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1) and fibronectin. The invention also relates to conpoungsthat bad bit
this binding, to pharmaceutically active conpositions conprising such
conpounds 10 and to the use of such conpounds either as above, or in

formul ations for the control or prevention of disease states in which o

i's invol veggBgskoround of the Invention Wien a tissue hagphg&nzidavaded by
a mcroorgani smor has been damaged, 15 white blood cells, also called

| eukocytes, play a major role in the inflammtory response. One of the
nost inportant aspects of the inflanmmtory response involves the cel
adhesi on event. Generally, white blood cells are found circulating through
the bl oodstream However, when a tissue is infected or becones damaged,

the white bl opROFANGIC ACIDDERIVATEIVES #HAN INHIBITEDEH BINDINGSOE, bind to
the wall of the capillary _and magrate through the capillary into the

affected tissue. These evEWTEGRIRS HHTHEIR BRCEPTARS| v of proteins call ed
cell adhesion nolecules. There are three main types of white blood cells:

granul ogytes, nonocytes and Iyqﬂaggy&g%“mgg%]integrin adp, (also called
25718 I

VLA-4 for very W antigen-4) meric protein expressed on
t he surface of nBmeoyesdn it digshrdgptesallpndhd mbibiiob of ths baslimgfofgg@nul ocyt es:

Chrough i 15 st Coerainr atarl toan! Giafs SRabficitfetion, “orotei ns
associ at ed Wi {yunt @rce6lat. MBleiidleni@] diso felagk td dodgouhdiahds eyt @is wal | of

capillaries. 30 Follow ng infection or damage of tissue surrounding a
capillary, ehigdingdpphrmagsuticalyastivecomposiipRscomprising prehicompomsidecul es,

i ncl udi g VCAMdL, thé&@Bfﬁ&ﬁc?rﬁffaMnﬁ@éitﬁepﬁs Bodong f&ﬁi‘éxlla‘mhé ﬁrmémﬂlcg'r' s that

are necessary for fighting ifection. Prior to binding to V
fibronectin, tdngoi preveblioyoef disshiestadd iDyhivhes;20@30v@. 00/ 68188
PCTI USO0/ 12464 2 initially bind to certain adhesion nolecules to slow their

flow and allow the Background of the Invention
When a tissue has been invaded by a microorganism or has been damaged,
15 white blood cells, also called leukocytes, play a major role in the inflammatory
response. One of the most important aspects of the inflammatory response
involves the cell adhesion event. Generally, white biood cells are found
circulating through the bloodstream. However, when a tissue is infected or
becomes damaged, the white blood cells recognize the invaded or damaged

20 tissue, bind to the wall of the capillary and migrate through the capillary into the
affected tissue. These events are mediated by a family of proteins called celi
adhesion molecules.

There are three main types of white blood cells: granulocytes, monocytes
and lymphocytes. The integrin ¢,B, (also called VLA-4 for very late antigen-4)

25 is a heterodimeric protein expressed on the surface of monocytes, lymphocytes
and two subclasses of granulocytes: eosinophils and basophils. This protein
plays a key role in cell adhesion through its ability to recognize and bind
VCAM-1 and fibronectin, proteins associated with the endothelial cells that line
the interior wall of capillaries.

30 Following infection or damage of tissue surrounding a capillary,
endothelial cells express a series of adhesion molecules, including VCAM-1,
that are critical for binding the white blood ce;lls that are necessary for fighting
infection. Prior to binding to VCAM-1 or fibronectin, the white blood cells



cells to "roll" along the activated endot helium Mnocytes, | yrrphocgt es,
basophils and eosinophils are then able to firmy bind to2¥&utehergpi3
fibronectin on the blood vessel wall via the 4, integrin. There is

evi dence th%g g@éﬂ 35 interactions are also involved in transm gration of
these white bF ells into the damaged tissue, as wel | ascriwsodnidsi al
rolling event itself. Al though white blood cell mgration to the site of
injury helps fight infection and destroy fmreign material, in many
instances this mgration can becone uncontrolled, with white blood cells
flooding to theimtahesing tueitaig adfesitndas prudado kiowsmeir A8RBHA 211GH fROUNds
capabl e of bl ockilgq t‘?ﬂij@ Pro%@ﬁsﬁsﬁ. t herefore, may be beneficial as

t her apeutic ageft's. ©THs 298 figptestendetbelinm; dongeytes, dymplmiciies,t or s t hat
woul d prevent thgobhitdina i ‘ V, |- .and.. fibronectin.
Sorme of the di seasgs tha?: ognﬁ%ﬂr%lb%gt%n%g% etgchlﬁlfh%ditonﬁlé%ﬁlcﬂﬁ Fongats

bi ndi ng 15 i ncPuthe blong veassbwalbvialthaw fethtdgnin. AtHerrioswlicice Hiasspcheumat oi d
arthriti S5 ast hfﬁ‘?er ct%Inl oLy .rmgti [?I e scl.ergsis, lupus, inflanmmatory bowel
di sease, graft o SerPoRe 2R aNPLel hizspigaten ofthesp whitedlaogiwells ingti abet es.

In addition to meida@agaatmduspﬁbwapémh%iﬁa@rahﬂggv&ufltée% a4(3, is also found
on various cancer cell's, includin | eukem a, nel anoma, |ynphoma and

sarcoma cell's. |t AHBougherhitebingd el emigmison @Ghe eitd ofinjhnshietys figavol vi ng x413,

may be invol vedpfn -5&&&% J: rtain cancers. |nhibitors of a443,

bi ndi ng may, ther ohor ad % gcg’;%gé%ﬂs@%tﬁ ai’ﬁ’f‘?f@'m‘fat%cﬁf £HweAEB f or s of

cancer. The i sdieatinennemtroled; iwith odiite GlbodfceBs PERIALS MEh: ic%' its the
inis disclgsed in U'S. Patent , 510, 332.

bi ndi ng a4li.. to r ot :
Pept i de's?é\/ni ch %eﬁpﬁ?ﬁ?‘ﬁfsf“ MaEs J-opRougiseapabls @f blockire 83 nr56E8, EP O
341915, EP 0 A28erdfffe, Alay beledfichhobaDinic3edd2. 748 208,10 90/ 06108, Novel

conpounds which are _useful for inhibiti preventi f° adhesi on
and cel | adhesidskelap ihihitoes thysradd prgiees therbinding of whiethlbad o405 8/ 22966, WO

98/ 04247 and V\Q@Mﬁ%@@g}#&%’ﬁ therefore an object of the invention to

provi de novel conpoun N30 are inhibitors of a413, binding, and
phar maceut i cal corfoasi dfithedisdass thliight 5U eRated BY Ble ISRBIRBH S 6, binding

15 include, but are not limited to, atherosclerosis, theumatoid arthritis, asthma,

allergy, multiple sclerosis, lupus, inflammatory bowel disease, graff rejection,
contact hypersensitivity, and type I diabetes. In addition to being found on
some white blood cells, a,f, is also found on various cancer cellg, including
lenkemia, melanoma, lymphoma and sarcoma cells. It has been suggested that
20 cell adhesion involving ¢,B, may be involved in the metastasis of certain
cancers. Inhibitors of &, binding may, therefore, also be useful in the
treatment of some forms of cancer.
The isolation and purification of a peptide which inhibits the binding of
0.4f3, to a protein is disclosed in U.S, Patent No. 5,510,332, Peptides which
25 inhibit bindmg are disclosed in WO 95/ 15973, EP 0 341 915, EP 0 422 938 Al,
U.S. Patent No. 5,192,746 and WO 96/06108. Novel compounds which are
useful for inhibition and prevention of cell adhesion and cell adhesion-mediated
pathologies are disclosed in WO 96/22966, WO 98/04247 and WO 98/04913.
It is therefore an object of the invention to provide novel compounds which
30 are inhibitors of &8, binding, and pharmaceutical compositions includiﬁg such

novel compounds.



23 Oct ober 2003 WO 00/ 68188 PCT/ USOQ 12464 3 Brief Summary of the

| nvention The invention is directed to novel conpounds of 2R&GReA 2003
follows: Rgqg\ ~'". N -1 T- -IRA R6E RSRL 1 Fornula | 5 wherein circle Q
represents o rerings; qis an integer of zero to six; i

sel ected fro%ﬁ@gsgﬁ?oup consisting of -C(R9)(RI0)- and -(CA%T,’J,YS[“P’?W& ein
uis an.integer of fromO to 3; J is selected fromthe group consisting of
-0-, -S- and -NR12-; 10 T is selected from‘f'h_e group consisting of -C(O) -
and -(CHzZ)b- wherein b is 15 20 an_ integer of fromO to 3; L is selected
fromthe group consisting of -0-, BigkSummagy of thelnventionp)y- wherein v is an
integer of 0 or 1; X is selected fromthe group consisting of -CO2B,

-PO3H2, -SO8H, -S2NH2, - SO2ZNHCOR14, -O0OP03H2, -C(O NHC( O R15,

- C(O NHSO2R16, t et Thz tivghtionoix diredted toandelvpdipomds of RoglhulB] aRbiloWwd, R6, RS,
R9, R10, R 1, R12, R13, R14, R 5 and R16 at each occurrence are

i ndependently selected fromthe group consisting of hydrogen, hal ogen,
hydroxyl, al kyl, al kenyl, al kynyl, al koxy, ajkenoxy, alkynoxy, -thioal koxy,
hydr oxyal kyl , aliphatic acyl, -CF3, nitro, q{mino, cyano, carboxy, -N(C -C3
al kyl)-C(O (Cl-C3 al kyl),

J M
( RQ;{Q\C/I'kN/I\T/L\R,4
N

& R®
R Ri1
Formula I
5 wherein circle Q represents one or more rings;

q is an integer of zero to six;
M is selected from the group coﬁsisting of -C(R*)}R%)- and
-(CH,),-, wherein u is an integer of from 0 to 3;
J is selected from the group consisting of -O-, -S- and -NR -,
10 T is selected from the group consisting of -C(0O)- and ~(CH,),- wherein b is
) an integer of from 0 to 3; ‘
L is selected from the group consisting of -O-, -NR"-, -S-, and
-(CH,),- wherein v is an integer of 0 or 1;
X is selected from the group 'consistihg of -CO,B, -POH,,
15 -SO5H, -SO;NH,, -SO,NHCORY, -OPO,H,, -C(O)NHC(O)RY,
-C(O)NHSO,RY, tetrazolyl, oxazolyl and hydroxyl; and,
B,RL R RS R, R RO R, R RS, RM R and R at each occurrence
are independently selected from the group consisting of hydrogen,
halogen, hydroxyl, alkyl, alkenyl, alkynyl, alkoxy, alkenoxy,
20 alkynoxy, thioalkoxy, hydroxyalkyl, aliphatic acyl, -CF,, nitro,
amino, cyano, carboxy, -N(C,-C; alky1)-C(O)C,-C, alkyl), _
-NHC(O)NH(C,-C; alkyl), -NHC(O)N(C,-C, alkyl)C(OYNH(C,-C;
alkyl), -C;-C, alkylamino, alkenylamino, atkynylamino, di(C,-C,
alkyl)amino, -C(Q)O-(C,-C, alkyl),



-NHC( O) NH(C1- C3 al kyl ), -NHC(O N(Cl - C3 al kyl ) (O NH(C, - C353 gytophk) 2ggL! - C3
al kyl am no, al kenyl am no, al kynylam no, di (Cl-C3 al kyl)am no,
-C(O0-(C1-C3 al kyl), 23 Cctober 2003 WO 00/ 68188 PCTI US0O0/ 12464 4
-C(ONH (C1-C3 al kyl), -CH=NOH, -PO3H2, -0OPO3H2, -C(O N(C1- C3 al kyl) 2,
hal oal kyl , walolsesiyel koxy, carboxal dehyde, carboxam de, cy@»f,ggdu}iﬂ“

cycl oal kenyl, cycl oal kynyl, cycl oal kyl al kyl, aryl, aroyl, aryl oxy,
aryl am no, biaryl, thioaryl, diarylam no,, heterocyclyl, 5 al kyl aryl,
aral kenyl , aral kyl, alkylheterocyclyl heterocyclylaikyl sulfonyl,

