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Background of the Invention

Integrin receptors are transmembrane, non-covalently linked
heterodimers consisting of one a-chain and one p-chain. In addition to
performing a structural adhesive function, integrin receptors transmit
extracellular signals across the plasma membrane. The integrin receptor o,B,
(also referred to as VLA-4) mediates cell adhesion by binding with either of two
protein ligands: vascular cell adhesion molecule-1 (VCAM-1) (Osborn, L.; et al,,
Cell, 1989, 59, 1203), or the alternatively-spliced fibronectin variant containing
the type Ill connecting segment (CS-1) (Wayner, E. A.; et al., Cell Biol., 1989,
109, 1321). in contrast to the prototypical integrin receptors a5p1, GPlib/llia
and B, that recognize the Arg-Gly-Asp (RGD) tripeptide sequence in their

respective ligands, o, binds to other primary protein sequences. The a,f,
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Asp-Val (ILDV) in fi brogti n. Al though these seque s share a conserved
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‘ seems to play a central role in lung inflammation. The a4p1 receptor
interaction with VCAM-1 also exerts an important effect in stem cell adhesion to

bone marrow stromal cells (Simmons, P. J.; et al., Blood, 1992, 80, 388).

The o,B, integrin is expressed at high levels on lymphocytes and T cells.
The trafficking of lymphocytes from the vasculature to normal mucosa and
lymphoid tissues is mediated by adhesion of mucosal addressing cell adhesion
molecule-1 (MAdCAM-1) with the integrin receptor o,8,. In an inflammatory
setting, MAdACAM-1, an immunoglobulin superfamily adhesion molecule,
specifically binds a4p7-expressing lymphocytes and participates in the homing
of these cells to the mucosal endothelium. Cloning studies of human
MAdCAM-1 have shown that the Leu-Asp-Thr-Ser-Leu (LDTSL) sequence of
the CD loop is conserved. In fact, LDT-based peptides bind to a8, in a
MAdCAM-1/RPMI-8866 cell adhesion assay with IC, values in the 1-10 uM
range (Shroff, H. N.; et al., Bioorg. Med. Chem. Lett., 1998, 8, 1601).
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heart allograft nodel (Mdlossi, S.; et al., J. din. Invest. 1995, 095,
2601). Animal nodels of asthma have shown that the peptide antagoni st
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simlar to c?ryhggs,ﬁ,{?%g’s 1995, 2, 115). The initial research in the low molecular
weight ¢4p1 antagonist arena has focused on simple linear analogues of the
prototype Leu-Asp-Val sequence. Phenylacetyl-Leu-Asp-Phe-D-Pro-NH,
(having an a4B1 IC,, value of 2 uM) exhibited efficacy similar to the a4
antibody PS/2 in a mouse model of oxazolone-induced contact hypersensitivity
when administered at 6 mg/kg, sc (Tamraz, S.; et al., Springer Semin.
Immunopathol. 1995, 16, 437). This tetrapeptide was also effective in a
hyperlipidemic rabbit heterotopic heart allograft model (Molossi, S.; et al., J.

Clin. Invest. 1995, 95, 2601).

Animal models of asthma have shown that the peptide antagonist
BIO-1211 inhibits eosinophilia and airway hyperresponsiveness (Lin, K-C.; et
al., J. Med. Chem. 1999, 42, 920). Pre-treatment of allergic sheep with a 3 mg
nebulized dose of BIO-1211 (having an a4p1 IC,, value of 1 nM; 1000-foid
selective over a4p7) inhibited early and late airway responses following antigen
challenge and prevented development of nonspecific airway

hyperresponsiveness to carbachol. These results suggest that compounds like
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formation and less lumenal narrowing 14 days after balloon injury of porcine

VLA-4 antagonism may al so be effective in reducing Sstenosi s follow

coronary arteries (Labinez M, Hoffert C, pels K, Aggarawal S, Pepinsky RB,
Leonw D, Koteliansky V, Lobb, RR and O’'Brien EO, infusion on and anti-
alpha4 integrin antibody is associated with less adventitial formation after
balloon injury of porcine coronary arteries, Can. J. Cardiol., 2000, 16, 187-
196).

The recruitment of leukocytes, particularly monocytes to the vessel wall
is a key component in the development of atherosclerotic lesions. VCAM-1
expression has been reported on endothelial cells in atherosclerotic lesions in
humans (O'Brien KD, Allen MD, McDonald TO, Chait A, Harlan JM, Fishbein D,
McCarty J, Ferguson M, Hudkins K, Benjamin CD, et al., Vascular cell
adhesion molecule-1 is expressed in human atherosclerotic plaques:
implications for the mode of progression of advanced atherosclerosis, J. Clin
dnvest., 1993, 92, 945-951), mice (Nakahima Y, Raines EW, Plump AS,
Breslow JL and Ross R, Upregulation of VCAM-1 and ICAM-1 at
atherosclerotic-prone sites on the endothelium of ApoE-deficient mouse,
Arterioscler. Thromb. Vasc. Biol., 1998, 18, 842-851) and rabbits'(llyama K,
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vascul ar cell adhesion nol ecule-1 and intercellular adhesion nolecule-1
expression in rabbit mouse atherosclerotic le and at sites 790EL 704
predi sposed to lesiontormation, Crc. Res., 19997785, 199- 20%.
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transfectants in vitro (Hamann, A ; munol . 1994, 152, 3282).
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to both VCAM-1 and fibronectin was also effective in this model (Huo Y, Hafez-
Moghadem A and Ley K, Role of vascular cell adhesion molecule-1 and
fibronectin connecting segment-1 in monocyte rolling and adhesion on early
atherosclerotic lesions, Circ. Res., 2000, 87, 153-159). These data support the
role of a,B, in regulating leukocyte recruitment in early and advanced

atherosclerotic lesions.

Antibodies to MAACAM-1 or integrin a4B7 inhibit lymphocyte binding to
affinity-purified MAdCAM-1 or MAdCAM-1 transfectants in vitro (Hamann, A.; et
al., J. Immunol. 1994, 152, 3282). The antibodies also block localization of
lymphocytes to Peyer's patches. Murine MAACAM-1 recognizes only a4p7
positive human lymphocyte cells lines and a4B7-high memory T cells. Anin
vivo role of a4p7 in inflammation has been suggested by increased expression
of MAACAM-1 on HEV-type vessels in the chronically inflamed pancreas of the
non-obese mouse (Hanninen, A.C; et al., J. Clin. Invest. 1993, 92, 2509). In

fact, animal models underscore a significant function of «4B7 in both colitis



(Fong, S.; et al., Imu . Res. 1997, 16, 299) and nphocytic inflampi,‘prn
of pancreatic islets o evel opnent of diabetes (Y , X.; et al., g étz'é‘“é
1997, 480 odk43k. PCT application WO 98/53814 descri bes helqi@syphdss am de
conpounds as antagonists for VLA-4 and/or a4p7 antagonists of the fornul a:

7 R3 R6 B-1-Z RB A or a pharmaceutically acceptable salt thereof wherein R
is alkyl, dmnB.; ebakymylnunol Rdéy 1887yl E, 230 edncdlymhploocylié iafléynydtiorvéfer ei n
al kyl, al kenyl and al kynyl are optiognally suybstituted with Ra; and_Cy is
opti onal | ypa@qs@tlcﬁl@@dowﬁewlnamw of glaﬁyé%@/eaﬂg.ai-kyt al.aPiahafes 189%kyny! |
aryl, aral %H 4%eteroaryl or heteroaral kyl; wherein al kyl, al kenyl and

al kynyl are 'Op?l hally substituted with Ra; and aryl and heteroaryl are
optionally substituted with Rb; R3 is hydrogen, alkyl, Cy or Cy -alkyl;
wherein alkyl is optionally substituted with is optionally

h Re; and Qy
substituted wi t RGhapplicatiom\Miy 8843814 deacribgsihatorocyclit mpride, oy, cY al kyl,
Cy al kenyl _or CY _al kynyl.. wherein al kyl | kenyl _and al. kynyl re gptionally
substi t ut eGOwPEHngﬂéﬁﬁ”tBHB“ﬁEs, Jf%{n ?@B‘b?‘%hai‘ﬁg" %%tqft“a?g%fm"aﬁth Ry;
or, R3, Rand the atons to which thgy are attached together forma nono- or
bicyclic ring containing 0-2 additignal het ﬁaoatoms selected fromN, 0 and

S; R5 is hydrogen, alkyl, alkenyl _liynyl , raryl, aral kyl, heteroaryl or
het er oar al kyl ; wherein al kyl ,R k,%n \angs aIIkynyIXare optionally substituted
with Rx; and aryl and heteroaryl>are-gptio | ¥ substituted with Ry; or,

R', R5 and the carbon to whi chAgey t acheo-goget her forma 3-7
menbered nono- or bicyclic ring cogtailning 0-2 heteroatons selected fromN,
0 and S; R6, R7 and R8 are each in epRﬁd@ntIyRéel ected fromRd or Rx; or,
two of R6, R7 and R6 and the atoms;rg whi ch both are attached, or two of R6,
R7 and RB and the two adjacent a to which they are attached toget her
forma 5-7 nmenbered 6 WO 02/ 023%6 0

or a pharmaceutically acceptable salt thereof wherein

R' is alkyl, alkenyl, alkynyl, C,, C -alkyl, C,-alkenyl or C -alkynyl; wherein alkyl,
alkenyl and alkynyl are optionally substituted with R®; and C, is optionally
substituted with R® R?is hydrogen, alkyl, alkenyl, alkynyl, aryl, aralkyl,
heteroaryl or heteroaralkyl; wherein alkyl, alkenyl and alkynyl are optionally
substituted with R?; and aryl and heteroaryl are optionally substituted with R®;
R®is hydrogen, alkyl, C, or C,-alkyl; wherein alky! is optionally substituted with
R® and C, is optionally substituted with R® R*is hydrogen, alkyl, alkenyl,
alkynyl, C,, C,-alkyl, C-alkenyl or C -alkynyl; wherein alkyl, alkenyl and alkynyl
are optionally substituted with phenyl and R*; and C, is optionally substituted
with RY; or, R?, R* and the atoms to which they are attached together form a
mono- or bicyclic ring containing 0-2 additional heteroatoms selected from N, O
and S; R° is hydrogen, alkyl, alkenyl, alkynyl, aryl, aralkyl, heteroaryl or
heteroaralkyl; wherein alkyl, alkenyl and alkynyl are optionally substituted with
R, and aryl and heteroaryl are optionally substituted with RY; or, R*, R® and the
carbon to which they are attached together form a 3-7 membered mono- or
bicyclic ring containing 0-2 heteroatoms selected from N, O and S; R®, R” and
R® are each independently selected from R? or R*; or, two of Ré R” and R® and
the atom to which both are attached, or two of R®, R” and R® and the two
adjacent atoms to which they are attached together form a 5-7 membered

6



2 0 DEC ?104 PCTI US01/Z20857 saturated or unsaturated nonocclic ring

contai ni ng 0-3 heteroa selected fromN, 0 or . Re is cy or a gﬁ(ﬁtﬂﬂif 2004
sel ect ed {loQ)eRse Wherein Cy is optionally substituted wt BQSSI.,
group sel ect e rom Re, al kyl, alkenyl, alkynyl, aralkyl or he% eroar al kyI

wherein al kyl, al kenyl, al kynyl, aryl and heteroaryl are optionally

subst i t ut edsafurited or WS AtardtaloasRoC: b@nr&@'d@fhamﬁi 0/ he®ryatomsesalbltdd,
aryl oxy, heteroaryl, NRfRg, NRf C(O) Rg, C( O NRf g9, or CN, Rd and Re are

i ndependent fryn'sul Eroes; H“om%ydm@@@nup atlegted DRERyIWh%ﬂekﬁy@llS ogtionally Oy

| kyl ; wh I I d b d
mih R oRlBsRulkwiB R R i abralBel S fronf RE . AN AR s ¢ mched
Torma  het grARMGirotbidutakiyl WiferBRTERYIS af@i Rial Oy'l%/loar@rl afdhitabatyl are

het eroatons i ndependently séelected from N are
i ndependent bptlemlbcslddstltﬂteﬂwvhb(ﬂi"oﬁéns halbggeh NOﬁ 6::0@)@8’ alkydyalkommeargl n CY

arbon to walRIR Aok Herbtae BT e iRy R ONEREISONRE 4 g -2

het er oat ons emgmgt%‘ﬁ 1S5 al kyl,
al kenyl , al Eynyl , cyanodélrgﬁﬁ%été%t?g ﬁcglrﬁfﬁ}yd%% eroarySa kgnwer%éﬂay?ﬁglr Kk Eémc()jr - SCJZRl

wher ei n al k@; alleylkwhgzrelaraik)dl alkapyl, atkynyland Gy airé ppsiobally substduted: witike; and

| d h 4l || bstit . W.th Rb: i | kyl
S kenyl . al Bongh Rerars G AGRERE th Aot feh'thdy Bre, Alachéd Bl s e each
optionally %E@bb?éﬂcﬁﬁng‘ﬂoﬁ‘ r5 'Rﬁ'*erHSeis'sccn(f—W\m a@@lltleﬁéfheterocét%d -SR d'
SS(02) OR d' - SO MNRdRe. - NRdRe, - SC(O

CO2( CRf Rg) ndd®RervigRdly sewteﬂmmm 0@0®34R3R91d mmeér@mndenme)m@e

NRiS( O e TRy RIS, 0. Gt (orelyh; whPra0 G T optignoe SLRT S Wnt -

al kyl, al kenityl; &, RY Brld, Ratcyjeftier with ties @é’ﬂb@'n‘%'wh@:h%éﬁ'a'ﬁé'att@bhed form a
heterocyclyl wher ei n al kyl , al kenyl, al kynyl and aryl” are each optionally

subst i t ut ed fRGLef &RY: ;membeys epotaiaingyd-2 hﬁé@@%ﬁ@l"ﬂ?pm@&ntbfrs&i@@t@démfm m

3 ol 29510 S Aah & Byl AR, ki pidhel Snelelia S 0, ¢
-(O-, -0 @etdroa ll\ﬁé@(r@)aralkﬁ@,-SODROMIﬁ?ém élkyl%@eﬁyD)and Al drear €

|ndependently sel ect ed from-C and -C-C; and B is selecte romthe group
consi sting ctignalingubstiuted with R*; apdaryl andbetareand are optienally substituted

group with R%; R' is alkyl, alkenyl, alkynyl or aryl; wherein alkyl, alkenyl, alkynyl and

aryl are each optionally substituted with R%, R* is -OR", -NO, halogen,
-S(0),R%, -SRY, -S(0,)OR?, -S(0),NRR®, -NRR®, -O(CR'R®),NR°R¢, -C(0) RY,
-CO,RY, - CO,(C RRY),C(O)N RR?, -OC(O)R?, CN, C(O)NR'R®, -NR'C(O)R®,
-OC(O)NRR?®, -NR?C(0)OR®, -NR!C(O)NRR®, -CR¥N-OR?®), -CF,, oxo,
-NRIC(O)NR?SO,R], -NR’S(0)R®, -0S(0,)OR? or -OP(O)(OR"),; R! is a group
selected from R¥, alkyl, alkenyl, alkynyl, aralkyl, heteroaralkyl, cycloalkyl or
heterocycly!; wherein alkyl, alkenyl, alkynyl and aryl are each optionally
substituted with R*; C, is cycloalkyl, heterocyclyl, aryl or heteroaryl; mis an
integer from 1 to 2; n is an integer from 1 to 10; X is -C(O)OR",
-P(O)(OR?)(OR?®), -P(O)(R%)(OR®), -S(0),,OR? C(O)NRR" or -5-tetrazolyl; Y is
-C(0)-, -O-C(0)-, -NR°C(0)-, -SO,-, -P(0)(OR*) or C(O)C(O); Z and A are
independently selected from -C- and -C-C-; and, B is selected from the group
_ consisting of a bond, -C-, -C-C-, -C=C-, a heteroatom selected from the group
consisting of N, O and S; and -S(0),-. Specific examples which exemplify

some of the typical compounds disclosed have the following typical formulae:
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consisting of N, 0 and S, and -S(O), -. Specific ex | es which exenplify..,
sone of the typical cor nds di scl osed have the fo W ng typical fbrﬁhTaém
7 1Inr 602/ 02556 OCCH3 PCT/ USOl /20857 PCT appl|cat| 3354
dESCFIbEéKﬁ%P¥$%yC|IC conpounds as inhibitors of Ieukocytgﬁg§§% %ﬁ

medi ated by VLA-4 of the fornula: O RI R3 wherein ring Ais a nmulticyclic
bridged cycloal kyl, multicyclic bridged cycloalkenyl or multicyclic bridged
het erocyclic group provided the multicyclic bridged heterocyclic group does
not contain a |actam and fuKther wherein said nulticyclic brigged

cycloal kyl, multicyclic brid cycl oal kenyl or multicyclic bpidged

het erocyclic group is optiogally sdbstituted, on any ring atom cypable of

substitution, with 1-3 subs sel ected fromthe group consi$Xing of
al kyl, substituted al kyl, substituted al koxy, acyl, am no,
t hi ocarbonyl - am no, agyl oxy/ am Yo, amidino, alkyl am ding oam di no,

am noacyl, ami nocar bon)

arg ao. ar®Hot hi ocar bonyl am no, ar pony| oxy,
aryl, 8 0 2 -~ Ut:

O 02/°02556 PCT/ USOL/ 20857 substitutNed gFyl, aryl oxy,

substituted a &yl oxyaryl, substituted aryl oxyaryl hal ogen,
hydr oxyl, ni .szo<~°, car boxyl al kyl , carboxyl - Wed al kyl
car boxyl -c , @arbgRyl - substituted cycl oal kyl, carh Ayl ,

car boxyl - \ car boxyl heteroaryl, carb | - ut ed

an
het eroaryl, car oxyI het er oc § carboxyl - substl tute ocycladg,
cycl oal kyl, substituted cy @gpqgl di no, guani di/nosul fone, thiol,
t hi oal kyl, substituted thi t hi oaryl, substi ed tigpoaryl,
t hi ocycl oal kyl , substituted focycl oal kyl , thi oheter aryI|| substituted
t hi ohet eroaryl, thioheterocyclic) |§|ubsti tuted thi ohet lic, heteroaryl,
substituted heteroaryl, heter ocyg(i: O? '

HO

PCT application WO 00/43354 describes multicyclic compounds as
inhibitors of leukocyte adhesion mediated by VLA-4 of the formula:

®)L)<

wherein ring A is a multicyclic bridged cycloalkyl, multicyclic bridged
cycloalkenyl or multicyclic bridged heterocyclic group provided the multicyclic
bridged heterocyclic group does not contain a lactam and further wherein said
multicyclic bridged cycloalkyl, multicyclic bridged cycloalkenyl or muiticyclic
bridged 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, thiocarbonyl-
amino, acyloxy, amino, amidino, alkyl amidino, thioamidino, aminoacyl,

aminocarbonylamino, aminothiocarbonylamino, aminocarbonyloxy, aryl,
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substituted heterocycl | cycl oal koxy, substituted cl oal koxy,
het er oaryl oxy, substi a ed heteroaryl oxy, heteroc yI oXy, Ssubsti tutLedJ':i 230k

het er ocyoylo9¥ysse Oxycar bonyl am no, oxyt hi ocar bonyl am no, | @?ﬁ@o 2redsky|
- -08(0) 2- substltuted al kyl, -0S(0O 2-aryl, -0OS(0O) 2-substitute I2 OS(O)2

heteroaryl, - OS(0)2-substituted het eroaryl -0S( O 2- heterocyclic,
-0S(0) 2-Su teuhistituted angt, @Iryiomswstntuteﬁs@zvlum mmaadcwni&ﬂtstedndependent |y

hyd NR! ). Z ,al k 2 b d NRS( O) 2
Jﬁf’*&ﬁé{@%x&ammaﬁ R, Myl oy Ton aRtr CHPORY SRR IUNbot 11 ot e
heteroaryl, ¢ %n@&éﬁﬁ@ﬂ%u | E&rbo le%ﬁé‘-mRyls E!Qﬂidxwtséﬁsthﬁié%f w&élkgb

-NRS(O) 2 NR-aIk - NRS " “substituted al ky S(O) 2- NR-"aryl,
-NRS( O 2- Nl?z;arbohylarylucwdboawIsubstmamct))agd caﬂﬁohwlheteraayjl,, carboxyl-

NRS(0) 2- R subati Lt ed, het e NRS( O het

NSO 5. N ﬁ!efithe@arqf'ﬁv @g%ﬁvmef §lic barusHiae hetgiocyelg s 2.
R]2 And th
grLup gons:\Eﬁ%& FI% (gté‘fil? \dkﬁtf ary Hbé%ltf)(zﬁ ?mcgghar y@l ©
het er oaryl , sutmtbtstteldtthicalkwetrmarak )sIJbsmtated th]gadyl dhimcycloabiot i substituted

2?&5[?2%5115 SR thishetsros k&ksﬂhgﬁtu%ﬂw‘foa%awgSﬁgﬁpi«%ﬁ:&c iyl ami no,
mono- and dgg rt@féaaﬂh}ér?éfb%ycr@%te@wyl diipSitleld hetessh bﬁéﬂ no,

et
mono- and di -heterocyclic am'no, nono- ahd di-substi tutrg ete cycl i C
am no, unsysmmmutedinetemmollcm)ecﬂbaihmxyesulbamu’ngd cyclbhtkoxyt hetebsanylaent s

lected f bst | d ~het B
Suber tut cuswstinie betePaa e hefieduaniunsiiey Mooy s d g
substit ut edoﬁyé‘éf'boﬁ |9\+nﬁo hayytﬁ&cam&gléaﬁmboso@(gzksntxgwgrswz%t&; il

bl ocki ng groups suc and t Kyl /su stltuted

o 51 g olpalols0 Gy anls(C ponimios ambzociou emmmnti SEIOK 2o |
i~ a tut e en
-S02 cycl an‘tlé?% %u%%'fy’téﬁgﬁ JV&?@&W{)? @QS‘S}QZ é?tstup%{)éet?u%@fq ‘Cut eé
aryl, -S02 hotey,29RR whe@@a&”@%'xﬁé‘é%déﬁiﬁﬁﬁbﬁén or aflén W%@%@lﬂ&q 2 S02

substltuted heterocycllc and - where R s drogen or al

sel ect ed fr dHREKO)gsuhslituiegsalkyli 4RE(O)faryl, Nﬂﬁeg)xsnbsmgt%ené R5 i s

el ot O AR SHRENELS . B o o pan ST el
-NRS(0),-substituted heterocyclic, -NRS(O),-NR-alkyl, -NRS(O),-NR-~
substituted alkyl, -NRS(0),-NR-aryl, -NRS(0O),-NR- substituted aryl, -NRS(O),-
NR-heteroaryl, -NRS(0),-NR-substituted heteroaryl, -NRS(O),-NR-heterocyclic,
-NRS(0),-NR-substituted heterocyclic where 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, heteroaryl,
substituted heteroaryl, heterocyclic and substituted heterocyclic, mono- and di-
alkylamino, mono- and di-(substituted alkyl)amino, mona- and di- arylamino,
mono- and di-substituted arylamino, mono- and di-heteroarylamino, mono- and
di-substituted heteroarylamino, mono- and di-heterocyclic amino, mono- and
di-substituted heterocyclic amino, unsymmetric di-substituted amines having
different substituents selected from alkyl, substituted alkyl, aryl, substituted
aryl, heteroaryl, substituted heteroaryl, heterocyclic and substituted
heterocyclic and substituted alkyl groups having amino groups blocked by
conventional blocking groups such as Boc, Cbz, formyl, and the like or
alkyl/substituted alkyl groups substituted with -SO-alkyl, -SO,-substituted alkyi,
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consi sting of hydrogen, alkyl, substituted alkyl, c;doal kyl, substitut ed .
cycl oal kyl, heterocycli ésubst I tuted heterocyclic d where R6 and~ ﬂé’ '
j oi ned tw(j@mggg heterocycle or a substituted heterocycl e,pRiubsi %7ect ed

from the group consisting of heterocycle and substituted het erocycle, and Z

Is selected fromthe group consisting of -C(O- and -SO2-, Ar is aryl,
het er oar y| ;SOgabariyl, 1564~ s.l’qsltltldedaﬂlwwltﬁ@ﬁcm@kﬂaFSOg-SmbshtLﬁed| nt eger of

T 2+ Co YRRy PO Al 0 SR Bt A Q- AR oS at - gunstivtest
het er oaryl h@?éf‘aa Q’i?tb?o it O-!yd) |- ¥uBsthatdd h@t@?bd&‘ch@ aPaesad ‘NF;Q ur

substituents |ndepend l'ected Trom Ro; al kyl, kenyl a al kynyl are
opti onal | ywstwh)eﬂ tsjn)&ﬂogem braﬂql*tla‘ i‘so&elesteds‘mmdbetgsowmdepelsﬂﬂgtdfy(aéel ected -
fromRa;, (c

het erocycl T ?Fé "‘éﬂesfﬁR% h‘§t5@|'%§?9 '?Porg S'bgg?ﬁé)‘g CSL{%EWQ of Sé%&é#{lt ed _
het er oar yl lanﬁ' gzern hg% R‘Bfand'f @@{%aﬁfeﬁﬂdmmes%%ééw’?ﬁ? ein RO is

-C, -,,al ky enyl al ky algke yl and

al kynyl ar eonsusiumgmlf hydgest, atkyl,eslibasititdted atieylf oydaalkyls sbisstitutezht s sel ect ed
fromRa; Ar is or substituted

het er par S b uted aryl
het er oar y| CYXI0@ yﬁmtwpsgehc @nyHSP i th@%er@cy%'@ %"E’M%fﬁ and\ﬂ]ea@ n o is
opti onal | t sel ect ed
f Pom t he é %ﬂ%ég%ﬁésﬁfglh\%é% }%Iregorroa %ﬁ%%kf 10a%%rﬁ§&}cg aI enyﬁB,% ﬁ&rn
C2- 10al kynyte geoug consast;dg mhéﬂéadawdle alndtsamatqtéd hetmrobyntler aad\ isC1- 10al kyl ,

wherein al ky|],  al ken and al kyn tion stit d wth one to
four subst ﬁ%l‘?@f*ﬁ&;k @@t%@upr% |ng %ﬁ@(g)r § éaz #’E“%ér&ji gteroaptli onal | y
substitute f ©om R

I s sel ect eg %%H%%srﬁ ggégﬁitgﬁﬁb%{rﬁsgw )?]isgé’rg en; oorgﬂfcf g‘% |'L<()nal ly
sugst i tut eAﬁhClr‘ f},a(kybbt\o -Atft(Ezd ,salketﬁyt-uA tArz-GﬂgmpwqgemhgreseAécarwAﬁgm RF
and Cy optiopa stituted with on stjtuents ndent |y
sel ect ed ffrtsﬂ% denﬁmak%ﬂ&%m% e'mﬁvvbdus opbgRels eyl EyRE cre

:g(og NR gg? R Re g %"g%mg@&gﬂg"ﬁglo 5195 08 oz?%igglgglk%%%%e}"%@’&

- ﬁ%(c( Cg; Rg)are:ﬁnﬁdélﬁally mm(tRn@)th wumne@?ammmtntmm@( B ¢e nderdty £33 bikdice,

optional | y?’?ﬂbgtg'l g)f @‘4& ?‘h%n\é’g‘&e'ﬁ fsg‘[%g{qct)/ﬁ@q]pgSypﬂgﬂg}ﬁéﬁ{q@cychc
Ar is aryl, heteroaryl, substituted aryl or substituted heteroaryl, x is an integer of
from 1 to 4; (d) -(CH,),-Ar-R°, wherein R’ is -C,_,salkyl, -C,_,alkenyl or
-C,.calkynyl, wherein alkyl, alkenyl and alkynyl are optibnally substituted with
one to four substituents selected from R?; Ar is aryl, heteroaryl, substituted aryl
or substituted heteroaryl, x is an integer of from 1 to 4; (e) -(CH,),-Cy-, wherein
Cy is optionally substituted with 1 to 4 substituents selected from R? is selected
from the group consisting of hydrogen, C,_,alkyl, C,,alkenyl, C,_,alkynyl, aryl,
aryl C,calkyl, heteroaryl, and heteroaryl C,_,,alkyl, wherein alkyl, alkenyl and
alkyny! are optionally substituted with one to four substituents selected from R?,
and aryl and heteroaryl are optionally substituted with one to four substituents
independently selected from R® R?® is selected from the group consisting of
hydrogen, C,_,alkyl optionally substituted with one to four substituents
independently selected from R? and Cy optionally substituted with one to four
substituents independently selected from R® R? is selected from the group
consisting of Cy, -OR?, -NO,, halogen, -S(0),,R?, -SR?, -S(0),0R?,
-S(0),NRR?, NR?R?, -O(CNR'R?), NRR®, -C(O)R?, -CO,R?,
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selected fromR; Rb i el ected fromthe group congisting of Ra,
Cl- 10al kyl, C2- 10al kSl ,6 C2-10al kynyl, aryl Cl1- | kyl, heteroaryl LE UL 20

Cl- 10al ko oplggssei n al kyl, al kenyl, aryl, heteroaryl are @pingaphissy
substituted with a group independently selected fromR ; R is selected

fromthe group consisting of halogen, am no, carboxy, C14al kyl, C1-4al koxy,
aryl, aryl QOH{CRIRY), OONRIR?, -OEB0)RHECAL(@QINRRE, NRFG(GRR r e i ndependent | y
e et o O?céﬁﬁam%(é? AR SRR Croppieraths
subst i t ut ed, bt rt%t{oﬁiénnxsﬂg%hmteqwltmrmgﬁ)o@e%nbémuéﬁk;ﬁio%%fe@p%ﬁgy

or Rd and Re toget at ons y are attac

“het erocycl i selettegl fpémRE R 7isrseiduted fomtiee giowp Corsistil of RAC, Jatkel Gt ons
I ndependent | y selected from ox sul fur and nitrogen; VWand R' are
i ndependent isIKeBYk S kit #Yh Fugato reterandy e hwhesgimalkyl.al iyl : or

fing of 5 fRelyeiicheRiodh) Pa% BBOERIR SRSl H5todh dtoailiafy o1 =
from oxygeselestdd fiomaRY R isrsefesoted om $he:gm¢i eshdisting dhiealpgenpartims, sting

of hydrogen, Ci1-10al k%/ C2- 10al kené -10al kynyl, c ano aryl, ar I
Cl- 10al kyl , Camoxyr Gasdfkyl, Gesdlkexy,ary @mldauagkvl fwﬂrmz Fa, aneraryloxy)

al kenyl , an I

substltutengsalérfaée% %@?ﬁ‘@g@y)g@%ﬂkﬁu’eﬁr om)}lgﬁ&arf @Palﬁyﬁ% ’h%‘?%ﬁyla(?% are
each Optlon?oblbynyulli}ytarhdl@,dC\{vl,Ja Tyﬁr\ﬂhér@n‘i alkyl, atier, Iatlkmf}ﬂ%nldnﬁ?laﬁéldenﬂy
sel ected fromR I s sel ect ed fromthe group conS| sting

C2- 10al kenyPPt'QQaWO%FIWWIe ‘ﬁﬁ'@ioéﬁfp foypnay t'lﬁ“%ﬂtﬁw e%"l@@rﬁ?ly S%{P(Rt?ﬁ)fromnd
aryl are ea & Ide

I ndependent ﬁ; @%egﬁgg ?‘&nghﬁr \M& 0;”2? C{B tkﬁgt é(rec%c eh%gily or
het er oaryl ; h¥terosydielrang efiSfto GnmEh@ber @mptamnglmﬁlawlt!ﬂnal ﬁ(e@eﬁét@l‘hs

A (eSR 252 U SO CTRG Fiom Ry aquiir shRITeaeRgR ap s are © 0 Y1+
Rl s e .
7 9 DEC and R® R9 together with the carbon to which they are attached form aring of 5

to 7 members containing 0-2 heteroatoms independently selected from

oxygen, sulfur and nitrogen; R" is selected from the group consisting of

hydrogen, C,_,,alkyl, C,.calkenyl, C, ,,alkynyl, cyano, aryl, aryl C,_,salkyl,

heteroaryl, heteroaryl C,_jalkyl, or -SO,R'; wherein alkyl, alkenyl, and alkyny!

are 6ptionally substituted with one to four substitutents independently selected

from R?; and aryl and heteroaryl are each optionally substituted with one to four

substituents independently selected from R® R'is selected from the group

consisting of C,_,calkyl, C, ,alkenyl, C, ,,alkynyl, and aryl; wherein alkyt,

alkenyl, alkynyl and aryl are each optionally substituted with one to four

substituents independently selected from R Cy is cycloalkyl, heterocyclyl, aryl,

or heteroaryl; X' is selected from the group consisting of -C(O)OR?Y, -

P(O)(OR)(OR®), -P(O)(R*)(OR?®), -S(0),,0R’, -C(O)NR°R", and -5-tetrazolyl; m

is an integer from 1 to 2; n is an integer from 1 to 10; and pharmaceutically

acceptable salts thereof. Preferred compounds of this invention are

represented by formula tl:
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wherein R, R and R as defined above Yis se‘t ed fromthe group
consi sting of hydrogen, , Cy, -ORd, - hal ogen®- S(O nRd , - SRd, 279 DEC o
S( O 20RWO-030DpNRdRe, -NR d R e, - O( CRf Rg) NRdRe, -C(O R@CTﬂGﬂ(l@oﬁﬁd

-CO2Rd, -C02(CR R9),CONR d Re, -OCC(ORd, -CN, C(O NRdRe, NRIC(O )Re, -
oC( O NRdRe -NRAC(O) ORO, - NRAC(O) NRdRe, -CRA(N-ORB), CF3, and - OCF3;
wherein Cy is optionally substi tut(m W@ h one Rb fg)ur subst I tuents

i ndependently selected from Rg; ere , Rc, |RRB", R, RO, RRL mand n
are as defined herein; R i rom th ar oup)§0n3| sting of alkyl,
substituted al kyl, al koxy, ko ~“acyl am no,

t hi ocar bonyl - am no, acyl ox 7 am di
am noacyl, am nocar bonyl { not hi ocgr bonyl am no, am nocar bonyl oxy,
aryl, substituted aryll, substit @led aryhoxy, aryloxyaryl,

subsfituted aryI oxyaryl, J&fano, hal ogen hydr oxyl, nitro, oxo, carboxyl,
car boxyl al k stitute K arboxyl -eycl o

car bole Wﬁ?f‘?'f‘?{ eg}g@pg%gp g dg F‘SQ?%’P%(PyI% IS é&i%&@@f ﬂlf‘séf?‘iﬁ ed aryl,
car boxyl I'i g§&ignH, ﬁ’ﬂ réﬁ?fbg@gyh‘ SGPS[%RMRI@ h@ﬁ 83T 8(0) R, -SRY, -

carboxyllieteroc oxyl =7 'subst'i t ut" terocy Tic, cycl oal kyl ,

sugst i t ut e8(OLPR% S, NRIRANHNRIRS, -QUARIRA)NRIRf dB\(é))R"hi-COH(OHDRéal Ey:
subst ! t ut b OMREGEHERRI CON iR R TN Gl e R RHER e var 1
t hi ol hete NR@R" S‘H@U@%ﬁa Nﬁ"@( @R}C)@hu(ﬂ_oppzleﬁgparaﬁd GBPS tituted

het er oaryl er ocyc stituted ‘heterocyclt
substi t ut eWheymh@ay iscngtgoriaﬂyesubatuwtedwitrmms to fawredibstitiemts indd ;quently

het er ocycl yl o tyte e am _no, :
oxyt hi o)éar% X?/eéirﬁ' Séé @%{9@53& Bsil%p)&ésﬁbg’faﬂf@@ré %ycﬁnfnn@s((')) 2-aryl,
h?é%ﬁrifﬁé*é'@eﬁ SMshoa 1A ﬁs%%%%?%*én SF PR SYHSERICE Y,

- OSO2- NRR elkexy, suwstitutBd iatkaoxyd epyh dmytdryinby thiocgrbooyl-armnknyd,, acylR§(, O) 2- al kyl ,
-NRS(O) 2- substituted I NRS(0) 2-aryl, -NRS(O) 2-substjtuted . aryl
-NRSE ogz REYRY. o'aléP'lél' qﬁﬂ@%@)"ﬂ Sédamé‘@%é REYIRRR ) m'”uocafbml‘JY‘am'“Oy

-NRS(O) 2-h / 20857
SUbS'EI %ut egﬁﬁgftg?b%%;%q%m%ﬂﬁﬂlnb%ﬁ%@aﬁégz%5%%{(9%2 NR- Ia}i)st ftutéed al kyl,

substituted aryloxy, aryloxyaryl, substituted aryloxyaryl, cyano, halogen,

anm di no, thioam dino,

hydroxyl, nitro, oxo, carboxyl, carboxylalkyl, carboxyl-substituted alkyl,
carboxyl-cycloalkyl, carboxyl-substituted cycloalkyl, carboxylaryl, carboxyl-
substituted aryl, carboxyllieteroaryl, carboxyl-substituted heteroaryl,

- carboxyllieterocyclic, carboxyl- substituted heterocyclic, cycloalkyl, substituted
cycloalkyl, guanidino, guanidinosulfone, thiol, thioalkyl, substituted thioalkyl,
thioaryl, substituted thioaryl, thiocycloalkyl, substituted thiocycloalkyl,
thiolheteroaryl, substituted thiolheteroaryl, thiolheterocyclic, substituted
thiolheterocyclic, heteroaryl, substituted heteroaryl, heterocyclic, substituted
heterocyclic, cycloalkoxy, substituted cycloalkoxy, heteroaryloxy, substituted
heteroaryloxy, heterocyclyloxy, substituted heterocyclyloxy, oxycarbonylamino,
oxythiocarbonylamino, -OS(0),-alkyl,-OS(O),-substituted alkyl, -OS(O),-aryl,
-08(0),-substituted aryl, -OS(O),-heteroaryl, -OS(O),-substituted heteroaryl,
-0S(0),-heterocyclic, -OS(0),-substituted heterocyclic, -OSO,-NRR where
each R is independently hydrogen or alkyl, -NRS(O),-alkyl, -NRS(O),-
substituted alkyl, -NRS(O),-aryl, -NRS(O),-substituted aryl, -NRS(O),-
heteroaryl, -NRS(O),-substituted heteroaryl, -NRS(O),-heterocyclic, -NRS(O),-
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-NRS(O) 2-NR-aryl, -NRSLD) 2 NR-substituted aryl, -NR3(O 2 NR-heteroaryl,
-NRS(O) 2- NR- substi tut eteroaryl, -NRS(O) 2-NR-he@@ocyclic, -NRS(Q 25NRIL

substi tut‘gg ?@isﬁﬁ]ocycl ic where Ris hydrogen or alkyl, -N §(:?%{J%0§%«?ssznd
N € ou

-N[ S(O) 2- ere each R is independently sel ect ed fro
consisting of alkyl, substituted al kyl, aryl, substituted aryl, heteroaryl,

subst it ut eds&’t%ttlﬁit@é'rﬁéltero&%ﬁé chufmaw SNRS(GL- Mﬁlﬁbeﬁméd%akwmno- and

di - al kyl am no, nono- di - (subs uted al kyl)am nono- di"-
ar yl am no, NRﬁ(@)yNR#adyl NBS(O)piNEdsabstitatedraryl, nNrRS(Q)MR heteroaryl

i - het or ooy VRSN RURsHERS Hipte GARd b (o iR %@Fé,niﬂ%%ﬁp\lﬁndd
? P om a1 kyl _ SBSRUBA Hetef AT WHETS el filrofbh ofhiA, IStR) RIpaa et ect e
L upstytuted iﬂ@mm ol bﬁ@@?%@éﬁm@ﬂﬂfﬁmgd o Conoant] onal
E:Jockl ng gr 6P g/tglgcq’foégleﬁegsgﬁ‘i‘?d Pﬁﬁyk%r}" gHtEﬁt{tH@qe?Wi hgterogndy | /subst i tuted
al kyl QVOUpF uBs Rl et & lt 'Pr Ilé)/énd %gg@lltﬁ ﬁial{(e‘r'é@%l%l fno- and d

-S02- al kenyl, -SO2-substit AN nyl D2 subst tut ed
cycl oal kyl , ammmlao yﬂnoneSdsdxk(subsmiu'eaﬂ alkyll) am*rfsombmanmdy-l arylamino,

heter ocyel | EXaRnASRakRHESILEd S0 PETRdnOgered ShesrospiamIthaRang: 7ad as
def i ned aboyec e ALREH ST RBToRe: GnauRRABEITHESnifo Mdhaxghy

al koxy, substitute XY, enoxy, noxy, cyc
substituted dcsxnﬂsmhtEdne,teragy@lnoalnheopulysymmbh‘io dmlﬂmbtnyteld(mhktasdxaumgir yl oxy,

het or ocycl y PR HbstTRTTEcIooa oS Bl o ied i orhatbstinien r i s
i ndependent by Sedtefd aa@gi Enemnﬁﬁ@d h@i&éﬁgﬁ%ﬁ%ﬁdyﬁﬁc ahd(bspanred al kyl,

substituted al'kyl, enyl, substitute kenyl, cycl oal kyl, substit ut ed
cycl oal kyl , hateyocycﬁgtmdu smﬁdumalkylmeps@aymg amings graupscionked byar vyl |

het | d substjtuted het | Rd. wh defi ned
mbove. v i s cafvENEBAE oK AL 2 Boc Ghar AR raReLthe S5 “accept abi o
salts there@fkyl/&h@stmtreuvémynaérd@@%@gm@@maes;o?@u@l 196, -bapslry 4 crl bed

in these reférences differs significantly fro Bresented by t
compounds ofSOwalkenyW\eSOnraurgituted alkenyl, -SO ,~-cycloalkyl, -SO,-substituted

cycloalkyl, -SO,-aryl, -SO,-substituted aryl, -SO,-heteroaryl, -SO,-substituted
heteroaryl, -SO,-heterocyclic, -SO,-substituted heterocyclic and-SO,NRR
where R is hydrogen or alkyl; or R® where R® is as defined above; X? is
selected from the group consisting of hydroxyl, alkoxy, substituted alkoxy,
alkenoxy, substituted alkenoxy, cycloalkoxy, substituted cycloalkoxy,
cycloalkenoxy, substituted cycloalkenoxy, aryloxy, substituted aryloxy,
heteroaryloxy, substituted heteroaryloxy, heterocyclyloxy, substituted
heterocyclyloxy and —NR"R” where each R” is independently selected from the
group consisting of hydrogen, altkyl, substituted alkyl, alkenyl, substituted
alkenyl, cycloalkyl, substituted cycloalkyl, aryl, substituted aryl, heteroaryl,
substituted heteroaryl, heterocyclic and substituted heterocyclic; or R® where
R?is as defined above; v'is an integer ranging from O to 3; and

pharmaceutically acceptable salts thereof.

