VUSZN06019708
phar maceutically acceptabl e salts thereof, wherein Rl1
alkcwsw G- Cs RieyL,” nNFRO - INFFEOTemet iR 1anine, mono- or

Ng3 Qﬁ?’l 1160, - SRdo (6, - '@R%ﬂk wergif@ack, Rl is
épenden y

an optlonal y su stltuted stralght or
acybarm:rreqwe@roam@lgl(qzaylcs dprt ondane supserated 38 ~S02- and

%\g}ll g %ﬁv%l&fgﬂl%n@hb¥t§é'@§écﬂtvﬁtqp h%msk&onﬁy@f@w Ca-

tit eteroaryl, and IS - hal oal kyl

Ce adﬂ«:ytlheCgfcz;uplkmwmtzqmérréiﬁuvm@e@%bvaw bBAAC- ©T

di ( al@latﬁ% am&o §1_%1 alkyi\l( R 1C6 adf1,” g?lcs J

Wwherein eac 'S |ndependent y hydrogen an

acybmlrmaldry amibe{ F1FsbaCER r ai Rpmt ish 1pravicheef erred

com% ué@?l Eéoffil QR%;EEBE@dwﬁgféQ@HﬁyLsor-and R
ptiona y su stltut , optionally substituted

is petedocydtiionst 1TanSId?ﬁﬁ deézleldy wsubsfh 1Qat ebkel ersnaxy .

w1 M 10901408k, SUBPLLL L0, 38 b sy Coe mono-

or @:écf:er%)s@lllqdmmds of r Ffsmsida chvbpwed e def thrssw lahabe

1ncf§dés %gn Qres At ed alkyl . Mre preferably,
I'N conp For nu I R6 is hydrogen or alKkyl
substltuted MAth am no, hydroxy nocar bonyl , C -C4

al koxy (C - CA)aIkyIanlnocarboHy{ ydroxy (C
1- C4) al kyl am nocar bonyl, or amn koxyal koxyal kyl

N N~p6
R11 \H/ R
S ;
I // zh, R5
R12 H o)

v

and pharmaceutically acceptable salts thereof, wherein R is -
H, R*™', -NH,, -NHR*™ or -N(RY™'),, -NC;-Cecyclic, -OR*’, -sr™,
wherein each R is independently an optionally substituted
straight or branched C;-Csalkyl, optionally substituted C;-
Cscycloalkyl, optionally substituted aryl, opticnally
substituted heteroaryl,

and R is -H, -NO;, haloalkyl or the group -N(YR')R?
wherein Y is a covalent bond, -C(0)- or -S0,-, R' is RY,
N(RY),, or -OR',

wherein each RY is independently hydrogen, an optionally
substituted straight or branched C;-Cgalkyl, optionally
substituted cycloalkyl, optionally substitutgd aryl, optionally

substituted heterocyclic or an optionally substituted

-14-
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O her preferred conpounds of Fornula IV include those
where R11 is am no or nono- or di (G -C6)al kylam no;
wapeeRIB84s - H, -NO2 or hal oal kyl, nore prefPCHDE3006/019708
trif luoronethylnmethyl . Still ot her preferred
hetecoapplindshafe ForpiianeV ks tifodd opepecR1a1 ¢ arfitnb-

(G -C6)al kylam no; and R12 is -N
Galky(fmrf)c%c 11«?% y

Y|s-802 or -CO; RLis G-C alkyl
ophioRaliky hgdbegén we®'W th hal ogen, hydroxy, C -C6
al koxy, am no, or nono- or di (C - C6)al kyl am no; or
phenyl or a 5 - or 6-nmenbered heteroaryl containing at
I @asifennednmmmgmds efcRovfulshiBh iinslyge shaseywhere R

s rHRREERULE I BIA0G T 1Y e oFlertBaBhlY ! in C1- B

am no nitro, tri
congomareneEhybryuby Tbnds ¥ idqodencsyapkyy hns kst idngery

ARG o ROH o e PRr o1V R 12 a
C,) adkkyhmbpd dariaddyl s bpdtoxyt @d Cui QRMW;’:W]Q?@Y%)XWT
aml%lglg@’ﬁg%xxgafkgf pyrloglylrmg?- p)%i (rjr: di( Syl each of
Wattleri preftiroadl ¢omsuipsti bﬁt@fdrrw'llm Halisgéndehyeaxy,
oo SR E A I P e i -
H, OR,Céeynhbedhkytl,. more preferably trlfluoromethylmethyl
Still other preferred compounds of Formula IV are those
where
R is amino or mono- or di (Ci-Cs)alkylamino; and
R*? is -N(YRY)R?®; where
Y is -80;- or -CO-;
R' is
C;-Ce¢ alkyl optionally substituted with halogen,
hydroxy, C;-C¢ alkoxy, amino, or mono- oOr di (Cqy-
Ce) alkylamino; or
phenyl or a 5- or 6-membered heterocaryl
containing at least one nitrogen, each of which is
optionally substituted with halogen, hydroxy, Ci-Cs
alkyl, C;-Cs alkoxy, C3-Cy cycloalkyl, amino, nitro,
trifluoromethyl, or mono- or di(C;-C¢)alkylamino; and
R? is hydrogen, Ci-Csalkyl, or C3-Cycycloalkyl.
Preferred R' groups within Formula IV, R! is
C,-C, alkyl optionally substituted with halogen,
hydroxy, C;-Cs alkoxy, amino, or mono- or di(Ci-
Cg)alkylamino; or
pyridyl or pyrimidinyl, each of which is
optionally substituted with halogen, hydroxy, Ci-Cs

-15-



A nore preferred A group in conmpounds of Formula | is:

Formula A/ 1. Another nore preferred A group in
wa@oopoersds of Formula | is : Forrmula A .2 . StPCT/US2006/019708

anot her nore preferred A group in conpounds of Formula

| is: Felhula A-3 &tkvry.amotiher avreopy-efar rded CA-

gr oup 'E‘ udjg[g%oof Egrrmla | is: Fornmula A .4 .
Still anot er more preferred A group in conpounds of

For mul aRf lisshyBoegeha A-Cerlkyti ldr &notivercloeikyl.
preferred A group in conpounds of Fornmula | is:Formnula
A .6 . Still another nore preferred A group in

5 codpoendsrotieored|Za draup: iForeppeurlds? ofl Fogapghaof is:
For§r1u| ae Al - A.7 , R11 and R12 are as defined above
for la IV. In particularly preferred conpounds

having Fprmylae Al - A .7 , RL1 is amno or nono- or
di Fg beg)\gjikyl amno; and R12 is -N (YRl)R2; where Y
1802- -CO pdEndis a1,
Another more preferred A group in compounds of Formula I
is:

R4
\V

L\lgé
Rm Formula A.2.

10 Still another more preferred A group in compounds of

Formula I is:

Formula A.3.
Still another more preferred A group in compounds of
Formula I is:

R4 N
,\

Ay

Still another more preferred A group in compounds of

R12

15 Formula A.4.

Formula I is:

Formula A.5.
Still another more preferred A group in compounds of

20 Formula I is:

-16-



C -C6 al kyl optionally substituted wth hal ogen,
hydr oxy, C -C al koxy, am no, or nono- or di (G -
w@gjoalikypBam no; or phenyl or a 5 - or 6-nenberdI/US2006/019708
het eroaryl containing at |east one nitrogen, each of
vvhRo Ns optionally substituted with hal ogen, hydroxy,
CE | yl, C-C6 al koxy, C3-Cr7 cycloalkyl, am no,
nltr t | | uoronet hyl, or nono- or di
al Iam no; UglfﬁeRz i s hydrogen, Cx-C6al kyl, or
C3 C7cyc| oal kyl F fréd Rl groups within Formul a
I\t Rl i2510€he SAnat & W reftriredall yroupsin tasmpdundshot
hal ogen, hydroxy, C -C6 al koxy, am no, or nono- or di
For"(“éra dl kyl ami no; or pyridyl or pyrinidinyl, each of
|s optionally substituted with hal ogen, hydroxy,
kyl, G -C3 al koxy, am no, or nono- or di (C -
) 4 am qo; andR2 i s hydrogen, Cl- C4al kyl , or
' sﬁgl kyl . A nore preferred Qgroup i n
conpounds ’of ForHAograula iI.g.. Formula Q | . Another
nore preferred Q group in conpounds of Formula | is
Formula Q .2 Still another nore preferred Q group in
In emﬁpommd?snmmlﬁerhula— IAi%: REbrand &' Qar® asSgefined above

foralgormue_l.ra Ry e preferred Q group in conpounds of

In particularly preferred compounds having Formulae A.1l - A.7,

R igs amino or mono- or di (Ci-Cg)alkylamino; and
R'? is -N(YRY)R?; where

Y i -80,- or -CO-;
R' is

C;-Cs alkyl optionally substituted with halogen,
hydroxy, C;-Cs alkoxy, amino, or mono- or di(Ci-
Cs) alkylamino; or

phenyl or a 5- or 6-membered heteroaryl
containing at least one nitrogen, each of which is
optionally substituted with halogen, hydroxy, Ci-Cs
alkyl, C;-Cs alkoxy, C3-C; cycloalkyl, amino, nitro,
trifluoromethyl, or mono- or di(C;-C¢)alkylamino; and
R? is hydrogen, C;-Cealkyl, or Ci;-Cscycloalkyl.
Preferred R' groups within Formula IV, R' is

C,-C, alkyl optionally substituted with halogen,
hydroxy, C.-Cs alkoxy, amino, or mono- or di(C;-
Ce) alkylamino; or

pyridyl or pyrimidinyl, each of which is
optionally substituted with halogen, hydroxy, Ci-C;
alkyl, Ci:-C; alkoxy, amino, or mono- or di(Ci-

Cy)alkylamino; and

-17-~
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Formula | is: Fornmula Q.4 . Still another nore

preferred Q group in conmpounds of Fornmula I is:Formula
w@2006/12758t i | | anot her nore preferred Q group iPCT/US2006/019708

conmpounds of Fornmula | is: Formula Q.6 . Still

anot herRhbeehypdedaan ed: (FGLsUp /i AT cemsoavidsoatkiFor nul a

I is: Formula Q.7 Still another nore preferred Q

group in conmpounds of Fornula | is : Fornmula Q.8 .

St Al honpaprsfermsde Qpgeder rigd Qmpoyagsi af cBrpuLisds ¢fs:

Forrrullﬁgg is: Formula Q.9 .Still another nore

@V,@fﬁ d Qgroup in conpounds of Fornmula I is :

roula Q . 10. Still another nore preferred Q group in

cgﬁ%gunds of Formula | is: Formula Q 11 . Still

_anQt nore preferred Q group in conmpounds of Fornul a
bz‘b;l i%: 0 Formula Q .12 Still another nore preferred Q

gro@p in compaunds of 1Fornula | is:

Another more preferred Q group in compounds of Formula I

is:
RE6— {j&q
N NH
K

Formula Q.2.

Still another more preferred Q group in compounds of
Formula I is:
N
REE—NT

N NH
Y

Formula Q.3.

Still another more preferred Q group in compounds of

Formula I is:

o Formula Q.4.

Still another more preferred Q group in compounds of

Formula I is:

-18-
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Formula Q .13 . Still another nore preferred Q group
in conmpounds of Fornmula | is:Fornmula Q 14 Still
wa@p@bhersssrore preferred Q group in conmpounds OPCTFURI0NG/@19708
| is: Fornmula Q.15 In each of Formula Q1 - Q.15
Nips hydrogen or straight or branched G -C3al kyl ;
a 77 is hydrogen, hal ogen or straight or branched
al koxy. Preferably the conpounds of the invention
,alf\bgfeti’“"the L isoner as shown below L -stereoisoner In
vLL{he e conmpounds, A is defined as for fornmula | and Q
is O (|-Rd-2Foxmalg 2.di.hydroi nmi dazo [4 , 5-Db]
pyridin-3-yl) wherein Re is -H, alkyl, substituted
alkyl, or -CHRC(OR7 ; R7 is -OH, -OR8, -NHR8, and R8
i s salikyl ansubst i hattee bralfkylredap ydrar sitbsionputeds asy |
rorndal M TLONS As used herein, "alkyl" refers to linear
and branhed al kyl groups having from1 to 10 carbon
%mﬁ and nore preferably 1 to 6 carbon atonms. This
termincludes groups such as nethyl, ethyl, propyl,
i gopxopyl, n-butyl, t-butyl, n - heptyl, octyl and the
JikeNH ncl usion of Cx wherein x is an integer, before
'?"1he term al kyl denotes the nunber of carbon atons in
t heOal kyl chabamuheye.a range is specified, both the
small er integer and the larger are included in the
range. "Optionally substituted alkyl" refers to an

al kgtli 19r aHPther more preferred Q group in compounds of
Formula I is:

N%O:
e

o Formula Q.7.

Still another more preferred Q group in compounds of
Formula I is:
g ™S

p——

"

Formula Q.8.

Still another more preferred Q group in compounds of

Formula I is:

Formula Q.9.
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that is unsubstituted or substituted wth from1l to 5
substituents i ndependently selected fromthe group
wa@omsiistsBng of al koxy, substituted al koxy, acyPCT/US2006/019708
acyl am no, acyl oxy, am no, substituted am no,
am noacyl, am nocarbonyl am no, am nocarbonyl oxy,
ar wed 19URSbEhat b Yrerak¥L@Xy, gl‘%{&?‘t i %%F!oaﬁbié OXy
carbo§y carboxyl esters, cyano, cycl oal ky
ffed cycl oal kyl , cycloalkyl oxy, substituted
cygkpalkyloxy, hal ogen, heteroaryl, substituted
teoaryl, heteroaryl oxy, substituted heteroaryl oxy,
h ocycllc substituted heterocyclic, hydroxyl,
NNELroMHand oxycarbonyl amino . "Alkyl ene" refers to
iﬁﬁg? and branched dival ent al kyl ene groups havi ng
froml to 10; &ﬁﬁ ALQNE and nore preferably 1 to 6
car bon at oms. 'S tern1|s exenplified by groups such
as nethylene, 1 ,6-heptylene, 1,8-octylene and the
li [ onal sgituted. with fro 1t 5
|18 ol cheote apbofol b sulshiduted bl L Lamd 1P
FormylRoxyisrefers to the group "al kyl -O-" which
[ udes, by way of exanple, nethoxy, ethoxy,
prypoxy, i so-propoxy, n - butoxy, tert-butoxy,
S ut oxy, n-pentoxy, n-hexoxy, 1,2- dinethylbutoxy,
FFF i ke. "Substituted al koxy" refers to the group
%z? Stituted al kyl-O" .Each al kyl of "al kyl -0 al kyl ™
Is pptionally independently substituted with 1 to 5
substi t uent sFeTeFeRdént |y sel ected fromthe group
consi sting of al koxy, substituted al koxy, acyl,
acyl am no, acyloxy, am no, substituted am no,
anﬁﬁéééyanother more preferred Q group in compounds of

Formula I is:

Nf—?§

P

%N\‘O(NH

N

Formula Q.12.

Still another more preferred Q group in compounds of

Formula I is:

N

N'Q

N NH
nY

0 Formula Q.13,.

Still another more preferred Q group in compounds of

Formula I is:
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am nocar bonyl am no, am nocar bonyl oxy, aryl,
substituted aryl, aryloxy, substituted aryl oxy,

W@ 20060x3B4 car boxyl esters, cyano, cycl oal kyl , PCT/US2006/019708
substituted cycl oal kyl, cycl oal kyl oxy, substituted
Noal kyl oxy, hal ogen, heteroaryl, substituted

ﬁzfe oaryl, heteroaryl oxy, substituted heteroaryl oxy,
h rocyclic, substituted heterocyclic, hydroxyl,
tryq and oxycarbonyl amno . "Alkenyl" refers to
‘143 nyl groups having from2 to 10 carbon atons and
norie prefer hyléﬂtg carbon atons and havi ng at
| east 1 and Prefefabry“from 1-2 sites of al keny
unsaturation. "Optionally substituted al kenyl" refers
to alii % oups t hat gre upsubstituted or
sub5t it utRATNET M PoRFEEE KB PudRt §ompounds of
Formndapenﬂgntly sel ect ed fron1the group consisting of
al koxy, substituted al koxy, acyl, acylam no, acyl oxy,

a substituted am no, am noacyl,
R3 car bonyl am no, am nocar bonyl oxy, aryl,
supst tuted aryl, aryloxy, substituted aryl oxy,
cak : carboxyl esters, cyano, cycloal kyl,
bhs |tuted cycl oal kyl, cycl oal kyl oxy, substituted

cchbaIkonm&mmhabogem5 heteroaryl, substituted

het eroaryl, heteroaryl oxy, substituted heteroaryl oxy,
het erocyclic, substituted heterocyclic, hydroxyl,
nitro and oxycarbonyl anino . "Acyl" refers to the

) - ssgltuted aIkI co-,.
hErth 6 PR e F1 (e S Ronyt® IGapeh of Straight
or @yahaab&ytr@kﬁhkyl eﬁﬂb$f7huia@dﬁwgbﬁa|kaiogéa‘@Q)straight
or %@ghﬁhed C;-Cgalkoxy.

Preferably the compounds of the invention are of the L

isomer as shown below:

Q

H,, RS
A—N
H

9 . L-stereoisomer

In these compounds, A is defined as for formula I and Q is
- (1-R®-2-0x%0-1,2-dihydroimidazo[4,5-blpyridin-3-yl) wherein RS
is -H, alkyl, substituted alkyl, or -CH,C(O)R’; R’ is -OH, -OR®,
-NHR®?, and R® is alkyl, substituted alkyl, aryl or substituted
aryl.
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C(O-, substituted aryl-C(O-, heteroaryl-C (0) -,
substituted heteroaryl-C(O , heterocyclic-C (0) -,
w@eeedensss i t ut ed heterocyclic-C (0) - ."Acyl anP@DUS2006/019708
pebfl the group - C(O NR30OR30 where each R30 is
i'ndependently selected fromthe group consisting of
hydﬁoqemd.abkyhn,suhsnﬂﬂutedeabkyb lfﬁﬁ&ﬁ“ﬁnd branched
bstituted._al ken r ubstltut aryl,
LR Qi g Fram o ey Posnkort Rarlt S pove
pr@ﬁ&hﬁhh&UUedoheteanbmwlatdmstermhysltermsmﬂﬁmudk@tgﬂoups such
het qpycl and_wh each R3

C
s a0 SHEVACHESRY Lt dgOR RP A S RU e e el var o-
hestybst icctity@dahat ehecyild .c Thegus :Lémydnol)(igc xlmlrl@:f@lrrs « ast be
,_groups, akLkyl - 0 -, substitute -
in AR pEESYR (i Perdy BuIFE TP el Sk Sy 6F odrbon
at@mqku1Gﬁﬁ»éﬂky$ubsﬁiﬁuh&ﬁrarylréﬁéﬁ(hs ﬁ#ﬁhﬂdb&y|b&%h the
substi%uted E%Tc:loalk

Sm%ﬂ)eer?&'éfrtﬁﬁ SE tBY ohe 1agskt pEl e hdad dﬁ’r Jie. retll@yo,
tl te et er | C-
aﬁg@a%l%%&m IR S ST
thétSubsMnIsubedlaﬁté@"of @‘mssltotégewﬁwuﬂgeﬂ??é’g?%r om
n
Suk% Leent r? &5%%?%5%9%8“&?8%@ E@E Erop y © ISt FPRF R ing

of ailkgdxy alslaBByhtuSél&)SatliHobktyedaai/kﬁrbld:ylaﬁtyl(‘ﬂd)ab%yhoxy, amino,
ed c cl oal substltuted aryl,

Su?#ﬁfglgg bs?Ti?é%ﬁYlhe B BArYTOoRE Sy cl i ¢, and

amfnﬂrﬁmbbuy&dxyet&f@Ethﬁ%tlﬁﬁﬁ&ddgiblIﬁﬁrﬂlaﬂ? R3dbstituted
he R31 groups can

fQups are no hydr.ogen; or where t
A SET SRaDPDge: HEr U] ERESHT L 1 OERHF iR IES LBt m o
suwuﬁnﬁun@wcbye1ealsybstdydlbadk9£bﬁyPﬁyﬂéd&aﬂut%a-
cycloalkyloxy, halogen, heterocaryl, substituted heteroaryl,
heterocaryloxy, substituted heterocaryloxy, heterocyclic,

substituted heterocyclic, hydroxyl, nitro, and

oxycarbonylamino.

"Alkylene" refers to linear and branched divalent alkylene
groups having from 1 to 10 carbon atoms and more preferably 1
to 6 carbon atoms. This term is exemplified by groups such as
methylene, 1,6-heptylene, 1,8-octylene and the like which are
optionally substituted with from 1 to 5 substituents as defined

for substituted alkyl above.

"Alkoxy" refers to the group "alkyl-O-" which includes, by
way of example, methoxy, ethoxy, n-propoxy, iso-propoxy, n-
butoxy, tert-butoxy, sec-butoxy, n-pentoxy, n-hexoxy, 1,2-

dimethylbutoxy, and the like.

"Substituted alkoxy" refers to the group "substituted
alkyl-O-".
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"“Am noacyl" refers to the groups -NR32C (0) al kyl, -
NR32C( O substituted al kyl, -NR32C (0) cycl oal kyl, -
WORBRA2758) substituted cycl oal kyl , -NR32C (0)Pe&i/ks2v96/019708
, -NR32C(O substituted al kenyl, -NR32C (0) aryl,
NR3ZCPOp Lsubsef t lrled laidy 1 ky NR3RE qi)idnetldivoangpendently

tit 4
oGS, pubet Ll o dgsengninty (NEREALy spscred
frophdihe Qéf@hpRg@WﬂsﬁUn"ylﬁ @éeﬁlbpxm kwbstltuted alkoxy, acyl,
. er

= R SR e Ry e A SRR

ami.elakiooply 1 amNR32 r@r@mbpnvﬂ;meﬁ, a&%elnylsubsrslﬁelsatza@%rzyé,
k - N

G ST RESDE (D)8 RSP T L e Syl RRSSES (o one

CY@ldﬁéIkefrlanbetltNth(ﬁ)lO@lkast¢‘I¢.ﬂt®dlkh’é~psvoasybstituted

[
v PRI, Semeoul oot NS (Bl pesgrogn.
hei}aﬁtﬂgﬁlryloﬂc@(y@@bm@it@ﬂmhmb'erpai"glc&cy 0 Hdt@rgacguﬂaﬂsc,

subs@[(tq)cedaggny$gél_kdcl;g: %?)grr'g ?g,St tur fed %Ig no.

Am nocar e gr'oups - NR32C (0)
oxyearbraydndiNR 32C (0) -substituted am no where R32 is

hydrogen or alkyl. "Aryl"™ or "Ar" refers to an

unsdtiireatétl vebmme it edidsoyycyiouny duyiol from 8 to 1w

cafﬁqﬁxyaoﬁgogﬁ Wﬁyféﬂﬁféfér%%H§ 5'@§ érﬁ%%qonpg%gM %)hav1ng

'e con ensed rings (e’g., of “ant
at vilmacﬁt dondensesf ¢raigy rfapmol - ?ragltmxt d:feaaﬂc@mgﬂl c
und &G ;benzoxazol i none, 2H1, 4-benzoxazin-3 (4H)
- one- a;y and the |ike) pr ovi ded that the point of

2 LAGATERL 5 JASOUN. B0 81 00RLI © NG AGTLIRLEL 1L o
tha 8-t maﬁyumwamﬂd]-@ DSt Phwt 6@ Ul firefrenr 6d &ry|

substituents independently selected from the group consisting
of alkoxy, substituted alkoxy, acyl, acylamino, acyloxy, amino,
substituted amino, aminoacyl, aminocarbonylamino,
aminocarbonyloxy, aryl, substituted aryl, aryloxy, substituted
aryloxy, carboxyl, carboxyl esters, cyano, cycloalkyl,
substituted cycloalkyl, cycloalkyloxy, substituted
cycloalkyloxy, halogen, heteroaryl, substituted heteroaryl,
heterocaryloxy, substituted heteroaryloxy, heterocyclic,

substituted heterocyclic, hydroxyl, nitro, and

oxycarbonylamino.

"Acyl" refers to the groups H-C(O)-, alkyl-C(O)-
substituted alkyl-C(0)-, alkenyl-C(O)-, substituted alkenyl-
C(0) -, cycloalkyl-C(0O)-, substituted cycloalkyl-C(0)-, aryl-
C(0) -, substituted aryl-C(0)-, heteroaryl-C(0)-, substituted
heteroaryl-C(0), heterocyclic-C(0)-, and substituted

heterocyclic-C(O) -
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groups are phenyl groups . "Optionally substituted
aryl" refers to aryl groups that are unsubstituted or
waewstiztsee ed with froml to 5, preferably 1-3PCT/US2006/019708
substituents selected fromthe group corl§i3sti ng of 2
hy dPssstamdapl' | rafsFaindheagybory ; C KR RS utlsere (raath R
- lKQXY, |4 0 I A J
o e T R Leh SeinEon (i ine of
hygiragasac Wlkyvam aeestridorbedory kyanm adkemblonydudsicabutadyl
tit d anp¥le:@lddo su b aryhaxy
cycl o'alak I éxs, él[] tg{tlét ui%gléy(g?%a{)ijy}ﬁglx’y,% Bleute
cy hleradrivdry hekprosubbi istupséd theedr bargtapay,l, heterocyclic,
suﬂ%ﬁé Netee lh)éltg de ?iﬁ%stalntdu(ﬁlgrgeggéﬁwl }./% a}?ﬂned to form
car boxyl, carbox esters, cyano, cycloa ,
togaidwty twittéd tbychoafdgan altamoa heteoochstier gar glpstituted

helﬁéé#b?{;)ctllitceq:iﬁst. eroaryl, heterocyclic, substituted

terocyclic, "and oxycarbonyl am no. Particul ar
pr af pt.] [y St.i d _ )S .
opt iAg%%%stE%%]iﬁét uttoec%%%hggadgrgoﬁg]éﬁ (’g{&?;ﬁ) éx%'(lg?te%te?tse{i
a1l 1) §roup lienyl 0= (GMei-c h sihet bithesed Bl keaylof (0) 0-, aryl-
nple, , p , i ke~ .
et e i st opers BOibeBerl o) ogy ypupetitucea
cygranipry 1.- C(CaPboxlyd tenoefraris Ct(0) Ohe gmivsipi tuC@BHhahdroaryl-

r ' able .s eof.. . " Car boxyl
C O SRR E P e RS oy Bb e O s rE LY
C(Ql%kyl, -C (0) O-alkenyl, -C (0) O-substituted al kenyl,
-C(0)0-aryl, -C(O O-substituted aryl, -C (0)
0- cYatigal"k yefere {@)the subspi t¥Hed cycl oal kyl, -C (0)
O-heteroaryl -C (0) O substituted heteroaryli 31C (0)
O HétudeddFeted, amiP " cefeyrsOtsubbe | grruwd A& & dc ydians

each R* group is independently selected from the group
consisting of hydrogen, alkyl, substituted alkyl, alkenyl,
substituted alkenyl, cycloalkyl, substituted cycloalkyl, aryl,
substituted aryl, heteroaryl, substituted heteroaryl,
heterocyclic, and substituted heterocyclic, provided that both
R?*!' groups are not hydrogen; or where the R*' groups can be
joined together with the nitrogen atom to form a heterocyclic

or substituted heterocyclic ring.

"Aminoacyl" refers to the groups -NR*3C(0)alkyl, -
NR**C(0) substituted alkyl, -NR*2C(0)cycloalkyl, -
NR*?C(0) substituted cycloalkyl, -NR*3C(0)alkenyl,
-NR*?C (0) substituted alkenyl, -NR*2C(0)aryl, -
NR3*2C (0) substituted aryl, —NR”C(O)heteroaryl, -
NR??C (0) substituted hetercaryl, -NR*2C(0)heterocyclic, and
-NR*?C (0) substituted heterocyclic where each R* is hydrogen or
alkyl.

"Aminocarbonyloxy" refers to the groups -NR?*?C(0)0-alkyl,
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"Cycloal kyl" refers to cyclic alkyl groups of from3

to 12 carbon atonms having a single or nmultiple
w@omdaersed rings including, by way of exanpl e, PCT/US2006/019708

adanantyl cycl opropyl, cyclobutyl, cyclopentyl,
—NR:’y@‘K@)Kéaqubsta)t@lttedca;/kyla,nckl\mﬁ@ (Q) lOealkaawonaNR?C

t oalkyb’ & ycl roup

Suk?%l%httseﬁugg]ﬁgx?itutl\é%é o gjgrgt%llf)ﬁ%%?ﬁf\’mt frg(%ﬁ(g to 5
substyrteftedablyl¢aBky bubd %m(@atosasguecmm”m(chmmosgmuped

ar onSINibiCn d%f Ih%{lgrga? 1, tl\ﬂéz’?ég% 05 bgt }: ¥ed heteroaryl

substit ut
-Nﬁéql@)r@mtea@pbfoiyp aammoNRéicb@l ict- mmstagune? heterocycllc
QAC Qcar |,ani no, ani nocar bonyl oxy,
Whearml?{, %’Sb 19e8 8$yny aryl oxy, substituted aryl oxy,

car,. cI 0 I ,
substrt lﬁfbéﬁ%?gﬁ e,%re%)?c%g% X%/u,psgubst P ot dgtne and
‘OQW|WWHDMYedh@m§Bn het er oar yI substit ut ed

het eroaryl, heteroaryl oxy, substituted heteroaryl oxy,
het'@méapebirbongldstia'ued chet b odlye | Gusurtsy dNBAd (0) -amino

andUN % @n%&l@&g}%@gaﬂmﬂm ereﬁéut eg' ﬁéh?z% ‘ﬁy‘%f eh$y1 .

to cycl oal groups

r efigh$ 160, EVGM&' Kyte W QUPShNaL ALe: Slibe Y 'Igo&agﬁgcon the

cycloalkyl portion. ogen ers to
cafiqpcd icchlronp, Obrfdrml &ndoi éélocambrpr%:fcmrsabﬂaylns a single

rrﬂ?{!F% r an
rllgd{ g%rat%; ¢ g%l%fi rom pl %gﬁ(g%?%on at rrss(gn "1 Itl%phfhyl
or (pattdrryadt owbichl @@m@@lsfadomogyglew i treggewtabd subfalric

(e W LNN RS IL DG o] dge L Qe£§8£o><§&%{‘- ﬂg&xﬁf 88LYhy1, \ana
groups can have a single r|ng e.g., pyri or furyl)
th@)rluk‘@l t bppeideddemstedhel pgsnhef eéhtrtaozme@rt ier ehofuglhean
aromatic ring atom. Preferred aryls include phenyl, naphthyl
and 5,6,7,8-tetrahydronaphth-2-yl. Particular preferred aryl

groups are phenyl groups.

“Optionally substituted aryl” refers to aryl groups that
are unsubstituted or substituted with from 1 to 5, preferably
1-3 substituents selected from the group consisting of hydroxy,
acyl, acylamino, acyloxy, alkyl, substituted alkyl, alkoxy,
substituted alkoxy, alkenyl, substituted alkenyl, amino,
substituted amino, aminoacyl, aminocarbonyloxy,
aminocarbonylamino, aryl, substituted aryl, aryloxy,
substituted aryloxy, cycloalkyloxy, substituted cycloalkyloxy,
heteroaryloxy, substituted heterocaryloxy, heterocyclyloxy,
substituted heterocyclyloxy, carboxyl, carboxyl esters, cyano,
cycloalkyl, substituted cycloalkyl, halo, nitro, heteroaryl,
substituted heteroaryl, heterocyclic, substituted heterocyclic,
and oxycarbonylamino. Particular preferred optionally

substituted aryl groups are optionally substituted phenyl
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condensed rings nay or may not be aromatic provided
that the point of attachnent is through an aromatic

WO 2ovg/1at5eim  Additional ly, the heteroatons of tP€I/US2006/019708
het eroaryl group may be oxidized, i.e., to form

ITPWRS di ne N-oxi des or 1 ,1-dioxo-1, 2 ,5 - thi adi azol es
and the like. Preferred heteroaryl s include pyridyl,
pyrrol yl, indolyl, furyl, ﬁyrijdazi InyI p)érllm di nyl

i az an
yr X q‘yOlXI,-Y" Ee%%rs E‘Frzlt'a{gﬁ E&f‘é??lyr grg L TP1 i WBHah jpncludes, by

waﬁl,da%ta}{amp&é hehenaay y | nagheheks, t andeties oansd. groups
that are unsubstituted or substituted with from1l to 5

, prafetdbhyed- Srgldisti tedetrs sel eebed furm Lhg19p0Up
ool i sting of those defi ned above for substituted aryl
g {Ieteroaryl oxy" refers to the group -O heteroaryl

and\ Lute heter | ox fers to the grou
-0 Csaﬁf%s?(&ltlut €d hiet er oa?‘)ﬁ/groxﬂet pharmaceuglcally

actemtagrlecpellts" tlosrddiet er ocycl yl " refer_s to a saturated
or unsaturated group having a single ring or nmultiple
condardedyli agserd't amferso - tQorar bty gt ors(cand shipem. duted

| f
w2k 4 RLEb0- Ao, SLeRh Rt L0 BLLOU ST UL S s
'436Wé*®mb§bneubédtimykﬂIﬁ?ﬂoaancpeléﬁ$kyﬂlrgmﬁﬁfgﬁaﬁMbtltuted
t e .poi n e
ey IR0 0y oS Bt LB s g Pefrary 1,
-C (®ad beceepoyokans ahd/ —rmm‘meredbﬂeitﬁr@a/@elt%r%?émc.

where the point of attachment to a parentgroup is the
ni t"ogénadkpht i refidms het eyotyel é.lj{}f]l rgg:ou@saasml esolf3 to 12
=NG3 c ups, ahe |per

“% ormgr@ggl%r é&l%oa[ Sslnr% azetid i Iril‘ill%nﬁlﬁ&sed rings
ingpmdiobi dby- ﬂaxlof d%aﬁpl@f hﬁ&s&ntﬁ«:}cyclopropyl

cyclobutyl, cyclopentyl, cyclohexyl, cyclooctyl and the like.

"Optionally substituted cycloalkyl" refers to a cycloalkyl
group that is unsubstituted or substituted with from 1 to 5,
preferably 1-3, substituents selected from the group consisting
of oxo (=0), thioxo (=8), alkyl, substituted alkyl, alkoxy,
substituted alkoxy, acyl, acylamino, acyloxy, amino,
substituted amino, aminoacyl, aminocarbonylamino,
aminocarbonyloxy, aryl, substituted aryl, aryloxy, substituted
aryloxy, carboxyl, carboxyl esters, cyano, cycloalkyl,
substituted cycloalkyl, cycloalkyloxy, substituted
cycloalkyloxy, halogen, heteroaryl, substituted heteroaryl,
heteroaryloxy, substituted heteroaryloxy, heterocyclic,
substituted heterocyclic, hydroxyl, nitro, and

oxycarbonylamino.
"Cycloalkyloxy" refers to cycloalkyl-0O- groups.

"Substituted cycloalkyloxy" refers to cycloalkyl groups
_26_.



10

15

20

25

30

Cscyclic groups can be substituted on the ring with
G -C5 al kyl, G -C6 al koxy, hydroxy, hal ogen, am no,
WOorRweA2#E8d di - (Q C6) al kyl am no, nitro, and P€T/1S2006/019708
| uoronethyl . "Optionally substituted heterocycle, "
thag gyeq .%%éatﬁé@@r%mq @vodealkylbeettinmed
heterocyclyl refer to heterocycle groups that are
unsUstI "t redhdtoSebstitifEd ta £hupFem ahlaycs promo and

io@s efel %ﬁ'e&fe%aﬁljﬁuab@tﬁltd&rﬂ,s 3abest 66 HrHp the group
consi sting of those defined for substituted cycl oal kyl

Exceeires rofl v het esac el es &%maeiér%ﬁ@ S BeHAS, o 10

but are not limted to, azetidine, pyrrole, imdazole,

Ca)ﬂ?/‘?%zad:loé‘s 6§}iil ditre,4 ﬁiﬁtff%omﬁyﬁﬁﬁ?%% E£50RY CHuZERe,

nitAskdi zinde sull @ e Gin Id0h8 ngdbRYE QiR reof .  such
i ndazol e, purine, quinolizine, isoquinoline,

he i T I ETOBRE het A e hAIRERg| BYRY di e - quivweali e,

Fuffil NazOkiuN @i pCe N ddise PLEMLEI NBer&BL RAAO1 S, more of the
car bol | ne, ﬁenanthrldlne acridi ne, phenanthroline,

CO?%}%%{&P@S BREIREZiTHY, ¥oRez BreTapiemyaydided, that the

pophenat hitdzicARent rﬂéjaﬁzlﬁld@hn%.n h%ﬁé@f’é 'ﬂ%&; Ri-pgr i di ne,
Ad$ perazine, indoline, phthalimde, 1,

BtrnRjdroi EBEUrHGITGRECNS, B the hetergnritolsens ey be
oxidi Aphenee .t hi 8zala, ﬂﬂl@zl(ﬂle' QLBﬁldé@&pﬁeqedeQBZ? 2,5-
t hi_ophene, hol'i no, t hi onorphol 1 no
thﬁ%ﬂéﬁ%eﬁyﬁndp%@ i’ ne Prederspg dretencarylls andlufe
, C I
pyii&ﬁ%té?%%?E?FZ:gﬁg 'subgﬁﬁ?gteggﬁégﬁ%bégbl?Vrlm}dlnyl

PY¥aAigid it &-PHe- hrddp thgaddapelvi ured hetaliospelli 2. 5The
thifli¥z01¢anpound” and "active conpound” are used to

"Optionally substituted heteroaryl" refers to heteroaryl
groups that are unsubstituted or substituted with from 1 to 5,
preferably 1-3 substituents selected from the group consisting

of those defined above for substituted aryl.

"Heteroaryloxy" refers to the group -O-heteroaryl and
"substituted heteroaryloxy" refers to the group -O-substituted

heterocaryl.

"Heterocycle," "heterocyclic" or "heterocyclyl" refers to
a saturated or unsaturated group having a single ring or
multiple condensed rings, from 1 to 10 carbon atoms and from 1
to 4 hetero atoms selected from nitrogen, sulfur or oxygen
within the ring wherein, in fused ring systems, one or more of
the rings can be aryl or heteroaryl, provided that the point of

attachment is through a heterocyclic ring atom.

The term “-NC3;-Cgcyclic” as used herein means 4-7 membered

heterocyclic groups where the point of attachment to a parent
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refer to the VLA-4 antagonist. "Pharmaceutically
acceptable salt” refers to salts which retain the
wheebogiseal effectiveness and properties of thECT/USZOO6/019708

&65“%&“%%% 9 tkggéﬁiéggﬂnf @ngegg%g£§ 1c rlngCaSE§amples

bi'ol ogi cal I'y or erw se un e3| r n many
of t e Brpotinids axfouphi sré m@ﬂnmnaﬂeyd;aph@h@mem@nmmgyl

anc@%ﬂat@.@ﬂ/ orl 9§Se ﬁﬁx@ﬁi'd&huf g{ thheacﬂqr esfegﬁese -NC3~

am no and/ or *car b groups or groups Si M
Cocpivai6t @rowharm@ﬁ isuabtytacedpiabite bdsg atidhtdcn, alkyl,

I ar anjc_and_o ni
Cl_%gséegk&égl ?‘gy é& gg%é%m i r?g%lg’m lrcElOBases ch ¢l %éie by
\ﬂéVYéﬁmeRanﬂwetml prds bdi fimopmiedsilum it h| um

ammoni um cal cium and magnesium salts . Salts derived
f r dARSrigaaileybashest i wtleddbet bubcye ke not" dubmict edt &@, )
f: Rr ry y Y .amn suc
B R A R s it e )
hetqueswictlat Qﬁoapkyfth@narxes undibésibsted LﬁIEdiUﬁ)bkytl)lted with
n tr t ed am nes
frdgfmlng'? >4 %Fé ! mling’ssa%%?g% ShyT A ﬁggg ¥ron the
groyiph sonsgsednal k@rﬁ;ﬂowﬁésnedu fés msﬁmddabyemﬁ)]{yl
am nes, tri ésubst ituted al kenyl) am nes, cycl oal kyl
aniFresplap e yquWIC)leanan@shetteﬁltoa(mxsl dakkyfid, but are

oS A R Ot i

cycl oal kyl "ami ne, trisu
pPYriydneal @@ﬁymw nes-”lrrddltleycpxaaidzaezmyi@ Amingszidie
isdimseheal kenyld aflipes.o;uBsLI {uled axcl aal keny
am nes, disubsti t cycloal ken
quineliahaei t W@@um@ll@ab kqnyhohmm,esphtajayllazaﬂbnes

naﬁﬂt &be@g&gfé Jlﬂy£éhlgggpgﬁinhet%ﬂggrélnngllne,

di hét er oar nes, tri roar am’n
Ptelﬂfétdéi‘l@@y@&?—‘]@amﬁme@arbphener cmly&ﬁam:hrldlne, acridine,

phenanthroline, isothiazole, phenazine, isoxazole, phenoxazine,
phenothiazine, imidazolidine, imidazoline, piperidine,
piperazine, indoline, phthalimide, 1,2,3,4-
tetrahydroisoquinoline, 4,5,6,7-tetrahydrobenzo [b] thiophene,
thiazole, thiazolidine, thiophene, benzo [b] thiophene,
morpholino, thiomorpholino, piperidinyl, pyrrolidine,

tetrahydrofuranyl, and the like.

"Heterocyclyloxy" refers to the group -O-heterocyclic and
"substituted heterocyclyloxy" refers to the group -O-
substituted heterocyclic.

The terms "compound" and "active compound" are used to

refer to the VLA-4 antagonist.

"Pharmaceutically acceptable salt" refers to salts which
retain the biological effectiveness and properties of the

compounds of this invention and which are not biologically or

-28-



10

15

20

25

30

am nes, triheterocyclic am nes, m xed di- and
tri-am nes where at |east two of the substituents on
wo b@ocawisee are different and are sel ected fronmP€TEsS2006/019708
group consisting of alkyl, substituted al kyl, alkenyl,
otls@uﬁ@tﬂet unées ar#ehs/| Ircyf@mapayes st tdampcegds of this

1m5:é{r§tl 5¥E c&%f&l%?@l&@%mlﬁpbééi& d}?cg/&_yga]%@l %AP¥£ by

aryl etero het er oc
viftd @@e@har@rawrﬁ@% Q/ﬁw@m@nphén@mr oranlimeyd groups or

§H§§ dityentSsenipeget her with the amno nitrogen, forma

heterocycllc or heteroaryl group. Exanples of suitable

am gigs-hRelHdea1 by- a\’@épcffabﬁl@nbégété&ﬂlﬁmlathnEé(m be
I sopropyl am ne, trlnet(¥ am ne, diethyl amne, tri
e

prepamdrapyl jrarwaric aid CagpropyPISem rf@létshéﬁéﬂ‘aﬁﬁl nigg om
1né&é§ﬂ§%tgﬁgég1nfﬁéfﬁﬁgﬂby'%59”8%h§£éﬂﬁﬁe Sodlum,

argi ni ne, hi stidine, caffeine, procaine, y rabam ne ,
poterrsliiume, Lbehaine, a@nml@neaaéﬁm@ agl nEsETiiHe, salts.