-S02- (C1-C3 al kyl), O@?ﬁ s[ti? P (&?ﬂgg

car boxyl, carbamate ang:?( O)l\fH% zyl(gH ef ei 0 Oé}% 'R9 R10
R11, R12 R13 R14 R 5 (élaﬂty]mBalaalbylmmwslkoxwtsljontdehymscarbathcﬂew th at 10
| east one el ectron donat, or_electron w.thdrawn u in when L
S SNR 15 Ra and RigovaREn Debabind Pefhlori oA Rt s aken
together may form a riapgoxy, ﬂlaﬁﬁnﬁaﬂrﬁﬂnb&lyﬁﬂla&ﬂ@ﬁinbe}ﬁetdfaaycfygrm aring; or
a pharmaceutically acceptable salt thereof. For presently

preferred conpounds meEeXele) @@Yésau‘a’#‘etf’é?wlyl é‘?"@ﬂ‘i&? ¥glkyL pi aryl or
het erocyclyl ring. Nbrsﬁlf&ﬁ/?@s&' g—_a:d%n%h %d:(wp@ug%sl) Qﬁlf&ﬁhﬁdd nvention may
ow

be described by 20 Fornula I
aryloxyalkyl, carboxyl, carbamate and C(O)N’H(benzyl)
wherein B, R', R4 R, R%, R%, R, R!|, R"2, R}, R¥ RY
and RS are unsubstituted or substituted with at
10 least one electron donating or electron
withdrawing group; |
wherein when L is -NR"-, R* and R" taken together may
form a ring;
R® and R® taken together may form a ring;
15 R® and R taken together may form a ring;
or a pharmaceutically acceptabie salt thereof.
For Formuia I, presently preferred compounds may have circle Q as an
aryl, cycloalkyl, biaryl or heterocyclyl ring.
More specifically, the compounds of this invention may be described by

20 Formula II below
O
RS
O OB
F’) m )]\Rw |
L
N
— c N T / \ R4
AN
re R 11
R
O
Formula I
25 wherein Y, at each occurrence, is independently selected from the group

consisting of C(O), N, CR?, C(R*}R*), NR’, CH, O and S;



Rt R6 0 Formula I'l O OB 25 wherein Y, at each occurrenge C{o 2003
i ndependently selected fromthe group consisting of C(O] ﬁ ;
C(R2)(R3), NRS, CH, 0 and S; 23 Cctober 2003 WO 00/68188 PCT/ US00/ 12464 5 m
is an integer of from2 to 5; T is selected fromthe group consisting of

GO and ({Hdyksiwherein b is an integer of 0 to 3; L ispsghgfphedsfromthe
group consisting of 0, NR13, S, and 5 (CH2),, wherein nis an integer of O

or 1; and B, R2, R3, R4, R5, R6, R, R3, R9, R1O, R' and R 3 are
i ndependent |y sel ected fromthe gr oup 06n5| sting of hydrogen, hal ogen,

hydroxyl, al kyl, al ken n koxy, al kenoxy, al kynoxy, thioal koxy,
hydr oxyal kyl , al | p‘Héﬁ‘i‘%‘“@éVlo ¥r \éF% a%ﬂl tro, amino, 10 cyano, carboxy,

-N(C1-C3 al kyl ) - O Die(sBlected fraakd oup c&mﬁ@ M(b)aﬁ@(@ﬂihy\bﬂemmlﬂw O NG -G
alkyl )C(ONH(C, - C3 alkyl), -C, - | kyl am no, al kenyl am no, al kynyl am no,

di (C, - C3 al kyl)ani no, an@etese@om:!p%;s alkyl), -C(O NH—(Cl C3 al kyl), - CHNOH,
;:Z%gz(al dgﬁsgg,z cé%s%iag&'rtl e cycg%lé% éon{sgﬁ.h%?cpyk}{keﬁ k?%?é:ﬁ%hw ,
cycl oal kyl al kyl, aryl, (&H)ywhemim mm;t;nte@ryf@m Inand bi ar yl, thioaryl,
charyham no, heterRYERY o B LT o BRAKEIMe Sty 1)
-SB- (C1-C3 al kyl ), sul &RpRIGHR, theBrodp y&,@mﬁé Jﬁ&ﬂydro@é}{, AQsydn, carbanmate and
- A9 N(benzyl ) hydroxyl, atkyl, alkenyl, alkynyl, alkoxy, alkenoxy, alkynoxy,
thioalkoxy, hydroxyalkyl, aliphatic acyl, -CF;, nitro, amino,
10 cyano, carboxy, -N(C,-C, alkyl)-C(O)C,-C; alkyl),
~NHC(O)NH(C,-C,; alkyl), -NHC(O)N(C,-C; alkyYC(O)NH(C;-
C, alkyl), -C,-C; alkylamino, alkenylamino, alkynylamino, di(C;-
C, alkyl)amino, -C(O)O-(C,-C, alkyl), -C(O)NH-(C,-C, alkyl),
=NOH, -PO;H,, -OPO;H,, -C(O)N(C,-C, alky}),, haloalkyl,
15 alkoxyalkoxy, carboxaldehyde, carboxamide, cycloalkyl,
cycloalkenyl, cycloalkynyl, cycloalkylalkyl, aryl, aroyl, aryloxy,
arylamino, biaryl, thioaryl, diarylamino, heterocyclyl, alkylaryl,
aralkenyl, aralkyl, alkylheterocyclyl, heterocyclylalkyl, sulfonyl,
-S0,-(C,-C; alkyl), -S0,-(C,-C, alkyl), suifonamido,
20 aryloxyalkyl, carboxyl, carbamate and -C(O)NH(benzyl);
wherein when L is -NR"-, R* and R" taken together may form a
Ting;
R® and R?® taken together may form a ring;
R’ and R taken together may form a ring;
25 or a pharmaceutically acceptable salt thereofl
More specifically, the compounds of this invention may be described by

Formula IIT below



wherein when L is -NR13-, R4 and R13 taken together may forRLa fid@ﬁﬁ R6
and R8 taken together may forma ring; RO and R10 taken toget may form
a ring; 25 or a pharnaceutically acceptable salt thereof. l\/bre
specifically, the conmpounds of this invention may be described by Formula
L1l bel ow ¢ ogkdeper 2003 WO 00168188 PCTI USOQ 12464 6 Fefrpiksyihdes O
wherein circle QiIs aring selected fromthe group consisting of (Rlg R5~~
if Npand g is an integer of zero to fo;&:; and, B, R, R5, Rb, R8, RO , Rl
and R' are each independently selected omthe group consisting of

hydr ogen, hal ogen, hydroxyl, alkyl, alkenyl, alkynyl, al koxy, al kenoxy,

al kynoxy, thioal koxy, hydroxyal kyl, aliphatic acyl, -CF3, nitro, am no,
cyano, car boxy, -N(G -G alkyl)-C(O (C -C3 alkyl), -NHC(O NH(CL-C3 al kyl),
-NHC(O N(C,-C3 alkyl ) C(ONH(G - C3 al kyl ) Cit C3 al kyl am no, al kenyl am no,
al kynyl am no, di(C, - C3 al kyl)am no, -C( -C3 alkyl), -C(ONH(C,-C3
al kyl), 10 15 23 Cctober 2003 W 00é68188 P

Formula IIT

5

wherein circle Q is a ring selected from the group consisting of

( Rﬂa—/\ ("%
q l N J_rrr
~
0 and o

g is an integer of zero to four; and,

B,R!, R% RS RE R?, R and R are each independently
10 selected from the group consisting of hydrogen, halogen,

hydroxyl, alkyl, alkenyl, alkynyl, alkoxy, alkenoxy, alkynoxy,
thioalkoxy, hydroxyalkyl, aliphatic acyl, -CF;, nitro, amino,
cyano, carboxy, -N(C,-C; alkyl)-C(O)(C,-C,; alkyl),
-NHC(O}NH(C,-C; alkyl), -NHC(O)N(C,-C; alkyl)C(O)NH(C,-

15 C, alkyl), -C,-C; alkylamino, alkenylamino, alkynylamino, di(C,-
C, alkyl)amino, -C(0)0-(C,-C, alkyl), -C(O)NH~(C,-C; alkyl),



7 -CH=NOH, -PO3H21 -OPO3H2, -C(O N(C1-C3 alkyl)2, hal oal ky} ~. kg@g?sal koxy,
car boxal dehyde, carboxam de, cycloal kyl, cycl oal kenyl, cycloalky

cycl oal kyl al kyl, aryl, aroyl, aryloxy, arylam no, biaryl, thi oaryl

di aryl am no, heterocyclyl, 5 alkylaryl, aral kenyl, aral kyI :

al kyl het er@ewghkaks heterocyclylal kyl, sulfonyl, -S02-(CeerfBsalibih)
-SM-(C1-C3 al kyl), sul fonam do, aryl oxyal kyl, carboxyl, carbamate and
-C(O NH(benzyl); wherein R6 and R8 takenytogether may forma ring; 10 RO
and R10 taken together may forma ring; or a pharmaceutically acceptable
salt thereof. Pr esentlyCH#HDH FROLHG 0 OPOLYHY SCE@HNED Lanal have R6, RS,
RO , RI0O and R' each | dep ndently as hy% @gn&%rm%?% 'h!aloE%lel and R5, at
each occurrence, each? JeFrrqoxaldeh é@iﬂldﬁﬂvﬁpwl met hyl , benzyl
or nmethyl. 15 Presently; @5@@_6@1 {e l&m%

(39)- (1, 3- benzodi oxol - 5- y1) 5’( ft WB%MMAM%WI aroyl, aryloxy,

(2- ox0- 3- (2-t hi enyl net HSM%lé?srbéﬁﬁyldﬂman(lmmmdemwc)ﬁexanoyI ) ami no)

pr opanoisc aci d,

(35) - 3- (1, 3- benzodi oxol ]'kglaw ar%;k?n(y&lﬂragfylfufyg’eﬁeé%cfylPdS met hyl -

2- 0x0- 1( 2H) - pyri di nyl)ﬂlemnmlalkylmm)lfmwpm*(cr@?hlﬁyl) -S0,-(C;-C,

(3S)-3-(1, 3- benzodi oxol i p

5-yl)-3-((2R S)- 2-( 3- (échHﬁb‘} 8%’?%9%&}Ylgxfﬁ%hwb%&%atbwzﬁ)an%yr| dinyl) 20
hexanoyl am no) pr opanoi cc@gN@‘{,(b 7);- 3- (1, 3- benzodi oxol - 5-yl')-3-(((2S)-2-(2-
oxo- 3- (phenyl met hyl ) - 1( 2H) - pyri di nyl ) hexanoyl ) am no) propanoi ¢ acid,
(3,S")-3- whertein andR taken together may form a ring;

(1, 3- begzodi oxol - 5-yl) - 3- ((ﬁ?alﬁ%{lﬁ:mérp{o ac Of'll’)f&ﬁwﬁ%% 5-met hyl - 2- oxo- |
i

(2H) - pyridinyl)hexanoyl ) am no) pr opan0| maceutical ly

accept abl e salts orhghuokceupsalDacioptablesels tefeoEor rruI ae I Il and 111 which
are esters, carba Jo-drugs are
al so cont enpl at edrﬁéﬁgpr%}sr%ﬁ%m?pﬁ\l}%%ﬁt ﬁ?ﬁnﬁﬁééﬁ 8‘ pﬂﬂalﬁaceut i cal

conposi ti ons oWl éash n@e;mnmmsla@hpgbgealokmpm%hgs dit kaggnt and at | east
“one conpound &:]::urretngg egch n ependent 3? Qsthy?lrogen, 2-thienylmethyl, benzyl or methyl.
15 Presently preferred compounds include (38)-( 1,3-benzodioxol-5-y1)-3-(((25)-2-

. (2-0x0-3-(2-thienylmethyl)tetrahydro-1 (ZH)-pyrimidinyl)hexanoyl)amino)
propanoic acid, (35)-3-(1,3-benzodioxol-5-y1)-3 -((2R,5)-2-(3-benzyl-5-methyl-
2-oxo-1(2H)-pyridinyDhexanoylamino)propanoic acid, (35)-3-(1,3-benzodioxol-
5-yD)-3-((2R,§)-2-(3-(3-chlorobenzyl)-5-methyl-2-oxo-1 (2H)-pyridinyl)

20 hexanoylamino)propanoic acid, (38)—3—(1,3-benzodi0xol-5~yl)-3—(((2S)—2-(2-
0xo-~3-(phenylmethyl)-1(2H)-pyridinyl)hexanoyl)amino) propanoic acid, (35)-3-
(1 ,3—benzodioxol-5-y1)-3-((2-—(3-cholorophenyl)methyl)-S—meﬂlyl—z-oxo- 1(2H)-
pyridinyl)hexanoylj)amino)propanoic acid and pharmaceutically acceptable salts
thereof.

25 Derivatives of Formulae I, I and III which are esters, carbamates,
aminals, amides, optical isomers and pro-drugs are also contemplated.,

The present invention also relates to pharmaceutical compositions
comprising a physiologically acceptable diluent and at least one compound of
the present invention.