The structural topology represented by the formulae described in these

references differs significantly from that represented by the compounds of the
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present invention. 2QUEC21004 PCTNSO01/20857 Accordigagly, it is an object of
the present invention t@provi de aza- bridged-bicyc conpounds t had Dak ¢ita4
i ntegri RyHesePIser antagonists; nore particularly, the ad43cran@ihhg-,a4G37
integrin receptor. It is also an object of the present invention to provide
a process for preparing derivatives of aza-bridged- bicyclic am no acid
conpounds, PESePbEIvENdAB, i nternedi ates and derivatives thereof. It is a
further object of the invention to provide nethods for the treatnent of
integrin nediated disorders that are aneliorated by inhibition of the a4(i,
and ada7 int egrABcél%‘Ftﬁj]}/Pﬂt id 8F bBfHRof th! breXint limveritRsh todprovitfe! ATt OT' Y,

aut oi mune and cel |l -proliferative disorders. Summary of the Invention The
present i nbedgedbidyslidcompormdsdhatzarebad dnfedribiregepior andagonistdsmdrevi ng
Formula (I R4 wherein Y is selected fromthe group consisting of a bond,

-(O-, - )é)t@!artyqi@ x:B1 anthithesgB, integrnregepiet HbisAlsea0ahies 346 theT/ Uso |

R are | noRiRshRL e tobi8 HrblteH fictese 5t Bleobling o ivalVEs ez ridbadsar ogen
and C1- 8al kirlclioamitd Bcidledipsuhdd, Topmositicnd MntetRrddidtes ethdddrivatioas to

three substifuents independently selected fromR9, provided that R2, R' R4

or R can thergofadt is adudhenebjeciefthadnwemtitiotyeravide mejhogefasithe t he

bnd 75 conPREESE ot dRRimERay BB et Bha A RS finBition M s o o
Cl-8al kyl he parhd 3,0, %@?gﬁrre%%tﬁrm&dihgﬂﬁuf Rot¥ithed 8 GRflammaabhached

will forma four to seven nber ed nonocyclic ring optionally cont&aining
one to twoaatbintiuneandeectraliferativiendispriedent |y sel ected fromthe group
consisting of N, 0 and S; ’

Summary of the Invention

The present invention is directed to aza-bridged-bicyclic compounds
having Formula (I):
Re

AL Rs 0
o H
By Rz N\ O0—R,
R
\
Y—‘_R1
B
Formula (1)
wherein
Y is selected from the group consisting of a bond, -C(O)-, -C(O)O-, -C(O)NH-
and -SO,-;

14



when R3 and R4 conpris bond and Ci-8al kyl or opwally when both R3 and

R4 are C -,,alkyl, R3 R4 together with the atof o which each i390EC 2004

attached wig d2obg6m a five to seven nenbered nonocyclic ring@EREéRRTESTY
containing one to two additional heteroatons independently selected from
the group consisting of N, O and S; when R3 and R5 conprise a bond and

C -,alkyl or optionally when both R3 and R5 are C -,alkyl, R and R
together with the ato to which each is attached will forma four to seven
menber ed mﬁo@%‘?'ﬁ@te}qn&@”bﬁb@iQfﬁHPI%P"StséWQaﬁfrﬁw@‘Q)ﬁm; to two additional

het er oat ons i ndependently selected fromthe group consisting of NN 0 and S;
_when R4 and R5 conprise a bond and C, -, al kyl, or optionally when both R4

and R are R,3R} R andR and ifiepargidntiyrsaledtd ffvem thegeotpcohsistingath i s
attached will forma four to seven menbered nonocyclic ring optjonall

_cont ai ni ng ondndl, hygragen end falaket vhrrelme ..l it ratinnaly sebstityied W%/fr‘ om
the group consi.st . 2 20857
R 1 opti onal 1 5 u8R stiosthuBts FoebenpEhfy seisbtol it e TRSRE RN R:y

sel ected frormRf, R @rRypasonbiseiadonll wabaderming, d nisidoyslic rifd Whdiéin

-N(R11)C(O-R10, -NR')C(0)-R12, -N(R11)S®2 R10, -N(R11l)S@ R12

“N(R11) { O) - N(tRe foklawing moRpeyalicaings mawbe termed fragrR s )Rs By-a0diie, R17) |

-C(O-N(R11,R10), -C(O-NR11,R12), -C(O-NR12,R17), -OC(O-N(R11, R10),

-0C(O-NR11,R12), -0OC(O-N(R12,R17), -OC(O-R10, -OC(O-R12, -OR10 and

R10 (Cl4) al koxwheRRR, &t Rl @oaptis8'a doadiandeD o yptiohaity adthehrbothtRie gr oup

consisting of cycloal kyl, heteraocycl aryl and heteroaryl optionally

L, .
substituted witha3dAds aee ph«v%lk!é'ut%z5'?'ﬂ%Bnﬁ%ngthﬁéWétﬁdBﬁtth?"@éPé'&'?'Eh e_chift he
group consi sting I , e%%é%{i’!y - 3al é
C1- 8al koxy, C1- 8§%$P§gr@gﬁ€'im g]fgﬁ?gééﬁ\é?(%ar bony 'y“c?é‘rgg%% Hﬁ-}ﬁ;ér‘ ql?nally
het eroaryl , aryl cantainirig ondéd evoadditionabbetgroatams sdepengentiaseleated
N- (Cl-8al kyl )amino, N, N-(C, -, dial.kyl I no, -CF3 and - OCF3; wherein
cycl oal kyl and hgﬁoé‘i‘ deg arowp CQF‘%’%&P%)EQ&?”@L%M ituted wWith one to three
ox0 substituents; and, wherein
when R, and R, comprise a bond and C, alkyl or optionally when both R,

and R, are C,,alkyl, R; and R, together with the atoms to which each is

attached will form a five to seven membered monocyclic ring optionally

containing one to two additional heteroatoms independently selected

from the group consisting of N, O and S;

when R, and R; comprise a bond and C, jalky! or optionally when both R,
and R, are C,alkyl, R; and R, together with the atoms to which each is
attached will form a four to seven membered monocyclic ring optionally
containing one to two additional heteroatoms independently selected
from the group consisting of N, O and S;

when R, and R; comprise a bond and C, jalkyl, or optionally when both R,
and R4 are C, galkyl, R, and R, together with the atoms to which each is
attached will form a four to seven membered monocyclic ring optionally
containing one to two additional heteroatoms independently selected

from the group consisting of N, O and S;
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the aryl and heteroaryl ggubstituents and the aryl p ion of the
aryl carbonyl substi tu“eé are optionally substitute ith one to fivedDEL 20

substi t ugis @02588dependent |y sel ected fromthe group consi stdfgsdfobed ogen,
C -,alkyl, C2,alkenyl, C2-8alkynyl, C, -,al koxy, carboxyl, a1219no

N-(Cl 8al kyI )am no, N, N-(Cl-8di al kyI )am no, -CF3 and - OCF3; R8, R12, R13
and Rl7areRj nmleptmdalm preseat end édohe dorthdee grhsﬁmerﬁas'ndﬂperrgiemﬁly gele@edkyl ,

C2- 8al kenyl , kyn and _.(hal o) 1- 3(Cl-8) al kyl ; ere' Cl-8al kyl,

C2- 8al kenyl afFRf"éE éP@WPSQF'éQ é’r%% sé%é‘f‘g;t'atom%mﬁ i@&ﬁhéiyo-car bon
with one to t u adepen ec

sel ect ed fromNt’ ﬁg‘ grolp ‘¢ O%R f;ﬁg? ﬁs %g%%ﬁdw\gﬁ g?g@} NJ(
Fﬁdgggﬁzgﬁmgggfswmggwmgwwﬂggg;%ﬁ%wmg o o

t oget her wi t TG iR 120G TN (Readthr). i‘@ Q nv%n)'o seven
me?mered noNOo {)@f (Rn D@T@')—FQ’ 1@, ﬁ{ UéFhNaln%- m@ d%éﬁ

PCTI USO / 2085 al nlzh né to’twd (ﬁj offal he‘l°eroat‘t3 ‘fndependent |y
selected from the group COI’ISI st| ng of NN, 0 and S; when R, is Cl-6alkyl,
optionall n R, ether ch each is attached may form
apf : ve toy vén d %ﬁﬁ ‘5?"&’0’ 66118\3? |t§>e 96%‘:’1? SPRSisHng g
additional h |

when R5 is C%ﬁ&?&éﬁ@%%l {a/fyxﬂgﬁrilg'% ﬁgFﬁggﬁw:: ts'ﬁgts ﬁ(f'é't%é\l‘(’)vr@ whi ch each
is attachedt ef substiuentse epienmmel satetted dcomdl p consistingfi onal |
containing o gd}vo t hai&q n(gzy ndent el eggw:g r.om ?hepgroup Y
consi sting of"alP V\ﬁdﬂ ya&r ég%ﬂé M@i?é‘@{ ?l% YICRIQYEd from t he
group consi st¢%|mx}@§7&9{}}fyéﬁggqu|ag |, Hetdodr egrmﬁ% onal 'y substituted

with one to twd substituents in ependent 'y sel ec mthe group
consi sting ofhetererpyicarbgmyd oanyisulfonyl, exyin LA G L &Iky|)amjnt,oxy ( C1- 8) al koxy,

Cl1-8al kyl, N%—(&?ﬁc}/ al’kyls:zmn Bt képy ahd -OCF,;; wherein cycloalkyl and heterocyclyl
are optionally substituted with one to three oxo substituents; and, wherein
the aryl and heteroaryl substituents and the aryl portion of the arylcarbonyl
substituent are optionally substituted with one to five substituents
independently selected from the group consisting of halogen, C, alkyl,
C,qalkenyl, C,alkynyl, C, salkoxy, carboxyl, amino, N{C, salkyl)amino,
N,N-(C, gdialkyl)amino, -CF; and -OCF;;

Rq Rz, Ry3 and R,; are independently selected from the group consisting of
C,salkyl, C,alkenyl, C,alkynyl, and (halo),5(C,.)alkyl; wherein C,alkyl,
C,.alkenyl and C, jalkynyl are optionally substituted on a terminal carbon
with one to three substituents independently selected from R,,;

R,, is selected from the group consisting of hydrogen and C, zalkyl;

A is C,alkylene optionally substituted with one to two substituents

independently selected from R,,;

when R, is C,alkyl, optionally A and R, together with the atoms to which each

is attached may form a five to seven membered monocyclic ring optionally
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C, . 8al koxy, carboxyl, ] no, N-(Cl-8al kyl)am no, NN-(C1-8dial kyl)am no,,. -3,
and - OCF3; and phar macai cally acceptable salts, em c m Xt ures, Juz 2ok
di ast ereqyg dﬁ enantiomers thereof. An embodi nent of t 5%29&7
|nvent|on I'S rected to aza-bridged- bicyclic conpounds haV|n

(Ir): 17 0 WD 02/ 02556 PCT/USCOL/ 20857 R6 wherein Y is sel ected fromthe

group consi st bBEta‘Pﬁmggr@ to tCaddfiBnal hé:feréa‘%oﬁ%' lﬁeéﬁénééﬁl‘w S8R CIEPHBmM
consisting of R and™R, ; 9 DEC 2004 R2, R, R are i ndependently

sel ect ed fronthmgraypoupns]stmg ef NnQ afd ; bond hydr ogen and C, ., al kyl;
wherein Cl-8al kyl is optionally substituted with one to three substituents
i ndependently selected fromR9; provided that R2, R, R and R5 can only be

a bond whe it } r e ri ngs
oy o o e 8 B ERIPELRaly REIRL Pt o mes e

C, _,alkyl or abtlacbedlmgryﬁremélﬁiaehomveanﬂembemcén@riquktyhngm)tmllye
together vmthth atons t are\%ttach rma four t% sevn

nmenber ed nono&PE q'@'“ﬂl%%ﬁ&%ﬁhh er%ﬂf’h? Pﬁi?doﬁ%"%tget%%cﬁﬂ"csl‘

het er oat ons IINi@PaI}l‘@eSIUy selected fromthe group consisting of N, O and S;
when R3 and R 'conprise a bond and C,.,alkyl or optionally when both R3 and
R, are C -,alkyl, R3 and R, together vmththe atons to which each are

attached form a i.ve to, seven ne re no lic tion 25 DEC
2004 WO 02/6518%{5#&%1 H&'E?@é‘g'?a&g‘t q1[5§éog%t§ewut[1vg88§88 '&#’%‘% Boat ons
i ndependent |y t O P R, and
R5 conpri se a%%'ﬁ?égﬁﬂagf&gﬁ? thﬁ%egt{ optez‘?]gnal yér\%ﬁer%n&yéﬁ%ﬂfb §pt|8\"&ﬁ®
containing one to two heteroatoms mdependently selected from the group

consisting of N, O and S; and,

B, and B, are independently selected from the group consisting of C, salkylene
and C, jalkenylene optionally substituted with one to two substituents
independently selected from the group consisting of halogen, hydroxy,
hydroxy(C,_)alkyl, hydroxy(C,g)alkoxy, C,salkyl, C,salkenyl, C, alkynyl,
C,galkoxy, carboxyl, amino, N-(C,galkyl)amino, N,N-(C, cdialkyl)amino, -CF,
and -OCF,;

and pharmaceutically acceptable salts, racemic mixtures, diastereomers and

enantiomers thereof.

An embodiment of the present invention is directed to aza-bridged-
bicyclic compounds having Formula (IT):
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and R5 are C,.,alkyl, Rgand R5 together with the aﬂs to which eaChZQﬁEGZOUA
attached forma four to ven nenbered nonocyclic r optionally

cont ai ni Kgp PHesEP two additional heteroatons independentl y g @957 from
the group consisting of N, O and S; when R4 and R conpri se a bond and

C, .6al kyl or optionally when both R, and R are C $alkyl, R and R5
together with the atons to which each are atR%ched forma four to seven
menber ed nonocyclic ring optionally containing one to two additional

het er oat ons i ndependently selected fromthe consisting of N, O and S;
R6 is optionally present and is one to thre ituents independently
selected fromthe group consisting of hal 8al koxy, R10, R12,
-N(R11) (O -R10, -N(R11)C(O-R12, -N(R11) - N(R11) SO2- R12,

-N(R11) C(O -N(R11, R10), -N(R11)C(O-N(R11, — /N(R11) C(O -N(R12, R, 7),
-C(O-N(R11,R10), -C(O-NR11,R12), -C(O)- (R12 Rl?) -0C(O) - N(Rll,RlO),
-0C(O-NR11,R12), -0OC(O-N(R12,R17), - -0C(O-R12, -OR, and
R10- (Cl1-8)al koxy; R7 RO, R, and R' are i @y sel ected from the
group consi sting of cycloal kyl, het and heteroaryl
optionally substituted with one uents i ndependently sel ected
fromthe group consisting of - 8al kenyl ; C2-8al kynyl
Cl- 8al koxy, C1-8al kyl car bonyIB , GarbRyyl, aryl,

het eroaryl, arylcarbonyi, heteroakyfcarbonyl, arylsulfonyl, am no,

N- (Cl- 8al kyl )am no, N, N- ( C1- §dial ke I)am no R3 CF3 and - OCF3; wherein

cycl oal kyl and heterocyclyl |y substituted with one to three
and heteroaryl substituents and

ox0 substituents ; and, wherein
the aryl portion of t he aryl carbonyi  sub¥jituent are optionally substituted
with one to five substituents/ 71 ndependently séfMected fromthe group

consi sting of hal ogen, AQHpkyl, 19 WO 02/ 02556 PCT/ US01/ 20857 C2- eal kenyl ,
C2- 8al kynyl, Cl-8al koxy, carboxyl, apbAfulaNI)Cl-8al kyl)am no,

N, N-(C, -,, djpdtey{ )am no, -CF3 and -OCF3; R8, Rl12, R' and R' are

i ndependently selected fromthe group consisting of C, .Salkyl, C2-,alkenyl,
C2_, al kynylY issselected forn-te grosy abksistingiofr6(@)-@nd 460, C2- 8al kenyl and

C2- 8a|kyny| are optionally substituted. on a term nal carbon

R, is selected from the group consisting of R; and Ry;

R, Ra, R, and R, are independently selected from the group consisting of a
bond, hydrogen and C, jalkyl; wherein C, galkyl is optionally substituted with
one to three substituents independently selected from R,: provided that R,,
Rs, R, and R;can only be a bond when forming a monocylic ring wherein

the following monocylic rings may be formed from R,, R;, R, and R:

when R, and R, comprise a bond and C,_ alkyl or optionally when both R,
and R, are C, alkyl, R, and R, together with the atoms to which each
are attached form a four to seven membered monocyclic ring optionally
containing one to two additional heteroatoms independently selected

from the group consisting of N, O and S;

when R; and R, comprise a bond and C, jalkyl or optionally when both R,
and R, are C,;alkyl, R; and R, together with the atoms to which each
are attached form a five to seven membered monocyclic ring optionally
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with one to three substituents independently selected fromR,,; Rl1 is
selected fromthe grou[’onsi sting of hydrogen and ,alkyl; Ais 7 3DEC 5
Cl1- 4al kyl‘ﬁp% ggst jonally substituted with one to two Substituents 3 UL 2004
i ndependent®'&fected from R ,; when R3 is C, -,alkyl, optP&ETAY20854nd R3
together with the atons to which each is attached forma five to seven
nmenber ed fTDnQCbedM@tafriiﬂi@ ofRBltb AWl Additicrd] traitétdatiorR s Snddpd e el dsd) b eteal

het er oat ons mdeFendent y selected from the group consisting of N, 0 and S;
when R is G -, alfRyl theqproupreginsistingefdN FOtangkbher with the atons to which
each is attached forma five to seven nenbered nonocyclic ring optionally
contai ni ng one additional heteroatom selected fromthe group consisting of

"N, 0 and S; whgmeR R, nd°R; cahiprise #BbhanHd €, Al BptibRaRY Merboth Rhe

atons to which each 'is attached forma thre& to seven nmenbered nonocycl i c
ring optionally aodiseareiGgabd RoanduR;itegetheawdinstheratopwnttewhion eaghect ed
“fromthe group consjsting.of N. O and S; B is selected fromthe gro

consi sting of CLABAAHGHISEICINLE (oUGe YRR TEEbEIRY FEvpeXFIGIng PRtREv ¢ n
one to two subst pbhaeiNifg opgaRaMeadditionsl RGbRShtomEIRUEPENGEAUPsQRBRIST | ng of
hal ogen, hydr oxy, hydro%y(Cl- 8) al kyl', hydroxy(Cl1-8) a%é%&y,%§8a?%ﬁ,
C2- 8al kenyl , C2- SanktheygrouplcBwistingof Mabband/S; ami no, N-( Cl-8al kyl ) am no,
NN- ( C1- 8di al kyl )am no, -CF, and -QOCF3; and, 20 P DEC ?00G WD 02/ 02556
PCTI U501/ 20857 n is an integer from1 to 2; and pharmaceutically acceptabl e

sal ts, racen cwHenR &8d RIIcRmSIROARORdMHH CSRARYI IR BptDnENgafin béth R,

enbodi nent of the present “invention is also directed to a process for
preparing the i nandM; aredc palkideld; bnd yl tbgethempdiiimithe, atoomptaswhiabneach

i nt er medi at es and dergi V@ti\r/fes th reqf. Anat her errqt;ﬁdi ment Ff 1 heo[pﬁ'resﬁnt
invention is dir &% BHAPRSOHRFMe IR SFVED MYTPEIFhOAGRYFNS fig GRtenally
conpounds  of theoRtsiAglordeMENd aaditidAs! RaarddtbA@addBpeNEER Sy 38leBfedCi d

derivatives of the present invention
from the group consisting of N, O and S;

R; is optionally present and is one to three substituents independently selected
from the group consisting of halogen, C, zalkoxy, R,,, Ry2, -N(R;;)C(O)}-R,,,
-N(R{1)C(O)R 3, -N(R;1)SO#Ry0, -N(R,,)SO-R;, -N(R;;)C(O)-N(R,;,R o),
“NRJCOFN(R1,R12), -N(R)C(O)-N(R 2R ), -C(O)}-N(R11,R o), |
-C(0)-N(R;1,R2), -C(O)-N(R12Ry7), -OC(O)-N(R1,R10), “-OC(O}FN(R1,R,2),
-OC(0)-N(R2,R;7), -OC(O)-Ro, -OC(O)-R,2 -O-R;y and R,,~(C,)alkoxy;

R; R,, Ry, and R,, are independently selected from the group consisting of
cycloalkyl, heterocyclyl, aryl and heteroaryl optionally substituted with one
to five substituents independently selected from the group consisting of
halogen, C,galkyl, C,alkenyl, C, alkynyl, C, alkoxy, C,alkyicarbonyl,

C, qalkoxycarbonyl, carboxyl, aryl, heteroaryl, arylcarbonyl,
heteroarylcarbonyl, arylsulfonyl, amino, N«C, salkyl)amino,

N,N-(C, gdialkyl)amino, -CF; and -OCF,; wherein cycloalkyl and heterocyclyl
are optionally substituted with one to three oxo substituents ; and, wherein
the aryl and heteroaryl substituents and the aryl portion of the arylcarbonyl
substituent are optionally substituted with one to five substituents

independently selected from the group consisting of halogen, C, jalkyl,

19



are useful a4 integrin receptor antagonists and, nore particularly, ajl1 and
a4(37 integrin recepto ntagoni sts. A further enb ment of the pfeserirs s
ol d

“ Ly

i nventi is directed t0 a method for the treatnment of integrin nediate
di sor der'¥O8t>4re aneliorated by inhibition of the a4131 P&IdUA(20857 ntegrin
receptor including, but not limted to, inflammtory, autoi mune and

|1 -proliferati ' I i, i an. i jen th
i | st ory CueaienThGERTy. Grepikgeky (bR S AT e, o0k are
not |imted tNN-(Cntiakytmino, aCH, anticOQ/ENi ty, asthma and

bronchoconstriction, restenosis and atherosclerosis, psoriasis, rheunmatoid
arthritis, inflanmatory bowel disease, transplant rejection and nultiple

oL 0% RO RS ! 408 PRl KRR PRy gt " e
phenyl al ani neC gaikyh @z%b“ﬂeﬁy'& @é?a?“{gg%ia@ﬂ (Mald), o), St hwherdin C, ARYE 2

significant effect on the aA an integrin receptor antagonist activity -
of the aza- brGdgkenyl and (G.caliyrybareeptignallisubstibded. on aterminakcarkenat i ve to
t he above genegl (Jpt i . i 0 ds i Formula (1) are
preferred. Zl‘ﬁl%)sﬁgfggglgg %tﬁ%ﬁ‘%g’hﬁeﬁ%ﬁeﬁ@d#%gé{%ﬁm eferred

enbodi nents of the aza-bridged-bicyclic conpounds of the present invention
i ncl ude those conpounds wherein the phenyl group of the phenyl al ani ne am no
acid i s suBstistsglesiedfronnshe greupesnsisting @f hydregen ang Chezlkyh scl osed herein

are experinental results denonstrating that the activity of certain
aza- bri dged- bi cyclic conpounds of the present invention as a4p, and a4p7

integrin rAGeE, QalkehewsticrilydRistRRes wittiohé ke ad lsybstiteientdie  phenyl group
of the phenyl al anine amno acid is substituted on the neta position with R
Preferred entiadepententlyrselaetedfs@mmiRisconpounds al so incl ude those

aza- bri dged- bi cyclic conpounds wherein R6 is benzofused heterocyclyl, aryl,
aryl am do, heteroaryl am do, ureido (wherein the termnal am no is dialkyl

subst i t ut edyheraRi, ROCdkyly bpKBnaAMhArIdRatEgethérswith dh rtoras te WHith edihand
is attached form a five to seven membered monocyclic ring optionally
containing one to two additional heteroatoms independently selected from

the group consisting of N, O and S;

when R, is C,jalkyl, optionally A and R,together with the atoms to which each
is attached form a five to seven membered monocyclic ring opﬁonally
containing one additional heteroatom selected from the group consisting of
N,OandS;

when R; is C,galkyl, optionally A and R, together with the atoms to which each
is attached form a three to seven membered monocyclic ring optionally
containing one to two heteroatoms independently selected from the group

consisting of N, O and S;

B is selected from the group consisting of C, jalkylene and C,  alkenylene
optionally substituted with one to two substituents independently selected
from the group consisting of halogen, hydroxy, hydroxy(C, ;)alkyl,
hydroxy(C,s)alkoxy, C,salkyl, C,zalkenyl, C,salkynyl, C, ;alkoxy, carboxyl,
amino, N-(C, salkyl)amino, N,N-(C, cdialkyl)amino, -CF; and -OCF;; and,
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aryl (Cl1-8)al koxy. Expergagental results seemto denpbgstrate that the act.;iovﬁEtry7
of certain conpounds ﬂ§4p, and a4p7 integrinre or antagonists °' "7 2004

| ncreasesyo /603 | cantly when the aryl and heteroaryl portj S
further nono- or di-substituted at the ortho position. Ini)gpcﬁlg%ll/}o%%sio t he

above discoveries relative to the structure of the conpounds of the present
I nvention, we have experinentally determ ned that the stereochemstry
significantl) aff?cts he a4p, and a4p7 integrin receptor antagoni st
activity of"%@r’l@‘ﬁg%r I'?B%ﬁgg‘?' In addition to racemc m xtures

denonstrating activity as ajp, and a4p7 integrin receptor antagonists,
experinental results have shown that individual diastereoners each have
“either a sign phammadeutically azseptable salgs)irbtenit hyixtlees, ehisstdrenrhens aydas an

a4p, and a4dp7 integrin receptor antagonist. For exanple, Table | conpares
the adp, and SABRUOMEE}thelePbcept or antagonist activity as a val ue of |C50
“for the racemic mixtures and resolved (S,S and (R S) diasteroners. Table |
Ant agoni st 1 C50 Activity (nM 22 2 D EC ".11 WD 02/ 02556 PCTI USOL/ 20857
Ragerri c M xt u(r]I e(An %)n@bdig’cemtmf@hé Breentlimagrdionnieralso directed to a process fgr
CpdActivityCpdActivity Activity a4Rl a4j 7a4Rt ad4P7a4l a4(y 5a8l1 625b394
3380 620 28@6929"9i%&ﬁnhéaaﬁégsé-mimwm-fﬁms ORE8as857 9000

193300 38221042132 2hf Bafh AREARBrok2 ARoAE: QARARMEN(EHdne $adene 71532219

693 719 307
invention is directed to pharmaceutical compositions comprising the compounds

of the present invention.

The aza-bridged-bicyclic amino acid derivatives of the present invention
are useful a4 integrin receptor antagonists and, more particularly, o, f, and
of3; integrin receptor antagonists. A further embodiment of the present
invention is directed to a method for the treatment of integrin mediated
disorders that are ameliorated by inhibition of the a,f, and o,B, integrin
receptor including, but not limited to, inflammatory, autoimmune and
cell-proliferative disorders. In an illustration of the invention, the inflammatory,
autoimmune and cell-proliferative disorders include, but are not limited to,
inflammation and autoimmunity, asthma and bronchoconstriction, restenosis and
atherosclerosis, psoriasis, rheumatoid arthritis, inflammatory bowel disease, |

transplant rejection and multiple sclerosis.

Detailed Description of the Invention

We have discovered that the position and type of the substituents on the
phenyl group of the phenylalanine amino acid, in combination with
stereochemistry, have a significant effect on the a,, and «,§, integrin receptor
antagonist activity of the aza-bridged-bicyclic compounds of the present
invention. Relative to the above generic description, certain compounds

having Formula (I) are preferred.
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Al t hough the racem c mgtures have significant actigaty conpared to the
resol ved di astereonersgg@he (S, S) diastereoners ap r to generally Kavig{ 7004

hi gher agig aslohyset han the (R 'S) diastereonmers. The scope ofpdihgsiiBgent
invention is intended to enconpass all racem c m xtures, enantioners and

di astereoners including, but not limted to, (R'S'S), (RS R, (SKRY,
(R R'S), (S, 9 TherrsferréGeRbaaiments, df)thdiazsat-bridged:bicyalicl compaouinasesfs of t he
conmpounds of the present, invention without limtation. Preferred enbodi nents

are those pIgsERt vantiopdnelude sherp.cRRIPOWRES Mherein theRhen 8A0YR 6fn t he

group consjst = = - = hatt f [RYEPPNAN| | ected from

Toce" Cpr ERLP R A b 8 Sl Sibs iitig onBhE SR EBkjtioh Win B O |
sel ected fForh&rdistlosed hsrelrearbexperivhentabeduligrddrhengtrating tatthst i ng of
aryl and heteroar opti onal I%Esubstitut ed with one to five_ substituents

i ngependenﬂqitj'/\/ig@f)é&@nfarzénﬁ)ﬁ dybiskgliccentapaundg obthenprasgah inverdignias |
C2sal kenyl , Cz$al kynyl, Cl.3al k C.-..al kyl carbonyl . ..C 4al k bonyl ,
car boxyl . blianth s BIGTIN reapOTa AntaRi SR ERESRS PomifsRly W e f oy
YN | . ‘ ! Y nd,
N L el e b

subst i t uenpesitiod witteRaryl portion of the aryl carbonyl substituent are
optionally substituted with one to five substituents independently selected
fromthe group consisting of halogen, Cl-,alkyl, C2-8alkenyl, C2-8alkynyl,

CL- 8al koxy, carppsterredgibedimeAtslofife dthAtattpouhtidlalde melidd! huskam no,

-CF3 and - OCF3. st preferre I ments 1 nc ose conpounds wherein
R7 is sel eatadridgedbibycliyr corppoomds whergjn i?,, is diepnizofusedensteraoydtiylhashy| .

 ndependent AL AR YA ERSEUBENs o o ABGAR AT Cal kyl -
O oD Conar R A e D SR 4] e ¢ hose
conpounds ahd(GisjaliRexy.s Experimental results seem to demonstrate that the activity of
certain compounds as a,8, and «,8, integrin receptor antagonists increases
significantly when the aryl and heteroaryl portion of R; is further mono- or

di-substituted at the ortho position.

In addition to the above discoveries relative to the structure of the
compounds of the present invention, we have experimentally determined that
the stereochemistry significantly affects the o8, and a,B, integrin receptor
antagonist activity of certain compounds. In addition to racemic mixtures
demonstrating activity as a,B, and o,f, integrin receptor antagonists,
experimental results have shown that individual diastereomers each have
either a significantly increased or significantly decreased activity as an o8, and

a,B, integrin receptor antagonist.

For example, Table | compares the «,B, and a,B; integrin receptor
antagonist activity as a value of IC,, for the racemic mixtures and resolved
(S,S) and (R, S) diasteromers.

Table |
Antagonist IC,, Activity (nM)
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optionally present and [ one to three substituents_gndependently sel ected
from the group consi st of hal ogen, Ci-8al koxy, , R12, 7 9DEC 2804
-N(R11 - -N(R11) C(O -R12, -N(R 1)S02 R10, -N(R' - 12),

; NE R"))C(C(OXQE)I{)I?&%;?R"),( - o)C(C(O) ) NR, ., Rl(Zﬁ )oq 0 - N RlY,( R1)7)C?’9%@%@§‘28§? , : and
R o (C 4)al koxy. More preferably, R6 is optionally present and is one to
three substitRaé¢emicERAEEN | Y(SS) ehia e qQROSpdrddtetérnierg Of

hal ogen, Cl alkoxy, R13, R12, FNR") C(Q ') C(O-R12, -N(R') SOZ

-N(R11) C( O - N(  RLI2h e NGRY)
-OC(O)-N(R:LZ,I@%’, oéf&' .0
one substituent skl ed d,pon
MR 00 - B s NG
-0C(O-NR12, R17),] -OC( O - R10
t hose conpounds wherein R10, i ¢
“cycl oal kyl, hetérofy@Dyl, 28%I et23 oar yR19pt | s2titapad with
one to five substifuents indeppndentlly selected ffomthe| group consisting
of hal ogen, Cl1-8alkyl, Cl-8al kpx¥0ac]- d&8koxy<bonyN6bcar pédd |, 393

aryl carbonyl, afgyl su{é‘pnylzm G34g4d |- ; ej n cycljpal kyl and

het erocyclyl are optional I’y supsti tpb threel 24 2 9 DEC 2004 WO
02/ 02556 PCTI USO | p0857 ox0 su :: erdop the2qoyl 3we@ion of

t he aryl carboryl_ spbstituent s optijonally substifuted wth one to five
substituents i ffependént|y83el pc fré®n C . 18Rkoky. Mork preferably R, is
sel ected fromt r COfSd S igg_aof cxgl oal , | heterogcyclyl, aryl and

het eroaryl optionally substitujed W tfth one to Trve| substjtuents

i ndependent |y &8 ect€ frod7t hk 68aup &ssi st 688 of hal ogen, C, 4al kyl,

C, ., al koxy, C, 4al koxycarbonyl, }carboxyl, arylcarbohyl, arylsulfonyl, -CF3
and - OCF3; wherfel n cy%l oal k¥l 1na1ﬂeter(§:ycl yl3%re optiongally substituted

Wi th one to ttree OXO substituents ; and, wWhererm the aryr—portiomof—t he
aryl carbonyl substituent is optionally substituted with one to five
substituents i nodfroudéntheyrasemicinibdufesohavd sigmifioany actitist comparsdatn theR10 i s

sel ected fromthe oup consi stin cl opropyl ,
resolved %riastgreomers, the (%gs d?gstere%mg% appear to generally have

R10,

., RR2): s

pre gt'gfﬁyy, R6 is

0 o,B: N( Ry O-R o,
adgé)(%n)ﬁ;( )-R, 0

er@@gi m%rstgoi ncl ude

consi sting of

higher activity than the (R,S) diastereomers. The scope of the present
invention is intended to encompass all racemic mixtures, enantiomers and
diastereomers including, but not limited to, (R/S,S), (R/S,R), (S,R/S), (R,R/S),
(S,S), (R,S), (S,R) and (R,R) diastereomers and enantiomers of the

compounds of the present invention without limitation.

Preferred embodiments are those aza-bridged-bicyclic compounds
wherein Y is selected from the group consisting of -C(O)- and -SO,-. More
preferably, Y is selected from -SO,-.

Preferred embodiments include those compounds wherein R, is
selected from R;. R, is preferably selected from the group consisting of
aryl and heteroaryl optionally substituted with one to five substituents
independently selected from the group consisting of halogen, C, salkyl,
C,salkenyl, C,qalkynyl, C, ;alkoxy, C, galkylcarbonyl, C, ;alkoxycarbonyl,
carboxyl, aryl, heteroaryl, arylcarbonyl, heteroarylcarbonyl, arylsulfonyl, amino,
N-(C,_galkyh)amino, N,N-(C, qdialkyl)amino, -CF, and -OCF,; and, wherein the

23



1, 3-di hydro-2H-i soi ndolyld , 2-azabicycl o[ 2. 2. 2] oct yl g pi peri di nyl , e nen
mor phol i nyl,  phenyl, ht hal enyl, thienyl, 1 H p;‘ol yl and pyri di ngb Prb 28
wher ei n wyd2@Risgpy! .,  pi peridinyl, norpholinyl, phenyl, nq,@qt,@%jl%g%?,
thienyl, 1 Hpyrrolyl and pyridinyl are optionally substituted wth one to
four substituents independently selected fromthe group consisting of

chl ori ne, amylendheteipasytisndstiventy anditbe@rygmartion of e arylcadomyky,

t - but | boxy! . .phepyl. 1y in t | ti f
bhony! oar borsatentAe ity SEBYERY BN et REREE BubtigeRlEnst i Poent o °
sel ected f Tn@@p@ﬁb@ﬁﬁy?selec@fﬁfrﬁﬁﬂthe%?gﬁ'g dmmﬁrﬁin@ df. haieg & dC OaRky), | soi ndol !

Is optionally substituted with oxo; , erern 2- azabicycl o[ 2. 2. 2] octyl

i s opti onaChyalkemdr Cssatlyohyhi @ fyatitosyy catiaxyhdminBy AHE atkybabuvdoent s i ncl ude -
t hose conp erejin R12 | sel d fromt r,oup, consi sti.ng of

C1- 8al ky! B/Jrlﬁ]fiézlﬁa{kwbmn%b?@@m 'ﬁééubgpﬁp Bf“gg"gﬂ ethbadiments iBakden wit h
R ,. Mre b&i ES | f

Ci al kyl e i B3 et b A M BRSBTS BB bon i ¢
R ,. Mst phefdrand thiefl.2 i s sel ected fromthe group consisting of t-butyl
and ethynyl; wherein ethynyl is optionally substituted on a termnal carbon
with a substituent RL,. 25 0 WD 02/ 02556 PCTI US01/20857 2 y DEC 2uu4
Preferred enbodi [ yagnIaNiele) | ok rebergbly aryl
optionally subsrr?%!%g E\!/?mﬁ?ﬁé@}léemtggﬁ?h?@e substélowggglﬁggi“rimcfergglngé'ﬁrt&?’yﬁ%el ect ed
from t he gandR;aresndepanylanitlyrseiected frotn thalgkgup cQdsistihg efihlydracierBahdynyl ,

et or oar yl Cr<alk MBIRCHGTEIaHb% Bao ey e AP EGRATS 1aHEPETH Ty FEleRlRch o

N- (C1- 8al ktﬁ(?) ﬁgu@%onsﬁ#t%(&%ﬁégéklé%%ﬂm. -CF3 and -OCF3; and, wherein

the aryl an roary sub ents and the aryl portion of the
aryl carbonyl substituent are optionally substituted with one to five

substituents independent | elected fromthe grou consi stipg.of hal ogen,
S k1 G- parRengR orobogiaryh froles hagkedypebadt Slarein Baiso,
N- ( C1- 8al kybtigfaliyredet dfd iSehatd Hrbargubstituddts ifdiperidenty SdsdtedRfgiher ably
R' is nost preferably is selected fromthe group consisti na of pheny and
C1- 8al kyl ptinengtoup consisting of halogen, C, salkoxy, R,o, Ry, -N(R,,)C(0)-R,,,

-N(R1)C(O)-Ry2 -N(R1)SO;-Ryo, -N(R11)C(O)}N(R4,R12),

-N(R11)C(O)-N(R12,R17), ‘OC(O)'N(R11-R12)- 'OC(O)'N(R12-R17)- "OC(O)‘Rw and

R,o~(C,s)alkoxy. More preferably, R, is optionally present and is one to three

e

substituents independently selected from the group consisting of halogen,
C,4alkoxy, Ryq, Ryz -N(R41)C(O)}Ro, -N(R41)C(O)R2 -N(R44)SO,-Ry,,
-N(R1)C(O)-N(R,1.Ry;), -N(R4;)C(O)N(RzR7), -OC(O)-N(R11,R ),
-OC(O)}N(R.R,;), -OC(0O)-R,, and R,;~(C,,)alkoxy. Most preferably, R, is one
substituent selected from the group consisting of R,,, -N(R,;)C(O)-R,,,
-N(R11)C(0)-N(R11,Ry2), -N(R1)C(O)}N(Ry2,Ry7), -OC(O)-N(R1,R),
-OC(0)-N(R,,,R;;), -OC(O)-R,, and R,,-methoxy.