Sai\lf@ld@fzjlgleacfl%rﬂeérgl:;artrﬁ%olya%@sngnc%é nqﬁl %.II‘%eE'lg 'fﬁmlted

I peridi ne Ine, N - ethyl plpen
to] iged.ts pfsm-mm@lrm ﬁﬁmd@ﬁdeagﬂob@rﬂmw @mh@nes, such as

a1I6AT hgxylic as Mframasve%r bg, Unf Uls bl § &ted
£ iR e

practice of I's” Tnvention, oXy
allgh dirrameéesdlu ﬁ@b@mmg:e@ala%xém @Iresnes,owecrl (arubysl:ltuted

rb es Y. r.bo t he
al%%%r%ﬁ%ghgfca}géﬁ%%éggt Ieégg?g é%d%%ﬁgﬁggaF#EQ%%?n¥}
amm@paﬁ@@stﬁbme@oaymyd amdnes gadhi t:sxatmtdetuteSalaﬁlsenyl)
Y i e r
am%ﬁ%% TR LR sal uRg ) LREMER VRN, Hitpes,
bha§gﬁdkvé aemdne%nctnﬂﬁyﬂCQbelkﬁhltamxhﬁs,ve@bbtonuted

ey QSR Mifita) MLUIRATELEE B on BUAPAILE 70 aeia,
triﬁﬂhﬂﬂutuacddcysh@@lkyk:am;m@s mayelcakivimy;l famiaesc
di@g}é&oalkenyl) amines, tri(cycloalkenyl) amines, substituted
cycloalkenyl amines, disubstituted cycloalkenyl amine,
trisubstituted cycloalkenyl amines, aryl amines, diaryl amines,
triaryl amines, heteroaryl amines, diheteroaryl amines,
triheteroaryl amines, heterocyclic amines, diheterocyclic
amines, triheterocyclic amines, mixed di- and tri-amines where
at least two of the substituents on the amine are different and
are selected from the group consisting of alkyl, substituted |
alkyl, alkenyl, substituted alkenyl, cycloalkyl, substituted
cycloalkyl, cycloalkenyl, substituted cycloalkenyl, aryl,
heteroaryl, heterocyclic, and the like. Also included are

amines where the two or three substituents, together with the

amino nitrogen, form a heterocyclic or heterocaryl group.

Examples of suitable amines include, by way of non-
limiting example only, isopropylamine, trimethyl amine, diethyl
amine, tri(iso-propyl) amine, tri(n-propyl) amine,
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tartaric acid, citric acid, benzoic acid, cinnanc
aci d, nmandelic acid, nethanesul fonic acid, .
wetwangsed fonic acid, p - toluene-sulf onic acPdl/UsS2006/019708
L cylicte agi g0, 108 ddkanthe - e,
et@%}ﬁ%%g%dt i{écgﬁny- aclcept abl eatr:%;ktﬂi’ o‘trzlf&ﬁgerfhearmsmted %Kgme
argminn dfisgighae neesifdics| praceept abhwlsdlamingt tholine,
under st inal | substi d gr efined
be her ei 'n,ectg%ll%ﬁ%{iéé@lr% 'VG?SL at ts%b&ggf i %i %P@l?g'&cﬁﬂugﬁ%
Chephrprfine hepringst inirmies ine, t hénseli s ( ewcgpholine, N-
£ ar 'gL_Slis' d I roup as a
et ol Mha N LR SURS R €L Al ineD 8488005
thaty peithearutcedbakyligratiy derd vptaves nevuldittendeeffidrin the
i ncd [ ei . SUC a e maxi mum.nunber of
prafifi e i AL CLver i O ki 8 Rano 1 07 SRHIMTLOVIDES
amipiegs ha ralodéendefarivdiamisieiss ¢onstralied darbaxamides,

di%ir@]f ?Ja{r%gégg%esf 9 %Cf)£%gpllgkgSUbSt ituted aryl groups

imted to - s itute ryl- (substituted aryl)
- (SupsL I i La | tsds uhderstood
that the Ctgggsgagie%i%ﬁ%ﬁpgﬁ?lgr é!:%%té(lg%telr?&lega?g% Ray S’
preépRyadrifyombiposgdrsid tand oropatiteansde. galtesetibyived from
; i i luar L. oxyl group,
e & e Ry o e R BHRS S, MR i
sul fgarariassidp| pisubstadigti phopahteinsaaid weld tkaohké o

t Iy d [ 2 .enpl.oyed. as armaceyticals,
sa 02 B0 A S0 BP0 MITRERH S S
acigbniglivsrdiedasid t ey fuorim ebifhaoratsutdcal, malic acid,
GOMRosjLison se canpositions can be adm ni stered
"y a \S‘;’Igﬁidét )glu%%ﬂr?locﬁtaé:sl i'ncfudi fig™or ’I,feur“_&rtlgl ?‘Clg'
tantyarisdercidl , csubbutaarnieoudeniznt ¢ avenbussinmRiniandscd) ar ,

maﬁ%ﬁ%iﬁgék§ﬁ?sﬁéthéﬁé§JTfa%§caggkﬁlSééﬁ%ﬂéﬂll%%%ﬁgsacid, o-
toluene-sulfonic acid, salicylic acid, and the like.

The term "pharmaceutically-acceptable cation" refers to

the cation of a pharmaceutically-acceptable salt.

It is understood that in all substituted groups defined
herein, polymers arrived at by defining substituents with
further substituents to themselves (e.g., substituted aryl
having a substituted aryl group as a substituent which is
itself substituted with a substituted aryl group, etc.) are not
intended for inclusion herein. In such casgseg, the maximum
number of such substituents is three. That is to say that each
of the above definitions is constrained by a limitation that,
for example, substituted aryl groups are limited to -

substituted aryl- (substituted aryl) - (substituted aryl) .

Similarly, it is understood that the above definitions are

not intended to include impermissible substitution patterns
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subcut aneous and intravenous. Particularly preferred
I S subcutaneous. Such conpositions are prepared in a
woreoaae758el | known i n the pharmaceutical art aPdI/us2006/019708
conprise at | east one active conpound. The invention
(e &l .someitbyil desbphbrimcewitbaP EbapesiInws esnpr edrrysl

%@@‘il‘pﬂg @808Eﬂ§zf&utco o@%cle%f@ﬁiﬁ%nseat@dxrat%ﬁ?”poéﬁ%

I n conbi nation wt a separate conpound
immn@ﬁalblansah@tﬁwmm@u PreEtesne hexoriposi tkinoms &bl the

sk A11%Q ceppLige a pharnaceutically acceptable carrier or
excl pient and may be adm ni stered as di scussed

el sewhere herein. This invention also includes
pharmaceuti cal conpositions which contain, as the
actihpa epgledeents Wwamecenbieabs.  tiHe @mm@uﬁég of this

ind HdTna aﬁceaQQM§1f§3éH%dl§1t1%‘ée%&h ﬁh@ﬂémf%ﬁ% logal I'y

acceptable carri€ers. I'n naking the conpositions of
phafjiaceuideati 6ANPeHE igmsi-ve Thage edvrrrsiitlapsughhybeni xed

ad&Mﬂl@t%'}e%tXBypée{?érléjé3} %tfegoﬁbfeén ﬁéﬂ&&r&{“or%ﬁ epgtosed

hin such” a carrier can e I n eril
trarrﬁ d@c;ftff@lél, e sybfutirrms ,anatgﬁwn@@s pabKagespowder sand

inﬁ%[na%_‘é*i‘?u‘i?%@&‘f'?@da{ﬁ in%Fs‘c?BE?Bn Aol I 1 gxl_cl‘i%%' er may

conprise a sterile solution of water,
SUbQHEHH@¢USaﬁEdhbniraVanMSopoParbnsul¢%ﬂY;nﬁﬁﬁedﬁeénls

1 SALQRIG and S PH
gt b I L SR T
kndwrovie ttdet bbsemafewtkidal iamtt hrdasompinisd el deeshi sael
acél vent sy.skens that canaffect the rate of absorption

hd total exposure. These options include m xed
soIT\lf@wtlnwm:éns gt ginvivigeg| ybermme@oﬂqaét lephppeitions

I 0 t I
coll S A00 oA, Rt SRR oL AL lnttent g1 5o
compqunﬂ odn@ormula I, in comblnatlon w1th a separate compound

which is an o4%; inhibitor. Such compositions will also
comprise a pharmaceutically acceptable carrier or excipient and
may be administered as discussed elsewhere herein.

This invention also includes pharmaceutical compositions
which contain, as the active ingredient, one or more of the
compounds of formula I above associated with pharmaceutically
acceptable carriers. In making the compositions of this
invention, the active ingredient is usually mixed with an
excipient, diluted by an excipient or enclosed within such a
carrier which can be in, sterile injectable solutions, and
sterile packaged powders. For subcutaneous administration, a
simple carrier may comprise a sterile solution of water,
Na2HPO4, NaH2P0O4, and NaCl, in proportions that provide an
isotonic and physiologically acceptable pH, also know as PBS or
phosphate-buffered saline. Other options are known to those of

skill in the art and include mixed solvent systems that can
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benzyl al cohol all of which may be used to mani pul ate
perneabi l ity enhancenent and hypertonicity. In
w@e@pdriseyg a fornmul ation, it may be necessary POCI/IB1006/019708

aff%c% ggtIVQ: qp%%g%r ngﬁg%nngtﬂﬁ,%%Brge O?LeThese

" %17e prior to co
optlmgsednemd;e nlnfxetdheoa&em esy:sﬁmm rebnics isdhgt ghyq:eaﬂilry,

Polaf]e%ﬁgfglll?el%lrycﬁ{)%h@g; ?ﬂf cctD’%torllsl e%véjl%gng‘ggaécég psoltze%tlal
usesalrst abhambl y Nyat' erdlmethmmetta’nac‘taaar tp'trobglene eglycol and

nor na justed b [lin r
benf&’%s?gﬁ{ﬁi@flaﬁ/%un%f c‘)")rflrlnc i S9t¥i ut |sj.é)er(1io|\{:r<1J fnﬁ P%:rt?r?ﬁ ation,
pexmegblabmateréltﬁmmientSarré hy(mmice&alftysw t abl e
excipients inclu glfc[ ? tros% sucrose, . o.q1
soﬁ‘Bi PofPmeithi® oI° ™St are es gum acaeC| acegg? ¢t un
thepheasphat ecpmpchgimaioe@;fotniagatmtatppx@@lxatam peattélemsize
Si'licate, mcrocrystalline cellul osg, .
pri3) 56 HOTBY T Phore P EePFirosE I NRRER sy b, LB petive
rr@iduhyll igedindiosa ialhe fiasalhisle pms: mﬂmddunyonalm}aled to
e: lubri i ng en suc n
2 RGP e s o 2Ot g dGontE: SERTS fyiagynd
is mdassaﬁpemm}ﬂgvaamntsmubmé esemylmtag&at sigdcChs aSormally

oo b by SR PR 6 WG HAEAL S St SbRgavt FBECRR t he

diduniention tancie doammlbaten, so.as duoupr @vi lesyui ck,

t d del gyed re ase of th actiye .i ngredi ent
o BEReaGHT LT G G AP ReSHaT N by B DR By PR OSE

dexprogedusesrkaOWEdbitthe , ahbnni AST HtstrcakkoNgah acacia,
t her apeuti ¢ agents by subcut aneous  or travenous

caliGipu PAPFRIR TS \IIF iGN FRRIHE ﬁ&géﬁﬂPcaFalcmm
siliRdyst r yi croStdidianeeuse0lul ddd ,a\tﬁjl@blr&nﬁ/@b?'ﬂkal i@he,

cefﬁyi%gg, water, syrup, and methyl celliulose. The
formulations can additionally include: lubricating agents such
as talc, magnesium stearate, and mineral oil; wetting agents;
emulsifying and suspending agents; preserving agents such as
methyl- and propylhydroxy-benzoates; sweetening agents; and
flavoring agents. The compositions of the invention can be
formulated so as to provide quick, sustained or delayed release
of the active ingredient after administration to the patient by
employing procedures known in the art.

Administration of therapeutic agents by subcutaneous or
intravenous formulation is well known in the pharmaceutical
industry. A subcutaneous or intravenous formulation should
possess certain qualities aside from being just a composition
in which the therapeutic agent is soluble. For example, the
formulation should promote the overall stability of the active

ingredient (s), also, the manufacture of the formulation should
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possess certain qualities aside frombeing just a
conposition in which the therapeutic agent is sol uble.
wo-o06axHE8pl e, the fornmulati on shoul d pronote tPET/US2006/019708
overall stability of the active ingredient (s) , also,
be tdestmeddrative e Mfl e theppufatiors shidudbelyodetermine

nLIRGLIYE o Al Le OarldB8E L BRLOL S 4 MBAGLY cflgher i ne

T he overall success an useful ness of "an intravenous
fommhwllm on. Ot her accessory additives that nay be

| ”Gth%%dabge@@fy“%‘a%%'l%g ﬁ?é%% b%”%n%ﬁu&QHp?ﬁ”ds

e present ‘i'nvention as sol'vent's: anol ,
phegimpeensli capr dpyhueies igingc of ; compdindy exfs thEDPpAesent
e e et id), a
o PEp PLPTe SelyeRREe LERBRE) oIkt kg ene
glmlab@mabpit@pews pm@eﬁetbyfﬂémﬂd@w@gmwttgtraatetnc acid),

citfgzgii %9 |ug}lgm{%to%laeoé%gg};’?&@i&%s"g o%?’um ace ajte

ydrogen rtrat acetic aC|d
metrm/tlep@rabedl sochnyh meirebes,; boffemty croegen : phibalat e,

g POt A SSI um di hydr oge hosphat e
aClpcﬂf%%%ﬁglh clgggflt%’dl 50 ﬁr%uﬁly Y%ge%gfbhrkoa[s)pra?e R ium
hydmgem ttproodié acatnsoellcmm/shdimm degetraareni elleic

se The_ presence o buf f er, i.s .necess fto .
ac{dIns: i B CSEN RO B Rl S 0Ree e R el i
acidy mj:t@ms 18ma@dhyﬂm@e|m1r ehesabhye| rplaasrmqucoﬁcﬂdbm sodium

hyde\bout 4.t0 ﬁbout 6 The b ffer_systemis generlg#éyi@e,

BT ETOPPA el ie it A X Wt Jreerssalt her &

maremg;ol sdediktmvge  r at e/ Ci t r| c acid; or the nonocation or

0 SO -3hts ole s BRRLC EELSa Ry BOLTRLAT o

quEtosp palr Lo ahe d]fap@eaﬁl daodi Aycuogerphesphaseanantbre

pr é¥§ﬂT¥"1% ac%g%&@s% If%g%hggougeg to about 6. The buffer
system is generally a mixture of a weak acid and a soluble salt
thereof, e.g., sodium citrate/citric acid; or the monocation or
dication salt of a dibasic acid, e.g., potassium hydrogen
tartrate; sodium hydrogen tartrate, phosphoric acid/potassium
dihydrogen phosphate, and phosphoric acid/disodium hydrogen
phosphate.

The amount of buffer system used is dependent on (1) the
desired pH; and (2) the amount of drug. Generally, the amount
of buffer used 1s in a 0.5:1 to 50:1 mole ratio of
buffer:alendronate (where the moles of buffer are taken as the
combined moles of the buffer ingredients, e.g., sodium citrate
and citric acid) of formulation to maintain a pH in the range
of 4 to 8 and generally, a 1:1 to 10:1 mole ratio of buffer
(combined) to drug present is used.

A useful buffer in the invention is sodium citrate/citric

acid in the range of 5 to 50 mg per ml. sodium citrate to 1 to
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phosphate . The amount of buffer systemused is
dependent on (1) the desired pH, and (2) the anount of
walewwg/12B3ener al |y, the anmount of buffer used i SPCTUS2006/019708
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s ek B o e g Z%'e%&%%?%é% R WG R e o
of thred Inff ftéve icogpedieitrs, e.g., sodiumcitrate and

b t I um ¢ .
;o RS S R 2R ,"Pé‘?ﬁ?@fi@{% FoRyen, bhe
precin icath opubEet h¢ comy rtélar)augb dpligobe eeemtl icompded. A

he i t I s di
to q{l;ﬂne/ Ci Ihr ficlzgg?:i b rrf{%{:%g ?gﬁs’ gg)'5' t%c?l’Sglgr‘rgFSérA% .Ba’

whsﬁdmm diekrcat eut oofl gl@% ngnpennﬁrs @rtmlkﬂaeacisdpppers or

be ‘Z‘g&géée%tqu‘l gg?g’ﬁé%&?} %@t%%“e@ﬂé ggﬁer?t Aéy6 a2 ? ?O

osition er agent nay afso e presen
corm@ﬂe:mvet lkempilexipy taaganan mtht hke didugy tehrd Lpgbdsoé ubl e

C I ion wth dissolved net
o fHA g EEnp SR B BT, BB Ry
panctmrmﬂiart@rss or rubber stoppers or be present in
nar a gr. nay_act,_as a co titive
conpri e%&% g’&én% l?lﬁe nC% % Plig Eand Priodtd 4 gggﬁl’ﬁ‘i“e
chhetigle donphexrmbeadif atb@ut:hefpn esenginbf dndesupsabtiee
articulates. In ad t|o the presence of an agent
oy SRR ERTo 0 @ R ARBURESS! oG GFatigd to

sodi-um &
avasrgi n:lh,e tsweddjingt ot m:hﬁmﬂnaglet pErt eryﬂ:ﬂercs@rmasvaﬂptte of
uired to_avo

e e e T S T R T
undeﬁ:rmbdreoesdéoeﬁﬂé@tts audheadi Agutea untlesidrablea ahde
posesffb%(:t %:OS%L%QO%%a eélsbel o%r dqlsgrrcriggg aIn general, the
tonicity of the formulation matches that of human blood which
is in the range of 282 to 288 mOsm/kg, and in general is 285
mOsm/kg , which is equivalent to the osmotic pressure
corresponding to a 0.9% solution of sodium chloride.

The intravenous formulation can be administered by direct
intravenous injection, i.v. bolus, or can be administered by
infusion by addition to an appropriate infusion solution such
as 0.9% sodium chloride injection or other compatible infusion
solution.

The compositions are preferably formulated in a unit
dosage form, each dosage containing from about 5 to about 100
mg, more usually about 10 to about 30 mg, of the active
ingredient. The term "unit dosage forms" refers to physically
discrete units suitable as unitary dosages for human subjects
and other mammals, each unit containing a predetermined

quantity of active material calculated to produce the desired
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possi bly to associ ated bl ood di sorders. In general,

the tonicity of the fornulation nmatches that of human
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1ngpt§@ﬂ'?gi flelemeonfet 855 L0 ﬂg]}fﬁ:]fe% Ey glllécékgcgsgecugt]otu%g of

suitabl e as unitary dosages uman su
ad@ipeyt wrdeRl s theaghtumt tcammouadn a@gualwmm,e rtiien egﬁ,

asant | €5 [ pr.oduce. the
WedeS| re%r%ehg%aslgg%%%c ef %tlﬂﬁlﬁgggggﬁgﬁ%ﬁw T §everity of
tha patElsine 'shaymaeens i cakd el piikat . The conpound is

dis eral
e SrerayEhate e cRRle A1 s A AS P B untre
pripcipgl Icom@oundexstrmmbd hGwwéy er phatred cdiel @ipertipient to
foH?ea %@Iﬁﬁugge%}&ﬁﬂé% &F@o%%‘é?{:?% w, | 'tabl% det grm ned

by a physician, int & TeIévant
homdgenapsisames5ure nef (ali Cngnndmadc ofidihé qrdsere 1tmveat ek .
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conmpound adm ni stere
ho@99Q4ﬁ@WSndPVIdﬂame¥ﬁﬂlﬂhﬁt thhecemy@mmd)asﬁdlspersed evenly

throughout the composition so that the composition may be
readily subdivided into equally effective unit dosage forms
such as tablets, pills and capsules. This solid preformulation
is then subdivided into unit dosage forms of the type described
above containing from, for example, 0.1 to about 500 mg of the
active ingredient of the present invention. .

The tablets or pills of the present invention may be
coated or otherwise compounded to provide a dosage form
atfording the advantage of prolonged action. For example, the
tablet or pill can comprise an inner dosage and an outer dosage
component, the latter being in the form of an envelope over the
former. The two components can be separated by an enteric
layer which serves to resist disintegration in the stomach and
permit the inner component to pass intact into the duodenum or
to be delayed in release. A variety of materials can be used
for such enteric layers or coatings, such materials including a

number of polymeric acids and mixtures of polymeric acids with
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the patient's synptoms, and the like. For preparing
solid conpositions such as tablets, the principa
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or SHPA ¥ &led dnhtia -edua! idhe%ﬁ&%tdlﬂ% iHAkt ng%/ gfqra%red

such as tablets, pills and capsules. This sol
SYEF%%or%ﬁH%ﬁﬂsoﬁrl@1%h%#ﬁRﬁﬂﬁ%QﬂSdeénﬂnfbaYﬁﬁqd(ﬁmydgeons with

ed{BI &8 Of s IRt ¥BE-SESSHd el AROVEcont ab M ng:a‘cfo% E@!‘L, or
exanple, 0.1 to about 500 ng of the active ingre

PegRuf Hellyr esemell noentl BrLrSTRES sBmélar o@haplrﬂla®U@flcahe
vep{@g&pt i nvention may be coated or otherw se
unded to provide a dosage formaffording the
CEEWB&ﬁ%QﬁonﬁréPénﬁ%&P%ﬁRHQﬂwOrFéﬂSéiéhﬁﬂxpntﬂm§lmdblet

soPtEtPcbrllé &R s%%'%ﬁ@n@rhﬂ I eéaeﬁcéfﬁy aa;boc%;%tt%;ﬂ

dosage conponent, the latter being int
20EPRET oPe BEERiEhech vrHET . OPh@ikheresnpores cad bewders

Thé%ﬁ@%xb%oéﬁldeé‘é ésclél%%r m\z;ﬂ? d‘éBné&{P{ & t%bl%s' st

|S|ntegrat|on I n t st omach ermt t
Ph%m%eﬁﬁcatlwpaggepm@@ awn@ltehesd@@d@mmmedt tsubEa

pré€aved, idhd %b{?@é&tfbﬁ@ralr%t %d%nﬁ@E&Eé&"ﬁ’y %% %.errﬂsgr

for such enteric layers or coatings, such ‘mat
nagHk | TRAMHG & onnbert o f L qyol e @raeydsemamiqﬁﬁamures of

Coﬁ?&é@%ﬁdﬂ% @%‘9§e % gpgéetagk%ﬁkiﬁgf}$r§%éiﬂiab%%tgolvents

ohol , and ceI fornms in
mam%mqwumvlebmmosﬁ tinegs gbsehe Nebllllzed solutions

may be breathed directly from the nebulizing device or the
nebulizing device may be attached to a face masks tent, or
intermittent positive pressure breathing machine. Solution,
suspension, or powder compositions may be administered,
preferably orally or nasally, from devices which deliver the

formulation in an appropriate manner.

The compounds of this invention are VLA-4 antagonists and
some have a partial affinity for alpha4 beta7 integrins. The
drug formulation may be administered less frequently to the
patient while achieving a similar or improved therapeutic

effect.

The compounds of this invention have improved inhibition,
in vivo, of adhesion of leukocytes to endothelial cells
mediated by VLA-4 by competitive binding to VLA-4. Preferably,

the compounds of this invention can be used, e.g., by infusion,
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present invention nmay be incorporated for

adm ni stration orally or by injection include aqueous
waoloat2s8s suitably flavored syrups, aqueous oPCDUB2006/019708

suspensi ons, and flavored enmulsions with edible oils
orshyhsEkCEoiassesd 6rR]l adwiahstorlk iosoconut tlvt Greatment of

d:1B8aRME Ridiatdy WSl kmﬂsz; el Xlefusco%p@ <SLAL é‘ on.

pharmaceuti cal veéhicles . Conposrtions haji ation
COE&PW%@%fQﬁ dthieon inyepggen sQﬂIUtheoml§edndos’t;|s©@ina orgiieny of

hall | &
g ALy ACeonk el S AU B 0Ly s
digpraers cﬂlbmba@ém t‘ih@ngn@@@h@dnm\dllﬁumpyabl @dhesmn mechanlsm

regaﬁﬁmtaés&%bch@ﬁcget@&leemﬁé%' RLEDL R, a5 9&? fl's%%g by

supra. Prefer ositions are’ agn ere
Thppe @F%IC@rpqmsﬁél vaeslmrﬂat\mqtlloout:enfbe ﬂlquu, e.g., the

tr§¥§$éﬂﬂ(bfﬁééygfimgggg9séiﬁé¥%% %8£§H§$%%? s.égéE),

har maceuti cally acceptabl e so ven
mugylm%% pflanesris ¢MSes. mdusingiitied snﬂutn@mharﬁa:;tﬂse
breathed directly fromthe nebulizing device or the
nebtit® AP dedisc et male berewntdohedanoadsé dee umskso treat

dlgsmersoraﬂaﬂdq SELLLENG, PAS) tel\é%uer ﬁérﬁ BGE Pﬁeoaérber eg

machi ne. Sol ution, suspension, nmposi ti
SYRB§Mbhe adim- nl\ﬂ@ieé‘ﬁe@lsw%f@ﬂ@mey a@sal tbgzcw,):rs na:saalalny ,adhe51on

megﬁéﬁﬁékﬂ§égﬁiﬂﬂﬂ andﬁééﬁgglJEh%rfgrgyb ion o£11%ykgﬁytes

appropriate nan compounds s inven
Exarelag Rf sught dgenbses :anmas@aélhavpaalqs)ms izate

The dr
1n§i£ﬁﬁﬁgé&g‘a SQEBE§4 %&g&glnﬁlz e1lfes %gélseas?he

formul ati"on may ‘gm i ste I ess requen
at hareeniengsilse ééﬁﬁedermgl@a& dilhaetes (rnqmbxﬁ&g acute

ju%gﬁﬁfﬂu3ﬂgéi %EgggEes), inflammatory bowel disease (including
ulcerative colitis and Crohn's disease), rheumatoid arthritis,
tissue transplantation rejection, tumor metastasis, stroke, and
other cerebral traumas, nephritis, retinitis, atopic
dermatitis, psoriasis, myocardial ischemia and acute leukocyte-
mediated lung injury such as that which occurs in adult

respiratory distress syndrome.

Still other disease conditions which may be treated using
compounds of the invention include erythema nodosum, allergic
conjunctivitis, optic neuritis, uveitis, allergic rhinitis,
ankylosing spondylitis, psoriatic arthritis, vasculitis,
Reiter’s syndrome, systemic lupus erythematosus, progreggive
systemic sclerosis, polymyositis, dermatomyositis, Wegner’s
granulomatosis, aortitis, sarcoidosis, lymphocytopenia,
temporal arteritis, pericarditis, myocarditis, congestive heart
failure, polyarteritis nodosa, hypersensitivity syndromes,
allergy, hypereosinophilic syndromes, Churg-Strauss syndrome,‘

chronic obstructive pulmonary disease, hypersensitivity
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The conpounds of this invention have inproved

inhibition, in vivo, of adhesion of |eukocytes to
wepaotibsB4 al cel |'s medi ated by VLA-4 by conpetP€T/U82006/019708

bi nding to VLA-4. Preferably, the conmpounds of this
PRPHERt F by CAFOB@ CudBRI Ve jepatpyriisnf dskensitinl cystitis,
au UREHERN N Q% nar ahi BERE NiStikALioR, 11 9f t@&d{]ﬂo%a}s'mm

of di seases nedi ated by VL -4 or Ieuqocy¥e a eS}qﬁ.
SUFRETRERD AGS LT BREMT Ay ePi U CanrBésterd hepatrigds and
thyabiglyiHf inflammatory brain disorders, especially

central nervous systemdisorders in which the

end@h@&hﬁ%ﬁkih@“&@@Mtﬁr@@ﬂﬁ%ﬁ%%tﬂ%@gaﬁéfn%f§§ﬁh#ﬁaiﬁisease
destruction to otherwi se healthy brain tissue. us,
SLRRE SUMPTLIRTs SFACERRBT oY ettt i staAnbrays ey fakphee 4g. |

inEEQriﬁfﬁHdﬂﬂyédoﬁeﬁﬁggfér%ﬂﬂ&ﬂngaqhognﬁFgfent, which methods
encephal onyelitis (EAE) , multiple sclerosis ,
CORBREFYI I3 SdvdRd SERebhPAl 9f ian cTRectbwporsmelsnpfoft lse compound

ofl BMENARMIGRR ,aksg . be; usgthdidid ro%a%‘ﬁglinéf)é ders, and,

di seases due to tissue damage In other organ systens,
effeetivetrmaanti sfue sepmge: alcmpooadr shidta an adhgsi on

; Lsmesulting.in magration or actiyvation of
1“ﬁ§§£§@§te§&%5§gﬁ% %%n% r%ﬁ%ﬁ?‘§9§e§§e§a¥ﬁl i i an
sipal t@meisye oirnfbguant tayl wli s Fasesxaushe Asa@sitdiMration of

Al i ner. s disease t heroscl erosi s, AlDS denenti a,
enf SORIEN Dok RE Toved %“j%?y?eﬁffr?&%ﬁs%‘{lmm%té?}l of the
o B NihATBRE OF Yo p ARl tdsS 8aSBoNC! YdiRGnHL¢EERL T Ve, o 0Ly
. colitis and Crohn's disease), rheumatoid art ritis,
INPIRLYYF 153NSl afPAR] BreTRY dutiioantot bhercemrantissiof, the
inSthoke,. and ot her cerebral traunmas, ngphrltls, _
retinitis, atopic dermatitis, psoriasis, myocardia

| scheicbrand cacHt @i e UkQLYtered abROnsuUngt iy Wk SUED in

as_that which occurs in adult respiratory di'stress
tr§§Equ”ﬁ9flammatory responses include EAE {experimental
autoimmune encephalomyelitis) in mice, rats, guinea pigs or
primates, as well as other inflammatory models dependent upon

a4 integrins.

Inflammatory bowel disease is a collective term for two
similar diseases referred to as Crohn's disease and ulcerative
colitis. Crohn's disease is an idiopathic, chronic
ulceroconstrictive inflammatory disease characterized by
sharply delimited and typically transmural involvement of all
layers of the bowel wall by a granulomatous inflammatoxry
reaction. Any segment of the gastrointestinal tract, from the
mouth to the anus, may be involved, although the disease most
commonly affects the terminal ileum and/or colon. Ulcerative
colitis is an inflammatory response limited largely to the
colonic mucosa and submucosa. Lymphocytes and macrophages are

numerous in lesions of inflammatory bowel disease and may
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Still other disease conditions which nmay be treated
usi ng conmpounds of the invention include erythema
wooeedeTss4 al | ergi c conjunctivitis, optic neuriPCBHUS2006/019708
uveitis, allergic rhinitis, ankylosing spondylitis,
conpsivits it dmfRRMDREOrY ddiynvt-is, Reiter's syndromne,
system c | upus erythemat osus, progressive systemc
scheflond sis Fol}ARBSE t (P rad e Z6RY BYi tPereaNsSher ' s

resS5 A QIBL O S £ nAOF £ dhHb1RREQRA08k8e to various stimuli
ynphocytopenia, tenporal arteritis, pericarditis,
pot aotalr Y ipArxyRgest FerS HagtioparfuEBS PEPREtitdr peiryays -

The QA0S 1 NVREISERSELEYI 4y YN A18LLLE WYE inflammation
hyper eosi nophilic SXndrones, Chur g- Strauss syndr one

fromhl@ﬁf@pqﬁgﬁ.ﬂ@@ﬁiqg kﬁ“%ﬁﬂ%ﬂ%}ﬂﬁ Yégsanine, eosinophilic
anaWBEL 608 110/ HUABEUSDIV e S ONLGxBEEL 46 hepat i Ui s,

inters cystitis, autol mune endocrine failure,
proptiabaydbi |drat pletel osie: ivaiigiomfaaEonpl B i n @ hese
facgg£gnf§cfﬁgﬁg5%5%B%h§f§?1éééfi Q1%h$£8'ﬁé&&fbphiﬁﬁe which

I nvention al so provides nethods for treating a disease
caugeatef taymabryr iogucerbated at | east in part by al pha

4 integrin-nedi ated | ekocyte binding in a patient,

whitherestlorirseonppi 8 edberarimafi SEtarieh 6f @n coronary,

carBEECT L YL ANt 195 . coppoynd: of 1RechNVERd | fher@ud.,

a conpound of Formula I , and an effective anount of a
conggphratt Tormpandd terprthpladum WwWABE Y fRebiebime THBVIng a

corgobﬁdﬂlﬁ§$r£%i%pc%@@rpﬁ quﬂféﬁgfyé .Siﬂgh&ﬁﬂﬁﬁ¥§&ﬁmg%mise
sequentially. For exanpre, admnistration of the _
artevfpbduptiood flww apdenerloen cafif gitedegetadnP st PG IGRL

t i nhi hi t.ar ' I e EY: \
andtEgrgﬁg%li%ﬁ#%ﬁéq%ragéngbgéiéﬁ;éﬁ%§%§é5308f%grﬁ%%gt%ﬁ?éése'
Macgoppogadsand ehkocazent oy, recruited to atheromas and

contribute to inflammatory injury.

Rheumatoid arthritis is a chronic, relapsing inflammatory
disease that primarily causes impairment and destruction of
joints. Rheumatoid arthritis usually first affects the small
joints of the hands and feet but then may involve the wrists,
elbows, ankles and knees. The arthritis results from
interaction of synovial cells with leukocytes that infiltrate
from the circulation into the synovial lining of the joints.

See e.g., Paul, Immunology (3d ed., Raven Press, 1993).

Another indication for the compounds of this invention is
in treatment of organ or graft rejection mediated by VLA-4.
Over recent years there has been a considerable improvement in
the efficiency of surgical techniques for transplanting tissues
and organs such as sgkin, kidney, liver, heart, lung, pancreas
and bone marrow. Perhaps the principal outstanding problem is

the lack of satisfactory agents for inducing immunotolerance in
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Appropriate in vivo nodels for denonstrating efficacy
intreating inflammatory responses include EAE
w@ eoopariseent al aut oi nmmune encephal onyelitis) i PCTUSHE)6/019708

thé %e%lpg_lé'n@e@optﬂé Qfar&rﬂlg?ﬁ:gé a@ﬁogﬂft &3 Q&%@LE When
nflammatory nodel s dependent upon oi |ntegrins.

allcrefetrmhmtcéﬂ- shewePreisease tsapSebilierd e er hpebr(i.e.,
thd V&garﬁﬂfﬂahéf adhae %fé dl%ff%%ﬁg §Qa8si &L 8- $68S8ame

ul cerative colitis. Crohn's disease 1s an
spedliespat vhe, heRrobipung corsennser i Ekele tnficuntaspr ymmune

%&%%S%OC@@Eégéﬁréﬁquéﬁé shacplyc 4 éﬁ'a{rﬁd @t -yersus-
plca Yy transSnura nvol venent of a ayers 0¥ %
grigwelisgaiske) byeadgpanit clestoustion| efmethoryranspdehoad

tléAgWe Se%’ﬁ%mt c&[lg h%lﬂa%'é 915 nér?éttﬁ&g; %ﬁe@cgref 59? L{\%lved

mout’h to the anus, i nvol though 't
311dﬂgea§eewmspncgﬁnbn¢qsgﬁdn§ctsssh@ster¢nmpnundse@ﬁ1this

in@é}g:/i%rn %I?].Il%ﬂ by 86&?%{ \fa%acgl hl:é% fnag]ré quewt Qétyer
response Timte Iarg y to ol oni'c" micosa’an
alsubmec dsackl paphacyies -adnducadr Ophage sregmIReseioushe n

doﬁgélt%s: % %JQEJ%I%HF"%ﬁtfr% o%'llgi %J.eaﬁep%g‘:gjhcngatlng in the

maycontr i ammatory 1 njury
deﬁhﬁuunyym:bérahEetramﬁpﬁnpuedcteased respamivesess ofg.,

£ racheqbr U .
PalH]tent&iatl‘fi}@- 8g§2§§%ﬁ%#x%gﬁg ¥|c i oh %#d{%#§ b%gﬁéhia
Ge@urcrz&amﬁcl TEheaQt. b nl'uhmurtmluw BEl, eade-930 vErdssmls Georcyznski

o "B AL0L5:0 Ah0T | ANRLLON LT 001 LOE coal 20 yimst ccebl e,
i Ficl'u am ne, e03|ndp ilrc eutroﬁhll

Tr@hﬁﬁbﬁﬂ@tuonfaﬁtoVS 76eUKﬁEOanBdep$®shagkdndlAPHmd 102,

233}?tﬁ'%} activating factor. Release of these factors
recruits basophlls eosi nophil's and neutrophils, which

Ca%%fel% e%"UEEOEXr'é‘én%H&ﬁnds of this invention which bind

to VLA-4 1s in modulating the immune response involved in
"graft versus host" disease (GVHD). See e.g., Schlegel et al.,
J. Immunol. 155, 3856-3865 (1995). GVHD is a potentially fatal
disease that occurs when immunologically competent cells are
transferred to an allogeneic recipient. In this situation, the
donor's immunocompetent cells may attack tissues in the
recipient. Tissues of the skin, gut epithelia and liver are
frequent targets and may be destroyed during the course of
GVHD. The disease presents an especially severe problem when
immune tissue is being transplanted, such as in bone marrow
transplantation; but less severe GVHD has also been reported in
other cases as well, including heart and liver transplants.

The therapeutic agents of the present invention are used, inter
alia, to block activation of the donor T-cells thereby
interfering with their ability to lyse target cells in the
host.
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Atherosclerosis is a disease of arteries (e.g.,
coronary, carotid, aorta and iliac) . The basic
WO e@602rs84 he at heroma, consists of a raised forel/US2006/019708
pl aque within the intinma, having a core_of l'ipid anq a
coveR? NP FTEPGESNEapt PeharsREntcdnpeonice ard erspglcially
usBkaedidliow andavhiskenoaldealisd ALLeLless . Macardial o
and cerebral infarcts are a rajor consequence of thi's
arghsibie. anth@ssphages and | eukocytes are recruited to
atheromas and contribute to inflammatory injury.
Rhebintit it rarehr PEi 80 scerravnsisi of Foiapsivrption is
inhihi BBt dhSeasead Nt RydvBLh! YufBHSEeL 1 RAIVITROL

and destruction of joints. Rheunatol arthr
reB%%fF‘Fytq‘ ier}@treﬁﬁf'é%}%s‘lﬁféi gaaploupdpnvkiof hivel Waddg block

adnagiéeelr Rcnt Ben1 Bays i vk stihe %]'L?éé .S% r%érﬁti%‘%sa’ck et al.,

ankl es and knees. The arthritis resu
Urpht eRett i20n 8 5s§holt 235 lceldresy Bh héukobyt esl t htlaincer 60,
86071 | t19¥:9 ;f FomLARE, cle Gl atiian,d nto. Lhe, synovisal

[ ini ng of5€)t he joints. See e.g., Pau?‘?b{gmmnonﬁ ogy (5§d
(1884) | Feherapeesal - 1998)cerARsshep4i ndlReHtd ol dfoan .t he

conpounds of this invention is in treatnent of organ

or FEUNCE] Savind Wi%sé@e@ybvgh@@}ca/eerctn@d&m mayhbe

eaf & thernechas LRNSIAaEakL &4 i SRS TR ol 38
I,nogffi ci enc;I/1 gf sa?gie%glaptechr?i'ques %orﬁ?rég\en_s‘p %ntsluﬁg as
LprQete Phardcepganscalicir e rsiien, (Ridneyin viver stheatity,

P b UNGs 1 RANaK LEQW. Perh rincipal ..
le(>)ut stlandi gégg?bgﬁgma%%ﬂr%llt cl%oo?és(g%%%f%g (%rnygéa Regtic
aPP bt C3 WS - ng SE AP0 | Eramse aispehedrbeipivent ety bheY?ys
s} al t,,0f _Qr:gan | lLogenei.c_cells
o e P pe e R R B T8
ingigrrrican #igbneeriai e faar dnmanndlasuals darom.t he number

of&ﬁﬂﬁl%ﬂ%%kgﬁ)staﬁiﬁﬁéyngséagguﬂgvéyﬁééﬂndé%éfi%%hy(gge,
nount an | nune
€.g., Verhoef et al., Eur. J. Drug Metab. Pharmacokinet., 1990,

15(2) :83-93).

A further use of the compounds of this invention is in
treating multiple sclerosis. Multiple sclerosis is a
progressive neurological autoimmune disease that affects an
estimated 250,000 to 350,000 people in the United States.
Multiple sclerosis is thought to be the result of a specific
autoimmune reaction in which certain leukocytes attack and
initiate the destruction of myelin, the insulating sheath
covering nerve fibers. In an animal model for multiple
sclerosis, murine monoclonal antibodies directed against VLA-4
have been shown to block the adhesion of leukocytes to the
endothelium, and thus prevent inflammation of the central

nervous system and subsequent paralysis in the animals®®.

Pharmaceutical compositions of the invention are suitable
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response to foreign antigens in the transplant (host

-versus - graft disease) |eading to destruction of the
wWo c@napisant ed ti ssue. CD8+ cells, CD4 cells anpBCT/US2006/019708

nonocytes are all involved in the rejection of _
forrussplam vearetrsof G eds vefryt Bystémy erfiuidimbiki ch

' -4 .Lnt ' ef, | r_ali t.0.

ot Sl B 4oLNLEELD AR R LUl pn DL I
Regopaieon rerRipyrmprevehtih P siericese! Macér bub bisgiting gatpagy,

i trdjct i of ;th nspl anted tissue or
Ph%yag(ggn&%%é, %.'g{l?gga% ’ eﬁgaqﬁ.', Tr anspl ant

I nt | a minﬂ ex )'a ldva E in
xSkl Sy g0 CLOOR) Pent ekl Abpnecins

UpPqR alepl art beipgupdninBstemyl,6thel 990Bposdanly dte al .
taf i 0,71 ) ; al
S 107 P2 35 10 e P pag P HEE AT, Sad e rang ot
thefratient nwdist mennehi <h dsimigiitss rebded, i snd rehenduikat i ngn
' i nv Q.0 qr us .host."
R Te Y iy LRt IRl ond ALE AFMISAIORE o
pat hein Gl L reeRly, s3856r B8 (0S5 iseavhiDin samm gatuerst i al |y
i h S n..i, nol ogi cal.
RS B e YRR L P A St S5t gymotoms of
the e@igagn .and ithi somplirmtionms .t handemounts adequate to

j 0 te at tjissues in e. ., .
schBGEOALETL Soblf. Tl ILATKELLOER LANE e dome

cour. T di-sease. presents.an especially
col BB Lo aa L 2Dk TIE RN PSSy oRee L
attemhisg aritied cisuccpendimd apennibcowrs ransplantaki eayerity

b I ver.e GVHD has al so en_reported in ather
Ofc%ﬁléeesﬁgéla\/\gqal%}%lnhc Udi 79 'héar plgnaniii Bt as) &Et‘g? of
the patient, and the like.