30 The present invention further relates to a process of inhibiting the
binding of &, integrin to VCAM-1 comprising exposure of a cell expressing

o,f3, integrin to a cell expressing VCAM-1 in the presence of an effective



30 The present invention further relates to a process of ﬁ@@c%b%

bi ndi ng of a4pl integrin to VCAM1 conprising exposure of expreSS| ng
84(31 integrin to a cell expressing VCAM1 in the presence of an effective
23 Oct ober 2003 WO 00/ 68188 PCT/ US4a12464 8 5 10 inhibiting anmount of a
conmpound ofyglohygsiy €sent invention. The VCAM1 nay be onplkhgssubfsace of a

vascul ar endothelial cell, an antigen presenting cell, or other cell type.
The a4(31 nay be on a white blood cell sych as a nonocyte, |ynphocyte,
granul ocyte; a stemcell; or any other cell that naturally expresses a4P
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i so-butyl, andnéd-i:{tédb,uﬁdbll bmdinggvhh@hempnsﬁlaanhﬂm xabﬂmmyﬂec':'nvas used her ei n,
al one or in conbi na?f %;ﬁofs a .20 subst ﬁed O{-dens bstituted
strai ght - chai 40k l?s‘ioﬂpﬂll 6?3Qfﬁ%eﬂtb‘§‘t"?“f“8‘fé”g I A Ch #0nal kenyl

radi cal cont aipizpdrfiéedpatich® 10 carbon atoms. Exanples of such radicals

i ncl udeéobut are not limted to, ethenyl, E- and Z- pentenyl, decenyl and
the lik

Detailed Description of the Invention

Definition of Terms
The term “alkyF”’ as used herein, alone or in combination, refers to C,-
C,, straight or branched, substituted or unsubstituted saturated chain radicals
15 derived from saturated hydrocarbons by the removal of one hydrogen atom,
unless the term alkyl is preceded by a C,-C, designation. Representative
examples of alkyl groups include methyl, ethyl, n-propyl, iso-propyl, n-butyl,
sec~-butyl, iso-butyl, and tert-butyl among others.
The term “alkeny!l” as used herein, alone or in combination, refers to a
20 substituted or unsubstituted straight-chain or substituted or unsubstituted
branched-chain alkenyl radical containing from 2 to 10 carbon atoms.
Examples of such radicals include, but are not limited to, ethenyl, E- and Z-
pentenyl, decenyl and the like.
The term “alkynyl” as used herein, alone or in combination, refers to a
25 substituted or unsubstituted straight or substituted or unsubstituted branched
chain alkynyl radical containing from 2 to 10 carbon atoms. Examples of such
radicals include, but are not limited to ethynyl, propynyl, propargyl, butynyl,
hexynyl, decynyl and the like. -
The term “lower” modifying “alkyl”, “alkenyl”, “alkynyl” or “alkoxy”
30 refers to a C,~Cg unit for a particular functionality. For example lower alkyi
means C,-C; alkyl.



The term "al kynyl " as used herein, alone or in conbi natlog3 [ SodP @ 25
substituted or unsubstituted stral ght or substituted or unsu stl 9
branched chain al kynyl radical containing from2 to 10 carbon atoms.

Exanpl es of such radi cals include, but are not limted to ethynyl,

propynyl, vﬁ; butynyl , hexynyl, decynyl and thefl 11&%00,133@4 term
modi Ty ng

"I oner" aIkyI "al kenyl ", "al kynyl" or alkoxy 30 refers to a
Cl-C6 unit for a particul ar functionality. For exanpl e | ower al kyl neans
Cl-C6 al kyl. 23 Cctober 2003 WO 00/ 6818 PCT/ US00/ 12464 9 The term
"aliphatic acyl" used rein, . alon i n, conbj na refers to

radi cal s of for rru&g ﬁf‘ﬂy?hp%f‘tﬁ)acyl R e“'éf( »@one ghip C&W:PWW“ &IF- deri ved
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car bocycl o COHPRRIGMIPEIEN S8R PBele st SRE. B or o doubl &
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"Cycloalkyl” includes cis or trans forms. Furthermore, the substituents

15 may either be in endo or exo positions in the bridged bicyclic systems.

The term “cycloalkenyl” as used herein alone or in combination refers to
a cyclic carbocycle containing from 4 to 8 carbon atoms and one or more double
bonds. Examples of such cycloalkenyl radicals include, but are not limited to,
cyclopentenyl, cyclohexenyl, cyclopentadienyl and the like.

20 The term “cycloalkylalkyl” as used herein refers to a cycloalkyl group
appended to a lower alkyl radical, including, but not limited to
cyclohexyimethyl.

The term “halo” or “halogen” as used herein refers to I, Br, Cl or F.
The term “haloalkyl” as used herein refers to a lower alkyl radical, to

25 which is appended at least one halogen sub stituént, for example chloromethyl,
fluoroethyl, trifluoromethyl and pentafluoroethyl among others.

The term "alkoxy" as used herein, alone or in combination, refers to an
atkyl ether radical, whcrciﬁ the term “alkyl” is as defined above. Examples of
suitable alkyl ether radicals include, but are not limited to, methoxy, ethoxy, n-

30 Propoxy, iso-propoxy, n-butoxy, iso-butoxy, sec-butoxy, tert-butoxy and the

like. '

The term “alkenoxy” as used herein, alone or in combination, refers to a



20 The term "cycl oal kyl al kyl" as used herein refers to a | pal roup
appended to a | ower al kyl radical, including, but not Ii mf:%’ﬁ)&%{%gkféoﬁ

cycl ohexyhnet hyl . The term "hal 0" or "hal ogen" as used herein refers to I,
Br, d or F. The term "haloal kyl" as used herein refers to a | ower alkyl

radi cal , twooegssigdi ch is appended at | east one hal ogen spBstidoesl: for
exanpl e chl oronethyl, fluoroethyl, trifluoronethyl and pentafl uoroet hyl

anong others. The term "al koxy" as used rein, alone or in conbination,
refers to an alkyl ether radical, wherefh the term"alkyl" is as defined

above. Exanpl es,.0 ui t.abl e alkyl eth radi gal s include, but are not
oot ted t o motdig gt RHmE Al b FnEhe B LiRANs B R ity
| SO- but oxy, s ekl O Yermt“@lkbmVuisQX Mefaied abdiR. Hxal@les bhauifable AlkeAd:geNOXY" as

used herein, algne or in conbination, refers to a 23 Cctober 2003 WO
00/ 68188 PCT/ ssiixalsiipelnde, ot argppt digited fo, pliylaxy, &- ardanymedyl-2pr ovi ded that the

radical is no S0 NRE, wherein the term"alkenyl” is as defined
above. Exanpl éé}%? sSuli tEE)I eeal kenoxy radicals include, but are not limted

to, allyboxy, E- aftle Brm3alipidxy! ausephagerdone camdcdaniiendtiokaefets tdhe t erm

"al kynoxy" as use rein, ,al or i.n.conbination, refer 0 a radical of
for il al kyny st of BEYR gRTIRE Soriees B8 Ba e pel F:58d) b o1 ner
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propar gyl oxy, 2-butynyl oxy and the |ike. The term "carboxyl"” as used herein
refers to a cdf P> Lbpynylogy wdithe likeg - C(O)OH. The term "t hi oal koxy"

Gof  ned above.  The Tois SEBpal o R e Rt o o R Bded 1Y QO R
whereinlR i s -R{Q@XByen.

The term “thioalkoxy” refers to a thioether radical of formula alkyl-S-,
wherein “alkyl” is as defined above.

The term “carboxaldehyde” as used herein refers to -C(O)R wherein R is
hydrogen.

15 The terms “carboxamide” or “amide” as used herein refer to -C(O)NR.R,
wherein R, and R,, are each independently hydrogen, alky! or any other suitable
substituent.

The term “carboxy™ as used herein refers to -C(O)O-,

The term "alkoxyalkoxy" as used herein refers to R O-R O- wherein R,

20 is lower alkyl as defined above and R, is alkylene wherein alkylene is -(CH,),-
wherein n' is an integer from 1 to 6. Representative examples of alkoxyalkoxy
groups include methoxymethoxy, ethoxymethoxy, t-butoxymethoxy among
others.

The term "alkylamino" as used herein refers to R.NH- wherein R, is a

25 lower alkyl group, for example, ethylamino, butylamino, among others.

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

30 The term “alkynylamino™ as used herein, alone or in combination, refers
to a radical of formula alkynyl-NH- or (alkynyl),N- wherein the term “alkyny!”

is as defined above, provided that the radical is not an amine. An example of



15 The terns "carboxam de" or "am de" as used herein refe Rb
wherein Ra and Rb are each independently hydrogen, alkyl %%bgﬁ)?%%}wa
suitable substituent. The term "carboxy"” as used herein refers to -C(OO.
The term "al koxyal koxy" as used herein refers to ROR O wherein Rb 20 is
| ower - al kyiwoareghgsd | ned above and Rd is al kyl ene wherei n abkk®@ngels S
-(CH2)".- wherein n' is an integer froml to 6. Representative exanpl es of
al koxyal koxy groups include nethoxynet qqu, et oxynet hoxy, t-but oxymet hoxy
anong others. The term "al kyl am no" as ‘Used herein refers to RRNH wherein
R is a 251 . . . m no, butyl am no, anong
ot hers. The t%ﬁﬁ@kﬁ)ﬁ%{%ﬁgﬁ%ﬁgﬁglépﬁ%%?!é}l%l?%, (i‘i'one or in conbination,
refers to a radi CBiletafn dedkpldning! dsanyd hdwtin oofers & RBLY wikem Rpfey ei n t he
term"al kenyl” is .as defined above, provided that the radical is not an
enanine. An e "Hf)fnélewger’é]ﬁéﬁe%ﬁcﬁg?f?ll%‘g‘?rﬁﬁqg of appledicthylaning.and i no

radi cal . 30 Thethyerepyiahiky, loagbiters, as used herein, alone or in
conbination, refers to a radical of fornula al kynyl-NH or (al kynyl)2N-
wher ei n 3t he t er m "Hielgry/laming” @s ysed hereinvsteratgdll- - provi ded that the radi cal
IS not an am ne. E=101s) / P USOQ 12464
11 such al kynyl amﬁr:hg%radi !:kgf(géalrbs%ﬁw}?gggér%g%glr%éﬁf%f%é%%galrﬁgﬁiﬁ%augﬂfhe term

"di al kyl am nopreasuslisdefinké appendadad drepatent RbIRGNar mdiety diroudR aracbonfd  are

i ndependently _selected.fr | ower al kyl, K for exanple djethylam no, and

net hyl propyl &M ,xag%?w?@(ﬂ’g’i‘?. 0@’11%«5“(&6&%0“%{% VL, ghoxycathopdr ei n refers
to H2N- . Theadddsdpropakicaroaslrdamnylothess used herein refers to an al koxyl
group as previously defined appended to the parent nolecul ar noiety

throughl®% car bony| Thedersy gy igm spmeaticons ed Bsgiaaiane ayin combingden,
met hoxy car bonylers BlNA¥KRAELH WhbubstiBRA abBRAR BHGAL R H.AHR 2Pt her's.

6 to 12 carbon atoms such as phenyl, naphthyl, indenyl, indanyl, azulenyl,

fluorenyl and anthracenyl; or a heterocyclic aromatic group which is an
aromatic ring containing at least one endocyclic N, O or S atorn such as furyl,

15 thienyl, pyridyl, pyrrolyl, oxazoly), thiazolyl, imidazolyl, pyrazolyl, 2-
pyrazolinyl, pyrazolidinyl, isoxazolyl, isothiazolyl, 1,2,3-oxadiazolyl, 1,2,3-
triazolyl, 1,3,4-thiadiazolyl, pyridazinyl, pyrimidinyl, pyrazinyl, 1,3,5-triazinyl,
1,3,5-trithianyl, indolizinyl, indolyl, isoindolyl, 3H-indolyl, indolinyl,
benzo[b]furanyl, 2,3-dihydrobenzofuranyl, benzo[b]thiophenyl, 1H-indazolyl,

20 benzimidazolyl, benzthiazolyl, purinyl, 4H-quinolizinyl, isoquinolinyl,
cinnolinyl, phthalazinyl, quinazolinyl, quinoxalinyl, 1,8-naphthridinyl,
pteridinyl, carbazolyl, acridinyl, phenazinyl, phenothiazinyl, phenoxyazinyl,
pyrazolo[1,5-c]triazinyl and the like. “Aralkyl” and “alkylaryl” employ the term
“alkyl” as defined above. Rings may be multiply substituted.