Preferred embodiments include those compounds wherein R,,, is
selected from the group consisting of cycloalkyl, heterocyclyl, aryl and
heteroaryl optionally substituted with one to five substituents independently
selected from the group consisting of halogen, C, ;alkyl, C, salkoxy,

C, salkoxycarbonyl, carboxyl, arylcarbonyl, aryisulfonyl, -CF, and -OCF;;
wherein cycloalkyl and heterocyclyl are optionally substituted with one to three
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Preferred enbodi nents igel ude those conpounds wherein R11 is selected from
the group consisting o ydrogen and Cl1-4al kyl. Mor referably, R11)9BEC 2004

hydr ogen&h£h z%‘E ed enbodi ments include those conmpounds V\h]eéﬁbg ,020?
sel ect ed romt e group consisting of methylene and et hylen %()

preferably Ais nethylene. Preferred enbodi nents include those conpounds
wher ei n B, cxuodsubstituwerdsi; laddpwm@eemlmeﬁqumfmnfomhmhhﬂcgnbwm substitgentng of
Cl- 4al kyl ene and - 4al kenyl ene opt.i aII substi tuted h one to two

subst i t uent's OPHRBRDESHRTHEd i opg fof wgns@fm'tlmw t'M@e!ﬁ‘?t%l ogen,

hydr oxy, ) al kyl , hydroxy(Cl-4)al koxy, Ci1-4al kyl, C2-4al kenyl,
C2- 4al kynyl V&ﬁg}’%fﬁ%ﬁg car boxyl, am no, N (Cl-4al kyl)am no,
" NN- ( C1- 4di al kyl ) am no, CF3 and - OCF3 Mor e preferabl y, B and BZ are

I ndependent |y sel ected from the gr consi sting of - &é and
- (CH) 2- opt i onal | WosgBEgTREARIE m/\hsﬁ? tEP'P\kBe %@%@PPE‘&@H‘E‘Q qfﬁmlﬁé bnt |y

vt oy o eI o 4 427 LR ShBRAAPS st N G orABREY (1 D Al
PCT/ USD1/ 20&Histlﬁﬂerﬁeidd€ndndeﬁﬂy%alémed fropathe gyoup emsi@t,mng{ Rélogehky! ) a no.

N, N- (Cl1- 4d|alk¥l)amno - and -OCF3. Also nore prefera s selected
from the grludlibnsialkaxy. Qma!@wcarb@@izyetbca% afY'QPﬁ@“YbFﬁWGHE@‘PXL

substit ut ed P Ay ‘ﬁ‘éﬁ%&ﬁé\%ﬁﬁ%@%@fﬁ@ e glé;r)‘c}?géll?%\‘ael {R}ﬁ)ﬂa‘ﬂﬂﬁﬂsﬂﬁﬁéﬁ the

group consi s 3ng

hydr oxy( Cl1- mtlaldn@m thiek- ghad kubstutuéﬁtsélaérkcerwhere@zth@é&wthuorﬁifthal koxy,
car boxyl, am no, Cl-4al k am no, l‘T%éCl 4di al kyl ) am no, -CF3 and - OCF3
and t hat Bza%C?gBP Sgstitug 15(@423’3?"3/ syhsdituted ayilty ane Jo fire SUBSUEWEBES ed from

;22 g; |03gegmgégéh{jgm}pérﬁlﬁgégcﬁ%fngg*%’ﬁ)rf sngf t é\gH) ;2)r essm)oidln\r/rgm ;So(rjlf [ tngleude
t hose conpounds of Forrmula (I) shown in Table 11 of the formula:

Most preferably R,, is selected from the group consisting of cyclopropyit,
1,3-dihydro-2H-isoindolyl, 2-azabicyclo[2.2.2]octyl, piperidinyl, morpholinyl,
phenyl, naphthalenyl, thienyl, 1H-pyrrolyl and pyridinyl; wherein cyclopropyl,
piperidinyl, morpholinyl, phenyl, naphthalenyl, thienyl, 1H-pyrrolyl and pyridinyl
are optionally substituted with one to four substituents independently selected
from the group consisting of chlorine, fluorine, bromine, methyl, isopropyl,
t-butyl, methoxy, t-butoxycarbonyl, carboxyl, phenylcarbonyl (wherein the
phenyl portion of phenylcarbonyl is optionally substituted with one to two
substituents selected from methoxy), -CF, and -OCF,; wherein 1,3-dihydro-2H-
isoindolyl is optionally substituted with oxo; and, wherein 2-
azabicyclo[2.2.2]octyl is optionally substituted with phenylsulfonyl.

Preferred embodiments include those compounds wherein R,, is
selected from the group consisting of C, ;alkyl and C, ;alkynyl optionally
substituted on a terminal carbon with R,,. More preferably, R,, is selected
from the group consisting of C,_alkyl and C,_alkynyl optionally substituted on a
terminal carbon with R,,. Most preferably, R,, is selected from the group
consisting of t-butyl and ethynyl; wherein ethynyl is optionally substituted on a

terminal carbon with a substituent R,,.
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TABLE Il NO// "R, 0 wherein B'" Rl, R3, R5, A and R, are dependently

sel ected fromthe groupglonsi sting of: CpdB, R R3R | (CH2) 24- Tol HHEB2AC o4
HC(O-(2,6-C | 2) Ph 2( 24- Tol HHCH24- NHC( O - (2, 4, 6-7Cl 3) Ph
3( CH2) 24 W@ 4-NHC(O)-[ 2, 6- (OMe)j Ph Sal 5bCH2PhHHCH24- REFEUSYLI085B- F2) Ph

27 L J U, LJa WD 02/ 0216PCT/ US01/ 20857 616al6b( CH2) 2PhHHCH24- N HC(O) - (2, 6- C
10 ) 24 AP EETEd T Chdel e e et T Rt Borp sl o) o
12( CH2) 24- Eoy/i-bitidballx<dcbelituted GRt) Gine IB{\@-8) BstitliontsHOHEpeNHEGH) sél2c@TF3) Ph
O oS e ot St € AT SRR Qi ™) ™
(Ori) 2 o SIS el e B AICTRRUB A0 N el o
25( CH2) 24- EnyidaBdrd, Nvdte QarfloarsdrigtiZaribuliohylieniide NMGQ, QikiBakind)) - [ 2, 5-

N,N-(C,_,dialkyl)amino, -CF, and -OCF,; and, wherein the aryl and heteroaryl

substituents and the aryl portion of the arylcarbonyl substituent are optionally

substituted with one to five substituents independently selected from the group

consisting of halogen, C,alkyl, C,zalkenyl, C, alkynyl, C, ;alkoxy, carboxyl,

amino, N-(C, salkyl)amino, N,N-(C, cdialkyl)amino, -CF, and -OCF,. Most

preferably R,,is most preferably is selected from the group consisting of phenyl

and C, salkylphenyl.

Preferred embodiments include those compounds wherein R,, is
selected from the group consisting of hydrogen and C,_jalkyl. More preferably,

R,, is hydrogen.

Preferred embodiments include those compounds wherein A is selected
from the group consisting of methylene and ethylene. Most preferably A is
methylene.

Preferred embodiments include those compounds wherein B, and B,
are independently selected from the group consisting of C,_jalkylene and
C,.alkenylene optionally substituted with one to two substituents
independently selected from the group consisting of halogen, hydroxy,
hydroxy(C,_)alkyl, hydroxy(C,_)alkoxy, C,alkyl, C,_alkenyl, C,_ alkynyl,
C,4alkoxy, carboxyl, amino, N-(C, ,alkyl)amino, N,N-(C,_dialkyl)amino, -CF,
and -OCF,.

More preferably, B, and B, are independently selected from the group
consisting of -CH,-, -(CH,),- and -(CH),- optionally substituted with one to two
substituents independently selected from the group consisting of halogen,

hydroxy, hydroxy(C,.)alkyl, hydroxy(C,,)alkoxy, C,_alkyl, C, alkenyl,
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(OMB) j Ph] Ph 27( CH2) 24- TgilkHCH24- NHC( O) - CH2- (2, 6- Cl 2amh

28( CH2) 2PhHHCH24- NHC( O) (2,6- C 12)Ph 29( CH2) 2Ph p4- OCH2- ( 2, 6- CI722) B 20
30( CH2) 2aWTdLMbiSER4- OCHZPh 31( CHR) 24- Tol HHCH24- NHC( O) - ( 2, 4 pernissopesspy| , ) Ph
32( CH2) 24- Tol HHCH24- (1 H-pyrrol - 1- yI) 33( CH2) 24- Tol HHCH24- Ph

34CI-|22PhHCH4 O - NH- (2 h35 - Tol HHCH23- NHC( O) - ( 2, 6- F2) Ph
36ECI—|23 24- M'ﬁﬁxyffa éﬂ@J ARG, HHCHZ??( N) H(C(O) (2)

6-Cl 2) Ph 38 2
HC( O) - ) (2,6-Cl'2) Ph 45% 2PhHHCHé44"éCHz% %R%og?‘b%%}%w%%%ded
41( CH2) 2Ph Hmm@ﬂﬂp(@fﬁlsﬁr@) oG GHT BIPhHBIHR(C IN), Hop bRl Sutstiyted

. 43( CH2) 2PhHH 24 (2 F3).Ph 28 2/ 02556PCT/ USC] .20857
44( CH2) 2PhHM "9 %’Oss%bﬁﬁs’%tsdeﬁ%ﬂ’%%lﬁqeﬁt\ég{ Jﬁ% oup consisting
46( CH2) 2Ph 0X0- 2

. Hi soi ndol HH{Q?‘ H@-@)}g ngm%%@) ﬁ%% ‘%&g%‘éﬁ"‘%"g' é o,

49( CH2) 2PhH%iﬂKem3ﬂ 6. ¢k, & mlkmq, carboxyl, amino, N-(C,_,alkyl)amino,

N,N-(C,_dialkyl)amino, -CF, and -OCF, and that B, is selected from -(CH,),-.
Most preferably, B, is selected from the group consisting of -CH,-, (CH,),- and
~+(CH),~.

Embodiments of the aza-bridged-bicyclic amino acid compounds of the

present invention include those compounds of Formula (I) shown in Table !l of

the formula:
TABLE I
\
A 0
B1 O R5 ; f
N OH
\
Rs3
\
O=//S-\R1
0

wherein B,, R,, Rj, R, A and R, are dependently selected from the group consisting
of:

Cpd B, R, R, R; A Rg '

1 (CH,), 4-Tol H H CH, 4-NHC(0)-(2,6-Cl,)Ph

(CH,), 4-Tol H H CH, 4-NHC(O)-(2,4,6-
Cl,)Ph
3 (CH,), 4-Tol H H CH, 4-NHC(O)-[2,6-
(OMe),]Ph
5al5b CH, Ph H H CH, 4-NHC(O)-(2,6-F,)Ph
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1-yl) 50150a(CH2) 2PhHHC’- NHC( O) - 4- pyri di nyl (! A
51( CH2) 2PhHHCH24- NHSCR- (%9 6- CI 2) Ph 52/ 52a( CH2) 2PhHHEE®A4- OC( O) - N( CHB) 2 4 3 uev &k
4- NHC( O) -V 9-02102358/ 53a( CH2) 2PhHHCH2but oxycar bonyl ) 4- pi per i ®amso1/20857

54( CH2) 24- FPhHHCH24- NHC( O) - ( 2, 6- Cl 2) Ph 55( CH2) 24- FPhHHCH24- NHC( O) - [ 2, 6-

Owe) 2] Ph 56 Ph 24- O) - 4-,nor phgl i ny ) .

(57( 0342% 2PhHl—éﬁ§?lé-%x( 2 Fso-cﬁhopyl )*3058( ) 2{3H4H04221-'%‘HE&9}1(2'6 Cl,)Ph

59( CH2) 2PhHHBH24- NH{@.)4- pi Y i di il 60KICH2) SPRHHCHA42MDE),JBh 5- CI 2) 4-
pyridi nyl 61¢CH2) 2Ph 4- NECES) - Nye2 63a- 62 2)2595[1_1« _w@bchz(z,a-
C12) Ph]  63( )22-Th|€yl p4- O O) - NVe2 64( CH2) 2BhHHCH24- t-put yl

. 65( CH2) 2PhHHEYR4- NH( @Yok 2- oY@l Hpht WAl enyCH, 4-NHC(O)~(2-Cl)Ph
66(CHZ)22;1 Thwgmzﬁ-éfq )2 (2 2;513%|0139|Z§1 q:ql(mztgPPHchme_@ﬁgygﬂ:ﬁpropy|
68( CH2) 2PhHHCH24- N -(2, 2, - cycl oprqgp

-69ECI-|232PhHH D4- NH ‘%‘z)rzso- 5oy 1 -NHd('O)-(%J‘gogphﬁ=NHC(0)-(2-CF3)Ph

70( CH2) 2PhHHEBR2- azalCHy)| of 2-Pol2] Hact- B-yl CH,  4-NHC(O)-(2-OCF,)Ph
71171a( OHR) 225 Thi HHORA-NHA( Q) 143, §;C12) 4- pybll_él nyl 4-NHC(O)-2-Br)Ph

15 (CH,), Ph H H CH, 4-NHC(O)-(2,6-F,)Ph

16a/16b CH, Ph H CH, 4-NHC(0)-(2,6-Cl,)Ph

18/18a (CH,), 4-Tol H H CH, 4-[2,6-(OMe),)Ph

19a/19b CH, Ph H H CH, 4-NHC(O)-{2,6-
(OMe),JPh

23 (CH,), 4-Tol H H CH, 4-CC-(4-t-butyl)Ph

24 (CH,), 4-Tol H H CH, 4-CC-Ph

25 (CH,), 4-Tol H H CH, 4-NHC(O)-Ph

26 (CH,), 4-Tol H H CH, 4-NHC(O)-[4-C(0)-[2,5-
(OMe),]Ph]Ph

27 (CH,), 4-Tol H H CH, 4-NHC(O)-CH,-(2,6-
Cl,)Ph

28 (CH,), Ph H H CH, 4-NHC(O)-NH-(2,6-
Cl,)Ph

29 (CH,), Ph H H CH, 4-OCH,-(2,6-Cl,)Ph

30 (CH,), 4-Tol H H CH, 4-OCH,-Ph

31 (CH,), 4-Tol H H CH, 4-NHC(0)-(2,4,6-
isopropyl;)Ph

32 (CH,), 4-Tol H H CH, 4-(1H-pyrrol-1-yl)

33 (CH,), 4-Tol H H CH, 4-Ph

34 (CH,), Ph H H CH, 4-NHC(O)-NH-(2,6-
F,)Ph

35 (CH,), 4-Tol H H CH, 3-NHC(0)-(2,6-F,)Ph

36 (CH,), 4-Tol H H CH, 3-NHC(O)-[2,6-
(OMe),]Ph

37 (CH,), 4-Tol H H CH, 3-NHC(0)-(2,6-Cl,)Ph

38 (CH,), Ph H CH, CH, 4-OCH,-(2,6-Cl,)Ph

39 (CH,), Ph CH, H CH, 4-NHC(O)-(2,6-Cl,)Ph

40 - (CH), Ph H H CH, 4-OCH,-(2,6-Cl,)Ph

41 (CH,), Ph H H CH, 4-OCH,-(2,6-Cl,)Ph

42 (CH), Ph H H CH, 4-NHC(0O)-(2,6-Cl,)Ph

43 (CH,), Ph H H CH, 4-(2,4,6-F,)Ph



72( CH2) 2PhHHCH24- NHC( (s ( 2- 29 WD 02! 025562 9 DEC 404 PCTI USQ / 20857

73( CH2) 2PhHHCH2Me) cycl&@®r opyl 4- (2, 6- di Me) Ph 74( '2PhHHCH24- ( 2, 6- CI 2) PBEC 2004
75( CH2) b 011023358CH24- (2, 6- Cl 2) Ph 76( CH2) 22- Thi HHCH24- ( 2, 6- BChR)sPI120857

77(CH2) 22- Thi HHCH24- (2, 6- (OWe) 2] Ph

78( CH2) 22- Thi HHCHZ4 4-1 | uoro 1, 3-di hydro- 3-di oxo- 2Hi soi ndol -

79( CH2) 22- i HHCH24 z)z 4- NPT O) - Nve2” &b 21‘) 2 - Thidek4Bb-aaE)RY - Nve2
81( CH2) 22- wy HHCHZ O - (Bn 82([{2) 224 Th| Wznompbog bmﬂx?
4-0C(O) - (4- Me-1- 2PhHHCHZp erazjnyl) 4-0C(O) - (4-Me-1-
84( CH2) 2PhK48CHLpi pe( Dzny.) b N M) o Oft ( 2, dCHBl( ) 2PhHHOHRC 2) Ph
4- N( Me) C( Og7(47 »- )22F>F[hl HHH2C1B) 4- pyaH i nyl4-¢t, Bhdikydro9) 3¢ 3, 5- .
87( CH2) 22- Thi HHCH2 pyrl di nyl 4- N I\/E)C(O)(Z 6- DR RirdbIFHEHR2Cl 2) Ph
4- OCH2- (2, 6-Cl 2) Ph CH2) 22. Thi HHCHR4- (1 , 3:di hydr o7
90(CJ-|2)(2Ph|43CJ-|221| ox(%rim. )soPh dol l:‘2 yi *§ 8 l H‘yh’hﬁ@bQ CO,H)Ph
49 (CH,), Ph CH,  4-(2.5-diMe-1H-pyrrol-

1-yl)

50/50a (CH,), Ph H H CH, 4-NHC(O)-4-pyridinyl

51 (CH,), Ph H H CH, 4-NHSO,-(2,6-Cl,)Ph

52/52a (CH,), Ph H H CH, 4-0OC(O)-N(CH,),

53/53a (CH,), Ph H H CH, 4-NHC(O)-(1-t-
butoxycarbonyl)4-
piperidinyl

54 (CH,), 4-FPh H H CH, 4-NHC(O)-(2,6-Cl,)Ph

55 (CH,), 4-FPh H H CH, 4-NHC(O)-[2,6-
(OMe),JPh

56 (CH,), Ph H H CH, 4-0OC(O)-4-morpholinyl

57 (CH,), Ph H H CH, 4-OC(O)N(iso-propyl),

58 (CH,), Ph H H CH, 4-t-butyl

59 (CH,), Ph H H CH, 4-NHC(O)-4-piperidinyl

60 (CH,), Ph H H CH, 4-NHC(0)-(3,5-ClL,)4-
pyridinyl

61 (CH,), Ph H CH, 4-NHC(O)-NMe,

62a-62d (CH,), Ph H CH, 3-F-4-[OCH,(2,6-

| Cl,)Ph]

63 (CH,), 2-Thi H H CH, 4-OC(O)-NMe,

64 (CH,), Ph H H CH, 4-NHC(O)-t-butyl

65 (CH,), Ph H H CH, 4-NHC(O)-(2-OMe)1-
naphthalenyl

66 (CH,), 2-Thi H H CH, 4-NHC(0)-(2,6-Cl,)Ph

67 (CH,), Ph H H CH, 4-NHC(O)-cyclopropyl

68 (CH,), Ph H H CH, 4-NHC(0)-(2,2,3,3-
Me,)cyclopropyl

69 (CH,), Ph .H H CH, 4-NHC(O)-iso-propyl

70 (CH,), Ph H H CH, 4-NHC(0)-(2-SO,Ph)-
2-azabicyclo[2.2.2]oct-
3-vi

7171a (CH,), 2-Thi H H CH, 4-NHC(0)-(3,5-Cl,)4-

‘ pyridinyl
72 (CH,), Ph H H CH, 4-NHC(O)-(2-
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di met hyl - 1, 3- di oxo- 2H CH2) 22- Thi HHCH2i soi ndol - 2-44k) 4- (1, 3-di hydro-4, 7-

d inmethyl -1, 3-di oxo-2F*«$2CH22- Thi HHCH2i soi ndol - 2- yi"'4- NHC( O) - ( 3, 5- Cl §)940EC 2004
93CH22- ThwaoribibE3pyri di nyl 4- NHC(O) - (2, 6-Cl 2) Ph PCT/US01/20857

94( CH2) 2PhHHCH24- ( 1, 1- di oxi do- 3-oxo0- 1, 2-benzi sot hi azol -

95( CH2) 2PhHHCH22(3H) -yl ) 4- (4-chloro-1, 3- di hydro-1, 3-di oxo-2H 00 S WO

02/ 02556 PCT/ USOL/ 20857 i soi ndol - 2- yI) and, 96 (CHZME JRcloprapgH

4-(7,9-di oxopg- -azas qu 4. 5pglec- 84yl ) gnd ppar nacegtgceaﬁime)@qpept abl e

salts, racemi ¢ m xtuYyes®*diastereoners and enafti omer's’ t her €of. An

embodi ment of4 the pr&ddns i nPBntioflis dlprocess for 4Py Ql'anB an
. i nternedi at eysorrpoun@:}q)zf) For putta (IH 1) qurij@HgI 11)4

sggfg.g Is selected
fromthe gr consi g of 2004 d R14 are

I ndependent ﬂ;ﬁ)sel ect zom gl’?@" up cdﬁ& stDE é Eﬂ’

., heterocyclyl77 aryl af@Hj)e terQa‘i’mI aptiordl 'y GH{Qst | t 412 ®- @@Mb)?gmb to five

substi t uent ndepen Iy S ted,from,the up C Iogen
C -, al kyl, - 8al kengﬁq gl’ﬁ@nqu—‘ C1-'8al ko H) 552% L1 dto-

C1- 8al koxycar bonyl , car boxyl aryl, heteroaryl, ar yI mdol-

79 (CH,), 2-Thi H H CH, 4- NHC(O) NMe,

80 (CH,), 2-Thi H H CH, 4-0OC(0)-NMe,

81 (CH,), 2-Thi H H CH, 4-OC(0O)-(4-
morpholinyl)

82 (CH,), 2-Thi H H CH, 4-OC(O)-(4-Me-1-
piperazinyl)

83 (CH,), Ph H H CH, 4-OC(O)(4-Me-1-
piperazinyi)

84 (CH,), Ph H H CH, 4-N(Me)C(O)-(2,6-
CL)Ph

85 (CH,), Ph H H CH, 4-N(Me)C(O)~(3,5-
Cl,)4-pyridinyl

86 (CH,), 2-Thi H H CH, 4-N(Me)C(0O)-(3,5-
Cl,)4-pyridinyl

87 (CH,), 2-Thi H H CH, 4-N(Me)C(O)-(2,6-
Cl,)Ph

88 (CH,), 2-Thi H H CH, 4-OCH,-(2,6-Cl,)Ph

89 (CH,), 2-Thi H H CH, 4-(1,3-dihydro-1,3-
dioxo-2H-isoindol-2-yl)

90 (CH,), Ph H H CH, 4-(1,3-dihydro-4,7-
dimethyl-1,3-dioxo-2H-
isoindol-2-yf)

91 (CH,), 2-Thi H H CH, 4-(1,3-dihydro-4,7-
dimethyl-1,3-dioxo-2H-
isoindol-2-yl)

92 CH, 2-Thi H H CH, 4-NHC(0O)-(3,5-Cl M-
pyridiny!

93 CH, 2-Thi H H CH, 4-NHC(O)-(2,6-Cl,)Ph

94 (CH,), Ph H H CH, 4-(1,1-dioxido-3-oxo-
1,2-benzisothiazol-
2(3H)Y)

95 (CH,), Ph H H CH, 4-(4-chloro-1,3-

dihydro-1,3-dioxo-2H-



het er oaryl car bonyl, aryl sulfonyl, am no, N-(C1l-8alkyl)am no,

N, N- (Cl- 8di al kyl ) ami ng@a- CF3 and - OCF3; wherein c%al kyl and het ero?:gggglzw
are optionally substit™ed with one to three subst ents i ndependentTy

WO 02/ O0MBp®/REYR SO /20857 2 ~ U L' 2004 sel ected from oxRCT/HR@L/2088Er ei n t he
aryl and heteroaryl substituents and the aryl portion of the aryl carbonyl
substituent are optionally substituted wth one tq five, substituents

i ndependent |y selected fromthe group consisting d?o'ﬁngg'é’ | C1- 8al kyl ,

C2- 8al kenyland;2- 8al kynyl, C, -, al koxy, carboxyl, am no, N-(Cl-8alkyl)am no,
N, N- (Cl1- 8dial kyl ) am -CF3.and - 3;4 Re, 2 an re ijndependently
sel ected f t he 3%2? conér'sti ndiof I't Salkyt, C%"?éé@@z%' “C2-8al kynyl ,
and (hal 0) 1-3(C1-8) al kyl ; wherein Cl-8al kyl, ~C2.3#48SRY{P hﬂe@zB-,@ kynyl
are optionally substituted on a termnal carbon wth one to three
substituents independently selected fromRl4;, Rt5 is selected fromthe group
consi st i ngnsk pharmasgutically meceplablepatReacemia midutasodiagtgrenmesnandnd i s
one to three substi ts independently selected fromthe group consisting
of hal ogerﬁ"aei'ggb‘%f%ﬁ@",@ls, R12, -N(R11)C(O-R10, -N(RL1)C(O) -R12,

-N(R11) S02-R10, -N(R')S®2 R12, -N(R')C(O-NR,,,R 0),

-N(R11) (O - N(R11, R12) - N(R11) (O - N(R12, R17), - (0 - N(R11, R10),

-0 - N(R, , , RLAN embagimenrt of fe7pre TPENNER, 19 aRrayess Oo(rmepaliRg arr12)
-0C(0O-N(RI2 R 7)., -QY Q) -R - OC(0Q)~R12, -OR10 and R10 (C, $)al koxy; R11

i s select é'&#'i‘"&ﬁﬁ%&%%%ﬂ“%gﬂéi’@ii@gm@l hydrogen and C, $al kyl ; and, B, and
B2 are independently selected fromthe groupR:%?si sting of Cl-8al kyl ene and
C2- 8al kenyl ene optionally substituted with one™to two substituents

i ndependently sel ected fromthe group consisti of hal ogen, hydroxy,

hydr oxy( Cl1- 8) al kyl , hydr oxy(Cl-8) al koxy, |, C2-8al kenyl,

C2- 8al kynyl, C, 4al koxy, carboxyl, am no, | kyl ) am no,

NN- ( C1- 8di al kyl )am no, -CF3 and -OCF3; an maceuti cal |y acceptabl e
salts, racem c m xtures, diastereoners an enanti onmers thereof; conprising
reacting a conpound of Formula (1V)

O
0]
B4 NH OMe
N
\ O
S\
Formula (III)

wherein

R, is selected from the group consisting of R, and R;

R,, R,c and R,, are independently selected from the group consisting of
cycloalkyl, heterocyclyl, aryl and heteroaryl optionally substituted with one
to five substituents independently selected from the group consisting of
halogen, C,salkyl, C,alkenyl, C, alkynyl, C,salkoxy, C,salkylcarbonyl,
C,salkoxycarbonyl, carboxyl, aryl, heteroaryl, arylcarbonyl,
heteroarylcarbonyl, arylsulfonyl, amino, N|C, salkyl)amino,

N,N-(C, gdialkyl)amino, -CF, and -OCF,; wherein cycloalkyl and heterocyclyl

are optionally substituted with one to three substituents independently
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32 0 WD 02/ 02556 PCTIﬁ)l/ 20857 Formula (1V) V\/nery R16 is selected from
the group consisting hal ogen, ni xed anhydri de hydroxy; with a2 %uth 2004
conpound W@ 0556l a (V) R15 HZN O HCI  Fornula (V); in thecprnseenesssof
appropriate coupling agents, bases and solvents to formthe conpound of
Formula (U). 2 . 2004 in a. eferred nt of..t he process of

t he present |ﬁ\9lﬁﬁ?‘ﬁ)ﬁ°”ﬁ?§° and, awlg‘?f@é"s) he, 2 aggqgeg r%‘mstt'ﬂéerg @J’}S’C

consi sting of yhyg mdm)e f}f‘ea@éﬁfbﬁﬁ | SitsstitSent ek ipfioRBRY SUbSHugEPOdi ment s
i ncl ude corrpoundshg;ﬁbForrru sel e)ét ed flrom co rt%{tjn sﬁ% the fornmula: 33
WO 02/ 02556 0 With ane te Gve @Obsmﬁﬁntmﬁ/epeadén‘(\y:sle\e‘ctMBfraﬁdthagrotlp, DEC 2006

- W0 0202556 P%I)/ngg /ZQ%a?ogen, C,salkyl, C,qalkenyl, C, alkynyl, C, galkoxy, carboxyl,

amino, N-(C, salky)amino, N,N-~(C, cdialkyl)amino, -CF, and -OCF;

R;. Ry;and R,, are independently selected from the group consisting of
C,salkyl, C,qalkenyl, C,qalkynyl, and (halo), 4(C,)alkyl; wherein C, jalkyl,
C,.alkenyl and C, salkynyl are optionally substituted on a terminal carbon

with one fo three substituents independently selected from R,,;
R,s is selected from the group consisting of hydroxy, amino, NO, and R;;

R is optionally present and is one to three substituents independently selected
from the group consisting of halogen, C, zalkoxy, R,y R,,, -N(R,;)C(O)-R,,,
“N(R11)C(O)‘R12v "N(Rn)soz‘va ‘N(R11)Soz’R12- ‘N(Rn)C(O)'N(Rme),
-N(R)C(O)-N(R1,R12), -N(R1)C(O)}N(R12,R 1), -C(O)-N(R;1.R o),
'C(O)'N(Rﬂ-Rw)- -C(O)—N(R12,R17), 'OC(O)‘N(Rﬂ-Rm)v 'OC(O)'N(Rn-Rm)v
-OC(OXN(R,2,R7), -OC(0O)R,,, -OC(0)-R,,, -O-R,, and R;-(C, Qalkoxy;

R,, is selected from the group consisting of hydrogen and C, salkyl; and,

B, and B, are independently selected from the group consisting of C, galkylene
and C, alkenylene optionally substituted with one to two substituents
independently selected from the group consisting of halogen, hydroxy,
hydroxy(C,_s)alkyl, hydroxy(C,)alkoxy, C,alkyl, C,salkenyl, C,alkynyl,
C,salkoxy, carboxyl, amino, N<C, ;alkyl)amino, N,N-C, sdialkyl)amino, -CF,
and -OCF;;

and pharmaceutically acceptable salts, racemic mixtures, diastereomers and

enantiomers thereof;

comprising reacting a compound of Formula (IV)
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The conpounds of the present invention may al so be present in the form of
phar maceutical | y accept: salts. For use in nedi ci” the salts of tllz% EE 2004
conpounds of this inventTOon refer to non-toxic "pharfmaceutically accep a&ié“
salts" (W&920PWPernational J. Pharm, 1986, 33, 201-217; FCTHSMRIEY . 1997
(Jan), 66, 1, 1). Oher salts may, however, be useful in the preparation of
conpounds according to this invention orgof their pharmaceutically
acceptable salts. Representative organig or inorganic acids include, but
are not limted to, hydrochloricB hydr o m ¢, hydriodic, perchloric,

sul furic, nitric, phosphoric, ac fj c, opi onl&, glycolic, lactic,

succinic, maleic, fumaric, malic, i citric, benzoic, mandelic,

nmet hanesul f oni ¢, hydr oxyet hanesul f pni zenesul fonic, oxalic, panvic,

2- napht hal enesul foni c, p-tol uenesul fopic, cycl o@exanesul famc, salicylic,
saccharinic ortrifluoroacetic acid. Representative organic or inorganic
bases include, but are not limt to, basif/ Ok _cationic salts such as
benzat hi ne, chl oroprocai ne, chol PRe, di et hghol aftne, et hyl enedi am ne,
megl um ne, procaine, alumnum calcium [|ithium nagnesium potassium
sodi um and zinc. The present inventiformulai(Dies within its scope prodrugs of
the conpounds .of this invention. In general, such prodrugs wll be

functi onal W88y atives of the compounds which are readily convertible in

vivo into | H&%’ indh t f t of the
pr esent BSWV%SS%%%%E%@S}%%C 08§M§tﬁr&?bﬁ%épg§8§gﬂ?‘%%§# ?gﬁé the term
"admi ni sterirydrengl | enconpass the treatnment of the various disorders

described with the conpound specifically disclosed or with a conmpound which
may not be specifically disclosed, but which converts to the specified

conpound iwitﬁiav&,ﬁbbghd%?mMé@vpon to the subject. Conventional
procedures for the selection and preparation of suitable prodrug derivatives

are described, for exanple, in "Design drugs", ed. H Bundgaard,
El sevier, 1985. Were the conpounds ac to_this invention have at
| east one R1s

HoN

O «HCI
Formula (V);

in the presence of appropriate coupling agents, bases and solvents to form the
compound of Formula (I).

In a preferred embodiment of the process of the present invention, R, is
a substituent selected from the group consisting of hydroxy, iodine, bromine

and NO,.

Other preferred embodiments include compounds of Formula (I)

selected from compounds of the formula:
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chiral center, they accordingly exist as enantgoners. Were the
conmpounds possess t r more chiral centers, the y additionally existtas)l
di ast er eyBgso2s¥here the processes for the preparation of pogyusemeesnds
according to the invention give rise to m xtures of stereoisoners, these
isoners may be separated by conventional techniques such as preparative
chromat ogr aphy. The conpounds may be prepared in racéic formgr as

i ndi vi dual enantioners or diasteroners by either sterefspeci /¢St hesis or
by resolution. The conpounds may, for exanple, v el

“acid, such as (-)
(+}di -p-toluoyl -1 -
regeneration of t
"formation of ste

g1 ystal lization and
g resol ved by

. foll owedy chronmat ographic
auxiliary. Alternatively, the
conpounds nmay Ae-T GHC colum. It is to be
under stood that all ) di ast ereonmers and
enantioners thereof arg encongassed w shin the scope of the present
i nvention. During @E;?& he” procegses @or preparation of the conpounds of
the present inventign, it
sensitive or react@e gr oupy Ay of the nol ecul es concerned. This may be
achi eved by neans of convent &l protecting groups, such as those ,
described in Protective Goups in Oganic Chemst, ed. J.F.W MOne,
Pl enum Press, 36 (r) 7 i'EC= 9104 WD 02/ 02556 PCTI USQJ,/ 2085771 and T.W
Geene & PP.GM Wits, Protective Goups in Organic n n Wley &
Sons, 1991. The protecting groups nay be renpbved at a conyeni ent Wsubsequent
stage using nethods known in the art. Furthernore, stal line
forms for the conmpounds may exist as polyrphs an
be included in thegpresent _invention.
may form sol vate

Iz

and,
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(i.e., hydrates) or co organi c sol vents, and sucbs/ol vates are al so

i ntended to be enconpas within the scope of this- ention. As usediUEC 700
herei n, wa @355t herwi se noted, "al kyl" and "al koxy" whet hgfrrustifessa! one or
as part of a substituent group refers to straight and branched carbon
chains having 1 to 8 carbon atons or any nunber within this range.

Simlarly, alkenyl and al kynyl groups include strai %}t and ¥

al kenes and al kynes having 2 to 8 carbon atons or a , inthis
range, wherein an al kenyl chain has at |east one double b-nd in Q{he chain
and an al kynyl chain has at |east one triple bond in the\chain. /A koxy

radi cal s are oxygen ethers forned from creV|ohtIy degTRRel stra|ght or
branched chain a} kyl groups. As used h
whet her used al ghg or as @art of a su:stltue group rkfers td an O= to
either a carbo ¢, pht hal i N
are exanpl es of| edbgpoundg//wi t h oxj The tddm "cycl oal kyl ," as
used herein, fers Ho“an qptiondl |y substltuted stabl e, saturated or
partially s3 Ne blcth c ring system containing from3 to
8 ring carbons anohpreferablm 5to \ B carbons. Exanples of such cyclic
al kyl rings |nclggg}cycloprgpyl cy@l obutyl, cyclopentyl, cyclohexyl or

as used herein refers to an optionally

cycl oheptyl. Th "hetér

substi tuted, go)//éé,ﬂ or p(arti ally saturated 5 or 6 nenbered
nmonocyclic or bigclic 3A\WD 0f/ 02556 PCT/ USO1/ 20857 ring systens which
consi sts of carbon atons omone to three heteroatons selected fromN,
0 or S. Exanpl es of heterocyclyl groups include, but are not I|imted to,
pyrrolinyl (including 2H pyrrole, 2-pyrrolinyl or 3-pyrrolinyl),
pyrrolidinyl, d %SZ;? ol i nyI
pyrazolidinyl, p!’\%’éﬁrﬁﬁ%ndgo’f mexany}shp%glegtlg" Elsg %b gelnl?)“ te

t hi onor phommybf phiamhaestidallylaccéptables itacifol ube ugnmdicnﬁeytﬂmes@ltst@mthed at
any heteroatom or carbon atomwhich results in the creation of a stable

st ruct ur e. CoRPopBHROf dhig|invention ealer ienen-toXic cplarnaceulicelly AsreRtablenst it ut ed
aromati ¢ gaist (Ref. International J. Pharm., 1986, 33, 201-217; J. Pharm.Sci., 1997

(Jan), 66, 1, 1). Other salts may, however, be useful in the preparation of

compounds according to this invention or of their pharmaceutically acceptable
salts. Representative organic or inorganic acids include, but are not limited to,
hydrochloric, hydrobromic, hydriodic, perchioric, sulfuric, nitric, phosphoric,
acetic, propionic, glycolic, lactic, succinic, maleic, fumaric, malic, tartaric, citric,
benzoic, mandelic, methanesulfonic, hydroxyethanesulfonic, benzenesulfonic,
oxalic, pamoic, 2-naphthalenesulfonic, p-toluenesulfonic, cyclohexanesulfamic,
salicylic, saccharinic or trifluoroacetic acid. Representative organic or
inorganic bases include, but are not limited to, basic or cationic salts such as
benzathine, chloroprocaine, choline, diethanolamine, ethylenediamine,
meglumine, procaine, aluminum, calcium, lithium, magnesium, potassium,

sodium and zinc.