The compositions administered to a patient are in the form
of pharmaceutical compositions described above. These
compositions may be sterilized by conventional sterilization
techniques, or may be sterile filtered. The resulting aqueous
solutions may be packaged for use as is, or lyophilized, the
lyophilized preparation being combined with a sterile agueous

carrier prior to administration.

The therapeutic dosage of the compounds of the present
invention will vary according to, for example, the particular
use for which the treatment is made, the manner of
administration of the compound, the health and condition of the
patient, and the judgment of the prescribing physician. For
example, for intravenous administration, the dose will
typically be in the range of about 20 pg to about 2000 ng per
kilogram body weight, preferably about 20 pg to about 500 ug,
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The therapeutic agents of the present invention are
used, inter alia, to block activation of the donor
\Ndémmhbs&ihereby interfering with their abilitpCt/UuSiogee19708

more g%#%’]@ n%ﬂb&é“‘io*doéé ptgqalkﬁlfto r3'61(5| 2?' ?%:Et giel<5§1%m body

lon are eci a usef
welghEatnSuttaﬁlenﬂddqgeerQBGQ$o@ms intrleasai obdmir i $rgatiion

e RP DD i o5, i 1 ABAURA Bt e
Effbunmvecgzsj;PfueéFﬁgmsrep@laET?tﬁxqu@gfssrvmmzﬁiﬁmwrves
aergIRRC PR Mot A Aufids W BERESpRcphet
, 5- loo
60?0@%%@9%5(a€3g§%9géxe EX&&%afg Also cah%gle of 6¥H&¥ig or

reedman et al
antb@ondziﬁﬁ tHO B idDealdr as@t  abb, a@&ncgﬁﬁ£@9@354ntegrlns

(a134335R %99%21% Sompaunds. havi.ng the, desi £ e hi).9gi cal

acti v as necessary to provide
Acqmmﬂlngayprcmmw¢unds:nichhas fuprgviedh phvar rdeol ogetal for
erties RY it vai l
R R e e e
1ndnqaulbgtthasblﬁﬁzﬂgqutyheaa tmtegmﬂayedcxmhalvarésﬂqcuﬁve
QQ%% such as by neasuring the half-life of the
€éi ns during incubation with peptidases or human

Pl 330 QL SEL UM ndp UTIRE, fpwﬁﬁl%e@ﬂm%s@bwb' $¢/s3817,
assays een escr| (see oef et
publisBed. DécemEEUg3$kﬁ2ﬂ§ (9har@a@©k¢swne of ¥99oh 15 (2)

inidiftiken ALLULANSY dise,ohcLhe conpands o0 thhs

'on 1's intreating nu t|pIe sclerosi
reﬁaﬂe®c33|s1tsdatmwxnmwe§©6¢51heud:ﬂqxﬂanﬂ redtiek adupe au%
dlse%se thgta qug

This Téfefenc criBes an asgay for determining

antagonism of a,8; dependent binding to VCAM-Ig fusion protein.

Additionally, compounds that bind ogB. and o.8; integrins
are particularly useful for the treatment of asthma and related
lung diseases. See, for example, M. H. Grayson et al., J. Exp.
Med. 1998, 188{(11) 2187-2191. Compounds that bind a8,
integrin are also useful for the treatment of systemic lupus
erythematosus (see, for example, M. Pang et al., Arthritis
Rheum. 1998, 41(8), 1456-1463); Crohn's disease, ulcerative
colitis and inflammatory bowel disease (IBD) (see, for
example, D. Elewaut et al., Scand J. Gastroenterol 1998, 33(7)
743-748) ; Sjogren’'s syndrome (see, for example, U. Kroneld et
al., Scand J. Gastroenterol 1998, 27(3), 215-218); and
rheumatoid arthritis (see, for example, Scand J. Gastroenterol
1996, 44(3), 293-298). And compounds that bind og8; may be
useful in preventing fertilization (see, for example, H. Chen

et al., Chem. Biol. 1999, 6, 1-10).
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esti mated 250,000 to 350,000 people in the United

States. Multiple sclerosis is thought to be the result
w@btooa/1315€@£i fi ¢ aut oi nmune reaction in which cePCHUR2006/019708

| eukocytes attack and initiate the destruction of
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nigrastem Jlm\aemannaratleatt omhiblrl:stammglnmtaon and that

C ce Pupli Shl ,
quEﬁ%Pag&Te phr%% E% k%@fﬁfiraal\@(afgssgke urﬂa}y also
praventhni &nercddnboidh eaxp@tp:e:nrtot\m remyat ynahepﬁn dmghepesntral

| |n adm ni st er ed
ne%ﬁ%l% rat i %n SUCH™ 48 aglroﬁhfgagﬁg ?’S?Jﬁ%‘%)}n phdch
in§i at eniofng hmmpabi ealls tdEfamnnér dévatopmerst matdldn, sheath,
thellk ghn era eutic application
nﬂ"’l'ga‘]ﬂg%olsrll ttlhons 3r e % TS B & P fgr%%{weﬁsqa!rreéiél&ﬁ
pasaliders ngehr ar:‘nnanﬂstssasm ito an sabpaat wldH iient ste
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in u%%%s anﬁlemiys co?rpjrn% eﬁ’?e Rh S%ﬁh‘%/l equate to
acc S d "t herap |
ef fec |ve %gg dh%m)gé nceh gcrtel ve© u§e<{1 hlﬁbsr L%réea\ﬁnleflt by
thdepengbsart ithe , dcsmpemcﬂmmhd menhbés ngisebaiet] ascnal |

BB AT U0R Faeror st THo R cVu 13 B ‘ehe
Hlsnélqgmnﬁhlgn,myhélﬂgabndwmqﬁﬂt1&Bdagen@IﬁHeKXHHmﬁdeﬁaﬁing
or dysmyelinating. Demyelination implies the destruction of
myelin. Dysmyelination refers to defective formation or
maintenance of myelin resulting from dysfunction of the
oligodendrocytes. Preferably, the compositions and methods
disclosed herein are contemplated to treat diseases and
conditions relating to demyelination and aid with
remyelination. Additional diseases or conditions contemplated
for treatment include meningitis, encephalitis, and spinal cord
injuries and conditions generally which induce demyelination as
a result of an inflammatory response. The compounds,
compositions and methods disclosed herein are not directed
towards diseases and conditions wherein there is, for example,
a genetic defect leading to improper myelin formation, e.g.,

dysmyelination.

The compositions, compounds and cocktails disclosed herein
are contemplated for use in treating conditions and diseases
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adm nistered to a patient are in the form of
WQ b@eerseut i cal conpositions descri bed above. F¢BE82006/019708
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are al so uséful for preventing or reversing the

synqupeon@etqﬂhygmgépg ulpdeEtgerhy Pelizaeus-Merzbacher

disease, Refsum disease, prion related conditions, and Salla
disease) and other demyelinating conditions (e.g., meningitis,

encephalitis or spinal cord injury) or diseases.

There are various disease models that can be used to study
these diseases in vivo. For example, animal models include but

are not limited to:

Table III
Disease Model Species
EAE Mouse, rat,
guinea pig
Myelin-oligodendrocyte Rat
glycoprotein (MOG) induced EAE
TNF-o transgenic model of Mouse

demyelination

Multiple Sclerosis

The most common demyelinating disease is multiple
sclerosis, but many other metabolic and inflammatory disorders
result in deficient or abnormal myelination. MS is a chronic

neurologic disease, which appears in early adulthood and
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i nduced by the binding of these integrins to their

respective ligands . For exanple, Internationa
w@awbilz#sd on Nunber WO 98/ 53 817, published DeP€nis2008019708

, 1998 (the disclosure of which is incorporated herein
priggreefes epe e i sidnifieantr @t sgbidnidyr eéfrementesasés ed There

ax%ggggkaxgﬁgféggsﬁ $PHdEL S edh a1ed b%ga”f‘m'lé’ed gralleS

ence a scri bes an assay St ef'm
algneagofiseidd of |thRrudepelsens Hiiendiomg ﬁme@ﬁﬁmqupuse of

nclii3h 88; B &1 £k 1 AL 20814 Ve Gl und ub 8L b1 nd ad

integrins are par i cul'arly use of the
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for “exanple ayson et a
Chﬁggstelgg?Qﬂ%’Zﬂ81m2t91nftwmpﬂuwds whmvebnndtaabbnd
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f
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negat Ave het tpes Rijetame££608s M(aagonaﬂ_w@nmes;gm & ahm:slve

[ I ol. ry b l.
coffaE25En il Na poLhLl i dld ABLS el o
VaSééhﬁeJCOHQE@H$BEﬁﬂ@CBItﬂ@@8wxﬁﬁ$ﬁﬁn743e7§8¢$encijof high-
for example, U . Kroneld et ,
o) A0 Job PPAT, HETee, o THEHES p3) conhbin pouct ion
bl&na r heosrst ored cnmtduciktos {lseesmefldt iexatpkeudScadtbpl c.

- 0 996, 44(3 3- 29 And conpounds

R R T R R R e i Sk

StﬁeﬁslamdeabanﬁGQEQCIbes Eﬁ&kﬂﬂhﬂtﬂden Ghapekinated exons.
Chem Biol. 1999, 6 , 1-10).In another aspect of the

i nvénté¢bhs Jtetﬁe?tdo'w:pagﬁ@hssiamyeddnp@sbtbdms desiidibegelin
ba ?Eﬁ#P%E@%h reahﬁyéfpkgh%gﬁirap ngebgﬁglg;ghgﬁPPﬁve
beﬁheObﬁsrﬂﬂtGxomﬁdh@teegmﬁnﬂnilammaulphe1scéﬁ@emﬁm£num&
allergic encephalomyelitis. Patients have also been observed
as having elevated levels of CNS immunoglobulin (Ig). It is
further possible that some of the tissue damage observed in MS
is mediated by cytokine products of activated T cells,

macrophages or astrocytes.

Today, 80% patients diagnosed with MS live 20 years after
onset of illness. Therapies for managing MS include .(1)
treatment aimed at modification of the disease course,
including treatment of acute exacerbation and directed to long-
term suppression of the disease; (2) treatment of the symptoms
of MS; (3) prevention and treatment of medical complications,

and (4) management of secondary personal and social problems.

The onset of MS may be dramatic or so mild as to not cause
a patient to seek medical attention. The most common symptoms
include weakness in one or more limbs, wvisual blurring due to

optic neuritis, sensory disturbances, diplopia and ataxia. The
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to areas which result in inflammatory- induced
destruction of the nyelin. Preferably, these reagents
WO pivch21584 rmune cell migration in a manner thaPCT/US2006/019708
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Disease course is also dependent on the age of the
patient. For example, favourable prognostic factors include
early onset (excluding childhood), a relapsing course and
little residual disability 5 years after onset. By contrast,
poor prognosis is associated with a late age of onset (i.e.,
age 40 or older) and a progressive course. These variables are
interdependent, since chronic progressive MS tends to begin at
a later age that relapsing MS. Disability from chronic
progressive MS is usually due to progressive paraplegia or
quadriplegia (paralysis) in patients. 1In one aspect of the
invention, patients will preferably be treated when the patient
is in remission rather then in a relapsing stage of the

disease.

Short-term use of either adrenocorticotropic hormone or
oral corticosteroids (e.g., oral prednisone or intravenous

methylprednisolone) is the only specific therapeutic measure
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a genetic defect leading to inproper nyelin formation,

e.g., dysnyelination. The conpositions, conpounds and
w@owkirzisBs di scl osed herein are contenpl ated fRPCT/USH06/019708

treating conditions and di seasesassociated with
fomlémpeltiingt Paniemiss adsds aghtdecenad eilentsiannesl ¥Eng

denyelination include, but are not limted to,
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51%}!}% a%Qﬁghi»S&ué% td ALl gx@é'@@tel@ di€edse. These

aln Barre, chronic imune denyelinating
dryws mﬁ@ééth@mxr@wyed Aok rpioeeilaiDP orastbeyp@eously .
syndrone, GALOP syndrone, anti-sulf atide antibody
syﬁ&ﬂ@ﬁ@rraﬁ9$ecm@tﬁﬁtF@éé?n§yhﬁﬁﬁﬁﬁﬂﬁP@Eﬁﬁléyh@?oh%hlblt

deﬁvgiﬂﬁaﬁ E'Sleégﬁﬂéﬂg'pr@gbgegngkbQﬁMméyQngﬂgkeogéu9

rel at ed denyellnatlon (e.g., caused by th
rewt iiadtioat PonreducHy meaglivaes - FKBDS, aqa@fqﬁe@il the,

1nJHﬁE¥%np%%hg@m 'ﬂygdwlﬁ%)MS Qi@ﬁr %FﬂfgndiéEXosed herein

enyellnatlng condi tions .g., carbohydrate
eithdwsf iagicamt ogl y@ocmrmlélart 1090®7k§§zn@t1$e%3ﬁ¢ehf@mfd treatment
%ﬁﬂh nid al hyponyelinating, congenital nuscul ar
strophy, Farber's di sease, Marinesco-S dgren

SyQﬂﬁQﬁE&tHﬁtﬂéﬁﬁﬂgﬁﬂé‘bﬂs%%ﬁ@Q¥Str0phy,
Pel | zaeus- Mer zbacher di sease, Refsum di sease, prion
r el Cansrésadi TeARe L ighdlisarigrai seabede amerotlkeponuria

(Pﬁkﬁn@ﬂd'@@Eb?gaﬁfﬂggéﬂdﬂyiage @a _§§8h§9i éé&se, Niemann-Pick

encephal itis or spinal cord |nJury) or di seases. There
diggassnadapgsed] 8 cdbteansdefBirilkat scamdecnseredbst gdgisease

and f%ﬁ‘ge&d 1%%%8%&%%:]%% R é %@HBE Cen@MUdWR)1 SFRUE! Sheath as

ut are not mte
descrlbed more fully below.

PKU is an inherited error of metabolism caused by a
deficiency in the enzyme phenylalanine hydroxylase. Loss of
this enzyme results in mental retardation, organ damage,
unusual posture and can, in cases of maternal PKU, severely
compromise pregnancy. A model for studying PKU has been
discovered in mice. Preferably infants identified with PKU are
sustained on a phenylalanine free or lowered diet. &An aspect
of the invention would be to combine such diets with the
compounds and compositions disclosed herein to prevent

demyelination and remyelinate cells damaged due to PKU.

Classical Tay-Sachs disease appears in the subject at
about age 6 months and will eventually result in the death of
the subject by age 5 years. The disease is due to the lack of
the enzyme, hexoaminidase A (hex A), which is necessary for

degrading certain fatty substances in the brain and nerve
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Table 11l Di sease Mddel Species EAE Muse, rat, guinea
pig Myelin-oligodendrocyte Rat gl ycoprotein (MG
\V@ﬂMmﬂEB&EAE TNF -ex transgeni c nodel of MousePCT/US2006/019708
nyelination Miltiple gcle osis Th st _common
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as NERMAJESS8RSoh Oc aarfd GdufltCansetli Sadnid Idfy hieft m:aéflclency
cases. There are ﬂgfrOX|natel 350, 000 cases_of
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sadmsldifseaguent Teaus e HPla1geuRAl aghTt dhsady Ifidkdh bR €8k ldhzyme
to m ddl e adul thood. The cause of M5 is yet to be
defdetiEmined CUREST L HAYEEL &7 BRACHTE I d%ﬁe@tment for the

dléégéeamtlb@encﬁﬁrmﬂy Rkl Qﬂeﬁéﬂt&iiwlnﬁaa{s%%r BENG) utero
nyelination may result 1n either negative or

teifdsﬂgt OFe COEF EBEYS ofPTaXdRariEBATRIC |"61”|*PS Pddiet FeEpounds and

cogs UG bin@N aaB ROk 8B iHdRSni REl UHe $doOmed axandhiorating or
conduction, variable conduction bl ock that occurs in

PTHHRILLIPEs EREe I8P LRIGHIAR ot hPofEt+2quency trains of
i mpul ses or cong | et e conduction bl ock. Positive
0

contGEPREn PABRof HEFa 1S delitAclite Btshietegpures: the
ac@eNenF:n®n 1 eSpenhANBS Ry 18l af Db OW AGndECRARLEAL, non-

L P L R k. s Det ween denyel i nat ed
genetically distinct form of the disease. In a normal
individual, cellular cholesterol is imported into lysosomes for
processing, after which it i1s released. Cells taken from
subjects with Niemann-Pick have been shown to be defective in
releasing cholesterol from lysosomes. This leads to an
excessive build-up of cholesterol inside lysosomes, causging
processing errors. NPCl was found to have known sterol-sensing
regions similar to those in other proteins, which suggests it
plays a role in regulating cholesterol traffic. No successful
therapies have been identified for Types A and C forms of
Neumann-Pick. For Type C, patients are recommended to follow a
low-cholesterol diet. Thus, the compounds and compositions
disclosed herein may be useful in ameliorating or preventing

the destruction of the cells.

Gaucher’s disease is an inherited illness caused by a gene
mutation. Normally, this gene is responsible for an enzyme
called glucocerebrosidase that the body needs to break down the
fat, glucocerebroside. In patients with Gaucher’s disease, the
body is not able to properly produce this enzyme and the fat
cannot be broken down. Like Tay-Sachs disease, Gaucher’s
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T cells reactive against nyelin proteins, either

myelin basic protein (MBP) or nyelin proteolipid
wWee@ba2158{ PLP) have been observed to nedi ate ONSI/US2006/019708

inflanmmation in experinmental allergic
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cours I'ACl u I'ng treatnent "of acute exacerbation and
affdtt@dmrdmmlatbagyelmlsuw é9di parePnehe di sease, - (2)

treatnment of the synptons of MS; (3) prevention and
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e to optic neuritis, sensory disturbances,
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or ;}tg{fgt {18 E&O%hgﬁﬁbgﬁyﬁf&l vﬁ%the%cﬂ/bgéeréﬂ-}oszl%ase

roni c progressivée M5, and
admnaetra{’elcws tReflrapsi gel\@w@ﬂ,ﬁh&ma@lﬂeaifiéécwd subject.
recurrent attacks of neurol ogi c dysfunction.

?t F?Cksrg@mrraiﬂoweevaﬂe@ ovan M@Up@pﬂééﬁgcwwlﬁe
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dlsnaaﬁehsshamnime?cmm@kl Ghesyeptoray, agicthodghicarefy some

Mudopd ¥§5¥a£§9&é§¥“'ﬂ“%%b&BBléség.'“%H% ¥8@k8ses are

genetically distinguishable. Fibroblast and bone marrow
transplantation does not seem to be helpful, thus compounds and
compositions useful in ameliorating disease severity and
progression are needed. The compounds and compositions
disclosed herein may be administered to a subject to ameliorate

disease progression and/or severity.

Krabbe’s disease (also known as Globoid cell
leukodystrophy) is an autosomal recessive condition resulting
from galactosylceramidase (or galactocerebrosidase) deficiency,
a lysosomal enzyme that catabolises a major lipid component of
myelin. Incidence in France is an estimated 1:150,000 births.
The disease leads to demyelination of the central and
peripheral nervous system. Onset generally occurs during the
first year of life and the condition is rapidly progressive,

but juvenile, adolescent or adult onset forms have also been
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Chronic progressive Ms results in gradually
progressi ve worseni ng w thout periods of stabilization
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rem%3| on rather then | a rel ﬁgidﬁ stage of the

Aloridee S ﬁﬁF?S?erﬁ%e ofe -ai € PRI G Wdthoppptral

ne ROSIP NSy silemO hgtbow P& 1 1 rG0sitce! @ﬂ&aﬁ@sﬂlmg afralt ePrR@nkgone
ravenqus net hyl predni solone) is the only

t
ai §tadd) | BAERIIE TF IOV RLEC.20 20 etmet Fosatiit s wi th
arasti@aXgcerbat sapceft a1 Newek-ctBesapi es for MS

1e££§éﬁ5¥%ﬁ%ﬁ%%gkﬂ§ the Jéﬁﬂgiggggg {spongy degeneration),
Cerebrotendinous Xanthomatosis (CTX), Krabbe’'s disease
(discussed above), metachromatic leukodystrophy (MLD), neonatal
adrenoleukodystrophy, ovarioleukodystrophy syndrome, Pelizaeus-
Merzbacher disease (X-linked spastic paraglegia), Refsum
disease, van der Knaap syndrome (vaculating leukodystrophy with
subcortical cysts) and Zellweger syndrome. None of the
diseases have effective treatments let alone cures.
Consequently, means of treating or ameliorating the symptoms of
the disease, such as by using the compositions and compounds

disclosed herein, is needed.

Neuropathies with Abnormal Myelination

A variety of chronic immune polyneuropathies exist which
result in demyelination in the patient. The age of onset for
the conditions varies by condition. Standard treatments for
these diseases exist and could be combined with the
compositions and compounds disclosed herein. Alternatively,
the compositions and compounds disclosed can be used alone.
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interferon beta-1b, interferon beta-la, and Copaxone 1
(formerl yknown as copol yner 1) These three drugs
whawe/1pehn shown to significantly reduce the reCEHPS®06/019708

rate of the di sease. These ig fo
m1 b8l Heatied PRerantes g, et fokina: |
However, none of the current treatnent nodalities

i nhi bit denyelination, Ireblal bve pronotes or all ows

NeuEBPAERNEOUS I enpeihNedl eatfuregducesTpedtalersi s. One

Chr8abPECimMind NE | BHBAE I ¥t Wi anploat epri¢emt | ng M5 with
Dem99§9ﬁ§tﬁd@cl osedehesei n either al onpigfuddeup@ibisaabhon
polgié 9,.'5@@1& st andangda bt €t MRntoymodal | vies praigentt al
(czies abol i ¢ Di sof derrn&ongenidsdrynet apel¢Togicdmdensor
i ncl ude phenyl kebepurigg (R¥)e and of i€thotrexate, HIG,
am noaci duri as, h;ggr§g§g§yﬁisease, Nb BB -Rictiange

Mul@&:‘éggéf'cfﬁ‘é“?h T Pnsat ObotRsd, FWET | § syTr ONE,

Krabbe's di seasggapdspt hety | eukodyst i gphh&suddidlesion
i npact the devel.@ping:sheadd s destii bed R sorkl y
bel ow. PKU is agsyagggfiéxhéggﬁgégof fehabol i sm caused

by a deficiency J.ishh f ﬁ&%ymﬁjﬁh%Py 2hARMhEL obulin
hydr oxyl ase. Lo%%ug cLHL S enzyme resuyhtg) in nental
retardation, orgqgwg NBOSyrddisMal posture and can, in
cases of matern §§N rely conprom se pregnancy.
A nodel for st | %hggt has been discovered in mce.
Multl o R M&ﬁfé;%ﬁ%egufghgéégﬁk&m ;Egsargnsgzgggpegf
Neur, t I
EhEEFvent Ton a4 gtﬁa ‘%éxf‘eaé‘ Ghndh SLSo M she
conmpounds and ¢ Qsi osed 1,40 prevent
denmyel ination g lgggeﬁégﬁggggells gﬁgggedﬁ%
PKU. muscle atrophy, cyclophosphamide,
fasciculations, and Rituxan
cramps which are
progressive over 1-
30 vears.
Neuropathy with Onset is usually B-cell

IgM binding to
Myelin-Associated

over age 50 and is
characterized by

immunosuppression
plasma exchange

Glycoprotein sensory loss (100%), | cyclophosphamide

(MAG) weakness, gain Rituxan
disorder, tremor od-interferon
which is all slowly cladribine or
progressive. fludarabine

prednisone

GALOP Syndrome A gait disorder with | HIG

(Gait disorder, polyneuropathy Plasma exchange

Autoantibody, cyclophosphamide

Late-age, Onset,

Polyneuropathy)

POCEMS Syndrome Onset occurs between | Osteosclerotic

(Polyneuropathy, 27 and 80 years with | lesions are

Organomegaly, weaknegs, sensory treated with

Endocrinopathy, loss, reduced or irradiation.

E—Protein and
Skin changes)
also known as

absent tendon
reflexes, skin
disorders and other

Widespread lesions
with chemotherapy

(Melphalan and
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Cl assi cal Tay-Sachs di sease appears in the subject at
about age 6 nonths and will eventually result in the

wale@bh2m84 t he subject by age 5 years. The di SeBGHUSR06/019708
due to the |ack of the enzynme, hexoam nidase A (hex A

Nehwropabliyh i s nec€3snigal dreadngiesdi ng| Tesdtaant atty

CreoubBtlanoes i n t h€ebtarasand nervecel | srediiescgieh)st ances
Syndrbthe absence of the enzyne accunuljate and |l ead to
Takhesdestdiueiasen| of nerve cells. Another formof hex A

enzynme deficiency occurs later inlife and 1s referred

to as.juv n| l.e, chr.oni dul t .onset forns of hex A
Drids #ad eﬁjn%‘g nptgg%cggegsﬁlyrﬁ 5 ttt"8nt hose t hat
chatect®in zZugisassic abdTaytorSaehs idbigaeas@enjdEimtisdn in

SQ._an ul t set formof th me _def i jency
=uBi2Pedr) Pt RE aet St B b e Pl ihn include
budi seaseddefinditedcyo ehlyrédieine,eveBbay i p@rmm’_% of

n uterpo.test |dg%&of the fetus for the di sease. Thus,

prf’ﬁ%l%%rflﬁpdo‘ﬁnda%”l mESHhBSi ti ons di scl osed herein may be

use i.n. amelioratin vVen t he destruction
% %lac‘:te SRS nﬁﬁng’?;?%cf(gdjfeérgf éngﬁﬁjg i Nt Hrledervous
sysaémg(mﬂ@)s td>&i@1a§7utiee| od amatdajaelfom iy Bypeeted A beegsuse
rol.o Cis a

chr r and Ty
byb T'gﬁerﬁ“%%el 15 vﬁgsﬁ ngﬁ%%ﬁ d| s(lzl?ng]?l?'b?’?ﬁ o&et he
oldgséeus@rodyteaznarsmbcyn@llp'rccgeail,tocrel bkubana€led est er ol
rte i nt ysosones fo proc ng, ter which
oL fop BRI S Qau ORISR 'R SBhEEE BhAY o, Fortilatlons
1nNthﬁHﬁHpﬁBdeﬂm&V6cbeeB?SIwm%hﬁd)d@&téﬁfeﬁﬁﬂngﬂi}allzed
el easi erol fromlysosones, T |s | eads. to an
21 EREERITS v olmgr oSt o) VPRE: BRAT 3ty Haace
resalsé NPrq GeRESIthgrept 6F SadiiPGlstwasal eufdng e KaE-catment
known sterol -sensi ngsr%gl ons simlar to those in other
S

oprSF%?H% c%ﬂﬁ%ﬁ? suﬁ Iﬁev:Lew Belka et al., 2001 Br. J.

Cancer 85: 1233-9. However, radiation exposure may also be an
issue for astronauts (Hopewell, 1994 Adv. Space Res. 14: 433-
42) as well as in the event of exposure to radioactive

substances.

Patients who have received drugs or been exposed
accidentally or intentionally to radiation may experience a
benefit by administered one of the compounds or compositions
disclosed herein to prevent demyelination or to promote

remyelination.

Conditions Involving Demyelination

Additional inherited syndromes/diseases that result in
demyelination include Cockayne’s syndrome, congenital
hypomyelinating, Farber'’s disease, metachromatic
leukodystrophy, Peliszaeus-Merzbacher disease, Refsum, prion

related conditions and Salla disease.
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lays a role in regulating cholesterol traffic. No
gchessful therapigs have been identified for Types A
wanae21584 s of Neumann- Pi ck. For Type C , patPEnUS20a6/¢19708
reconnended to follow a | owchol esterol diet. Thus,
t he “EGHPOIM TS Safﬁjélr@zﬁlﬁpégﬁi | bhis? diansl dobdrheedi dismdde in
wﬂxﬁﬁfpéoprfﬁﬂﬂ|é@h@ﬁtﬂgeofopéﬁﬂﬁﬂﬁhpghggg %ﬁ§£% %Fature and
of the cells. Gaucher' s disease an I'n
h%welﬁ5§saQﬁﬁEﬁﬁ¥q?y°§ @éﬁ@ah@ﬁ%uaqmmg NoZmathy, cldssigdn€orm
ofl $okRSPOAS @y%dfz%&lea'%ﬁ%é)’ffﬁ cald %?,ﬁ,glc#{ngcgggbg gg}rdeasssﬁve
that t he. body needs to break’
G¥Beer kbt dsicgme Pﬁpﬁaﬁn@m%tem tthreGagehef ' ome diesaasean

0 I roduc nzy
L e
189 PRBAERAT GfudHeEn - sdisbasest madonsiuda kbl cythmr EDNEO MDA i 1

S pl astern
i paathe, (oshennanssohaGl S BEABISHEALERLRIS, o s
muéth?}ésfg%Lﬂ&SﬁageBetmt eCAWHES mngprhéommwuh failure

ofJQHéS§bﬁH”§ﬂdaEEQQn g§&0£¥g r éqb%eggg ex trmaéganal

common enetic diso an i ncradence
CogphrIKi ??étdewuromgngodwmmhn WhEhgaenh&’lﬂ&odyusbhcbﬁhy

e X|natel 1 in _100, 000
an@igggﬁgjﬂ%ﬁq? ﬁé&réé§§%§§%p %gneﬁtl?%eréﬁyjﬁbfﬁﬁﬁer
E@ﬁl?%ﬂﬂﬁ?réstPhHVfK¢s§ efﬁwnﬁughg)treabjmnﬂsfWNth Cockayne’s

r i n sists
Syﬁgﬂﬁgféﬁufg%nﬁgﬂégﬁ Qfﬁ%%ﬁ?%@%régl a%%léﬁ%§ﬂg FFRALT -
Twpngg%y%ﬁﬁﬁgpylvet1msCQQhﬁy§ﬁmsaS§ddthm¢ tden and CSB, have

[ d np closed here a
neRRSSILI0As. B9CkgPTVOUSR SEhESEY Mare 0o DS e <
Bogh ygautast @@ﬂ@sf@lasxercamnrm sihaait ionetacts eattd kengbseAsE of

al so known
théntﬁghéggikkQgﬁgksﬁg%ﬁ¥ﬁérJ4%Ehe%1ghs%ﬁgrrepalr proteins.

as mnmucopol ysaccnaril
To date, no cures or effective treatments for patients

with this disease have been identified. Thus, one aspect of
the invention is treatment of this disease with the compounds

and compositions disclosed herein.

Congenital hypomyelination has several names including
congenital dysmyelinating neuropathy, congenital
hypomyelinating polyneuropathy, congenital hypomyelination
(Onion Bulb) polyneuropathy, congenital hypomyelination
neuropathy, congenital neuropathy caused by hypomyelination,
hypomyelination neuropathy and CHN. Hereditary peripheral
neuropathies, among the most common genetic disorders in
humans, are a complex, clinically and genetically heterogeneous
group of disorders that produce brogressive deterioration of
the peripheral nerves. Congenital hypomyelination is one of a
group of disorders. This group includes hereditary neuropathy
with liability to pressure palsies, Charcot-Marie-Tooth
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type | , is a class of overlapping diseases. These
genetic di seases share in common the cellular

wa@ewdneisss i on of rrucopol ysaccharides in fi brobP@EUS2006/019708
The di seases are genetically distinguishable.

diggasieobPed er ane- STEYPERCTE andpf aftded2does not

hygc%g;@ﬂﬂal@%ngeﬁmfapatmus ¢aEpPeURds aNdeaPeskElons
useful 1n ameliorating disease severity and

effnddgives sireptaeRt hdededLYTRE EBAPDURERCEIFTSconposi ti ons
di scl osed herein may be adm nistered to a suFJect to
anﬁaﬁr&eaft € BigeatR Y0 FrassProntanR? orR&la\sr| Fgrber

Ahbesrdissase dalev deReWAcascL.0bpi dGel keramidase
Ieukodystropgﬁ% is an autosomal recessive condition

defrigghamcivng AFr /% el afcivos Y- erani Bl Enqasiine deacylase

de Gl aGiRcenahr @5l dase)h idelle hanayi adn ¥:20seERl R/BZYEBtain
that catabolises a major |ipid component of myelin.

nangfe i KEeIFee - i BhEr dhensSss ogruEst Frat ke a:defd cdeocli pf nacid
cerdif disseasesbepdst & demeelhBahi Ahc9ind %1‘&%&&&%1@@9

peri pheral nervous system ~Onset generally occurs
ASRflr i nFhehdarkraf Shﬁueﬂﬂymelﬁésahﬁsth% FoRdicghatson of

noﬂzﬂufydﬁd% 9958§§'ﬂﬁ%oﬂgﬂyéa%%ﬁakkge ﬁgQH§§%%ﬁE09§ Qggléllal

onset forns have al so beéenreported, with a nore
cellg | alflad icate @itrprtégﬂr disieane Bﬁa@hb‘su%lq dedgorgbrhshege of
%%éyg enzyne assay (gal actosyl ceram dase deficiency)
ere are several natural aninmal nodels (nouse, dog,

mm@a@chﬁ&al@% et BATSophikemab) i@%%@x@t&@pam@raex

has no known cures or ‘effective treatnents

caggfsbdivhentdesdt ci pecy mfeftico #nzgme o2 iEbsy Her teés®pdsi t THnks

ond@ N0k %P'B?c%@déf di;sd 0Re ) Ref kR st eaiiS@tt&! 1_MbL9E AL Sphies
Krabbe''s di sease and ot her Ieukodgstrop ies .

th@‘eLﬁ(fG‘d%@tt EpHEBsohridiey myieddp 6hegehet i Badney aget 6RrpRelorms

of MLD: late infantile, juvenile, and adult. In the late
infantile form, which is the most common, onset of symptomg
begins between ages 6 months and 2 years. The infant is
usually normal at birth, but eventually loses previously gained
abilities. Symptoms include hypotonia {(low muscle Eone),
speech abnormalitiesg, loss of mental abilities, blindness,
rigidity (i.e., uncontrolled muscle tightness), convulsions,
impaired swallowing, paralysis, and dementia. Symptoms of the
juvenile form begin between ages 4 and 14, and include impaired
school performance, mental deterioration, ataxia, seizures, and
dementia. In the adult form, symptoms, which begin after age
16, may include impaired concentration, depression, psychiatric
disturbances, ataxia, tremor, and dementia. Seilzures may occur
in the adult form, but are less common than in the other forms.
In all three forms mental deterioration ig usgually the first

sign.
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progressive disorders that affect the brain, spina
cord and peri pheral nerves. They include adreno
wo eaicoeysss r ophy (ALD), adrenomyel oneur opat hy (PEMIS2006/019708

Al cardi -Goutiers syndrone, Al exander' [ ;
(P?é}?zw%-mﬁag%é% LW ﬂ‘tsf’a%nﬁ“e’gv%%?%ylsﬁ%%‘
suda%%@ﬁ%}f&kiﬁﬂkdﬁys&&opap)sf&rqp\Mﬂnﬂakﬁdtgenedi@eh@gyﬁer
i.e.

, cerebral _autosgnal, .dom :
thataFREFPD AR BPRATR <GB CBF 1 FA° erﬁléPét@sB%ﬁ ein. The
abnog%HK9@90%9Qﬁy9p&%2$hbinfﬁﬁﬁﬂ@ﬂﬁéﬁt&E&y@i@spbmggefore the

egeneration r ebr ot endi nous _Xant honat
age REabBE’ ECHF sedlFHedPLELES glan%"gba:ejﬁeétm%{ggc ]?oc?rualfe%%)dr
the l@dkadystrophy (M.D) , neonatal adrenol eukody strophy,

ovari ol eukodys trophy syndrome, Pelizaeus- Merzbacher
d?%%@ﬁﬁ £ Xsddokedhspastirerpad agh egi dhytaRéfsapid oxidase

di sease, van_der Knaap syndro vacul ati ng.

deficdgREdy sEEBRRTP AT IR ?@88%%??¢§$14%%;Eb€¥§ﬁgg2%|?ﬁeger

her%&ﬂ%%??ﬁﬁ?tb?n@n@{séﬂﬁbﬁy seasesatiayelaf RSN ¥¥) is caused
reatnents let alone cures. Consequently, f

by WHGAIPRE OF BRI FTI (MY CnEISYRET O 'S The  drsease,

nyd: 36N 3% Ryatigi g tienconpasi hi9os enchicelpdendsres are

di scl osed herein, is needed. Neuropat,hies
BFoRty

ret iHdEnRI-ONGEE PRAL | TR LFaPPeYHe bk epet1ar

sig9! Yeriapathhesa xds tuntiiueh beanthed noldeny dhichat aohd
In the patient. The age of onset f t he canditiops
(3, U G5By R EY b SRIRIRR ot PEAR eI T Cheds the
tis%%%%%§ﬁfkﬁE&SElgﬂgsQﬂﬂhﬁghégteﬁbﬁﬁﬁdtMétdiddase and is
osi tions and conpounds di scl osed herei
unalpl ¢ dihdrs WEILFPOthESe offodia itbilﬁs aﬁﬁ %gn%‘gﬁg'ds
PlagﬁéﬁﬂéFggié3%%r?%rH§§doﬁﬁéﬂﬁi Exiiski agnshbandaifbctively

therapi es include th i ng:
rem@aes d{phq) ik lﬁ@f@g ’Ejég,y\%c?dlr}lﬁ %dg 'erggg Is el ig/eq:rali% Zaart]:q on of

dietary restrictions limiting phytanic acid intake.

Prion related conditions include Gerstmann-Straussler
disease (GSD), Creutzfeldt-Jakob disease (¢Jp), familial fatal
insomnia and aberrant isoforms of the prion protein can act as
infectious agents in these disorders as well as in kuru and
scrapie (a disease found in sheep). The term prion derives
from “protein infectious agent” (Prusiner, Science 216: 136-44,
1982) . There is a proteolytic cleavage of the prion related
protein (PRP) which results in an amyloidogenic peptide that

polymerises into insoluble fibrils.

Salla disease and other types of sialurias are diseases
involving problems with sialic acid storage. They are
autosomal recessive neurodegenerative disorders that may
present as a severe infantile form (i.e., ISSD) or as a slowly

progressive adult form that is prevalent in Finland (i.e.,
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Certain drugs and radiation can indygﬁ d?nyelination
in subjects. Drugs that are responsible for
W(aleotrﬁ/aiz!js&ati on include but are not limted to PCT/US2006/019708

I ui ne, FK506, perhexiline, procainam de, and
Sa@ﬁﬁg%gg?ﬁfeﬁRadFQFiEﬁlﬁl§BmE%ﬁm$rﬁi@céwﬁehyaiana¢¢xﬁbe11ar

atGefibr ahd NRIMRUS rS¥st-gat §{ SNS) %ﬁ%?éﬂéaﬁd99§o£8 é{ﬁ“éﬁééﬁ%es
i S Eelieved to be cause by (1) danmage to vésse

T8t FUBY uTEE,S"P2PRTEE! EPF oR-bt Lot ivpodendmetjoeat2ing
traatnegys e progenitors and mature ol i godendrocytes, (3)

del etion of neural stemcell populations in the

hi pposenpimaicenalet ham aasl, GO fi&leéem?/gﬁizgﬂ‘:g&?' AT

alterations of cytokine expression. st radiation
Poa%ﬁa@%%ﬁﬂst SUFPBAP Al Bt Hersepikaswades nhstier ali sheningted
entBphi Y@atdIRMt sOf ABBNS Al ReCANLCNS: a§86i%§)ﬂi1’—_‘{oee§’ ew Bel léginal

et al_.., 2001 Br. J . Cancer 85: 1233-9. wever ,
COFédi al 1D IFOBRRES b e fregn G| esangds ﬁss%oép@;g lasiemmnla:n‘éSalso

Hopeveed 9 dyn Spagce; ; : - s .
cogg.in tﬁtlgﬁgnfsgfygxposuréﬁfghfééi8g%%fﬁé §ﬁ%sf§%&8§
CONAHA9t s who have recei ved dr ugs gr been exposed

identally or intentionally to radiation may

cogé%%‘fgﬁfgagaﬁéﬂ%fit by adninistered one of the

C O RASpOUNAS PO St k4 DN AngebAsed, heL gilflez}ég_fe r ‘f%ﬁt

demyel i nation or to pronote renyelinatiodn. ndi 1 ons
re"f“ﬁ \i'fig L BRAG P F sl 1h adGirERdRaks i mhertid ddllowing

gesyrdr e abds SeAs esrdadudesul ki i feny, 'Jﬂgyécggted that
i ncl ude ckayne's syndrome, congenita ' . .
Wh?@&xﬁﬁﬂﬁcgga?Fn@?ei%ﬁqﬁﬁ'R¥Q§ﬁ§éa§@$dlﬁﬂQﬂﬂ1Han&tbCreactlon

temperatures, times, mole ratios of reactants, solvents,
bressures, etc.) are given, other process conditions can also
be used unless otherwise stated. Optimum reaction conditions
may vary with the particular reactants or solvent used, but
such conditions can be determined by one skilled in the art by

routine optimization procedures.

Additionally, as will be apparent to those gkilled in the
art, conventional protecting groups may be necessary to brevent
certain functional groups from undergoing undesired reactions.
Suitable protecting groups for various functional groups as
well as suitable conditions for brotecting and deprotecting
particular functional groups are well known in the art. For
eéxample, numerous protecting groups are described in T. W.
Greene and G. M. Wuts, Protecting Groups in Organic Synthesis,
Second Edition, Wiley, New York, 1991, and references cited

therein.