25 The term “aralkyl” as used herein, alone or in combination, refers to an
aryl substituted alkyl radical, wherein the terms “alkyl” and “aryl” are as
defined above. Examples of suitable aralkyl radicals include, but are not limited
to, phenylmethyl, phenethyl, phenylhexyl, diphenylmethyl, pyridybmethyl,
tetrazolyl methyl, furylmethyl, imidazolyl methyl, indolylmethyl, thienylpropyl

30 and the like. _

The term “aralkenyl” as used herein, alone or in combination, refers to

an aryl substituted alkeny! radical, wherein the terms “aryl” and “alkenyl” are as



10 The term"aryl" or "aromatic" as used herein alone or in~cREbI AR on,
refers to a substituted or unsubstituted carbocyclic aromatl C group haV| ng
about 6 to 12 carbon atons such as phenyl, naphthyl, indenyl, indanyl,
azulenyl, fluorenyl and anthracenyl; or a heter ocycl ic ar omati c gr oup
which is aggogkf@ti c ring containing at |east one endocyelriGodMase? OF
atom such as furyl, 15 thienyl, pyridyl, pyrrolyl, oxazolyl, thiazol yI

i m dazol yl , pyrazol yl, 2- pyrazol i nyI pﬁ azol i di nyI i soxazol yl,
isothiazolyl, 1,2,3-oxad|azolyl 1,2 i azol yl, I,3,4-thiadiazo|y|,
pyridazinyl, pyrimdinyl, pyrazinyl 1 3,5-triazinyl, 1,3,5-trithianyl,

i ndol i zi nyl, 'dﬁ'aﬁeﬁﬂ 9¥§ soi ndol yl, 3H—i ndoI yl, indolinyl, benzo[Db]furanyl,
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peridinyl, carliazabWaicShlGd VbR DRHE) phoGfR! MRy |

phenoxyazi nyI pyrazol o[ 1, 5-cJtri azl nyl and ? e. "Aral kyl" and

"al kyl ar gl " enpphiylatnkt@ Eeﬁwndﬁ-lpwlﬂyiammwaﬂ thttéxﬂ:eabove Ri ngs may be

mul tiply substitut 25 . The -4 erm T " as u | al one or in
conbi nat i on, refer??l% ‘b1 1 e%ﬁletrg on or}nkm?“%gna di c’a?fnfs\k?ﬁ%rel n the
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furyl nethyl, Irgalsla%@koﬁhuﬁ%hm@ 7wliePéi|1Q{h)€|té?ﬁt‘43b9|1 is kA& BERARY An 30 and the
like. The term "aral kenyl" "as ‘used herein, alone or in conbination, refers

to an dbyl smsmple@féﬁumﬂémalﬁdmmhmwh@ﬂ@ﬁh the terns "aryl" and
“al kenyl* are as 23,Grgquer, 700, YR.AR GRSE, PCTLLSARTI2464,p def | nec
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benzoyl, 4 halobenzoyl, 4-carboxybenzoyl, naphthoyl, pyridylcarbonyl and the
15 like.
The term “heterocyclyl” as used herein, alone or in conibinaﬁon, refers
to a non-aromatic 3- to 10- membered ring containing at least one endocyclic N,
Q, or S atom. The heterocycle may be optionally aryl-fused. The heterocycle
may also optionally be substituted with at least one substituent which is
20 independently selected from the group consisting of hydrogen, halogen,
hydroxyl, amino, nitro, trifluoromethyl, trifluoromethoxy, alkyl, aralkyl,
alkenyl, alkynyl, aryl, cyano, carboxy, carboalkoxy, carboxyalkyl, oxo,
arylsulfonyl and aralkylaminocarbonyl among others.
The term "alkyliheterocyclyl" as used herein refers to an alkyl group as
25 previously defined appended to the parent molecular moiety through a
heterocyclyl group, including but not limited to 2-methy!-5-thiazolyl, 2-methyl-
1-pyrrolyl and 5-ethyl-2-thiophenyl.
The term "heterocyclylalkyl" as used herein refers to a heterocyclyl -
group as previously defined appended to the parent molecular moiety through an
30 alkyl group, including but not limited to 2-th1eny1methy1 2-pyridinyimethyl and
2-(1-piperidinyl} ethyl.

The term “aminal’ as used herein refers to a hemi-acetal of the structure



S naphthlam no, 2-, 3-, and 4- pyridylanlino and the |ikey3z HRepbesdts
"biaryl" as used herein, alone or in conbination, refers to a radical of

formula aryl-aryl, wherein the term:’ ‘aryl" is as defined above. The term
"thioaryl™ as used herein, alone or in conbination, refers to a radical of
formul a ary, wherein t he term"aryl" is as defined o0/¥kea O €xanpl e

of a thi oaryP ragl cal is the thiophenyl radical, The term aroyl'q as used
herein, alone or in conbination, refers_ to a radical of forrmula aryl - ,
wherein the term"aryl" is as defined ab%ve Exanpl es of suitable aromatic

acyl radicals include t are not enzo hal obenzoyl
4- car boxybenZof m%&%kﬁgy‘f“’herﬁ?%h’c%‘ 'b alffrf'&g} %qunﬁk The term
"het er ocycl ylhgd@?erpgﬁ(glg} nﬁbﬂer@ktﬂﬂ@sﬂfstﬂu@ntconbl nation, refers to a

non-aromati c ered ring containi at |east one endocyclic N,
0, or S atom TheTheteenoeW’lésm?h@@ndpﬁersaﬁﬂ(ﬂg%r‘xhﬂ%gw The heterocycle

may al so opt| lﬂl’éf‘&% &&H?Hh%z"{lﬁgblﬂﬁﬂ}tlﬁgml east one substituent which is
e

20 i ndepende rom group consi sting of hydrogen, hal ogen,
hydr oxys, am no thb tefn “tarbdvharelr mmeddhekein taférs tcumipoaidabaged oal kyl , ar al kyl

al kenyl , alky car boxy, carboal koxy, carboxyalkyl, 0Xxo,
arylsulfonyl %L?&ﬁé&ﬁg%hrbonyl anong others. The term

"al kyl het erocycl Y ifse 8Bthd 8Re A8 lignéit w@céﬁ?@as@kﬁwmgﬁ@up as 25
previ ously defined appended to the parent ecul ar noiety through a

het er ocycl yl ugeehgptutedFedieiies, nguhsmutin@tnav PerbY erp ergnge gUPSAUcEas hi azol yl |
2-met Nyl - 1 FXEohts Wil Gerets Slids: &m‘oé ORI nyaliSi, bttt er ocycl vl al kyl "

as used herein refers to a heterocyc group as-previousl’y defined

appenddd t o tdagbopar aninesybétematoas, lnwem]lyylilhwmﬂjlknxanlowaﬂ al kyl group,
I ncl udi ng but _not

2-(1- pi peri di%¥§A x?'caé]lfq{‘)” ag(?%ga“fzoé‘&%cggﬁ’g’gkogg%é t%%‘g%&h%b%:ﬁ rrregp glr s a? g a
hem -acet al ofifthyBmSihyLakyl, erafkgl, Gk Al IrliRyaEY, 64888, PCT/ USOO 12464
carboalkoxy, carboxyalkyl, cycloalkyl, cycloalkylalkyl, heterocyclyl,
alkylheterocyclyl, heterocyclylalkyl, oxo, arylsulfonyl and
15 aralkylaminocarbonyl or any of the substituents of the preceding paragraphs or
any of those substituents either attached directly or by suitable linkers. The
linkers are typically short chains of 1-3 atoms containing any combination of -
C-, -C(0)-, -NH-, -S-, -8(0)-, -O-, -C(0)0- or -S(0)O-. Rings may be
substituted mulitiple times.
20 The terms “electron-withdrawing” or “electron-donating™ refer to the
ability of a substituent to withdraw or donate electrons relative to that of
hydrogen if hydrogen occupied the same position in the molecule. These terms
are well-understood by one skilled in the art and are discussed in Advanced

Organic Chemistry by J. March, 19835, pp. 16-18, incorporated herein by

25 reference. Electron withdrawing groups inciude halo, nitro, carboxyl, lower
alkenyl, lower alkynyl, carboxaldehyde, carboxyamido, aryl, quaternary
ammonium, triflucromethyl, and aryl lower alkanoyl among others. Electron
donating groups include such groups as Hydroxy, lower-alkyl, amino, lower
alkylamino, di(lower alky!)amino, aryldxy, mercapto, lower alkylthio, lower

30 alkylmercapto, and disuifide among others. One skilled in the art will
appreciate that the aforesaid substituents may;have eleciron donating or electron

withdrawing properties under different chemical conditions. Moreover, the



13 RhiC(NR; R ) (NRKRI') - wherein Rh, R ,1, Rk and Rl are eacky | pﬂjb%ntly
hydr ogen, al kyl or any other suitable substituent. The te%b’mbeggtger' as used
herein refers to -C(OP,,,,, wherein R is hydrogen, alkyl or any other
sui tabl e substituent. 5 The term "carbamate” as used herein refers to
conpounds Pagseshsn carbamic acid NH2C(O) OH. Use of the pbpygoiSish® IS
meant to enconpass substituted and unsubstituted noieties. Substitution
may be by one or nore groups such as al ﬁ‘phols, et hers, esters, am des,

sul fones, sulfides, hydroxyl, nitro, cyanho, 10 carboxy, am nes,

het er oat ons, | ower.al kyl | al koxy.. .| r I

al koxyal koxy, pra?é?ﬂtbryffgty%éﬁogtg%ﬁ{sa,mstmrw? u%?%yﬁ\gtoﬁ%@ﬁ@éﬁﬁ%%%gﬁ&%t hyl , al kyl,
aral kyl , al kemslabood-idwitifled gadupk., cyano, carboxy, carboal koxy,

car boxyal kyl , cycl oal kyl, cycl oal kyl al kyl, heterocyclyl,

al kyl het erocycl yl , ThemBH@Esfers csicRy® dog Eg,"raFﬁ%Fltrgﬁl‘”F‘gﬁ%}"ménd 15

ar al kyl am nocaggnshts 3fe HARY nidth, {ikGoSUBRbL IR, RYlalikifoyl8a66), g par agr aphs
or any of those substituents either attached directly or by suitable

| i nkers.5The -chbmkdserbteremidy,siyerd, bylfonkl suifozidgi eteredyclyl, Buaniding cont ai ni ng
any conbi nation_of - % - - H- - IR O SRR or -S(OO0.
Ri ngs may be AL AT “%uﬁ)%‘?’%ﬂ"‘y‘ N ?lh%g”.er ?B}%{Pﬁé&urtf%n#%g ’salts%y(a}&y,

"el ect ron-wi t helrer\ailiogy, lower aikyd Ginier) iohen alklaging, éflewet dkglmingbi | ity of a
substituent to w thdraw or donate el ectrqns relativ t hat of hydrogen if
hydr ogen occuﬁF’é‘EPlPW%r%ﬂgﬁr@%gﬁoﬂnﬁ?aﬂtﬂa&bﬁeﬁmﬁ@cﬁfi&ﬁqﬁ e terms are

wel | -under st ood by AQRgedetdih, 5k tkih tdogpdiitio®Ns indn@edliosaetngRss 4 N Advanced
Organic Chemistry by J. March, 1985, pé)_. 16- 18, incorporated herein by 25
referend®. El exadugicopiprinige fisaepifigddnpedienie intaesnsaifisd anrpynis as walk soxyl , | ower
al kenyl , 1 ower : . ?“fg’.“% : guat er nary
anmoni um tri faflﬁg};(}gﬁﬁt %ﬁh?r%a@g’ arey %gﬁ%ﬁcg%f’%gﬁgy a%‘oaﬁgﬁé%‘%grs. El ectron
donat i ng gr ouppedifial ingledients in the spepified smbyrds. oxy, | ower - al kyl, am no, | ower

_ al kylam no, di (| O\A%e %hgﬁc?uﬁlrrrl‘grp in ?'ggxlu?af(ﬁ or nrrr?gr 6%){“grtnulla%\fea1r1d ﬁi tl:(a\{ll thio, Iower
be a mono-cyclic heterocycle or aromatic ring, or can be a bicyclic ring. When

15 more than one Y is C(RH)(RY), the C substituents from each Y may be joined to

form a ring.

Suitable substituents for the aryl, alkyl, cycloalkyl, heterocyclyl groups
or ring including Y defined above, when present, include alcohols, amines,
heteroatoms, or any combination of aryl, alkyl, cycloalkyl or heterocyclyl

20 groups either attached directly, or via suitable linkers. The linkers are typically
short chains of 1-3 atoms containing any combination of C, C=0, CO,, O, N, 5,
S=0, SO,, as for example ethers, amides, amines, ureas, sulfamides,
sulfonamides, and the like.

For example, R, R?, R}, R’, R7, R"" and R" in Formulas I, I and [I

25 above may independently be, but are not limited to, phenyl, thienylmethyl,
isobutyl, n-butyl, 2-thienylmethyl, 1,3-thiazol-2-yl-methyl, benzyl, thienyl, 3-
pyridinylmethyl, 3-methyl-1-benzothiophen-2-yl, allyl, 3-methoxybenzyl,
propj-rl, 2-ethoxyethyl, cyclopropylmethyl, benzylsulfanylmethyl,
benzylsulfonylmethyl, phenylsulfanylmethyl, phenethylsulfanylmethyl, 3-

30 phenylpropylsulfanylmethyl, 4-((2-toluidinocarbonyl)amino)benzyl, 2- |
pyridinylethyl, 2-(1H-indol-3-ylethyl, 1H-benzimidazol-2-yl, 4-
piperidinylmethyl, 3-hydroxy-4-methoxybenzyl, 4-hydroxyphenethyl, 4-



30 al kyl mercapto, and disulfide among others. One skill edyi BofRer figz W I |
appreci ate that the aforesaid substituents nmay have el ectron donating or
el ectron w thdrawi ng properties under different chem cal conditions.