The present invention includes within its scope prodrugs of the
compounds of this invention. In general, such prodrugs will be functional
derivatives of the compounds which are readily convertible in vivo into the

required compound. Thus, in the methods of treatment of the present
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groups conprising a bl e six nmenbered nonocycl i r ten nmenbered bicyclic
aromatic ring systemW#i ch consists of carbon at ow Exanpl es of aryl? GHduissl
i ncl ude, waud2/@s% not |imted to, phenyl or naphthal enyl. TREr/tssmoss?
"heteroaryl" as used herein represents a stable five or six nmenbered
monocyclic aromatic ring systemor a nine or ten nmenbered benzo-fused

het er oar ominventionm the {ermeradiministerdng sshallsengorepassthedreatmem @f the om one to

Lt sohod avaBRGERISEHER fsdrtdE M he bamnahinfi il skt ar BRh 2 o
a stabl e sthrgidur whith mayMot @@yé;ﬂalcmea'n¥ RsSse] it ticly eerversdistid ut ed

. wWith an aryl group (e.g., benzyl, phenethyl). The term "aryl al koxy"
i ndi cat es @pesifiedgorgpound irs ulstaftenadainistriatian tathé sybjech Cenyentibealzy| oxy,
phenet hoxy, etc,). Simlarly, .the ,term"aryl oxy" pdicates an 0x roup
 Blboti tur e edva Tor e spibion ang prepnBtaf SlitahrabBrs dEnyaiNeatay -
or "aryl" QfaselibBE! foplexhhfiie, iR Dldsior GObRHREESS . M. BB @ Eidevighst | tuent
(e.qg., aral I?SI ,‘ al kyl aer)r% n é|‘t snaﬁ g@bﬁ)m e pr'eet ed as inclru'dEl‘ﬁg Itklzﬁ'ose
limtationsS@Sven above for "alkyl" and "aryl." Designated nunbers of
carbon atons (e.g., Cl-6) shall refer independently to the nunber of carbon
atons in an al kyl or cycloal kyl noiety or to the al kyl portion of a |arger

substituent in ' i i . 2/ 02556
T USOLf 20557 1 el Me(KbnBRRAS BoRAriAg 1P S inueiBi hatd M leastUN oY/ -

inition o
vari abl e atchiral panteirciheyrmby @acoriingly existalseandndiopeensnWeperedthet of its
definitions el sewhere in that nolecule. |t . is ynderstood.that substituents
and subst i (RPHHL PRIFRSSIMO ‘Prh@%%ﬁ!a'&%}rﬁ?é“%'fs' L mayagdifioially fxiglas

sel ect ed byyigseredmersli Were 3Ké proddsskSor e pr‘eﬁal?éﬁbﬂ SetheEBIRYAsdd hat are
chemically stable and that can be readily synthesized by techni ques known
in the art acsonding tadhe hineantioptgivel sise 4o nistures of stereaisomiass, these isomers

- bri dged- bj | i | id .of th ' '
Gectul aa IMRKRH Bl By SahvenRRRL I s o B RaFVE) ' 24 (a1 and

chromatography. The compounds may be prepared in racemic form or as

individual enantiomers or diasteromers by either stereospecific synthesis or by
resolution. The compounds may, for example, be resolved into their
component enantiomers or diasteromers by standard techniques, such as the
formation of stereoisomeric pairs by salt formation with an optically active acid,
such as (-)-di-p-toluoyl-d-tartaric acid and/or (+)-di-p-toluoyl-I-tartaric acid
followed by fractional crystallization and regeneration of the free base. The
compounds may also be resolved by formation of sterecisomeric esters or
amides, followed by chromatographic separation and removal of the chiral
auxiliary. Alternatively, the compounds may be resolved using a chiral HPLC
column. it is to be understood that all stereoisomers, racemic mixtures,
diastereomers and enantiomers thereof are encompassed within the scope of

the present invention.

During any of the processes for preparation of the compounds of the
present invention, it may be necessary and/or desirable to protect sensitive or
reactive groups on any of the molecules concerned. This may be achieved by
means of conventional protecting groups, such as those described in
Protective Groups in Organic Chemistry, ed. J.F.W. McOmie, Plenum Press,
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a4(37 integrin receptor antagonists for treating a variety of integrin
medi at ed disorders that e aneliorated by inhibiti of the a4131 angoa40 4y,
i ntegri n»y ﬁ?%qgtpr i ncludimg, but not limted to, infl mt?&{%/ aut oi nmune

and cel (b rative disorders. Illustrative of the i nEnt/PéN/30857y
pharmaceutical conposition conprising a pharmaceutically acceptable carrier

and any of 1ohs; s Eredfe @ Predvabams; Profbative Grdtidd i OY@adit t he

invention is a pharmaceutical conposition made by m xi ng any of the
conpounds SysthesimdaipddenddSanphi®drhcEbeipraleciing greppaioiay beararﬂce/ted A
further illgstratlon nvetlonisaglro ss fot

Ki
phar maceut 8t 81 CONYFPEL prﬁe% r§R9R ¥SISiNG Wi Hémél%l ounds descri bed

above and a pharnaceutically acceptable carrier. The present invention also
provi des pharmaceutical conpositions conprising one or nore conpounds of
this invention iFurdesooretsame of tie aryshellimaforots foakhe caopepinalsl magaxister . An

exanpl e of the.,invention is a thodforth tent of integrin nediated
G 2order o 28 BOWTIAS Snth 2 sogh Ere aendegin Ben R ORa D ARG LS o ch

subj ect a ut fg eaégyg t

phar maceut ?@gﬁgﬁrrp'gs%?ltd?ﬁc?rﬁ %@gwﬁ‘ed a gbuﬁ’é flefr']rglélgv%%l n the |nvent|on
is the uséi.af hydratepjorebnomoRwrgahic idl?eritsrarh@euptneph«%@s are afsca nedi canent
for treatin n |n egrin nedi at ed d_| sor der Subject in need thereof.

Furt her exd@lgnied e feancompassedauithia tbﬁécﬁﬁ?%g"ﬁqum@ﬂreat ment of 39 WO
02/ 02556 PCT/ USOL/ 20857 integrin medi ated di sorders, wherein the
therapeutically effective amunt of the conpound is from about 0.01

ng/ kg/ day to abds ussd hgv‘elﬂg,/wdgss btheraise natede’ akylhandé‘ameﬁxblbdmed)lhert he

resent invention, the indjv onents _of th rmaceut i
P oot t1 oHESHEdhe DEgs marta SaRsHSNEaTAM r@f%rﬁéa sgrab&?afaﬁmcf BrancHRG £ or ent
ti oS duri g diPcrAiE Havilg 1 RS BARHLER atSPRBHEHEbEPWARH 458 iae ndl e

conbi nation forns eI’ nst ant Jinvention is ere ore to st ood as
enbr aci ng &imiladyhalkeny! meel aikylsylrgnbu;aslmhsde)stra@ht anddiranghed ehairent and t he

term"adm nisterin S reted c cordin I The t subj ect™
as used hePhﬁer?esr%?%PQ(yP%S QﬁVﬁ‘Hnérch B C@FQ?%P y C4an per Wﬁsinnk}'%f erably a
human, who rhgge ReRErdid 8n AMRE cREIM F&2LITRAt one double bond in the chain and

an alkynyl chain has at least one triple bond in the chain. Alkoxy radicals are

oxygen ethers formed from the previously described straight or branched chain

alkyl groups.

As used herein, unless otherwise noted “oxo” whether used alone or as
part of a substituent group refers to an O= to either a carbon or a sulfur atom.
For example, phthalimide and saccharin are examples of compounds with oxo

substituents.

The term “cycloalkyl,” as used herein, refers to an optionally substituted,
stable, saturated or partially saturated monocyclic or bicyclic ring system
containing from 3 to 8 ring carbons and preferably 5 to 7 ring carbons. Examples
of such cyclic alkyl rings include cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl
or cycloheptyl.

The term “heterocyclyl" as used herein refers to an optionally substituted,

stable, saturated or partially saturated 5 or 6 membered monocyclic or bicyclic
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observation or experigant. The term "therapeutical(g effective anmount" as
used herein, neans th amount of active conpoundr pharmaceutical Qe )i

that eliavd928236 bi ol ogi cal or nedicinal response in a tipeygseyisem
animal or human, that is being sought by a researcher, veterinarian,

medi cal doctor, or other clinician, which includes aIIeV|at|on of the
synpt ons of Mighey stieras ydchy Eorsisisaiciarben atpres aad diom Anefedbraqheteroatoms t er m

fied
nar ed; ent bt S PRSI oL 8. EIGRIRES o1 Retchb Rt orGRBE IRl O RrERBF ot s
directly orjimited toepltrilin r(mmcr@zﬁaayrm 2pyirblnyl epScpyrisihyl)pyredidingls in
the specified anounts. The utility of the conpounds to treat integrin

nedi at ed di doxelany, dmidazoliag: @ﬁlﬁﬁﬁ@dﬂ"é}dc%-tmra@hw' meazallemhwm%rlmeylm n.

It eor - nediPRY SR tolBF eRy SRR FaaRerdlinly T GRSRERM <.

admi ni steri @@uﬁﬁﬁa@be@ﬂl@cﬁéﬂbﬂbﬁ?ﬁetéﬁaﬁ% ionedrdtsti &ioin Which eB&ANS iid Yhe
effective to inhibit the a4(31 and a4137 integrin receptor including, but

not |imitedcrestion of pstahle stryctusgit oi mmune and cel | -proliferative disorders.
Accordingly, a conpound of the present invention 40 WO 02/ 02556
PCT/ USQ / 20857 nmay be adm ni stered by any conventional route of

admi ni stration iTgé ‘t'éhrﬁ'garylbbés used hbteinh treters 2o @b%nal&ﬂ%stlthfﬁiﬁﬁfailc
sublingual, ocular, transdermal, rectal, vaginal and parenteral (i.e

subcut aneougroupawcompising astatile sixamemagred monacygks outeremembered bigysliar e t he

phar maceutlca MDOS ns. of .this ntlon ne. o e C unds of
ormi (1) S TR hsp ey whior (it o Boitt afihs, ExeBBlss SOACURBsan xed
wi:ith a phar meRelet bgﬁérecﬁdtﬂlhﬂfedal@CEhéhﬂgartrfapﬁtJrWQWI onal  pharnaceuti cal
conpoundi ng t echni gues, which carrier may take a wde variety of forns

dependi ng of the formof preparation desired for admnistration (e.g. oral

or parenteral). ceut %EJ wel |
known in the art ﬂ%&%@* %@?Mo%gs@%@ ri)%eﬁ é@Pé égﬁasg%t% Vglcﬁy cceptabl e
carriers maynepsbdred tHondtythie ardnationkg efstBrfonaaie bein frepibdreat s,
publ i shed hy the Anerican Pharnmaceutical Association and the Pharnmaceuti cal
Soci ety of é(e@%g -fusied hgtaroaromatic ring system which consists of carbon atoms and

from one to three heteroatoms selected from N, O or S. The heteroaryl group

may be attached at any heteroatom or carbon atom which results in the creation

of a stable structure.

The term “arylalkyl” means an alkyl group substituted with an aryl group
(e.g., benzyl, phenethyl). The term “arylalkoxy” indicates an alkoxy group
substituted with an aryl group (e.g., benzyloxy, phenethoxy, etc.). Similarly, the
term “aryloxy” indicates an oxy group substituted with an aryl group (e.g.,

phenoxy).

Whenever the term “alkyl” or “aryl” or either of their prefix roots appear in
a name of a substituent (e.g., aralkyl, alkylamino) it shall be interpreted as
including those limitations given above for “alkyl” and “aryl.” Designated
numbers of carbon atoms (e.g., C,;) shall refer independently to the number of
carbon atoms in an alkyl or cycloalkyl moiety or to the alkyl portion of a larger

substituent in which alkyl appears as its prefix root.
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Met hods of fornul ating pgar maceuti cal conpositions h been described in
numer ous publications SLB as Pharmaceuti cal Dosage ms: Tabl ets. 7Sedon
Edi ti on,wBauiosd and Expanded, Vol umes 1-3, edited by Li Wﬁgﬁ/zgﬁs-,al :

Phar maceuti cal Dosage Forms: Parenteral Medications, Volunes 1-2, edited by
Avis et al; and Pharnmaceutical Dosage Forms: Disperse Systems Vol unes 1-2,
edited by Li ebeltigintended {hWbﬁliﬂflefW@éﬂNméﬁ'k‘éPr vatiable|at or epari ng a

For oral . PamcR BaRichuth Hlode Rl RBEbphBYERY oo siiiadh "o

phar maceut tttatimdledile. af isexsd dtsRIudsthat ¥ubstittBhtsoxed substittitioh Pattdriislioph dosage
forms, such as suspensions (i.e. colloids, enulsions and di spersions) and

sol ut i ons, thaiterappunds of this ghvendiondetn baégtactﬁﬂ DM@nmf @ndmamslmll llfnthed to

phar maceut i ggl | abl e tin ent s ccul aft.

agent s, ﬁﬁ?ﬁ@ﬁ%‘ﬁ@ Cg q’,\seq g%f:gewcegly FZCF%“ ts

col ori ng ag?ﬁlhésnzeﬁ'tf’}r\/t@bﬁnquureég{rﬂﬂﬁ?ﬁw theel £% ﬁé‘W’éll ér@ehdge metﬁ@dgget fo?ih

m crobial growh, etc. a l|iquid vehicle may be enpl oyed. Not all of

t he conponbateain. i sted above will be 41 WD 02/ 02556 PCT/ US01/ 20857 required
for each liquid dosage form In solid oral preparations such as, for
exanpl e, dry powders for reconstitution or inhalation, granules, capsules,

capl ets, gel capFhoRilifidtid-bicticamircrast cbnrdde»%%ﬂtm?éﬁrﬁ inRiriRRe.

timed reI ease and sustained refease formnulations), suitable carriers and

addi tives arelsefel ddintegen neceptonantadonists and uaotesparglcatanlyaunﬁg agent s,

| ubricants, binders, glidants, disint e(%ratl ng agents _and _ the |ike. Because
t

of their e8487stegrnresentprantagonisipicstealing ac‘éﬁﬂﬂw efintegiin sadiat edhe nost

car i ore ap boRisdy S BrtPlaled O mplafoh SRRt B RIS ot ea.
gel ati n cop! RtorfinIIREALELNEN IARSEId, infltivRtbriyadtoRfifiré ai@chni ques. The

phar maceuti cal corrp05|t|ons herein will contain, per dosage unit, e.g.,

t abl et, capelrpwlifgrativedisordgrsct i on, teaspoonful and the like, an amount of
the active I ngredi ent necessary to deliver an effective dose as descri bed
above. The pharmaceutical conpositions herein will contain, per unit dosage

lllustrative of the invention is a pharmaceutical composition comprising a
phamaceutically acceptable carrier and any of the compounds described above.
Also illustrative of the invention is a pharmaceutical composition made by mixing
any of the compounds described above and a pharmaceutically acceptable
carrier. A further illustration of the invention is a process for making a
pharmaceutical composition comprising mixing any of the compounds described
above and a pharmaceutically acceptable carrier. The present invention also
provides pharmaceutical compositions comprising one or more compounds of
this invention in association with a pharmaceutically acceptable carrier.

An example of the invention is a method for the treatment of integrin
mediated disorders in a subject in need thereof comprising administering to the
subject a therapeutically effective amount of any of the compounds or
pharmaceutical compositions described above. Also included in the invention is
the use of a compound of Formula (I) for the preparation of a medicament for

treating an integrin mediated disorder in a subject in need thereof.

Further exemplifying the invention is the method for the treatment of
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unit, e.g., tablet, cgasule, powder, injection, s ository, teaspoonful and
the like, of from aba 0.01 ng/ kg to about 300 kg (preferably frongtl )5

about 0. Qo o2iapsk@ to about 100 ny/ kg; and, nore preferabl ypctsgsymRout 0.01
ng/ kg to about 30 ng/kg) and may be given at a dosage of from about O0.01

ng/ kg/ day to about 300 ny/kg/day (preferably from about 0.01 ng/kg/day to
about 100 integkig/mediatedddisorderprwhereibthe therapeldically 8ffédtiveyamolniyf the about

30 ng/kg/day). Preferably, the net oq(z for the treat t of integrin

medi at ed d’roé'%’oﬁ‘%-@}%'s MR 2 B',Q{l T‘TQZ( ?@é@rﬁbqq{\?@n@‘gz%%@'-ng any of the
conpounds as defined herein, the dosage formw Il contain a
pharmaceutically acceptable carrier containing between fromabout 0.01 ng

" to about 100 ny;inandordance with dienmithyds 6f thenprbserit ibBventidng thdindivid@alng of
t he conpound, and may _be constituted into any formsujtable for the node of
adni ni st r atGasAPQRENts pkthe phrrmacaidigakcomponiliens dasgsrined hereineanibBendi ng upon

the require . ' . 2 ' | t.Lan bei ng
treat od_ and U DI SSanRe AaRa: SiffelstS it Bl it af BBl ol
admi ni st r atdameudientp i divkiedoor sindiescorabination foemspltey gdtartinvetitionis El | © 2004

WO 02/ 02556 PCT/ USO / 20857 Preferably these conposjtions are in unit dosage
forms from thgeaforsto heunderstood ps emiragiag all suchregisaasief simulianeaeeREt i t ut i on

or inhalat iﬁérn?ﬁr@ﬁégﬁnentleﬂﬂa Serm> Sﬁwiirli&eﬂﬁéefétﬁrb@ infér%l'gt%z&ns or
suspensi ons, neter aerosol or 1iqui sprays; drops, ampoules,

aut oi nj ect osicodedinglys or suppositories for admnistration by oral,

I ntranasal, sublingual, intraocular, transdernmal, parenteral, rectal,

vagi nal , dry powder inhaler or other inhalation or insufflation neans.

Al'ternatively, t .1, QR 2s i ; ' le for
once-weekly or oﬂ@%?érr}gﬁﬁ@/é%d?ngﬁl?ésetaﬁaet?%@h%%%ﬁogba%@l'n%%@rﬁs Iaﬁbl e salt
of the actmaenmalypmshgrefevathly ashurnaendebahaatbeesdhé objest di¢reatapnied to

provi de a depot regar ation for intranmuscular injection. For preparing

sol i d pharn® ?@%’l CORRIENENbns such as tablets, the principal active
ingredient is mxed with a pharmaceutical carrier, e.g. conventional

tabl eting ingredients such as diluents, binders, adhesives, disintegrants,
| ubri cants, anti Ztlademmttbesapeuicatineffectiverarmabint adiusednhereim cheans, that

amount of active compound or pharmaceutical agent that elicits the biological or
medicinal response in a tissue system, animal or human, that is being sought by
a researcher, veterinarian, medical doctor, or other clinician, which includes

alleviation of the symptoms of the disease or disorder being treated.

As used herein, the term “composition” is intended to encompass a
product comprising the specified ingredients in the specified amounts, as well
as any product which results, directly or indirectly, from combinations of the
specified ingredients in the specified amounts.

The utility of the compounds to treat integrin mediated disorders can be
determined according to the procedures herein. The present invention
therefore provides a method for the treatment of integrin mediated disorders in
a subject in need thereof which comprises administering any of the compounds
as defined herein in a quantity effective to inhibit the a4p1 and a4f7 integrin
receptor including, but not limited to, inflammatory, autoimmune and

cell-proliferative disorders. Accordingly, a compound of the present invention
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may be hydrolized), |adg®se (granul ated, spray dri r anhydrous) o 20k

sucr ose, Sg- based | uents (confectioner's sugar; s about 7
to 10 \Ae\?’ghb?ﬁ)?pgr cent invert sugar, sucrose plus about 3 \%eb]gﬁa %é’%%?e

nodi fied dextrins; sucrose plus invert sugar, about 4 weight percent invert
sugar, abOH\tagcbelaéﬁnrQst%re goéﬂ y GSHVERRIbnELIoLt BF ﬁﬂ'ﬁﬁigtrﬁﬁéﬁfiﬁélb'?’hgt, %?f ate),
dext rose si tol manni t sorbitol, mcrocrystalline cellu e (1.e.
AVI CEL "" mtdmmq/m argl) nasaal pelmanavsalm)mlgmblcn:ularomaﬁm(mabre)ctatji cal ci um
phosphat e, IC|%ﬂ%sulf i h raggi cal cium | actate trlhydrate and the
li ke. Sui t‘éﬁ:ﬂ'@alb"i‘ BAEE ﬁE?l ('a%‘ cyraneqys, ifEamygeulandntraderMah t ed to acacia
gum guar g eﬁb@g th gum sucrose, gelatin, glucose, starch, and |
Ce||U|OSICSH?w . 8Ice||u|ose, sodiun1carboxynethy|ce|Iulose,
et hyl cel | ul ose, hydroxypropylnethylcellulose hydroxypropylcellulose and
the like), water. soluble or dispersible binders é nlc aci d and
8@@%

salts thereof, WRGHERAIHING RhRTHIARELtICRlCAMPOSIHOR 19 PHELT i .
TYLOSE T™M fWQﬁﬁnﬁ I gt | .
pol ysaccha?%géelcg@‘llpg)s, q%(raant oni teé %’%35?% e;%tlr%%o dé})fnilvﬁr]ﬁ%@]d{&rﬂt hacryl ates
and pregel mttmatelqcbchhaedhbntlaacbhdnmalcehacalfmartlabaeceqramg)dlébir@%ﬁﬁnall UkU

2t 00>< PCT, USC]/ZO%ZL di si ntegrants jnclud but are not limted to,
starches (BRRMaGRItcaL coORPOUNdingtegNRigHEs al FP%P@'&'@F&@%\Stakﬁr%@’ &tini zed

st ar ches, 7 okal I

crossli nkegé@éo%loﬁm Cafgbgghﬁgﬂ[nﬁrﬁfgg?}f%%gBgéﬁra%ﬁﬁrdg%&rggﬁg %Iﬁlr']hgmg@ I(l).lr|1 ose),
al gi nat es, (qugegreal ar |pareraéraa|) aSuhalsle(p'haemaoeutlcallyaaod:eptabteoca)rnegum welle.
agar, guar, |ocuyst be karaya, pectin, nd tr gagcant cross-1inked

pol yvi nyl pbrewniythea ncP%sféln iPRE of soMme el f@ersmﬂ a}ﬁcauaga"y asartabler ent s

| nol ude, bidrrre oRf b kShieHh The LEITROAKER FEAIRS AR ERLBidHE and sodi um

DL- | euci nepublta”riw/wtmamermmUBNWmMQabAdsoEmMreahd theodi um benzoat e,
sodi um ace sod | ayr magnesi um | auryl sulfate and the
like. Sui FEBT’BE‘@‘?‘F lsbocl'ﬁ&lcﬁégf Eéf'faarr‘e not limited to, talc, cornstarch,
silica (i.e. CAB-OSIL TMsilica available from Cabot, SYLOD TMsilica

avai |l abl e from W R
Methods of formulating pharmaceutical compositions have been

but are not limted to, Etarch (i.e. corn, wheat, or iotato starch, V\/mch

described in numerous publications such as Pharmaceutical Dosage Forms:
Tablets, Second Edition, Revised and Expanded, Volumes 1-3, edited by

Lieberman et al; Pharmaceutical Dosage Forms: Parenteral Medications,
Volumes 1-2, edited by Avis et al; and Pharmaceutical Dosage Forms:

Disperse Systems, Volumes 1-2, edited by Lieberman et al; published by

Marcel Dekker, Inc.

In preparing a pharmaceutical composition of the present invention in
liquid dosage form for oral, topical and parenteral administration, any of the
usual pharmaceutical media or excipients may be employed. Thus, for liquid
dosage forms, such as suspensions (i.e. colloids, emulsions and dispersions)
and solutions, suitable carriers and additives include but are not limited to
pharmaceutically acceptable wetting agents, dispersants, flocculation agents,
thickeners, pH control agents (i.e. buffers), osmotic agents, coloring agents,
flavors, fragrances, preservatives (i.e. to control microbial growth, etc.) and a

liquid vehicle may be employed. Not all of the components listed above will be
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G ace/ Davi son, and AERESIL TM silica avail able frog Degussa) and the Ijﬁ«g{.,m
Sweet eners and fl avor s may be added to chewabl olid dosage formg ‘tio-" 204

| nprove tgoPedsad ability of the oral dosage form Additi on?éJr,)U,s F5)sQ4 ant s
and coatings nay be added or applied to the solid dosage for ?or ease of

identification of the drug or for aesthetic purposes. These carriers are

f ormul at ed reguifed for advlr ligreid Widsagk faahl ve to provide an accurate,
appropriate dose of the pharmaceutical active with a therapeutic rel ease
profile. Generally these carriers are m xed with the pharmaceutical active

to forma soli QL. | 1.1 h Qi eous m xture
o the phar mcdbPRARrAb ARG RTRRT 2t iy ERANRIE IR R e
phar naceut irgabhstitutisre epirtiiatief| grahtiRse 6dpsites ceapiets, erRapsepilsandat i on wil |
be fornmed by one of three common nethods: (a) wet granul atlon,Qéb) dry
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readily Subﬂlhéhé?@rahabﬂng%q%dtéﬁ Igbfiesits Visinde R gfidaAtsTRisintelyrating ag§eatss.
pills and capsules. This 'solid prefornulation conposition i's then

subdi vi ded ansthediie: Becayse pbthedr ease ehrdministrafion: tablets andwapsulesai ni ng

et i on. "onEesER e BRGH adtBRuails draf aBdie Uit 08B ofilbu ReekBifly "2l <o
be fornul atmthrinaceutital earéiers akd ebWooslyRinhpioyea. 4dedRdi taRebSniay tsdEC2. 106
PCT/ USQ / 20857 provide a sustai ned or provide dual -rel ease products. For

exanpl e, a YWgAr copted galatinspatedsfilmpicoptedhar eatasici caated byritenrdargsage and an
outer dosagg |qlaﬂggnent, the latter being in the formof an envel ope over
the former. ?%e Wo conponents can be separated by an enteric |ayer, which
serves to resist disintegration in the stomach and permts the inner
conponent to pass intact into the dugdenumor tq be delayed in release. A
vari ety of mater| ¢ phasmageutical comppsitionshenginwilkcontain, Pegdasageiuiis, such

TR L e LS8 AP, apI o e LU 1o UGPSR B o
the active ingredient necessary to deliver an effective dose as described
above. The pharmaceutical compositions herein will contain, per unit dosage
unit, e.g., tablet, capsule, powder, injection, suppository, teaspoonful and the
like, of from about 0.01 mg/kg to about 300 mg/kg (preferably from about 0.01
mg/kg to about 100 mg/kg; and, more preferably, from about 0.01 mg/kg to
about 30 mg/kg) and may be given at a dosage of from about 0.01 mg/kg/day
to about 300 mg/kg/day (preferably from about 0.01 mg/kg/day to about 100
mg/kg/day and more preferably from about 0.01 mg/kg/day to about 30
mg/kg/day). Preferably, the method for the treatment of integrin mediated
disorders described in the present invention using any of the compounds as
defined herein, the dosage form will contain a pharmaceutically acceptable
carrier containing between from about 0.01 mg to about 100 mg; and, more
preferably, from about 5 mg to about 50 mg of the compound, and may be
constituted into any form suitable for the mode of administration selected. The
dosages, however, may be varied depending upon the requirement of the
subjects, the severity of the condition being treated and the compound being
employed. The use of either daily administration or post-periodic dosing may
be employed.
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the binding agents) or low nelting solids a nolten form (which in a wet
granul ati on rraij’reﬁ%@blpsdhweewm@oagmneearengmmd,fma)ge forasdromisarchaass i ncl ude

t I t h t ed d d
Al conol s ( RIS BIE b e ko RES ol A E RS RCe b gl biarifies conor
and the |ijg@bnge§sstetife géreheérb}/sagtndﬁs G?Ts,abbeﬁsuaﬁgpmet@@a ABr086| ERQRHabl e
mat eri al s t hat can be used to granulate, coat, entrap or otherwse limt

t he sol ubi spttaysoﬂr@ps amnpméesm@omﬁ@mdewcasmr@wepasqurms:fujed or sust ai ned

I | i f th
orocont i AOBIRRROAR YRS MG e G oL AR AP SAROB Ry or by
i nj ection hafdrtgal, redudl, @éélné‘loﬂry} bAWHBH it 8AYEEther THAEGON S irfstitfi iy
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as well as elixirs.and simlar, . ph tic vehi cl es. .Sui Ie uspendi ng
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acaci a, agge ﬁct‘?\}egb&%fpéuﬁd ﬁ:chéQEH/é BBEaI%Qﬂer@élﬁ’m Qé%ag‘}t E?oxﬂ&@ g he

| i ke), guar, karaya, |ocust bean, pectin, tragac xant han gum

cel | ul osi cdepotpreimram:h fumnfcambe&lylaeimgd:tamhl ul ose, nmethyl cellul ose,

hydr oxynet hyl cel | ul ose, hydroxyet hyl cel | ul ose, hydroxypropyl cellul ose and

hydr oxypropyl 45 2 " n F C2 0 0 4 WD 02/ 02556 PCTJU SO /20857

met hyl cel | ul oseggpnfe éﬂﬁ 5atd Bﬁ‘é;rnt\él%lﬁféfal cébf‘lﬁd&ﬂﬁdr@ élRJWé?fa%léféCﬂwéls

pol yvi nyl pyrrolldone car boner . car boxypol ynet hyl ene)

pol yet hyl epancigal/active mag@eeushnesedmth arphasmaseastioal casriente. gpul gite or

Teei thin. GandipT teflaing et sed S8 AR ASRR CRuREsREE o e ot o
limted todﬁéﬂﬂbgfatﬁQCMEﬁbﬁnts SR dHereAts dhd githatse. Soikdble ilkehss include,

octoxynol 9, nonoxynol - 10, pol ysorbate 20,
but are not limited to, starch (i.e. corn, wheat, or potato starch, which may be

hydrolized), lactose (granulated, spray dried or anhydrous), sucrose, sucrose-
based diluents (confectioner's sugar; sucrose plus about 7 to 10 weight
percent invert sugar; sucrose plus about 3 weight percent modified dextrins;
sucrose plus invert sugar, about 4 weight percent invert sugar, about 0.1 to 0.2
weight percent cornstarch and magnesium stearate), dextrose, inositol,
mannitol, sorbitol, microcrystalline cellulose (i.e. AVICEL ™ microcrystalline
cellulose available from FMC Corp.), dicalcium phosphate, calcium sulfate
dihydrate, calcium lactate trihydrate and the like. Suitable binders and
adhesives include, but are not limited to acacia gum, guar gum, tragacanth
gum, sucrose, gelatin, glucose, starch, and cellulosics (i.e. methylcellulose,
sodium carboxymethylcellulose, ethylcellulose, hydroxypropylmethylcellulose,
hydroxypropylcellulose, and the like), water soluble or dispersible binders (i.e.
alginic acid and salts thereof, magnesium aluminum silicate,
hydroxyethylcellulose [i.e. TYLOSE ™ available from Hoechst Celanese],
polyethylene glycol, polysaccharide acids, bentonites, polyvinylpyrrolidone,
polymethacrylates and pregelatinized starch) and the like. Suitable
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Conversel y, moﬂeab.rﬂel @QiU&NaBM(b'O@ScéNBbWax @dooofa@bmm Rate! Sodilifh BEMEGAR, ar e
best used with suspendi ng agent’s such as higher HLB surfactants, clays

silicates, sgdiw acsalate, sxmlumllauwésulﬁatesunmnamreﬂa@m ablif@temn@ﬁm kkeand t he
i ke. For tra i on | ensi ons ,and. soj.uti ons are
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sol utions, B-eNS "agifica SUSREIE I céb%ﬂt vamrvﬂ%rc%tém@bw hoegeral |y

contain suitable preservatives are enpl oye when intravenous adm ni stration

i s desired. G?aceﬁmwsme andohBROBIL ¥isilicaeavaiabnfrommDeguissa) arachtheelike.
adm nistered in an intranasal dosag[&form via topjcal use of suitable

intr anasal @maﬁﬁe@rsand/ﬂaverenm@y gddeptarroewppleosdid desagRIims tski n
h kill
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system the cadtmgls siayehe addet on atplpaedp)emhé solibdesagé fornvforceasesef be
cont i nuous g thap intermtjent hout t he. dosage.regi nen.

Conpounds 01’ THiicgtier ghthe diugheh 1ok 283 rBQS‘éﬁtm RPSE &RETSREhe form

formulated with the pharmaceutical actlve to provide an accurate, appropriate

dose of the pharmaceutical active with a therapeutic release profile.

Generally these carriers are mixed with the pharmaceutical active to
form a solid preformulation composition containing a homogeneous mixture of
the pharmaceutical active of the present invention, or a pharmaceutically
acceptable salt thereof. Generally the preformulation will be formed by one of
three common methods: (a) wet granulation, (b) dry granulation and (c) dry
blending. When referring to these preformulation compositidns as
homogeneous, it is meant that the active ingredient is dispersed evenly
throughout the composition so that the composition may be readily subdivided
into equally effective dosage forms such as tablets, pills and capsules. This
solid preformulation composition is then subdivided into unit dosage forms of
the type described above containing from about 0.1 mg to about 500 mg of the
active ingredient of the present invention. The tablets or pills containing the

novel compositions may also be formulated in multilayer tablets or pills to
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anphi pat hi ¢ bl ock copolynmers o hydr ogel’'s and bl endsS t hereof. npounds of

t hi s i nvengn@methyl methantylate cepelymers angd the likee Sustaifsidniglease @ablet
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treat nent pisoiudl€gubstameds dh edlutidnS@EH forl Swieegrariddtido®act a¢ieect in need
thereof. The daily dose of a pharmaceutical conposition of the present

i nventi on bingingageats) ealaw ereltingisglids argelten éeAmbuhichdn a wet gwnatiatian 21, 000
g per may incorporate the active ingredient). These materials include natural and

synthetic polymers waxes, hydrogenated oils, fatty acids and alcohols (i.e.

beeswax, carnauba wayx, cetyl alcohol, cetylstearyl alcohol, and the like),

esters of fatty acids metallic soaps, and other acceptable materials that can be

used to granulate, coat, entrap or otherwise limit the solubility of an active

ingredient to achieve a prolonged or sustained release product.

The liquid forms in which the novel compositions of the present
invention may be incorporated for administration orally or by injection include,
but are not limited to aqueous solutions, suitably flavored syrups, aqueous or
oil suspensions, and flavored emulsions with edible oils such as cottonseed oll,
sesame oil, coconut oil or peanut oil, as well as eljxirs and similar
pharmaceutical vehicles. Suitable suspending agents for aqueous
suspensions, include synthetic and natural gums such as, acacia, agar,
alginate (i.e. propylene alginate, sodium alginate and the like), guar, karaya,
locust bean, pectin, tragacanth, and xanthan gum, cellulosics such as sodium
carboxymethyicellulose, methylcellulose, hydroxymethylcellulose,

hydroxyethylcellulose, hydroxypropyl cellulose and hydroxypropyl
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adul t human per day; eferably, the dose will be gn the range of from about
0.7 ng to about 700 per adult human per day; ist preferably the?8dsé 200k

wll be wahoidssq ange of fromabout 0.7 ng to about 2100 PRS ?ﬂid%‘? human
per day. For oral admnistration, the conpositions are pre erag y provided

in the formof tablets containing, 0.01, 0.05, 0.1, 0.5, 1.0, 2.5, 5.0,

10. 0, 15. 0,methyltellbse, ah@EomBin8tioA8®:crabf) s?nmﬁiéq:d‘ryrlddrgsaoﬁ asf the active
i ngredient for the synptomatic adjustnment of the dosage to the subject to
be tr eat ed.PolyviRy! pyEOridenansaihoreer ¢ise cathaxyppymsatayigael 3nd ppivethdene a
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oy “Pr of erdlffd CBRTSAGTHS ol Hebbite aRtbuigiB brRUoiNg) pRIGINE) R o7
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30 ny/ kg of bog%jwei ght per day. Advantageously, a conpound of the present
i nventi on g belitedle suFactasds include buhaee aal linitehiesodium decusatg, daily

dai 1y. Opt i RN TAdNE SR, BONOr R, 0PIl yioHRund}JB, Bbishititte 4~
those skil | gslysatbhiee4 @ polysdtbate 160, valysonhadts 800 @op@xantar £88,qRxdfet'sed,

the node of adm nistration, the strength of the EreparationJ and the
advancement23%and gembirations heiaet | Suitabla deflerewlghing tacisnersingsaganit ed with

and {1me o nChdrHiR ke PRkAo BT E s "SRRt A8 MELER BE T
an appr opr i gigenottiRffcrPRUSintplé fiekitral AlERtOtas (ixnsodiafl dhiorde potassinim,
specification, particularly the Schenes and Exanples, are as follows: BSA

Bovi ne. Ser uplpIigRIrans (eHike), bidhiy Rhargssdnseyblenpoymess s8cpalgelerirolyi®04 VIO
O O2oSe, P HAE S B RS PR s R RSB BAET e
hydr ochl or i si@ifatés, ZRrd¥estdnd prbSphates (which can be used jointly in formulations as
’ pH buffers and flocculating agents). Suitable preservatives include but are not
limited to parabens (i.e. methyl, ethyl, n-propyl and n-butyl), sorbic acid,
thimefosal, qguaternary ammonium salts, benzyl alcohol, benzoic acid,
chlorhexidine gluconate, phenylethanol and the like. There are mény liquid
vehicles that may be used in liquid pharmaceutical dosage forms, however, the
liquid vehicle that is used in a particular dosage form must be compatible with
the suspending agent(s). For example, nonpolar liquid vehicles such as fatty
esters and oils liquid vehicles are best used with suspending agents such as
low HLB (Hydrophile-Lipophile Balance) surfactants, stearalkonium hectorite,
water insoluble resins, water insoluble film forming polymers and the like.
Conversely, polar liquids such as water, alcohols, polyols and glycols are best
used with suspending agents such as higher HLB surfactants, clays silicates,
gums, water soluble cellulosics, water soluble polymers and the like. For
parenteral administration, sterile suspensions and solutions are desired. Liquid
forms useful for parenteral administration include sterile solutions, emulsions and
suspensions. Isotonic preparations which generally contain suitable

preservatives are employed when intravenous administration is desired.

Furthermore, compounds of the present invention can be administered in

an intranasal dosage form via topical use of suitable intranasal vehicles or via
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Et OAc Ethyl acetate Et Et hanol h hour HATU R
0-(7-azabenzotri azol - 1- -1,1, 3, 3-tetranet hyl uroni ‘ hexaf | uor ophofsﬁﬁétl.‘@l*

HPLC Hi @f\p Pgsdsg mance Liquid Chronatography Me Methyl Mg AvBhhsyggd mn
M nut es PBS Phosphate Buffer Solution Ph Phenyl rt Roomtenperature SDS

Sodi um Dodecasul fate THE Tetrahydrofuran Thi Thienyl TMS Tetranethyl sil ane

TFA Tri f | uedsiestalt skia ipatchied, thetorapesitien of ahichy atewell kndhhodRose of
Represent ati ve conpounds of the present invention can be synthesized in

accor danceorginany skl ijthedaat. 9 hetadministased dalthertosey ofr rapsdermalidelivesy

s an s BRI oK e RE sk VAl SRS et RIAlE Tt o
by the chefferahan @fteirigent ardugioitithé aosagx psgied. The preparation of the
various starting materials used in the schenmes is well within the skill of

persons versed in the art. Schenme AA describes a general synthetic method

wher eby i nt er medi n arget_ c Qu of .t he present,inventiop nmay be
b epar ad. addi t¢rpounBEr SR AR POERBHHRE oo el nd ARSI & e FuBEy <
m xtures, oflipasbRicciREry SsleMBaBidPaEEMAINRTIBRTclIBRVeSIBleSYRIqES] zed usi ng
the internediates prepared in accordance with the Schemes AA and other 49 0
unilamellar vesicles, multilamellar vesicles and the like. Liposomes can be
formed from a variety of phospholipids, such as cholesterol, stearylamine,

phosphatidylcholines and the like.