Furthermore, the compounds of this invention will

typically contain one or more chiral centers. Accordingly, if

-57-



10

15

20

| eukodystrophy, Peliszaeus-Mrzbacher disease, Refsum
prion related conditions and Sal |l a di sease. Cockayne's
waywdnorses (CS) is a rare inherited di sorder i nP@iiUsiv06/019708
peopl e are sensitive to sunlight, have short stature
degihBchavidth CRpEERLaNeRN dte mrapanede oaginglatad tve pure
st€k8SSE&@drd OiMeOf COCKAYNE HiSY WHLORB ol ¥PEL ), the
synptons are progressive and typlca y becone apparent
dlaF’F@?e@%%‘f%gé?l”oﬁsoﬁEeV%SOW‘@émlyh@ﬁsmxmres All such
stEPBEENbhAt s T QLY @Br%@%@dﬁu@éﬂdﬁgge ﬁ;&/ 'V)ﬁﬁﬂin the
apparent at birth. Interestingly, unl | er
scpppapf HiiedswentOpekaymeess firorse sn@matladnke@utre
£6R05LEon&sS | @2 MUk bhed order AL h
° profou%ncli gro(v%t hef ai | u?e rg]% eséorra';aﬁ%]h%{ 1 n 5593189915 tor
eXBWE@?es%@ﬁﬂ?aéédhé%Faver%ﬁanﬁﬂng'@@@ﬁteals @nctereoselective
reasgﬁeé oGl £ dggeRerat g ﬂ'af’\‘i th 8 Jeeukodyst s onhy. and
nyel |natué§1neuropat y W thout an increase in
mlé'éﬁé%ﬁ’ ofAfguEth eRpoSURes t RN separasadl uging, for example,
nSUR) eCh B L ERGKAY RSN IS, SYA Oa[gge
© ger orn1transggﬁptagoﬁgé%odﬁﬁl%'ré%gg%09 %@ %&S and the
ligefective in Cockayne's syndrone, CSA and CSB, have
been identified so far. The CSA gene is found on
chr epRoRdsS of Berhulrnescarpdee mppmdeqmis?g atown
syhaﬁéﬁﬁétﬁka%édﬁrégnp é%éHtééT% ?H§ﬁé%§gl %?%kmlounds
machi nery and with repalr protein R
wightestler detveagipneare czemantted delpati ents with this
di sease have been identified. Thus, one aspect of the
i nVERRPSdss ofr Earwelr BF qahl dedprerstedilh fist coupling
a 5P5PoLNS é”%%lﬁ@ﬂﬂ@ﬁyiéfgﬁiﬂg salkesede Fféf%rb nltroggrldlne

Congeni t al ponyel ination has several names I ncl
fOébﬁ@%ubﬁalreﬁ%@ﬁy@m PRt iRy wlépaghyoupbqr@ermm compound

0yBYP£’z£%%ﬂ Nt iRg peLyneuiPRathY»£o980h L alicn 1,112

g el i nation
Carbonyldiimidazole (CDI) followed by alkylation of the
resulting imidazalone affords compounds of formula II as

exemplified in Scheme 1 below:
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(Oni on Bul b) pol yneuropat hy, congenital
hyponyel i nati on neuropat hy, congenital neuropathy

W@ awsaesBy hyponyel i nati on, hyponyel i nati on nePeDpP8100§019708
and CHN. Fbredltary peri pheral neuropathies, anong the
most ¢ Laeneti c:ngsorder Shumans, ar NH;
conpl ex5 Iwmmeadly ngd ge al | Plﬂh/e'telro
group! of ,.di sorders that pr dug rogreSS| o.
detfiri gf ati on of the peminphgrahlner vesbzHEONYEN
hyponye@l i nation i s one of aogroup of disorders. ThIS
group i udes hereditaryneuropathy with liability to
pressuréj%gIS|es Charc t- rie- Toothd|§§§§e
Dej er i neySoWl®.as syndrone 7a zcongenlta

hypo Nrat ispgrneur o | Thegge are --N omn @uﬁﬁs
or tivé treat ne for any of~t e disorders—

Farfoer' s di sease had several nanes fincClude: Farber
| ormat osizsy dasecggii @y, acid

cer aai dase deficiencyg AC deficiencyg
N-1 auryl sphi ngogiRe deacyl ase deficiency, and{

reveal , & J) e\dhcurs gug/it 0o a de
cerarinddse nown“as N acyl Sphita
anmi dohyds , RSAH) . The lack of t
in an afcu ation of non- sul fonated aci
nmucopol ysaccharide in thechews ons and glial cells.
Patients with the disease usually die before the age
of 2 years . thachronatic | eukodystrophy (M.D) is a

aused a def|C|ency of the enzyne
Thgry llq%%p'gggﬁLcE can b gegpvg %% %ﬁn%ﬁﬂﬁéPPél
me gl dernshe als| edrbh&tégam&mﬂzystfﬁmphaﬁoﬁ hadvaidreeton,

t | ath. Th t f f
R A PR AR e T e “aharRaih (e m ek B pouc

purification and/or 1solat10n

zyneoresults

Compounds of formula III may be prepared by utilizing the
aminoimidazalone product from Scheme 1 which can then coupled
to substituted thiazolidinecarboxylic acids yielding compounds

of formula III as exemplified in Scheme 2 below:
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infantile form which is the nost common, onset of
synpt ons begi ns between ages 6 nonths and 2 years. The

w0 njoane7s86 usual ly normal at birth, but event urdT/¥S2006/019708
| oses previously gained abilities. Synptons include

topi a (1 ow qusel® tone) _speech abnormal i
E¥§§ oL%nﬁa;al u|||t|es ness r|g|d|tyN.y.%H,
onfrolTed tlghtne &pnvuIS|ons ajred
swal | owi ng, par aI yS| nen,t,l apt C{w _EDPC/HOBt _
P+npjl‘>nlle forn1 et ween age§ nm 1 |nc ud@mmioen
ﬁornance deterj oration,
selz and denentla In t het:Bdu m

synptons, whi ¢ begln after age 16, y in€lu
i npai red concentration, depression,|p§ chiatric
di sturbances, ataxia, trenor, and d ha. Sei zures
may occur in the adul t~form but en-ess conmon t han
in the other forms. [n &ll three ns nt al
deterioration is usualYy f%e fi
si gn. Pel i szaeus- Nerzbac | so known as
perinatal sudanophilic | odyst ophy) is an X-1linked
genetic disorder that causes an gbnornallty of a
proteolipid protein. The a nornallty results in an
infant's death typically Jfe?t he age of one year.
There are no known treatnents or cures for the
di sease. Refsum di sease (also referred to as phytanic
aciﬁdditﬂagﬂjdefbmiémﬁﬁazhb@@ﬂaﬁaﬁh@anababhtﬁﬁuent, R®, may
f rn1s ar her not or, ,and sensor
b SrESEELSS IO RRER POy o 6ot e OB HiEat FERESTIP t he
emyépe;nQM$tﬂndam@b@ékyﬂhyﬁanoyéa&ﬂm%nﬁy@ﬁehybaﬁﬁdiﬁﬁﬁHM or
P The maj, or cI nlcal tures are retjnitis
lk?gggﬁ?% I#onF F?n@ﬁ?%ﬁ%ﬁﬁ?ﬁgﬁd OteFebart ar

bromoacetate or by employlng an appropriate coupling procedure.

The resulting products can be recovered by conventional
methods, such as chromatography, filtration, evaporation,
crystallization, and the like or, alternatively, used in the

without purification and/or isolation.

Compounds of formula IV, unsubstituted at the 2 position
of the pyrimidine, may be prepared by coupling an imidazalone
substituted phenylalanine derivative to an N,N-disubstituted 4-
chloro-5-aminopyrimidine derived from 4,6-dichloro-5-
aminopyrimidine and upon further elaboration of the coupled
product, yields compounds of formula IV as exemplified in

Scheme 3:
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signs. Phytanic acid, an unusual branched chain fatty
acid (3,7 ,11, 15-tetranethyl -hexadecanoi c aci d)

waewaieisat es in the tissues and body fluids of PERUBINE/ES19708
with the disease and |s unabl eto be met abol i sed due

to the" Tack of 1 PP asmap eresi s p&eheyrNiekdl once or
twi cell the ively gﬂq\ﬁégthe—ae—d—f—bomthe
body and p®r m ts Adber ali Zdti oh of'di etH/WH,0oH

restri ®Hzons i mt| ng phytanic Ni2eci d i ntake. Prion

rel ated conditions include Gerstmann-Straussler

di sease (GSD) , Creutzf eldt-Jakob diseasg (CID) ,
fam lial fatal chyeiomi a and apewgant is’q ofhs of the

prion prafein CHCGRH as |Wus agerig, i n these

di sord rs as—weH—as—» ku scr_apJ_e_La_dJ_s,ease
fourgl i MP'sheep)NaCNBRig term pri gyy deri vesnNf bam " protein

i nfecti agerM€OH Pr usi ner, Em ence 216: 136-44,
1982) . There is a proteol yt| cl eavage of the pr|
rel ated protein (PRP) ch results in an

anyl oi dogeni ¢ peptide Nedt pol ynerises into i nso'TI e
fibrils. Salla di S;E;@[&ﬁwm her types of sialurigs NH

are rsgases invol pPobl ens with sialic
orage They arg mal recessiyes
neur o ge rative di®o ders that ma |Nese t as a
sever@jl Qtile form (1. I /
progres ive adult f F%'Fﬁat i sl r val,\?nt i nljand
, Sl | a di seasg&abd tﬁ‘&e mai n to are

hypot onl a, cerebellar ataxia and mecnt al' retardation.
These conditions and di seases are al so contenpl at ed

0]

for palliative or aneliorating treat s . Oher
conditions that result in denyeli natNon ncl ude
post -i nfecti ous. Encephal itis (also kn as acute
disseminated "
CHZCQ
rt
N/
O
Scheme 3

4,6-dichloro-5-aminopyrimidine is converted to a mecapto
substituted 4-aminopyrimidine followed by Raney Nickel
desulfurization. Introduction of an alkyl group by a reductive
amination process followed by acylation with an acid chloride
(or alternatively sulfonylation with a sulfonyl chloride) gives
an N,N-disubstituted chloropyrimidine. Coupling with a
phenylalanine derivative followed by hydrolysis of the ester
affords the product.

Additionally, an imidazolone nitrogen substituent, R®, may

be introduced during the reaction sequence, if desired,
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encephal onyelitis, ADEM, neningitis and injuries to
the spinal cord. The conpositions and conpounds
wale@eliosed herein are al so contenpl ated for usBCT/HS2006/019708
treating these other denyelinating QOI;’Si %i oigs.d
emp 16gipguntaiaphrealiveat TR ERRPOATEs Yo Bt AreRTAVent i on
alky‘i%@iﬁ? f_’égﬁéﬁ@ﬁ fy@m.seadihy avaiil@blog skanylng
matérrals using the follow ng general, nethods anﬂ_c(_JIo riate
bromproetdteest BY SRAYCYBBIapprelPLR e & “Rhet e iy pica

coudfinl r?QSEé&QreQT ocess conditions (i.e., reaction
pten‘%e atures, tines, nole ratios of reactants,

S%g%%ati%f;?%&@omﬁh@- bfaEer@h VLermy otshstprocedst the
conditions can al so be used unless otherwise stated, . .
2 pa@pttiiemnrfebbe| Bﬂ“é‘blﬁﬂdintei'oﬁ?nﬁfle?/%?f& i FEPRB
rticular reactants or solvent used, but such

belcg'g'nditi ons can be deternmi ned by one skilled in the art

by routine optim ,g%t iﬁé} rgr%ed res. Additionally, as
w El be appar to t c'%'g“ ilDeg int
anti onal ect i ng groups n@x ey

pl eyent cellai p_f unctd onal | gr olips fit. mgnder&y@ﬂcng
undesFr ed?¥ edCt ipns. Sui | e priot@ctng d@roups for
valPbus funct1 onal groupsi as welNozas $Sui t'abl e
conditions for protecting and deprotecting particul ar
functional groups are well known in tfhejart. For

exanpl e, nungpous protecting groups mcrip%d inT

. e ahd 2ghloro- M- Prot eCLNAg G OYPE akr)
Q(léa,mi c hesi %%éo érm%d Eoﬁiti on, @ ey, Neweywrk,

1991 " d s eferences cited N =] urthernore, the
corfpolind§ ofSthi s inventi omy#h |~
2 H

.O
NO, O \K
]

—
—

NH carbonyl N o
CO3,
diimidazole, N/g gséton;
. CHzclg | =
O ——
< NO
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typically contain one or nore chiral centers.

Accordingly, ifdesired, such conpounds can be prepared
wWorocayisat ed as pure stereoi sonmers, i.e., as ipdi/vsoad19708

enantioners or diastereoners, or as

st er eoi someg~gnriched mxtures. Al such eoi soners

(and enriched|m xtures) are included withig he/scope
L.LLthIS i nvent "N, UMRdEsS otthMAse i ndi catlfed.NPure

%% I eoi rs (@r eha@@ﬁwd m Xt es) > epared
|ng, exanmje h i cal l'y ghplve S ing © MeSOL,
< r ster ﬂ iy known _j fyridine
kﬁgﬁ\a; t ernati velpyo,, raceni 'ﬁ'. of such
n be sepaapex using, Hor l e, chiral

& umm @hr ormat ogr ap#egtonehi ral eyl vi ng agents and the
i ke. Conmpounds of ggﬁula I can'b e prepared using
known synthetic pro ures. Representative syntheses
of compounds within the invention are presented bel ow.
Conmpounds of for [

Il can be prepared by firstZ |
coupling a proteagted 4-am nophenyl al anine with Ng ~
¢

2- chlor - 3- n|trop r| ne foll owed by|reduction of

resultyng co ro co ound CyciNzatio

resuILLng di g ine’ 1, 1' § ©
Carb ndeH| dazol e ( by alkyjfation of

t he azal one affords co ‘ OH or mul a

'l as exenpl jfied~in Schene 1 bel ow Sghere 15The
reé@Btl products can be recoveredj%g\f/hventlona

met Bods, such as chromat ogr aphy, fi®t

evaporation, crystallizat®dwemeand the |ike or
alternatively, used without purification and/or

i sol ati on. Conpounds of fornula Il may be prepared by

UtibiZidﬂbﬂﬂa%o—S—nitropyrimidine is first coupled to a
nitrophenylalanine derivative and the product is allowed to
react with a dialkylamine, either directly or utilizing
“Buchwald” palladium catalyzed coupling conditions. The
resulting product is then hydrogenated yielding an
aminophenylalanine derivative. This is coupled to 2-chloro-3-
nitropyridine followed by reduction of the nitro group.
Cyclization with CDI followed by alkylation with methyl iodide
or other alkylating agent gives the imidazolone. Reduction of
the pyrimidine nitro group followed by the introduction of the
N-isopropyl group through reductive amination followed by
sulfonylation with a sulfonyl chloride (or alternatively
acylation with an acid chloride) gives the ester. Hydrolysis
with formic acid affords the product.

The resulting products can be recovered by conventional

methods, such as chromatography, filtration, evaporation,
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am noi m dazal one product from Schene 1 which can then
coupl ed to substituted thiazolidinecarboxylic acids

W@ c@bd21sg4 conpounds of formula |11

Schene 2 bel ow. Sch
cryshpd ¢ bgRh Sub S §8

.2 Addi ti | Ly,
STE; 2o A0 Lgnally an, |

as exenpl i f PE€dUB1006/019708

| M a7 Q)ieRGut

i'ntroduced prior to

puri®tcatish 4 Houpbiagisequence enploying standard
al kyl ation reactions with standard al kyl ati ng reagents

SWGhedsafBFdy, icofibdands obthytuieofacetbseilgrtasy at the

enpl oyi ng an appr.op
2 pPopd&HPR; ﬂé W%ég}d)fﬁg“lééﬂe

beldiet hods, such as c¢
evaporation, cryst
al ternatj vely, use
or isoldtion.

by geupling an im

derivative to an N, N-

at the[2 %Siﬁ:&-mﬁbxi

ri,ate cou
be®T?
hr omat ogr aphy,
allization,
din
nds{of || f or nul
t he YpyIoEM

e substi

od
daz

and the I|i
e-W thout purification and/

i’Substituted 4 -

plin r d The sch 5
{&ﬁég%dg%%cgﬁggﬁticniﬁ emne

filtration,
ke OR

tituted
par ed

tuted phenyl al ani ne
FsC

a lV, unst
oy anicl |

chl or o- 5- am nopyri m di ne derived from4 , 6-di chl oro-5-

am nopyrim di ne and upon further el aboratiaon
ands~ 0N "Tor my
heme 3 2

coupl ed produst >y
exenplified jg.Sch
4, 6- dytiechl or

- 5F am nopyri

h gy ignd i §_convkrted
necapto'subsngﬁp@d 4-an1nopyr|nidﬁjépﬁpl mﬁﬁi

Raney Ni ckel -desul furizati on.

ields c
eme 3H
.ine

Qfo,t he
V- as

0 a

I ntggducti o of an al kyl

group by a reéductive anination process followed by

acylation with an acid chloride (or alternati

sul fonylation with

a sul fonyl chl

I

ori de) givesna

N, N-di substituted chloropyrinidine . Coupling wtH%
phenyl al ani-ng-der i | 2fokﬁpmed by-\pdr ol s Yof the
ester N+ NO
H,/Pd/C NJ\P a2 N? P
N N
SO DERRS
F3C F3C
7N
o N
N~ NH, T\
PN NH P NN A
PN cDI N)\N © CHyl
Lo ﬁ*u =
H o)
o)
FoC FaC
7 N\
7N N
N, =
N —
/L\ ) formic acid NZ "N
N N - I
| x OH
ﬁ/k o N
N \fi H
H (0]
0 FaC
C
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affords the product. Additionally, an im dazol one

nitrogen substituent, R6, may be introduced during the
WO e@et127584 sequence, if desired, enpl oyi ng st andee™US2006/019708

al kyi ation reactions with standard al kyl ati ng reagents

such as nethyl iodide or Sggehgl Sbronpacetate or by

enploying al cohols utilizing an appropriate coupling

pro t efolycy S_0

subgtl ute 5§§{ﬁ§ E¥g%%$?lon ?%e Eugg{ﬂ%‘lllne % are
hyér@m@@eﬁr@simmlph $e higmn 43Cble’le@wedatn') a2tchilete. This

b1 ORY; | ng,
ls © ufai ﬁl%dr%{ El%ﬁlrgkgg% %e i'sS | rs %o%n t&let gesultlng
nlﬁi—’@ rm@mﬁl dlsaredacdér Waltha/@nmm@phhaypab@hmnte iG@rivative.

T s TR Ghaal 8 st | S DA Ay SeRL A Eng

redoadion onfs. th‘EhettlltefguBtwm prQ)/leatzartsonhwntHny@Hog?@rlabadd by

ek e [ ' Thi
LELL0 SRR ALan St KAt RS cives
theednidd onl @fe t hélydicoi ps s ouith Gpeiizatitod affdrd@Dithe
prgﬁké?med by al kyl ation with methyl iodide or other

ylating agent gives the im dazol one. Reduction of
t heTlpwrrqﬁlﬂiuielgniptfpdugt@Lq:aﬁ dld owedvbyetiNey conventional
d 0 rop ro throu
me‘r:g%l%%t :Jstﬁeéha% nat] trla%‘—iycﬁH )Qllgrf—"# SnyI a‘?v%ﬁ PTATR A
cryatfbhdatcidror iede Ebe hilt@rcncat |a\1ele¥natyiraly onused friadhout

pu?gjfgcgfmo% iaql%?/o%i \{gglggleone.st er. Hydrolysis

Compounds formula I prepared as described above are shown

in TABLE I, Table II and Table III below:

TABLE I

Compounds prepared according to Scheme 1

N N\RG

)

R13H://' R®
O i}
R® R® R:
(CH3) 5C- H- PhCH,OC (0) -
(CH3) 3C- H- H-
TABLE IT
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with formc acid affords the product. The resulting
products can be recovered by conventional nethods,

W@ e/ 12858€ hr omat ogr aphy, filtration, PCT/US2006/019708

evaporation,crystallization, and the |like or,

al t er nat i vefgrpQseld wireRaued pueddidiasi 6ahamd/ ar
isolation. Alternatively, conpounds g&{ornula |V,
substituted at the 2 position of thg pyry mdine, are
prepared as shown in Schene 5 bel ow. Sch€ne 5 Ethyl

triflate. Thijs—s coupled to 4 rophienyl al ani ne
derivative a 2 gRsubt | ng Nero pr&uct is reduced
qganl eHd:rlv tive. This is coupled
to 2-chl oro- ot 'owed by reduction of
the nitro group. cLizatHon n ith CDI foll owed by
al kyl ati on wi th nmet’hyll 7 odi de~or ot her alkylatlng
agent gives the inidazolone. Hydrolysis witHformc
sacid affords the product . The resulting products can
be recovered®y conventional nethods, such as

H-chr omat ogr ap¥yl:CFH4GHHHE 6@), Clvapor at i on,
(CEedattal | i zat iHO§ (C4RB2t he like or, alternatively, used
“ﬁk Hout pur|ﬂréﬁbPh®C&hUﬁbr i sol ati on. Conpounds
Cﬁ@}ﬁh1a | prépared as described above are shown in
H-TABLE | , TaBl-e Il and Table |11 bel ow TABLE I
H-Conpounds pr éplafedfHaeeBr@:AgH{BScheme 1 (CHa) 3C - H
- PhCH 20C(O - (CHs) 3C - H- H -

TABLE IIT

Compounds prepared according Scheme 3, Scheme 4 and Scheme 5

N
\_/
N N~p6
R
X I
N
R'2 o v
E RS R R2
H- CH;- (CH3CH,) oN- ( (CH3) ,CH) (CH;80,) N-
H- CHs- (CH3CH,) oN- ( (CH3) ,CH) (CH,C (O) ) N-
(CH3) 5C- CH;- (CH3;CH,) N~ NO,-
H- CH; - (CH3;CH,) N~ CF3CH, -
H- H- H- (Pyridin—4—yl) (CH3CH2)N-

The following synthetic and biological examples are

offered to illustrate this invention and are not to be
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TABLE |1 Conpounds prepared according Schene 2 R RO H
CHSOCH 2CH2NHC (O CH2 - (CHs) 3C- HOC (O CH2 - (CHs)
W@ 0642788 2PhOC (O CH2 - (CH3 ) 3G HH HH  PCT/US2006/019708
NH2 CH2 CH2OCH 2CH2 OCH2 - TABLE |11 unds, t
conspraptr 68 SEORT A SREAES TSESRE T apd SRR
uﬂleBQ Blud e e o0dd; CHOGHRe 2o 6) Learaas
CH3- (CH3CHa) 2N ( (CHs) 2CH) (CH3C (O )N

CelSGL@BIs) 3C CH3- (CH3CHa) 2N- NO2- H CH3 - (CH3CH2 )

2N CF3CH2 - H H H (Pyridin-4-yl) (CH3CH2)NThe

follow ng synthetic and bi ol ogi cal exanples are

offered to illustrate tﬁﬁqpl %\éentlon and are not to

beconstrued in any way ‘a it ng the scope of this

i nvention. Unless otherwi se stated, all tenperatures

are ichedegrmebeCalesions ChexXARPLES 1 Ak S¥xahpPes Bave
the kf%ﬁvé’wltnge %Qﬂ ng 1g@bhrexigiiens: avea st hecf abfovédg it
breviation is not defined, it has
has |:tt$ genencauy mﬁ@dmﬁéaﬁpﬁg ACN acetonit rile bs
br o&g si ngl et

acetonitrile

bs = broad singlet

Boc = N-tert-butoxylcarbonyl

BOP = benzotriazol-l-yloxy-
tris (dimethylamino) phosphonium
hexafluorophosphate

Cbz = carbobenzyloxy

CH,C1, = dichloromethane

d = doublet

dd = doublet of doublets

DCC = 1,3-dicyclohexylcarbodiimide

DMAP = 4-N,N-dimethylaminopyridine

EDC = - (3-dimethylaminopropyl) -3-
ethylcarbodiimide hydrochloride

EtsN = triethylamine

FmocONSu = N-(9-
fluorenylmethoxycarbonyl) succinimi
de

g = grams

h and hr = hour

H;0 = water

HOBT = 1-hydroxybenzotriazole hydrate

HPLC = High performance (or pressure)
ligquid chromatography

ka = kilogram

K;CO3 = potassium carbonate

kDa = kilodalton

L = liter

m = multiplet

MeOH = methanol

M = Molar

mg = milligram

min = minute

mL = milliliter

mm = millimeter

mM = millimolar

mmol = millimol
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Boc N -tert-butoxyl carbonyl BOP
benzotri azol - 1-yl oxytris (di nmethyl am no) phosphoni um
wheooafi21s8or ophosphat e Cbz car bobenzyl oxy CH2C PCT/US2006/019708
di chl oronet hane d doubl et dd doubl et of doublets DCC
1, 38i cycl ohexyl car bdethiHilde DVAP 4-N, N -dine
t hyl Repyri di ner ED@@lu;(;@léﬁﬁhPﬁytgm nopropyl) - 3-
et hy®™car bodi i m de= hy d?&3x8Rirde Et 3N tri et hyl ani ne
Fmo@NSu N - (9- f4 uor@mAbfdt hoxycar bonyl ) succinim de
gr a’s h and hr hour HZOEter HOBT
1- hyiditoxybenzot rizazol @ trdtade HPLC Hi gh performance

(or Tpressure) |iqui d Ehirdedt ogr aphy kq kil ogram K2CO3

pot &sSUQH car bon&t e kBerikidusgapion L liter

TFA trifluoroacetic acid
TLC or tlc thin layer chromatography

Ts = tosyl

TsC1l = tosyl chloride

TsOH = tosylate

uL = microliter

Hg = microgram

um = micron or micrometer

Scheme 5 outlines reaction sequences that illustrate
methods that may be used to prepare the compounds of this
invention. Scheme 5 also illustrates the relationship of
intermediates common to the products shown in tables 1 thru 3.
The methods outlined in Schemes 1 thru 5 above and Scheme 6
below are general and illustrative and the invention is not
limited to the use of these exact reaction sequences and

methods.
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mmul tiplet MeOH nethanol M Mdlar ng milligrammn

mnute nL mlliliter mmmllimeter mMMmllinolar mol
worRdobilzmBAN = nornal NaHCO3 sodi um bi car bonat e P/US2006/019708
nanonolar g = quartet S = singlet sat . = saturated t

= triplet t-BuOH tert-butanol TFA trifluoroacetic acid

TLC or tic = thin layer chromatography Ts = to Tsd
= tosyl chloride TsOH = tosylate nL = nmicrolit

nm = m cron or ket er Schene 5 outin
n_sequences that i strate methods t be
uded to Pprepare The co ounds_’f This 0

ChzHN j<

W o
o N o NO,
Ay RN KON <
N3~=50,4 e} o
(N*Row/ \\\
N
= (0] ¢
L X L
NS §02
S— 0 \B’N
\l\ 0] AI‘OZS \l__ 02 \’_
5 Scheme 6

The following Examples describe methods for preparing the

compounds shown in Schemes 1 thru 5 above.

10 1e 1
NHa

[
-

HoN COOH CbzHN COO-Bu CbzHN COO-tBu

Sodium hydroxide (10 g, 0.25 m) is dissolved in water (300
ml) . To this solution 4-nitrophenylalanine (50.3 g, 0.22 m) is
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invention. Scheme 5 also illustrates the relationship
of internediates conmmon to the products shown in
w0 adveas7584 t hru 3 . The nethods outlined in SChE(ETB’STSZDO6/019708

thru 5 above and Schenme 6 bel ow are_gene
added |apst redtlivFedanBt theETIRIEGHE GRSPe HB? rﬁa eFHltmg

solﬁ@:?or?ftﬂeh%%%llﬁ?ﬁaéér}icﬁﬂiﬂd qresegyencess am)d Jmetakﬂdéﬁ and
Scheme 6 The follow ng Exanpl es describe nethods for
stlpr@paemmxyrISh@nc@ﬁp@Wﬂcﬁsi dmowR ACR BREeNES *B Fhr BeBEYL

chl%{ro%/o ?a('liﬁl 9 é S@dié'”?ﬂ hydr asisde §10p@ise Widd RiYyoksus

Rl i'n wat (300 m . To this solution
stifiehd [ Gﬁheit)éllahagl et €156 13 tg:mpe@aﬁﬁrm )ni-safdded+aid

stirred until conplete dissolution. To the resultjn
rangel UEhomiHarsodb Uit EEF bt & 6(S8t & gaddlcyl%aﬁn Pg.

t A l c0al edshaa am dicedhatrh (
cro PRI HpShapericnin, ) s gureshe c

150added Aropwiss@basehlisijrenes 18t gr %ﬁﬁge ﬁ’é}?ﬁ‘%ﬁ@ ngf§LaSk
(ZLPnLSénfé dﬁgﬂ%ﬁ%ﬁyrgci@lffgd‘%iﬂ%cdﬁingﬁq Thel MXipi=e and

s'stirre t +6C for additional 1 hr, transferred to
exttrhet séper it cﬁtﬁbeluﬁﬁ@Fa%md("v\HSM Wit h TRRerFOERIREd 50

extFﬁétﬁ %g%) an %&@h'@a@éﬁQ£ﬁh'&}ﬁ%d arhee msEenneyss

Is cautiously acidified with dil . aq.
solHEiotoipHEPl tankdernfati Barake B @mRyR tacet BERIYH 5500

dlsgo}Lv%dTP{? g%ggo%\%@tgéy ‘?‘f%@ ) MRS Red el et elean@
The solution is filtered and
(500i kb at erevepdriatedptessaduts | &ildierss) 06§ ppdefinged with

col Cet $P£15§Efnérf% dtgl&?&%qdﬂﬁIilﬂy%ﬁ%ﬁﬁeﬁ§ﬂglﬁﬁﬂne, 75 g

rhe materia tered off and rinsed with
(99C@|°dy§ewentl}1 -aVR , dDM 8O- A, g(iﬁ\ye 12.85 (bs, 1H), 8.12 (d,

2H Dﬁséﬁagl t rog%nepall azlegg' ?%g %03(098( ??’s}ff&e' d) o5 15 NMR) |,
4.28 (m, 1H), 3.32 (bs, 1H), 3.10 (m, 2H)."C-NMR (8): 173.1,
156.3, 146.6, 137.3, 130.8, 128.5, 128.0, 127.8, 123.5, 65.6,
55.1, 36.6. MS (m/z): 367.1 [M+23].

The Cbz-4-nitrophenylalanine (75 g, 0.22 m) is dissolved
in dioxane (300 ml). The resulted stirred solution is cooled in
Dry Ice bath to -20°C (internal). The liguefied isobutylene
(approx. 290 ml) is added followed by conc. sulfuric acid (35
ml) added in three equal portions, 30 min apart. The addition -
of acid is a very exothermic process, accompanied by
substantial degree of polymerization. Efficient mechanical
stirring is essential at this stage. Resulted mixture is
stirred for 20 hr, allowing to warm up to ambient temperature
then is cautiously poured into sat. ag. sodium carbonate
solution (2L) and diluted with ethyl acetate (600 ml). Organic
layer is separated and aqueous layer is extracted with ethyl

acetate (2 x 200 ml). Combined extracts are washed with water
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2H, J=9Hz) , 7.52 (d, 2H, J=9Hz) , 7.30 (m 5H), 4.95
(s, 2H), 4.28 (m IH, 3.32 (bs, IH, 3.10 (m 2H)
WO 1BGaMSR (d) : 173.1, 156.3, 146.6, 137.3, 13BCBIS2006/019708

anﬁ28r5edlx28t16) sdcﬁ]mﬁsuliﬁté % Gotribn 38 B 1G4k

Vi 2 Cbz 4n|troph§t@%/;lalan|ne(759 ,
evﬁpﬁﬁaﬁ?ji FQ %Y%Sveah?nr%ﬁb%mels( SR yP, ipethyl
aceeaubt/ﬁdxasﬁda riiegusel ysoomis ool egd @1@E¥ré@etl%d§ht @lug

-20 [ nt r The |iquefied isobutyl ene (approx.
°f2§6 f agfc?ed %31 LBhed By Tohea 4 Fapped akitd (@35

addt )y 1aﬂﬁJBdamdS’Lutth [oFe tequUakmPasd IS @0 1MBraPArding The
fligdl tion of acid is a very exot herm C process,

EBhPRNTEY BFROFBEEENEP af 1R gried YoPrpsEyRed i 4at i on.

niErbprégylar@chanizgabh $1esudGhis essentbal AcdhiS,o
stagﬁ Resulted mixture is stirred for 20 hr, allow ng
r

steBshar HUPRY o CRABI erid) t efpb? atdir @1 helw8i. sHeaut 1 Eﬁﬂil)(yn,
t. di car te utio
7HPOUE egls i o st Sat'qLRy%IQ A %288 fﬁﬂl é ﬂh %n 2H) ,

and diTuted wth e acetdte
1.payés, | $H)sepacaned amxtlaqu@ous 1leayer issext rla;%t ed wathg,

t hyl et ate ( . Conbi ned extracts are
1o O P VR Gy RS 7§ AP S B0 PanE u i S TG -7,
38sp| usion, ix7 fd,l tered md(@/&/@por@tged ;%@Igyness tThe

res due IS ken u e acet at e/ hexane m xture

(50 C{l%"gﬁa EP*“F Jesdf/allﬁﬁ’@u dH3pPugl o8 g iiga dgepolved
1n(e’aha12cx12 450)0 m1Thenaihims disn IxAsed Wk iyan ﬁtd%' thonal

of same solvent (2 L totali and t
ad?:‘[?tr s A ”:Ltéggpﬁ?]a‘ftebort o YN EOEGRPYY pf bt eaded 1 hydrogen
atmoéplogte nid alcanbee) ast %Ml%iﬁuieﬁgleraz%rg 83% afteher
ste 1H- NVR

hy%r%g%’l_u%)dss)o?‘:%éoenfea},%d S ég: (mTh|s|_|5:at§12|§j: (Jrﬂ fgﬂ):ered off
and. tie (fM1dtdce 3s3évz€. radda tb ﬁ%yﬁ§589Whe I3GNMMB: is taken

CDG?ia’(aq;): 97 155. 3, 146
up 1n ethyl etate (200 ml) and flltered through plug of
silica gel (2x2 in) using ethyl acetate-hexane mixture (3:2,
2L) to rinse silica. The filtrate ig concentrated to approx.
200 ml and hexane (500 ml) is added. The crystalline product is
filtered off, rinsed with cold solvent and air-dried. Yield -
56 g, 84%. lH—NMR, CDCl;, (8): 7.30 (bs, 5H), 6.92 (4, 2H,
J=8.1Hz), 6.58 (d, 2H, J=8.1Hz), 5.21 (m, 1H), 5.10 (d, 2H,
J=2.1Hz), 4.46 (m, 1H), 3.59 (bs, 2H), 2.97 (s, 2H, J=5.4Hz) ,
1.42 (s, 9H). C-NMR, CDCli, (8): 170.6, 145.1, 136.3, 130.2,
128.3, 127.9, 125.6, 115.0, 81.9, 66.6, 55.2, 37.4, 27.8 MS
(m/z): 393.1 [M+23].

Example 2
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136.0, 130.2, 128.4, 128.2, 128.0, 123.3, 82.9, 66.9,
54.7, 38.2, 31.4, 27.8, 13.9. M5 (mz) : 423.1 [ M23]

WO 2006027584 ed 4-ni trophenyl al anine (73 g , 0. 18PaT/PS1086/019708
di ssol ved in ethanol (500 m) and platinum oxi de
catalyst (1.5 g ) is @dged. The res { ng sol utionyi
vigorously stirred iAﬁ?iQﬁpgen at no§ g (50-60 pé;sy
at aphj emt tenmperatureyunti!l furt sydroogen N\(%

I S evaporagedto dryness, g the

cbAf tdu@ui S take OJ—BG et h}/l;pzﬁ}@ 24848, ( ZOO_C{QHDJ tHat-Bu
-filtered through plug of silica gel (2x2 in) using
et hyl acetate-hexane m xture (3:2, 2L) to rinse

Sili . i tr ' ncent r:
o Fo e o Bdimb 2e SOREALALEHCLE, ApREGE, HOY B
0.084fm] twredigkblvednsrdetitatrlc dl2d 0swl v eand ariceated with

Ly dri ield - . BAY% N < N
nBGIARE el 3 S0, P MU S ihorricice
(19=8.4H7) .61 1(-B) etH) , R&sUIgdd s02HE1dn2was Idz)rredd under

; : 9 : 2H, . J= .
nlérggéxiin a’tﬂn‘icpsp‘hf?fff ?gd’ hé%bseq (%g%_eﬁ&é’x E%é %E,h]i'd}%c ‘:g:lngly51s
inf70ated pregHice OFf sh8Bl.apuntl3F unZeacie@ amihe. TRZ

. , . . .B.. 6 5.
a1} gadffons] pbte; f ehihrbnissoryRidingon. O g 0fs o0
wap ed@dherpl cefduxotokkanpi@ for, ahoahenophemy! Heamitien

. 0, 054 .m I.ssolved i.n_ethan 200 )
nicly®e g PRt nan et ERGY B0, G vRbgB et el
digndlPed hlroreaat3-lnieteopyei ¢ ok (120 a3dgobt 8iBEA neqlukidn was

. sul t.ed | yti s sp.irred under. nitroge
Wagﬁ%r%svﬁ% §'aécr? ﬁgaf{egg)?or\r{\@e’f I&ulxl 't 8H- 25 hf 1 C Lac,cjana(lrzsygi g 2
x kndioht ecbrpmesdince 0D 0smil larahwimtedovitnr eadtied sanntifaee .

Sog?sisgg%é _#ﬁ?égsgngkfaQH&”Eifgré%@'%5886}£€§ réé“éy%e 37 g
of deep-red oil, containing expected product contaminated with
excess of chloronitropyridine. Impure product was purified by
flash chromatography (Biotage 75L system) eluting with ethyl
acetate:hexane (3:17) mixture. Fractions containing pure
product were combined and evaporated to give deep-red, viscous
oil, 26 g (99%). 'H-NMR, CDCly, (8): 10.10 (s, 1H), 8.49 (m,
2H), 7.57 (d, 2H, J=9Hz), 7.35 (bs, 5H), 7.19 (d, 2H, J=9Hz),
6.84 (m, 1H), 5.30 (m, 1H), 5.13 (d, 2H, J=3Hz), 4.57 (m, 1H),
3.11 (m, 2H), 1.45 (s, 9H). ™C-NMR, CDCl;, (8): 170.4, 155.5,
155.1, 150.0, 136.7, 136.3, 135.4, 132.4, 129.9, 128.5, 128.3,
128.0, 127.9, 122.2, 113.7, 82.2, 66.7, 55.1, 37.7, 27.8, 20.9.
MS (m/z): 493.1 [M+1], 515.1 [M+23].

The red nitro compound (26 g, 0.054 m) was dissolved in
THF (350 ml) and platinum oxide catalyst (1.35 g) was added.

Resulted mixture was vigorously stirred under hydrogen
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was added and reflux continued for another 24 hr.
Reaction m xture was cool ed and evaporated to dryness.
w@Remsderssmas di ssol ved in ethyl acetate (600 nPQT/ERZD06/019708

' luti hed with water (1 x 200 m),
at%?%?hgﬁg i?o‘%‘:rjﬁtolc%géﬁsl%gfg lﬁlfégm%@a E%Oﬁp}(ﬁ,i?%rqi@‘ﬁese(dl (@ hr).
Ca28Qyst) wad ok idrdeedawh Eh é@ﬂiﬁH@é%Qﬂ%aE%ap§9$£Q§é%?&ﬁgFess.

filtered off and filtrate evaporated to give

Regadper e dtissadgrtat i Aghek meated eprid@acnl t nardidated

wivht he;eal@ésg(})fml()hEQED%ééﬂMﬂﬂfﬂidfec_rkfgpgifiﬂ@lddﬁc.t M‘ri?\a_ure
urified by flash chromat ography (Biotage /5L syste
Wagl GYF Re R %U@Fﬁywl‘é]&e?%]ﬁég:%&ﬁ#@/wxifl? A xd)umeE.xture

(3BDamlj 05 GRRt abﬂtnStMﬁgﬂiQﬁ!i‘étfr‘é’%E?afr’Qbe&e% d
evaporated to give deep-red, viscouS oil, 26 g (99%.
CrXﬁFg&h}nmlé,dS( ygre Hplugrgd ofif) rigsdad winh 2dld BoFvent

d, . = . 1. o 739 (di 2H J=9HZ) ,
ang %ﬁg%hnf i]‘:'idﬁo"t'? R %ﬁ?‘%ﬁf} 5‘?5_4) B (9é,°'2H,H i‘@?HﬁD&w 5P) -
7.8 (digy) 1B ]Jl=(lnﬁH21—|)JS2=14 zm{lzgg, 79BIB. (ng-gfgg, 370@61. 135(3,& 2H,

d)yroy 170. 4, L55.5, 155. Q, . .3, 4,
Jz:él‘sazl.{ﬁ), ’ 17(2)‘90.439,(%12?5,3‘1%84.]%?) ’1?8%6, 14y H Pl 5Hz,
J247135%2) 8% .75 G647, 155. 1l =B.0HE, 22;8,7291,9.6]‘@ ((ry,z)éH),

] = 8151 23], ._..The r nitro conpoun
5‘?%2(“25 ,[1 .']O§4Or§}1 ?b%/\/a[si\%)l ’s]s4dI5\Pe3mi'n?%—|F {1350 WSy aHy. 302
(mpl 2j num4oxi@e eaf al ySt-ilr 35, , Was) added s Resul fed

m xture was vigorously stirred under

M hyar oehatimodphefe ¥350-%60 159i-8 uhPt O hytRgen 128.3, 127.9,

12adsprptd @) ceased £2. 4 )se. Catsal yst 3yas, gﬁ.tﬁre%s"f(&/z) :
and Eﬁilltrate evaporated to dryness. Resi due was

“0hi 5sBf A i et hy M ullet #85 -(108+AB) - and diluted with
hexaie ool yisind PROIGINIONG 29f 1ET ¥SL aéa%s! f Zlidlee Mgy

ther diluted with ethyl exane
di?l\{]ii(ture was fur y

- PonFSenee (€80 0B mandak®Indd 2| gf t0 sAEhding -Bneq) was
added r igeRaktel hoktBdrd\fwas stirred at ambient temperature for

20 hr. Reaction mixture was washed with sat. ag. bicarbonate (2
X 100 ml), brine (1 x 100 ml) and dried with sodium sulfate.
Solids were filtered off and filtrate evaporated to dryness.
Residue was dissolved in ethyl acetate (hot, 300 ml) and set to
crystallize. Crystalline product was filtered off, rinsed with
cold ethyl acetate and air-dried to give 19.9 g, 81% of the
imidazolone. 'H-NMR, CDCls, (8): 10.63 (s, 1H), 8.06 (d, 1H,
J=3Hz), 7.66 (4, 2H, J=9Hz), 7.32 (m, 8H), 7.05 (m, 1H), 5.36
(m, 1H), 5.13 (s, 2H), 4.59 (m, 1H), 3.17 (m, 2H), 1.45 (s,

9H) . 13C—NMR, CDCl;, (8): 170.4, 155.6, 154.3, 143.8, 141.0,
136.2, 135.8, 131.8, 130.2, 128.3, 128.0, 125.9, 122.2, 118.3,

116.0, 82.4, 66.8, 55.0, 37.7, 27.8. MS (m/z): 433.1 [M-56],
489.2 [M+1], 511.2 [M+23].