Mor eover, the 23 October 2003 WD 00/ 68188 PCT/ USOQ 12464 14 present

i nvention wgRheR ates any conbination of substituents sgbggéffdsom the
above-identified groups. The nost preferred el ectron donating or electron
wi t hdrawi ng substituents are halo, nitrg, al kanoyl, carboxal dehyde,

aryl al kanoyl , aryloxy, 5 carboxyl, car Béxarri de, cyano, sulfonyl,

sul f oxi de, heterocycl yl uaternary r aIkenyI
| ower al kynylmlgﬁhef%ﬂaﬁ?ﬁ?ﬂ%ﬂ%ggﬂ“ﬁ&a g stgcetylrgiRg }P%gE?T;ED‘é(?g&‘P PO kyl , ~ ami no,
| ower al kyl amj. &amoﬁlﬁ kpweJm@bmh}laqu&zylsamm hefjikpl nercapto,

mer capt oal kyl , al kylthio and hi 0 used herein, the term

"compositi on"(meﬂlyil&ntfemd)@aunoapl@mclo%-pmg@pherwb 2gmehyiphenyb igapranyh@- t he
specified in s any product
O %gil Eﬂ-}otﬁ dH}l t3'rti-:heg.&r ect P ?“’ngﬁ@i’c‘o |9r?g%é| aﬁ of the specified

whi ch results,

I ngredi énts |d$bt3t1hﬂfaﬁjﬂmethﬁrl edmnmmjhmﬁ 4-{(2etotuidigpcartbohyl phinthgp ypheangl, Por nul a 11 or
ring Qin Fornul ae | d )l clic h rocycle or aromatic
ring, or can @%"‘%”%FWBPWOF’F > R ﬂsul%yfﬁhyﬁ of ﬁlgﬁl ‘g%f’@ IQ(R2) (R3), the
C substit uentgs fHddPne3de n){kém@ﬁni cﬁﬁscyfcilﬁfﬂp@fl kjdMbutyBUi t abl e _
substituents for the aryl, al kyl, cycloal kyl eterocyclyl groups or ring

including Y d@fclqne'ayla ex%wpam@%:érﬁnd 4rﬁthyd@palraéﬂwm0§go snes,

het er oat ons, I I het er ocycl yl
20 groups eit gt agﬂgd{%{e?gdgﬁoﬁhaq{n St\l/(fhgdsﬁh‘m &1%{1& HThe | i nkers
are typiocal | ymem}ylbr-plpetaamw-wbtoﬂ-ﬁpa'anns, audntrmrphaigloamyngoﬁn’ﬂlsnat i on of C,

C=0, C2, O, . for. exa de , am nes, ureas,
sul f ani des, g’u?ﬂ% aWPgB%%EP E’F‘Tg alqnﬁéué%rcy‘gﬁgﬂﬂ coye , Rl, RS, R,
R' and R 3 i neyefupemtyBandloyclohexdMaimbid others.

The R* substituent for Formulae I and II above may be, but is not limited

=

to, 1,3-benzodioxol-5-yl, 1-naphthyl, thienyl, 4-isobutoxyphenyl, 2,6-

15 dimethyiphenyl, allyloxyphenyl, 3-bromo-4-methoxyphenyl, 4-butoxyphenyl, 1-
benzofuran-2-yl, 2-thienylmethyl, phenyi, methysulfanyl, phenylsulfanyl,
phenethylsulfanyl, 4-bromo-2-thienyl, 3-methyl-2-thienyl, or 4,5-dihydro-1,3-
oxazol-2-yl.

The R® and R® substituents for Formulas I, IT and III above may be, but

20 are not limited to hydrogen, butyl, benzyl, benzyloxymethyl, ethyl, propyl,
phenylsuifanylmethyl, benzylsulfanylmethyl, methylsulfanylethyl,
ethylsulfanylmethyl, methyl, or carboxyethyl.

Abbreviations

25 Abbreviations which have been used in the schemes and the examples
which follow are: BOC for t-butyloxycarbonyl; EtOAc for ethyl acetate; DMF
for dimethylformamide; THF for tetrahydrofuran; Tos for p-toluenesulfonyl;
DCC for dicyclohexylcarbodiimide; HOBT for 1-hydroxybenzotriazole; TFAA
for trifluoroacetic anhydride; NMM for N-methyl morpholine; DIPEA for

30 diisopropylethylamine; DCM for methylene dichloride; LHMDS for lithium
hexamethyl! disilazide; NaHMDS for sodium ilexamethyl disilazide; CDI for
1,1'-carbonyldiimidazole HBTU for O-benzotriazol-1-yl-N,N,N’, N’-



25 above may independently be, but are not limted to, pPheP¥kuper 2003

thi enyl methyl, isobutyl, n-butyl, 2-thienylnethyl, '

1, 3-thiazol -2-yl-nmethyl, benzyl, thienyl, 3- pyridinylnmethyl,

3- et hyl -I - benzot hi ophen-2-yl, ally], 3-nethoxybenzyl, propyl,

2- et hoxyethyboesfe¥Cl opropyl met hyl . benzyl sul fanyl met hyl, perwsoon2ass
benzylsulfon§¥nethyl, phenyl sul f anyl net hyl , phenet hyl sul fanyl nethyl, 3 30
phenyl propyl sul f anyl net hyl , 4-((2-to|uiqknocarbonyl)anino)benzyl, 2-
pyridinylethyl, 2-(1 Hindol-3-yl) ethyl,” 1H benzi m dazol -2-yl, 4-

pi peri di nyl met hyl - hydr oxy- 4- e e Py O hyl, 4 23

Qct ober 2003 V@Bﬁ?@%@‘“@ﬁ%ﬁé@%ﬁe %yéa}nf%%g%%wﬂm%

phenyl sul f onypapyinglethyfeathdditiniediytiroohiptidaand, TBE foe TRIBcyyiTeestdaline.

4-am nophenyl, 4-chiorophenyl, (4-(benzy|sulfonyl)am.no)phenyl,. (4-

(et hyl sul fonmf&?ﬁ%)afﬁ@ﬁﬁv}ateﬁ-aérﬁlﬁd‘ﬁhwf #’cﬁ%’ﬂ%"ﬁg}bﬁﬁ‘éﬁﬁéfrﬁxf‘d%pr opyl , 2-
oxo- | - pyrrol i fighWl o1 Bmbiaedilyd stlhymel HEsaRwsidioe1gevl-salchanyDeet hyl , 5
octylsulfanylnethyﬁ, 3-am nophenyl , 4-((2-toIU|dlnocaybonyl{anlno)phenyl,
2- ((methyl behdsucinenNrioy) bresnagdginei R foryli-groline; A forLigjytamige; S for L-

et hyl sul f anyl et hy. . ba: Li } ring such as

cycl opropyl, %?E?ﬁt&??%?ﬁgg§§$%%§ﬁf§$F$E§§ﬁgﬁggyﬁﬁﬁ§¥%?peridinyI, and

4- t et r ahydr opyr anyExadpbesgpf thicprocedurefRdtilzed tcRyBthesize thecdmprivads 4@ form a ri ng
such as pyrroljdino, i-piperidino, 4 10 nethyl-I|-piperazino,
4-aceto-|-pipéPﬁEﬂﬁ%?y%ﬁéﬁﬁwﬂ%ﬁ YP%ho anong others. RO and RL nmay be
linked to forma ring such as cycl opropyl, cyclobutyl, cyclopentyl, and
cycl ohexyl anong others. The R4 substituent for Fornulae | and |l above may
be, but is not limted to, 1,3-benzodioxol-5-yl, 1-naphthyl, thienyl,

4-i sobut oxyphenyl, 2,6 15 di net hyl phenyl, allyl oxyphenyl,

3- brono- 4- net hoxyphenyl, 4-butoxyphenyl, 1- benzofuran-2-yl,
2-thi enyl net hyl, phenyl, nethysul fanyl, phenylsul fanyl, phenethylsulfanyl,
4- br ono- 2-t hi enyl, 3-nethyl-2-thienyl, or 4,5-dihydro-1, 3- oxazol-2-yl. The
-R6 and R$ substituents for Formulas 1, Il and H above may be, but '




20 are not
propyl, phenyl sul fanyhnet hyl
et hyl sul f anyl et hyl, net hyl,

limted to hydrogen, benzyloxynE?
, beezyl sul fonyl net hyl , net hy
or carboxyet hyl .

butyl, benzyl,

?}éiotbgﬁ% et 1hy| ,
Abbrevi ati ons 25

Abbr evi ati ons whi ch have been used in the schemes and the exanpl es which

fol l ow ar gy Bi¥sdsOr t - butyl oxycarbonyl ; Et OAc for ethyl @bfrasPM  for
dinethylfornanlée; THE for tetrahydrofuran; Tos for p-toluenesulfonyl; DCC
for dicycl ohexyl carbodii m de; HOBT for &-hydroxybenzotriazole; TFAA for
trifluoroacetic anhydride; NWMfor N ne %yl nor phol i ne; DI PEA for 30

di i sopropyl et hyl am ne; DCM for methyl ene dichloride; LHVDS for |ithium
hexanmet hyl di sil azi de; NaBNDS for sodi um hexanet hyl disilazide; CDI for
1,1"-carbonyl diimdazol e HBTU for 0-benzotriazol-l-yl-N, NN, N 23 Cctober

EDClI for

1-[ 3- (di et hyl am no)
and TBS for TR S-buffered saline.

propyl ] - 3-et hyl catbodi i m de hydrochl ori de

ke ahppevi ated as fol | ows:

2003 WO 00/68188 PCT/ US00/ 12464 16 tetranethylugqniurn hexaf | uor ophosphat e,

Am no acids a

C for L-cysteine;mfi (IEM%spartic1§ﬂ?%; E for L-yglutam c acid; G for
for it euci ne; L [ L-l eucine; N for

glycine; H for L-histidinpe; |
L- asparagi ne; P for L-proline;
L-threonine; V for L-valine,

and Wfor

Q for

L-glutamne; S for L- serine; T for
L-trypt ophanz Exanples of the

NaHCO3

procedures utilized to synthesize the conpounds are iIMug}%qk@F by the

foll ow ng schenes.

23 Cctober 2003 WO 00/68188 17 1)
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Scheme 1
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O HBTU, DI PEA HZN ,~, OH NaBH(QAc)3 S HO 25 Boc20 76 23 N}%@%Qﬁg@ﬁ?HE

NaBH4, MeOH a) DMBO, (COCL)2 b) 26 ¢) NEt3 NL NN N H 28

H20, MeOH 20 Scheme 2 23 Doc NL,CHO 2.1 HCl, dioxane OH 23 Cct ober

WO 00/68188 PCT/US00/12464
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Scheme 3, shown below, illustrates the procedure described in Example 11.

o COOEt o o o COOEt
H
oSl ol it
z z H
H g 0 8] ( o
( 23 3

PhCH;, reflux
2
~ o COOEt
Me,N | NaOH, THF
jﬁﬂ‘i @\,{@\)LN’%I% H,0, MeOH
EtOH, AcOH o o ~ *H o
Reflux (
33

C

3

N o COOH
N\:/U\NL@Q
o o 5 H 0>

1

Scheme 3

Scheme 4, shown below, illustrates Example 12.
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Scheme 4



WO 0(c)/ 68188 19 PCT/ USOJ 12464 Scheme 3, shown bel ow, ili%é[f:{o%@&he
procedure described in Exanple 11. M2N -~CHO EtOH, AcOH Re 1 Schene
3 Schenme 4, shown below, illustrates Exanple 12. COOEt NaBH4 EtOH 33 - 35
H2, Pd/C Et CAc NaOH, THE O H2O, McCH Schene 4 23 Cctober 2003 WO 00/ 68188

20 Schenme go ek below, illustrates the procedure of ExapBifinisgs O N2
NO2 Acetone, reflux 02N PCT/ USCO 12464

20

Scheme 5, shown below, illustrates the procedure of Example 13.

cl NO,
NO,
N\ O,N Cl-
| NQ, . N+
P =
Acetone, reflux l
-
37
K;Fe(CN)g, KOH,
HO— NH, Cl- lNT\ water, toluene
n-Butanol =
33

OH
RuCly, X,S,0 CO.H
Ui, Kooytls,
N__-0 KOH, water N O
| P | P

39 40
Scheme 5

Scheme 6, shown below, illustrates the procedure described in Example 14.