Compounds of the present invention may also be delivered by the use of
monoclonal antibodies as individual carriers to which the compound molecules
are coupled. The compounds of the present invention may also be coupled with
soluble polymers as targetable drug carriers. Such polymers can include, but
are not limited to polyvinylpyrrolidone, pyran copolymer,
polyhydroxypropylmethacrylamidephenol, polyhydroxy-ethylaspartamidephenaol,
or polyethyl eneoxidepolylysine substituted with palmitoyl residue. Furthermore,
the compounds of the present invention may be coupled to a class of
biodegradable polymers useful in achieving controlled release of a drug, for
example, to homopolymers and copolymers (which means polymers containing
two or more chemically distinguishable repeating units) of lactide (which
includes lactic acid d-, I- and meso lactide), glycolide (including glycolic acid),
g-caprolactone, p-dioxanone (1,4-dioxan-2-one), trimethylene carbonate (1,3-
dioxan-2-one), alkyl derivatives of trimethylene carbonate, §-valerolactone, -
butyrolactone, y-butyrolactone, s-decalactone, hydroxybutyrate,
hydroxyvalerate, 1,4-dioxepan-2-one (including its dimer 1,5,8,12-
tetraoxacyclotetradecane-7,14-dione), 1,5-dioxepan-2-one, 6,6-dimethyl-1,4-
dioxan-2-one, polyorthoesters, polyacetals, polydihydropyrans,
polycyanoacrylates and cross-linked or amphipathic block copolymers of
hydrogels and blends thereof.

Compounds of this invention may be administered in any of the foregoing
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2 r, DEC 2004 WO 02/02956 PCT/ USO01/ 20857 materi al s, conpounds and reagents
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appropriate reagents and “'start mat er wn to ose |n t he
art for thengiachbastd@0®mgpert dault kleman aer day;ohoSbpredenablyhe. ddsenpiibel AA2

the aci d_ Comimngeed rapvaiou Brenatont 280 g aBEAtulk HoBian BRF AT ny &
doubl e bo“q:dr%rélgdrﬁi'n?é‘ﬁtloﬁ BRSBTS ere BORPACHRERN O TSI L e

reduction step tiona Xy substi attac
bi cycli c ritabetsysorainihg, @Jﬁ]b,oﬁmd @A201Dy 11G,d@. ﬁb&'»Daﬂ 0dh;15.G,13.050.0, 100,

AR Y A TR R
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the presence’an appropriate I ng gent base and so ven
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limted 50 mg/kg to about 100 mg/kg of body weight per day; and, most preferably, from
about 0.01 mg/kg to about 30 mg/kg of body weight per day. Advantageously, a
compound of the present invention may be administered in a single daily dose
or the total daily dosage may be administered in divided doses of two, three or

four times daily.

Optimal dosages to be administered may be readily determined by
those skilled in the art, and will vary with the particular compound used, the
mode of administration, the strength of the preparation, and the advancement
of the disease condition. In addition, factors associated with the particular
subject being treated, including subject age, weight, diet and time of
administration, will result in the need to adjust the dose to an appropriate

therapeutic level.

Abbreviations used in the instant specification, particularly the Schemes

and Examples, are as follows:

BSA Bovine Serum Albumen
DBC 2,6-Dichlorobenzoylchloride
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AAS. O her EDgitpounds NedthiyRR'-gingsteiytamindpesysylcarbbaiimide hydichRridef
substltuenﬁsq attacheﬁ- ttﬁ I’:T{lﬁ gm de linker of Conpound AA5 were prepared by
acyl ati ng 9 ami ne PiS§taY Phte resulti ng fromthe reduction of Conpound
AAA with abieeri at eESivhacetadenaterials known to those skilled in the art.
Simlarly, gaoidi ti onaftggypounds of the present invention having a variety

of substituents attaghed directly to the benzyl group of Conpound AA4 were
prepared bY acyl ati n§°¥onpound AA3 with appropriate starting materials

known to tHAJ® skil | &d(7-azabenzatiiaz@Ad-AYE , A8, Stetrarmetilyluroniuthl OO WO 02/ 02556
AAl SO2NCO 1) HCOCO2Rexafudrpphosistxstdi ene 2) NaOH, aq..EtOH CO2Et 1) H2,

Pd-C, EtOHppePh  AfirBEHotnbi e Tt hromatography

Me Methyl

MeOH Methanol

min Minutes

PBS Phosphate Buffer Solution
Ph Phenyl

rt Room temperature
SDS Sodium Dodecasulfate
THF Tetrahydrofuran

Thi Thienyl

T™MS Tetramethylsilane
TFA Trifluoroacetic acid

Tol Toluene

General Synthetic Methods )
Representative compounds of the present invention can be synthesized

in accordance with the general synthetic methods described below and are
illustrated more particularly in the scheme that follows. Since the scheme is an
illustration, the invention should not be construed as being limited by the
chemical reactions and conditions expressed. The preparation of the various
starting materials used in the schemes is well within the skill of persons versed
in the art.

Scheme AA describes a general synthetic method whereby intermediate
and target compounds of the present invention may be prepared. Additional
representative compounds and stereoisomers, racemic mixtures,
diastereomers and enantiomers thereof can be synthesized using the
intermediates prepared in accordance with the Schemes AA and other
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PCT/ US01/ 20857 H AA3 EDAC, DI EA, CH2CI2;: N S AA3 zPh Di ast er eoner
‘Separation 1) Zn, NH4 MeOH AA4 0 \ SO2Ph AA4 3) , ag. MeOH / 2(5231 209
S

Ar COCl,  Rghbdbsss02Ph 5 Specific Synthetic Methods Speci{)
whi ch are §ep/r%e°éent ative of this invention were prepared Iégﬁgirﬁ:%bﬁg

foll ow ng exanpl es and reacti on sequences; the exanples and the diagrans

depi cting tlgtdrRAs: doPp S@HL BRE Feddcht kheediothosaskiled ih ithe!aH! aAll 8icht 0 ai d
in the understanding of the invention and should not be construed to limt

in any way compoundsmistereoisnmers, racemictmixtuies diasigéreomerslaindvenariionesertst er .
The i nstant,, conpounds | S0 be used as,internediates d subsequent
exampl o5t SR8 IHEIREARAE CorBaRRREt DL e s of e aiErant Mo
“attenpt ha IHEZE q oPiAil b

Feact | ons. e e e o s o e SO AT 1 s

t hrough r ocanstriedaas beingriimited bgdloe icbamicateeactiempendicondiionsol vent s and/ or
) om conmerci.al sour

wore. por f GPREESHRC REBErEBATACENGItNE VEABLF SLEHNGTaEHEr USRUTBI  Now |
o oot o RAEPERSAA MESLARH ARG Rk 5 sl of eront per Lot
In the following general method for preparing compounds of the
invention, isocyanate Compound AA1 was condensed with ethyl glyoxalate to
form a derivative of Compound AA1 which underwent [4+2] cycloaddition with
cyclohexadiene to furnish Compound AAZ2, having a [2.2.2] bicyclic ring
system. Other compounds of the present invention having a tosyl substituent
were prepared using appropriate reagents and starting materials known to
those skilled in the art, such as using tosyl isocyanate for Compound AA1.
Similarly, additional compounds of the present invention having [2.2.1] or
[2.1.1] bicyclic ring systems were prepared using appropriate reagents and
starting materials known to those skilled in the art for the cycloaddition of the
derivative of Compound AA1.

Compound AA2 was reduced by hydrogenation and saponified with
sodium hydroxide to yield the acid Compound AA3. Other compounds of the
present invention having a double bond in the bicyclic ring system may be
prepared by avoiding the reduction step. Optionally, a hydroxy substituent is
attached to the bicyclic ring system of Compound AA2 by hydroboration;
further substitutions on the bicyclic ring system, by replacement of the hydroxy
group, may be carried out by methods known to those skilled in the art.

(S)4-Nitrophenylalanine methyl ester was acylated with Compound
AAZ3, in the presence an appropriate coupling agent, base and solvent. An
appropriate coupling agent may include, and is not limited to, EDAC
hydrochloride, DIC, DCC or HATU; an appropriate base may include, and is

not limited to, DIEA; and, an appropriate solvent may include, and is not limited
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WD 02/ 02556 PCT/ USO /20857 Nucl ear magnetic resonance (NVR) spectra for
hydr ogen atons were nea ed in the indicated solv with (TMB) asjtihaL 755

i nt ernal d on a Bruker AM 360 (360 MHz) spectrone .Jhe val ues are
expr esseﬁ%%ﬂs per mllion down field from T TMS. The }'r)giréusé)b@gﬁ"a (MB)

were determned on a Mcromass Platform LC spectroneter using el ectrospray

techni ques @CAICAENCAGRIDIES FéMepodial BFine fedetMehtio! er eoi sorer i ¢

conpounds nay bé éharacterized as racemc m xtures or as separate
di ast er eoné§p4Avittophanylatanimes metleylasteuawasacylatedwittr @sinpbliadrAafByindhd ot her

met hods known to on kil l in rt.,. Unl ess otherw se noted, the
ot oral o QERPTIGR PHED b HIF AL BEN O IRRaOTPONPHS S RS PraRATE ab! o
comer ci al ; i I 3 \ . one :
skilled i n.@@ﬂébﬁhgﬁ@@pﬂgwﬁé E)%‘Egglb? 9‘%@'@1@5‘? ?\ﬂ@%é“égirwoiﬂ%gfn%i ch vary
bet ween examgthyisester withyCorngeund NAS i thichpresesee ndapprogricaicbapling- (( 2,

6- di chl orobenzoyl)am no]-N-[[ (3 S)-2-(phenyl sul fonyl)-2-

azabi cycl ogeptsypases ang| 3a8Benyl | - L- phenyl al ani ne (Conpound 6a) A ni xture
of benzenesul fonyl isocyanate Conpound BBl1 (18.3 g, 0.10 nol), 20 nL of

et hyl gl yoxalate (50% solution in toluene, 0.10 nol) and 50 nlL of dry

tol uene was heatTé (8,S) didstereonie Carnpoaganal vespiepRafed, tRé nliro Hh&up
1, 3-cycl ohexadi ene (20 ni, 0.21 m)l% was added in one portion. The m xture
was heat ed Wasrreggcad withhzipe siustiand the resyitantiaaninginterpediate was acylated

filtered off: dy: | : gl rystalline
mat eri al C&Jr'rt}g]o?}ﬁgd'&@‘éég§%oy é@%i&%ﬁgﬁ‘g%&g%%?ﬂ@ﬁg%%mu 19.0 g) with
10% Pd/ C ( 298roxide &ndffdROCompouhdAAL. v@thdrdnqurmalsast thepréderdtt The mi xture
was filtered through celite, and the filtrate was concentrated in vacuo.:

The resi dudv@adiondravirg avarietqot suhstiteemiscatiacheddpife asnide dinker ebrpound 1383

b 406 ¢ g othBaurid pASeeetargd b adting the Atine femdBigilesuigy |
(m 1H), 1ffnftheestustioftdf Compourtd AAKith SropAateostattingmatedzispound BB3

in 200 nL of EtOH and 50 nl of 3N NaOH (aq) was stirred for 24 h. The Et OH
was renove&npwnadhese skiledir theatdue was dissol ved in 300 mL of water,

washed with Et QAc and the organic | ayer 53

Similarly, additional compounds of the present invention having a variety
of substituents attached directly to the benzyl group of Compound AA4 were
prepared by acylating Compound AA3 with appropriate starting materials
known to those skilled in the art.

SCHEME AA

91



0 2J UL. 2004 WD 02/ 02a56 PCT/ USOL/ 20857 was di sc ed. The aqueous | ayer
was acidified to pH 2@ th 1 N HC (aq), then ex'taéct ed repeatedly I t'ht #i
Et OAc. TRhep #disned organic layers were dried over MgSOH4 § %@%ﬁﬂsﬂ
concentrated to yield 9.5 g of white crystalline Conpound

(cba3) 7.98 (d, J=7, 2H, 7.5 (m 3H, 4.36 (m 1H), 3.70 (d, J=3, 1 H),
2,30 (m 1 HSOZNCGm 1 H), 1.9-1.3 gbroad m 7H). A nmixture of Conpound

BB4, (S)-4-ni rophenylél ani ne met hyl (gst er qzégroghqorpdi@ o 9. 1 eq),
- POM wAs stirr f§or 5 h

EDAC hydr oc de 131909064 EA (344
t t en : th 50 t°d
:ndr iom H(Call 50 rrLSsz) (\é\%’i@be)iascﬁ%‘%m sul WI and z)n@ﬁgjﬁﬁﬁﬁzagi veag)

white solid foam (12.0 g). The solid mate$ a‘? crystallized from
hexane- et hyl AAdetate to afford col dM8@ss crystal s of Conmpound_ 13Bh.as the

(S,S) diastereonmer (1.05 g), NWR (CDCI 3) 8.14 (d, J=8, 2H), C > J=7,
2H), 7.62 (t, J=7, 1H), 7.52 (t, J=7, 2H), 7.38 (d, J=8, 2 3 (m 1H),
4.95 (q, J=8, H. The stereochenistry of Conpoynd BB5 g ~Sonafirmed by

resi due was

X-ray anal ysi
eMeate, 1:1) to

purified by c

The not her |iquor was concentrayqd anp thg
-COTHEL Q@D d}P‘F\)é -Ofd;i ca gel XDl Ay
afford a sego mde (R S |astereorrer ion ofyl.0p g of Conpound
13135 in treat edepialdh OCF4 g, 5 E'q)&éahrg,jmm@c dust (4.5 g,
35 eq) and stirre®QuRier h& % reacti s filteaped through
celite and Aﬁ@flltrate V\E% %8 At aﬁa;{gﬁ residue was treated wth 10%
acetic acid (1 nL), neutralized with sodium bicarbonate, and the product
was extracted with EtQAc (3 X 50 nlL). The organic |ayer s washed with
water (15 nmL), dried (Na2SO4), and concentrated to gi ve nreund BB6 as a
white solid (0.85 g, M5 W 472.6 (MH)). A solutiop ound BB6, DCM (9
m.), and TEA (0.24 g, 0.0024 nol) at rt was treate C (0.453 g, 1.2
eq) and stirred for 6 h. The reaction was dil uted (50 nmL), washed
dried (Na2804) and
hr omat ogr aphy (silica

Wi th saturated sodi um_ bi 20 nl),
concentrated. The redl %I‘ﬂle"c]aa&)r@%qs i ed by
gel; 1:1 ethyAAdet atertiexame)_to afford { BEP2Hs a white solid (1.05
q). 2) ArCOCI, Et3N
3) NaOH, aq. MeOH

Specific Synthetic Methods
Specific compounds which are representative of this invention were

prepared as per the following examples and reaction sequences; the examples
and the diagrams depicting the reaction sequences are offered by way of
illustration, to aid in the understanding of the invention and should not be
construed to limit in any way the invention set forth in the claims which follow
thereafter. The instant compounds may also be used as intermediates in
subsequent examples to produce additional compounds of the present invention.
No attempt has been made to optimize the yields obtained in any of the
reactions. One skilled in the art would know how to increase such yields through

routine variations in reaction times, temperatures, solvents and/or reagents.

Reagents were purchased from commercial sources. Microanalyses were
performed at Robertson Microlit Laboratories, Inc., Madison, New Jersey and are

expressed in percentage by weight of each element per total molecular weight.
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54 (r) 2 9 IUEC 2UU WD 02/ 02556 PCT/ USO /20857 A sol uytion Conpound BB7 in 30
m- of MeOH and 10 nL OQN NaOH (aq) was stirred f% 24 h. MeCOH wa§ 2 kL 2004
renoved and the residue was dissolved in wat er . washed
wth Et &\Q Oyﬁﬁegaqueous | ayer was acidified to pH 2 Wt%g?&l%gos(sgq) and
extracted with EtOAc (3 X). The conbined organic |ayers were dried over

MySO4, andNgoleae idgtietid résoriineel NMR %ge@tra)formdt emaw'ﬁsaWeré\ﬁwe@ym@@nd 6a.
(ESI) mz 628 (free acid, MH) CDCI:%Z_)5 98 (s, ). 7.89 (d,

J =8, 2H), in.thg uqdfpa@q)solv/ergwlt(nt(TMSBasMmtqrna t@ﬁgﬂan@t_g»naﬁ AM—BﬁB? 1

, 4.93 ( dd, J=13
and 6, 1H) &69] 'T%'Z@ §8€9’t5°—’§§%5n§%? ‘71313—8 %?Hé‘? %ﬁ?gégdlffbnba% g)ein’@"?%d . 55 WO
02/ 02556 i fidth $R#NTMS. TH@%E@FP&BB/@ASEW&QM@WMWWWB@%C EEOH N -
OCEt OB133 S Ph' "1 4- NO2- Phe- ; OHI S O 1313

Platform LC spectrometer using electrospray techniques as either (ESI) m/z
(M+H") or (ESI) m/z (M-H"). Stereoisomeric compounds may be characterized as
racemic mixtures or as separate diastereomers and enantiomers thereof using
X-ray crystallography and other methods known to one skilled in the art. Unless
otherwise noted, the materials used in the examples were obtained from readily
available commercial suppliers or synthesized by standard methods known to
one skilled in the art of chemical synthesis. The substituent groups, which vary

between examples, are hydrogen unless otherwise noted.

Example 1
4-[(2,6-dichlorobenzoyl)amino]-N-[[(3S)-2-(phenylsulfonyl)-2-
azabicyclo[2.2.2]oct-3-yl]carbonyl]-L-phenylalanine (Compound 6a)

A mixture of benzenesulfonyl isocyanate Compound BB1 (18.3 g, 0.10 mol),
20 mL of ethyl glyoxalate (50% solution in toluene, 0.10 mol) and 50 mL of dry
toluene was heated at reflux under nitrogen atmosphere for 24 h, then
1,3-cyclohexadiene (20 mL., 0.21 mol) was added in one portion. The mixture
was heated for 10 h then cooled to rt, and the white precipitate was filtered off
and recrystallized from EtOAc to afford a white crystalline material Compound
BB2 (19.1 g).

A suspension of Compound BB2 (19.0 g) with 10% Pd/C (200 mg) and‘200 mL
of EtOH was hydrogenated for 24 h. The mixture was filtered through celite,
and the filtrate was concentrated in vacuo. The residue was recrystallized from
EtOAc providing 16.1 g of Compound BB3 (white crystals, *H NMR (CDCl,)
7.98 (d, J=7, 2H), 7.5 (m, 3H), 4.36 (m, 1H), 4.25 (q, J=8, 2H), 3.65 (d, J=3,
1H), 2.22 (m, 1H), 2.0 (m, 1H), 1.9 (m, 1H), 1.5 (broad m, 6H), 1.28 (t, J=8,
3H). A solution of Compound BB3 in 200 mL of EtOH and 50 mL of 3N NaOH
(aq) was stirred for 24 h. The EtOH was removed in vacuo, and the residue
was dissolved in 300 mL of water, washed with EtOAc and the organic layer
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Ph' EDAC/ DI EAIDCM Di ggtereomer Separation BB4 N2 Ove CEt N Ph'S OBB2 O
NaOH NIl /i® HN N Cl OPh™ OBB6 0 BB7 0 d N p Ph' SiGaipdiid
6a Usi ngywdeypegcedure of Exanple 1 and the appropriate re

starting materials known to those skilled in the art, other coorslrf)zgigjgrj{ds of
the present 0 S=0 BB7 PCT/USO /20857 0 2074 56 0 WD 02/ 02556

was discarded. The aqueous layer was acidified to pH 2 with 1N HCI (aq),
then extracted repeatedly with EtOAc. The combined organic layers were
dried over MgSO,, filtered and concentrated to yield 9.5 g of white crystalline
Compound BB4. 'H NMR (CDCl;) 7.98 (d, J=7, 2H), 7.5 (m, 3H), 4.36 (m, 1H),
3.70 (d, J=3, 1H), 2.30 (m, 1H), 2.0 (m, 1H), 1.9-1.3 (broad m, 7H).

A mixture of Compound BB4, (S)-4-nitrophenylalanine methyl ester
hydrochloride (6.75 g, 1 eq), EDAC hydrochloride (5.0 g), DIEA (3 eq) and 150
mL DCM was stirred for 5 h at room temperature, washed sequentially with 50
mL of NaHCO, (sat'd aq) and 1 N HCI (50 mL), dried (sodium sulfate), and
concentrated to give a white solid foam (12.0 g). The solid material was
crystallized from hexane-ethyl acetate to afford colorless crystals of Compound
BBS as the (S,S) diastereomer (1.05 g), NMR (CDCl,) 8.14 (d, J=8, 2H), 7.90
(d, J=7, 2H), 7.62 (t, J=7, 1H), 7.52 (t, J=7, 2H), 7.38 (d, J=8, 2H), 2.3 (m, 1H),
4.95 (q, J=8, 1H). The stereochemistry of Compound BB5 was confirmed by
X-ray analysis. The mother liquor was concentrated and the residue was

purified by column chromatography (silica gel; hexane:ethyl acetate, 1:1) to
afford a second amide (R,S) diastereomer.

A solution of 1.00 g of Compound BBS5 in MeOH was treated with NH,CI (0.54
g, 5 eq) and zinc dust (4.5 g, 35 eq) and stirred under reflux for 3 h. The
reaction was filtered through celite and the filtrate was evaporated. The
residue was treated with 10% acetic acid (1 mL), neutralized with sodium
bicarbonate, and the product was extracted with EtOAc (3 X 50 mL). The
organic layer was washed with water (15 mL), dried (Na,SO,), and
concentrated to give Compound BB6 as a white solid (0.85 g, MS m/e 472.6
(MH+)). A solution of Compound BB6, DCM (9 mL), and TEA (0.24 g, 0.0024
mol) at rt was treated with DBC (0.453 g, 1.2 eq) and stirred for 6 h. The
reaction was diluted with DCM (50 mL), washed with saturated sodium
bicarbonate (20 mL), dried (Na,SO,), and concentrated. The residue was
purified by column chromatography (silica gel; 1:1 ethylacetate:hexane) to
afford Compound BB7 as a white solid (1.05 g).
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invention may be prepared including, but not limted to: L : uLi. LUu

PCTI USOl / 20857 Cpd (M HERA(MH ) | 4-[(2, 6-di chl orot’zoyl)am nol - N § B pigé-
met hyl | f onyl ] azabi cycl o[ 2. 2. 2] oct - 3-

yI]carbgg E%O 53‘%henylalanlne 2 4-1(2,4,6- trlchlorobenzoyf T/US01/20857

am no] -N-[[2-[ (4- nethylphenyl)sulfonyl] 2-azabi cycl o[ 2. 2. 2] odt - 3-

yl ] car bonyp]sdlutigreGohipaumnd B B73nB(d k., &-Me bt bndmlt))emzwﬂ:mmamh (Bgf e[ (4-
nethylphenyl)sulféhél] 2- azablcyclo[2 2. 2] oct -

yl ] car bony#pYirred fedy nalMePhewas raopoyes @Mﬁ@W@%Q}&Eﬁﬂlq%was]dtasqued
henyl sul 3yl 6b

(PReTYLS i ERTH0 hilarwalouekRbd intERSACS T dARIREYLT Wl Ehuihgl 38" "

(phenyl sul bHFB’{N)ch‘rMH(III(QM)?bﬂB%x%a%lélwvrtBEtﬂA]cﬁ(@XPnYh]a-deTﬁlblﬁéd|o&b§ﬁicne 9

4-[ (2-met hyl benzoyl ) am no] - N- [ é@% (4- met hyl pheny
sulfonyl]éﬂeéﬁza/ﬁ%siﬂﬁd[@ezm ~and ¢o Qe&ﬁwéaqltcpp(@wdsﬂbﬁ@r@ﬂvamm. ne; 10

1] 2. BORAEgH PHERAI Gay (651, f%‘@#%ékr%?f% WREH): A MMRLCaGY)

2, 6- di 7lggois0hEnzog0 ka2, 7les (m42H), 754 (t, J=8, 2H), 7.25 (m, 6H), 7.12
yl phenyi) sul f onyl azabi cycl of 2. 2. 2] oct

ar bony(d, JEJpnblM gﬁdq; o7, 1), 4.06 (d 473, 1H) °3.83 (m, 1 H), 3.33 (dd, J=13

?
L e A 0 o
[ o

_-b-v

f

ar bonyl ] - L- phenyl al ani ne;
2- (trlfluoronethoxy)benzoyl]anlno] N-[[2-[(4-
yl phenyl ) sul f onyl ] - 2- azabi cycl o[ 2. 2. 2] oct - 3-

3Pz ps3ze
~ —— e —] — — o —
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yl ] car bonyl ] - L- phenyl ni ne; 14 4-[(2-bronmobenzoyldam no]-N-[][ 2- [(4
met hyl phenyl ) sut f ony| |{@@#- azabi cycl o[ 2. 2. 2] oct - 3- UL 2004
yI ] car borw?]m)ﬂz genyl al anine; 15 4-[(2,6-d ifluorobenzoyl )M

phenyl sul onyI§3 2-azabicycl o[ 2. 2. 2] oct - 3- yl ] carbonyl]-L-phenyla an| ne

4- (benzoyl am no)-N-[[2-[ (4 net hyl phenyl )sulfonyl]-2-aza b

I cyclo[2.2.2]oct-3- yl]carbonyl]-L-phenyl al ani ng; 260
4-[[4- (2, 5-di met hoxybenzoyl ) benzoyl ] am no]-N 6
588- 608- 610 1. BRIBEOH6- 575- -
02/ 02556PCT/ U %ééfi {_za-P@A_nel_hyl.p

76 634- 628-- 628630

I;’h/S\\———O BB2
Pd/C; EtOH NaOH
BB2 l?l
= S O BB4
Ph/s\\(g) BB3 Ph”

4-NO,-Phe-OMe; Zn/NH,Cl
4 BB6
EDAC/DIEA/DCM MeOH

Diastereomer

i . S= BBS
Separation PH O
M o
S O BB6 P S @) BBT
Ph” O O

NaOH
BB7

Ph” OO Compound 6a

Using the procedure of Example 1 and the appropriate reagents and starting

materials known to those skilled in the art, other compounds of the present
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6- di chl orophenyl ) gcetyl ] am no]-N-[[2-[(4- methyip A A AES -

4-1[(2, nre s
henyl )sul fonyl]-2-aza b §@ycl o[ 2. 2. 2] oct-3- 28yi ] bo nyl]-L-phée nyt" 4%
an i neywp @@5564- [[[(2, 6-dichl orophenyl)am no] carbonyl ] arg = 2- (phe

nyls u | tonyl)-2-azabicyclo[2.2.2]oct-3- 29yl]ca rbonyl] [pL- P SeOH§PélJ7I a nine;

-617 4-[(2,6-dichl orophenyl)nmethoxy]-N-[[(3S)-2-](4-
met hyl pheninvestibhangy peZprapardd inghidinc, . but 2jod dimiteéd to30y| ]
carbonyl ] - L- phenyl al ani ne; 561- 4-(phenyl net hoxy)-N[[2-[(4- nethyl phenyl
)sul fonyl Jegdaza bicycl o[2.2.2]oct-3- 31lyl] ca rbonyl [MiHphenyiaHgni ne;
701702 4- [{ 2,4, 6-tris(I-met hyT et hyl Jbénzoyl [am noJ - NF[[Z- [ (4-net nyl phenyi
)sul fonyl |1 2- az‘hﬂziv@WW@@."ZPﬂMm'nU}%[[éT[i%ar bonyl ] - L- nylalan in e;
611612 4-[[[ ( 2, methyiphemd)sulfonyl-2-azaljicynlefdiR.R)aetidno] - N- '
[ [ 2- (phenyl sul fyjoarbeylpk giieryddlanide?. 2] oct-3- 35yl ]ca rbonyl]-L-phenylal a
nine; 610-: 3-] 6: di f.| uorobenzoyl ) am = 2-[(4- ne | p he
nyl ) sul forfyl ] - é‘i@a“gﬁé‘(jg Qrpbenz )o%T“-F@T'%'[[EE[u' , 678 -
methylphenyl)sulfonyi]-2-azabicyclo[2.2.2]oct-3-
yllcarbonyl]-L-phenylalanine;

3 4-[(2,6-dimethoxybenzoyl)amino]-N-[[2-[(4- 634 -—
methylphenyl)sulfonyl}-2-azabicyclo{2.2.2]oct-3-
yllcarbonyl]-L-phenylalanine;

6 4-[(2,6-dichlorobenzoyl)amino]-N-[[2- 628 -
(phenylsulfonyl)-2-azabicyclo[2.2.2]oct-3-
ylJcarbonyl}-L-phenylalanine;

6b  4-[(2,6-dichlorobenzoyl)amino]-N-[[(3R)-2- 628 630
(phenylsulfonyl)-2-azabicyclo[2.2.2]oct-3-
yljcarbonyl]-L-phenyialanine;

9 4-[(2-methylbenzoyl)amino]-N-[[2-[(4- 588 —_
methylphenyl)sulfonyl]-2-azabicyclo[2.2.2]oct-3-
yllcarbonyl]-(a'S)-phenylalanine;

10 4-[(2-chlorobenzoyl)amino]-N-[[2-{(4- 608 —_
methylphenyl)sulfonyl]-2-azabicyclo[2.2.2]oct-3-
yl]Jcarbonyl]-L-phenylalanine;

1 4-[(2,6-difluorobenzoyl)amino]-N-[[2-[(4- 610 —
methylphenyl)sulfonyl]-2-azabicyclo[2.2.2]oct-3-
yllcarbonyl]-L-phenylalanine;

12 4-[[2-(trifluoromethyl)benzoyllamino}-N-[[2-[(4- 642 —
methylphenyl)sulfonyl]-2-azabicyclo[2.2.2]oct-3-
yl]lcarbonyl]-L-phenylalanine;

13  4-[[2-(trifluoromethoxy)benzoyl]lamino]-N-[[2-[(4- 658 -—
methylphenyl)sulfonyl]-2-azabicyclo[2.2.2]oct-3-
yllcarbonyl]-L-phenylalanine;

14  4-{(2-bromobenzoyl)amino]-N-{[2-[(4- 666 655
methylphenyl)sulfonyl]-2-azabicyclo[2.2.2]oct-3-
yllcarbonyl]-L-phenylalanine;

15  4-[(2,6-difluorobenzoyl)amino]-N-[[2- 596 —_
(phenylisuifonyl)-2-azabicyciof2.2.2]oct-3-
yllcarbonyl]-L-phenylalanine;

25  4-(benzoylamino)-N-[[2-[(4- 575 —
methylpheny!)sulfonyl]-2-azabicyclo[2.2.2]oct-3-
ylJcarbonyi}-L-phenylalanine;

26  4-[[4-(2,5-dimethoxybenzoyl)benzoyl]Jamino]-N- -— 740
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] car bonyl ] - L- phenyl al ani ne; 635636
2, 6- di net hoxybenz{@®) ani no] - N-[[ 2-[ (4- met hyl [anyi )su | fonyl]-2-azgbl

yl
-[(
[ cycl o[ 2 yl ] ca rbonyl ] phenyl al a ni ne; 644645 _
3-1(2 %@l’@%ﬁoenzow )ami nol - N-{ [ 2-[ (4- PCT/US01/20857
thyI pheny| )sul fonyl]-2-azabicycl o[ 2. 2. 2] oct-3- 3Byl ] carbonyl ]

e

h

[

i

nyl al ani ne; U-pdthyphesisation@penyl ) net hyl J - met hyl - N-[ [ 2-
gﬁgmaﬁélb 2%19 %% C%ﬂg&ﬁylﬁ_ : F?él ]R) cgr ?gnﬁle] tyrosi ne; -644

(2, 6-dichl org1 @?'

sul fonyl) zabl cyclo['2. 2. 2] oct- 403-yl]carbonyl ]-L-phenyl al ani ne; -616
O[(2,6- d|2:'.h| oréf{[(ér@‘dbchkﬂbphényﬂqc[aﬂﬂ]ammo] N-[[2-[(4- 658 -—

* (phenyl sul f onyl bnéhﬁpabnw)swfoh?l]z-aﬂam dlo[@2.2]octlyl ] carbonyl ] -L-tyrosi ne;

--617 O[(2,6- dy,g&g bﬁp@_g |Qg,{,h]3 N-[[(3R)- - (phenyl sul fonyl) - 2-aza
bi cycl o[ 2. 2. 2] oC -L tyrosi ne; -628
. 28 4-[[[(2, 6-dlchlorophenyl)amlno]carbonyl]amlno] 643 —

N-[[2-(phenylsulfonyl}-2-azabicyclo[2.2.2]oct-3-
yllcarbonyl]-L-phenylalanine;

29 4-[(2,6-dichlorophenyl)methoxy]-N-[[(3S)-2-[(4- — 617
methylphenyl)sulfonyl]-2-azabicyclo[2.2.2]oct-3-
yl]carbonyl]-L-phenylalanine;

30 4-(phenylmethoxy)-N-[[2-[(4- 561 —
methylphenyl)sulfonyl}-2-azabicyclo[2.2.2]oct-3-
yllcarbonyl]-L-phenylalanine;

31 4-[[2,4 6-tris(1-methylethyl)benzoyl]Jamino}-N-[[2- 701 702
[(4-methylphenyl)sulfonyl]-2-azabicyclo[2.2.2]oct-
3-yl]carbonyl]-L-phenylalanine;

34 4-[[[(2,6-difluorophenyl)aminojcarbonyilamino}-N- 611 612
[[2-(phenylsulfonyl)-2-azabicyclo[2.2.2]oct-3-
yllcarbonyl}-L-phenylalanine;

35 3-[(2,6-diflucrobenzoyl)amino}-N-[[2-[(4- . 610 -
methylphenyl)sulfonyl}-2-azabicyclo[2.2.2]oct-3-
yl]carbonyl]-L-phenylalanine;

36 3-[(2,6-dimethoxybenzoyl)amino]-N-[[2-[(4- 635 636
methylphenyl)sulfonyl]-2-azabicyclo[2.2.2]oct-3-
yllcarbonyi]phenylalanine;

37 3-[(2,6-dichlorobenzoyl)amino]-N-[[2-[(4- 644 645
methylphenyl)sulfonyl]-2-azabicyclo[2.2.2]oct-3-
yl]lcarbonyl]phenylalanine;

38 O-[(2,6-dichlorophenyl)methyl}-methyl-N-[[2- — 631
(phenylsulfonyl)-2-azabicyclof2.2.2]oct-3-
ylJcarbonyi]tyrosine;

39 4-[(2,6-dichlorobenzoyl)amino]-N-methyl-N- — 644
[[(3R)-2-(pheny!sulfonyl)-2-azabicyclo[2.2.2]oct-
3-ylJcarbonyl}-L-phenylalanine;

40 0O-[(2,6-dichlorophenyi)methyi]-N-[[2- — 616
(phenylsulfonyl)-2-azabicyclo[2.2.2]oct-5-en-3-
yllcarbonyl]-L-tyrosine;

41 O-[(2,6-dichlorophenyl)methyl]-N-[[(3R)-2- -— - 617
(phenylsulfonyl)-2-azabicyclo[2.2.2]oct-3-
yl]carbonyl}-L-tyrosine;

42  4-[(2,6-dichlorobenzoyl)amino}-N-[{2- — 628

enyl sul f onyl

58



P
]

—A\<z—\_h

PRGBYLAbAeN! NE;

44y| ] car bonyl

-[ (2, 6-di chl orobenzoyl )am no]-N-[[2- 58 ri rr WD 02/02556PCT/ USQ /
henyl su I fon yl)-2-az I cyclo[2.2.2]oct-5-en-3-

-L- % 614--- 4-[(2,4,6-trifluorobenzoyl)a
(phenyl su~l'fon"yl) - 2-azabi cycl o[ 2. 2. 2] oct - 3-

ine;, --634 4-[(2,3,5,6-tetrafl uorobenzoyl )am no]-N-[] 2-

yl ] car bon

3}1 d}%soﬂﬁ%sﬁyl al an

(pheny

728 o,

s u |

fonyl)-2- aza(pbemylsuIfMyl);Z{a&aBm&c]o[D202}0085-en48yl]car bonyl ] -L- ph e nyl al a

ni ne; -606 4-[ (fcaf yL héﬁ%’!b)a’#ﬂhéw] N-[[(3S)-2- (phenylsu

| fonyl)-2- azab| C 50yl ]ca rbon yl]-L-p h1e4nyl al a nine;

--563 4-[ 43

| f onyl ) - 2- azab|(ppemyi{salf@n)2} -geazabicy
4- [ (4- py(di nyl gdicadoly)]drphehylBldit&sS) - 2-
b1 0¥l 12,221 i3 5 S S . o @ Lo

48

50

50a

51

53

53a

54

55

59

60

61

|
ﬁc Y 'é’éﬂ%ﬁ?ﬁﬁ‘é@bﬂ inRI-N-02- ( phenyl su

(phenylsulfonyl)-2-azabicycio[2.2.2]oct-3-
yl]carbonyl]-L-phenylalanine;

4-[(2-carboxybenzoyl)amino]-N-[[(3 S)-2-
(phenylsulfonyl}-2-azabicyclo[2.2.2]oct-3-
yllcarbonyl]-L-phenylalanine;

4-[(4-pyridinylcarbonyl)amino]-N-[[2-
(phenylsulfonyl)-2-azabicyclo[2.2.2]oct-3-
ylJcarbonyl}-L-phenylalanine;

4-[(4-pyridinylcarbonyl)amino]-N-[[(3S)-2-
(phenylsulfonyl}-2-azabicyclo[2.2.2])oct-3-
yl]carbonyl]-L-phenylalanine;

4-[[(2,6-dichlorophenyl)sulfonyl]Jamino]-N-[[2-
(phenylsulfonyl)-2-azabicyclo[2.2.2]oct-3-
yljcarbonyl]-L-phenylalanine;

4-[[[1-[(1,1-dimethylethoxy)carbonyl]-4-
piperidinyl]carbonyllamino]-N-{[2-
(phenylsulfonyl)-2-azabicyclo[2.2.2]oct-3-
yllcarbonyl]-L-phenylalanine;

4-[[[1-[(1,1-dimethylethoxy)carbonyl}-4-
piperidinyl]lcarbonyllamino]-N-[[(3S)-2-
(phenylsulfonyl)-2-azabicyclo[2.2.2]oct-3-
yl]lcarbonyl]-L-phenylalanine;
4-[(2,6-dichlorobenzoyl)amino]-N-[[2-[(4-
fluorophenyl)sulfonyl]-2-azabicyclo[2.2.2]oct-3-
yllcarbonyl}-L-phenylalanine;
4-[(2,6-dimethoxybenzoyl)amino]-N-[[2-[(4-
fluorophenyl)sulfonyl]-2-azabicyclo[2.2.2]oct-3-
yllcarbonyl]-L-phenylalanine;
4-[(4-piperidinylcarbonyl)amino]-N-[[2-
(phenylsulfonyl)-2-azabicyclo[2.2.2]oct-3-
yljcarbonyi]-L-phenylalanine;

4-[[(3,5-dichloro-4-pyridinyt)carbonyl]amino]-N-
[[(3S)-2-(phenylsulfonyl)-2-azabicyclo[2.2.2]oct-3-
yljcarbonyl]-L-phenylalanine;

4-[[(dimethylamino)carbonyl]lamino]-N-[[2-
(phenylsulfonyl)-2-azabicyclo[2.2.2]oct-3-
ylJcarbonyl]-L-phenylalanine;
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606

563
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666
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2,6-di chl orophenyl) sul fonyl ] am no] -N-[[2- (phggyl su

| ) -2-azabi cycl o] . 2] oct-3- 53yl ]carbonyl ] -¥ph en yl al ani ne; 75866
1- [Q@O%Zghggthylethoxy)carbonyl] 4- plperldlnyl]carbo ég N[]2-
enyl su [fonyl)-2-azabicyclo[2.2.2]oct-3- -69 yI]carbonyI -L- nyIaIa
nine; 4-[[[1-[(1,1- dlnethylethoxy)carbonyl] 4- piperidi nyl]ca

s ygi&&é oI 857 P 5 o 2 o>

4-1(2, 6-dichl or gtéﬁnmlﬂ?—-azqtplgy@lpm2f2llmr3m
henyl )sul fonyl ] yll]camwjylolwpﬁme 2] oct - 3- 55y| ] ca rbo nyl]-L-ph enyl al
ar si ne; [ tho bhenzo (4- fl uorophe
) sul fonyl ] r h @?“%"%f? ] L- phenyl al aﬁ#ﬁ --569
4-[ (4-pi pe r|d| Iof'é{ graicygiol2 39 sul fo
nyl ) -2-azabi cycl Fﬁbe e ityresinggoy| | carbon yl]-L-p henylalan in e;
62c  O-[(2,6-dichlorophenyl)methyl}-3-fluoro-N-[[(3S)- -— 635

2- (phenylsu|fonyl)—2-azablcyclo[2 2.2]oct-3-
yllcarbonyl]-D-tyrosine;

62d O-[(2,6-dichlorophenyl)methyl}-3-fluoro-N-[[(3R)- — 635
2-(phenylsulfonyl)-2-azabicyclof2.2.2]oct-3-
ylJcarbonyl]-L-tyrosine;

64  4-[(2,2-dimethyl-1-oxopropyl)amino]-N-[[(3S)-2- — 542
(phenylsulfonyl)-2-azabicyclo{2.2.2]oct-3-
yl]Jcarbonyl]-L-phenylalanine;

65  4-[[(2-ethoxy-1-naphthalenyl)carbonyl]amino]-N- — 656
[[{3S)-2-(phenylsulfonyl)-2-azabicyclo[2.2.2]oct-3-
yl]carbonyl]-L-phenylalanine;

67 4-[(cyclopropylcarbonyl)amino]-N-{[(3 S)-2- - 526
(phenylsuifonyl)-2-azabicyclo[2.2.2]oct-3-
yl]carbonyl]-L-phenylalanine;

68  4-[[(2,2,3,3- —_ 582
tetramethylcyclopropyl)carbonyllamino]-N-[[(3S)-
2-(phenylsulfonyl)}-2-azabicyclo[2.2.2]oct-3-
ylJcarbonyl]-L-phenylalanine;

69 . 4-[(2-methyl-1-oxopropyl)amino]-N-[[(3S)-2- - 528
(phenylsulfonyi)-2-azabicyclof2.2.2]oct-3-
yl]lcarbonyl]-L-phenylalanine;

70  4-[[[(3S)-2-(phenylsulfonyl)-2- — 735
azabicyclo[2.2.2]oct-3-yl]Jcarbonyl]amino]-N-
[[(3S)-2-(phenylsulfonyl)-2-azabicyclo[2.2.2]oct-3-
yljcarbonyi}-L-phenylalanine;

72  4-[(1-methylcyclopropyl)carbonyl]Jamino]-N- - 540

[[(3S)-2-(phenylsulfonyl}-2-azabicyclo[2.2.2]oct-3-
yllcarbonyl}-L-phenylalanine.