Example 3
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Crystalline solids were filtered off, rinsed with cold
solvent and air-dried to give product, 23 g, 94%

wakbobvRs8€DCl 3 , (d) : 7.81 (dd, IH Jl=I. 5HCT/US2006/019708
J2=4. 8Hz) 7.33 (bs, 5H), 7.17 (d, 2H, J=8.4Hz), 7.03
(d, 2H, J=8. 4Hz) 6.96 (dd, IH Jl=I. 5Hz, J2=7.5Hz),

6. 75 (dd 5 OHz J2=7.7Hz), 6.22 (s, IH, 5. 31
(m 1H), ﬁﬁ 4.50 (m IH), 3.41 (bs, 2H),
2 :

3.02 (m /(s 9H). 13C-NMR CDA 3, (d)
170. 6, N .5, 140.21, 138.8, 136.3, 130.8,
129. 9, 128 3, 127.9, 123.4, 118.2, 117.0, 82.0,
66. .2 74 27.9. MS (tn/z) : 407 . 1 [M 56] ,
463 ] , 485 . 1 [M+23] . The am nopyridi ne (19

ChgHN™ 07704 ) was suspended in dichl oromet hane (200
nm) afd I (12 g, 0.074 m, 1.8 eq) was added.
Resulted m xture was stirred at anbient tenperature
for 2 0 hr. Reaction m xture was washed with sat. ag.
bi cEP bdnaeEirK cf00hai prodrdthe Exempde Al J4 ahd.dEi-éd

mmW'l? 11§0ﬂ¢11§"m4?d'”rrrl§t ru§8é(ﬁ % es|§§£8ga9£f Pln 8ng

trate ‘evaporate ess. ue was di §s0
11 A7 erhgl) aweest ﬁd@e@hép,ll@w ) tdred asldti tionco§ stetityilze.

brgﬁl¥§éé’{$ﬁ@e% PrP (;t 1y 7ft{1 cfsﬁr ed T@lff 569%819 rgf{;'ur C)lw s
et hyl "acetate and’'air-dried t'o give 1§ g, (6Xo)
st heed mieiden | witesogel NVRro@DGlenderata)ye: otér 63igls;. | Hhe

regﬁ)g’@m% dr&ls}L ur;:le] Fé)@?%gng%n%%éﬁblﬁgfa‘]fggg?ﬁé}_gé’ Sr%s(é.glhe was
takap 1!11H) in AW mce2Bfe 1106 nfly,. 9Hhe aasganm pPIERE was,
ol o 1550, 8 3. By 4L Batdtyg, Lo

cohtenbragXd 4in 66B0.55TBe Sude nREe8ial ﬁaenzbu:alfle@s&yl
coEL%\QGéhrorﬁa%:gogra%hwifu)o% étjlg'yl azce[tlgltéﬂ to yield 4.5 g
(100%) of the title compound as a white foam. Re = 0.42 (5%
MeOH/CH,Cl;) . MS m/z=561, (M+H)". 'H NMR (CDCl;) & 8.10-8.08
(d, 1H), 6 7.67-7.65 (d, 2H), & 7.37-7.30 (m, 7H), & 7.20-7.17
(m, 1H), 6 7.10-7.05 (m, 1H), & 5.30-5.27 (4, 1H), & 5.11 (s,
2H), & 4.58-4.55 (g, 1H), & 3.81 (s, 3H), & 3.16-3.14 (d, 2H),

9 1.42 (s, 9H).
Example 4
7N
NQ QA
(0]
N\[rN}
(0]
HaN Oj<
0]
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Exanpl e 3To a solution of the product of Exanple 2

(4.0g, 819 mol) in DM (4 0 m) crushed potassium
w@arboemEse (1.58 g , 11.47 mmol ) was added f ol POTES200§019708

thg ;a;gﬁuéi&n & et bybaheenvacaiaiae( 3. Q2nks ¢1. 401 mmol)

. The reaction m xture was stirred under nitrogen
in é(leOHoéBrﬁ)tI@Hpé'deTtthD@QW§ﬁ RightcatieSteddt P olIf xtaf dlaced

und@@chon$§rB§ﬂt eaifelznn\i@%o apgl the S1asindwexwaset @ken up

in efhyl dcetate (100 m) . The organi c phase was

£1lerhddtrersHe Litsy iBne, C@FF%t‘{ﬂFé?d N&2 ZFUOf FPtBheddl 1-65

g @ﬂzdwefcaaéf@f&de I DfRGHE: adNe wrdide Jater kal- vBs 2 (55
purified by colurm chromat ogr ap phy (100% et hyl acetate)

MeCII—D(Cbe@lzd 4. Eng(a@wg ofi1+ftad * tutlmeNtﬂanp@Dﬂbwa@ 8. Whig &9

fo = 0.42 (5% Me 56
(@38 mms(ﬂa@s@ % 8708, g 1CH >piy " EA e 7 gh T 1T
( 2 0 7 Tg y 175 ( I
(m, ‘1% ;%opéd](()?ﬁ ?h gﬁgo %')4277‘2'3( }_g 5 jn18ll'_%s du) ,
3. 627H)3 6d 4m 581 H). ,555 (3QJ.6|—B1)O9d(r8 81:IH(38 3H59;L . 8416&31114 8
d 1.42 (s, 9H) . Exanple 4A solution o f
1. 4tq t(IS B%Ibduct of Exanple 3 (2.25 g, 4.01 nrnol) in
MeOH (20 mM) with Degussa Pd/ C catal yst (113 ngs) was
pI aced under H 2 (55 psi) over night. The reaction
was filtered through Celite and concentrated
in vacuo to yield 1.65 g (97% o f the title conpound
as abrowmoil. Rf =0.32 (5%MOH4CH2CI12) MS
)aH MrNa) + . ¢ 3) d 8.11-8. 09(d
d7p@%/B06§(d|2 d 7.41-7.38 ((F z
-7. 17 (M THY 0-7.06(m I H), Nd\4 %f%
d 3.81 (s, 3H), .67-8].62 (m IH) 8 09
(mIH),d2.91284(mIH), .
o)

Pyridine-3-sulfonic acid (125 g, 0.78 m) was placed in a
1L, 3-necked flask equipped with mechanical stirrer, reflux
condenser, thermometer and nitrogen inlet. Next, the phosphorus
pentachloride (250 g, 1.19 m, 1.5 eq) was added, followed
immediately by the phosphorus oxychloride (330ml, 3.8 m, 4.5
eq) . The contents of flask were initially stirred at ambient
temperature for 30 min, then brought slowly to gentle reflux
(internal temp. approx. 110°C) over the next hour, kept at this
temperature for approx. 3.5 hr then allowed over the next 12 hr
to cool back to ambient temperature. Gas evolution was

observed during this time. The volatiles were stripped under

reduced pressure (at 12 mmHg/40°C) and yellow semi-solid
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Exanple 5 Pyridine- 3 -sulfonic acid (125 g, 0.78 m)
was placed in a IL, 3 -necked flask equi pped with
wore@harissal stirrer, reflux condenser, ther nmoneCEUSENE019708
nitrogen inlet. Next, the &é_gsphor us pentachl ori de
regp&ge gvas diloted, witls R adbdedsltnty owed poured slowly
intgmeg aleled, v bbecohosohor us oxyeblocide, ($300t. . g
m, 4.5 eq The contents o were init
PHsY | r@ael exolawboanyas ePRETIMaf-e frble gr@amiq, lavieen was

segéfﬁﬁgﬁ éﬂégg Mfggsgfggéfeﬁgglﬂg§k( QEgQQE@dtﬁi J DCM. The

appr ox. over e next our ept at t
conleppet atxthractsr wapprvxshedl va.th poﬂﬂeaa’al Iémzvedamebonhee,

brfﬁé(tar]rg cﬂfledt wgtﬁor%tg é’%ﬁn& %u@@%ltgnt Tflgn@%:fﬁsu rw%reGaS

evol uti on was observed durin e volatiles
fikeeredtofppad @mabrat@ohmﬂarprteﬁs uleatang I mimtgle40€)

suff yf' 1O, S QT gog Jgglgé 5}%’.‘%0%3 ghyu fgu%tn gc'gﬂ Qb%l

urry was I'rre

purée zwi; isatry) aq. 1}b4Nmr bc[baue, (ei:nbabwi g, piip7, .8.68s (d
evol ution was observed. The organic layer was

1Hy eplr 3 etMadd) agiie®ts(Mayed) was’ GABR. ekPFact éd)wi L5R5-3,

149@/1 1he. £onhiyngd extracts were washed with cold sat.
bi carbonate, "brine and dried with magnesi um

MSs@Pf%Ote 178hé d¥tils were filtered off and filtrate

I la r dl n f (] K 1 iPrin
cuepgai el e ey S8y bl anyl SN dn o8seans

1nthEon@©er}+ﬂHMR mCDCl c&ldd)in r%e25atﬂ tdH)g°c8a88 {tehted

| 13C- N CQCI 3, d)
Wlthl%%r%aahfdlz?o%ﬁo °2 (m %ﬂ?ac%o? e rel*fég
stiMred dt +$Tp§BfQihha"E®%n(ééglgn datth Mak W@ﬁoved and
di ssolved with stirring in DI water (1500 nl)

stEBbiRgl Fantiiceeafarti? 48C e rlearegolution was

concentrated under reduced pressure (14 mmHg/50°) leaving white
residue. The solids were re-suspended, then dissolved in hot
MeOH (2500 ml) and left standing at ambient temperature for 12
hr. The white, fluffy precipitate was filtered off and rinsed
with cold methanol. The filtrate was concentrated and set to
crystallize again. The collected precipitate was combined with
the first crop and dried in vacuum oven for 24 hr at 55°C at 45
mmHg. The yield of (R)—5,5—dimethylthiazolidine—4—éarboxylic
acid was 138 g (>99% pure; 86% theory). 'H-NMR, DMSO-d6, (8):
4.25 (d, 1H), 4.05 (d, 1H), 3.33 (s, 1H), 1.57 (s, 3H), 1.19
(s, 3H). C-NMR, DMSO-d6, (8): 170.8, 74.4, 57.6, 51.8, 28.9,
27.9. MS (m/z): 162.3 [M+1].

In a 4L reactor equipped with mechanical stirrer and
thermometer, a buffer solution was prepared from potassium
monobasic phosphate (43 g, 0.31 m) and potassium dibasic

phosphate (188.7 g, 1.08 m) in DI water (2L). The (R)-5,5-
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with formalin (150 m, 37%aq.) . The reaction m xture
was stirred at +8C for 2 hr, then cooling bath was

wo espouemssand stirring continued for 12 hr. ThePCT/882006/019708
solution was concentrated under reduced pressure (14

AIRfFEGY Y r A NG FRrPesy e actide (3677 ds WetE m) was
adgedsssgesdesed henidi ssQbvad mgggtluly?g; (2500, J%l%gdwas

| eft standing at anbient” tenperature
cophpdeinfamfige tesdi ppt 48% .Was skphtatelly qf:felc@n:dadr EB%€Eion

Of‘é‘%%?l&?ljlg Bmz‘g@] 1 Iﬁfo c%ﬁ,] tg% }%’Zipgg %entrat &d anq_25

to cryst agal n.
mlhawas onddere dimpm SEhEO f tmestrazrdmxamdtdr irégotdusy @ctti&.mlng

e 4 55 5 The yield of -5
o el 1 o O 3 OO C i G 36 g aad
afte99% wor éOLﬁﬁl%tbhberyH 5 a]rirdk NMRusBNBO:dGPH%@l)by a4dd®ion

( . 4.05 (d, | 3.33 (s, IH,.1.57.(s, 3H),
oflgabiﬁ%lc%%on%%&. N%e %%uér& wcag) gl%g@_e%’teiﬂaﬁ:’m up to
amb¥elt GamiBra2@ire, o2&r 918 N .( 1he) pH163s3acﬁj\ﬂi'éded tln2awith

L reactore equi p ical stirrer
dlfhe{“ﬁo g“?l ‘1 gersgjoﬂﬁcfgﬁr\/\éskﬁr %Bgr%ﬁe?%ated
yeigmxasmlwrﬂmmt@ainmtefmmm e ri43e8 wibh3atB) t¥Ndeutral.
Thgoéglslci é{% dl baSI %ﬁg rlﬂ]raet t%82£ %rlenmao}germf)lalsﬂ D
susperdet] niet h:;ﬂl\/t msaz omxilwna:kAdb@abQ&Mbu CoRfLt i {1 #6+05, min
amg lsiégg adggzd IFtlrredutll conpl ete

i ssolution. TRETSHI u @dw‘f"?\ ‘%Sf}eéﬂe WE&BhDEY and
am&a)ﬁedA Sliémalyaééﬂyobrtlﬁ&art&dléggzhp@ﬁn%f 6(9R5 -5, )5 ~-dimethyl-

) r oride g, m) in
> % SRR sl S it v epia s
149] 9oy O(L%%S&:luﬁ:ﬁel NgsoVededNg 1 M. e ﬂ%@oo‘c g eas) | @ﬁg ,

m xture was nonitored and after 4 hr ound to be p
Wand &tf] UStedM o PHEB by dddit TeA90fmsoli), bi.car ignaze) ,

4. Thedn xtyrewas akl oypd 4©04arN@ URLI O 13 yvr pugo-gs,
(8): 170.0, 154.3, 147.9, 135.8, 134.1, 124.8, 72.6, 54.3,
50.2, 29.4, 25.0. MS (m/z): 303.2 [M+1].

Examgle 6

' 7N\

N@ 0 y

) e
L 1
N §Oz o 0

YO

s—T\ H o

To a solution of the product of Example 4 (1.65 g, 3.88
mmol) in acetonitrile (35 ml) was added the product of Example

5 (1.06 g, 3.53 mmol), HATU (1.75 g, 3.88 mmol), and
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anbi ent tenperature over 18 hr. The pH was adjusted to

2 wth dil . aq. sulfuric acid, stirred for 1 hr and
woe@eipisBat ed yel l ow solids were filtered of f, P€T/NS®A6/019708

wth water to neutral. The solid cake was transferred
trievhylanise | enfayes -f | 358, NeegRIRRAE PFOBENFPEBE! P was

i [ felohng o f m . gr fon
stl\gérae:anﬁﬁ%ﬁfe I?i\?_ltogr%\ﬂcéﬁﬁlg ?\ésﬂé\%gshedrﬁ'r@q@r h&@ §Qa@rf
mixgiuredwpedcomrntyadied ¢ vRAEUP| ttiaé’»%bhﬂﬁo&ﬁdet{llq} aggtate
405 mql m:“fﬂgé/llled v%.t'h (l%”ﬁ(ﬂ' ns§ﬁyll§éﬁécgny!a)1d brine. The

t hiazol I di ne-4-carboxylic acid was 148.9 g (98% pure;
OrgEBYiCt ﬁ;emy)wamqlmm oURBONEE O dillt@r@% @nd |oqpceBtBated

( £ 324 ( 693 ( 8 £(0gm. 2H, —0.36
in ‘;QCEOFDCD 27 S, QEH? , 315%94%'@553!1%@_ bl N'_&, 03
(543NQ@HQI6H2C(JQ) 1¥9. 0/ z2H4L, 3, (ME4T ' 9, 1m35M3 <c113@1131 s 9.09-
124.8, 72.6, 54.3, 50.2, 29.4, 25. é %
({a\/l+(ld] LHEx o0 €56 8F§4a (8ol U} orP & 1t8hé Iy oé‘&ct“@f' 8.07-

tril 35
vvas adgHﬁ (%676%6%&06?’ g? gyrr‘zﬂse% ? 825 Hﬂ 6117(5} 5n17)41_
3"@;0(16) 2BATW (A.1786 70 1.6 3mB81mNplY 7. adtr Det ) andne 5 6.93-

3 m) . The honbgeneous brown sol ution was stirred
6. de(eir, AED ¥ 0Yeh- F20r4 .72 Haur 1) Thie 4or/danBe PBhctd dn62-4.59

m xt.ure was_concen vacuo, ta u t hyl
(Aacilat 8 Pt ye wdsnad wi o T Hea 18Dy Brkd B gy 9
3. i"iiﬁ%s gﬂe ergand a layqk, wag) dra e.Ld Jouer 1Ma280en) .

[tere and concentrated in vacuo to yield 2. 67 g

(97% 3 as an orange foam Rf =0.3 6 (5% MeOH CH 20 2)

Exam mz =711, (MrH) + . 1H NMR (CDA 3) d 9.09- 9.08
: 886884(m IH) d 8.18-8.15 (m IH, d

8. 07- 8.05 (m 7.66-7.63 (d, 2H) d 7.52-7.48

(m IH), d741Nl.38 d 2H) d 7.19-7.16 (m IH), d

7.08-7.04 (m

7
L
N>">50, 0

NEN
(L o‘*

\D

(D

\1

To a solution of the product of Example 6 (2.67 g, 3.75
mmol) in THF (12 ml) was added a solution of L1OH-H0 (245 mgs,
5.97 mmol) in H,O (3 ml). The reaction mixture was stirred at
room temperature over night under nitrogen. Upon completion
the reaction mixture was concentrated in vacuo, dissolved in
H,O (100 ml), and acidified to pH 4 with a 1M HCl solution.

The desired product precipitated out as a white solid and was
filtered and rinsed with H;O to yield 1.87 g (72%) of the title
compound. MS m/z=697, (M+H)*. 'H NMR (CDsOD) & 9.02 (s, 1H), &

9.80 (s, 1H), & 8.47-8.44 (4, 1H), & 8.21-8.19 (4, 1H), & 7.98-
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6.90 (d, IH, d 4.83-4.76 (q, IH, d 4.71 (s, 2H), d
4.62-4.59 (d, IH), d 4.49-4.46 (d, IH), d 3.91 (s,

wo Bos/127584 80 (s, 3H), d 3.22-3.08 (m 2H), d 1rPdBUSMN6/019708
9H), d 1.20-1.17 (d, 6H). Exanple 7 To a sol ution of

7. dde(pr adyct § of . Bxanploe (&, (2067 & 7.53-7548M0h) 3m) THF7.17-
(12 M) was added a solution of LiOH+H20O (245 nys,

7. 153 ol y 5n4+—@0 (93 ﬁﬁ) S The’ 3 actli O PRt ur® Wdd (s,

stl A a o re.oyver gh nger

UpoSL Cg%rb 't he r’e cjttjlégSn ’xturé &ag %%nlcglré <%tg EH)
13c|ﬂM1¥a(3<§!930D®“§SPé9/®d iBoHBO {480 M )53 1andsackdifiedto

pH 4 with a IMHO solution. The desired product
14%{%C|1d10t -atred3but: s’ 8ahilté - 8ol L8l ahd Wil i LE€rBd B2
121'§TSQLCi7\M8th1‘IQ@tCBJY'89| G17216875@ £72z% $f hhe tb%'@ 285

conpound. 'MS ni z=69 ( CD30OD) 02
26 (%, 434A- d 9.80 (s, IH) d847844(d I H), d

8.21-8.19 (d, IH), d 7.98-7.96 (d, IH, d 7.63-7.59

(m 3H), d 7.52-7.48 (m 3H), d 7.17- 7.13 (m IH), d
Ex , 2H), d 4.72-4.61 (m 3H), d 4.14 (s, IH), d

3.22-3.16 2H), d 1.45 (s, 9H), d 1.25-1.19 (d,

6H). 13C I\Aé? (CD30D) d 169.9, 169.5, 168.9, 153.1,

152. 8, 14N7 5A142.8, 140.2, 136.6, 135.8, 134.0,

131.7, 129.]9, .0, 124.2, 123.9, 117.8, 114.9, 81.8,

72.6, LN 9, 41.3, 36.4, 28.5, 26.6, 23.4.
Exang § The oduct of Exanple 2 (52 g, 0.106 m)

arJi ed in” MeOH (450 m ), hydrogenation catal yst

5% Pd/ C, Degussa) was added and the m xture
ed under the hydrogen atnosphere (60 psi)
kE%er absorption ceased (ca. 2 hrs) . THF (150
s aflded to dissolve precipitated solids

The product of Example 2 (52 g, 0.106 m) was slurried in
MeOH (450 ml), hydrogenation catalyst (8.7 g, 5% Pd/C, Degussa)
was added and the mixture was stirred under the hydrogen
atmosphere (60 psi) until further absorption ceased (ca. 2
hrs). THF (150 ml) was added to dissolve precipitated solids
and the solution was filtered through plug of Celite, using DCM
to rinse the filter. The filtrate was evaporated to dryness,
re-dissolved in DCM (300 ml) and stripped again. This operation
was repeated twice. The foamy solids were kept under high
vacuum for 3 hrs. The yield of title compound was 38.3 g (101%
of theory). H-NMR, CDCl;, (8§): 8.08 (m, 1H), 7.56 (AB g, 4H),
7.37 (m, 1H), 7.06 (m, 1H), 3.68 (m, 1H), 2.03 (m, 2H), 1.49
(s, 9H). ¥C-NMR, CDCl;, (8): 173.8, 154.6, 143.9, 141.0,
137.4, 131.5, 130.2, 126.1, 122.3, 118.0, 116.1, 81.4, 56.0,
40.6, 27.9. MS (m/z): 299.3 [M-56], 355.4 [M+1], 377.4 [M+23].
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and the solution was filtered through plug of Celite,
using DCMto rinse the filter. The filtrate was
wer@poe#Bed to dryness, re-dissolved in DCM ( 3ROT/E006/019708
and stripped again. This operation was repeated tw ce.
Exampdef 8amy sol i ds were kept under high vacuum for 3
hrs. The yield of ti conpound was 38.3 g (101% of
theory). 1H NWVR, (d)y : 8.08 (m IH), 7.56 (AB
q, 4H, 7.37 (m A&K06 (m IH, 3.68 (m IH),
2.03 (m 2H), H13cNWR cDa 3, (d) :
M41.40, 137.4, 131.5, 130. 2,
116. 81.4, 56.0, 4 0. 6, 27
» 99 "3[M56], 355. 14
[Mt2 3 ] . Exanple 9 The product of

Ex (38 assune 0.106 m) was dissolved in
(2900 g% faﬁied successively with: N -

met VH“BVD I 27 g, 30 m, 0.266 m; 2.5 eq) ,

HOBt (17.3 g, 0.128 m 1.2 eq) , and the product

of Exanple 5 (33.8 g, 0.112 m: 1.06 eq) . The
resul ti ng _non- honogenous sol ution was cooled in_ an

i cENBaPROPBCH 40 FpMRCafed3 it t B EBCTEE §-¢0° B 1% m

disscolivkd€qh bBMONSo P QR Theat EACHI ML ITNlULEwVES: N-
stirred, a||OMAn% it to warmup to anbi ent tenperature
r

metgipdimorReohéRe 42hrdard fhenCf 396 I8 - R, ¥Rat (17.3 g,
0.0 ¥ent, was sgfi pped adpheghduesdlimemipied s n38t Byd, o.112

acetate (1.2L), washed with sat. aq. bicarbonate (2 x
m; A5@6neR) - REeeFedpHoing yon-Beragerayd sAYUtire WRf egroled
in W qa@ggg@ o sl alg. F}-Qgtéc’glm%%ho%ﬁ)\@as( obiktered gnd.,

eVaporated to dryness, [eaving a 11 ght orange;’ viscous
1.D0idqg) 16 gng>pd00%n. THee rerudéoproddtcirerasspetiftred, by

| ash chromat ogr aphy. on_si.lica_gel 4 i_ot age 75 in

L R G A e R e T
hr cont aienn@opul® hr more. The solvent was stripped and
residue dissolved in ethyl acetate (1.2L), washed with sat. aq.
bicarbonate (2 x 250 ml), water (250 ml), brine (300 ml) and
dried with magnesium sulfate. The solution was filtered and
evaporated to dryness, leaving a light orange, viscous oil, 76
g (>>100%). The crude product was purified by flash
chromatography on silica gel (Biotage 75L, in ethyl-
acetate/methanol (3%) mixture. Fractions, containing pure

product, were combined and evaporated to give 54 g of of the
title compound (yield 83%). *H-NMR, CDCl,, (8): 10.37 (s, 1H),
9.11 (s, 1H), 8.87 (m, 1H), 8.19 (m, 1H), 8.05 (m, 1H), 7.56
(AB g, 4H), 7.52 (m, 1H), 7.36 {(m, 1H), 7.06 (m, 2H), 4.83 (m,
1H), 4.58 (AB a, 2H), 3.96 (s, 1H), 3.19 (m, 2H), 1.49 (s, SH),
1.22 (s, 3H), 1.18 (s, 3H). ™C-NMR, CDCls;, (8): 169.7, 167.6,
153.9, 148.4, 143.8, 140.9, 135.8, 135.6, 132.9, 131.9, 130.2,
125.9, 123.8, 122.1, 118.0, 115.9, 82.8, 73.6, 60.3, 54.8,
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product, were conbi ned and evaporated to give 54 g of
of the title conmpound (yield 83%. 1H NVMR CDC 3
W@ d)o6/127584 37 (s, IH), 9.11 (s, IH, 8.87 (m |P)T/US2008019708

S Pae oV 1100 66 T 2Ry, 2 3 | WS PR { -

562K) 633, 96[M+s1] 1 HpL.3. 19+23) . 2H), 1. 49 (s, 9H), 1.22
(s, 3H, 1.18 (s, 3H). 13CGNWR, CDA 3, (d) : 169.7,
167.6, 153.9, 148.4, 143.8, 140.9, 135.8, 135.6,
Exp®pl9,.1031.9, 130.2, 125.9, 123.8, 122.1, 118.0,
115.9, 82.8, 73.6, 60.3, 54.8,53.7, 50.6, 37.8, 29.1,
27.8, 23.9, 14.1. MS (nz) : 583. 3[M 56], 639.4
WD) , 661.3 [Mr23] . To an ice chilled solution o f
érlf | uorobutyrate (15 g , 89 mml) and ethyl
rné%e (36 tnL, 444 mol) in THF (200 nL) under N 2
Fs@@s added a solution of 1 MKQBu in THF (107 mol
107 nL) over a 25-minute period. After 15 m nutes the
ice bath was renoved and the reaction m xture was
stitéesh one heuyriaqgt e 035194
et hyl formate 18éﬁL?59@&h5§QHﬁ 3&gﬁt ﬁgéﬁé# |¥§atﬁ (15
I/ r BACTTON Al & éyﬁa§O§@$¢¢e@“bv@mnﬁ@ﬁtmmdhé ¥yredBtH dA00 mL)

unfb¥t W §2Wa83808CE nécgﬁlt%%nagg thg x&si.d LEL% %(F[S dglo 9 nr?rgol

bet ween cold ether (100 nL) and co wat er
L0ThBLh P heSadienhs mﬂa@ei wadfadirush edinw- s wiltch ice bath

waSO0REEMNd At HEL reé@@l&{ %%hr‘@%egxé’g?}e 5 c%l}nhet rflour at

di chl oronet hane (1 x 10
ro@@nﬁ?W&&F%ﬁW?&nlCA@Q%Fa@m%i\ﬂﬂhalméshsdtﬂﬁtlﬁkmmun@zelmMOl)

wad OQhéﬂ-)adde@r 'a%g QNQS% 4étloa{ Irt!lg(%[lﬁg CY%Q TLQJ\.I#:C & torv%trlelgght

to yield the title conpound a st
Thgor pafFiced WipoHT St Wndli erpcerdratgd( 88d580e . radiSiuen z) =

pa%@&f%é‘fﬂ Iﬂe)c%een%@f@'@tﬂe]r (100 mL) and cold water (300

mL) . The pH of the agueous phase was adjusted to 2 with
concentrated HCl. The product was extracted with
dichloromethane (1 x 100 mL, 45 x 75 mL) and the combined
organic extracts were washed with brine (1 x 100 mL), dried
(MgsS0,) , filtered, and concentrated to yield the title compound
as thick oil which solidified upon standing, 10.2 g (58.5%).
MS (m/z) = 198 (M + H)".

Example 11

SN

A

To a solution of the product of Example 10 (10 g, 51 mmol)
and diethylguanidine sulfate (8.3g, 25.2 mmol) in EtOH (60 mD)
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To a solution of the product of Exanmple 10 (10 g , 51
mmol ) and di et hyl guani di ne sulfate (8.3g, 25.2 mol)
WO ookt 284 60 nl) under N2, was added NaCEt, 21%GDUSI000019708
in EtOH (20.7 nL, 55.5 mol) over a 10- n1nute geriod.
undFheNy.eates sAdad MAREE wad 5t FeAUREaR ekt At Qef(Rlx 71 B/ 5255

mmompuéédr-@eldq%tlﬁ[leg soluld QR WasoR 0l -8d1@NGas then

poured into cold water (100 nlL) to give a honpgenous
heatefluat oref e fpH Bf hewes sol The &?%@93@?%%% el ion was

cooRBRT 9X4 %Lﬁle)ﬁ 3nPobig GRteer HGElooaRd) 1N e S r3obdnous

preci pitated from sol ution, which was col cted by
solfitienat i Bre Pﬁh@flF@ﬁts@%ﬁF¥Rﬂ|W$SN&§JHﬁ§ﬁ%dt%m%HPﬁH&F@ﬁtelY

3. Sa{;}gtﬁ“ édﬁjé V\/%% n’}éhal g' 1@91-1(;21 9 gl. so(l%%%r@g I\]I%\/Rb@agéé |f‘?com

compoun
s0l@D3CD) mzih:?crsara(sbrcoélecw@ b.\za @51t(rq1t1@ﬂ) The 3@9(*6; tzlﬂ)
solleQ%% EWa?%EX w1’1::?1aQQJc§ 1%1& Jlxa%&l\@as 99@1@%&1%% th gt he
(23m o8. 8e nmigi e, cmpm(ldgs 1@8 (mz/za rmraﬁp ﬂérru H)". 1H NMR

(3Og0%£% 8$%£Pa5u05%%2%¥}) n%&gr?hég?quWQQJCgeég ﬁ%bl%H)’
1.2wastadded. The reacti on becane honbgeneous and was

stirred at 00C for 3 hours. The m xture was quenched
wth sat . NaHCO 3 and extracted with

Exa%b&hlmnornethane. The organi c phase was washed with
citric acid, dried over Na2SO4, filtered, and

concentrated in vacuo to yield 2 .87 g (94% of the
~~jtke conmpound as a brown solid. 1H NVR (300 MHz, CDC
éimd 8.28 (s, IH, 3.65-3.52 (m 4H), 3.29-3.19 (q,
N 1.22-1.17 (t, 6H).Exanple 13 A solution o f the

é#%t of Exanple 12 (1.3g, 3.5 mmvol) , H Phe (P-NO
2 ) u(l.1g, 4.2 mol), and DIEA (0.9 tnL, 5.3

A flask was charged with the product of Example 11 (2.0 g,
8.02 mmol), DIEA (1.5 mL, 8.83 mmol), DMAP (.98 g, 0.8 mmol),
and dichloromethane (30 mL). The mixture was cooled to 0°C and
trifluorocacetic anhydride (1.5 mL, 8.83 mmol) was added. The
reaction became homogeneous and was stirred at 0°C for 3 hours.
The mixture was quenched with sat. NaHCO; and extracted with
dichlorormethane. The organic phase was washed with 0.2 N
citric acid, dried over Na,S0,, filtered, and concentrated in
vacuo to yield 2.87 g (94%) of the title compound as a brown
solid. H NMR (300 MHz, CDCl;) & 8.28 (s, 1H), 3.65-3.52 (m,
4H), 3.29-3.19 (g, 2H), 1.22-1.17 (t, 6H).
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in CH 3CN (14 ttiL) under N 2 was heated to refl ux
overni ght. The next day additional H -Phe (p -NO
WQrO6B27560. 8 g , 3 Mol ) was added and refl ux MEBUS2006/019708
conti nued for 3 days. The reaction m xture was then
Exammled3and concentrated The residue taken-up in Et OAc
(50 m.) and the organic portion washed with 0.5 N KHSO
(3x50rrL) , water (1 x 50 mnL) , brine (1 x 10
SO 4) , filtered and concentrated to a
The crude naterial was purified by flash
oma og aphy (5:1 hexanes /EtOAc) to yield 640 mg
lgo title conpound a s a golden gum TLC
3]1 es OAc, Rf =0.30, MS (nfz) = 498 (MtH) +
F,G~ 1H NI\/F@ (300 MHz, cDd 3 ) d 8.19 (d, 2H), 7.80 (s,
IH, 7.25 (d, 2H), 5.19 (br d, IH), 4.95 (q, IH),
3. ?OSCQUSGOPITPf4tF§*,P1@d453t- o3. Bsagpd e 213H) (1 .39103( §, mmol) ,
e 1.,0 6 anpl 4 T
o Rie o P il 914 RelboL, ML PRSI Sl B o)
in dPEBEY| ved hh) ahgtﬂmtl\b \Eaa{]-lile(ﬁem_)mt wexﬁ,ﬁmzhovmnaﬂnted The

ne%gb(fg t%ﬁ%ﬂr ogena |on2(4 {Oeagcyr,og ﬁ{%no (g Paded

and\mez:ﬂilm mSSOOngsn@éd Fdir G daye thl% wesa gdided mardutdevas
t b t t o _hydr.ogenati.gn

enEEAS I, ALK RS0, SUOMES! Bl DhRBEN Lep (AR (o0

mL)t mmﬂagih@aoprednmt Bettiien ardheewithto a eV iSO, (3 x 50

e fONBEAS 310 49 LY S e (L0 8 | NEeddd ofisg.)

fiII[ﬁeéB)and tonbefisratled)to @ 9@0@11;5]2 dhm. 6.76( (cdudé H ,
05 -(br. d 45 6
w0 Byl el oy e Byeelogyl 1”0 g

hexanes/EtOAc) to yield 640 mg (38%) of the title compound as a

golden gum. TLC: 3:1 hexanes/EtOAc, Rf = 0.30, MS (m/z) = 498
(M+H) ™, H NMR, (300 MHz, CDCl;) & 8.19 (d, 2H), 7.80 (s, 1H),
7.25 (4, 2H), 5.19 (br 4, 1H), 4.95 (g, 1H), 3.70 -3.50 {m, 4
H), 3.45 - 3.25 (m, 2 H), 3.10 (g, 2H), 1.40 (s, 9 H), 1.05 (t,
6 H).
Example 14
/\N/\ NHZ

o

YUY
FsC ©

The product of Example 13 (635 mg, 1.27 mmol) was

dissolved in absolute EtOH (5 mL) to which was added 35 mg of

Pd/C, 10 wt%. The reaction was subjected to hydrogenation (45
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Exanpl e 15 A solution of the product of Exanple 14
(598ng, 1.28mml), 2-chloro-3-nitropyridine (243 ny,
wa2®8/120584 ) , and DIEA (0.67 nL , 3.83 mol) i nPE/OB200&019708
u y € 3
psiLj, under oNZ M@@r@@ﬁi%ﬁnﬁ%.%gRg ? %@%ﬁﬂ%?ﬁvg?, LBt o

reacti on was cool ed and addi ti ona ' :
wag peepY rand rée( zeagfion. whiyms poand BEfed=d karl,

hyarég Iﬁman vas gdded araﬂfe&lm 5@6\0% Mas heat ﬁ%ﬂx@ure was

for one day he reac Ion mX ure was

£ 13:6%%%tfrka%0éﬂ@haﬁdpﬁﬁe0$ eS¢ e taalldenhapflhtﬁ‘tt;@ma(zsgomn;_)
inC S y\%v\@ﬁém X

coéciﬁgrﬁegn%:%ﬁeg@géugius Washe/es3 \R’gsEEa\é\g_hg ractet vvlth

(mEeDie 468 x(MJHEI)ﬁ;L) 'H FMR ¢odiNted, @D@aﬁl) C5 extisaqks WeRE,

S 380 7', % Ranes 1 90 30 0L B Bri b %o ) 1,

3.90ied . (4S04) 6, H j | 1 ered- andost(ki, pped) ;olafb oAngey) , 1.15
-gu The crude product was pur|f| ed by flash

(t chr'omat ography eluting with 4: 1hexanes/ EtOAc (R f =

0.14; to yield 610 ng (81% of the title conpound as a
Oile M5 (mz) =590 (MrH) +, 1H NWR (300 MHz ,

d 10.10 (s, IH, 8.55 (d, IH, 850 (m IH),

7.79 (s, 1 H, 7.75 (d, 2H), 7.15 (d, 2H), 6.80 (q,

IH, 5.10 (br,.d, 1 H) , 490 (m 1 H, 3.70 - 3.45

(m 4 H, 3(25](m 2H), 3.10 (g, 2 H, 1.40 (s, 9H),

1.10 (t, 6 M= nmple 16 To a solution of the product

of Exanple 1 H( nmy, 1.03 nmol) in absolute EtOH (5

xdded 60 ng of Pd/C, 10 wt% The m xture was
0 hydrogenation (45 psi H2) overnight. The

Ex

A solution of the product of Example 14 (598mg, 1.28mmol),
2-chloro-3-nitropyridine (243 mg, 1.53 mmol), and DIEA (0.67 mL
+3.83 mmol) in EtOH (5 mL) under N, was heated at reflux. The
next day the reaction was cooled and additional 2-chloro-3-
nitropyridine (40 mg, 0.25 mmol) and DIEA (0.11 mL, 0.60 mmol)
was added and the reaction was heated at reflux for one day.

The reaction mixture was then concentrated and the residue

taken-up in EtOAc (20 mL). The organic phase was washed with
water (2 x 20 mL). The combined aqueous washes was back
extracted with EtOAc (2 x 10 mL). The combined organic

extracts were washed with 0.2 N citric acid (3 x 20 mL) , water
(1 x 10 mL), sat. NaHCO3 (3 x 20 mL) , brine (1 x 10 mL), dried
(Mgso4), filtered and stripped to an orange gum. The crude
product was purified by flash chromatography eluting with 4:1
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the title compound. M5 (mz) = 560 (MtH) + , 1H NMWR
(300 Mz , DA 3) d 7.85 (d, 2H), 7.80 (s, IH, 7.20
w@ cgoe e84 7. 05 (d, 2H) 7.00 (d 1 H), 7 75 ( MPC1/UBH006/019708
6.20 (br S1 H) , 5.15 (br. S
hexagepy EEORCARRE my Offtl‘ibe) g, %F(?l(doﬁlé mgzliﬁl )3 ‘g'fg]t(hrﬁ 1
comphiiRi @& 22Hka 4180 Mss, (n9H), =153b (M+H)G, HH Branplz@ ol WA |
sol ution of the product of Exanple 16 (141 ng, 0. 25
cncmoﬁ)lanuocm 62 ,n§;59. §¥8 Hhol )B-5R cecl®) (7 mY (Ras?
ni gh xt -d di 140N |3 VH
H)’O '%% §h0$%)ﬁag %dde tﬁegyegg |%%)mgil§R(P$eQ K
4.9@nother Hay 3. The—rba‘kﬁl(@n M Kb urd-das(mhed) , 3.10 (q, 2
cpngentJ ated and, § aken in Et OAc (10m.) and the
ofg%ﬁl{:srpor%sl 02 \Né:lsﬁgd 6t/Jw@It)h 0.2 Ncitric acid (3 x 5
m) , water (1 x 5 nL) , sat. NaHCO 3 (3 x 5 nL) ,
[ 1 x5n) , dried (MgS™4), filtered and
EEE%%#%:;érated to yield 69 nmg (47% the title conpound
as a foam whi ch was used wi thout further purification.
MS (mz) =586 (M+H) + , 1H NWR (300 vz , CDA 3) d
8.20 (br S, H) , 805 (d, IH, 7.80 (s, IH, 7.65
(d, 2 H, M @ 3 H, 705 (m 1H, 515 (br d,
IH), 4.95 (y!H, 3.70 - 3.45 (m 4 H, 3.25 (app d
g, 2H), 1.40 (s, 9H) , 1.15 (t, 6 H)
3 To a solution of the product of Exanple 17
0.114 mmol) and K2CO3 (150 ng, 0.457 ntnol) in
etpney(dNal) was added Mel (21 uL, 0.343 mmol). The
uspgnspon was stirred overni ght at room tenperature.
FsCThe reaction mixture was then concentrated and the
resi due was taken-up in EtOAc (5 nL) . The organic
portion was washed with water (3 x 10 nl) brine (1 x
10Tely solriied ENySDE)PFeducr ef FFampdACERt FEt L dt o1 - 03

mmoX e!uq gk?g@létjeo%@)HOfS mL) was added 60 mg of Pd/C, 10 wt%.

The mixture was subjected to hydrogenation (45 psi Hz)

overnight. The next day the reaction mix was filtered through
Celite and the filtrate concentrated to give 500 mg (87%) of
the title compound. MS (m/z) = 560 (M+H)*, 'H NMR (300 MHz ,
cDCl,) 8 7.85 (4, 2H), 7.80 (s, 1H), 7.20 (d, 2H), 7.05 (4,
2H), 7.00 (4, 1 H), 7.75 (m, 1 H), 6.20 (br s 1 H), 5.15 (br
s, 1H), 4.85 (m, 1H), 3.75 — 3.45 (m, 4 H), 3.40 (bxr s, 2H),
3.15 (m, 2H), 3.05 (g, 2H), 1.40 (s, 9H), 1.15 (t, 6 H).
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the title conpound as a clear oil which was used
W thout further purification. M5 (mz) = 600 (MtH) + ,
WA RhOBWERS6B800 MHz , CDCOl 3) d 8.10 (d, IH), 7.7BCT/ES2006/019708

eekH) 761 (d, 2H), 7.30 (d, 2 H), 7.25 (m IH), 7.05
-—%£%41#§7 5.15 (br s, IH), 4.95 (m IH, 3.75 - 3.40
(m 7H), 3.25 (m 2 H), 3.10 (d, 2H), 1.40 (s, 9H

1.15 (t, 6 H) . Exanple 19 The product of Exanple 18
(69 nmyg, 0.1 ) was dissolved in formc acid (2

m) and the tion was warnmed at400C overni ght. The
reactl on xtyr enwas concentrated to yield 55 ng (88%

“oN"the t] cafrpound as a tan solid. TLC: Rf = 0.50
*%\|w 2030 . 194PA, Reverse Phase C 18 silica),
(m4) = 544 (MtH) +, 1H NMR (300 MHz , DMBO-d 6) d

7.99 (d, 2H), 7.70 (s, IH), 7.65 - 7.55
Héo 7.45 (d, 2 H), 7.19 (m 2H), 7.05 (app d , 1

, 7.61 (m 1 H), 3.65- 3.10 (m 11 H), 1.10 (t,

6 H, 13C NVR (75 Mz, DVSO-d6) d 174.9, 164.2, 161.5,

160.7, 159.0, 153.3, 143.8, 141.1, 138.7, 132.7,

130 530112908, of28hT, pURBLY, of2Bxdmpld 81, kaSH@" 96290

4, ; 8ug31y 4,31 27 8 2.
mmé@ a asgqllft%lloﬁggf "3 % %ﬁ\m%% %chflyI‘:% rﬁ" S( §%@red
overgigtE .nmhp nﬁxﬁm@ﬁy(&ﬁﬁu@ﬂpna&scaﬂdéd)N&ZSCSlHSZﬁhol) was

w130 {
B O T e

mixtigrarivaisutbeandohbentsiied endevapen ate i il teA cr edum&pl and
G B Kl T DA B e
wapgodict 5The)sobati deies 131t e eth)gndbrtihe (1 x 5 mn)
dried (MgSO,), filtered and concentrated to yield 69 mg (47%)
the title compound as a foam which was used without further
purification. MS (m/z) = 586 (M+H)*, 'H NMR (300 MHz , CDCl;) &
8.20 (br s, 1 H), 8.05 (d, 1H), 7.80 (s, 1H), 7.65 (d, 2 H),
7.90 (m, 3 H), 7.05 (m, 1 H), 5.15 (br d, 1H), 4.95 (m, 1H),
3.70 - 3.45 (m, 4 H), 3.25 (app d, 2 H), 3.10 (g, 2H), 1.40
(s, 9H), 1.15 (t, 6 H).
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orange solid was washed wth water and dried to afford
4.3 g (86% of the title conmpound. 1H NWVR (300 MHz,
worMeeHese) d 5.84 (2 H, s ) , 7.79 (1 H, s )PCT/LI8208§019708
IH br s ) ; MS(mz) : Mk = 162. Exanple 21 To the
@&?—J@d& of Exanple 20 (4.3 g , 26 mol) dissolved in
cone. NH4CH (4 nL) was added EtOH (40 nmL) . To this
sol ution, Raney N ckel (excess) was added in portions.
The reacti s stirred at roomtenperature overnight
and then h at 800C for 2 hrs . The m xture was
filtered thrjpu Celite and the filtrate concentrated.
Re™c or oguct was purified by flash chromat ography
N L tsi iy Et OAc/ hexanes to afford 1.6 g (47% of
the tiltl e compound as a yellow solid. 1H NVR (300 Mz,
Oe5.90 (2 H, s ), 820 (2 H, s)

O 7
(M2)o = 13 0 . Exanple 22 To the product of
FsCExanple 21 (0.51 g, 3.9 mml) in MeOH (20 nL) and
HOAG Jibowas added (REHO:( @ .19 ZB7mR),) 0114
Then %\laosBoa SCNn(590 rrg,e&é. 2 ol ) f/\{/aélgpadded I n one
5 mmopbrandrk2CPhd 15avsi oh- 4&s widllr é8 accke®m tlerPer apgr edded

Mex?%f@ﬁgg}.dﬁ%d addi ti opal SHRACHD: and- NaBH 3N gt

Wer e added. The reaction was stirred overnight,

at toooergedurgndTheereast dre Migsurakeas uphsh @nosgtrated
apf. Sal 3¢ a8, SCRRTAIRE 3GURDYS | AYLTo MBS

andbgg?( %(sflrda}%te Svmt?ﬁgEt%Cﬁc. The coﬁbi neg _organioc ay}gr

porwasn dvaediaigdcohtbnvaaeed 3 « 40 86 duerimhely esildual)

was di ssgl ' i t h HQAC, %) of
o arslS SRR, TP BALSERLED A RO GRRR o
theptotidurenmescr ebed abeae ¢ie wivigdewpeodsred widshout

rified by flash ghr ogr N.$klicqy WsknN9300 vu
furﬁk{&f&c?%]glx]gynceast,lo 0 g?f g‘%é’o. S%S%{ég[f%ﬁo'f thelﬁtﬁlRt Iqe “
cpCl;) & 8.10 (d, 1H), 7.75 (s, 1H), 7.61 (d, 2H), 7.30 (4, 2
H), 7.25 (m, 1H), 7.05 (m, 1H), 5.15 (br s, 1H), 4.95 (m, 1H),
15 3.75 - 3.40 (m, 7H), 3.25 (m, 2 H), 3.10 (d, 2H), 1.40 (s, 9H),

1.15 (t, 6 H).