N+ 42
Cl- | ~ K3Fe(CN)g, KOH, +
/ water, toluene

Ox N
ISP

43

Scheme 6



37 HO- NH2 n-Butanol C 38 QOH 39 RuCl3, K2S208, KOH, \Natgfgogforggp%o%
K3Fe(CN) 6, KOH, water, toluene Q. CO2H N, NO 40 Schene 6, shown bel ow,

illustrates the procedure described in Exanple 14. OHN_ -- OCHN C- r 1
r- - 1 K3Fe(CN)6, KOH, 41 water, toluene 42 43 5 Schene 6 23 Cctober 2003
VO 007 6818, golssiss PCT/US00/12464

21

Scheme 7, shown below, illustrates the procedure described in Example 15.
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Scheme 7



PCTI US00/ 12464 Scheme 7, shown below, illustrates the pr o%agg%e i bed
in Exanple 15. HZN O 0 ,S Il NaBH(OAc)3 C CH2CH2C

HOBT 45 0 11 NMM DM 44 NaCH, THE MeO HH Cs2CGCB, THE Et 3N, C CHZCHZCI Br
47 48 Scherme 7 23 Cctober 2003 WO 00/ 68188 PCTI US40/ 12464 22 Scheme 8,

shown bel oy ehddigsst rates the procedure described in Exanpéfudfmdii2 U

22

Scheme 8, shown below, illustrates the procedure described in Exampie 16.

F NH2 NOZ

NO, Fe
K,CO3, DMF AcOH/BIOH
NH, § P
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NaH, DMF Y

52

Scheme 8
5 Scheme 9, shown below, tliustrates the procedure described in Example 17.
oo Qg
AN K,CO4, DMF N NH
)FNH 2C03, )//
o]
53
Scheme 9

10



NO2 K2CC8, DMF 49 CDI, CH2Cl2 50 Br CH2COCEt NaH, DMF 52 Sghgnp, 8 £dd, Fe
ACOHHEtOH O 51 5 Schene 9, shown below, illustrates the procegure
described in Exanple 17. K2C03, DMF 53 Schene 9 10 23 Cctober 2003 WO
00168188 PCT/ USQO 12464 23 Schene 10, shown below, illustrates the
procedure Jgsaésifaed i n Exanple 18. CIJH H2ZN 0 COOH NH2 ERGpsdoldBss NWM
DMF O

23

Scheme 10, shown below, illustrates the procedure described in Example 18.

COOH o
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55
Scheme 10
5 Scheme 11, shown below, illustrates the procedure described in Example 19.
CHO
N7 @ N7
\ .
HN KOH/EtOH, 85 °C HN
o O 5
Scheme 11

Scheme 12, shown below, illustrates the procedure described in Example 20.
sl e¥ ¥
Br — N
THF
NO, NO;

Scheme 12
10



O NH2 0 54 CDI T ~J CCH2CH2Cl, 85 C H\wyN Ow 0 55 chj’@ heme
11, shown below, illustrates the procedure described in Cﬁ%ge's?g()%%

HNy KOHEtOH, 85 C HN 0 Schene 11 Schene 12, shown bel ow, illustrates the
procedure described in Exanple 20. THE NO2 Schene 12 NO2 5,7 10 23 Cctober
2003 WO 0Q488&esPCT1 USOO 12464 24 Schenme 13, shown bel opprdiddoisdsk at es the

procedure descri ed in Exanple 21. 0 OH HSCH2CH20OH, HC1, EtOH, H20 Schene
13
24

Scheme 13, shown below, illustrates the procedure described in Example 21.

@N}Iz @/YL
NH,  HSCH,CH,0H, @[ I/@

HCI, EtOH, H,0O

Scheme 13

5 A detailed description of the preparation of representative compounds of
the present invention is set forth in the Examples.

The compounds of the present invention can be used in the form of
pharmaceutically acceptable salts derived from inorganic or organic acids. The
phrase "pharmaceutically acceptable salt” means those salts which are, within

10 the scope of sound medical judgement, suitable for use in contact with the
tissues of humans and lower animals without undue toxicity, irritation, allergic
response and the like and are commensurate with a reasonable benefit/risk ratio.
Pharmaceutically acceptable salts are well-known in the art. For example, S. M.

Berge et al. describe pharmaceutically accei)table salts in detail in J.

15 Pharmaceutical Sciences, 1977, 66: 1 et seq. The salts can be prepared in situ
during the final isolation and purification of the compounds of the invention or
separately by reacting a free base function with a suitable organic acid.
Representative acid addition salts include, but are not limited to acetate, adipate,
alginate, citrate, aspartate, benzoate, benzenesulfonate, bisulfate, butyrate,

20 camphorate, camphor sulfonate, digluconate, glycerophosphate, hemisulfate,
heptanoate, hexanoate, fumarate, hydrochloride, hydrobromide, hydroiodide, 2-
hydroxyethansulfonate (isothionate), lactate, maleate, methane sulfonate,
nicotinate, 2-naphthalene sulfonate, oxalate, palmitoate, pectinate, persulfate, 3-
phenylpropionate, picrate, pivalate, propionate, succinate, tartrate, thiocyanate,

25 phosphate, glutamate, bicarbonate, p-toluenegulfonate and undecanoate. Also,

the basic nitrogen-containing groups can be quaternized with such agents as



5 A detailed description of the preparation of representaj] %t%nds of
the present invention is set forth in the Exanples. The 2%%%@8&83 of the
present invention can be used in the formof pharmaceutically acceptable
salts derived frominorganic or organic acids. The phrase

"phar maceu$VP Gkd:¥g acceptabl e salt” nmeans those salts whighraca pathin 10
the scope of sound nedi cal judgenent, suitable for use in contact with the
ti ssues of humans and | ower animals w thout undue toxicity, irritation,
allergic response and the |like and are g%m’rensurate with a reasonabl e

benefit/risk ratio rmceutical ceptabl I .are, well -known in
Che art . For it bl ek g nEfy, Fnd SSRUE i shitp fistuliFude T

accept abl e salahg iddidegatialicy! siilfatek likd Firbinyl@eqyl Hidalyl S0 daegSulfd&y7, 66: 1 et
seq. The salts can be prepared in_ situ during the final isolation and
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sul fonate, nicotinate, 2-naphthal ene sul fonate, gxal ate, pal nitoate,

pectinate, persiphpeg geid and RhRERROTIL PSPt e R orepRie peifias oxplirAcith melefy opj onat e,

succi nat e, tarjfatcinddcRCHaRdi€aci®d phosphate, gl utamate, bicarbonate,
p-tol uenesul fonate and undecanoate. Al so, the basic nitrogen-containing
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PCT/ US00/ 12464 25 | I j : yl.. propyl, and
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15 salts include, but are not limited to, cations based on alkali metals or alkaline
earth metals such as lithium, sodium, potassium, calcium, magnesium and
aluminum salts and the like and nontoxic quaternary ammonia and amine
cations including ammonium, tetramethylammonium, tetraethylammonium,
methylammonium, dimethylammonivm, trimethylammonium,

20 triethylammonium, diethylammonium, and ethylammonium among others.
Other representative organic amines useful for the formation of base addition
salts include ethylenediamine, ethanolamine, diethanolamine, piperidine,
piperazine and the like.

Dosage forms for topical administration of a compound of this invention

25 include powders, sprays, ointments and inhalants. The active compound is
mixed under sterile conditions with a pharmaceutically acceptable carrier and
any needed preservatives, buffers or propellants which can be required.
Opthalmic formulations, eye ointments, powders and solutions are also
contemplated as being within the scope of this invention.

30 Actual dosage levels of active ingredients in the pharmaceutical |
compositions of this invention can be varied so as to obtain an amount of the

active compound(s) which is effective to achieve the desired therapentic
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admi ni strat i odossde vatiCthefedived efféct ishichievedvent i on 25 i ncl ude powders, sprays,
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effective to piedmaestidaheong@sitior dorthining ieurbmpo8! dfittalbsin 2@6IENAON00/ 68188

A PCTI USO0/ 1246$itg gne or more pharmaceutically acceptable excipients. The phrase

"therapeutically effective amount” of the compound of the invention means a

15 sufficient amount of the compound to treat disorders, at a reasonable benefit/risk
ratio applicable to any medical treatment. It will be understood, however, that
the total daily usage of thel compounds and compositions of the present
invention will be decided by the attending physician within the scope of sound
medical judgement. The specific therapeutically effective dose level for any

20 particular patient will depend upon a variety of factors including the disorder
being treated and the severity of the disorder; activity of the specific compound
employed; the specific composition employed; the age, body weight, general
health, sex and diet of the patient; the time of administration, route of
administration, and rate of excretion of the specific compound employed; the

25 duration of the treatment; drugs used in combination or coincidental with the
specific compound employed; and like factors well known in the medical arts.
For example, it is well within the skill of the art to start doses of the compound
at levels lower than required to achieve the desired therapeutic effect and to
gradually increase the dosage until the desired effect is achieved.

30 The total daily dose of the compounds of this invention administered to a
human or lower animal may range from about 0.0001 to about 1000 mg/kg/day.

For purposes of oral administration, more preferable doses can be in the range of
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=

infuosion.

In another aspect, the present invention provides a pharmaceutical
composition comprising a component of the present invention and a
physiologically tolerable diluent. The present invention includes one or more

20 compounds as described above formulated into compositions together with one

| or more non-toxic physiologically tolerable or acceptable diluents, carriers,
adjuvants or vehicles that are collectively referred to herein as diluents, for
parenteral injection, for intranasal delivery, for oral administration in solid or
liquid form, for rectal or topical administration, or the like.

25 | The compositions can also be delivered through a catheter for local
delivery at a target site, via an intracoronary stent (a tubular device composed
of a fine wire mesh), or via 2 biodegradable polymer. The compounds may also
be complexed to ligands, such as antibodies, for targeted delivery.

Compositions suitable for parenteral injection may comprise

30 physiologically acceptable, sterile aqueous or nonaqueous solutions,

dispersions, suspensions or emulsions and sterile powders for reconstitution

into sterile injectable solutions or dispersions. Examples of suitable aqueous
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suspending agents, as for example, ethoxylated isostearyl alcohols,

15 polyoxyethylene sorbitol and sorbitan esters, microcrystalline cellulose,
aluminum metahydroxide, bentonite, agar-agar and tragacanth, or mixtures of
these substances, and the like. |

Proper fluidity can be maintained, for example, by the use of coating
materials such as lecithin, Ey the maintenance of the required particle size in the

20 case of dispersions and by the use of surfactants.

In some cases, in order to prolong the effect of the drug, it is desirable to slow
the absorption of the drug from subcutaneous or intramuscular injection. This
can be accomplished by the use of a liquid suspension of crystalline or
amorphous material with poor water solubility. The rate of absorption of the

25 drug then depends upon its rate of dissolution which, in tum, may depend upon

crystal size and crystalline form. Alternatively, delayed absorption of a
parenterally administered drug form is accomplished by dissolving or
suspending the drug in an oil vehicle,
Injectable depot forms are made by forming microencapsule matrices of
30 the drug in biodegradable polymers such as polylactide-polyglycolide.
Depending upon the ratio of drug to polymer and the nature of the particular

polymer employed, the rate of drug release can be controlled. Examples of
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fluidity can be .maintained. for. ex e t.h ing materials
such as |ecit kA" BV aﬁé"ﬁ’&f‘ﬁ%@?&’ﬁgg&@wﬁgos?%ageu&rﬁgﬁ%@?e??%ﬁ e size in the
20 case of di spehiderOdush asudarthes1bRos¢scke, plichssmamti®] and silicic acid;

b) binders such as carboxymethylcellulose, alginates, gelatin,
polyvinylpyrrolidone, sucrose and acacia; ¢) humectants such as glycerol; d}

15 disintegrating agents such as agar-agar, calcium carbonate, potato or tapioca
starch, alginic acid, certain silicates and sodiuwm carbonate; e} solution retarding
agents such as paraffin; f} absorption accelerators such as quaternary ammonium
compounds; g) wetting agents such as cetyl alcohol and glycerol monostearate;
h) absorbents such as kaolin and bentonite clay and i) lubricants such as talc,

20 calcium stearate, magnesium stearate, solid polyethylene glycols, sodium lauryl
sulfate and mixtures thereof. In the case of capsules, tablets and pills, the
dosage form may also comprise buffering agents.

Solid compositions of a similar type may also be employed as fillers in
soft and hard-filled gelatin capsules using such excipients as lactose or milk

25 sugar as well as high molecular weight polyethylene glycols and the like.

The solid dosage forms of tablets, dragees, capsules, pills and granules can be
prepared with coatings and shells such as enteric coatings and other coatings
well-known in the pharmaceutical formulating art. They may optionaily contain
opacifying agents and may also be of a composition such that they release the

30 active ingredient(s) only, or preferentially, in a certain part of the intestiﬁal tract,
optionally, in a delayed manner. Examples of embedding compositions which

can be used include polymeric substances and waxes.



In some cases, in order to prolong the effect of the drugy;hhihs: sl rabl e
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~such as agar - agar , Besiflesiingrt dilvenisribe eral qompasidonsmayghiogaeiude adjuvants

such as wetting agents, emulsifying and suspending agents, sweetening,

15 flavoring and perfuming agents.