Example 2
4-(2,6-dimethoxyphenyl)-N-[[(3S)-2-(phenylsulfonyl)-
2-azabicyclo[2.2.2]oct-3-yl]carbonyl]-L-phenylalanine, (Compound 8)
A mixture of Compound BB4 (2.95 g, 1 eq, prepared as in Example 1), (S)-4-
iodo-phenylalanine hydrochloride (3.40 g, 1 eq), EDAC hydrochloride (2.5 eq),
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--631 4-[[(3,5-dichloro-4_pyridinyl)carbonyl]am no]-N [[(3 S)-2-(p Ia r

enyl sul fo nyl)-2-azabic [2.2.2]oct-3- 61lyl]car bo’] -p henyl a? grﬁ r?grm'

--529 4- o]] hyl am no) car bonyl ] am no] - N-[ [ 2- (phenyl su

| fonyl ) -BO78b18ycl o[ 2. 2. 2] oct - 3-~ yl]carbonyl ]-L-p henyl 2CAAS04298589 U

211; 4 WD 02/ 02556PCT/ USQ / 20857

O[(2,6-d ﬁ% | f

yl g(Z azal)?ﬂegigﬁggwé*ﬁ%@ %%ﬁy E:%'r”lb%)dn{#%ﬁa% {xﬁ?%ﬁe Qﬁdréu o

I0f [ ( 2 6- Czil wlallsge@pbqughplaﬂuzwh]NéHCDgc(sat d\Hd)( 8IR) HCI pdrtied (NbgB®|)sand

nyl)-2-azabic on

0005 b EH?QRFQ{%LK{/W% Wit sl agmpRER ey Stalid fiarmhekangretiavly 1 1 on
2 .

1L )02 257 Bl Ak ColBsCEriafl i cdrhiBafeR] s S5 Astcropmer

| f onyl )

4-[(

|
2
fony (ﬂfﬁ’/ l?leld):ytHi NMRZ&:}@I@)?% () ]Jsarmanwl 6 (i, 5H)Q§LTE(d J=8, 1H),

2-
2, 2-di et hyl - 1. Y 3
A 1ROBRN SRE hATLBh 40672 3% 1h), 3.81 (o, =4, 1H), 3.77

(s, 3H), 3.78 (dd, J=14 and 5, 1H), 3.02 (dd, J= 14 and 7, 1H), 2.22 (m, 1H),
1.6-0.9 (m, 8H).

0
[
) -
d
0
[

To a solution of Compound CC1 (0.64 g) and 0.41 g 2,6-
dimethoxyphenylboronic acid (2 eq) in 20 mL of dimethoxyethane under N,
atmosphere was added 2 mL of 2N solution of K,CO; ,,, followed by Pd(PPh;),
(50 mg). The mixture was stirred 24 h at rt under N, atmosphere and purified
by column chromatography (silica, 1:1 hexane:ethyl acetate). Compound CC2
(0.22 g) was isolated as a white foam. 'H NMR (CDCl,) 7.91 (d, J=7, 2H), 7.8-
7.1 (m, 9H), 6.63 (d, 8, 2H), 4.93 (m, 1H), 4.03 (m, 1H), 3.81 (s, 1H), 3.79 (s,
3H), 3.69 (s, 6H), 3.31 (dd, J=14 and 6, 1H), 3.05 (dd, J=14 and 9, 1H), 2.21
(m, 1H), 1.6-1.0 (m, 8H).

Compound CC2 (0.2 g) was dissolved in 20 mL of MeOH and 3 mL 3N NaOH
(aq). Reaction mixture was stirred overnight, then diluted with 50 mL H,O, and
washed with EtOAc. The aqueous layer was acidified to pH 2 with 1N HCI and
extracted 3X with EtOAc. Organic layers were combined, dried over MgSQO,,
filtered and evaporated providing 0.12 g of Compound 8 as a white crystalline
solid. (ESI) m/z 577 (free acid, M-H).
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64( phen yl sul fonyl)-2_gzabi cycl o[ 2. 2. 2] oct-3- 542 ] carbonyl]-L-ph en ylala
ni ne; 4-[[(2-ethoxy- apht hal enyl ) carbonyl ] ami n&# N-  65[ [ (3S) - 2- (@t DEC oo
enyl sul f qiiylodnzssgzabi cycl o[ 2. 2. 2] oct - 3- 656 yl ] carbonyl]-Lpp Sgy,&@ls ni ne;
4-[ (cycl opropyl carbonyl)am no]-N-[[ (3S)-2- 67(phenyl sul f ony @ -azabi cycl
0[2.2.2]oct-3- 526 yl] carbonyl]-L-ph enyl alani ne; 4-[[(2,2,3,3-
68t et r anet hyl cycl opropyl ) ca rhonsl Jahi no] - N[ ((3S)- 582 2- h nyl sulfo

icyclo[2.2. 2]oct-3- 528 yl]Earbonyl ]-L-phenylal gn ine;
4-[[((3S}-2-(phenyl sul fonylA- 2- OM&azabi cyflo [2}2. 2] dct - 3-yl ]
car bonyl ] ami no] - N 735 H4N3

4-I-Phe-OMe l
EDAC/DIEA/DCM _S=0 CC1
BB4 : -~ Ph™ N\
Diastereomer 0o
Separation MeO l
O OMe
0O
' OMe
Suzuki ll_\l{
cc1 N S
coupling |
P
@]
NaOH
CC2 - ITI
S=0
PH \\o Compound 8

Using the procedure of Example 2 and the appropriate reagents and starting
materials known to those skilled in the art, other compounds of the present
invention may be prepared including, but not limited to:

Cpd (M-H) (M+H")

18  4-(2,6-dimethoxyphenyl)-N-[[2-[(4- — 592
methylphenyl)sulfonyl}-2-azabicyclo[2.2.2}oct-3-
ylJcarbonyl}-L-phenylalanine;

18a 4-(2,6-dimethoxyphenyl)-N-[[(3R)-2-[(4- 591 592
methylphenyl)sulfonyi]-2-azabicyclo[2.2.2}oct-3-
yljcarbonyl]-L-phenylalanine;

23 4-[[4-(1,1-dimethylethyl)phenyljethynyl}-N-[[2-[(4- 611 —
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724-1[ (1- met hyl cycl oprop car bonyl ] am no] - N- 540

[[(3S) - 2- (phenyl sul f ony| &R- azabi cycl o[ 2. 22] oct - 3- G 29DEC 2004
yl]carb | L~Lzphenyl al ani ne. Exanple 2

4-(2, 6- gl ’r?<l‘55><5§pheny| )-N-[ ((3S) - 2- (phenyl sul fonyl ) - PCT/US01/20857

2-azabi cycl o[ 2. 2. 2] oct - 3-yl ] car bonyl ] - L- phenyl al ani ne, (Conpound 8) A

m xture of Connauilifhkuenl-2laRbicySPH. 2bR3-i n Exanple 1), (S)-4-

i odo- phenyl al aryd]%%rwtggyggg_ (5‘%8 @é A0°g, 1 eq), EDAC hydrochloride (2.5
eq), 60 700t, g DEC. Y103508 PCT/ USOI /20857 and DIEA ;3 eq) in 50 ni
DCM was st24 r edd-(pheryléethanyh)ddfiRe[éhper at ure, washed seqd@htial | y—with
NaHCO8 (sat'd, raglhylghéhyiSulfodyll-2cafdicioR.2.2)jutt-3svaporated to give a white

solid foam whi oy dé%o@]%ﬁt‘ﬂ-{éd rf8niheom hexane-et hyl acetate to yield
colorless crystals of rrpoung CCl as the (SS) diastereoner (55%yield). "H

NVR (CDCl 332 7. ob(1/a-pyseat- 1-pgN-12:[6+-(m sH), 7.12 (d, J=892QH), 693 (d,
J=8, 2H), 4.88 mgthylgtesnyl)sd) onyl]-Geazabicyiof2.2.2)dct-33. 81 (d, J=4, 1 H), 3.77
(s, 3H), 3.78 (yltarboryl]-brshelylalaming; 3.02 (dd, J= 14 and 7, 1 H), 2.22 (m 1
o et oy n§%—aﬁ?hw-/@%@@?'@‘é%%é’ﬁvb)%ﬁRﬁﬁﬂ?&‘aF’%t hoxy 83 Pne. urder N8
at nosphere was %&ﬁiwcioqz@.aioojﬁ-g aiporyll-bf K2CcO3 (aq) fol |l owed by Pd(PPh3)4
(50 ng). The nmiphemdalaainestirred 24 h at rt under N2 atnosphere and purified
b | t AN X X | tate). Co d CC2
° 5557 SR I, 3,

7.8- 7.1 (m 9H§4 3&06[? ¥ ICUPYY U mY™PSIS: 4. 03 (m 1 H), 3.81 (s, 1
H, 3.79 (46 S)-[{26Bhepyistibnyif 23z abitdclolz oped- 6. 1 -H), 3.0350dd, J=1 4
i ssol ved 1 20 poaPorEpmiofhgnataBludiide ab PO Lt on i xur 6 vas
stirred ove® ni g‘h-l(1,1t¢imetbyl€atm€l)iNﬁ[2-(plﬁhyﬂﬁ_Uliqzﬂ)-é-nd washed with4880Ac. The

aqueous | ayer vazzbicyaliv[Pi2@]act-pH]@rbonyl]-Il- N HCI and extracted 3X with
Et CAc. Organi c plesmislaniies conbi ned, dried over MySO4,

Example 3
4-[(2,6-difluorobenzoyl)amino]-N-{[(3 S)-2-(phenylsulfonyl)-2-

azabicyclo[2.2.1]hept-3-yl]carbonyl]-L-phenylalanine (Compound 5a)
(R)-(+)-a-methylbenzylamine Compound DD1 (24.2 g, 0.2 M) was mixed with
40 mL of 50% solution of ethy! glyoxalate in toluene (0.2 M) and the toluene
was removed in vacuo. A solution of the resulting residue in 150 mL of DMF,
50 mL of freshly distilled cyclopentadiene, 110 uL of water and 14 mL of TVFA
was stirred at rt for 24 hr. The mixture was quenched with 50 mL of 1N
NaHCOa. (aq) and diluted with 400 mL of brine. The solution was extracted
with ethyl acetate and the organic fraction was dried (MgSQ,) and
concentrated. The diastereomers were separated by column chromatography
(sitica gel; EtOAc:hexane; 1:9) and Compound DD2 (21 g, 40%) was isolated
as a yellow oil. A mixture of 21 g of Compound DD2 and 200 mg of Pd(OH),
in EtOH was hydrogenated for 24 hr and filtered through a celite pad. The
fitrate was concentrated in vacuo, treated with 1N HCl in ether and
concentrated. The residue was crystallized from DCM-ether to afford
Compound DD3 as white crystals (12.0 g). 'H NMR (D,0) 4.70 (s, 2H), 4.47
(g, J=7, 2H), 4.24 (s, 1H), 2.95 (m, 1H), 1.9-1.6 (m, 7H), 1.20 (t, J=7, 3H).
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filtered and evaporate providing 0.12 g of Corrpo& 8 as a white 7 00T 9004
crystalline solid. ) mz 577 (free acid, M 61 WO 02/ 02556 " *

PCT/ USOL/, BB4 H2N 4-1- Phe- Ove EDAC/ DI EA/ DCM Di ast e aration
ove SuzotfORRG% BN Teto ot 1 Ph Lo N n coupling | =0 PES RSP ole oo
CC2 NaCH Conpound 8 Using the procedure of Exanple 2 and the appropriate
reagents and starting materials known to those skilled in the art, other
conmpounds of the present invention nay be prepared including, but not
limted to:A solution of 2.21 g of Compound DD3 in DCM (50 mL) containing Et,N (2 eq.)

was treated with benzenesulfonyl chloride (1.91 g). The mixture was stirred for
3 h, washed with 10% NaHCOQO, (aq) and concentrated. The residue was
dissolved in 50 mL of MeOH and treated with 10 mL 3N NaOH (aq). The
reaction was stirred for 12 hr and MeOH was removed in vacuo. The residue
was dissolved in 100 mL H,O, acidified with 1.N HCl to a pH of ~ 2 and
extracted with EtOAc to provide a white solid after evaporation.
Recrystallization from hexane-EtAc provided a crystalline Compound DD4 (2.5
g). The further transformations were performed using the procedure described

in Example 1. Compound 5a was obtained as a white solid: (ESI) m/z 582
(free acid, M-H").
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Cpd (MH) (MH ) 18 4-(2, 6-di et hoxyphenyl )-N-[[2-[(4- - 592 o
net hyl phenyl ) sul fonyl ] - abi cycl o[ 2.2. 2] oct-3 ":Lt' 704
yl ] carbanyl ] -|-phenyl al ani ne; 18a 4-(2, 6 di net hoxyphenyl) N- -[ (4-
591 592 t‘%@?#sp‘ﬁenyl Ysul fonyl]- 2 azabi cycl o[ 2. 2. 2] oct - 1[’%0”2 857

yl ] carbonyl ] - L- phenyl al ani ne;

4-[[4- (1, 1-di met hyl et hyl)phenyllet hynyI] N-gf 2- [ (4- 611 62 29DEC7TQ WO

02/ 02556 PCI/ US01/ 20?3 gﬁ@y{ighenyl ul fo yI] 2- frl %xﬁ@ [2.2.2]oct- 3-

ret iyt phonyl < lNFEY W4 o 2 %5%! 5B

met hyl phen U -Z-a oc -

yl ] car bony E’~Lg eny%a Xﬁlpﬁﬁnta@grlﬁ(l H- ’q%r [ (4- 520 -
met hyl phenyl ) & f onyligdstereameerb i cycl o ﬂ oct rystal ization

yl ] carbonyl ] - L- phenyBepardtion; 33 DDZ
4- phenyl - N-[[ 2- [ (4- et hyl phenyl ) sul fonyI ]1-2- 531
azabi cycl of 2. 2. -3-yl]carbonyl]-L phenylNal anijhe; 45

b el oo . 2oct a&yl]%ﬁ%@iﬁ‘g’#ﬁ{ I;PXQMM

azabi cycl of
a(S)-[[[2-( sulfonyl)f?fazabrtyclo[z 2. 2”oct- - 457
n6iGlbenz2nesotameOHaci d; 58 5=0

3-yl]carbonyl]a DD4
4- (1, 1-di met hyp®B8hyl ) - N-[ [ 2- (phenyl sul fonyFPl)/Zl‘O-- 499 aza bicyclo
[2.2.2] oct-3-yl]ca rbonyl]-L phenyl al ani ne. Exanple 3

4-1(2, 6-di fl uorobenzoyl)am no]-N-{[(3S)-2-(phenyl sy ‘NP—ZZ-

azabi cycl o[ 2. 2. 1] hept - 3-yl ] carbonyl ] - L- phenyl al ani onpound 5a)
(R) - (+)-a-nmethyl benzyl am ne Conpound DDl (242 g0 was mixed with

N OMe

4-NO,-Phe-OMe; N H 3
DD4 |

EDAC/DIEA/DCM _S§=0 DD5

Ph™ %
Zn/NH4C| M 2 6- F2C6H4COCI
DD5 DD7
DD6
Ph” O
/q(ij/NaOH LM g
_ S O Com ound 5a

Using the procedure of Example 3 and the appropriate reagents and starting
materials known to those skilled in the art, other compounds of the present
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40 nL of 50% sol utionﬁ ethyl glyoxalate in tol ui (0.2 M and the toluene
was renoved in vacuo. solution of the resulting¥®sidue in 150 nmlL a@fy DVE
50 nmL of Wwoesbdsys di stilled cycl opentadi ene, 110 L of waterpef@isddonty of TFA
was stirred at rt for 24 hr. The m xture was quenched with 50 nmL of 1 N
NaHCO3 (aq) and diluted with 400 nL of brine. The solution was extracted
with ethyl incentiremayde heepargdimaudinge bubnotdimited teed (MySO4) and
concentrated. The di astereoners were separated by col unm chromat ography
(silica geCpdet OAc: hexane; 1:9) and Conpound DD2 (21 g, (MR wagM+$0) at ed

as a yellow ol l. xture of 21 g of Conpound DDZ and 200 ng of Pd(OH)2 in
Et OH was hgar ogér@gdd#\ﬁ?’m@@nﬁpw. "TQ]TNER%é)‘?hrough a c®Bfte pad—The
filtrate was cofRRenylsulianyin2-azsbicyctal22:Hbept-8h 1 N HCl in ether and
concentrat ed. Tlybcarwingljd-phenylakasire;l i zed from DCM et her to afford

Conpound as lte.crystals 2.0 ' (D20 4. q (s, 2H), 4.47
J=7, 2 ?4.4%“?‘0&@? Sasly m"ﬁgﬂ‘{'[[{g.g‘%.e 7HP4. 20 (£7 J3=7,
gﬂl). 63 WO 02/ 04Be BeHamBr ‘2@8@%&' i2.11heRt- 2.(2]1 ngf Corrpofmd DD3 i n

DCM (50 nl) contyAraibagyitlaRhenylal@ninéinvas treated with benzenesul f onyl

chlioride (4681 Wi B8icHiotbHEL, nﬁhbf-y\ﬁgg’f?Q‘ 3 h, was@q W th % NaHCO3
d tral d 50 f Me d
E?g;t 23 WP?ECEB (%%%gﬂﬂ{%ilkg? %){\gﬁ;[?gg fse kf\é'\('/avasI rs]ti rred 19or 12 h?nand

MeOH was renoved J--PRREYIAALINRe  was di ssol ved in 100 mL H2O,
acidified wakh Y- HCHink&thax min8pN-[[(@8)ract ed w Et OAC rovi de
a white solid af(bnégnﬁggmﬁ}_g_éfg %@ggﬁggbggti on fromtdr?gxane- E?%cp
provi ded a crys@hé}%_ ﬂﬂﬁa né<-° 9). The further transformations
wer e perforned I ng - pfoceture described in Exanple 1. Conpound 5a was
obt ai ned ad9%b wHi-{(2,6sdimethok@sinzayl)ansiae)- Nl (3é8-2ci d, M 1806, 64 L--u c! 2'
74 WD 02/ 02556 REAENASLIEDAEZ-dxaBityLlo[POMMREL-31. H2; Pd(OH) 2
yljcarbonyl}-L-phenylalanine.

Example 4
O-[(dimethylamino)carbonyl]-N-[[(3 S)-2-(phenylsulfonyl)-2-azabicyclo[2.2.2]oct-
3-yi]carbonyl]-L-tyrosine (Compound 52a)

Compound EE1, the (R)-(+)-a-methylbenzylamine (12.1 g), was mixed with 20
mbL 50% solution of ethyl glyoxalate in toluene (Fluka) Compound EE2. The
reaction was stirred for 30 min and evaporated in vacuo resulting Compound
EE3 as a yellow viscous oil. The Compound EE3 oil was dissolved in 300 mL of
dry DCM and cooled down in dry ice/acetone bath (N, atmosphere). TFA (6 mL,
8.81 g) was added dropwise followed by BF3 diethyl etherate (12 mL, 13.5 g).
The reaction mixture was stirred for 10 min and 1,3-cyclohexadiene (15 mL) was
added dropwise over 30 min period. The reaction was kept in the cooling bath
for 3 h, warmed up to rt and stirred for 24 h. The resulting mixture was washed
with NaHCO, 10% aq and evaporated. The residue was subjected to column
chromatography (silica, hexane/EtOAc 9:1) providing Compound EE4 as a
colorless oil (15.1 g). *H NMR (CDCl,) 7.49-7.40 (m, 2H), 7.27-7.15 (m, 3H),
6.39 (t, J=7, 1H), 6.26 (t, J=5, 1H), 4.20 (q, J=7, 2H), 3.61 (m, 1H), 3.60 (q, J=3,
1H), 2.89 (m, 1H), 2.73 (m, 1H), 2.1-2.0 (m, 1H), 1.63-1.58 (m, 1H), 1.59 (d, J=3,
3H), 1.11 (t, J=7, 3H), 1.3-1.0 (m, 2H).
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...,.NnnNHz / N Oet ~ DD3 2. Cyclopentadi ene; 2. Hgh/ ether DD1 e SO
Di astereomer )Me 3. CrysW# |ization Separation Ph V1E N PhSé”"d""’.‘”‘fsé
2 ; OEtwbobighsse. NaOH MeOH DD3  Ph 0 NO2 DD4 4- NO - Phe piihisodz6ds7

EDAC/ DI EA/ DCM Ph~S=0 DD5 O NH2 DD5 H Zn/ NH4ACI 0 2, 6- F2C6H40001 DD7 Ph, S=O
DD6

The suspension of Compound EE4 with 10% Pd/carbon (200 mg) in 200 mL of
EtOH was hydrogenated for 24 h (30 psi, rt). The reaction mixture was filtered
through celite and concentrated in vacuo providing Compound EE5 as a
colorless oil. The solution of Compound EE5 (1.83 g, 0.01 mol) in DCM (100
mL) and Et;N (280 pl, 2 eq) at 0°C was treated with PhSO,ClI (1.77 g, 1 eq) in 20
mL DCM dropwise over 1 h. The ice bath was removed and the mixture stirred
for 18 h. The mixture was washed with water (200 mL), 0.1 N HCl, 1 N NaHCQ,,
dried over MgSO, and evaporated. The residue was recrystallized from hexane-
EtOAc providing Compound EE6 as a white solid (2.58 g, 80%). The ethyl ester
was hydrolyzed using NaOH to provide the acid Compound EE7. The acid
Compound EE7 (590 mg, 0.002 mol), L- tyrosine methyl ester Compound EEH
(400 mg, 0.00205 mol), EDAC (767 mg, 2 eq) and HOBt (540 mg, 2 eq) were
dissolved in 10 mL of dry DCM containing 350 pL of DIEA. The solution was
stirred at room temperature overnight. The resulting reaction mixture was
washed sequentially by NaHCO, agq. solution, 0.1 N HCI and water, dried and
evaporated. The residue was subjected by column chromatography (silica,
hexane/EtOAc 1:1) providing Compound EE9 (white solidified foam, 550 mg,
58% vyield). A suspension of NaH (84 mg of 60% suspension in oil, washed by
hexane) was treated by 10 mL DMF solution of 550 mg of Compound EE9 at 0°
C followed by 100.pul of dimethyl carbamoyl chloride. The mixture was allowed to
warm up to room temperature and was stirred overnight. The resulting reaction
mixture was diluted by 100 mL of ethyl acetate, washed by NaCl (sat'd aq) and
evaporated. The oil was purified by column chromatography (silica,
hexane/EtOAc 1:1) to afford 510 mg of Compound EE10. A solution of 500 mg
of Compound EE10 in 20 mL mixture MeOH: water 10:1 was treated with 60 mg
LiOH hydrate. The reaction mixture was stirred 24 hr at room temperature,
diluted with 100 mL water and extracted by EtOAc. The organic layer was
discarded. The aqueous layer was acidified to pH 2 with 2N HCI (aqg), then
extracted 3 times with EtOAc. The combined organic layers were dried over
MgSO,, filtered and concentrated to yield 420 mg of Compound 52a. The solid
material was crystallized from hexane-EtQAc providing 350 mg of pure material.
'H NMR (CDCl,) 7.90 (d, J=9, 2H), 7.65-7.50 (m, 3H), 7.35-7.20 (m, 3H), 7.08-
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O ~S=0 Db7 PhO OVe Hg Naur7 Ph, S=O Conpound Sa‘ Using the procedurg., 9
Exanpl e 3 and the app riate reagents and starti material s known to" """ L,
t hose skiWwdegloisss t he art, other conpounds of the present npShSedeh4 65 WO
02102556 PCT/ USO /20857 i nvention nay be prepared including, but not limted
to: Cpd(MH)(MH) 4-[(2, 6-di cuorobenzoyl)am no]-N[[(3R)-2-

5b( phenyl sul. DGr(gﬂ BH); 45264 .8%qhg[1H)24 Dohpvads, Bd2-3.81 (broad s, 1H), 3.38 (dd,

Yon( pheny! st FBRIR S ATkenb e ed i 7hl ffﬁ@é%%*’s%%"* %;f%%% (Ehe
nyl al ani ne; m?'% 33 |@|=|.|;ir hl or obenzoyl )am no] -N-[[ (3
. 16b( phenyl sul onyl) 2- azablcyclo[z 2.1 ] hept- 3- 614616 yg ca

rbonyl ] -L-phenyl al ani ne; 4-[ (2, 6-di net hoxybenzoyl )am noj - N- [ [ (39)-2-

Ph. .CH. O OEt Ph
O = N g
NH, H O

EE1 EE2 HC CO,Et
EE3 Ph
EE4
0
EE4 —»
OEt OEt OH
N EEG N EE7

EE5 ©/ | \ S O
EDAC HOBt
EE7 +
HoN OMe DIEA, DIEA. DOM

O EE8 S\\O EE9
CICONMeZ. NaH LM :l
EE9 &0
‘b EE10
LiOH, H,0; M /QE
EE10 —»
MeOH 3=0

O Compound 52a

Using the procedure of Example 4 and the appropriate reagents and starting

materials known to those skilled in the art, other compounds of the present
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19a( phenyl sul fonyl ) -2-azghicyclo[2.2.1 ] hept-3- 6066 AR
yl ] carbonyl ] - L- phenyl al & e; 4-[(2, 6-di met hoxybenzo am no] - N- [ [(3R)’-L2’-L
19b(phewb§,ﬁk§§3@yl) 2-azabicyclo[2.2.1 ] hept-3- 606-- yl] g T/US 1120857

rbonyl ]-L-phenyla |la ni ne. Exanple 4 O [ (di met hyl am no) carbony N J[(3
S) - 2- (phenyl sul fonyl ) - 2- azab| cyclo[2.2.2]oct- 3-yl]carbonyl]-L-tyrosine
(Conpound ipdentid® RsarediaclBing( but Aonbiwd benzyl anmine (12.1 g), was
mxed with 20 nL %sol ution of ethyl glyoxalate in toluene (Fluka)
Compound The reactlon was stirred for 30 mn and evapor azdeq)n vacuo
resultin FE3—ot+ was

di ssol ved 52n 3(ﬂl}[(ldirnefhylainmd)CMbmmql]d%{:[Ee(dhdny\huIfonyib—:z-| ce/ acet 688 bath (N2

at nosphere) . T%abﬁ:yﬂflo[Z 26218tt-0)yIvamaEitiddtytosipe; se fol | owed by BF3 di et hyl
m_ 135 The reaction m xt stirred for 10 mn and

et herate 2
1, 3-cycl O%@X&dl% Qi ﬁ’L yhgaebonyligidlZirdieny E*é‘ﬁQWS &0 min peri 842 The
reaction was k@abuqyctqﬁ%2<>%]@nt-agfll@arbpnyﬂdrtsgownewar med up to rt and stirred

Lﬁépifa[‘eﬁhﬁhr@f@s*“ gﬂe%ét“ﬁﬁa?é@fo gga‘g@‘}hga%'m oar apiy 3081 i ca,

hexane/ Et OAc 9 oil (15.1 g). 1H

NNR(CDCI’{\ 1 Jm ?I—h 1.27- 7 ’l'—L(m 3!—h _6.39 {'r 1=7__1 I—g 6. 26
(t, J=5, 1 H), 420(q,J7 2H) 3.61 (m 1H), 3.60 (g, J=3, 1 H), 2.89
(m 1 H, 2273 (m 1 H, 2.1-2.0 (m1 .63-1.58 (m 1 H), 1.59 (d, J=3,

3H), 1.11 (t, J=7, 3H), 1.3-1.0 (m MO®S2 WO 02/ 02556 PCT/ USOl / 20857 The
suspensi on 0f4-@MH96r&E‘B—deb—élQ%d?ﬂﬂ@l%WW—ﬂ%@Q) 2ob hemyRQFomlyygf.  Et OH

was hydrogenated for 24 h rt). The reaction mxture wasS filtered

t hrough celit eazaamcz@ﬂli?eaﬁﬁmt yi]earbaowamrmnyéalaglr@o@@m@uaaW@ a

colorless RidyilA%rIBHbb IR B RrReaRY & eddindd il extinfdie™ di7'i M (100
0.001 mel) and phthalic anhydride Compound FF1 (150 mg, 0.001 mol) in 10 mL
AcOH was heated in the sealed tube at 120°C for 3 h and cooled to rt. The
resulting solution was diluted by 200 mL H,0 and extracted several times by
EtOAc. The organic layers were combined, washed with sat'd NaHCO, and
evaporated. The residue was subjected to column chromatography (silica,
hexane:EtOAc, 1:1) providing 450 mg of Compound FF2. Basic hydrolysis
(described in the previous examples) resulted in 400 mg of a white solid material
(Compound FF3) which was subjected to cyclization without purification. A
solution of Compound FF3 (400 mg) in 5 mL AcOH was heated in the sealed
tube at 120°C for 2 h, diluted by 200 mL H,O and extracted several times by
EtOAc. The organic layers were combined, washed by H,O and concentrated.
Column chromatography (silica, CHCl,/MeOH/AcOH 90:9:1) provided 200 mg of
white solid Compound 47a. 'H NMR (DMSO) 8.1 (m, 1H), 7.97-7.88 (m, 6H),
7.68-7.56 (m, 3H), 7.41 (d, J=8, 2H), 7.34 (d, J=8, 2H), 4.5 (m, 1H), 4.21 (s, 1H),
3.58 (s, 1H), 3.15-3.00 (m, 2H), 2.02 (s, 1H), 1.90-1.70 (m, 1H), 1.50-1.00 (m,
8H). (ESI) m/z 588 (M+H").
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m.) and Et3N (280 I, eq) at 0OC was treated wth _pPhSQ2Cl (1.77 g, 1 eq) in
20 nL DCM dropw se 'ob 1 h. The ice bath was re ed and the m xture! g u;_v ol
stirred h. The m xture was washed with water (200 HCI
N I\laHCO:%VJd)(Efr/q]zgcf over MgSO4and evaporated. The residue msﬂ%gﬁﬁ@%ﬂ i zed
from hexane- Et OAc providing Conpound EE6 as a white solid (2.58 g, 80%.

The ethyl ester was hydrol yzed using NaCOH to provideg@he acid Conpound EE7.
The acid Conpound EE7 (590 ng, 0.002 nol), L- tyrosiner+g ester
Conpound EEH (400 ng, 0.00205 nol), EDAC (767 ng, 2 ef) OBt (540 ny, 2
eq) were dissolved in 10 nL of dry DCM cont ai nin

solution was sti rredoat roomtenperature er ni
m xture was washed s®quenti al% p'y Na .
water, dried g§ _Fv @ (3 esi

Si

chr omat ogr aphy 8 2% anﬁéft%OAc prp|w ng Co nd EE9 (white
solidified foam 550 #y, 58% u?penm of Na ng of 60%
sotregpad by 10 sol ution of

suspension in oil, vvahq_q:.'by hexanﬁ@é

550 ng of Corrpound EE9Q at 0 C foll by 1001 of dinet hyI car banoyl
chloride. The m xture was allowed to warmup to roomtenperature and was

stirred overnight. The resultingqraetiQn mxture was di | UDed 100 m. of
ethyl acetate, washed by NaC (satHand evapor at ed. Th

(4

gy

purified by col unm chronmat ogr hexane/ Et OAg fford 510

ng of Conmpound EEI O A sol uti f 500 " of Conpound | 20 mL m xture
MeOH: water 10:1 wagjtr@ate 600rrg Li hydr at g« Sction mxture
was stirred 24 hr g t gyt uAeOH, di | d ith 10(b'q1_ vvater and

e onyanfc | ayer—wes ar d@®l. yhe aqueous | ayer was
2N"HCIO(aq) , 126%  ext Nact e(h'|3 Oinmes with EtOAc. The
ASOB=G il tered aad oncentrated to

extracted by Et
acidified to pH 2 wi ._
conbi ned or gani g™y Owere dried over

yield 420 ng of o&%d Fk3 The solid r Qhl GampppedA12 zed from
hexane- Et OAc providi ng 350 ng of pure mat al. "HNWR (CDCI3) 7.90 (d,

2ol bRl BB St e Pt g s .

H, 3.81 (hnatesiaks kriidyn t8 tBEsd skilled in the art, other compounds of the present

invention may be prepared including, but not limited to:

Cpd (M+H*)

47 4-(1,3-dihydro-1,3-dioxo-2H-isoindol-2-yl)-N-[[2- 588
(phenylsulfonyl)-2-azabicyclo[2.2.2]oct-3-yl]carbonyl]-L-
phenylalanine.

Example 6

4-(2,5-dimethyl-1H-pyrrol-1-yl)}-N-[[2-(phenylsulfonyl)-2-azabicyclo[2.2.2]oct-3-

yljcarbonyl]-L-phenylalanine; (Compound 49) .
Compound BB6 (using the racemate prepared as described in Example 1) (300
mg, 0.00064 mol) and 2,5-hexanedione Compound GG1 (300 mg, 0.0026 mol)
in 80 mL toluene was refluxed with a Dean-Stark trap overnight and cooled to rt.
The resulting solution was evaporated and the residue was subjected to column
chromatography (silica, hexane:EtOAc, 1:1) providing 320 mg of Compound
GG2. Basic hydrolysis (described in the previous examples) resulted in 250 mg
of Compound 49, a white solid material. (ESI) m/z 536 (M+H").
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J=15and 9, 1 H 3.10-3.00 (m 7H), 2.17 (broad s, 1 H, 1.60-1.00 (m 8H).
(ESI) mz 530 (M+tH ). R OORPhYCH3 NH2HON EE1EE2|@ CO2Et EE3 0 Li-QH: 9004
H20; EE10 -- MeOH N H 0 %O Conpound 52a 0 OEt Usin he procedure of
Exanpl e WOR@2¥Me appropriate reagents and starting nat erHGI/ESKROMT t o
those skilled in the art, other conpounds of the present 68 0 WD 02/ 02556

PCT/ US01120857 i nvention may be prepared including, but not Kimted to: Cpd

O (4- nor phol i nyl car bonyl ) -N-[[ 2- ( phenyl sul f onyl )7 2- 572

O [[ bis(1-net hyléggyl am car bo SN[ 2- 20 A < QMEosi he. Examl & 5 .
sol uti on of Conmpound BB6 (prepared as desc ¢d On BGRple 1) (471 ny,

(MtH ) 52 O [ (di et hyl am no) car bonyl ] - N-[[ 2- (phenyl sul f onyl) 530
bi cycl o] 2. 2. 2] oct - 3-yl ] ca¥bonyl ] th{"f ro sine;
(phenyl sul fonyl) azabicycl) o[ 2. W =3-yl
4- (1, 3-di hydro- 1, 3-di oxo- fH-i soi TelY ) - NFT [N 3S) -#- (phenyl sul fonyl ) - 2-
N:/)
NaOH; H,0; Q o
GG2 N N
. O
Sz0

azabi cycl o[ 2. 2. 2] oct- 3-yl ] carbonyl ]-L-tyrosine; 56 N__~
<
e
azabi cycl o[ 2. 2. 2] oct - 3-yl Dca®bnyl ] - L- phen(he (Conpound 47a) A
MeOH

O Compound 49

Example 7
Compound EE5 (prepared as described in Example 4) (1.83 g, 0.001 mol) in
DCM (100 mL) and Et;N (280 ulL, 2 eq) at 0°C was treated with 2-
thiophenesulfonyl chloride Compound HH1 (2.35 g, 1.3 eq) neat as one portion.
The ice bath was removed and the mixture stirred for 24 h. The mixture was
washed with water (200 mL), 0.1 N HCI, 1 N NaHCQO,, dried over MgSO, and
evaporated. The residue was purified by column chromatography (silica,
hexane:EtOAc, 1:1) and recrystallized from hexane-EtOAc to provide Compound
HH2 as white solid (1.97 g, 60%). The ethyl ester was hydrolyzed using NaOH
to provide the acid Compound HH3. Compound HH3 was used to replace
Compound BB4 or Compound EE7 to obtain other compounds of the invention.

Using the procedure of Example 7 and the appropriate reagents and starting
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0.001 nol ) and phthalig anhydride Conpound FF1 (15Q.ng, 0.001 nol) in 10 nL
AcOH was heated in th§ggeal ed tube at 120C for 3 nd cooled to rt. ThEET iy
resul tingy -on was diluted by 200 nL H20 and extracted r i mes by
Et OAc. Theég%}g?ﬁ?c | ayers were conbi ned, washed with sat’ dP %Mk%gtrsl]é
evaporated. The residue was subjected to col um chromatography (silica,
hexane: Et OAgatérials kRO@M t8itResé 3RillBY iR fth&arDetHY dompolasd 6f edIreb¥at S
(described in the previous exanples) resulted in 400 ng of a white solid
material (iOsapiemmale pigpartediaslusing, dud agt timiteddpi zati on wi t hout
purification. A solution of Conpound FF3 (400 ng) in 5 nL AcCH was heated
in the sealGud tube at 120C for 2 h, diluted by 200 nL H20 and @ktHct ed
"several tines by. EtOAc. The qrganic | r re copbi ned, washed_by H20 and
concentr at gg (91[@‘1‘??9@}%1% Cg%‘%{%ﬂﬁ-@a%ﬁ%@%&fmm 90g§é) 1)

provi ded 200 ny azabigMeiald.- 2530 berylkizdyrosipesvR (DVBO) 8.1 (m 1 H)

7.97-7.88 @@ 655 67 4RBichoBEn nol-f-2-(e9hiehy nol 34 (§agl=8. 2H),
ARG, Al e kL e e e A ST IR R

151 ~ L "_'71 2 A, BQitmoara%Ridad)carBomAlaminOHN-[[2420C FF3 UsgBD t he
procedure of ExafpnglsuleAdiiNazapeyap[2. aifodtengRedboaly-Llstarting materials
known to those sdﬂé yf%ahﬁ'let he art, ot her conpounds of "the present invention
may be prepared including, but not linited to: Cpd 47
4- (1, 3- di hyldao- ¥-f(3bediohlRre-Aspyridinyl)@rbonyllamingl-N-[[(3S)-2-(2- 637
thienylsulfonyl)-2-azabicyclo[2.2.2]oct-3-yl]carbonyl]-L-
phenylalanine.