Example 19
7N
N./
N N~
Y
0]
N °N

20 Fs

The product of Example 18 (69 mg, 0.115 mmol) was

dissolved in formic acid (2 ml) and the solution was warmed at
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conmpound as a yellow oil. 1H NWR (300 MHz, CDO 3) d
1.3 (3 H, g, J =12 Hz), 3.29 (2 H, m) , 4.21
W@ bods/1bsg4 , 8.04 (L H, s ), 8.36 (IH s ) ; M/RI00H/019708
o NHE = 158. 3 _To .t he c e, 22
op MGG, Brarle. 2810 e ol gyt 0l PAe 22110
55 WEA( 69% udz:ﬁ t@red Hisdri cotpooyd mlaorUa@es(stDld,Z LG : (Rf6¥
ctjo ture was |rre
0. 5gﬂﬁﬁeratur€H¢§? b {Lfgﬁ$ %ﬁ%@%epar ?lonedf%gg&%%h MS
m/Eb Oé\cSamd (sat) -, Nahi@@ 3300Tnﬁzsepmm&ﬂ; agueous (sayeH),
back extracted with EtQAc . The conbi ned organlc
7. 9Pa§@v #as dried dfd eBhcentated 135 dive26®) ny’ (B7oft: 2
H) 0 .tbe (hi t2® conpeund ﬁh&ChLW@S used Wit houir) ftﬁt&£L-3 10
purlflcatlon 1H NMR 00 MHz, CDO 3) d 1. 26 (3 H,
(m,31865H3, 69- 1A ), 64H21:PEHNMR7(1$ X2z HDMR-48) (PH)174.9,
8,54 GLsHy) e
to4p taﬁé%s§251 eﬁgné%ﬁated£€§e%ré§%»gggig VnglﬂgI ?i%aS7’
130( B, z)1292. MHHL26 263 1ERafApl 82244 ,Tol 18 .sol 4iboehA, o%t(h,e 56.4,
roguc 23.(0.1 0.42 mmol ) and the
S %foggc% % E§a2§1§ 8520913%4Q3, 0.38 ntnol) in IPA
(2.5 M) was added DIEA (0.35 m, 1.9 mml) . The
Fx Egﬁgtbgn m xture was stirred in a sealed tube at 1300C
ays. The crude m xture was concentrated and the
oil was purified by flash colum chromatography with a
solyent gradient of 0-10% MeOH in CGH2A2 to yield the
tNt TN conpound as an oil. 1H NMR (300 MHz, €D 3) d

lie 1.2 H, m) , 1.26-1.31 (1.8 H, m) , 1.50-
Cl71, (9SfFH,d,J:9Hz),3.O(1H,m),3.2(0.8H
, 3.36 (1.2 H, m) , 4.12-4.18 (1.2 H, m) ,

496?5 10 (.8 H, m) , 5.80-

To a solution of 4,6-dichloro-5-aminopyrimidine (5.0g ,
30.7 mmol) in DMSO (30 mL) was added Na,S'9H,0 (7.4 g, 30.8
mmol) . The mixture was stirred at room temperature overnight.
Water (40 mL) was then added to the mixture and the solution
evaporated under reduced pressure to approximately 6 mL. To
this solution was added conc. HCl (0.5 mL) and water to
precipitate the product. The solution was filtered and the
orange solid was washed with water and dried to afford 4.3 g
(86%) of the title compound. 'H NMR (300 MHz, DMSO-d¢) & 5.84
(2 H, 8), 7.79 (1 H, ), 14.37 (1H, br s); MS(m/z): MH' = 162.
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5,9 (1 H, m) , 6.93-6.96 (1 H, m) , 7.07 (1 H, m
) , 7.31-7.45 (5 H, m) , 7.66-7.75 (3 H, m) , 8.06
W@ 20061127583 ) , 8.44-8.51 (2 H, m) ; HPLC M5S: BCTYE®06/019708
eak at. 1.29 mn, M+t = 581. Exanple 25 T o the product
EﬁgﬂEEEiﬁhple 24 (7.6 my, 0.013 mmol) was dissol ved in
CH2CI 2 (0.1 mM) and TFA (0.05 m) . The reaction
was stirred a t roomtenperature overnight and then
chicentrated t o yield the title conmpound. 1H NWR (300
3)d1.07- 1.21 (3 H, m) , 3.2-3.3 (2 H,
) 3.65-3.8 (2 H, m) , 4.2-4.5(2H, m) , 554
( H l_|os 7.15-7.18 (IH, m) , 7.35 (IH m) , 7.46
(H , 7.56-7.63 (4 H, m) , 7.81 (1 H, bs) ,
7 9ﬁo(ﬁhéﬁpr06hbt o8. ﬁ&hﬂ§h6420 HH)B 98 5@6(ﬁﬁdi B ysolved
PLC/ V&; S|nglggg + = 525
ln&%ﬁfﬁ JgHT U o grag é&fisﬂ %FP% %402mL) To this

sol&mmhlm@m&émpy&x&agb N&ak3a8d8d, id SdrtiRs). afide
N-dii sopropyl ethylamne (3.2 ttilL, 18.1 mol) in THF
rei%‘bl%)w StAdded At SHIaR ITGRPETRERrg  overnight and then

heatéd raphanyl abanm nerd - buhil mest &fe (vflassékJ.Qteréé dn AR
in THFE (15 nl) _via cannula. After conplete addition,

cel i ot dve \ﬁ/é%tgtir—? rEPEETOredC fBRe 3°0dR Mprdyct was
puBl £1dy IAMmMe sb3 cBrfkat o2y TBR! 11 W8S added; atdakhNBexanes

reaction stirred for_18 hours a t roomtenperature. .
EO THEN DL thi-6n ST &Y eOTalsh Sridefit FATREUTH YhcuSdAqt pelid.

'H nesi ddeot akeN ipsdm.0. & N ¥ ( 100:hL) 8. 2dhes N XtYr.e
extracted with di chl or omet hane (é x 50 nmL) ‘and 't he

Msgﬁaﬂ|néﬁlorgéﬁ@c | ayers were washed with sat NaHCO 3,
water, dried (Na2SO4), and concentrated in vacuo. The
residue was purified by flash chromatography on silica

Exampley %% hyl acetate/ hexanes, to afford 5.9 g (70% of
the title conmpound as a white solid. 1H NWMR

To the product of Example 21 (0.51 g, 3.9 mmol) in MeOH
(20 mL) and HOAc (0.5 mL) was added CH;CHO (0.52 mL, 9.2 mmol).
Then NaBH3CN (590 mg, 9.2 mmol) was added in one portion. The
reaction was stirred at room temperature overnight and
additional HOAc, CH,CHO, and NaBH;CN were added. The reaction
was stirred overnight, concentrated, and the residue was taken
up in EtOAc and sat. NaHCO;. The separated aqueous layer was
back extracted with EtOAc. The combined organic layer was
dried and concentrated to a residue. The residue was dissolved

in MeOH and treated with HOAc, CH,CHO and NaBH;CN as described
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(300 Mz, cbd 3) d 1.24 (6 H, m) , 1.40 (9 H, s)

, 3.11 (2H, m) , 3.51-3.72 (4 H, m) , 500 (IH q,
wWQa2006H27%584 7.35 (2 H, d, J=9 Hz), 8.13 (2H, dPCT/IISH06/019708

Hz), 8.73 (IH, brd) , 8.97 (IH s ) ; 13C NWVR (75 Mz,
ab@yg 3Ipldowing the worky ppgprgzedure degcripeg, abgvy, the
crife %roli%gt waé—%:@ufi@pb%‘ flééhgchgoﬂat%gx%%ﬁysgon1§Zl§ca

159.9, 169. M5: single pea
us {5 EUOREAPEEADTS T afdiontd 8n3be {HEsprafdiide sitle

2 , 23 ) y! tyatse 4(3Q0

RN e R A e Y R L

q, SL?|=r rli2ngz) t he- 29 ask HvadVaoknaét él-:IHt dOEH0u§e Mad@uﬁnff@h
ut.es | as S ed with a septum

° %?Sugl’?;dts\?\n tﬁgﬂ%% ogenmﬁggs %/}%e)\pbal | oon, and stirred

under the hydrogen atnosphere for 4 hours. The m xture
Ex%giﬁtered through Celite and the filtrate was

ated in vacuo to afford 9.87 g (98% of the

title conpound as a clear oil. The product was used

w thout further purification. 1H NVMR (300 VHz, CDC 3)

dN1. 2 (6 H, m) , 1.40 (9 H, s ), 3.11 (2H t ,
51-3. 70 (4 H, m) , 4.80 (IH q, J=6Hz) |,
Nd , J=9 Hz), 6.97 (2H, d , J=9 Hz), 8.64
(1 N bt .97 (IH, s ) ; 13C NWR (75 MHz, CDCl 3)
1{.8 13. Al. 9, 37.0, 42.5, 42.8, 54.7, 82.0,

5.30 120.1, 125.7, 130.2, 145.4, 154 9, 157.7,

16Q.1, .170. 3:; k at 704

43(1’?0 kbR atuat o Wiashiios 198, S byt atiotvea

Em&l'lp(llenﬂ.Y ¢8s 48d@d TERL (myol)) amed 1lso§'11cot|1noyl chloride
nmo

2-chl oro-3-nit opyrlmdlne I N
elt%&qnolo Ras™TAEY MR dﬁa&?éPBp gx’f‘élf%ﬂafmsﬁér(ﬁdﬁ?d room
temperdBille) for TheddRacind R dnX bHE €1 1esn e Hetthedh EQ@A@Xand

for 18 hours and then
sat. NaHCO; The separated aqueous layer was back extracted

with EtOAc. The combined organic layer was dried and
concentrated to give 67 mg (57%) of the title compound which
was used without further purification. *H NMR (300 MHz, CDCl,)
6 1.26 (3 H), 3.65-3.69 (1 H), 4.21 (1H), 7.17 (2 H), 8.43
(1H), 8.54 (2 H), 8.86 (1 H) Note: 'H NMR shows evidence of
rotamers as demonstrated of broadness of all peaks; MS(m/z):

MH" = 263.
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cooled to roomtenperature . The m xture was

concentrated in vacuo and the residue taken up in
wetivgli2meet ate. This sol uti on was washed w t h BCRUB2006/019708
Exemplec24aci d, water, sat NaHCO 3, brine, dried

(Na2SO4), filtered, and concentrated in vacuo to yield

the title conpound which was used w thout further

purification. 1H NWR MHz, CDC 3) d 1.17-1.29 (6
H, m) , 1.40 (9 H \'s , 3.22 (2H, t , J=6Hz)
3.64-3.71 (4 H, m) {90 (IH, q , J=9Hz) ,
6.80-6.85 (IH, n1) : 7 24N@2 H, d, J=9 Hz), 7.60
(2H, d , J=9 Hz) ﬁTSS(ZFI m) , 872 (IH d,
J=6 FE) 8.98 ( s ) 10.11 (1 H, s ) ; 13C NWR

2. 9 13. 3, 27.9, 37. 4, 42.6, 42.9,
122.5, 129.9, 132.4, 135. 5, 136.9,
60.1, 170.1; MS. single peak at
anpl e 29 To a solution of the

Exanﬁ\e 28 (0.1 g, 0.127 nmml) in ethano

dedf 10 wt % Pd/C (0.01 g ) . The reaction

m xture was evacuated, flushed with hydrogen via

bal | oon, and stirred under the hydrogen atnosphere for
The reaction mxture was filtered through

oner$our 0
Cel 1T & & tRE™F PT t T &S HCEnPE aEEAPIe VB US 113 gi ve- 42
mmehle dnd |twhec prpduat dﬁﬂgﬂhmymé Bseqom&ﬁgqyt Jlé%t%ﬁgl) %% IPA

(2 E%”rrllf)l Cw%.tsl o'&gﬁy(_% &)S 3)5 m13 é693mr1@z)(2|_| Thm )‘ceactlon
nigLulie 3«8%1 st4rked m.)a sch14 thbe 8t 13570HEL, o 5d%931 he
_6.74 (IH 1 . J=THz) og

S
cr\{c}% mldct)ur’f_sfaﬁl_&§ncef1tf?t(e§ |a|nd Hhe gily wap Ezl)rlfiegzby
£142H, ccdumnTeBr&mzh‘iZégraZoh@svﬁkH ads®l§érrt4 en$: g% %D@
ég : fg{glkﬁ%) g S : 13C N (75

d" 2 18 yiedg ‘e 3*57“21e @?meounsé 3 %2 ail 11?H2NMR
(3Q 1k, TQ1) 612348, (1.2 H, m), 1.26-1.31 (1.8 H, m), 1.50-
1.53 (9 H, d, J= 9 Hz), 3.0 (1 H, m), 3.2 (0.8 H, m), 3.36
(1.2 H, m), 4.12-4.18 (1.2 H, m), 4.96-5.10 (.8 H, m), 5.80-

5.95 (1 H, m), 6.93-6.96 (1 H, m), 7.07 (L H, m), 7.31-7.45 (5
H, m), 7.66-7.75 (3 H, m), 8.06 (1 H, m), 8.44-8.51 (2 H, m);
HPLC/MS: single peak at 1.29 min, MH® = 5871.
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128.6, 129.9, 131.0, 138.8, 140.4, 145.4, 154.9,

157.7, 160.0, 170.4; HPLC/ Ms: single peak at 2.645
worRows/13384 = 523. Exanpl e 30 The product of ExabP@i/@sf96/019708
Exa(mg ;07% , 0.14 mml) and carbonyl diim dazole (0.05 g

) in dichl ororrethane (3inL) were stirred a

t roomtenperature oy ght. The reaction m xture was

washed with water, |ed (Na2SO4 ) , filtered, and

concentrated in vacuo yield the title conpound
whi ch was used w t houf, fudHher purification. 1H NWMR

(300 MHz, CDd 71.28 (6 H, m) , 1.44 (9 H,
m 3.53-3.73 (4 H, m)
2

s ) . 18-3.35

4. 8TNEIN (| . 7.02.7.07 (1H, m) , 7.36 (IH d
J= Hz)/ 7. 4(6H* ., J =9 Hz), 7.70 (2H, d, J=9

NZ), 805 TINA, J6Hz),876(IH,d,J:6Hz),

8. 9(NH Hs)o, 10.40 (1 H, s ) ; 13C NWR (75 MHz,
129 13.3, 27.9, 377 42.5, 42.8, 55.6,
82.4p5116.2, 118.2, 120.1, 122.2, 126.1, 130.0, 131.9,
136. 0, 141. 1, 143. 8, 154. 2, 155. 1, 157. 6, 160. 0,
170.2; HPLC/ MS: single peak at 2.2 mn, MH + = 549,

Exal‘Hjlt%eB‘lorgeu@tSQf Lﬁ:&a@r[bl% f24t f@t? ere UC6 (53.L3f m@é@m)é\@s
30 (0.02 g, mol )" i n acetone 3 nl) was ad

A1 GxPICEa! (10 @52@12, @ 15nimeind FR8 ((@derrethane T@@OrEaCtlon
waQ s?’c?if?& )at r-lo-gﬁ E&%éf g‘@a%vét:hiéﬁg afu?c{ t§1e91 %HH&S@rated

concentrated in vacuo, he residue partitioned
to hstawkihdi CHEdE0rRTPRIRS anéHV\?éMRer 30ﬂ1é’1P@rrg§ﬁCé3>p@rt1| 8 -

1.985£q] | g6t ed, »dgi ed { '}1?2%)4) E Etgrr/é’ 4.2-4.5 (2
oncent’r aed i 2 vagus td yi él e fitle conrpoun
H, whi chp \&els l}éiedbwhhbulS-f’/urltBhéﬂHpumbfl%aﬁ ofiLH,1H) NVR- 46 (1

o, B0 M 5, Gk s R 4Ly M ) U0

(1 H, m), 8 58 (3 H, m) I—IPLC/MS single peak at 0.4 min, MH" =
525.

Example 26

To a cold solution of 2,4-dichloro-5-nitropyrimidine (3.5
g, 18.1 mmol) and N,N-dilisopropylethylamine (3.2 mL, 18.1 mmol)
in THF (30 mL) was added a solution of L-4’-nitrophenylalanine
t-butyl ester (4.84 g, 18.1 mmel) in THF (15 mL) via cannula.
After complete addition, the mixture was stirred at 0°C for 30
minutes. Diethylamine (3.0 mL, 29.0 mmol) was added and the

reaction stirred for 18 hours at room temperature. The
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30

H, s), 3.56-3.72 (4 H, m) , 4.86-4.93 (IH, m) ,
7.05-7.09 (IH m) , 7.25 (IH d, J=6Hz) , 7.39 (2 H
WO 2@6/127580 Hz), 7.679 (2H, d , J=9 Hz), 8.04 (PEX/US2006/019708
J=6Hz) , 8.75 (IH d, J=6 63? 8.98 (1 H,B); 13C NWR
repyblpHMLtDEe JRS(CIRCeRtTH: 1217V60u27a@d e gesqgus,
taﬁgngugp% Q)' 58% ﬁCll1§O§’mﬂ-17 Ehelglgxgurézﬁag e%c@ed with
, 132.3, 135.6, 8, 143.1, 155.0,
digBopomatimne pIPKCﬁN/S“L)SI&ﬁgi dhsegmpiped omaﬁﬂrp lgpiess
were5@§sh£§QHths§g EQH@OSOM%EEQn Qilé@e gguﬁt éﬁé
Exanple 31 (0 mm)lnehano f
copepyt rafesd dire V@PGOt nE?emmSJaii@ed’aﬁopwf%f%@d%C f(l@ts_hs g

nYomad: LIS ragepat 8
TP R S A TR BRECRGE i gngerore
5.8o8acén ¥latadd tlhﬁ? Vaéﬂ,l@ quhmowréisla@ue wastei ssbided HnNMR
(3?6%@9' cgﬁ_bl”pa ?dzéc(%t e ()5 Lo ( E%Dl}?tlsr}umBO)illd?2H )
0. 09 ewdroso gl aci al acet’i'c acid
3.add@d’and tthe W eabt POn( hﬁllxtq»r al=waslzhydY oyenéd &l foor JES
OUES{4 S Sig 0L I—IH t yWag I e 13
HZF hroug %eff)lte and t%e flltr gc%%@entra%tdzﬁ \c/gacuo c
NMRhé75eP§i{Ziu§Dﬁés)t®kﬂe21_hp Li3n 2di Al ®r oetharte, . swasBeld, 54.7,
g2t hy $@ty NaHCO3 g1 ed 4?‘3923931)7 fh%% Edlf‘ﬁda 159.9,
cohcentrate n ‘vacuo. e r'ési'dué was en up
160ePuen&Plahvdiscordenfiprapedk iat ia®Ta wilel diHY =t I461t | tI e
compound. 1H NMR anal ysis of this residue denonstrated
the product contained n o residual acetic acid. 1H NWR
Ex ® Mz, CDA 3 ) d 1.05 (6 H, d, J =6 Hz), 1.17

(6 H, t , J=SHz), 1.39 (9 H, s), 2.04 (1 H, bs)

, 3.03 (IH, m) , 3.24 (2H, d ., J=6 Hz), 3.48 (3 H, s

L) 3.51-3.64 (4 H, m) , 4.83 (IH, m) , 5.92 (IH d
3-7.08 (IH, m) , 7.22 (IH m) , 7.35
Hz), 7.62(3H, m) , 8.03 (IH d, J=6
5 Mz, CDA 3) d 13.2,

To a solution of the product of Example 26 (10.75 g, 23
mmol) in ethyl acetate (200 mL) was added of 10 wt % Pd/C (0.81
g). While stirring, the flask was connected to house vacuum for
15 minutes. The flask was capped with a septum, flushed with
hydrogen gas via balloon, and stirred under the hydrogen
atmosphere for 4 hours. The mixture was filtered through
Celite and the filtrate was concentrated in vacuo to afford
9.87 g (98%) of the title compound as a clear oil. The product
was used without further purification. *H NMR (300 MHz, CDCl,)
6 1.24 (6 H, m), 1.40 (9 H, s), 3.11 (2H, t, J=6Hz), 3.51-3.70
(4 H, m), 4.80 (1H, g, J=6Hz), 6.60 (2 H, 4, J=9 Hz), 6.97 (2H,
d, J=9 Hz), 8.64 (1H, brd), 8.97 (1H, s); **C NMR (75 MHz,
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22.8, 22.9, 26.9, 27.9, 37.4, 42.0, 48.2, 54.8, 82.0,
113.6, 116.2, 117.7, 124.3, 125.6, 129.9, 132.1,
wa3@61275840. 7, 143.1, 144.1, 152.7, 155.68, 15BCDPS2006/019708
171.1; HPLO MS : singl ak at 2 75
oGk hifhi B B F0-4 o W1 o o (e Sor BAatt Bt Bedore 3352
120(. gd332g 7h01ﬁ6 zlrr?ulzl}s .en Fymﬂaj nes1.¥ ,nyxoat, OD?ZI) vm,s
added net hanesul f on oride .3 3.9 nmol ) .
HPLEY MSy o §LRY bR REES glléng t o %ﬁfﬁgiﬁ ?%%h1tenperature
overni ght and was concentrated in vacuo. The residue
Exg@@?etaben up in ethyl acetate, washed with 0.2 N
cifric acid, water, sat NaHCC>3 , brine, dried
(Na2S™4) ,Ffiltered, and concentrated in vacuo to give
the title % nd whi ch was used w thout further
Lp/thriflcatloH NMR (3 00 Mz, cDCl 3) d 0.85 (1.5 H
1.02 (1.5 H, d, J =7 H), 1.13 -
.37 (4.5 H, s ), 1.39 (4.5H s)
, 2.89 (1. 5 H, s ) , 3.19 -3.27
3H, s), 3 47 - 3.62 (4H, m)

36 O(IH m),476-483(1H m),564
(0.5 H , 7 Hz), 5.71
7.0p 2 o@stieqn 9L the) Provluze ?ﬁ Wampc}e 23 4084@@
mmo(71|)|%|9dnsd b gﬁl&%B—'ﬂ:)trop}r%ﬁz.dlZe(szo (22|'gl '30 31 mriol) 7§1

eth\amlshf@xﬁsaédwé\ﬁ@bdéﬂsp@mﬁﬁigthylw@mm (175 IVH% mmol)
Thec%a%)tlgnlﬁlxt&e V\%.% he%tedzét ré‘flu:x?lfor §8a h§171rs §nd then

cogled 5o rpom gqmpe@tuxgaz . Tge m:_lr_@tgure gvas P@zpcengratq_q_gln

aKe 1 7 ae 3 olu :Lon
Va‘ilé‘%aéfdl%s 5‘%81%%81% klng % §132 oy l1%5 tslaa%l 6Tillgg dolut

wasg Ashedl #3th, 015N Tlltlrg?—‘ ¢01@59W€te¥[’60353'— NEGI@OGSI brine,
dr%%’ 2,435 NYR 50008, eVl HENGR L LOLAMRS Svadiid-€Mpie1a
the tltle compound which was used without further purification.
H NMR (300 MHz, CDCl;) & 1.17-1.29 (6 H, m), 1.40 (9 H, s),
3.22 (2H, t, J=6Hz), 3.64-3.71 (4 H, m), 4.90 (1H, g, J=%HzZ),
6.80-6.85 (1H, m), 7.24 (2 H, 4, J=9 Hz), 7.60 (2H, d, J=9 Hz),
8.46-8.53 (2H, m), 8.72 (1H, 4, J=6 Hz), 8.98 (1 H, s), 10.11
(1 H, s); *C NMR (75 MHz, CDCl;) & 12.9, 13.3, 27.9, 37.4,
42.6, 42.9, 82.3, 113.9, 120.1, 122.5, 129.9, 132.4, 135.5,
136.9, 154.9, 155.2, 157.7, 160.1, 170.1; MS: single peak at
6.037 min, MH' = 553.
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single peak at 2 .7 min, M# = 653. Exanple 34 The

product of Exanple 33 (0.05 g, 0.077 mml) was
wole@saobrsed in formc acid and heated at 400C fPCT/1182006/019708
hours. The reaction m xture was concentrated i n vacuo

el d the title conmpound. 1H NWVR (300 MHz, CDC 3)

d 0.81 (1. d J =9H), 1.03 (1.5 H, d, J =09

Hz) , 1.13N- 48(9H m) , 2.92 (1.5 H, s ) , 2.98
LJ(Jl.SH,s N&21-356(9H , 4.24 - 4.35 (1

m 4NHBZ (0.5 H d, J

Exa

m)
Hz), 4.92 (0.5 H, d

: 6
, J = ), 7.01-711(2H m) , 7.26 - 7.30 (2H,
N ) . - 7.38 (IH, m),750-758(2H,m).,
ujén\ (0.6 H, s), 801 (0.5H, s ), 809 (IH d,
J N )ﬁéH NMR shows evi dence of rotaners; 13C NWR
NP?EIM—Q 3) d12.6, 12.7, 21.4, 27.1, 39.8, 39.9,

52.7,106.8, 107.1,114.2, 118.0, 124.4, 126.3, 126 4,
130.1, 130.4, 132.0, 135.7, 136.2 140.5, 142.
147042 ashutpion 5f She jgpoduct f Fxaypies28 6E: 11 g, 0.17

5 mmogtYS ? egﬁa{-}lé\i’ a%h%\ﬁ@eévi&%& Qj‘d/rCOt @”@ﬁ.s ) Hp.t‘-lrg Maaction
. single peak 2.27 mn, % Exanmpl e 35
mixTore, waﬁl@Wﬁ@#&?%%nﬁﬂﬁ%@@¢|WﬁﬁﬂIH¥QF?9€P9V1aI@ﬁ%“ﬁﬁbIfn

stlkge%gggié% h'%ri)h o886 YafesoNE vas addednb@Ve e 5 M

ropvvl se. After the addition was
reaconpnememtux@emx%é@ﬂtgﬁeﬂ1&hxﬁqghMQ@L%Fﬁrﬁ@@ Bl Fid ke

con%én%gtea-h.%q Qééﬂdjﬁl ag&@@ £Pe rﬂ—:)tlv@% @ﬁgda@lqlélh%las used

mXture was stirre rt overnig he reactlon
10 w1tﬂmomtuferm)asrcwmei1{0|a§ttéﬁ andt! tNIPf@ r(éQPdWéZV\/d%DCl3 6 1.16-

1. 3|<1ar(t6| Li oped pefyween £t OAc angs Qo (Bhe @ ngagnp,l;ayﬁr (4

dried and concentrated to a resi due
H, pur,l fii.ed BYHT | @sh/=ohizdmabod? hpH ortsi 1688 (3fnges) . 6.74

(1t QAcHexaness {0 ahf ogd Gbe onzy, 7.12 (2w, 4, J=7.8 Hz),
7.22 (2H, 4, J=8.1 Hz), 7.78 (1H, 4, J=4.5Hz), 8.65 (1H, d,

15 J=6.9 Hz), 8.95 (1 H, s); **C NMR (75 MHz, CDCl;) &6 12.9, 13.4,
27.9, 37.2, 42.6, 42.9, 82.1, 117.2, 118.5, 120.1, 123.5,
128.6, 129.9, 131.0, 138.8, 140.4, 145.4, 154.9, 157.7, 160.0,
170.4; HPLC/MS: single peak at 2.645 min, MH' = 523.

20 Example 30

]
Na NH
LNJ !
WA
g/x
NO

The product of Example 29 (0.075 g, 0.14 mmol) and

carbonyl diimidazole (0.05 g, 0.31 mmol) in dichloromethane (3
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title conpouns as an off white solid (1.1 g, 4.9
mmol, 47%yield). 1H NMR (300 MHz, CDCl13) d 1.26 (6H,
W@ 2006327586. 6 Hz), 3.70 (4 H, m) , 4.08 (3 H PC"E/U$201)6/019708
mr9. Qdre! bt idrdd /atHRliMBemp Mt L 24 T9 {h
product of Exanpl e 35 em? 45 mo < eljﬁ)igﬁg dfﬁ% Ctlon
miKEUye Wes jy3s “irl&élué:’ééew t et GI\KaSS@deglfséaerédSQE)nd
co&ﬂént@aﬁé@.ﬂﬁVﬁ dud 80P E1§haker: ;quer
action m xturae vvasof ?I tered antd ;ihe%%)glp%ﬂrl%%ggl"wh was
us@ nl‘i’éﬁlﬁ?% g Predbiedt pressuHe® &FFOMHEA,hE€DCls) &
1.ui7thexgomayingh)as 18450l de( 85g, 88, 5%
Ielsz 1H NVR (300 M%, %%%?go% 3553-3.73
(4=, gmiyp )4 - 8734o§4(21ﬁ mbr)7 023-BP7( 6HH, t m) J7.-3€6 (Q.HHZ)i

J—,9H§ 67 (8H 2SH) 7L ;(oHPL 7.
9I e 37 To the’d p?jogu%%ﬁofﬁlg)? (2? %N‘?O Sl'g%h' f %)% (17,
E])[‘) ¥ n &iEC 2H(1§ rrE}GaH@D,Tawel (2 HL,s10 1omi0) Mas, s);
13@dﬂﬁd 7§ O £ Ot chl o5 i ge sal.t (1 3 I
. Afte(\r 15 m ndﬁb'll'lL%: Ehg%ve% nlo'jds?’t a?h ﬁg rrztgéf % %"?]I%g
55 xt 87 e mds-bext r 26Bed, bE2Gulen 1220A: 226 $at13NaHOD33 . 9,
13éhe, aguequs 1l,ayer shed w th-E c
conbi ned or gaglg Igggr%\ﬂv\erelwag 4 %vo\ff#% elm\lgHCO 3
HPLRAMBT i 5igolier Prals afi 22 ovay, wSo=45zemd filtered. The
filtrate was concentrated to give the title conpound
as a brown solid (1.3g, 4.3 mol, 100%vyield). 1H NWR
Expmpbe M, DO 3) d 1.20 (6H, t , J = 6.9 Hz), 3 .60
(4H, g, J=6.9H), 3.96 (3 H, s), 772(2H
7.75 (IH bs) , 880(2H d, J=
H s ) ; HPLCO Ms: M+ = 302. Exanpl e

To a solution of the product of Example 30 (0.02 g, 0.037
mmol) in acetone (3 mL) was added Cs2C03 {0.05 g, 0.15 mmol)
and iodomethane (20 ulL, 0.33 mmol). The reaction was stirred
for 30 minutes, concentrated in vacuo, and the residue
partitioned between dichloromethane and water. The organic
portion was collected, dried (Na,SO,), filtered, and
concentrated in vacuo to yield the title compound which was
used without further purification. 'H NMR (300 MHz, CDCl;) &
1.17-1.27 (6 H, m), 1.41 (9 H, s), 3.17-3.30 (2H, m), 3.49 (3
H, s), 3.56-3.72 (4 H, m), 4.86-4.93 (IH, m), 7.05-7.09 (1H,
m), 7.25 (1H, d, J=6Hz), 7.39 (2 H, d, J=9 Hz), 7.679 (2H, d,
J=9 Hz), 8.04 (1H, d, J=6Hz), 8.75 (1H, d, J=6 Hz), 8.98 (1 H,
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To the product of Exanple 37 (100 ng, 0.33 nmol) in
THF (1 nmL) was added KO Bu (IMin THF, 0.5 nL) slowy
wo odoboerses by Et1 (40 DL, 0.5 mmol) . The reactPONUS2006/019708
n1xture was stirred at rtovernight. TLC showed the
) idi SHpPeRr dAseMBt, tFRE1s) abt LAgS materd alR7 - Phe2fi &t ute 8.
s sRapt i Lk oped;pet t d O qu
a2 V-*ﬁye? s Tagne i R e T Coped o gant o
129 .&yel§2wer el Washed 4Ri-Bh 348 :1NaHCO B &rd -Bri A0 -0t Wik 27
d q&gﬁ; t gd gt i Vgt he =tihtl e conpound (90
HPﬂHﬁM% %QH o 83§& ?hgtg&gs ﬁ%ed af?hout further
purlflcatlon 1H NNR (300 MHz, CDCA 3) d 1.10 (9H, m)
Examoxet82(5 H, m) , 3.92 (L H, m) , 7.14 (2H d, J
, 7. 78 (IH, bs) , 844 (2H, d, J = 6.0 Hz)
HPLCYNB M+ = 330. Exanple 39 To the product of

Exanpl e 38 00 ng, 0.61 mmol ) in DMF (4 pil) was
added Et SNa (|66 ng, 0.79 nmol) and the reaction

xture ated at 100 C for 1 hr. LC M5 showed
Ls arting manerjal still present. Another portion of
WaSEt ( ny, 79 mmol) was added and the reaction
N tHe another 2 hr. LC/ MS showed product only.
| enmoved under reduced pressure and H20 (10 nl)
sNadd ol l oned by cone. HC (0.132 nl)

H |-Ioering of the solvent left a residue. It was
dijssolved in EtCH and filtered. The filtrate was

concentrated to to yield the title conmpound (190 ny,
100% that was used wi thout further purification. 1H

NV @@o%@a.ox@@@hed pl’o&ﬂic(:%'f 139cample'3 360 (()49"b 10%)
, 3.60-4.00 (2 H 8.12 (3H

mngl ) A iy Fhago! Jl@’f@h ) ethMﬁaLavWBatwam@iewziaﬁ%@%d 10
wt4i)§8yd:h@ @§°€P0t e BamRlien38:ikd@rdvad A r8HRhdtéd for

18 hours ( 5 psi’ of Hy), filtered through Celite, and
concentrated in vacuo. The residue was dissolved in ethanol (5
mL) and acetone (5 mL). Platinum oxide (0.09 g) and a few
drops of glacial acetic acid were added and the reaction
mixture was hydrogenated for 18 hours (55 psi of Hy;). The
mixture was filtered through Celite and the filtrate
concentrated in vacuo. The residue was taken up in
dichloromethane, washed with sat NaHCO;, dried (Na,;SO.),
filtered and concentrated in vacuo. The residue was taken up in
toluene and concentrated in vacuo vyielding the title compound.
'H NMR analysis of this residue demonstrated the product
contained no residual acetic acid. H NMR (300 MHz, CDCl;) &
1.05 (6 H, 4, J=6 Hz), 1.17 (6 H, t, J=6 Hz), 1.39 (9 H, g),
2.04 (1 H, bs), 3.03 (1H, m), 3.24 (2H, d, J=6 Hz), 3.48 (3 H,
g), 3.51-3.64 (4 H, m), 4.83 (1H, m), 5.92 (1iH, 4, J=6 Hz),
7.03-7.08 (1H, m), 7.22 (1H, m), 7.35 (2 H, d, J=9 Hz), 7.62
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at rt was added diethylaniline (30 nmL ) . The reaction
m xture was heated to 100 C for 30 mn. Then it was

W@ oA tssat ed The residue was partitioned bet MBOS2006/019708
Et OAc and-H2Q - The organic J.ayer was washed with H20

(3fni Be- Ei’h%?ﬁ HHW% drfelzhnd EoNER N T2t t 6DGivle & He - 2.

22t.igt | @2conposing, (B0 993704 1523M®) .2 HBY sand, useds farz s,
the next reaction wthout further purification,

LiapEes MB7 - Mt 22 334 1BRafpl 22219 Tot 3¢ -dol dfFoh: of4the 143.1,
14pr.aduet2of, Exsaes 489(60 o1 . D; Jiﬁaﬂﬁmls) and I@epeak at 2.8
product of Exanple 8 (60 ny, 0.17 mol) in IPA (O
migy) Mias® aiffed DI EA (0.15 nL, 0.8 mmol) . The reactlon
m xture was stirred in a seal ed tube at 130 degrees
for 7 days. The crude m xture was concentrated and the
3vvas purified by preparative HPLC and silica
gel flash chromatography to yield an off white solid
(10 ng) that was contam nated with sone silica. To
this solid S dded 0.5 nL HCOCOH and the reaction was
heated at 4 ernight. Then the acid was renoved
ndyhe residu s purified by preparative HPLC to
~ cE::I:Bnpound (3.4 ng, 0.0057 mml, 3.8%.
OD) d 1.00-1.30 (9H, m) ,
m) : 330370(5H m) , 4.24 (IH m
(IH m, overlap with CD30D), 7.15 (IH,
m 5 (8H, m), 7.90 (IH m) , 8.69 (2H,
/ﬁxr) HPLC/ MB: MH + = 596. Bi ol ogi cal Exanpl es Exanpl e
00 In vitro Assay For Determ ni ng Bi ndi ng of
Candi dat e Conpounds to VLA- 4 A n in vitro assay was

used to assess binding o f candidate
To a solution of the product of Example 32 (0.38 g, 0.66

mmol) in pyridine (3 mL) at 0°C was added methanesulfonyl
chloride (0.3 mL, 3.9 mmol). The reaction was allowed to warm
to room temperature overnight and was concentrated in vacuo.
The residue was taken up in ethyl acetate, washed with 0.2 N
citric acid, water, sat NaHCO3;, brine, dried (Na,SOs), filtered,
and concentrated in vacuo to give the title compound which was
used without further purification. 'H NMR (300 MHz, CDCls) &
0.85 (1.5 H, d, J = 7 Hz), 1.02 (1.5 H, d, J =7 Hz), 1.13 -
1.24 (9H, m), 1.37 (4.5 H, 8), 1.39 (4.5H, ), 2.77 (1.5 H, &),
2.89 (1.5 H, s), 3.19 -3.27 (2H, m), 3.45 (3 H, 8), 3.47 - 3.62
(4H, m), 4.36 - 4.40 (1H, m), 4.76 — 4.83 (1 H, m), 5.64 (0.5
H, d, J=7Hz), 5.71 (0.5 H, d, J = 7 Hz), 7.01 - 7.05 (1 H,
m), 7.20 (L H, 4, J = 8 Hz), 7.29 - 7.35 (2H, m), 7.58 - 7.62
(2H, m), 7.75 (1H, s), 7.98 - 7.99 (1H, 4, J = 1 Hz), 'H NMR
shows evidence of rotamers; ®C NMR (75 MHz, CDCl;) & 13.3,
20.9, 21.4, 21.5, 37.5, 37.6, 39.9, 39.9, 41.9, 51.8, 51.9,
54.6, 55.1, 81.9, 82.2, 103.9, 104.2, 113.9, 104.2, 113.5,
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conmpounds to O4 1 1 integrin. Conpounds which bind in

this assay can b e used to assess VCAMI| levels in
whr@bogissal sanpl es by conventional assays (e.BCT/US2006/019708

conpetitive_assays)._ This assay_ is sensitive tq |C50
H3dtues’a’s ot as apout’ e “Thé?dcti vitq o figirtr 132-2.
135 N§ egrien 2vas4sbeasul£d, by itshe7i ntevact i o5 & ,f 130l.ubl €506,

VCAMLL with Jurkat cells (e.%, Aneri can Type Cu}ture
17¢0t4 ect iBR RGOS £VBdeE2e of FofsgersndHER/ %169y %4
silgm@nnebk @@l b . ki nenWhingh-exps esses hi gh | evel s of

ay Si integrin. VCAMI interacts with the cell surface

in an 4j 3i integrindependent fashion (Yednock, et a |
Exam};[J_le \@ol. Chem , 1995, 5r7_9 :28740) . Reconbi nant

solubl'e VCAM | was expressed as a chineric fusion

protein containing the seven extracellular domains o f

VCAM | on t -term nus and the human 1 gG heavy

chai n const ntlregi on on the Gtermnus. The VCAM I

Lus' on prot eyl WwdS nade and purified by the manner

ri bed b nock, supra . Jurkat cells were grown

RPM @i suppl enented with 10% fetal bovi ne serum

i Gl TR streptomycin and gl utami ne as described by
edhock, _gpra. Jurkat cells were incubated with 1.5 m

I\/h(ﬁ and 5 ng/nL 15/7 antibody for 3 0 m nutes on
\Sj/b‘ M 2 activates ther eceptor to enhance |igand
d® nding, and 15/7 is a nonoclonal antibody that

recogni zes an activated/ligand occupi ed confornmation
of a b integrin and |locks the nolecule into this

confied iptdaRiktt ber eRimsiaid i @i.0g heo VEMMmd1d Rras
dilsgéf\gercli nin formic acid and heated at 40°C for 18 hours. The
reaction mixture was concentrated in vacuo to yield the title
compound. 'H NMR (300 MHz, CDCl;) & 0.81 (1.5H, d, J = 9Hz),
1.03 (1.5 H, d, J =9 Hz), 1.13 - 1.48 (9H, m), 2.92 (1.5 H,
g), 2.98 (1.5 H, s), 3.21 - 3.56 (9 H, m), 4.24 - 4.35 (1 H,
m), 4.82 (0.5 H, d, J = 6 Hz), 4.92 (0.5 H, d, J = 6 Hz), 7.01
- 7.11 (2 H, m), 7.26 - 7.30 (2H, m), 7.35 - 7.38 (1H, m), 7.50
- 7.58 (2H, m), 8.00 (0.5 H, s), 8.01 (0.5 H, s), 8.09 (1H, d,
J = 9 Hz), 'H NMR shows evidence of rotamers; **C NMR (75 MHz,
cDhCl;) & 12.6, 12.7, 21.4, 27.1, 39.8, 39.9, 52.7,106.8,
i07.1,114.2, 118.0, 124.4, 126.3, 126.4, 130.1, 130.4, 132.0,
135.7, 136.2, 140.5, 142.9, 144.4, 151.2, 151.3, 152.9, 1l61.1,
161.4, 165.1, 173.9, **C NMR shows evidence of rotamers;
HPLC/MS {(m/z): single peak at 2.27 min, MH' = 597.
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i nteraction. Yednock, et al ., supra. Antibodies
simlar to the 15/7 anti body have been prepared by
worten2issvesti gators (Luque, et al, 1996, J . BUDUS2006/019708

Ex%ﬂg{g 3471 :11067) and may be used in this assay. Cells

en i ncubated for 30 m nutes at roomtenperature
/Wf\ candi dat e conpounds, in various concentrations
p{gl ng from66 nMto 0.01 nMusing a standard 5- poi nt
“@ r dilution. 15 nL sol ubl e reconbi nant VCAM I
L1‘\§J\gmeprotei n was then added to Jurkat cells and
i pgybated for 30 minutes on ice. (Yednock et al .,
supra.) . Cells were then washed two tines and
resuspended i n PEconjugat ed goat F(ab') 2 anti - nouse

o IZgCi %‘ﬁicgg%ngt&%%\%ﬁtﬂgg or %a'o ll%% ‘nut ggwcﬁl%eo}l (7

cuba
mL)vv@rte O stttk 1t \Mzcaaanalddmalbgpmxé woth @ s asetar,d 25 mL)

esc |va cell sorter anal SIS
drcga\g“%?ﬁrascr|g ggr |at(r:1111 cﬁlo%klon - Comp]s% ercgcg%%rrﬁSﬁﬁ §on
mittaviengaanst Cofedfat es< tfhanlabeoit . 15mMdmpddsess 1 bt ngs
af fini 0] t est dlnthls assa each of the
s g &%sgp%%%%%% TAClRE 4BOVE" Eitpicus trag GFRrgRt - The

reagypect atdxmreham mﬂc@ﬁ:mﬁ:edSaﬂM e Ixmol(;@r wh8
In vitra

e i_n &y —.Exanple,B :
pa ap%%%tglgohg CDeatner mz(g nd 8 ﬁggﬁﬁlgfl?%‘?fal"@ft gried
andCagrpoendsated atda aTh:@QCI@IdeOWhﬁ]ghd%@rﬁlﬁeﬁléﬁ bt Y1410
eterm ethepas | s needed fagr a

B ERbokarle Vo G BN B R ARl CRURGF RS
tltErﬁ:ephabonyeiss tarS c(ffEAz[ﬁ"l):elTﬁdEid (L.1 g, 4.9 mmol, 47%
yield). 'H NMR (300 MHz, CDC13) & 1.26 (6H, t, J = 6.6 Hz),
3.70 (4 H, m), 4.08 (3 H, s), 9.01 (1H, s); HPLC/MS: MH' =
227.