Compositions for rectal or vaginal administration are preferably
suppositories which can be prepared by mixing the compounds of this invention
with suitable non-irritating excipients or carriers such as cocoa butter,
polyethylene glycol or a suppository wax which are solid at room temperature

20 but liquid at body temperature and therefore melt in the rectum or vaginal cavity
and release the active compound.

Compounds of the present invention can also be administered in the form
of liposomes. As is known in the art, liposomes are generally derived from
phospholipids or other lipid substances. Liposomes are formed by mono- or

25 multi-lameliar hydrated liquid erystals which are dispersed in an aqueous
medium, Any non-toxic, physiologically acceptable and metabolizable lipid
capable of forming liposomes can be used. The present compositions in
liposome form can contain, in addition to a compound of the present invention,
stabilizers, preservatives, excipients and the like. The preferred lipids are

30 natural and synthetic phospholipids and phosphatidy! cholines (lecithins) used
separately or together.

Methods to form liposomes are known in the art. See, for exarnple,
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Carriers in Drug Design, American Pharmaceutical Association and Pergamon

15 Press (1987), hereby incorporated by reference.

Compounds of the present invention that are formed by in vivo
conversion of a different compound that was administered to a mammal are
intended to be included within the scope of the present invention.

Compounds of the present invention may exist as stereoisomers wherein

20 asymmetric or chiral centers are present.A These stereoisomers are "R" or "S"
depending on the configuration of substituents around the chiral carbon atom.
The present invention contemplates various stereoisomers and mixtures thereof.
Stereoisomers include enantiomers and diastereomers, and mixtures of
enantiomers or diastereomers. Individual stereoisomers of compounds of the

25 present invention may be prepared synthetically from commercially available
starting materials which contain asymmetric or chiral centers or by preparation
of racemic mixtures followed by resolution well-known to those of ordinary
skill in the art. These methods of resolution are exemplified by (1) attachment
of a mixture of enantiomers to a chiral auxiliary, separation of the resulting

30 mixture of diastereomers by recrystallization or chromatography and liberation
of the optically pure product from the auxiliary or (2) direct separation of the

mixture of optical enantiomers on chiral chromatographic columns.



tetrahydrofurfuryl alcohol, polyethylene glycols and fatt% 3 Belctbefsdy s of
sorbitan and m xtures thereof. Besides inert diluents or al
conpositions may al so i nclude adjuvants such as wetting agents,

enul si fying and suspendi ng agents, sweetening, 15 flavoring and perfum ng
agents. Coppepidissons for rectal or vaginal adm nistrati op-pigeRifl er ably
suppositories which can be prepared by m xi ng the conpounds of this
invention wth suitable non-irritating 3§i<jci pients or carriers such as
cocoa butter, polyethyl ene egcoI or a pposi tory wax which are solid at

room tenperature but at_bod atur d therefore nelt in
the rectum or vagi 08339?‘”[ Qﬁé“vregﬁ"é‘h n?‘ﬁ néﬂBﬂ‘(/’g ﬁﬂ'ﬁd Conpounds of

the present i g@@idd Bfng; aiRlvdlnghyBReAdHink, %ﬁwﬂemlmym@esfm penef, | i posones.
As is known in the art, |iposones are ﬁenerally derived from phosphol | pi ds

or other Iipitheselbaedfsas witly peapeestics aqcswtﬁ@ascweww aggyatersnd
mul ti-lamel| aém%‘flﬁlﬂ&?gdoth rgwe% &Mérft%ﬁw\mgoqvha § an@%@?&% obdd ofN aqueous

medi um Any non-t oxi physi ol gl cally accept | zable lipid
capabl e %f f otheiimgntionpds eneberaspect theysescnt ifftvetipr eaeniplacmywedess ans in

| i posonme formcan.c | ddltlo onpound of ., the present
nventton, - skiieint Bnding ofedy ferdd Vol BRECGH S ohE ke The
preferred |i pirentin@aste i3l ¢t naﬂdo%ymtdaﬂi i16 a@BARRROVItDA fiocanof

phosphatidyl cholines (lecithins) used separately or together. Methods to
form | i posoneSeHFEKABHERIH afﬂé%rﬁssmsg@x igtegrinds SR to 23elbct ober 2003 WO

00/ 68165 PCT/ RO 24Tk RURSSlchos il s D0 SRl Sigpl 00y, Vol ure

XI'V, Academ c Press, New Yor 1976), p. 33 et seq. The term
" phar matieut i cedrhyouad obihe atdsent fnveniiargs” as used herein represents those
prodrugs of the co

d . > ]
scope of sound rredggcg‘fgﬁsfﬁgglélﬁgﬁf Lgtg‘%%{e %Ibégﬁgngﬂgg)c?uﬁﬁ%‘ﬁﬁiéeqlo WI thin the

cell, mast cell or other cell type that naturally expresses o,f, on the cell surface,
or a cell transfected with an expression vector that contains a poly-nucleotide
(e.g., genomic DNA or cDNA) that encodes o,f3; integrin. In an especially

15 preferred embodiment, &, integrin is present on the surface of a white blood
cell such as a monocyte, a lymphocyte or a granulocyte (e.g., an eosinophil or a
basophil).

A cell that expresses VCAM-1 can be a naturally occurring cell (e.g. an
endothelial cell} or a cell transfected with an expression vector containing a

20 polynucleotide that encodes VCAM-1. Methods for producing transfected cells
that express VCAM-1 are well known in the art.

Where VCAM-1 exists on the surface of cell, the expression of that
VCAM-1 is preferably induced by inflammatory cytokines such as tumor
necrosis factor-a, interleukin-4 and interleukin-1p.

25 Where the cells expressing a3, integrin and VCAM-1 are in a living
organism, a compound of the present invention is administered in an effective
amount to the living organism. Preferably, the compound is in a pharmaceutical
composition of this invention. A process of the present invention is especially
useful in treating diseases associated with uncontrolled migration of white blood

30 cells to damaged tissue. Such diseases include, but are not limited to, asthma,
atherosclerosis, theumatoid arthritis, allergy, "multiple sclerosis, lupus,

inflammatory bowel disease, graft rejection, contact hypersensitivity, type I



the tissues of humans and | ower aninmals w thout undue toxﬁ:?btc?ébe}ﬁddé ation,
allergic response, and the like, comensurate with a reasonabl e
benefit/risk ratio, and effective for their intended use, as well as the
zwitterionic fornms, where possible, of the conpounds of the invention.
Prodrugs Qfghdiigar esent 10 invention may be rapidly tranggdsBshsad Vivo to
t he parent conpound of the above formula, for exanple, by hydrolysis in

bl ood. A thorough discussion is provi de# in T. Hguchi and V. Stella,
Pro-drugs as Novel Delivery Systens V. 4 of the A.C.S. Synposium Series,
and in Edward B, Roche, .ed. .. Bi.oreversjble. rriers i.n Drug Design,

Aneri can Phar ﬂﬁeﬁtﬁ%%@g?mlﬁsaélg(?faﬁ f%ﬁeradﬂaﬁ&sascﬁ%‘s ?'ﬁfﬁb@%s (1987), hereby

i ncor por at ed Rycoh@iiSife@Risdntrévasly Rdbcubine R Cinfaesairansder@al rerel t hat are
formed by in vivo conversion of a different conpound that was adm nistered
to a mammal adelivePht ended to be included within the scope of the present

i nvention. Conpoungge QbshiBviieR 8185 ploMiBs HRBesTBY scfotlivdly AMibdid €0i Soner s
wherein 20 asymmetric or chiral centers are present. T%esg st'ereoi soners
are "R' ®r " Sthe windienof ;b visstihe aqueikingemartisiog exrosiog Btintegrantoshar ound t he
chiral carbon _ataom_ .The pr Nt -4 nvent.i-1 '

st er eoi somer s PRI Mt 'SIZ‘F rretsa%cgﬁgarneeg &W%gﬁ%'?lglgg %g%)mﬁ{r{g%?%ogﬁpu%g& gﬁﬁai%ti oners and
di ast er eoner s praxe imdeition. 8 a pfefered ambbdiments there,Bliiaeter B ergesed émdi vi dual

stereoi sonmers of conpounds of the 25 present inyention be prepared
synthetically W?WW%F@F&L?V‘%V@WI%‘BF@“E %“taaﬁ‘ﬁi%ﬁ?ﬁfeg?g%’%esghi ch contain
asymretric or oﬁ@ﬁiiﬁ@éﬁﬁenters or by preparation of racem c m xtures

foll owed by resolution well-known to those of ordinary skill in the art.
These nd0hods of r &bepietdimie vdrieh th & integriadingp cpn he expressed wishar ongf a mi xture
of enantioners ] Il -at | .1ng 30

mi xture of dias g‘%rgdgfgrg#% a?%?)éﬂé r%@%cé}hlﬂ?@g%ﬁ%nb%l%ﬁ){ E%%g?%%@yand

| i beration ofard filgromgatih oainkasirpur e product fromthe auxiliary or (2) direct
separation of the _m xture _of optic enantjoners on. chiral.. chromatographic
obtms. 23" 0ot obeithe SR AR RBEIEE T PSP TR P i b

described in detail hereinafter in the Examples. These Examples are presented

15 to describe preferred embodiments and utilities of the invention and are not
meant to limit the invention unless otherwise stated in the claims appended

hereto.

Example 1
20 Compound 8, (35)-3-(1,3-benzodioxol-5-y1)-3-((2R,5)-2-(3-benzyl-5-
methyl-2-0x0-1{2ZH)-pyridinyl)hexanoylamino)propanoic acid, of the structure

shown below, was synthesized as follows.

CO,H

Ph 0
I )
O

I=z

25
The structures of the compounds identified by number in this Example are found

in Scheme 1 above.



The conpounds of the invention can exist in unsolvated as,ygl|,,85:q50! vated
forms, including hydrated forns, such as hem -hydrates. In general, th
solvated forns, with pharnaceutically acceptable solvents such as water and
et hanol anmong others are equivalent to the unsolvated forns for the

pur poses GfoBoddiek | nvention. I n another aspect, the presgafubdaMesti on
contenpl ates a process of inhibiting the binding of aAintegrin to VCAMI.

A process of the present invention can be used either in vitro or in vivo.
I n accordance with a process of the pr@éent i nvention, a cell expressing

a4P 1 integrin is exposed o a | expressing VVCAM,I in the presence of
an effective inhi B$8kg it °ga%m§8¥£‘6ﬁ’i‘tﬂ9hﬁ%‘“ﬂf e ML EReT i nvention. A

cel | expressiggrdmiorint &4 A 2081 eyl thRlily wRCWishEd Rih Whdeke bl ood  cel |,
mast cell or other cell type that naturally expresses a4 1 on the cell

surface, or stwded sadiambitaberate. iFherprganicdrysr o8 peparaledcdrind oVt contains a
pol y- nucl eot i . ) codes a4fil integrin.
In an especi a@?%}jeélgm%}ﬂef?tg’%rggg&gce 0 |%ﬁ?%ﬁ§;‘{a%ﬁ§%§%n is present on the
surface sof a ahinblexbhodoatid methlyl astre s asolarlews nib.cVhie materialwigompiredor a
granul ocyte (e,g., .an _eosin Il ar a. basophil). A cell that expresses
VCAM 1 can bewﬁgﬁéﬂllﬂ’?a? eoﬁggF‘?liogﬁr"@lé’!nf“ﬁ%}g%&.anéﬁx‘feésrfaﬂ)?ﬁ%‘}"inal cell) or a
cel | transfechggieArr KX Rir QS Thifktes, Bfelredctie PR MAF fikerd@ alP| Ynucl eot i de
t hat encodes VCAM | . Methods for ﬁrodum ng transfected cells that express

VCAM | are wetgnegiiigion ## woupéo wield 420meg of compmmd Zagiagelorlsis dhe surface of
cell, the expﬁgglg&%gr%oq{(astugg&dire\{ﬁ‘f%tgmﬁtme%ﬂ&% I nduced by inflammatory

cyt oki nes suc necr osl actor-a, interleukin-4 and interleukin-1
R 25 Wikre the celtbs2:eSoraasestagh esbRi sohtien of H058mg dfCApburgrZeinil@ a | i vi ng

organism a co n f th resent invention.,is admni ed Ln an
ef? ective anﬂgﬁf&?tgyltﬁﬁ%ﬂ’lqr\g?rprfbpogﬁldgm@ﬁfm BPGRICE Y 6 a@ﬁﬂ@@@ﬁﬁ%nd isin a
phar maceut i catriet§QiMEos iahd & ol@tior dTI984 nipwAtiheiylpripioPrdssidefin 2 e present

invention is especially useful in treating diseases assocjated with
~uncontrol l.ed Bf¢ethyl et ol heise bathpiag sanoyed agd therepgionapsiiesstined §fe.  Such

di seases incl ygGinfll TRE Fealifin hbxBick G4 fi8n cARLMIRA in vacuo and the
15 residual materials further separated by silica gel chromatography using 15%

ethyl acetate / hexane as the eluant to yield 468 mg of compound 3 as a colorless
oil. Compound 3: TH NMR (CDC1,): 6 0.87 (t, = 7.0 Hz, 3H), 1.26 (m, 4H),
1.68 (dd, J = 7.0, 1.1 Hz, 3H), 1.74 (m, 1H), 1.97 (m, 1H), 2.70 (t, J=7.9 Hz,
2H), 2.96 (t, } = 7.9 Hz, 2H), 3.68 (s, 3H), 4.96 (dd, J.= 10.1, 5.3 Hz, 1H), 5.32

20 (dgq, J=13.9, 7.0 Hz, 1H), 6.13 (dd, J = 13.9, 1.1 Hz, 1H), 7.20 (m, 2H), 7.25
{(m, 3H).