Biological Experimental Examples
As demonstrated by biological studies described hereinafter, and shown in

Table Ill and Table IV, the compounds of the present invention are «41 and
a4p7 integrin receptor antagonists useful in treating integrin mediated

disorders including, but not limited to, inflammatory, autoimmune and

cell-proliferative disorders.

Ramos Cell Adhesion Assay (a,f, Mediated Adhesion / VCAM-1)

Imrﬁulon 96 well plates (Dynex) were coated with 100 pul recombinant hVCAM-
1 at 4.0 ug/mL in 0.05 M NaCQO, buffer pH 9.0 overnight at 4°C (R&D
Systems). Plates were washed 3 times in PBS with 1 % BSA and blocked for 1
h @ room temperature in this buffer. PBS was removed and compounds to be
tested (50 uL) were added at 2X concentration. Ramos cells, (50 pul. at 2 X
10°%/mL) labeled with 5 uM Calcein AM (Molecular Probes) for 1 h at 37 °C,
were added to each well and allowed to adhere for 1 h at room temperature.
Plates were washed 3 X in PBS + 1 % BSA and cells were lysed for 15

minutes in 100 plL of 1 M Tris pH 8.0 with 1 % SDS. The plate was read at 485

nm excitation and 530 nm emission.

a,B, -K562 Cell Adhesion Assay (a,f, Mediated Adhesion / VCAM-1)
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(phenyl sul fonyl ) - 2-azabi cycl o[ 2. 2. 2] oct - 3-yl ] car bonyl | - L- phenylalanlne
(M+H+) 588 Exanple 6 4- 5-di net hyl - | 75 0e0 2004

H pyrrol - 1- [[2- (phenyi sul fonyl)-2-azabi cycl o[ 2. 2. 2] o¢t - 3-
yl | car bo?{i‘}?ﬁ@z—%&enyl al ani ne; (Conpound 49) Compound BB6 (R T’Hﬁ‘"t”r?@s? acenat e
prepared as described in Exanple 1) (300 ngy, 0.00064 nol) and

2, 5- hexanedqj oﬁ@mem | Dgﬁ&(\)meré)cé’é’(%évﬁmioo llr%%ombxhﬁ HRVE

refluxed with a Dean- rnight and cooled to rt e resu tlng

sol uti on Walsaletvanig/atLGQ @.05 Mh@a@©§bdﬁer il D8 whpagletcatt4? G:()RW
(silica, hexane: EtOAc, 1:1) eL&Eow di ng 320 ng of

h t h
%Grzonasag?{:a%ras»sP latesiwese washedn3 timesph %wt%ka(mﬁse%ﬁnﬂe@erpk@@f@rn1 250

e Usor 28ag st tedhothibe BElRIBLE bBS et teld abgkcirtBblibns toss .+

o X ;npq\/b tEBIEUT(8DI 1) v FddedalBdontBRraliGiHANAbIE deline 8FR56R Largpound

expressing human o, B, , (50 pL at 2 X 10%/mL) labeled with 5 uM Calcein AM
(Molecular Probes) for 1 h at 37 °C, were added to each well and allowed to
adhere for 1 h at room temperature. Plates were washed 3 Xin PBS +1 %
BSA and cells were lysed for 15 minutes in 100 puL of 1 M Tris pH 8.0 with 1 %

SDS. The plate was read at 485 nm excitation and 530 nm emissicn.

TABLE lll
Inhibition of Binding of Ramos Cells to Immobilized VCAM-1
Cpd IC,, (nM) Cpd IC,, (nM) Cpd ICq, (M)
45 28 1600 52a 40
51 29 58 53 67
3 50 30 >5 uM 53a 219
5a 81 31 >5 uM 54 146
5b 394 32 >5 uM 55 303
6 25 33 >5 uM 56 139
6a 21 34 >5 uM 57 757
6b 222 35 >5 uM 58 523
8 81 36 >5 uM 59 237
9 267 37 >5 uM 60 9
10 145 38 >5 uM 61 56
11 179 39 >5 uM 62 >5 uM
12 104 40 293 62a >5 uM
13 119 41 >5 uM 63 112
14 160 42 22 64 393
15 67 43 103 65 193
16a 153 44 309 66 17
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Compound EE5 (prepar as described in Exanpl e 4) .83 g, 0.001 nol) knl;j 20
DCM (100 m -) and Et (280 L, 2 eq) at OC was tr ed wth 2-

t hi ophenagybéF@mel chl ori de Conpound HHL (2.35 g, 1.3 eq) neet/uds /e

portion. The ice bath was renoved and the m xture stirred for 24 h. The

m xture was __washed with er (200 m), 0.1 N HC
MySO4 and 18Bapor at é40 The kes dué was purd#6ded b
(silica, ane: Et , 1:1) ah cryst d f
Conpound % as white solid (1 g, 60%%5%

usi ng NaCH18po provgde the gci i Cayrpound HH3 Co
. repl ace Corrpound 13134 or npound EE7 to obtain
i nvention. 19aEe5 + 3000 Et3N § <& DCM HR6 A

S Using th rocedu f Expnple and the_appropfi aj e gents and starting
71 WO 02/ o§§ 6 2 D‘E%@OZC.O CF%@JSOIIZO%@FW&te iajs ﬁgv\n to those
skilled in $fpe art, er cpnpeun of th sen nv i on may

pr epar ed II’]C?UdI ng, ?41 i ﬁg § H 53 4 3%

notj | i

O0-[ (di met hypgm no) cammnyl ] -N—[[Zsoz t hi eny3§ul foyl §-2-7236 4
azabi cycl o[ 2. 2. 2] oct-3-yl ] cprbgnyl ]-L-tyrosine; 6

4-1 (2, 6-di cBor oben®8yl ) ami ho] 1 4& (2 t hi%hyl sullf ohyl ) - 2- 636
azabi cycl 0[362 2] o%%QS yl]Ear bongh] phe%hal anifne

, & N NaHCO3 dried over
cpl url¥ chr omat 688aphy

on} he e- Et CAc 879 provi de
efhy] ester was hydrolyzed
ouhd H4$§ was usggsto

ot her conpounds of the

t HH2 0\$ OHH370 OO S

27 1090 52 124
TABLE IV
Inhibition of Binding of K562 Cells to Immobilized VCAM-1
Cpd  IC, (nM) Cpd IC5, (nM) Cpd ICy, (NM)
1 142 28 >5 uM 52a 436
98 29 4940 53 871
1945 30 >10 1M 53a 693
5a 62 31 >10 uM 54 118
5b 3380 32 >10 uM 55 91
6 283 33 >10 uM 56 47
6a 217 34 >10 pM 57 >5 pM
6b 421 35 >10 uM 58 >10 uM
8 343 36 >10 uM 59 1500
9 >5 uM 37 >10 uM 60 —
10 4410 38 >10 uM 61 —
11 1490 39 >10 pM 62 >10 pM
12 1080 1 a0 2510 62a >10 pM
13 >10 pM 41 >10 uM 63 286
14 913 42 279 64 >10 uM
15 1390 43 442 65 . 394
16a 2090 44 — 66 186
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71 4-[[(3,5-dichloro-4-p
t hi enyl sul fonyl) - 2- azabi
7la 4‘[[%(5709%
t hi enyl sul'f ony
Bi ol ogi cal Experi nent al
descri bed fhgpei naftggz and
of the present invention ar
useful in tiBeating 2@ egri n
to, inflammatory, autoinmun
Adhesi on A%%&y (a419000Medi 2
(Dynex) We coat eg%B th 10
NaCO3 buff pH 9 er ni g
tinmes in PRghW th BIHOBSA g

buffer. PBS was renpbved ang
concentratiadn. Rano® gl | s,
AM (Mol ecul ar Probes) for ]
to adhere 24 1 h>30 pMom t

BSA and cel wer e I sed fd
% SDS. The 9 ate vad #¥ad 4
-K562 Cell hesi

2004 WO 02/ 02556 %@'ﬁ@Mh
with 100 (erm)L reqmnant
9.0 overniLgh R&D S

% BSA and bl ocked for
renoved and co
A stable cell

sho

|l aagd  di Sqoqﬂ‘ﬂ i

e and cell-proliferat
t edf AdHesi on / §8AM 1)
0 rﬁzonbl nant, HVCAM
ht | (R&D tens) .

bl opged fosqg it @

co;-ounds to be test

At 37 C, were added t
e per &lir e, PI&tQs wef e
r 81 nut es i 00 L of

m exci t

ANg2 1 at 4. gg&pg/ n1_
‘ P

d
| at ed ionj/
I rrrrul on 9’?&@ arat

i di nyl ) carbonyl]am no]-N-|

| o[ 2. 2. 2] oct-3-yl ] ca rbon?
hl or o- 4- pyri di nyl ) carbonyl Jam no] - N-[ [ (

- 2-azabi cycl o[ 2. 2. 2] oct - 3-yl ] ;:ar bonyl ] - Eskéﬁéﬁéqléﬁ%gﬁ ne.

Exanpl es As denonstrated by bi ol ogi cal
Wn 4en Tabk and 1
[31 and j?d’Wl ntlegr

ncl
\L:
I 1
1

[ Od
Pd

¥

i

-(2- 637 o HED ann
L- phenyl aﬂa)rﬁEneW

st udi es

[abl g71 V, the gggpounds

in receptor antagonists

udi 88, but n@EO LM ted

di sorders. Ranobs Cel |

TTU| 68 96 wel 116710at es
? 0 pg/nmL 4 .05 M

PI a Bs wer e ed 3

m t gqperature g this

(50 L) were added at 2X

dbelZtawi th 5 E3Cal cei n

o each well and all owed
1 MTris pH8. 0 with 1
530 nm eni ssion. a44
VCAM 1) 72 0 C ~ CEC
es (Dynex) were coated
0. 05 M NaCO3 buffer pH

1 h @roomterrperature |nth|s buffer.

"I el Brctoing EoeShcatn Bt

ieuiiGieS of 6o PRESe 2 x

hdd 3 tines in PBS with 1
PBS was

tration.

106/ L) | ahgleptiom With exBMpied SRviiétMor the purpose of illustration, it will be

understood that the practice of the invention encompasses all of the usual

variations, adaptations and/or modifications as come within the scope of the

following claims and their equivalents.
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(Mol ecul ar Probes) for 1 h at 37 'C, were added to_each well and allowed to

adhere for 1 h at roo enperature. Plates were ed 3 Xin PBS + ¥7%t(BSA
and cells were |ysed fOr 15 mnutes in 100 pL of Trisn‘QHS.O wth 1 %
sDS. The PP Ws read at 485 nmexcitation and 530 nm enPSTUSH/2M2BLE 111

I nhi bition of Binding of Ranos Cells to Inmmobilized VCAM1 Cpd I C5, (nM Cpd
| G50 (nM 1 4528 1600 2 5129 58 3 5030 >5 pM 5a 8131 >5 pM 5b 39432 >5 pM 6
2533 >5 pM 6a 2134 >5 pM 6b 22235 >5 pM 8 8136 >5 pM 9 26737 >5 pM 10 14538
>5 pM 11 179BIATIS GUAIMEBDA8O 293 13 11941 >5 pM 14 16042 22 15 6743 103 16a

15344 309 qu IC, (n 52a4Q 5367, 53a219 54146 55303 56139 57757 58523
. A compound of Formula (1):

R

AL Rs O
0]
By R: N\ 0—R,
Rs
"\
Y_"R-|
B2
Formuia (I)
wherein
Y is selected from the group consisting of a bond, -C(O)-, -C(O)O-, -C(O)NH-
and -SO,-;

R, is selected from the group consisting of R; and R;

R,, Rs, R, and R; are independently selected from the group consisting of a
bond, hydrogen and C,_;alkyl; wherein C,_;alkyl is optionally substituted with
one to three substituents independently selected from R,, provided that R,,
Rs, R, or R; can only be a bond when forming a monocyclic ring wherein
the following monocyclic rings may be formed from R,, R;, R, and R;;

when R, and R, comprise a bond and C, jalkyl or optionally when both R,
and R; are C,alkyl , R, and R; together with the atoms to which each is
attached will form a four to seven membered monocyclic ring optionally
containing one to two additional heteroatoms independently selected
from the group consisting of N, O and S;
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59237 609 6156 62>5 pM 62a>5 pM 63112 64393 65193 6617 73 WD 02/ 02556PGI'F/0
SO1 /20857 16b2404531656@ @8 1812446>5 M68873 1Bh8S74A 469455 bl
19a30047a2670370 19b1210248>5 M717 23142049>5 M71a360%411005055724
2590350a%P ¥YBEY51784 27109052124 TABLE |1V I nhibition of BERAISAL20857 K562
Celts to Inmobilized VCAM1 1 14228 >5 gM 2 9829 4940 3 194530 >10 M 5a 6231
>10 M 5b 338032 >10 M 6 28333 >10 gM 6a 21734 >10gM 6b 42135 >10 M 8 34336
>10 M9 >5 MB7 >10 M

when R; and R, comprise a bond and C, jalkyl or optionally when both R,
and R, are C,,alkyl, R, and R, together with the atoms to which each is
attached will form a five to seven membered monocyclic ring optionally
containing one to two additional heteroatoms independently selected
from the group consisting of N, O and S;

when R; and R; comprise a bond and C, jalkyl or optionally when both R,
and R; are C,,alkyl, R, and R, together with the atoms to which each is
attached will form a four to seven membered monocyclic ring optionally
containing one to two additional heteroatoms independently selected
from the group consisting of N, O and S;

when R, and R; comprise a bond and C, ;alkyl, or optionally when both R,
and R; are C,zalkyl, R, and R, together with the atoms to which each is
attached will form a four to seven membered monocyclic ring optionally
containing one to two additional heteroatoms independently selected
from the group consisting of N, O and S; )

R, is optionally present and is one to three substituents independently selected
from the group consisting of halogen, C, jalkoxy, Ry, R;,, -N(R,;)C(O)-R,,
‘N(R11)C(O)'R12' 'N(RH)SOz'Rw: 'N(R11)SOZ‘R12' ’N(Rﬁ)C(O)'N(Rme)v
-N(R;1)C(OFN(R,1,R 2), N(R;1)C(OFN(R12.R17), -C(O)-N(R1,Ry0),
-C(O)-N(Ry1,R12), -C(O)}N(R:2:R7), -OC(O}N(R11,R 1), -OC(O)-N(R:1.Rs2),
-OC(0)-N(R;,,R;;), -OC(0)-R40, -OC(O)-R,,, -O-R,, and R,,-(C,)alkoxy;

R;, Rs Ry, and R,; are independently selected from the group consisting of
cycloalkyt, heterocyclyl, aryl and heteroary! optionally substituted with one
to five substituents independently selected from the group consisting of
halogen, C, alkyl, C, alkenyl, C, alkynyl, C, qsalkoxy, C, ;alkylcarbonyl,
C,salkoxycarbonyl, cérboxyl, aryl, heteroaryl, arylcarbonyl,
heteroarylcarbonyl, arylsulfonyl, amino, N-(C, ;alkyl)amino,

N,N-(C, ,dialkyl)amino, -CF, and -OCF; wherein cycloalkyl and heterocyclyl
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10 441038 >10 M 11 14%9 >10 M 12 108040 2510 13?%0 M1l >10 M 14 91342 279

15 139043 442 16a 209 -- CadlC, (nM 52a436 71 53a693 54118 55@%931@04
500 60-- 61-- 62>10 M 62a>10 M 6323&.@3%%%%\36 24f
P

5647 57> M 59

66186 74%@??@%&%004 WO 02/ 02556PCTI USQOl / 20857 16b3934C>1

1821046>10 M68>50l sM 18a90004783691670 19a382247a102702035 19b322048>10M7130
are optionally substituted with one to three oxo substituents; and, wherein

the aryl and heteroaryl substituents and the aryl portion of the arylcarbonyi
substituent are optionally substituted with one to five substituents
independently selected from the group consisting of halogen, C,zalkyl,
C,qalkenyl, C,zalkynyl, C,salkoxy, carboxyl, amino, N-(C, salkyl)amino,
N,N-C, gdialkyl)amino, -CF; and -OCF,;

Re, R,2, Rys and R,, are independently selected from the group consisting of
C,salkyl, C,zalkenyl, C, alkynyl, and (halo),5(C,s)alkyl; wherein C, jalkyl,
C.salkenyl and C,jalkynyl are optionally substituted on a terminal carbon
with one to three substituents independently selected from R,,;

R,, is selected from the group consisting of hydrogen and C, ;alkyl;

A is C,_alkylene optionally substituted with one to two substituents
independently selected from R,;

when R; is C, jalkyl, optionally A and R, together with the atoms to which each
is attached may form a five to seven membered monocyclic ring optionally
containing one to two additional heteroatoms independently selected from
the group consisting of N, O and S;

when R, is C, ;alkyl, optionally A and R, together with the atoms which each is
attached may form a five to seven membered monocyclic ring optionally

containing one additional heteroatom selected from the group consisting of
N,Oand S;

when R; is C, zalkyl, optionally A and R; together with the atoms which each is
attached may form a three to seven membered monocyclic ring optionally
containing one to two heteroatoms independently selected from the group
consisting of N, O and S; and,

B, and B, are independently selected from the group consisting of C, salkylene
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23>10 M4A9>10 pMr1a33 24>10 Mb081072 25>10 p. Mb0a223 26>10 Mb1>5M 27>10
Mb62998 Wil e the foregoi specification teaches the inciples of theprr 2004
present invention, with anpl es provided for the p ose of illustration,
it will V® 02484 st ood that the practice of the invention raTzsopasses all of
the usual variations, adaptations and/or nodifications as come wthin the

f th I I . t hei ' I 02/ 02556 WHAT
R e oo C M el BIpL P Wi R b e R g
PCT/ USQO1/ 2085 { Tyl bond,
"0 qqlﬁd@ﬁ@h@éﬁmé’ele‘éteﬂr@% e dr %bepsddggusgg e‘bgh]?Irl:??rﬁrf #ea]%%g{] a bon

consi st | ng of hykdroxy a%lkﬂzhy@@xymawlﬁom Gy alkyhdepakkenyt, IG, 8 yeyjt ed from

< opt i onal | yCeutkot GeeionlcamngnSH @ e LEmitB- Ao R BRadats y
sel ected fromyf§..opyVi ded that Rz, R3 R4 or R5 can only be a bond mhen
form ng a nonocyclic rlng wherein the follow ng monocyclic rings may be
formed fromR2, R3 R4 and R5; when R2 and R conprise a bond and C1-8al kyl
or optionall Cl-8alkyl.. R2 and, R _together with
the  at o SRRy agesntablecealis, Facania mXEs 3oITbRRereABa: ed
nnnocycl|cehbﬂgoﬁﬂy§q@§@51 containing one to two additional heteroatons

i ndependent|y selecte

2. The compound of claim 1 wherein Y is selected from the group
consisting of -C(Q)- and -SO.-.

3. The compound of claim 1 wherein Y is selected from -SO,-.
4. The compound of claim 1 wherein R, is selected from R,.
5. The compound of claim 1 wherein R,, R;, R, and R, are independently

selected from the group consisting of hydrogen and C,_alkyl.

6. The compound of claim 1 wherein R,, R;, R, and R; are independently

selected from the group consisting of hydrogen and methyl.

7. The compound of claim 1 wherein R, is optionally present and is one to
three substituents independently selected from the group consisting of
halogen, C,_jalkoxy, Ry, Ry, -N(R4;)C(0)-R,e, -N(R;,)C(O)-R,,,
-N(Rn)SOZ-R10-,-N(R11)C(O)—N(R11,R12), -N(R11)C(O)-N(R12,R17),
-OC(0)-N(R,,,R;;), -OC(0O)-N(R,,,R;;), -OC(0O)-R,, and R,-(C, 5 )alkoxy.

8. The compound of claim 1 wherein R, is optionally present and is one to
three substituents independently selected from the group consisting of
halogen, C,_alkoxy, Ry, R,,, -N(R,,)C(O)-R,q, -N(R;;)C(O)-R,,,
-N(R;1)SO.~R- -N(R;;)C(O)-N(R,,,R,,), -N(R,,)C(O)-N(R,.,R,;),
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fromthe group consisting of N, 0 and S; 76 | 0 WD 02/02556 PCT/ USQ R0857
when R3 and R corrprl a bond and C1-8al kyl or o onal |y when botlz Fﬁ fﬁm;d
R, are meﬁalg R, ald R, together with the ato to which each is

att ached WPPFOPS m a five to seven membered nmonocyclic ri rREFBPYIBAAYT| y
containing one to two additional heteroatons independently selected from

(e 0 oup cons SR i 8. IR, o 2RI R

together with the atons to which each is attached will forma four to seven
menber ed rmnocycl ic ring optionally containing one to two additional
het er oat ons?i nde'ﬁbe.@@mnqur@ewfe@lam1 wherein Re@mmatﬂurpges&ntr@d)ls aue 1® and S;

- wh R, d RS bond d |1y wh both R4
QPEZSﬁegrag - ?%@ plBgidenl RoePenienbrseibeied %ﬁﬂgﬁ%&m'?ﬁ‘%ﬁlr s
Wi u RO ion
- cont ai ni ng one t§"¥\% g‘d)(ujci"@on%ﬂ Qﬂg § ot??q\gs "’ nﬁzﬁﬁrﬂda%?f?%@?&c'?éﬁ from

t he group consi stO8OPN(R,,,R, ArOEO)(R,5Rypandyl-methoxysent and is one to
t hree subst ituents independently selected fromthe group consisting of

hal ogen, ,al koxy, R10, R12, -N(R'")C(O-R,, -NR)C(O-R12, -N(Rll)SOZ

R10, -N(R 1
“NCR )CEO) Wm% gomicRg Eﬁﬁﬁ!'ﬁ,@%ﬁ’%’%ds sORPER e U k2 R
-0C( O - (R, , , R1OFonsiStdpf b@RandR;eﬁkroaryl@ﬁti@haw BUBstRlited witbohe)teMive,

-0C(O-R12, -OR,, and R10 X R10 and R' are mdependently
sel ected fromthﬁugﬁtﬂuﬁn@dﬁéﬁﬁﬁnwt& g‘% p(f%ﬂrﬂ)ul‘e grRURpeRSIElNg of aryi and

h I d f
reteroaryl o8t gl IS, B GBS ey
C2- 8al kenyl , C2- @LMK@WGarE&nﬁabémoy(yl @1yl8héﬂe)’d>an'§r iawwérbonyl

Cl- 8al koxycar bon carboxyl, aryl, heteroaryl, arylcarbonyl,
het er oaryl car bonéP{erﬁ?‘Wl%ﬂJ PBM&?W'&WW' Q{F‘mlA’S@mﬂk)'BﬁWﬁP

N N-(C1-8di al kyl \aRiL 0, giafdyBaiiiflo; EF IndMEERL aneY atithe i dif er ocycl vl

UL Luo:
heteroaryl substituents and the aryl portion of the arylcarbonyl

substituent are optionally substituted with one to five substituents
independently selected from the group consisting of halogen, C, salkyl,
C.salkenyl, C, alkynyl, C, jalkoxy, carboxyl, amino, N<C,_salkyl)amino,
N,N-(C, cdialkyl)amino, -CF, and -OCF,.

11.  The compound of claim 1 wherein R,, is selected from the group
consisting of cycloalkyl, heterocyclyl, aryl and heteroaryl optionally
substituted with one to five substituents independently selected from the
group consisting of halogen, C, ;alkyl, C, ;alkoxy, C, ;alkoxycarbonyl,
carboxyl, arylcarbonyl, arylsulfonyl, -CF, and -OCF,; wherein cycloalkyl
and heterocyclyl are optionally substituted with one to three oxo
substituents ; and, wherein the aryl portion of the arylcarbonyl
substituent is optionally substituted with one to five substituents

independently selected from C, ;alkoxy.

12.  The compound of claim 1 wherein R, is selected from the group
consisting of cyclopropyl, 1,3-dihydro-2H-isoindolyl, 2-
azabicyclo[2.2.2]octyl, piperidinyl, morpholinyl, phenyl, naphthalenyl,
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77 2 9 DEC 26U6 WD 02/ 02556 PCTIUSQO /20857 are optionally substituted with

one to three oxo substit s; and, wherein the aryl.nd het eroaryls » jifs, 051
substituents and the aryl "portion of the arylcarbonyl™substituent are
opti onal IYOYME5t uted with one to five substituents i ndepBGHEMYY8Ye| ect ed
fromthe group consisting of hal ogen, Cl-8alkyl, C2_,alkenyl, C2.eal kynyl,

C .3alk , b I ' . 4al kyl ' N-(C1- 8di al.kyl I NO,
Cera and L ocra: ey SRl PG P ABE A GHEop SO GaPERI Yot the b oup
I sti f I 4al; . | kyl ;
ROt 0.5 o e e D PO 2
on a term nal caoptionaliy substitted evithhoreetosious substituests independemtty y sel ect ed

fromR .; R11 is selected fromthe group consjsting_of hydrogen and
C .galkyl; Ais @eﬁtm%@ﬁ@ecqmaﬁgm ing 8¢ ehiogingd s ﬂ!ﬁem"aﬁ,tmsthyl.

substituents i F(E}gﬁ f 1 e ' =

optionally A angIg é@ ggl%é%typ\?\lﬁl] %ﬁbgﬂeﬁ%ﬁg}(ﬁ %°m gﬁ}%gégﬁ pﬂ%gﬁg%@m!éd may
forma five to s antrOErgdwherms Y d-dihydra@Heisbirdoil iy optiomdliyi ni ng one to
two additional heteroatons | ndependently selected from the group consisting

of N, 0 and S; wsibstitytedswith oxe; wperei@a%/a?@mycjp[&?aalpcm is eglenally with the

g opti onal 1y Sulsttdieb ARt BRERYshfomirnd {herin s PudieEifh SERR e ' ©
group consi sti ngpleénylbhrbdngNusstitvéitiis Bptibrally sidsstitited oilh bAB2 two A and R

together with the atonms which each is attached may forma three to seven
nmenber ed nonocycsibstitbentsdpdependantly salestad fiomy OXY two het er oat ons

i ndependently selected fromthe group consisting of N, 0 and S; and, B, and
B2 are independently selected fromthe group consisting of C al kylene 78 7 D

L' 2004 WO 93/ 025RE dRRIpddm) 6RABRT 1amserehr 33, KeRelerted fdh tgloypsubst i t ut ed
with one to two substituents
consisting of C, zalkyl and C, jalkynyl optionally substituted on a terminal

carbon with R,,.

14. The compound of claim 1 wherein R,, is selected from the group
consisting of C,_jalkyl and C,_alkynyl optionally substituted on a terminal
carbon with R,,.

15. The compound of claim 1 wherein R,, is selected from the group
consisting of -butyl and ethynyl; wherein ethynyl is optionally substituted

on a terminal carbon with a substituent independently selected from R,,.

16. The compound of claim 1 wherein R,, is selected from the gro'up
consisting of ary! optionally substituted with one to five substituents
independently selected from the group consisting of halogen, C,_;alkyl,
C.,salkenyl, C, alkynyl, C,alkoxy, C, ;alkylcarbonyl, C, salkoxycarbonyl,
carboxyl, aryl, heteroaryl, arylcarbonyl, heteroarylcarbonyl, arylsulfonyl,
amino, N-(C, galkyl)amino, N,N-(C, cdialkyl)amino, -CF, and -OCF;; and,
wherein the aryl and heteroaryl substituents and the aryl portion of the
arylcarbonyl substituent are optionally substituted with one to five
substituents independently selected from the group consisting of
halogen, C,alkyl, C,salkenyl, C,zalkynyl, C, zalkoxy, carboxyl, amino,
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i ndependent|ly selected fromthe group consisting of halogen, hydroxy,
hydr oxy(C, 6)al kyl, hgilk oxy(C1-8)al koxy, C,.3al ky{@ C2. 3al kenyl, Lgenh i
C2.,al kynyl, C, .5alk , carboxyl, amno, N (C,, yl)am no,

N, N- (C, . WaIRANISPaM no, -CF3 and - OCF3; and phar maceut i cal PGT/HEUAIBEDI e
salts, racemc mxtures, diastereoners and enantioners thereof. 2. The

T - and - sco- W& S4Bk a7 B R A o PR et e Tr om - so2
4. The conmpound of claim1l wherein R, is selected fromR7. 5. The

6onpound of claim1l wherein R2, R3, R and R5 are independently selected
fromthe grdlp coheicomprpnst ohgainydamherein B, dsisejected fromthegigpund of clai m

.1 wherein R2, R3 : d re ind nd ly selected fromthe group
consi sting of hyﬁ?@%ﬁﬁ%ﬂﬁﬁﬁﬁwp.an%ééﬂ?zk%'orrpound of claim1l wherein R6 is

optionally present and is one to three substituents independently sel ected

fromthe group consisting of halogen, Cl-8al koxy, R10, R12,

-N(R") C(O) - K8, , , Tha(cRmmud)d &7alaim N(whesdr RRLis-hydwoean) C( O - N(R, , , R12) ,

-N(R')YC(O-NR 2,R7), -0C(O-NRL1,R2), -OC(O-NR 2,R17), -O0C(O-R, 0 and

R10- (C1- 8) al koxy. 8. The conpound of claim1l wherein R6 is optionally

present and4gs o k it iAnd eeserd d fromthe

group consi ;?l ngmg?%k@?%%ﬁ?ﬁ%@g? Igo\g?@%ﬁ %A,r!gR12, ?SH?IIIQ"? ﬁC(‘?éc§ 0,

-N(R11) C( O - R, 2, congistingo? niethylene Mndlathgeoe: N(R, , , R12), -N(R'

)C(O-N(R12, R17), 79 L J DEC 2004 WD 02/ 02556 PCT/ USQ /20857

-0C(O-NR,,RL2), -OC(O-N(R12,R17), -OC(O-R,, and R10 (C,.a)al koxy. 9.

The conpoungpof ?h@id(?rh?%ﬁtg gf Qalfh Ji WheRdin gg%'ddyBgéﬁﬁﬂégéﬁ@eﬁt@féﬁ?ﬁ%ﬁge two

substituents | ndependen ected fromt group consi sting

L S5 om0 g e i ey cponshy
claiml wherein R‘?W&g"é} @’%&Peftpéﬂeotﬁg’s’gi S "a%ﬁiﬁ"sf{}%'\% sgfecggé,rﬁ'ogh e
heteroaryl optiogghly c8HERHG BF Relogehlhiddxy Ohidrdky(C, ., )alkyl,
hydroxy(C,)alkoxy, C,_alkyl, C,alkenyl, C, alkynyl, C,_ alkoxy,
carboxyl, amino, N{C,_alkyl)amino, N,N-(C,_dialkyl)amino, -CF, and
-OCF,.

21. The compound of claim 1 wherein B, and B, are independently selected
from the group consisting of -CH,-, -(CH,),- and -(CH),- optionally
substituted with one to two substituents independently selected from the
group consisting of halogen, hydroxy, hydroxy(C,_)alkyl,
hydroxy(C,_)alkoxy, C,_,alkyl, C, alkenyl, C, alkynyl, C,_alkoxy,
carboxyl, amino, N-(C,_alkyl)amino, N,N~C,_dialkyl)amino, -CF, and
-OCF,.

22. The compound of claim 1 wherein B, is selected from the group
consisting of -CH,-, -(CH,).- and -(CH),- optionally substituted with one
to two substituents independently selected from the group consisting of
halogen, hydroxy, hydroxy(C,_)alkyl, hydroxy(C,_)alkoxy, C,_alkyl,
C..alkenyl, C,_ alkynyl, C,_alkoxy, carboxyl, amino, N-(C; <alkyl)amino,
N,N-«(C,_dialkyl)amino, -CF; and -OCF;; and, wherein, B, is selected
from -(CH,),-.
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substituents independently selected fromthe group consisting of hal ogen
Cl ,al kyl, C2_,al kenyl, Q ,al kynyl, C, _, al koxy, C, | kyl car bonyl , 7 Lt 720

, al ko carboXyl, aryl, heteroaryl, aryl Carbonyl,
het er oar%c@lmg aryl sul fonyl, amino, N (G, 4al kyl)ami n&CT/US01/20857
N, N- (C, . 6di al kyl)am' no, -CF, and -OCF2; and, wherein the aryl and
het eroaryl substituents and the aryl portion of the aryl carbonyl
substituent are optionally substituted with one to five substituents
i ndependen®By sdlhectarapéundrof deinyriowhersim &, ss selgctsid fiaimnotipengrogp. al kyl ,

C2., al kenyl, C2.,al kynyl car amno, N-(C .alkyl)am no,

N, N- (C, _6di al kyCPRRE ?’165 T(é’fi‘ g@i'?ﬁtlﬂ@d ‘ig%ﬂhe conpound of claim1 wherein
R10 is selected fromthe group consisting of cycloal kyl, heterocyclyl, aryl-
and heteroaryl optionally substituted with one to five substituents

i ndependendy sdlhectampbumdrof teingriowheim $hies tomgoahd fodIFagaula Q)4 kyl ,

C,, al koxy, C, 4al kox rbonyl, car boxytg | car bonyl, arylsulfonyl, -CF3
and - OCF3; V\herépﬁa%?‘if"@m Rﬁom%’(ﬂ‘ PJEV%P‘?F are optionally substit ut ed
with one to three oxo substituents ; and, wherej
aryl carbonyl substituent is optionally substi t
substituents independently selected fromC¢C, .,
claiml1l wherein R10 is selected fromthe group
1, 3-di hydro-2Hi soi ndotyl, 2- azabicycl o[ 2. 2. 2] pi peri di nyl,

mor phol i nyl, phenyl, naphthal enyl, 80 WO 02/02%56 ? 1 L" ?U04

PCTI USOL/ 20857 thienyl, 1H pyrrolyl and pyridifyl; wheDei n cycl oprn; pyl,
pi peridinyl, norpholinyl, phenyl, naphthal enyI i Myl , 1H pyrrolyl and
pyridinyl are optionally substituted wt® r substituents

e aryl portion of the
i tRgone to five
koxy.\12." The conpound of
ting of cyclopropyl,

i ndependently selected fromtheky .'ci g of xhlorine, fluorine,
brom ne, nethyl, isopropyl, t-bytyl, N t - but oXdar bonyl, carboxyl,
phenyl car bonyl, -CF3 and -OCFS; Rergi , 3- di\hydr o- 2H i soi ndol yl is
optionally substituted with o 7n 2- azeh‘ﬁcyclo[Z 2.2]octyl is
optionally 3
\
T
0

wherein B,, R,, R;, R;, A and R, are dependently selected from the group consisting

of: '

B, R, R, R A Rs

(CH,), 4-Tol H H CH, 4-NHC(0)-(2,6-Cl,)Ph;

(CH,), 4-Tol H H CH, 4-NHC(0O)-(2,4,6-Cl;)Ph;

(CH,), 4-Tol H H CH, 4-NHC(0)-[2,6-(OMe),]Ph;

CH, Ph H H CH, 4-NHC(O)-(2,6-F,)Ph;

(CH,), Ph H H CH, 4-NHC(0)-(2,6-Cl,)Ph;

(CH,), Ph H H CH, 4-[2,6-(OMe),}Ph;

(CH,), 4-Tol H H CH, 4-NHC(O)-(2-Me)Ph;

(CH,), 4-Tol H H CH, 4-NHC(O)-(2-Cl)Ph;

(CH,), 4-Tol H H CH, 4-NHC(0)-(2,6-F,)Ph;

(CH,), 4-Tol H H CH, 4-NHC(0)-(2-CF;)Ph;

(CH,), 4-Tol H H CH, 4-NHC(O)-(2-OCF;)Ph;

(CH,), 4-Tol H H CH, 4-NHC(O)-(2-Br)Ph;

(CH), Ph H H CH, 4-NHC(0)-(2,6-F,)Ph;

CH, Ph H H CH, 4-NHC(0)-(2,6-Cl,)Ph;
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substituted wth phenyl sul fonyl, and, wherein the phenyl portion of the
phenyl car bonyl substi is optionally substituigaygeith one to twp

substi t ®@RTs145tlepend |y selected from nmet hoxy. ‘i The conpound o8 [dlabtn
| wherein R12 is selected fromthe group consisting of Cl.,alkyl and

C24al kynyl optionally substi tut ed on a termnal carbon vvith R14. 14. The
conpound | ai m enein el ect roup consisting of

C, , al kyl (Qﬁﬂ? 2. 4§|'-‘—<%yll$optl nal Isgﬁéubst??z (mn rtger mnal carbon with
R14. 15. OMg conp&bnd ofHcl aith 1 vibHpei n RNHCEOBRL.&(O_E XIS t he group

consi st &%ﬁgﬁ t-bytyl angd et I‘\_;{nylt I?Wner e'@(&%gﬂ?iﬂuql pptional Iy substituted

on a ter carbon"w th a subs uént in ndent Sel ected from R14. 16.
The conpq@ht)pf ckaloh 1 Wher diin R1GH,s sef 'é’d'l fromthe group consisting

of aryl nal | bstyt ut Wi t ne t@ diiEOREPRSt i tuents independently
sel ected ﬁ%ﬁa t he)a f%llup COﬂSqutl ngdghc-)‘f(2 hal o %@_{Cmcg C2., al kenyl

C2. , al kyni@H,)LL. dl-?@xy Hc, $aikyl cathonyl 4 %&ﬁéﬁﬂg&yl car boxyl

aryI het eroaryl, aryl carbonyl, het eroary(@MeKdHEl]Ph aryl sul fonyl am no,

N- C N- $di I kyl » wh th
( and @iéam ng Bl ('q: i y t@{n no, 4: rﬂﬁéé@?ﬂéH QQF? Clap@h erein e

aryl ?oaryl substl tuents and ’t he ar aryl car bonyl

subst i tue(rﬁHgf e ofth onallly substitGthd wi ﬂrNBﬁéob -NH(ZE-ChIftft i t uent s

i ndepende LY sel gt ed fyom tpe ar ey conaL@m.nqgca‘ C|2t)|ahogen C -, al kyl,
c2., al ken(/t? 2 E:24a| K @P/I Cl., al kOXé car boxes }?pk 81 LJL WO 02102556
PCTI U SO ((Z|219857 Iﬁ% 6’é| kyI b“am n&HaNN ( 6 qﬂz oy )am no, -CF3 and - OCF3.

17. The c gund oA-Tel alm 1 V\,ﬁerel cHS' 1 s 4sRHE(0942f4,6+1sdhrepy rfnrp
consistin hyd_rl‘ﬁgeg | kyl FA_}8 T\%ﬂ ﬁ_ngﬁog\ml f claiml wherein R
i s hydrog 2)19 0 nBound f clkim 1 WHREVEPHTR 'Y kel ected from the
group CO(@HgEI ng ®fTotret Ryl enel and GHhyl e®ePh20. The conpound of claim 1
wherein B nd B2 e i ngepengdent | el ect f .consi sti ng . of
C, 4al kyl eﬁgﬁ Cz’gﬁal keﬁﬁl engﬁopt ?o'?]’al |y @ﬂjHé(@)WH"\? Q-FO)#}\
4 (CH,), 4-Tol H H H, 3 NHC(O)-(2,6-F,)Ph;
(CH,), 4-Tol H H CH2 3-NHC(0O)-[2,6-(OMe),}Ph;
(CH.), 4-Tol H H CH, 3-NHC(0)-(2,6-Cl,)Ph;

(CH,), Ph H CH, CH;, 4-OCH;+(2,6-Cl,)Ph;

(CH,), Ph CH, H CH, 4-NHC(0)-(2,6-Cl,)Ph;

(CH), Ph H H CH, 4-OCH,~(2,6-Cl,)Ph;

(CHy), Ph H H CH, 4-OCH.~(2,6-Cl,)Ph;

(CH), Ph H H CH, 4-NHC(0)-(2,6-Cl,)Ph;

(CH;),  Ph H H CH, 4-(2,4,6-F,)Ph;

(CH), Ph H H CH, 4-(2,3,5,6-F,)Ph;

(CHy), Ph H H CH, 4-O-t-butoxy;

(CH), Ph H H (CH), —:

(CH;), Ph H H CH, 4-(1,3-dihydro-1,3-dioxo-2H-

isoindol-2-yl);

(CH), Ph H H CH, 4-NHC(0)-(2-CO,H)Ph;

(CH), Ph H H CH,  4-(25-diMe-1H-pyrrol-1-yl);

(CHy), Ph H H CH, 4-NHC(O)-4-pyridinyl;

(CH), Ph H H CH,  4-NHSO-(2,6-Cl,)Ph;

(CHp),  Ph H H CH, 4-OC(O)-N(CH,),;

(CH,). Ph H H CH, 4-NHC(O)-(1-t-butoxycarbonyl)4-
- piperidinyl;

(CHp), 4-FPh H H CH, 4-NHC(0)-(2,6-Cl,)Ph;

(CH), 4FPh H H CH,  4-NHC(O){2,6-(OMe),]Ph;

(CH), Ph H CH, 4-0C(0O)-4-morpholinyt;

84



substituted with one to two substituents independently selected fromthe
group consisting of h gen, hydroxy, hydroxy(C, kyl, hydroxy(C,.7Jalkoxy
C'al kyl, C2.,al kenyl, .,alkynyl, C, .,alkoxy, ¢ oxyl, am no, .