Example 36

To the product of Example 35 (1.1g, 4.9 mmol) in MeOH/EtOAc
(1:1, 20 mL) was reduced with Pd/C (5% degussa, 0.59g) and H,
(50 psi) in a Parr shaker overnight. The reaction mixture was
filtered and the filtrated was concentrated under reduced
pressure to afford the title compound as a solid (0.85g, 4.3
mmol, 88.5% yield). 'H NMR (300 MHz, CDCl;) & 1.18 (6H, t, J =
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described in the next exanple, or in other in vivo
nodel s. Log-growth Jurkat cells are washed and
\N@%GMﬂpB&ded in norrmal animal plasma cont ai ni NRECR0S2006/019708

f the 15/7 antibody(d bed in the abgv
o St &) 03 TRetauPiar T S05r oLt Tt -4 WP 1 o1 851 K

s) git har ri@xr,rrab ; Pl @S/ \gaMpes= cogi ai ni ng known
candi dat e conmpound anounts in various concentrations
ranging from66 nMto 0.01 mM, using a standard 12

Exasid Ierial dilution for a standard curve, or into
piasna sanpl es obtained fromthe peripheral bl ood of
dinfate conpound- treated animals. Cells are then
|nch§%Fd for 30 minutes at roomtenperature, washed

tw th phosphat e-buffered saline ("PBS")
N“C n?ﬁgﬁfomeZbeetal bovi ne serum and | "M each of
~cal ci chl ori de and magnesi um chl ori de (assay medi um
o flemove unbound 15/7 anti body. The cells are then
expBsed to phycoerythrin- conjugated goat F(ab') 2

anti-nouse |1gG Fc (I mmunot ech, V%stbrook ME), which
has been adsorbed for aq¥ pon speci f
C

To chlos Ry Pt Fxa9pte-3 l9b§t590n4vv?t‘ﬁm%b)o s&r GReFtorhts

mn{ henanigml (13Qeﬁlt:esl@erﬁnm stiadi adgedt 1 4o @RF1 chloride
i ncubated in the dark at 4C for 30 m nutes . I1s are

HChahdd (Wwilde wet B &8_bly- méditem aRd™iesuSiefdeyennfhe

stSAMELg Th)ea58 .t heRe analyzed wist Bxarsteddadween Etonc and
fluorescence activated cell sorter ("FACS") anal ysis

safs NREEsI- bedhe reqeeivsc Rageraras washeg) giithChERRS o

Thé 0omSiifty cthgndat fajsrd ARkl KN@QH@Q Asth | UQr €SGRR6S and
versus dose, "e.g., in a normal dose-response fashion.

bripe. doke wa@\,@rgetihgyer MgS0O, and filtere The filtrate was
concentrated to give the title compound as a brown solid (1.3g,
4.3 mmol, 100% yield). 'H NMR (300 MHz, CDCl;) & 1.20 (6H, t,
J = 6.9 Hz), 3.60 (4 H, q, J = 6.9 Hz), 3.96 (3 4, g), 7.72
(2, d, J = 6.0 Hz), 7.75 (1H, bs), 8.80 (2H, d, J = 6.0 Hz),
8.89 (1H, s); HPLC/MS: MH" = 302.

Example 38

To the product of Example 37 (100 mg, 0.33 mmol) in THF (1 mL)
was added KOtBu (1M in THF, 0.5 mL) slowly followed by EtI (40

0L, 0.5 mmol). The reaction mixture was stirred at rt
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result in the upper plateau of the curve represent the

| evel s needed to obtain efficacy in an in vivo node
wabios/125586y may al so be used to determ ne the PCEHEAR06/019708

| evel s needed to saturate the binding sites of other
oveRtkiti-ns TLSUBROUS I t H® 49153PREBGRIRS  Hhi T iS-arhe™d
mat&E£Ar 1 N THRShigtese! Vad eated i14h3h HEals@t Mmiomdl and H.0.

1993, J . Cell Bio., 123;1289). Such binding.is i
The r BV & 28F T Wodi VSRS MY EEPAFnf | BhfrtdiRined organic

1a$ondiddnsarBdbal eeh bya @9 kanabe ghd b UdiTRgwhY aeded
of exanpl e, airway hyper-responsi veness_and occl usi on

ang ne@nesitFRs e £R ghventke 4dttHfaCotRebrd MR e Oepf mmol,

83Py obhderald QBelNwAt REEOSG]RNRS HurYBSEaH Bdn OCCHUSHION(300
fol |l owi ng_angi opl asty, fibrosis and gl onmerul ar
e

MHZ ¢ afPG g 8slal? eSUit ™ Pehdl (BHikedde, 3adtild B m), 7.14
(28t eosF S ghypakt r ophys of 15y nRyi ab aeMps@nes, in= 6.0 Hz);
rheunatoud arthritis, and inflammation and scarring
HPLEAMS odBlUr =wB3®- t he progression of ulcerative colitis
and Crohn's di sease. Accordingly, the above-descri bed
assay may be performed with a human col on carci nona
Expmple |3%he, SW 480 (ATTC #CCL228) transfected with cDNA
encodi ng ag integrin (Yokosaki et al ., 1994, J .
Biol. Chem, 269:26691), in place of the Jurkat cells,
to-meSure the binding of the a9b integrin. As a

contrkl . SW480 cells which express other a and b
sub@b%ﬁé may be used. Accordingly, another aspect of

NEHRI S gation is directed to a nethod for treating a
!égg%g e in a mammal i an patient, which disease is
difated by 9b , and whi ch nethod conpri ses
adniOni stering to said patient a therapeutically

ef fective anount of a conpound of this invention. Such

conpounds are preferably adm nistered in a
Tophhe needndtcof EsappsptIHn(200 mg, 0.61 mmol) in DMF (4 mL)

was added EtSNa (66 mg, 0.792 mmol) and the reaction mixture was
heated at 100 C for 1 hr. LC/MS showed starting material still
present. Another portion of NaSEt (66 mg, 0.79 mmol) was added
and the reaction heated for another 2 hr. LC/MS showed product
only. DMF was removed under reduced pressure and H;O (10 mL)
was added followed by conc. HC1 (0.132 mL). Evaporating of the
solvent left a residue. It was dissolved in EtOH and filtered.
The filtrate was concentrated to to yield the title compound
(190 mg, 100%) that was used without further purification. 'H
NMR (300 MHz, CD;OD) 6 1.24 (9H, m), 3.60 (4 H, m), 3.60-4.00
(2 H, br), 8.12 (3H, d, J = 5.7 Hz), 8.92 (2H, d, J = 5.7 Hz);
HPLC/MS: MH' = 316.
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descri bed herein above. Effective daily dosing wll
depend upon the age, weight, condition of the patient
wabioeh2fsact ors can be readily ascertai ned by tPET/US2006/019708

. attendi ng clinician. However, in a preferred
X

i4%ent, the conpounds are adninistered from about
20 HQ0 g/ kg per day. Exanple C: In vivo Evaluation
Tﬁgfggggdard nmul tipl e sclerosis nodel, Experinental
Aut® ne (or Allergic) Encephal onyelitis ("EAE"),
y SUQ?éd to determne the effect of candidate
N7¢ npound@ to reduce notor inpairnment in rats or guinea
' NG Reduction in motor inpairnent is based on
bl o k{ng adhesi on between | eukocytes and the
endot hel ium and correlates with ant i-inflamuatory
activity in the candi date conpound. This nodel has
To Deen giRMviceust YeLasard bed by #e$zt hed wimealh ah pocl; (3 mo)
Neur ol ogy, 1996, 47:1053-1059, and neasures the delay o
at friongset addeddisetinelarBrldings (3AdrBhi nalhe gregstéon adtere

tl.e [ [ .ho [ '
wa A % DR hae KUt e g ey Foarad) AR Prel ot
residudreundast tohpiet deddicgnaBt Opt 08ndglRy coBhet erdamc
t uber cul gsi s .p .Freung’ s i.nc I dj uyvant)
A L e ol e g
corrritsidtiedd tbygtve citattiing & comppead ety nchr dugh am@lo 68%)
| _syrdin Wi th eri.staltj. 2 .
o f el e A0S P SR e n BihG: Sapte-
HPDCOMS HMIY' | ey33pui nea pigs (20 day old, 180-200 g ) were
anesthetized with isoflurane and three injections o f
the emulsion, 0 .1 ml| each, were nmade in each fl ank.
Exdpp e 4Inpai rment onset is seen in approxi mately 9 days

N<’>
P
N“ °N ©
oy S o
g;ij/N H o]
I

To a solution of the product of Example 40 (50 mg, 0.15 mmol)
and the product of Example 8 (60 mg, 0.17 mmol) in IPA (0.75
ml:) was added DIEA (0.15 mL, 0.8 mmol). The reaction mixture
was stirred in a sealed tube at 130 degrees for 7 days. The
crude mixture was concentrated and the residue was purified by
preparative HPLC and silica gel flash chromatography to yield
an off white solid (10 mg) that was contaminated with some
gilica. To this solid was added 0.5 mL HCOOH and the reaction

was heated at 40°C overnight. Then the acid was removed and
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Candi dat e conpound treatnent began on Day 8 , just
before onset o f synptons . Conpounds were
wa@adibn2sser ed subcut aneous |y ("SC'), oraIIy (PEUF2006/019708
iven in

| "IP" Do
g F S TR KT 0200 G Ry, PR ST FUb aRg<he e Hhe

titypi eahpoasd N o fmgloot 00490mmey ke .3C) .1 O tramsb( 300/ Kgz,

and 10 to Ant i bo &b alnst a
rf) % 10, 50 F00eTU S, 1P A pROY O3 pan e
4741@53{11@5%,, vmlsmhsdebaymthﬁ. QR&EAT1 a0 wSYAPt®,) ,WasS1s
used,.a s a p03|t|ve contr ol gﬁ@ﬁs i nj ect ed

(TEupBUt ahedus’ 142 atBH3 MY/ kG- %% Sand 82 (2BoRr)

HPMel/gbt Brd Jmatoer. | nmpai rment were neasured daily. Motor
i mpairment was rated with the follow ng clinical
score O n o change 1 tail weakness or paralysis 2
ss 3 hindlinb paralysis 4 noribund or
8lﬁ?ca ﬁa%éfé;conpound was considered active if it

Exdmbayed.thEnOWEMHo Askagyrpi MWStenithingd BAHELRE of Candidate
Comipbhdal tscuma@si n o greater than 2 or slowed body

vei gﬁt 1hO0$$ A, Sas%%@p%gduéedt% HUUSOb ; n@fﬂgp%@ Rrdidate

Ast hma Model Inflammatory conditions nedi at
Cqmﬁpégﬂﬁnt@rﬁMﬁudént¢$ﬁlnexaﬁpm90u@@$vw@ﬂch~blnd in this assay

ca%yB@ruE@épggséaﬁﬂﬁﬁ%C%Pdlof§$ QHI&H%EO Eggisiéﬁgf%s by

chronic asthma. The foll ow ng describes n ast
comygeFianpthaewayhecused comptiudyitch@sisaye) vo Bifectssay is

seg.stlgﬂ@eci?gp?@ d5a Pled MeS 16QVERL LG, OfypiSe TN treating

The activity of ouf; integrin was measured by the ‘
interaction of soluble VCAM-1 with Jurkat cells (e.g., American
Type Culture Collection Nos. TIB 152, TIB 153, and CRL 8163), a
human T-cell line which expresses high levels of a,8; integrin.
VCAM-1 interacts with the cell surface in an a,8; integrin-
dependent fashion (Yednock, et al. J. Biol. Chem., 1995,
270:28740) .

Recombinant soluble VCAM-1 was expressed as a chimeric
fusion protein containing the seven extracellular domains of
VCAM-1 on the N-terminus and the human IgG; heavy chain
constant region on the C-terminus. The VCAM-1 fusion protein
was made and purified by the manner described by Yednock,

supra.

Jurkat cells were grown in RPMI 1640 supplemented with 10%
fetal bovine serum, penicillin, streptomycin and glutamine as

described by Yednock, supra.

Jurkat cells were incubated with 1.5 mM MnCl, and 5 ug/mlL

15/7 antibody for 30 minutes on ice. Mn*? activates the
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Fol | owi ng the procedures described by Abrahamet al, J
. din. Invest, 93:776-787 (1994) and Abraham et al,
w@\00d/1275Respir Crit Care Med, 156:696-703 (19917()T/me)k1019708
of which are incorporated by reference in thei
receptPrety . clmAsSURdSBE PRI G &G dR/dr éSf%rW%CP@alal

anel%58¥a9h§€fféHHgﬂ%&@saQH1Qb@i&ﬁéﬂhﬂmagihaeBcM@¢Eadare

hypersensitive to Ascaris suum anti gen. Conpounds
conffoirmht Her refageft Hentaanip andi epks | thfudsd ssPdRchphp this

conf%%gggﬁgnagﬁgfgbyb@Q%bl&gglﬁﬁléhéﬂV@ﬂﬁ -ai/pyey ihesgense,

ave a protective effect against antigen-
1nuer:rdacednl afednagposseslands@¥aay MFidrIies pois andss the

15/5 H§1£$d§fﬁéééﬂﬁaé%¢b%QpEPe@ebfuaﬂﬁé%llﬁvEBt§?QP - (Luque,

heep whi ch“are shown to devel o early

et aaﬁd nae@ bForﬁ:JmJaI Ghegpopdesl i@F1] nwande@axséam%e%mthls
asé% igen are used to study the airway effects of the
ndi dat e conpounds. Foll ow ng topical anesthesia of

t he..Aagalc PASSAYES iR %0 FbHoLRIMigutRsbak! e88m
. catheter 1s advanced through one nostril into the

t enpewelt uss ophly Isandrisie tanicerPeURd®: tifeVaHOUSafeBcHi t iRt ons
mm%#%%@%r?ﬁdgér healo QHb?MtBEQHQhatJE%ﬂa§¥@'SDﬁéﬁﬁtlserlal

' . exibl'e T1beroptic bronchoscope as a guid
dilpitdgmal pF eskusel ksl e sreiceabedarie A g fue 1ABr BRaRein was

thér}ga%)ed aé‘eﬁgﬁ%tc’ é 8% faﬁﬁ@h@&ﬁ%@eémoaﬁgnutes on ice.

generated using a disposabl e nedical nebulizer that
(Yqﬁnwmkdes ah- aefedol-)wi th a nmass nedi an aer odynam c
di aneter of 3.2 nmmas determ ned with an Andersen
castsdde Wapactien VHRhSfelbuPi EbPes Ardhifstsegnegdain PE-

gﬂﬁa%he%o§¥ SEem conghst L ﬂ&u&é P Henehduat ¥en and a

ce o conpressed arr The out put of the
WegidmddkzeME) sat 1:200 and 1ncubated on ice, in the dark, for
30 minutes. Cells were washed twice and analyzed with a
standard fluorescence activated cell sorter ("FACS") analysis

as described in Yednock, et al., supra.

Compounds having an ICso of less than about 15uM possess

binding affinity to o.8:.

When tested in this assay, each of the compounds prepared
in the above examples has or is expected to have an ICs, of 15

uM or less (or 1s expected to be active in vivo).

Example B: In vitro Saturation Assay For Determining Binding
of Candidate Compounds to wsf:

The following describes an in vitro assay to determine the
plasma levels needed for a compound to be active in the
Experimental Autoimmune Encephalomyelitis ("EAE") model,

described in the next example, or in other in vivo models.

Log-growth Jurkat cells are washed and resuspended in

normal animal plasma containing 20 upug/ml of the 15/7 antibody
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directed into a plastic T-piece, one end of which is
connected to the inspiratory port of a piston
WO e@pile#8oOr. The sol enoi dval ve is activated foPCWUS2006/019708
second at the beginning of the inspiratory cycle of
(detheibedpin aher 2bAEBE 08B &P K )e del i vered at Vt of 500 m
| and a rate of 20 breaths/mnute. A_0,5% sodi um
bi Eae bdrrdtad selllei ore oni luted (eied £83da1RbRtF diRerTgormal

pla@hd®88m anchipal ; hesRoRSIWENasHi e BULSkb¥End amounts in
concentration-responSe curves to carbachol can be

vargenera@nmbnﬂﬁ@@ﬂ@hﬁgrﬁﬁgﬁ@$aﬁ%ﬂﬂG%QGM)tO Br Ghotalusing a
sta{gm ? ?fopﬁcﬁ.q%tb%etr@gfndﬁiut@foﬂ FANG fs@hh@&‘i”@gcﬁf\ﬁé or into

treatnment and 24 hours after antigen _.
plagchal Isermgbes Birsrdhiedl f5popeheedphiseapr Blepderf candidate

comgg gg ?ghﬁveo r.aham (1994) . An in vitro adhesion

ar macrophages can al so be perforned

ac%@&% ng,d Oaé*?{ ahamb61994 or ANGhiduREECEAt AgSn Of

adherent cells is cal cul ated. Aerosol Fornulation A
tempeiratiion, ofaghiesl cargRdyt BhcOrpBRITT S-RUG L5863 oth Hie

(n ﬂ@s%” honat & Sal Iz@e £EWLY) patife c&mﬁmta&lat han @£c§%§

/L T's prepared using the fol | owi ng procedur e:
Rnexpar:aito:ox\d@far@i BHOSEd uth @%@?Jbiﬁ]a(taésﬁysaﬁih‘ém&%k

re %Q,leUTu ggu ﬁ 538‘81 dure: 1 . Add O .5g sodium

| car ona volunetric flask. 2 . Add
H%gxbggiglQkéx%ﬂ%ﬂﬂekiggbﬁet§n§h§533ﬁ§%h%lﬁnbbhjugated
di ssol ve mL saline and m x
goaﬂqér@@ghbyantl mouse IgG Fc (Immunotech, Westbrook, ME),
which has been adsorbed for any non-specific cross-reactivity
by co-incubation with 5% serum from the animal species being

studied, at 1:200 and incubated in the dark at 4°C for 30

minutes.

Celle are washed twice with assay medium and resuspended
in the same. They are then analyzed with a standard
fluorescence activated cell sorter ("FACS") analysis as

described in Yednock et al. J. Biol. Chem., 1585, 270:28740.

The data is then graphed as fluorescence versus dose,
e.g., in a normal dose-response fashion. The dose levels that
result in the upper plateau of the curve represent the levels

needed to obtain efficacy in an in vivo model.

This assay may also be used to determine the plasma levels
needed to saturate the binding sites of other integrins, such
as the o8, integrin, which is the integrin most closely
related a.8:. (Palmer et al, 1993, J. Cell Bio., 123:1289).
Such binding is predictive of in vivo utility for inflammatory

conditions mediated by agB; integrin, including by way of
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B . Preparation of 30.0 ng/nL Candi date Conpound: 10.0
nmLProcedure: 1 . Add 0.3 00 g of the candidate
weompoeased i nto a 10.0 nL volunetric flask. 2 .PewUus2006/019708
approximately 9.7 nL of 0.5% sodi um bi carbonate /
exagglliene astroek Sypen-iumspoBsivepnseaard (andlusipa that occurs
N3 RoMRLEL & ¥ SSAUMAGerdrioR 1P -
Wltt%g%%ﬁg%aaggmmy dSgl’/o sodﬁglrsn bi car bozéa{{oe ega |1(r)1e :Et ock
atlgglasgdlemoand  nvxstHEO @Gy S 108 ﬁ@llepvcm@nﬂp@phaswfal
r oyl ation; T his.inv €314
£ T T BRSO Rarib) S B AT P ol iosase
aologtahbsiej ebyportropbyoofasrdowiah nigrbrenest fon of
infl ammmat S, i tacl
R T E ST ot RS
w1trtolbéxajlpes>gﬁrassft®m atfe vdldegahtivgenct Eciogreind Gwohn' ¢i digease.
and may be critical for |ynphocyte traffic in vivo.
Therdagiriddniony , delse ratres -dersdébedhtetric airvb&supedr epned
wiéﬁgQXRﬁgﬁ.hglgﬁvééf%fﬂ% Sc%ﬁltp§n§omﬁ@QﬂQ§(%&Tbh#§CL228
invention in the control of al ograft rejection
t rérod flemwiedy wpltbceldlm e@cmdéndiege:rlrtimﬁliw d¥rkeoseki st al.

o3[ PPN e 159, B5eL9) (RSB0 AN 1014 pa

to washi@r ehienbongtnated the ceferiefegriin. t hss ra arvmitretly . SW

48(5: O'Aﬁ""' r&%{lcﬁe %Pecgsd%t%serd%zs%hbﬁht ex{i)yﬁ%% mégg%éq{s%@

Wei ghi ng appr oxi g are
us%&kéé%éfﬂg% nngﬁéthef' ﬁ%c%a § g ESU§£¥Lﬁ¥ith§s directed
recipi ents of ' cardr ac a ograft romLew s X Brown

to Normwehadatfor Eeagztsngiree disease 1n a mammalian patient,

which disease is mediated by «asf:, and which method comprises
administering to said patient a therapeutically effective
amount of a compound of thig invention. Such compounds are
preferably administered in a pharmaceutical composition
described herein above. Effective daily dosing will depend
upon the age, weight, condition of the patient which factors
can be readily ascertained by the attending clinician.
However, in a preferred embodiment, the compounds are

administered from about 20 to 500 ug/kg per day.

Example C: In vivo Evaluation
The standard multiple sclerosis model, Experimental

Autoimmune (or Allergic) Encephalomyelitis ("EAE"), was used to
determine the effect of candidate compounds to reduce motor
impairment in rats or guinea pigs. Reduction in motor
impairment is based on blocking adhesion between leukocytes and
the endothelium and correlates with anti-inflammatory activity
in the candidate compound. This model has been previously

described by Keszthelyili et al., Neurology, 1996, 47:1053-1059,
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transplanted into the abdom nal great vessels using
standard m crovascul ar techniques. -1l A candi date
weomppoeased i s admini stered to the transpl ant reRCPUBII6/019708
in a suitable pharnmaceutical carrier for a 7-day
and peserer theafledaf aft #nERRgefhéleraAFf the engr af
tment . Doses range from 0.3 to_ 30 ng/kg/day. Contro
r edirpiteAt 3nfleeRiRRl tIRFISharnadetE |%aa1ft](,eé/? GUerRegnpygs were
nodieri3ks heafUL aﬁﬁu%@dotcghésﬁﬁﬁéﬁiﬂhﬁﬁeE@grQéiﬁne
are anal yzed as described in ito_and Korom . Using
An (sPANtVPaHBRE PEr FFWS '$nSOMRSABS LRUELERY hild 0 R¥ent i on
my&EBHd%é%%uﬁCEhM@rbﬁUéé&§5ﬁﬂ@@eho EAMRLES s iRoHbliese
Saturation Assay For Deferm ning Binding o f Candidate
admprssun@est addad 3o THe fGIMPERRABS desthrd BESEAFS HaFitro
em@ES4 SO pJeLeLM 18 1L B! agpRaL ey el Scinefded of 90 A1 syringe
conpound to be active in the Experimnmental” Autoi mmune
WlEmG%ﬁﬁﬁH@ﬁ?éFﬂﬁlBHWPE%E?FbﬁﬁéePO @EReFshed in the next
exanple, or in other in vivo nodels. Log-growth Jurkat
celTeadee Ly Fedabmd(3 o hopehdediin hotma0 &ni Rl Hartley

gufﬂégﬁﬂig%03§@|ﬁbggo£@ Mg o 0@f §h§eﬂé/ghéggﬂé¥¥2éd with
(described in the above exanp? . The Jurkat cells
iseflugdineupad thseef HriRTTicssePfhehe nefikt i gt admg ™l each,
we @RS 160RbRLNENG KNOWR, candindat enomaing qrgo@,egﬁ g
vari ous concentrations ranging from66 Mto 0.01
apprsbFignag e3vafdgdrrs12 point serial dilution for a
standard curve, or into plasm sanples obtained from
t heCanskidsirer SPTBPBBY BfeatARttdRESR 0P oRAE-8 t JdgEelefore

ongé%rgﬁf%ymptoms. Compounds were administered subcutaneously

("sC"), orally ("PO") ox intraperitoneally ("IP"). Doses were
given in a range of 10mg/kg to 200 mg/kg, bid, for five days,
with typical dosing of 10 to 100 mg/kg SC, 10 to 50 mg/kg PO,
and 10 to 100 mg/kg IP.

Antibody GG5/3 against «osf; integrin (Keszthelyi et al.,
Neurology, 1996, 47:1053-1059), which delays the onset of
symptoms, was used as a positive control and was injected

subcutaneously at 3 mg/kg on Day 8 and 11.

Body weight and motor impairment were measured daily.
Motor impairment was rated with the following clinical score:

no change

tail weakness or paralysis
hindlimb weakness
hindlimb paralysis
moribund or dead

> W NP O

A candidate compound was considered active if it delayed
the onset of symptoms, e.g., produced clinical scores no
greater than 2 or slowed body weight loss as compared to the

control.
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Cells are then incubated for 30 m nutes at room
tenperature, washed twi ce with phosphat e-buffered
W@ a00bne7584 PBS') contai ning 2% fetal bovi ne serPoOT/aRZN06/019708

ch-agf- cal cju hl ori de and magnesi um chl ori de
Ex?ﬂ%@m%‘ls&%“ tiéI <rFpe%t)ve unbound 15/7 anti body. The
cel kﬁfﬁa{nﬁn lhed expesetodd M%Q%WE{}V &{b’l QHE‘éé‘EPﬁ ethclude,
goat F(ab') 2 anti-nouse |IgG (1
fopestrampsk, aWEyaYmhmﬁrh%WV@a@éﬁbé@dfwclawon that

OCEQPSS§E¥Hde%oﬁE@S§sE§ﬁ&t'\@Hé/ﬂ$ﬂ1691h508g§ﬁffﬁbéMaEhaé%%ma
serum fromthe ani mal species bei ngstudi ed, at

mogad Viktbaradbenuehd Barktudy 4bef én 3oOvei @ﬁﬁ%:si:s oéertlh§
coﬁ\%@uﬂ\@é*}?ﬁd tﬁl‘&ﬂscﬁn%ﬂ&é’ﬁsf?a/r 'IE%' Y| @EQ 5%98191%0! in

the sane hey are then anal a standard

f | uBpbbeveimee thet bvacedures Idwrtléled( bENSSrghamaty sils J.

d ed.i e c al Chem 9
Cl%@o g%‘%éotb %ﬁeagg zg?sﬁ 4 arné%]oﬁbg%%lf uoresgénng aesmr
Crvérgﬂlsedﬁﬁﬂe 1e6g626rn0a hb?ﬁh'?eil, doth- péspohsle FrEshi on.

e by,
i et A s R s AR
inganpveon tdre dompentradi ontofam acopgodndnd rediienisiteogd to
I ik
Shgé{ge?%'%g easgag F%??ﬁgfﬁéﬁgﬁ%gog%gﬁ%gen
Comequndfedﬂltlorhrrallem:aaael elvel| earily e igppeinglegddragichial
e S I n
rethtgng rfc%/o\g;gﬁglc% gfﬁg fgééc'vphﬂl%e %}/L%ng%ngﬁ_%ﬁ? néé e.g.,
hazdj avmtedmd@cedfé\ct hagalrsstl ranRangA@l}ldwm Jacugedponses

anarggﬂv%gf% AL é\'éa Péﬁ “ﬁ%d?' m§§£Uéoﬂgaée@ed to be

eunat o
active in this model.

Allergic sheep which are shown to develop both early and
late bronchial responses to inhaled Ascaris suum antigen are
used to study the airway effects of the candidate compounds.
Following topical anesthesia of the nasal passages with 2%
lidocaine, a balloon catheter is advanced through one nostril
into the lower esophagus. The animals are then intubated with
a cuffed endotracheal tube through the other nostril with a
flexible fiberoptic bronchoscope as a guide.

Pleural pressure is estimated according to Abraham (1994).
Aerosols (see formulation below) are generated using a
disposable medical nebulizer that provides an aerosol with a
mass median aerodynamic diameter of 3.2 um as determined with
an Andersen cascade impactor. The nebulizer is connected to a
dosimeter system consisting of a solenoid valve and a source of
compressed air (20 psi). The output of the nebulizer is
directed into a plastic T-piece, one end of which is connected

to the inspiratory port of a piston respirator. The solenoid
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i nduced by injecting M. tuberculosis in the base of
the tail of Lewis rats. Between 10 and 15 days
WO 00058y i nj ection, animals devel op a sever ePCT/US2006/019708
progressive arthritis. Generally, conpounds t est ed
valyeris hrgrivasedi £97th SHIWMI Fitn %ﬁaﬁfg%@’rq%é’%%&ebone
- {?9@9& 1 Rg fromad) A - | ndusedl edam delikated at
Has oquanﬁft%ethe i nhibition of hind paw swellipg :
Vr gl imgapfom Mye Afwg (pRASESREf iRttt n>RafR ™
bicBPESAE] N0 168 ohltp b5 B and segensary inject ed
Ind paw, and (2) the secondary uninjected hind paw,
whTe heggers AHopchégi nSeWRART OFITE SabSUTU -t eVEh days
conééﬁt@}%aﬁfoﬂ-%%iobhge of & | @ TRLIRRLLD the b Ratatted
paw. Reduction of the |atter type of inflammation is
accandingdi catAlmbe i(FRdhbsuppraskiive RePPFies . caf be taken

priggagg'aéﬁtﬁﬁllgmg%glthgoinﬂéég%igkﬂ%f(EQZZimeﬂﬁiiﬂh.@m hours
ani mal nodel of , such as Al A, enables one to study
aftemeantlyen arthadvienss - | nRBPREH 3 Rimpsdgs| §ar gy dyrefrrmed

achQﬁiﬂ%sgélsﬁora%A' (gggg[l?e_ssi on on macrophages and
ynphocytes is up-regul ated during the early

dedsl opnehtrofadigisdeRnEtady et t3kyealifer BasTPpmRyes can

xpress| . Joeguhat ed AtSlan N1k ) deygd opr@itcftage

alst%hg)edﬁégggﬁé%%gost angi ng the iant eractions between
of adheskoh cellxulesadndlenddthelium at the earliest

st.age 'ﬁ;g@nt arthritis could lead to significant
Aeré’&\%gn%gg};‘ll%g% e net hods used in the treatnment of RA

The isplenisorohadcreendddstei pembaiich inefepEntediyn

. variou jfic efe ]E,g)apéﬂji Signd i
bigegs Orﬁlﬁqﬁzgfgﬂ‘—%%/\e(v@?’? |B{C éhgéﬁge e unddgl‘rsgtfogg thnz:l /an{anlyS
prepaied! uensg arige niydilowd aoi QHQCﬁ@W%e made whil e

re%ﬁ' &gga¥géi%ﬁ]gé“%.%@|%bﬁiéﬂdBféégﬁ%ﬂQEetVeSaline Stock

Solution: 100.0 mL

Ingredient Gram / 100.0 mL | Final
Concentration
Sodium 0.5 g 0.5%
Bicarbonate
Saline g.s. ad 100.0 g.s. ad 100%
mL
Procedure:
1. Add 0.5g sodium bicarbonate into a 100 mL volumetric
flask. ‘
2. Add approximately 90.0 mL saline and sonicate until
dissolved.
3. Q0.S. to 100.0 mL with saline and mix thoroughly.

B. Preparation of 30.0 mg/mL Candidate Compound: 10.0 mL
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i nvention. References The follow ng publications,
patents and patent applications, certain of which are
w@Raoed2is84 t hi s application as superscript nunbRCEHUSENE019708
herein incorporated by reference in their entirety to
t helsgnedisatent as [ §7ahch Londi WhdualFigadl i cat i on,
pal ent or patent application was spedoRcERFFFtHPR
i ndexhduaddiey 1 ndi catedkdm gbe i ncor porsat.edmhymt.ef er enge

i n| cbspemidrety. 1 |Hem er and Takada, European Patent
ApphTEat s e gD 5 & 1858, nP0 | PUPLESNEE AUGUST
30 Hld ces, |e al ., Cell, 60:577-584 (1990) 3
Spr &ée, 346: 425-434 (1990) 4 Gsborn, Cell
62f 326 _{ LS Vedder, et al ., Sungery, 106:509
(1889) 6 Pretolanil et al —J —Exp—Md——186+795
(1994) 7 Abraham et al ., J . din. Invest., 93:776
Pr(1994 8 Mulligan, et al ., J . Immunology, 150:2407
¥:9 Cybul sky, et al ., Science, 251:788 %1991)10
1. Li Adet 0aP00 arerilss deadidatpr gpmpourB:1pFp 1993 Bl
volSmwdeaniicl Féaskt al ., Am J . Path., 144:27 (1994) 12
2. Yadhgd eppapximapehe 9. NaL, oAcAd>% SkodEhee blggaponate /
salgire] G494k( $998%iaB. Burkly, et al ., Diabetes, 43:529
3. (199M)icateBarbhl e glandidate eppppundhigscompdsteino
digsig9#d.15 Hamann, et al ., J . Imunol ogy, 152:3238

4. (19948 te Yedhoek, width A1.5% snaivwpLigEhBRte1999yline
stock solution and mix thoroughly.
Using a conventional oral formulation, compounds of this

invention would be active in this model.
Example E: Allograft Model

Allograft rejection, associated with infiltration of
inflammatory cells, is the leading obstacle to long-term
allograft survival. Cell surface adhesion molecules facilitate
alloantigen recognition in vitro and may be critical for
lymphocyte traffic in vivo. The following describes a model
which can be used to study the in vivo effects of the compounds

of this invention in the control of allograft rejection.

The following procedures are described in Coito et al.,
Transplantation (1998) 65(6):699-706 and in Korom et al.,
Transplantation (1998) 65(6):854-859, both of which are

incorporated by reference in their entirety.

Following the procedures described in Coito and Korom, male
adult rats weighing approximately 200 - 250 g are used in this
model. Lewis rats are used as the recipients of cardiac
allografts from Lewis X Brown Norway rats. Hearts are
transplanted into the abdominal great vessels using standard

microvascular techniques.
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17 Baron, et al ., J . Exp. Med., 177:57 (1993) 18 van
Di nt her- Janssen, et al ., J . |Imunol ogy, 147: 4207
w(@ 199127580 van Dinther- Janssen, et al ., AnnaP&I/US2006/019708
Rheumatic Dis ., 52:672 (1993 O Elices, .
B CMASaFyeSTEouS A0S 1 57 B3 Pt o LT SRAE 3
rediRnt! E]Me§tsu:.i&a)l]e‘l‘tﬁla(rﬁﬁaéﬁtﬂé?afaidrrlétr &br, aTVaﬂ’@pl
Proceed., 25:813 (1993) 23 Ckarhara, al
coygas of53redERett gYAT HAPLEFofeh, Oitlin enngﬁFmeﬁt ‘Doses
Froa80298c & 1994y ARy /eladesterdl @icid)ientslreceive the
ath., 170:429 (1993) 26 Bao, et al ., D ff., %2: 23 .
Phﬁl@@?}”%@laﬁﬂ“% Sply-, TBE| FREH aFe ehhesrizegs: their
caﬁé&%%sklgg Eéﬂ@QUQEE,aﬁglyﬂed-asJ@éﬁﬁﬁﬁﬁéd]in Caneer and
Res. %304 (1992) 29 Kogan, et al., U S. Patent No.
KOJ50“;'510 332 i ssued April 23, 1996 30 International
Pat ent Ap EP Publ i cati on No. WO 96/ 01644 %]ééThorsett
Usig glonventyiena bah I IS 1 0854860080 1S Sfed céﬁﬁ%?t%p
woul@ Q2 s2Rd Kok aghh i s locl1.., U S. Patent No.
66, 492 372, issued Decerrber 10, 2002. What i s clained

i S t.he é i
ExAhE ceuFFczsf?E 52%% e SEEY B S cbminapy Ripdive
of ?*?nc tEnSPP5° & aryl, optionally

subgs tf@ﬂéawpa@gecﬁwmbecﬁ ShénghbbRe -a593Y D @Rtgypine the

plm%( 8l ePsl 584547 AOP AlMJLYREN:Bakd éétlaresqastthteut ed
aryl or substituted heteroaryl) , CH, 0, wth

Expérelnnreeils Sut parmane Freepha)gerelitis <"EAE"> model,

described in the next example, or in other in vivo models.

h:I

Log-growth Jurkat cells are washed and resuspended in
normal animal plasma containing 20 pug/ml of the 15/7 antibody

(described in the above example).

The Jurkat cells are diluted two-fold into either normal
plasma samples containing known candidate compound amounts in
various concentrations ranging from 66 uM to 0.01 uM, using a
standard 12 point serial dilution for a standard curve, or into
plasma samples obtained from the peripheral blood of candidate

compound-treated animals.

Cells are then incubated for 30 minutes at room
temperature, washed twice with phosphate-buffered saline
("PBS") containing 2% fetal bovine serum and 1mM each of
calcium chloride and magnesium chloride (assay medium) to

remove unbound 15/7 antibody.

The cells are then exposed to phycoerythrin-conjugated
goat F(ab'), anti-mouse IgG Fc (Immunotech, Westbrook, ME),
which has been adsorbed for any non-specific cross-reactivity

by co-incubation with 5% serum from the animal species being
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then Z is not present; Zis -H -NO, haloal kyl or the
group -N (YRL)R2 wherein Y is a covalent bond, -C(O)-
worweSB84, RL is RL' , N(R)2, or -ORl ' whePE€l/nS®aetn9g708
RL ' is independently hydrogen, an optionaILg
stwlibesti it 8d280 ran@hirioPakeanéRehel dagalaby ¢ for 30
miﬁﬁﬁéémally substituted cycloal kyl, optionally .
substituted aryl, optionally substituted heterocyclic

cePfs AL ORLLADA! Ly; SUbstd weed hREeIQRI Mg AMREBEAded in the
optional substitutions are halide, G -C_6alkyl,
sameQCi -Tbg kRyk bhen RNG1lyAfddMa§enaoptydard Hluogescence

acéﬁ}aﬁféc?g:eflﬁogblr & O GMRG9NShsh |89 Of s QI8N bedUL AW ednock
CHR4 and NR4, erein R4 is -H “alkyl or substituted

et aakylJ. Riols BherogerPo%al RyO:28idh8tituted al kyl,
cycloalkyl,_substitutedegﬁcloalkyl, aryl, substituted
ar yThe Wetter ar yhen syipaiaduped Thepepsgente versus dose,

e. c_!ﬂe,t &LoCy q’lloirﬁlal Oc[loééj—b.tsééﬂdﬁs%d fggh_?BR cy Cé}} tne a%ru_r@ng Bﬁe
and Z together forma heterocyclic or & substituted

flireregarnas gengratpd Wwhdrasith ssardegr atpyaoinug g letions

agail%'t %&J@%@EBQEQE‘SC@xe\}éat@% fc'bﬂ%gtrat[\ion Qﬁd as_c'omﬁfau?ﬁi in
, D an together wth the carbon atomcarrying D

thenkllocd cram &a dpteomaldd, sulbemppuneédhebl Hodpcicra Be

de PR L BésS%QF&iéé“&?e helLhQeYS! LE S50URy ﬁ@%%&%leﬁ to
sal eterocyclic group contains 1, 2 , or .
ma higlt ¥ altied ss éhethe dggermrd ateRu, ofnehs cRYean#hRgh

re}%ﬁ%&rﬂ% Mt Rl B8s %é%&g@fr{:cﬁto%%gﬂuggf{@ac%l @Ant BE vivo

on atom bound to orma heterocyclic or a
modegbst it ut ed heterocyclic group, wherein said group
contains 1 , 2, or 3 heteroatons selected fromO , N

ExamPdl & 2BJubantet Sl &l fARARE sOLRURaEPNSI Sting of
amﬂ%uvant induced arthritis ("AIA") 1s an animal model

useful in the study of rheumatoid arthritis (RA), which is
induced by injecting M. tuberculosis in the base of the tail of
Lewis rats. Between 10 and 15 days following injection,

animals develop a severe, progressive arthritis.

Generally, compounds are tested for their ability to alter
hind paw swelling and bone damage resulting from
adjuvant-induced edema in rats. To quantitate the inhibition
of hind paw swelling resulting from AIA, two phases of
inflammation have been defined: (1) the primary and secondary
injected hind paw, and (2) the secondary uninjected hind paw,
which generally beging developing about eleven days from the
induction of inflammation in the injected paw. Reduction of
the latter type of inflammation is an indication of
immunosuppressive activity. Cf. Chang, Arth. Rheum., 20,

1135-1141 (1977).
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substituted am no, al koxy, substituted al koxy,
cycl oal kyl oxy, substituted cycloal kyl oxy, aryloxy and
WG 2wt 21584 ed aryI oxy, and -OH, nis O or an i nPEneR2006/019708

fro for V vvhe ein G

i s ?ﬁ{g tia%na gd'gx% %? ]?I&ary or*op |0n§f11—"9 =8 one to
StsmstthEutetilhEaEr@mms 5n@016e<ﬁreimeﬂ&d el eoades M Gthe
df%%%%es nbbﬁ gens%ﬁégy%nﬁgnl%acr?aha d?%b8t££%§€gé is

erern
up—NIdB&lwhededurﬂsg nshealelaytly éerbslmpmﬁrﬁﬂ oAl hylbuvalmyl or

R aeRE P PR S FRERPERS Ghbufy daRbrBERAgieT 10
tﬂhyde@génpmeﬁt @Baﬂkyb;seﬁﬁb Clahdeyts i iha| @F€Nintekactions
t m ein
IR T S R R R T AR Tl S A
st@aebonfa&djmmmchﬂtmxﬁﬁlsaﬁoﬁm MeaN&lekaeHEr i 62 Rvances

125 S Lﬁﬁegsheteo{aﬁ’%% crErgtnn SoRsct od ?rgﬁn"tip, N

and. R4 t gget her th.the_nitro

at o B oAU 5 Pt 1B PERE. GO BOIPoH O iBbARGCFERes ararions
spleorifiia hef epoeftded embadsubsts tated reheqoeycl itowever, it
=Rl ne DS A Celhr Bt Yo R igh sfgRoajirications may
bec oapeunbislaccanaimggt @ichan e wWhierd tRANES s Bysk agen Her
; lépégltut ed alkyl . 4 . A conpound according to claim
1n§' wheire R6 is hydr ogen or al kyl substituted with

am no, am nocar bonyl al koxy (G -

C4) al kyl am nocar bonyl %1 f(?rences

(C'Tﬁé)ééfyéﬁﬁﬂé“ﬂﬁ% anylons, patents and patent

applications, certain of which are cited in this application as
superscript numbers, are herein incorporated by reference in
their entirety to the same extent as if each individual
publication, patent or patent application was specifically and
individually indicated to be incorporated by reference in its

entirety.

1 Hemler and Takada, European Patent Application Publication
No. 330,506, published August 30, 1989

Elices, et al., Cell, 60:577-584 (1990)

Springer, Nature, 346:425-434 (1990)

Osborn, Cell, 62:3-6 (1990)

Vedder, et al., Surgery, 106:509 (1989)

Pretolani, et al., J. Exp. Med., 180:795 (1994)

Abraham, et al., J. Clin. Invest., 93:776 (1994)

Mulligan, et al., J. Immunology, 150:2407 (1993)

O 0 3 O U1 = W N

Cybulsky, et al., Science, 251:788 (1991)
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am noal koxyal koxyal kyl . 5 . A conmpound according to
claim1l , which has the fornmula : wherein R3 and R4,

Wo owetibsg4 Wi t h t he carbon atom and nitrogen atPeOT/US2006/019708
whi ch they are bound respectlve y, are joined to form

10 anldnykt ayel RRIMRIHASCIREL eFBEPTR - orl 3idPdr d¢yefi ¢

11 Or QURShaying, alc least Ad.ve. abeps. | nddheanybea)
cycl oal kenyl het eroaryl or heterocycl [ (:H%roup

12 opiYieagal By ebnt HFRTg Y6 - adERL ot 9P INEAY mi AY }91494 ‘
t he1Gase of heteroaryl and heterocycl ic groups 1 to 3

het eroatons sel ected fromthe up consisting of
13 oxyRyeH1lyni €F ogen dicpbsiieBur 43 a %I9 vvﬁjeﬁ’%% )n the

14 hetgerar ybe 0571 heter el i 6ngesup, is3 momr @pekic; and
where each aryl, cycloal kyl, cycloalken heteroaryl
15 or Heeearoc9El #E- grouplienepessnat §3: t{1e8¢ed, on

16 ANYddnRgrat oM Sapahhf e Subgt s uiigyn) with 1-3
substituents selected fromthe %rou consi sting of

17 al BAronsubst #t ut edl- 48 Medl- kokY7 - 3UbSkI%3t ed al koxy,

18 8C¥}am %ﬁ}%gg&nganégéﬁcaétb%ﬁyl afl NEnm Al RXY, 13A1: 8907
substituted am no, anidino, alkyl am dino,

t hi 6&%ldi no, am noacyl,
193”Rﬁ&9%ﬁ Qﬂ¥ agéﬂgséﬁnrggIylocaAQRQYAE”RHEﬁmatlc Dis.,

am nocar bonyl oxy, aryl, substituted aryl, aryl oxy,
sulFst:ia7at é@waaw oxy, ar yl oxyaryl, substituted

20ar 1%) @%%ry XanOJ h@ig,ger}nvgggroxyg 405!1'@1{9@14)0)(0

car cyc oaf kyl stituted’ cycl oal k
21lguatnatiige, gtaaldi n@sdlﬂflrbnénvﬁﬁto} 89 hi 4 Kilieo1)

222 USLI NLeA LN 0BLIolLe: | Rt subsg{4 Utaabhi oary
%t hi ocycl 6al k : stitute th| ocyc oal
23t hi Gteetterear yt, agubstan utRes .t hPha2 & oéﬂr%ﬁf‘l)

24 Paavonen, et al., Int. J. Can., 58:298 (1994)

25 Schadendorf, et al., J. Path., 170:429 (1993)

26 Bao, et al., Diff., 52:239 (1993)

27 Lauri, et al., British J. Cancer, 68:862 (1993)

28 Kawaguchi, et al., Japanese J. Cancer Res., 83:1304 (1992)

29 Kogan, et al., U.S. Patent No. 5,510,332, issued April 23,
1996

30 International Patent Appl. Publication No. WO 96/01644

31 Thorsett, et al., U.S. Patent No. 6,489,300, issued
December 3, 2002 and Konradi, et al., U.S. Patent No.
66,492,372, issued December 10, 2002.
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t hi oheterocyclic, substituted thioheterocyclic,
heteroaryl, substituted heteroaryl, heterocyclic,
wQaipsii215e84 ed het erocyclic, cycl oal kyl oxy, subseCT/usmde/019708
cycl oal kyl oxy, heteroaryl oxy, substituted
Whaged&r o4t 1% y-Shet er ocycl yl oxy, substituted

het er RCYShHRNY o£0XME af Bafyl 24 no,

oxyt hi ocarbonyl anmi no, -- OS(O 2-alkyl, --0S (0)
2-substituted al kyl, --0S ZCnryI - - 05 (0)
2-substituted aryl, --0S heteroaryl --0S(0O 2-
substituted heteroaryl, ngéae 4heterocycllc
--0S(O 2- substitutedBpLf --0S0 2--NRR
where each Ris |ndepend ntIy hﬁﬁrogen or al kyl, --NRS
(0) 2-alkyl, --NRS(Q —Rr eyre uted al kyl, -~NRS (0)
2 aryI --NRS (0) 2-subktituted aryl, --NRS (0)

teroar 0 ubst et
or R eéya%e%aw&é’yeﬁg bedofih J'oS ut%“ere stﬁ%gﬁéf
hehergcys| i Sot ronaIRS é@sﬁitlh\&calamyll,, ophRSné D)y
Subéé}@?&%%%%;’ ﬁtEuﬁta‘ergfd_talggy%]fxﬁl g:’:\|§1§ 65(%53 f’l r yV\lf].’ierel§ % is a
caﬁ%UnNBE@heKﬁ%ﬁnﬂpart-NESa(@ﬁth1$ﬁtéﬂJ@&@ﬂtUkedubstltuted
het er oar yl heteroc

S.
he??r°ﬁ§Y§bbs?$t&{é&‘ﬁét&ﬁ&@ ?cpﬁﬁﬁﬁ ﬁhgt ﬁygﬁzg% 3§%gen’
thed kylis noﬁlﬁﬁéiéﬁt--R ]2 and --N[S (0) 2--NR ]2

where each R nd dent sel ecte
gr&h&scoﬁ5|s*?%giﬁhoﬁfﬁ¥$ OEJH%?@FSP@d"gfi Q@P hh?reln ¥

is SUkskiatiehedb&hy) ,—deher oar ylsozsuhxét P& w'ed metlem,arqﬂ -OR"
heterocycllg and, substi t ut heteroc clic

whegsiBo §RG 2ak coft 8i Mot sh YihgﬁrPﬁg fcﬁqnﬁg¥3ﬂ%?}éyR2

suﬁgﬂiﬂ%%ed Legeliher dM‘H}ahbﬁeﬁlthg&mkﬁlﬁﬂbﬁﬂmbnaiﬂbon to
whi ch they are bound respectivel are ined.to fo

SuQ?Q%RHP?éIEVFlO%%KM%xﬂQB§ﬁ$Pa&}Yh %éﬁ &% 25V dup opAMally
suﬂE%&ﬂﬂie@IhE@@@éc{lI&% A 0% bBtibLaTHElAdskylknted

heéggg;¥ylkeu erein é%é?gg: Cgh%stltutlons are halide, C;-C-
salkyl, -OC;-Cealkyl and R? is hydrogen or RY';

X is selected from the group consisting of oxygen, sulfur,
CHR? and NR*, wherein R* is -H, alkyl or substituted alkyl;

R® is hydrogen, alkyl, substituted alkyl, cycloalkyl,
substituted cycloalkyl, aryl, substituted aryl, heteroaryl,
substituted heterocaryl, heterocyclic, or substituted
heterocyclic; or

D, R?® and % together form a heterocyclic or a substituted
heterocyclic group, wherein said group contains 1, 2, or 3
heteroatoms selected from O, N, and S; or

X, D and R® together with the carbon atom carrying D and X
form an optionally substituted carbocyclic or optionally
substituted heterocyclic group, wherein said heterocyclic group

contains 1, 2, or 3 heteroatoms selected from O, N, and S;
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group and optionally containing or additionally
containing in the case the heterocyclic group 1 to 3
whedenzmBons sel ected fromthe group consi sti NnRCDUS2006/019708
oxygen, nltrogen and sul fur, and wherein _the .
heteamt Rl toggEbeD Wit msie- NeFEPPED -2 LAY Rrefe tRak hand
the ara%/llbonc%cf:l Rlal:)EM.Jnd e Gls0ab ke rbV'het'éQb@ﬁ;@@i&’ lo®ra
erocyclic group is optionally substituted, on an
sub$t£1’tgltadome¢apabb’elb¢ EEL | PREEBAD SR1Gh gEoyp comtains 1,
su t I he , groupngonsi sting of
! b§ %§%§§?P®Etg%£a?igd(ypdm oxy substi t ut ed al koxy,
ad‘yﬁl ;Ls asyl etiatb, £ TN @bar%@%}@ AR STARY| Ry RR no,
sub bétléénéﬁiﬂ@ﬂ Q?koﬁ§"‘§dﬂétf%h%¥h Qﬂkgkﬁoacycloalkyloxy,
? I oam di'no, am noacyl,” am nocar bonyl am no,
subani inatdr anarlediyankno, Ao aPBoRyPekytutRd @TYloxy, and
OHsubstltuted aryl, aryloxy, substituted aryl oxy,
aryl oxyaryl, subst ituted aryl oxyaryl, cyano, hal ogen,
hynirrxxy(l omistr dnteger €eeboxyHC, 4dycl oal kyl

st | tut ed 0 YEo@uanisdi no, guani di nosul f one,
th of® ? a oaﬁ%{)%f @égbgt Ituted thioal kyl, thioaryl,

substl ed thioaryl, thiocycloal kyl, subst ituted
t hi ocal kyl, thi ohet er oaryl, substi t ut ed
t hi ohét enoaryl, thioheterocyclic, substituted

thﬁgh’é(\gi%t};{@l ic, heteroaryl, substituted heteroaryl,

het erocyclic, substituted heterocyclic, cycloal kyl oxy,

substi tWted cycl oal kyl oxy, heteroaryloxy, substituted
het er

wheﬁgﬂgr C§%|OX¥%ﬁbeter CyCl utéﬂ”gyyltBEegptlonally

oxycgr%ony am no
sub@tﬁthté@aMéKEmﬁaﬁpﬂus or-ﬁfmémbéraﬂdqyng copsa{mng 0 to 3

. 2-substitu alk
nity¥ogapEy i f‘]&% l% éLlsyI_ J0@7?0) S%ét%(@réoar yjrkleS(OQ) 3 C(O)R
whe&iéb&t Ri Ltised—d]-Bt enaay ),d:]: RS \Q]ﬁsr@mé{gelt@caylﬁ}f]o

supst | t ted hegeg 0SQ2- - NRR wher e
suQ&%&ﬁuﬁegsalky ary or su

R?', R??, R®*, and R* are independently selected from the

aryl

group consisting of hydrogen, -C;-Cialkyl, -0C;-Cizalkyl and
halogen.

2. A compound according to claim 1, wherein R? and R®
together with the nitrogen atom bound to R?* and the carbon atom
bound to R® can form a heterocyclic or a substituted
heterocyclic group, wherein said group contains 1, 2, or 3
heteroatoms selected from O, N, and S; or,

R? and RY together with the nitrogen atom bound to R* and
the carbon atom bound to R?® can form a heterocyclic or a
substituted heterocyclic group, wherein said group contains 1,

2, or 3 heteroatoms selected from O, N, and S.
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i ndependently hydrogen or alkyl, --NRS (0) 2-al kyl,

--NRS(O) 2- substituted alkyl, --NRS (0) 2-aryl, --NRS
w@ 0)oe22msebstituted aryl, --NRS (0) 2-heteroar yPCT/USNBB019708
(0) 2-substituted heteroaryl, -- NRS (g& 6 .
2-het efopEPPEnds . RREPT YD ToUFLR Put s HES & 0l §ciyErcgsn
= )e. R 1al kyl, --NRS (0) 2--NR-substituted
°r S¥RS ,uQ.e.dﬁS%( ) 2-- NR-aryl, --NRS (0) 2--NR
substituted aryl, --NRS (0) 2--NRheteroaryl, --NRS (0)

2- 7 NR- substituhedaRebes 0t Wo «1ahRSE O wiere Rs is hydrogen
NR- het erocyclic, --NRS (0) 2--NR-substituted
or hikel coyadticuiedr wiRhi aniRRN GFEROGATAPRYF, Ci[s[BRByY (Co-
o) aliR A ndtdreol 1 S §Mr 2oy MR o)) 2 1WheER1 8868 Ry 1S o
|n3épen3éntry sel ect'ed fromthe group consisting of
amiabkykoxyaldetiviadied -al kyl , aryl, substituted aryl,
het eroaryl, substituted heteroaryl, heterocyclic and
substituted heterocyclic . 7 . A conpounds according
t 05¢l aifn Qonfouride asPibiag Whetl@iiim R13vhich Hagpthehe
for%hggp -C(OOR 13" wherein R13' is an optionally
substituted al kyl, optionally substituted aryl or
optionally substituted heteroaryl
conmpound according to claim1 whi
or a pharmaceutically acceptable

up. 8 . A

as the fornmul aRl
t hser eof , wherein
T of al kyl,
aryl, cycl oal kyl,
rocycl iC, substituted
andF§ubstituted heteroaryl. 9

I

substitut ed aIkyI,R@ryI,
substituted cycl oalTky ,
het erocyclic, hetgrodr b,
. A conpounds ac | im8 , where Rs is
hydr ogen or substi te&ial‘ . 10. A conpound
according to clgi R2 where R is hydrogen

wherein
R?® and R*, together with the carbon atom and nitrogen atom to
which they are bound respectively, are joined to form an aryl,
cycloalkenyl, hetercaryl or heterocyclic group having at least
five atoms in the aryl, cycloalkepyl, heteroaryl or
heterocyclic group and optionally containing or additionally
containing in the case of heterocaryl and heterocyclic groups 1 -
to 3 heterocatoms selected from the group consisting of oxygen,
nitrogen and sulfur, and wherein the heteroaryl or heterocyclic
group is mono-cyclic; and

where each aryl, cycloalkyl, cycloalkenyl, heteroaryl or
heterocyclic group is optionally substituted, on any ring atom
capable of substitution, with 1-3 substituents selected from
the group consisting of alkyl, substituted alkyl, alkoxy,
substituted alkoxy, acyl, acylamino, thiocarbonylamino,
acyloxy, amino, substituted amino, amidino, alkyl amidino,

thiocamidino, aminoacyl, aminocarbonylamino,
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or al kyl substituted with hydroxy, hal ogen, am no,
am nocar bonyl , Cl-C4 al koxy (G -C4)al kyl am nocar bonyl
WO 20vpdes8y (G - C4) al kyl ami nocar bonyl , or PCT/US2006/019708
am noal koxyal koxyal kyl . 11. A conpound accordi Ny
amippelh e GrPopdpB1INO} sAUgYCATbORYI@XRY FEY hhetAS T guaeé

1,0k %h%gt%&@é@aé 1 GROUBRABkPG-AL, | RAsE ieDeed
Y1t r%&%om each of V\%ll' h y?s ogtl oﬂal y subst i t ut ed
aryhpraal ogmmhyaaéwenohwoaﬂ%xwt@ L % kyfrTPoxy L

tr t o, di (C1-C
e e T S ety e SIS
guaadsineswifonsr, ahiipd (dhio ﬂoylsubsiztut%@c@%ﬁ :

thlgggggdl£Eb§élﬂatéﬁnkﬁloa¥9frEEHEdd%clgggkyl iRk dittited

optional 'y substituted with hal ogen, hydrox;i
thlﬁﬂycmablhk%/l EhgioheseBPREXY, TS, EUEPR ERURIITRAIY,

thl?g%9%£?£§%¥ﬁ o%ggésgghﬁgg)@%f@ﬂéygr%@yc§ﬂbtheteroaryl

- acyl am no, or am no
subfCii t TBFACYLeTopBY 1A b@ﬁ@@gw@ecoors@bﬁglt:@t%qi dighgrocyelic,
[ a d
R A R T e
subaltk(omy@dnhlettrecfoatrmlbthuohéh@c’%WClW@ sBPs wbHgod d|

het%roc&?i%%g%% b%ﬁ éhfﬁgpQH%QHQQQQEngQliﬁHﬁAE“Jn

a or maceutical |y
08 (mee@llﬂtﬂl,e —s@lSt Oth@mtlnm@deahkmfl i9S(Q) =Nl -

0s (I%P l%%:[ail @{:ledﬁl%ﬂfgltg 2@9\/\%&' kylgter@zgﬂflmz——'o% (ol - - NC2,
substltuted heteroaryl, ——OS(O)Z heterocycllc, --08(0) ;-
substituted heterocyclic, --0S0,--NRR where each R is
independently hydrogen or alkyl, --NRS(O):-alkyl, --NRS (0) 2-
substituted alkyl, --NRS(O)a-aryl, --NRS(O)-substituted aryl,
--NRS (0) ;-heteroaryl, --NRS (0),-substituted heteroaryl, --

NRS (0) ,-heterocyclic, --NRS (0),-substituted heterocyclic, --
NRS (0) ;- -NR-alkyl, --NRS(0),--NR-substituted alkyl, --NRS(O):--
NR-aryl, --NRS(O).--NR-substituted aryl, --NRS(O):--NR-
heteroaryl, --NRS(0);--NR-substituted heteroaryl, --NRS (0O) 5--
NR-heterocyclic, --NRS(O);--NR-substituted heterocyclic where R
is hydrogen or alkyl, --N[S(0)--R'l;and --N[S(0O),--NR']; where
each R' is independently selected from the group consisting of
alkyl, substituted alkyl, aryl, substituted aryl, heteroaryl,
substituted heterocaryl, heterocyclic and substituted

heterocyclic.

6. A compound according to claim 1 of the formula:
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Yis -C(O - or -S2- , Rl is alkyl, substituted
al kyl, aryl, substituted aryl, cycloal kyl, substituted
wWeybozisky | , heterocyclic, substituted heterocRCl/U82006/019708
het eroaryl or substituted heteroaryl ; and R2 is
hydr ogen, al kyl, cycl oal kyl, sub uted cycl oal kyl
cycl oal kenyl, substituted cycl oa} yl, heterocyclic,
substituted heterocyclic, subst' od. %Ikyl aryl ,
substituted aryl, heteroari DS tuted
het eroaryl .15. A conpound nord g to claim 15,
wherein R6 is hydrogpn Q s.ost|tE?ed al kyl . 16. A
compound accoqupg Jaln¥§5, where R6 is hydrogen
or alkyl substi am no, hydroxy,
am nocar bonyl C4Halk3 (G -C4)al kyl am nocar bonyl
, hydroxy (G - &y \Ky#an1nocarbonyl or

whe?%"a%‘%%omb?%%@fﬁygﬂsﬁlﬁ%e ACQIRUNBCOE O <o

whl(:gltl@}aéﬂ‘é”kﬁfﬂﬂdo,reaﬁécﬁ.\?el}s, -al:n‘e JNDBedr thaf oal eyl
A conpound _accor di

I :
cycdRPRYbr RONGRIGEORE PO TS Ryt RBC An RED L SRR
five YRIMDER in WEY &y¢1b81kPOR- cﬁﬂlodﬂ@eny&lorshéiefﬁbyﬁﬂqﬂ

optionally substituted with hal o an.,
grofpkaRy, OB P L 13F CRBRBINERI T ( égjyigh(y%/ Irﬁr‘%""n%“m in

the case the heterocyclic group 1 to 3 heteroatoms selected

ut

from the group consisting of oxygen, nitrogen and sulfur, and
wherein the heterocyclic group is mono-cyclic; and

where each aryl, cycloalkyl, cycloalkenyl, heteroaryl or
heterocyclic group is optionally substituted, on any ring atom
capable of substitution, with 1-3 substituents selected from
the group consisting of alkyl, substituted alkyl, alkoxy,
substituted alkoxy, acyl, acylamino, thiocarbonylamino,
acyloxy, amino, substituted amino, amidino, alkyl amidino,
thioamidino, aminoacyl, aminocarbonylamino,
aminothiocarbonylamino, aminocarbonyloxy, aryl, substituted
aryl, aryloxy, substituted aryloxy, aryloxyaryl, substituted
aryloxyaryl, cyano, halogen, hydroxyl, nitro, oxo, carboxyl,
cycloalkyl, substituted cycloalkyl, guanidino,
guanidinosulfone, thiol, thioalkyl, substituted thioalkyl,
thioaryl, substituted thioaryl, thiocycloalkyl, substituted
thiocycloalkyl, thioheteroaryl, substituted thioheteroaryl,
thioheterocyclic, substituted thioheterocyclic, heteroaryl,
substituted heteroaryl, heterocyclic, substituted heterocyclic,
cycloalkyloxy, substituted cycloalkyloxy, heterocaryloxy,
substituted heteroaryloxy, heterocyclyloxy, substituted

heterocyclyloxy, oxycarbonylamino, oxythiocarbonylamino, --
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phenyl or a 5 - or 6-nenbered heteroaryl containing at
| east one nitrogen, each of which is optionally
wanwstiz1se4 ed Wit h hal ogen, hydroxy, C1-C6 al kyPcT/woﬁﬁowms
al koxy, C3-C7 gcloalk l, am ng, nitro,
OS(OLwraéﬂfEﬂhyr O%f %mﬁ&bsgilt‘dﬁ’—e% & kves) aI“Q§I(8}‘ﬁ WY lana Re
omb%—@é@%?%ﬁte@ afpal kylog (e , %t@&%)é&lyqal kybs(O)lzg A

onpound accordi ng to claim 14, wherein
7

RL |s
subatkwtetsﬂpthe&ﬁafpﬁyy bstP% (R edhﬁ}??ﬁoﬁécfjdg% ;%Pba(y,
sub%%%gﬁﬁéﬁlﬂ%@%mo@?b@@c,pf(ﬂﬁﬂo = NRR ﬁ%eﬁé]each R is

ylam no; or pyrid or p r|m inyl ,. each_of

mdmem\entslybﬁwd@@aﬁnyogu%ﬁfﬂ:ut “ed R (Ph= 1asden,” “Rfdl By,
sub%')lé‘?%#ﬂl’ y@ CSN@EK@?Q’—@I@’T No. NRE mn@ubﬁﬁlgtté&: akyl,

amno; and R2 Is dr ogen, - C4al kyl, or
- -NRS{QTcyetsaPRy Y, WR%@GWB%%@% &eﬁﬁr%l’kf]r ai T
NRS’ SY"h' celge%g Z@h?@t ed_{gom) tzhgulgé@ilcpltféw%le‘éteh_ﬂagy@ilc,(s)—
[ am no) - 5- (N-i sopr opyl net han- 5-
NRS\ P31 -AErafkod) perRﬁ 6P e~ 4 NG i o) tutgd @Akyl --NRS (0) - -
NR- Q!r}/![mt hylh{@(d%x pi\TR gubs@lé%ﬁ%ob%@azo ﬁrré‘ss)cﬁ b]—NR—

di n- "3-yl')’ phenyl) propanoic aci d;
het@dpermd amN‘ﬁﬁ) 0)5--WN$%?1§WIGQCEFE%¥%7§%¢i‘m ﬁ ) Ea
NR- Eégggg%cif%, Nﬂé(OW? Iﬁﬂ -Rio2X 9t hired- M hydi gid1iidaghere R

pyri di n- phenyl ) propanoi ¢ aci d; (S)
is hydrogbutyt Zkyl, benwsészg/ca& Bonghd =L@ 2t NRWg yhere

eaﬁ%bR'd ygﬁ&éﬂ@%&gﬁ%l[4Séle9ie@yffdm'%heB ¥Bu%p98ﬂyistlng of

ropanoat e butyl 2 - hyl am no
alky3- nsubs@g@utgdﬂaik@ﬂy|aﬁyho)substltuted aryl, heteroaryl

substituted heteroaryl, heterocyclic and substituted

heterocyclic.
7. A compounds according to claim 1 of the formula:
N
;\ /\>
N\[(N\RG
O
H
R NS
R'*HN
O

wherein R is -H, or the group -C(0)OR*®' wherein R™ is an
optionally substituted alkyl, optionally substituted aryl or
optionally substituted heteroaryl group.

8. A compound according to claim 1 which has the formula
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3 - (4- (I-nethyl-2-oxo-1 ,2-dihydroimdazo [4 ,5-D]

pyridin- 3 - yl)phenyl) propanoate ; (S) -2- ((R -5,
WG2aeetsBy | - 3- (pyridin- 3-ylsul fonyl) thiazol Pdi/ms2046/019708

carboxam do) -3- (4- (1- (2- (2-nethoxyethyl am no)

- 2-oxoet hyl) -2- oxo-1 ,2-dihydrojfmdazo [4 ,5-D]

pyridin- 3-yl) phenyl) pr opanoi ¢ id/ (S -2 (2-

(diethylam no) -5- (2,2, 2-trif lugroethyl)

pyrimdin-4- ylamno) -3- (4~ Mt hi~p oxo-|

, 2-di hydroi m dazo [4 ,5-b] p [

propan0|c aC|d 2 - (3- (4 -3Qgert-butoxy-2-

((R -5 ,5-diRQa8yl 8

HP ridin-3- ylsulfonyl)
t hi azol i di ne- 4- caNUg(rE‘ _B5- oxopropyl ) phenyl) - 2-

1
E
~
©
>
(9]
5
=
~

0x0 -2 , 3-di hydri n¥ daz{y [4][ 5-b] pyridin- 1-yl)
acetic aci d; (S s uty 2 - ((R -5,
5-di met hyl -3- (pyriidin-3- ylsulfonyl)

thi azolidi in
°F Ri ?ﬁ%ﬁrﬂ%%edlxy Calg oxoeﬁfi&g%/%})i olf(()%Pe%Of(z‘%é% m dazo
R {4, sdlectled] fyondiine §rcy4p )thn@nystll)lgr@@aﬂd@tle spgptituted
ert-b tyI

3-
alk}’ﬁsd"% ylsjuhﬁi?llg%(é Frdi n%l4 %}Jﬁgnga 1do§'ubé@y€d§g&]
cyc(dalxet ) ,héxercdiykydroi sudazotytgd &eb]erpyvq:bmr dgleroaryl

r ate -tert-butyl 2-am no-3- (4-

andy ?%%bkfgteé{)g}e%f&roglr?ﬁ&dazo [4, 5 - b ]pyridin- 3-yl

) phenyl )propanoat e ; (S) -2- ((R -5, 5-dinethyl-3-

(p r|d|n- - | fon t hi |d|ne4 oxani,do)

Y. r]I S 5% %%n%l o7 daro] gﬁ%%gpyrl in- 3

hyd-rogle)l phe@ws)tnmmpﬂnankyamd (S) -2- ( 5-

(N-et hyl i soni coti nam do) pyri m di n-4-yl am no) -3- (4-

(2- oxo-1, 2-dihydroimdazo [4, 5-b] pyridin- 3-yl)

pheny! ) AptOpENQIC aaciodtding to claim 8, where R¢ is hydrogen

or alkyl substituted with hydroxy, halogen, amino,
aminocarbonyl, C;-Cs alkoxy (Ci-C4)alkylaminocarbonyl,

hydroxy (C;-Cs) alkylaminocarbonyl, or aminoalkoxyalkoxyalkyl.

11. A compound according to claim 8, where
Y is -S0,-; and
R' is phenyl or a 5- or 6-membered heteroaryl group having at
least one nitrogen atom, each of which is optionally
substituted with halogen, hydroxy, Ci-Ce¢ alkoxy, Ci-Cs alkyl,
nitro, trifluoromethyl, amino, mono- or di (C1-C¢) alkylamino,
amino (C;-Cs) alkyl, Cz-Cs acyl, Cz-Cs acylamino, or amino (C,-

Cs)acyl.

12. A compound according to claim 8, where

Y is -S80;-; and
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(S) -3- (4- (1- (2- (2- (2-am noethoxy)ethoxy) ethyl)
-2-o0xo0-1, 2 - dihydroimdazo [4, 5-b] pyridin- 3-yl)
w@b@agk)s4 2- ((R) -5 ,5-dinmethyl - 3 - (pyridi PET/US2006/019708
13-y|su[fony|) thiazolidine:-4-carboxam do) propangic
R' a6i Byraddl pririracedti BPP Y Bt aAPESR ¢ HEFEEFY. Ca
ce 2dicyA, PhArdrag it k£ aln iGN 0Sirt k 0o SR HSI NGmdno, mono- or
.ggarnaceutlcqlly accept abl e exci _pi ent and a compound
di gacEr i Hy tegiarai ABino (Ciofs) aldoret Kod s GCvilreatitry a
acHia6a3e shabfikaused picexacerbated at |east in part
by al pha 4 integrin-nediated | eukocyte binding in a
patient, which nmethod conprises adm nistering an
ef flacti ye Bl of e cameoupd aseRr gl nehdh i@l aim 1
23 N eth e or el s e o T R SR EE ng

Y imt&@ctiandthat is inhibited is with VCAMI. 24,

1 Met hod; 61 clgi 18,22 19heneh i thee @4R e PIddENG 1Ky, hydroxy,
. y%tg?gét?on ?%aféﬁég?nhibi%ed Ts Wth Fiﬁ?onggfin.gs?oxy
haIpgemetthods @dd&ordi ngitee A Wi 2PrRReEBY h/ sl Ui SEageno-

S -bSy 2N AutQi,pmune di sease state. 26. The nethod
Ord¥P£Jaiﬁ%25}aherein treatment by the conpound of claim
1 alleviates the inflanmati on and subsequent tissue

dangge Ga t QISTIUNE 1L EACT | Ofhi A habhen
met hod g}%%ﬁgfn¥%igﬁﬁ%#%in t he é%seasb sﬁate FS ©
formktd pl e sclerosis, nmeningitis, encephalitis, stroke,

and other cerebral traumas . 28. met hod of claim
22 wherein the disease state is It}ple scl erosi s.
\
N N~p6
R11 \ﬂ/ R
-~ 5
/7, 5
R
7N
R12 H

or a pharmaceutically acceptable salt thereof, wherein
R is -H, -NH,, -NHC;-Csalkyl or -NC;-Cidialkyl; and
R*? is -H, -NO,, haloalkyl or -N(YR')R?, where

Y is -C(0O) - or -SO0,-,

R' is alkyl, substituted alkyl, aryl, substituted
aryl, cycloalkyl, substituted cycloalkyl, heterocyclic,
substituted heterocyclic, heterocaryl or substituted
hetercaryl; and

R? is hydrogen, alkyl, cycloalkyl, substituted
cycloalkyl, cycloalkenyl, substituted cycloalkenyl,
heterocyclic, substituted heterocyclic, substituted alkyl,
aryl, substituted aryl, heteroaryl, or substituted

heteroaryl.
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29. The nethod according to Caim 22 wherein said
di sease state is selected fromthe group consisting of

wa@saoherssadul t respiratory di stress syndronme aPdI/E8200€019708
| eukocyt e-nmedi ated lung i njury. 30._ The net hod
actdr dihgapoengdi ATeer &ih Ctlﬁémdréea%e‘%?ét & &s

hyd?gé%ﬁﬁ? r HnsIheu s hetk@ccording to Caim 22 wherein

sease condition’is rheumatoid arthritis. 32.
The met hod according to Claim 22 wherein said di sease

stage I8 go%ha%@éﬁayn@l&e%sl%l&omél tiRarselrcted
fromthe gr consi sting of erythema nodosum

hydabr;engcpx: %Jdmluﬁ@bﬁww‘ée Ipttite AEBOI t PEITRKBi ti s,
am% '{3%9%1‘@ hiqiLbi Salk%gclﬂb?&':ﬂQl&?@ﬂﬁﬂréééﬁoor@&(ﬂ' atic

vasculitis, Reiter's syndrone, stem ¢
hydtmwsc,ef@m AERBl DS CaFPegY &5 SPY ea%waéﬂﬁoe%ﬁk@%%%@,fl
pol ymyositis, dermatonyositis, Wegner's
granul omatosi s, aortitis, sarcoidosis,

| yﬂﬁhocat @pmtald BERPBAANT e erliaiins 14peheBr di ti s,
R n'le ‘%{1 It LE nGRNI&SE 14§ el )talﬁ@‘lhtdtﬁel polyarteritis

h ypersensitivity syndrones 'l ergy,
RFzhMpeﬁEosN@ophrdecgﬁhwﬂones Chur g- St rauss syndr one,
chroni c obstructive pul nonary di sease,
hyper sensi tivitypneunonitis, chronic active hepatitis,
|nuersthtcempwgnﬁ|aﬂQ9rdaqutﬁnﬁH@ﬂeﬁdocWﬁﬁéetﬁrIure

priFary il |ngr¥e rtxérLeo%xs’d16K'ét Ok TIHRG 3P4 AST |§n@nem a,

chfoni'® persrs atitis and thyfoiditis .
Th&ﬁheﬁhemﬂdﬁ?ﬁfalwh@@emhereln t he di sease state |s

Sj ogr en: sldlse €. o34_coThe nmethod of claim22 wherein
the di sease state I's !
R' is

C.-Ce alkyl optionally substituted with halogen,
hydroxy, Ci-Cs alkoxy, amino, or mono- or di (Cy-
C¢)alkylamino; or

phenyl or a 5- or 6-membered heteroaryl
containing at least one nitrogen, each of which is
optionally substituted with halogen, hydroxy, Ci-Cs
alkyl, C;-Cs alkoxy, C3-C; cycloalkyl, amino, nitro,
trifluoromethyl, or mono- or di (C1-Cg) alkylamino; and

R? is hydrogen, C;-Cealkyl, or C3-Cycycloalkyl.

19. A compound according to claim 14, wherein
R is
C1-Cs alkyl optionally substituted with halogen,
hydroxy, C;-Cs alkoxy, amino, or mono- or di(Ci-
Ce)alkylamino; or
pyridyl or pyrimidinyl, each of which is
optionally substituted with halogen, hydroxy, Ci-Cs
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Chron's disease. 35. The nethod of claim 22, wherein

the di sease state is inflammtory bowel disease. 36.
wab@srerskod of claim 22, wherein the di sease sPEI/ES1086/019708

ul cerative colitis. 37. A pharmaceutical conposition

conpri silkgla Copoahiortc@Wing ©5 BPRPmM ar i (Ci-

CO”binQ}Bgf%%ﬂéﬂlﬂHW gﬁﬁ? inhibitor. 38. A nethod for

treatiné ease 'state caused or exacerbated at

| east iRl partydspgahpht FphkEdr i v rfedCatettd2ddiRdeyt

bi nding in a patient, which method conprises co

adm ni stration of an effective amount of a compound

aczor dimgonpoGhdi ardordicharrefcfledni e Wrotntloegfrcted

adp7 inhibitor. . thod for treating inflammtion
Erofy %?ﬁ%ﬁﬁ%1f§ﬁsﬁ§ 1t whi ch inflammtion is nmediated
() DY Yo Avdhectiyhahs et hodagoraud-segnadenahss ering to sai d

patient a pharmaceutical conposition co risin% a
ylSphé@ﬂ@l&ﬂeimipéféﬂlmyd%c‘é‘pYJa%PJé“@f@i‘ﬁi‘léRiL“E%Eh -2-oxo-1,2-
dihgﬁgl{v%ﬁ%ﬂgd @ally) it egih Ve ANYHRNY) ploSQRPDLI Rt iaf;
(S)—2—(2~(diethylamino)—S—(N—isopropylacetamido)pyrimidin—4—
ylamino)—3—(4—(1—methy1—2—oxo—l,2—dihydroimidazo[4,5—b]pyridin—

3-yl)phenyl) propanoic acid;

(8) ~tert-butyl 2-(benzyloxycarbonyl)-3-(4-(2-oxo-1,2-
dihydroimidazo[4,5—b]pyridin—3—yl)phenyl)propanoate;

(8) -tert-butyl 2- (2- (diethylamino) -5-nitropyrimidin-4-ylamino) -
3—(4—(1—methy1—2—oxo—l,z—dihydroimidazo[4,5—b]pyridin—3—
yl)phenyl) propanoate;

(S)-2—((R)—5,5—dimethyl—3—(pyridin—B—ylsulfonyl)thiazolidine—4—
carboxamido) -3~ (4- (1- (2- (2-methoxyethylamino) -2-oxoethyl) -2-
oxo—l,z—dihydroimidazo[4,5—b]pyridin—3—y1)phenyl)propanoic

acid;

(S)—2—(2—(diethylamino)—5—(2,2,2—trifluoroethyl)pyrimidin-4—
ylamino)—3—(4—(1—methyl—2—oxo—l,2—dihydroimidazo[4,5—b]pyridin—
3-yl)phenyl)propanoic acid;

2-(3- (4- ((8) -3-tert-butoxy-2- ((R)-5,5-dimethyl-3- (pyridin-3-
ylsulfonyl)thiazolidine—4—carboxamido)—3—oxopropyl)phenyl)-2—
oxo0-2,3-dihydroimidazo[4,5-b] pyridin-1-yl)acetic acid;

(8) -tert-butyl 2-((R)-5,5-dimethyl-3- (pyridin-3-
ylsulfonyl)thiazolidine—4—carboxamido)—3—(4—(1—(2—(4—
nitrophenoxy)—2—oxoethy1)—2-oxo—1,2—dihydroimidazo[4,5—
blpyridin-3-yl)phenyl)propancate;
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(8) -tert-butyl 2-((R)-5,5-dimethyl-3- (pyridin-3-
ylsulfonyl)thiazolidine—4—carboxamido)—3—(4—(2—ox0—1,2—
dihydroimidazo[4,5—b]pyridin—3—yl)phenyl)propanoate;

(8) -tert-butyl 2-amino-3- (4- (2-oxo-1,2-dihydroimidazo(4,5-
blpyridin-3-yl)phenyl)propanoate;

(S)—2—((R)-5,5—dimethyl—3—(pyridin—B—ylsulfonyl)thiazolidine—4—
carboxamido) -3- (4- (2-oxo-1,2-dihydroimidazo [4,5-blpyridin-3-
y1) phenyl) propanoic acid;

(S)—2—(5—(N—ethylisonicotinamido)pyrimidin—4—ylamino)—3—(4—(2—
oxo—1,2—dihydroimidazo[4,5—b]pyridin—3—y1)pheny1)propanoic

acid;

(8) -3- (4- (1-(2- (2- (2-aminoethoxy) ethoxy) ethyl) -2-oxo-1, 2~
dihydroimidazo[4,5—b]pyridin—3—yl)pheny1)—2—((R)—S,S—dimethyl—
3—(pyridin—3~ylsulfonyl)thiazolidine—4—carboxamido)propanoic

acid;

and pharmaceutically acceptable salts thereof.

21. A pharmaceutical composition comprising a
pharmaceutically acceptable excipient and a compound according

to claims 1.

22. A method for treating a disease state caused or
exacerbated at least in part by alpha 4 integrin-mediated
leukocyte binding in a patient, which method comprises
administering an effective amount of a compound according to

Claim 1.

23. Method of claim 22 wherein the a4pl binding
interaction that is inhibited is with VCAM-1.

24. Method of claim 22 wherein the a4Pl binding

interaction that is inhibited is with fibronectin.
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25 . The method according to Claim 22 wherein said disease

state is an autoimmune disease state.

26. The method of claim 25 wherein treatment by the
compound of claim 1 alleviates the inflammation and subsegquent

tissue damage caused by the autoimmune reaction.

27. The method of claim 22 wherein the disease state is
multiple sclerosis, meningitis, encephalitis, stroke, and other

cerebral traumas.

28. The method of claim 22 wherein the disease state is

multiple sclerosis.

29. The method according to Claim 22 wherein said disease
state is selected from the group consisting of asthma, adult
respiratory distress syndrome and acute leukocyte-mediated lung

injury.

30. The method according to claim 29 wherein the disease

state is asthma.

31. The method according to Claim 22 wherein said disease

condition ig rheumatoid arthritis.

32. The method according to Claim 22 wherein said disease
state is an inflammatory disease condition selected from the
group consisting of erythema nodosum, allergic conjunctivitis,
optic neuritis, uveitis, allergic rhinitis, ankylosing
spondylitis, psoriatic arthritis, vasculitis, Reiter’s
syndrome, systemic lupus erythematosus, progressive systemic
sclerosis, polymyositis, dermatomyositis, Wegner’s
granulomatosis, aortitis, sarcoidosis, lymphocytopenia,
temporal arteritis, pericarditis, myocarditis, congestive heart
failure, polyarteritis nodosa, hypersensitivity syndromes,
allergy, hypereosinophilic syndromes, Churg-Strauss syndrome,

chronic obstructive pulmonary disease, hypersensitivity
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pneumonitis, chronic active hepatitis, interstitial cystitis,
autoimmune endocrine failure, primary biliary cirrhosis,
autoimmune aplastic anemia, chronic persistent hepatitis and

thyroiditis.

33. The method of claim 22 wherein the disease state is

Sjogren's disease.

34. The method of claim 22 wherein the disease state ig

Chron's disease.

35. The method of claim 22, wherein the disease state is

inflammatory bowel disease.

36. The method of claim 22, wherein the disease state is

ulcerative colitis.

37. A pharmaceutical composition comprising a compound

according to claim 1 in combination with an a.f; inhibitor.

38. A method for treating a disease state caused or
exacerbated at least in part by alpha 4 integrin-mediated
leukocyte binding in a patient, which method comprises co-

administration of an effective amount of a compound according

to Claim 1 and an effective amount of an o.f3; inhibitor.

39. A method for treating inflammation in a mammalian
patient which inflammation is mediated by VLA-4, which method
comprises administering to said patient a pharmaceutical
composition comprising a pharmaceutically acceptable excipient

and a pharmaceutically effective amount of a compound of claim

1.
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