N-(C - Oal'wploparisao, NN-(C dial kyl)anmno, -CF, and -OCF3. EII/USha0&dnpound
of claim1l wherei n B, and B2 are independently selected fromthe group

consi sting (CHZ substl uted with one to
two substi | tﬁ(g:nt i nde endeﬁl yngtel e% fro%@ﬁgb %" i sting of

hal ogen, Bhoxy( E114) abky!l , OHdr oxydsutykl koxy, C, .,al kyl,

C24al ken I | kKyn C, Iko box Ik | ) am no,

NN-(C él aI :Zamyngh andw Cxig%iz 2%4#}%@({6&#{)&%5%9\ Cl a|>/m)l wher ei n

B is sel ect 2 om Phe grbhp d:‘bn3| ﬁHzng ofA-NBE£0)-(3 bl )4 pyridinyk CH) 2-
optional ly @) tutpg wit. pi one subgtNH@ﬁ@gNMQdependent ly sel ected

from'the gr on5| i ng h ogen Hh al kyl,

. hydroxy(C' % i" al}i/l aﬂdmyl d%“dd@b'ﬁ(?l 'QB)BZ"](oxy car boxyl ,

wher el n. 83 a2 I )28, “&a@ ks 603%4@; 6CT/ USA | 20857 2.
erein el ec

The corrpounc‘bg_#j?cl ai Eﬁl wh ei ns'b ?"lﬁel ecg\gﬂ group consi sting of

- CH2-, OI(C:c {CH and%(CWH I241=l ThektprrpoundHQ)‘(Or)lémmMégg:?pmmalleﬂmRs N6

conpound o se LOm a ,C ormul a

/IS 1R1 O wh(er ‘(zlih R3 R5, I_I!?Eo ar @@Qm 3{9‘ I"ected fromthe

group consi s(tcmigz OfPhB R IRBRSAIRb ( CIEH24- THNHC{D)-dyeopappyl2, 6- C12) Ph;

(CH,), Ph H H CH, 4-NHC(0)-(2.2.3,3-
Me,)cyclopropyl;

(CH,), Ph H CH, 4-NHC(O)-iso-propyt;

(CH,), Ph H CH,  4-NHC(O)-(2-SO,Ph)-2-
azabicyclo[2.2.2]oct-3-yl;

(CH,), 2-Thi H H CH, 4-NHC(O)-~(3,5-Cl,)4-pyridinyl;

(CH,), Ph H H CH, 4-NHC(O)-(2-Me)cyclopropys;

(CH,), Ph H H CH, 4-(2,6-diMe)Ph;

(CH,), Ph H H CH, 4-(2,6-Cl,)Ph;

(CH), 2Thi H H  CH,  4-2,6-Cl,)Ph;

(CH,), 2-Thi H H CH, 4-(2,6-diMe)Ph;

(CH,), 2-Thi H H CH, 4-[2,6-(OMe),)Ph;

(CH,), 2-Thi H H CH, 4-(4-fluoro-1,3-dihydro-1,3-dioxo-
2H-isoindol-2-y1);

(CH,), 2-Thi H H CH, 4-NHC(O)-NMe.;

(CH,), 2-Thi H H CH, 4-0OC(O)-NMe,;

(CH,), 2-Thi H H CH, 4-OC(O)-(4-morpholinyl);

(CH,), 2-Thi H H CH, 4-OC(O)-(4-Me-1-piperazinyl);

(CH,), Ph H H CH, 4-OC(0)-~(4-Me-1-piperazinyl);

(CH,), Ph H H CH, 4-N(Me)C(O)-(2,6-Cl,)Ph;

(CH,), Ph H H CH, 4-N(Me)C(0)-(3,5-Cl,)4-pyridinyl;

(CH,), 2-Thi H H CH, 4-N(Me)C(0)-(3,5-Cl,)4-pyridinyl;

(CH,), 2-Thi H H CH, 4-N(Me)C(O}(2,6-Cl,)Ph;

(CH,), 2-Thi H H CH, 4-OCH,-(2,6-CL,)Ph;

(CH), 2-Thi H H  CH,  4-(1,3-dihydro-1,3-dioxo-2H-
isoindol-2-yl);

(CH,), Ph H H CH, 4-(1,3-dihydro-4,7-dimethyi-1,3-

dioxo-2H-isoindol-2-yl);
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( CH2) 24- Tol HHCH24- NHC( O) - ( 2, 4, 6- Cl 3) Ph;

( CH2) 24- Tol HHCH24- NHC( O) @@, 6- (ove) 2) Ph; CH2PhHHCH2
( CH2) 2PhHHCH24- NHO( O) - (28- CI 2) Ph: ~ ( CH2) 2PhHHCH24- [ 21
( CH2) 24-WQ 9498935 4- NHC( O) - (2 Me) Ph ( CH2) 24- Tol HHCH24- NHC(
( CH2) 24- Tol HHCH24- NHC(O) (2, 6- F2) Ph: (CH2) 24- Tol HHCHZ4 NHO(O) - (2 CF3) Ph:

CH2) 24- Tol Ph CHZ Tol Ph;
EmzizthﬂWqu"% 2, g'?' ) )c%%1 mﬁ% )Ig’h 33&%
ORT- 14512 S EL 2J4 (r D) - 4- ToI HHCHZ4 [2,6 gs’r
CH2 PhHHCH2 S INEHC( O) - BA G- ( Bve) 2]HpPh; (QIFHZ) 447D zafeclzoawrldmwlwh
CH2) 24- Tol (HHCH24- 2 Tol CI—|24-
ECH2§ 24- Tgl HoH2 4- %&p% - [ 4- )%f > 3?6 Clo)Ph;
( CH2) 24- Tol (QGhEdp4- NHU(O) 7 (2"6 CI Ph -( ,1-dioxido-3-oxo-1,2-
( CH2) 2PhHHCH24- NHC( O) - NH- ( 2, 6- CI 2) Ph; (mZ)thmemmzolajaﬂ)()n)a Cl 2) Ph;
CH2) 24- Tol 24- OpH2- Ph;py ( CHR) 24- gl HHCH |,) Ph;
ECHZ%24-T8I 4-(1 pyrro - 4%/I) 2) 245 W&ﬁ'nﬁdﬁ@ﬁmﬁ )
( CH2) 2PhHHCH24- NHC( O) - NH- ( 2, 6- F2) Ph: (CHZ) &' ¥INHC(O) - (2, 6- F2) Ph;
( CH2) 24- Tol amdgH23- NHO( O) - [ 2. 6- ( OMe) 2] Ph:
(CH2) 24- TO'(W%')‘LZ?" NBR(O - (£, 6- | 2) P*‘GH2 4-(7,9-dioxo-8-azaspiro[4.5]dec-8-

yi);

C(O) (2, 6- F2) Priti Ak
)rz Ph;

and pharmaceutically acceptable salts, racemic mixtures, diastereomers and

enantiomers thereof.

25. A compound having Formula (II):

A\‘ :Rs iO
O
B R, N 0—R,
\
Ra
N
\
Y'_"-R1
(CH2)y
Formula (IT)

wherein
Y is selected from the group consisting of -C(O})- and -SO_-;

R, is selected from the group consisting of R, and R,;
R,, Rs, R, and Rs are independently selected from the group consisting of a
bond, hydrogen and C,_,alkyl; wherein C, jalkyl is optionally substituted with
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( CH2) 2PhHCH3CH24- OCH2( 2, 6- CI 2) Ph; ( CH2) 2PhCH3HCH24- NHC( O) - ( 2, 6- Cl 2) Ph;

( CH) 2PhHHCH24- OCH2- ( 2,4Cl 2) Ph; ( CH2) 2PhHHCH24- 2, 6-Cl 2) Ph; 2.0 DET 2004
(CH)2PhHHCHZ4 NHC( O) - (®6- Cl 2) Ph; ( CH2) 2PhHHCH24- (W 4. 6- F3) Ph:

( CH2) 2PhHYO-24126%6 3 5, 6-F, )Ph: (CH2) 2PhHHCH24- O-t - but oxy: PCRASORMBEY CH2) 2- :
(CH2) 2PhHHCH24- (1, 3-di hydro 1, 3 di 0X0- 2H i soi ndol - 2-yl);

LYY (o) opre R RECHER IR Y iR ey SO g e Ry ML

(CH2)2 Ph HH 2?43@3@):3?}'( onhBhe a théEHY WhHHGbﬁnilNgq fonotylic king wrmcahbonyl ) 4-
2 2piperidin 2 (CH2) 24- FPhHHCH24- NHC(O) (2 Cl 2) Ph

( CH2) 24- FPhHHCEAoRpR¥NgG Mppoeyl[CairgD May: bg Rs B¢ @nd Rsivor phol i nyl
.84 2104 WD 02/ 02556PCTf USQ t 20857

when R, and R, comprise a bond and C, jalkyl or optionally when both R,
and R, are C, alkyl, R, and R; together with the atoms to which each
are attached form a four to seven membered monocyclic ring optionally
containing one to two additional heteroatoms independently selected
from the group consisting of N, O and S;

when R, and R, comprise a bond and C, jalkyl or optionally when both R,
and R, are C, jalkyl, R, and R, together with the atoms to which each
are attached form a five to seven membered monocyclic ring optionally
containing one to two additional heteroatoms independently selected
from the group consisting of N, O and S;

when R, and R, comprise a bond and C, jalkyl or optionally when both R,
and R, are C, alkyl, R, and R, together with the atoms to which each
are attached form a four to seven membered monocyclic ring optionally
containing one to two additional heteroatoms independently selected
from the group consisting of N, O and S;

when R, and R, comprisea bond and C,alkyl or optionally when both R,
and R, are C,alkyl, R, and R; together with the atoms to which each
are attached form a four to seven membered monocyclic ring optionally
containing one to two additional heteroatoms independently selected
from the group consisting of N, O and S;

Rs is optionally present and is one to three substituents independently selected
from the group consisting of halogen, C,jalkoxy, R,,, R,,, -N(R,,)C(O)-R,,,
-N(R;,)C(O)-R,,, -N(R;;)SO,Rq, -N(R;1)SO,-R,,, -N(R,,)C(O)-N(R;4.R o),
-“N(Ry)C(O)-N(R,1,R:2), -N(R1)C(O}N(R2Ry;), -C(O)-N(Ry4.R 1),
-C(O)}N(R,1,Ry2), -C(O)-N(R,2,R;7), “-OC(O)-N(R,4,R,,), -OC(O)-N(R,,R,2),
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( CH2) 2PhHCH24- OC( O) N(i so- propyl) 2; (CH2) 2PhHCH24-t - but yI ;

(CH2) 2PhH. HCH24- NHC( O) - 4 peridiriyl; , 70 EC 900
( CH2) 2PhHHCH24- NHO( O) - ( 3, W2 C 2) 4- pyddi nyl ; ( CH2) 2Pht 8 HCH24- NHC( O) “NVEZ:

( CH2) 2PhMPBB03556. [ OCH2( 2, 6- C 2) Ph] ; ( CH2) 22- Thi - HHCH24- ORCEYUSVEEEST ( C

H2) 2Ph, HHCH24- NHC( O) - t - butyI (1 CH2) 25~f i HHCH24- NHC( O) - ( 2- OME) |

oEm el vt OEOIRIR, SRl BEBIRLBOAR S B RIIR B e

Mej cycl opropyl ; (CHZ)2PhHHCHZ4 NHC( Oyi so- propyl ;
( CH2) 2PhHHCH24- NHC(O) 2- SoZPh 2- azabicycl o[.2.2 oct - 3-
( CH2) 22- Thi -T2 KIAE( F&))a g ip epgyd,erp; glagted from the group cgnswtlng of

(G 2ot O L ALRSI e SRS e ELEVPRISIE 3 Ui i
( CH2) 22- Thi HH{g#de éﬂbﬁﬂdehﬁ)|Rbepéﬁaﬂ)t@%eT@¢th¢idﬁ4ﬂﬁégﬁonﬁ&b@)slé’ﬂm of
(CH2) 22- Thl HHCH24- (4-f | uoro- 1, 3-di hydro-1, 3-di oxo- 2H-i soi ndol - -lyl

(CH2) 22- Thi HH@M&QH@@@&NNS%&'[‘@M) Qzﬂwwmlk@sy&wcarbony

CH2) 22- Thi HH
ECH2§22-Th: HH%E‘%%%&V'%%%%& ')z'l‘%t?Ha’V'( BRI 4- OC( O~( 4- Me- |
- pi perazi nyl) he(e@babyrd%rbbhw-ﬁﬂrlﬂilf&wqa@ﬁha N-(C,ZalRY)amino,
N,N-(C, qdialkyl)amino, -CF, and -OCF,; wherein cycloalkyl and heterocyclyl

are optionally substituted with one to three oxo substituents ; and, wherein
the aryl and heteroaryl substituents and the aryl portion of the arylcarbonyl
substituent are optionally substituted with one to five substituents
independently selected from the group consisting of halogen, C, alkyl,
C.salkenyl, C,salkynyl, C, ;alkoxy, carboxyl, amino, N-C, ;alkyl)amino,
N,N-(C, ;dialkyl)amino, -CF, and -OCF;;

Re Ry Rys and R,, are independently selected from the group consisting of
C,salkyl, C,zalkenyl, C,alkynyl, and (halo),s(C,¢)alkyl; wherein C, jalkyl,
C.salkenyl and C_alkynyl are optionally substituted on a terminal carbon
with one to three substituents independently selected from R,,;

R,, is selected from the group consisting of hydrogen and C, alkyl;

A is C,alkylene optionally substituted with one to two substituents
independently selected from R,,;

when R; is C, galkyl, optionally A and R;together with the atoms to which each
is attached form a five to seven membered monocyclic ring optionally
containing one to two additional heteroatoms independently selected from
the group consisting of N, O and S;

when R, is C,alkyl, optionally A and R,together with the atoms to which each

is attached form a five to seven membered monocyclic ring optionally

88



( CH2) 22- Thi HHCH24- N( O -(3,5-C 2)4-pyridinyl; ZQﬂF[‘ 2004
( CH2) 22- Thl HHCHR4- N(I\/E OY(2, 6-C 2) Ph; ( CH2) 22- TAPHHCH24- OCH?- (2, 6- C 2) Ph;
(CH2) 22- TROMAGE- (1, 3- di hydr o- 1, 3-di oxo- 2H i soi ndol - 2- yi §¢T/USO T08S7

( CH2) 2PhHHCH24- ( 1, 3 d| hydr o-4, 7- di et hyl -1, 3- di oxo-2H-isoi ndol-2.yl); 85 WD

021 028 SCPCT SRl oA R RE N af o Sl YO né ofodh BERGMngof ©
CH22- Thi HHCH24N NBIGH@ §2, 6- O 2) Ph;  ( CH2) 2PhHHCH24- ( 1, 1- di oxi do- 3- oxo- 1, 2-

benzi sot hi azol - 2(3H) -yl ); (CH2) 2PhHHCH24- (4-chl oro-1, 3-di hydro-1, 3- di 0XO0-
2H i soi ndol -2-yl); and, (CH2)2PhHHCH24-(7, 9-di oxo-8-azaspiro[4.5]dec-8- and

*ph ti G t I

enant; omer s el 537 EeARu oBfioislv £ BEGR-ode et (th%a"*ff@%rtégﬁnéfﬁsg?' ) R
wherein Y is iselttached fbima thhse wmmamﬁérbﬂgn@ﬁocy@ﬁ@}mg%ﬁ»ﬂon R is
‘*selected fromthe group consisting of R7 and RS; and R are

i ndependent | y chataiingione deritwe betgroaiomsinsependgntly salectﬁm&omﬁpargm@ém and
C, . 3al kyl; V\hego%ls&tgg &q{lkéladdssoptl onal ly substituted with 86 2 DEC 2006

( CH2) 2PhHHCH24- N( M) C( Oi -(3,5-C 2)4-pyridinyl;

B is selected from the group consisting of C, ;alkylene and C, jalkenylene
optionally substituted with one to two substituents independently selected
from the group consisting of halogen, hydroxy, hydroxy(C, g)alkyl,
hydroxy(C, g)alkoxy, C,salkyl, C, ;alkenyl, C, alkynyl, C, salkoxy, carboxyl,
amino, N~(C,alkyl)amino, N,N-(C, dialkyl)amino, -CF; and -OCF; and,

n is an integer from 1 to 2;

and pharmaceutically acceptable salts, racemic mixtures, diastereomers and
enantiomers thereof.

26. A process for preparing a compound of Formula (1)
R1s

2\

@)
O
B4 NH OMe
N
\ 0O
S\
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WO 02/ 02556 PCTI USO /20857 one to three substituents independently sel ected

from Re; provided that RQ R3, R and R can only bgabond when f @rlhifig)s
nonocylic ring wherein fol l ow ng nonocylic ring be formed from R2,

R3, R aMf ®¥025¥¢hen R2 and R conprise a bond and C, ., al kWCTWS%’éQ&SbnaIIy
when both R2 and R3 are C -,alkyl, R2 and R together with the atons to

whi ch each are attached forma four {){) S%V(ﬁﬂ menber ed nonocyclic ring
optionally containing one to two’ ad’é Y }1et eroat ons i ndependently

sel ected fyHareinhe group consisting of N, 0 and S; when R and R conprise a
bond and Cl$al kyl or optionally when both R3 and R, are Cl.3alkyl, R and

Rt oget heRis skladted froonthea growpi eansisting ofaRe aadtRghed forma five to seven
menber ed nonocyclic ring optionally containing one to two additional :
het er oat ons i ndependently selected fromthe group consisting of N, 0 and S;

when R ang RR OBRRIRS ArdiAEnenrll selblidh fim e Ghoah LunyBy bpt n R and

R are C, . Salk’lo R together 'with the atons™t 0 which each are A
attached for nwclcbmhyl heterecmiylnanvltendmetemmylaiptmmaily\gubptmumchwuh one

cont ai ni ng ong dd ti.onal r oat, o |nde endent|ly selected from
the group con fté‘fel AP ”?\Ptsd"%ﬂ&e % |§5§gg h%SFRH‘? §@as'5%°§nd

Cl4al kyl or loeea! nch HIkVTR I R5

t oget her Wltﬂp%h gf% gﬁ%cﬁbﬁc% arsgﬁla'fﬂtiﬁcﬁi gll'?k‘ﬁ{k %&Pﬁyg seven
menber ed nonoey_galkcxyoamgommcarbakjﬂyaryt,dnetemamlg aoyleartb@nyho addi ti onal

het t d t he, t f N O d S;
R6 15 opt 1 onaheTematebdnigan eyl srinpeS-EedRyiRBING | ndependent |y
_sﬁ( gcgg?o)er ‘{'Q?Nl(%?dgg*}k}’ 35 san_%lq Rde mreﬁlaeda% rﬁl@ete%c?yclyn
-N(R") C(O) - N( e, optianally SUNSHILEH OYitHNIrREL 10 RFRp OxONUREILENTS NeRd 2whemin

GO N(R | - 9, anvg sk nStoanystbssiughia 8 36 50 osian Els spksrbory

- 0[O - N(R12, §ldstitueflErd optidiafirstbsfitlbted withfFhe Rl ddbdtftuentsal koxy;
independently selected from the group consisting of halogen, C, salkyl,
C.salkenyl, C,alkynyl, C, salkoxy, carboxyl, amino, N-(C1 salkyl)amino,
N,N~(C, gdialkyl)amino, -CF, and -OCF;;

R., Ry, and R,; are independently selected from the group consisting of
C,salkyl, C, alkenyl, C,salkynyl, and (halo), 5(C,s)alkyl; wherein C,_salkyl,
C.salkenyl and C,alkynyl are optionally substituted on a terminal carbon
with one to three substituents independently selected from R,,;

R, is selected from the group consisting of hydroxy, amino, NO, and R;;

Re is optionally present and is one to three substituents independently selected
from the group consisting of halogen, C,_jalkoxy, R, R;2, -N(R,;)C(O)-R,,,
-N(R1.,)C(O)-R12, 'N(Rn)SOz'Rmv -N(R")SOZ-R,z, 'N(RH)C(O)'N(Rn:Rm).
“N(R;1)C(OFN(R,1,R2), -N(R,)C(OFN(R ,R7), “C(O)N(Ry1,R1c),
'C(O)‘N(RwRﬂ)v 'C(O)'N(R11’R12)' 'OC(O)‘N(Rme)v 'OC(O)‘N(Ran),
-OC(0)-N(R,R;7), -OC(O)-R;0, -OC(O)-R,,, -O-R,, and R,,~(C,¢)alkoxy;

R,, is selected from the group consisting of hydrogen and C, zalkyl; and,
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R7 R9, R10 and R' are independently selected fromgthe group consistingnofq,,,
cycl oal kyl , heterocyc , aryl and heteroaryl opt ally substitut ec? ‘W the?

one to f‘gﬁ%z/é%%ti tuents i ndependently selected fromthe é’?/ﬂ&l%&%i sting

of hal og al kyl, C2-,al kenyl, C2_,al kynyl, C, -, al ko
C, -, al kyl carbonyl, Ci-, al koxycarbonyl, carboxyl, aryl, heteroaryl,
aryl carbonyl, heteroarylcarbonyl, arylsulfonyl, amno, N (C, -, al kyl)am no,

N, N- (Cl1- 8di al kyl )am no, -CF3 and -OCF3; wherein cycl oal kyl and heterocyclyl

?L e opt: onagl ﬁn?lﬂ&%mti?dwﬁnﬁmﬁlym@et dtediérhjtnﬁmmgn?mbmﬁw@?s%ﬁaﬂ«wmmher ein
e aryl an et eroary ubstituents an ar rtion .t he

aryl car bonyl a{@o -iac"ffé’?')ae%ﬁ théﬁﬁﬂquﬁﬁlSyt@ﬁgﬂ'V{%'ﬂégo %M"? Fu ﬁ@“?'&‘sfi ve

Rl S ISR Sle Bl F e BT PneibEof RASLER) Rfrdig."e! 00er
N- ( CL- 8al ky! ) dnidnoxy(Chly Ky hryBridal(Ky L bikaixgoC, salkyl, Enghlkelf3C, Ay 2, R13

and R17 are indep ndentl@tr i%g%s& &r(g%?@p%%pwz&% Séié?i?l)gf . C -C,Fal kyl ,

Cal kenyl, C2- 8ai y C ] ~3(Cie O, 1908/ KY ARG, -3

C2- 8al kenyl arghoc_?oégl.kynyl are optionally substituted on a term nal carbon

with one to three sub&tituents independently selected fromR14; Rl11 is

sel ected fromthe group consisting of hydrogen and C,-,alkyl; Ais

Cl- 4al kyl ene optionally substituted with one to two substituents

i ndependent PPd RheERAEgULIFRIY aersptaiie salie fagemic mixiyes, dipsteramers adind R3

toget her w EHaH? .%?Qfﬂ%r&&f""h' ch each is attached forma five to seven

nmenber ed nonocyclic ring optionally containing one to two additional

het.er oat ons i ndependently selected from the group consisting of N, 0 and S;

when R, is C .,alkyl, optionally A and R4 together with the atons to which

each is at FQM@"&%&"Qia\/%om%o‘é’é‘sé’ﬂ':ﬁﬂﬂﬁ\@r@pmnocycl ic ring optionally

88 2 4 OR 2004 WO 02/ 02556 PCT/ USO / 20857xcont ai ni ng one addi ti onal

het er oat om sel ected fromthe group consisfing of N, 0 and S; when R5 is

Cl-8al kyl, optionally A and R3 toggther w the atons to which each is
attached forma three to seven ne red nocyciéc ring optionally

N

\ O
S\

g R

Formula (IV)

B

wherein
R,s is selected from the group consisting of halogen, mixed anhydride and
hydroxy;

with a compound of Formula (V)

~
Ris
_~
OMe
HoN
O +HCI
Formula (V);

o1



containing one to two heteroatons independently selected fromthe gr oup
consisting of N, 0 and is selected fromthe gr consi sting of v Uil 24
Cl- 8al k al kenyl ene optionally substitu ne to two
substi t&ﬁr@o%gependent |y selected fromthe group cons&%?wgoﬁ?osﬁﬁl ogen,
hydroxy, hydroxy(C,.,)alkyl, hydroxy(Cl-8)alkoxy, C, .3alkyl, C2.3alkenyl,
C2. 3al kynyih, the. préak e o éi/é coulii eﬁ‘ﬂs(@s&aéﬂfd’lsb%ri@to form the

NN- ( C1- 8d|alkylpamno Cgﬁb@ﬁ CFlﬁ gan nis an integer from1l to 2; and
phar rraceutﬁ:@'apbynd@égprr@ulae(lb)al ts, racem c m xtures, diastereoners and
enantioners thereof. 26. A process for preparing a corrpound of Formul a
(Ir1)y: RL 58910 r? PE~ 7"g4 WO 02102556 PCT/USOL/ 20857 Fornula (M
wherein Rp7is $ﬁé§ﬁé@é§§6%&1&‘259&%1#@515%@%@&0% tb?é‘grd?ﬁn R, RIO,
and R' are independently selected fromth & group consisting of cycloal kyl,
het erocycl yl, acgnsisting bthydroxyyioding, ibromine/asdibij.t uted with one to five
substituents independently selected fromthe group consisting of halogen, *
Cl.,al kyl, C2_,al kenyl, C24al kynyl, C, 4al koxy, C, ., al kyl carbonyl,

C. _, al koxyggr bory 100‘?@5(?.6??&?“ et wﬁ@rteﬁ{ﬂ?ewé Xd SRERMA

het er oaryl car bony aryl s éocnyl am no, mgﬁﬂ({l am no, a{l)is

N, N- (C, 4di al ky| }elected fromdFa cannbou@dﬁifthmfmrmula cycl oaI kyl and heterocyclyl
are optionally substituted with one to three oxo substituents ; and, wherein

the aryl and heteroaryl substituents and the aryl p tion of

aryl carbonyl substituent are optionally substituted N\ th op€ To\i ve
substi tuent s i ndependently selected fromt he group cgns | ng of Yal ogen
C, 4al kyl , , al kenyl , C2_, al kynyl ) 3 3
N—(C,-,alkyl)amno NN—(C dlalkyl)am 0, 12 and R
are independently | ect ed f@omthe group consi $fi N A y
C2-, al kenyl , C2- , ajyd (hal o) , ; , _, al kyl,

29. The compound of claim 1 wherein the compound of Formula (1) is
selected from a compound of the formula:

| cl—/ T
H =
N
7 c
el
N OH
\
0 |

92

Irz



C2-, al kenyl and C24al kynyl are optionally substitygted on a term nal £a abpmi\“‘
with one to three su tuents i ndependently sel d fromRl4; R ,,°7 8" &
sel ect ed \{p@iuisae 9roup consisting of hydroxy, am no, N2 greu&h; i's
optionally present and is one to three substituents independen$ﬁ§20§2I ected
fromthe group consisting of hal ogen, Cl-8al koxy, R10, R12, -N(R11l)C(O -R10,
-N(R11) C(O -R12, -N(R11) SO2 R10, -N(R11)SO2-R12, -N(R11 )C(O-N(R11, R10),

-N(R11) (O N(RLL, R12 - O-NR12, R17), -C(O-NCR11, R1Q),

-G N(R 2, ?@-‘7) ]71"%68%”'%%@*1&%“ )‘-"t'i%)“- %’PR@C@?& of @‘E\ﬁféﬁ, R12),
-0C(O -N(R12, R17 {&el = 7 10 and R10- (C, -,)al koxy; R11l
is selected fromg?lﬁg gr%ﬁgﬂg}psgﬁ‘g))g??g%rgﬁgén and C -, ,al kyl; and, 90
“70nrr n 4 WO 02102556 PCT/ US0] 120857 B, and B2 are i ndepende@Gtkhy sel ected

fromthe group consisting of C, .,al kylene and C2-8al kenyl eng¢ optionally
substituted with one to two substituents independently seletted fromthe

group consi sting of hal ogen, hydroxy, hydeesasF(\C, \CH3

hydr oxy(C, -, ) al koxy, AC, . 3al kyl , C2. 3al kenyl , C2.%® C1- 8al koxy,
carboxyl, am no, N-£(1-8al kylQam no, N, N-{C1- 8di , -CF3 and

- OCF3; and phar maceutli gccept ablge 3 res,

di astereoners and @@l s t her gOof ; %+S1 ng reacting a conpound of
Formula (IV) O vy i R16 i S\ selefted fromthe group consisting of

hal ogen, m xed/antryeyj de and dr ox\\, wiidgqa conpound of Formula (V) W

H2ZN O HC Formula (

31.  The compound of claim 1 wherein the compound of Formula (1) is
selected from a compound of the formula:

cl /'q

H =
N
0 Cl
O
N
N H OH
\ S

32. The compound of claim 1 wherein the compounds are effective

antagonists of an integrin receptor.

33.  The compound of claim 32 wherein the compound is a selective

antagonist of an a4 integrin receptor.
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WO 02/ 02556 PCT/ USQO /20 in the presence of appropgliate coupling agents,
bases and solvents to f the conmpound of For mul a“l) 27. The procdss /if

claim 2%wyheeks RL5 is selected fromthe group consist i]ftgr,g§01m,§5¢70xy,
i odine, brom ne and NO.. 28. The conpound of claim 1l wherein the conpound of

Formula (I) is selected froma conpound of the fornula: 29. The conpound of
claim1 wherein the conpound of Fornmula (1) is selected froma conpound of

the f l.a, 92.S 02/ 02 2 3 h d.of.claim1 . ,n,th
compound. dFkFor Hif SOTTHOURS OIAEL a8 M B B cthpur EePY BRI | G
CH3 31. Th kL4 | ; 1) i

sel ected f‘raO%ngé}gﬁgggfﬁ{gﬁg?oﬁhétlﬁg?fm@aghgg'a?@g%ﬁ\ég rrl]rg?% é Eil( m) 1I \?\/nerei n

t he conpounds are effective antagonists of an integrin receptor. 33. The

conpound of claim 32 wherein the conpound is a selectjve antagonist of an
a4 i nt egri3b-r ec B SPMpRund@iciaigpds avheareinibel coparmyindsis anrgatagomit ohat of
cl aim 33 wherei a4, .nfearin r tor is selected fromthe group
consi sting of tlﬁgggﬁ'(? f4dﬂ{?ggﬂdgc?ﬁtt%g§ri n receptor. 35. The conpound of
claim 32 wherein the conpound is an antagoni st of at |east two a4 integrin
receptors. 36. The conpound of claim 35 wherein the two a4 integrin
receptors 36.e Tt eongubundoohddim 35 suheremthiesivorud oitegiie regd@arsaare a4( 37
integrin receptor.

J IOselected from the group consisting of the a4p1 and a4p7 integrin

receptor.

37. The compound of claim 1 wherein the compounds are effective agents
for the treatment of an integrin mediated disorder ameliorated by

selective inhibition of the a4B1 integrin receptor.

38. The compound of claim 1 wherein the compounds are effective agents
for the treatment of an integrin mediated disorder ameliorated by

selective inhibition of the a4f7 integrin receptor.

39. The compound of claim 1 wherein the compounds are effective agents
for the treatment of an integrin mediated disorder ameliorated by

inhibition of the a4pf1 and a4p7 integrin receptor.

40. The compound of claim 1 wherein the compounds are effective agents
for the treatment of integrin mediated disorder selected from the group
consisting of inflammatory disorders, autoimmune disorders and
cell-proliferative disorders.

44. The compound of claim 40 wherein the integrin mediated disorder is
selected from the group consisting of inflammation disorders,
autoimmunity disorders, asthma, bronchoconstriction, restenosis,

atherosclerosis, psoriasis, rheumatoid arthritis, inflammatory bowel
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37. The conpound of claim1 wherein the conpounds are effective agents for
the treatnment of an i grin nediated disorder angge orated by sel ecioEr 9
inhibitiQn of the a4RT"Integrin receptor. 38. The Conpound of claim1 S
wherei n thR % HBunds are effective agents for the treat Ent/UsP 28 ntegrin
medi at ed di sorder aneliorated by selective' inhibition of the a4(37

e f oot ve agent cispaze: SIS BEARLAReBse it Ble bW sghilrdrhE, FABIHC o ©
armel i orated by rejéuttiontarehmeoftipldisclerbb®sl and a4R7 integrin receptor. 40. The

conmpound of claim1l wherein the conpounds are effective agents for the
treatnment of integrin nmediated di sorder selected fromthe group consisting

of infla ry < i i I = Pral ative
i sorders. 7. The SR A S e SRLAE Eh mEPleed SRedR L

di sorder is _sel sgleeted from thegroup donsieting of astntd, brohtifooomstriztion sor der s,
aut oi muni ty di sorders, asthma, bronchoconstriction, restenosis,

at her oscl er osi s, 'gsieNosis;ialherorelgrasisinsoHAsisy Theusatpigr arthitis: lanmpeaiery o4

7T tabl e bowel - 20d) Srgese. MR BoWS) DEBA%. bk PiRisMiiorie CT0S 4y

The conpound of nbnj;psraﬁprejmbﬁiamdtrhgmgmgge,idgisr,redi ated disorder is selected
fromthe group consisting of asthma, bronchoconstriction, restenosis, :

at heroscl erosis, psoriasis, rheumatoid arthritis, inflammatory bowel

di sease, irg4tab ' AN enho r : | ant
rejection a}ri%’ rruJIT Fp%\gﬁé%ﬂéf‘g@ﬁ%?“ ﬂg.wﬁ%glnc%h%p@ﬁér%ﬁ%&%g%g?%dﬁ r@\lﬁé"rgei n the
integrin nmedi at edeidictsd ffom the greep eonheidting ohastienalriropcisdtsistidtion, of ast hm,

bronchoconstriction, restenosis, atherosclerosis, irritable bowel syndrome
and multiple sclesteresis, atherosciersisrduibable bowel sypdione and cadiplesi ng a

conpound of cl ai gl:lérc?é?é’. a

44, A pharmaceutical composition comprising a compound of claim 1 and a
pharmaceutically acceptable carrier.

45. A pharmaceutical composition made by mixing a compound of claim 1
and a pharmaceutically acceptable carrier.

46. A method for the treatment of an integrin mediated disorder ameliorated
by inhibition of an a4 integrin receptor comprising administering to a
subject in need thereof a therapeutically effective amount of a compound
of claim 1. ‘

47. The method of claim 46 wherein the compound inhibiting the a4 integrin
receptor is selected from the group consisting of a selective antagonist
of an a4 integrin receptor and an antagonist of at least two o4 integrin

receptors.

48. The method of claim 47 wherein the a4 integrin receptor is selected

from the group consisting of the a4p1 and a4p7 integrin receptor.
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pharmaceutically acceptable carrier. 45. A pharnaceutical conposition nmade
by m xi ng a conpound of iml and a pharmaceutic accept abl e cagtieniy
46. A nethod for the tredtnent of an integrin nediat di sorder aneli orated
by i nhi bP™MA B2 an a4 integrin receptor conprising adni nPSTRISON8S a
subject in need thereof a therapeutically effective anmount of a conpound of

claiml. 474 Th al W4 rei ] [ Bl Dt he a4

i ntegrin ;gtepﬁgﬁgﬂggf é:fc(ﬁé@{ ??(‘)’%%@ t&?&?ﬁ%ﬁ@@ﬁﬁ@"%% agée'hg%rf'\/e
antagoni st of agcaptor RiRYEEtEd TRPR R frovipfcatisitigaianbeleclile ainthgasist t wo a4
integrin receptore?l 48. The net hod o? claim 47 wnherein the a4 i%?ggri n
receptor is sel eftheiadfi antegtie regceptpr,csalestivenantiagonist ohthpel adfd inte@rin
integrin receptor. 95 WD 02/ 02556 PCT/USOL/ 20857 49. .The net hod of claim 46 -

wherei n the compecRRior and gnianiagemist althe 4t and c4pé detegsin reseptarsct ed from
the group consisting of a selective antagonist of the a4pl integrin
receptor, a selective antagonist of the a4p7 integrin receptor and an "

ant agoni st 50f t Mheahethcansf A4iRT 46 MitegeinthedarRgriamediated divradt igod of claim
46 wherein the integrin nediated disorder is selected fromthe group

consi sting of iSel fromthg grepp&onsistingtad inflammatpry sliserdersind

cell-proliferati .di . Y 6 wherein the

i ntegrin nediat @xﬁ%’ﬁtﬁﬁr&%ﬁ{sﬁyé§eqnecf%g&%)ﬂg%ﬂ?eaﬁ%%étonsi sting of

i nflammati on di sorders, autoimunity disorders, asthnm,
bronchoconstriction, restenosis, atherosclerosis, psoriasis, rheumatoid

arthritis, Sinf| diveanethipdefeliaim 46 yderein therintegiinanpdiated disosderis irritabl e
bowel syndrone, ta.Jejpection. i .scl |s. 52. The
conmpound of cl aiSHe%gg%g&'eVW fgﬁgﬁldr??%&?iﬂg dﬂ'ﬁaﬁ@?@'ﬁ?gﬁ@% s selected
fromthe group cogsivmhunly di$ordeks)ethraa BrehelssuaistrictibhOrestericsis enosi s,

at heroscl erosis, psoriasis, rheumatoid arthritis, inflanmatory bowel

di sease, irritatthersolgrosis, psauasis; ermateid asthnits, infarmmatery bewghspl ant
rejection and myddpbeiRahR B5hSl disease, irmitable bowel syndrome, transplant

rejection and multiple sclerosis.

52.  The compound of claim 46 wherein the integrin mediated disorder is
selected from the group consisting of asthma, bronchoconstriction,
restenosis, atherosclerosis, psoriasis, rheumatoid arthritis, inflammatory
bowel disease, irritable bowel disease, irritable bowel syndrome,

transplant rejection and multiple sclerosis.

53.  The compound of claim 46 wherein the integrin mediated disorder is
selected from the group consisting of asthma, bronchoconstriction,
restenosis, atherosclerosis, irritable bowel syndrome and multiple
sclerosis.

54.  The method of claim 46 wherein the therapeutically effective amount of
the compound of claim 1 is from about 0.01 mg/kg/day to about 300
mg/kg/day.

55.  The method of claim 46 further comprising administering to a subject in

need thereof a therapeutically effective amount of the pharmaceutical
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53. The conpound of claim46 wherein the integrin pediated disorder is
selected fromthe gro’con5| sting of asthma, bro oconstriction, 273G0EC 20504
rest enosi oscl elosis, irritable bowel syndr and ltiple

scl erosi sa’%@%q e method of claim46 wherein the ther apeu%@gjﬁ?’yz‘@ﬂ ective
anount of the conpound of claim1 is fromabout 0.01 ny/kg/day to about 300
ng/ kg/ day. 55. Thenmpdshsh ef clgini4ap. 46 further conprising admnistering to a
subject in need thereof a therapeutically effective anount of the
pharmaceutical 96 222 WD 02/ 02556 PCTI USQ /20857 corrposi tion of claimd44.

The phar nacelti caCoarmsal ol Hara e e e @i ficaly Bigehle SR AR, t o
about 300 ngy/ kg/ dA¥ p hran%cemf&l%mwbrpéf@éﬁ\ulls%ﬁrggbaufﬁ .01s sel ected

fromthe group consisting tolyl, phenyl and thienyl
mg/kg/day to about 300 mgrkg/day.

57. The compound of claim 1 wherein R, is selected from the group

consisting tolyl, pheny! and thienyl.