Step 3: N,N-Dimethylformamide (1.63 ml) was added dropwise o an

ice-cooled flask containing 4.57 ml of phosphorus oxychloride sealed under a
positive nitrogen atmosphere. After 5 minutes, the reaction solution was

25 cannulated into a flask containing 2.22 gm of compound 3. This mixture was
stirred at room temperature under a positive nitrogen atmosphere for 2 hours and
then heated at 75 °C for 46 hours. The dark-colored reaction mixture was
poured over ice and mixed with an excess of sodium bicarbonate and ethyl
acetate. The mixture was saturated with sodinm chloride and the organic laye'r

30 separated. The aqueous layer was extracted (3 X 100 ml) with ethyl acetate.
The combined organic materials were dried over magnesium sulfate and

concentrated in vacuo to yield 1.70 gm of a dark-colored oil. Methylene



atherosclerosis, rheumatoid arthritis, allergy, mltiple schefasisyod upus,

i nfl ammat ory bowel disease, graft rejection, contact hypersensitivity, type
| 23 Cctober 2003 WD 00/68188 PCTI USOQ' 12464 33 di abetes, |eukem a, and
brain cancer. Adm nistration is preferably acconplished via intravascul ar,

subcut anegys ooiésids’ anasal , transdermal or oral delivery. pdfgsfifgent
I nvention also provides a process of selectively inhibiting 5 the binding

of x413 1 integrin to a protein,conprisiﬂg exposing the integrin to the
protein in the presence of an effective Tnhibiting amount of a conpound of

the present | guanl LAluidi o2 RoFhE hokGuATRO Yhdiftlan aillGofi? B0 bipbpOTI N 1S

expressed on e surface naturally occurrifig or a cel
transf orned t enaterial efss dry@d(MgSQt, egrticondehfatibhén preod.eTie ¢combiedch t he aA

[ntegrin b s AL AR XpheREed LI Reryon G oo SHEY GE B Deppar L o Lhe
i nvasin. The aliy kdeYat®hekRHERO iR @fahf to bivgd PISAHEL B comiPoand & ada Yellownhi bi t
binding is described in detail hereinafter in the Exanples. These Exanpl es
are presént ed oili Compodredsd  HPMB(EPEL): - BhibddT fré Atzs3Bhd - 18(m 18l es of the
et on e gl A, 1y By e quoml ol g sy oo ot atec
(35) - 3- (1, 3- bexgso@t.ex2H), 55V (dd; B=(0.2R. BHz2tH)36 182 Gry $,-1BD), 6.94 (br. 5, 1H),
gﬁzazlbg[gaf- gfg-ﬁﬁhggkgﬁhaggx?2F¥LSging%pgopanoic acid, of the structure
Step 4: To a solution of 86 mg of compound 4 in 3 ml of
10 tetrahydrofuran was added 1 mi of 2N sodium hydroxide and 2 ml of methanol.
After complete hydrolysis, the reaction mixture was acidified with 2N
hydrochloric acid and saturated with sodium chloride. The mixture was
extracted (3X) with ethyl acetate and the combined extracts were dried with
magnesium sulfate and concentrated in vacuo to yield 80 mg of compound 5 as
15 a light yellow oil. Compound 5: 'H NMR (CDCl): 6 0.88 (t, J = 7.1 Hz, 3H),
1.18 (m, 1H), 1.33 (m, 3H), 2.04 (d, J = 0.7 Hz, 3H), 2.07 (m, 1H), 2.27 {m,
1H), 3.86 (d, J = 16.1 Hz, 1H}, 3.90 (d, ] = 16.1 Hz, 1H), 5.04 (dd, 1 =9.0, 6.8
Hz, 1H), 6.96 (br. s, 1H), 6.98 (br. s, 1H), 7.23 {(m, 3H), 7.31 (m, 2H).
Step 5: To a solution of 80 mg of compound 5 in 1 ml of N,N-
20 dimethylformamide at room temperature and under a positive nitrogen
atmosphere, was added 78 mg of (S)-compound 6, 0.057 ml of
diisopropylethylamine, and 137 mg of HBTU. The mixture was stirred for 16
hours and then mixed with 1:1 ethyl acetate / hexane. This mixture was washed
with 2N hydrochloric acid, saturated sodium bicarbonate, water (2X), and
25 finally brine. The resulting solution was dried over magnesium sulfate and
concentrated in vacuo to yield 156 mg of a yellow oil. This material was further
purified by silica gel chromatography using 25% ethyl acetate as the eluant to
give 109 mg of compound 7 as a colorless oil. Compound 7: (least polar
diastereomer): '"H NMR (CDCL;): & 0.85 (t, J = 7.1 Hz, 3H), 1.11 (t, J =7.1 Hz,
30 3H), 1.18 (m, 1H), 1.30 (m, 3H), 1.78 (m, 1H), 2.02 (d, ] = 0.8 Hz, 3H), 2.14
(m, 1H), 2.57 (dd,J = 15.4, 7.1 Hz, 1H), 2.66 (dd, Y = 15.4, 6.6 Hz, 1H), 3.86
(br. s, 2H), 3.95 (g, = 7.1 Hz, 2H), 5.17 (m, 1H), 5.42 (t, J = 7.7 Hz, 1H), 5.93



25 The structures of the conpounds identified by nunber le are
found in Scheme 1 above. 23 October 2003 WO 00168188 P%@%ﬁiﬁ%j}p

Step 1: A solution of 540 ng of 2-am nohexanoic acid nethyl ester
hydrochloride salt 1 in 20 m of nethylene chloride was washed wi th excess

sat ur at ed ygodie {phbl carbonate. The organic |ayer was Sep@’(ﬁ-}[%(yndﬁl ed over
magnesi um su 1a e, and concentrated in vacuo to give 365 ng of

am nohexanoi ¢ acid nethyl ester as a cosl()orl ess oil. This materi aI vvas
conbined with 5 m of benzene, 0.28 m~of propional dehyde, and excess

magnesi um s rri ti m xt ure was
fi Igtered andtj %@ng& ?%h%yﬁ({?agﬁbéyg é%gggggfﬁﬁf lgﬁ % rr%ﬂ *2 as a
col orl ess 0i i730 (fe0mER VB (& Jwer7 HELTH rect |y without furt her purification.

10 Step 2: To an i ce-bath cool ed sol ution of 1050 rrg of corrpound 2in 10
m of diethyl ethdER6yfyEutionseupesedorf 193 mggEFPIRONEE frbkol was added 0. 80

m of triet E%ﬁfyrﬂr%ﬁranaﬂgﬂ af ﬁ@gé&ﬁlﬁ ﬂ%/_&%xl%@‘bn@g nfifof RrePREN YR s@RaNOY |

chloride in di ethyl ether. The ice was renoved and the
reacti of ni xatnoemdempsraurefuatil hydeclysinyasempiiie Th@a@ltit'mwaﬁ therur e was t hen

concentrat ed '%ﬁ%ﬁﬁ%wa’?”?}ﬂ& %a‘]’écl%’&ﬁid%tﬂﬁ'll Fﬁg} eIrhl gé@e}){l#eig%assepar ated by

silica gel cﬁfl rap using dcet at ane as the el uant

to yield 468 aggifiell wihrepDiiebcBlons acid and art}ae&s (330i With dBoyTpeatatel Bhe ' H NVR
(CDC13): 8 0.87 (t dd, J = 7.0, 1.1

4 68
Hz, 3H), 1. moalhsneti%ffactfwﬁpw%ma@eam%vlfataﬁd%m@%‘e NAFRo 2 96 (t, J

= 7.9 Hz, 2H), ﬂg}dGI%’a‘Qrfg of%lipnpoﬂld%a(lqddlasgermsmﬁ&c]lmxélr@aé‘gnof%te5 32 20 (dq,
J =13.9, 7. ) . 1 Hz, 1H), 7.20 (m 2H), 7.25
(m 3HLO Steﬁoan N, N- Di rrethylforrramde (1 63 m ) was added dropw se to an

i ce-cool ed fl ask %Q&E%t%gﬂgﬁm%% g;r %M&H@?E&%rs?ﬁﬁ%@kﬁi(ﬂ%m%eal ed under

a pOSI tive nit rogen e reactlonsolution was
a30-55% acetomtnle / water gradient to yield Compound 9 (R,S) and

Compound 10 (§,S5).
Compound 9 (most polar diastercomer): 'H NMR (CD,SOCD;): & 0.83

15 (t, ¥=7.1 Hz, 3H), 1.13 (mm, 2H), 1.26 (m, 2H), 1.76 (m, 1H), 1.96 (s over-

lapping m, 4H), 2.62 (dd, J = 15.8, 6.6 Hz, 1H), 2.70 (dd, F=15.8, 8.4 Hz, 1H),

3.69(d, J = 14.8 Hz, 1H), 3.73 (d, = 14.8 Hz, 1H), 5.09 (m, 1H), 5.47 (dd, J =

9.2, 6.6 Hz, 1H), 6.71 (dd, J = 8.0, 1.5 Hz, 1H), 6.77 (d, ] = 8.0 Hz, 1H), 6.84 (d,

J=1.5 Hz, 1H), 7.00 (d, J = 1.8 Hz, 1H), 7.14-7.30 (m, 6H), 8.70(d, T = 8.1 Hz,
20 1H).

Compound 10: (least polar diastereomer) NMR (CD,SOCD,): 6 0.76 (t, J
=73 Hz, 3H), 1.01 (m, 2H), 1.20 (m, 2H), 1.98 (br. s, 3H), 2.60 (dd, ] = 15.8,
7.0 Hz, 1H), 2.68 (dd, J =15.8, 7.7 Hz, 1H), 3.71 (d, J = 15.0 Hz, 1H), 3.76 (4, T
= 15.0 Hz, 1H), 5.05 (ddd, J=8.0, 7.7, 7.0 Hz, 1H), 5.51 (dd, J =9.2, 6.6 Hz,
25 1H), 5.98 (s, 2H), 6.77 (dd, ] = 8.0, 1.4 Hz, 1H), 6.83, (d, J = 8.0 Hz, 1H), 6.89
(d, J=1.4 Hz, 1H), 7.02 (d, ] =2.2 Hz, 1H), 7.18 (m, 1H), 7.25 (m, 4H), 7.38
(m, 1H), 8.79 (d, J = 8.0 Hz, 1H), 12.08 (br. s, 1H).

30

Exampie 2
Compound 12, (35)-3-((2R,S)-2-(3-benzyl-5-methyl-2-oxo-1(2H)-



25 cannul ated into a flask containing 2.22 gm of conpount$oilBLSyghaxt ure
was stirred at roomtenperature under a positive nitrogen atnosphere for
hours and then heated at 75 C for 46 hours. The dark-col ored reaction

m xture was poured over ice and mxed with an excess of sodi um bi carbonate
and et hyl waGgtase. The m xture was saturated wi th sodi umﬁyg@mg@ and the
organi c | ayer 30 separated. The aqueous |ayer was extracted (3 X 100 m)
with ethyl acetate. The conbined organig,materials were dried over

magnesi um sul fate and concentrated in vacuo to yield 1.70 gmof a

dar k- col ored 0/ OQ' 12464 35
chloride extr ﬂm&ﬁ(% k‘éﬁ ?ﬁgj %é%gg %%Olf)%yer yi efﬁﬁgpaaﬁ% gllg’tl onal 200 ngy
of nmaterial ahbtenbeow wap syMh)SOE aeswaiding trdbepamtedme ¢ofiExampled, The conbi ned
residual oils were further purified by silica gel chromatography using 20%
-25% ethyl acetate / hexane as the eluant to yield 815 ng of conmpound 4 as
a yellow 5 oil. Conpound 4: '"H NWR (CDC13): S 0.87 (t, J = 7.2 Hz, 3H),
1.18 (m 1H), 1.31 (m 3H)), 1H) 2@9,(d J =0.7 Hz, 3H), 2.16
(m 1H), 3.72 (s, 3H, 3. \H) 5 7 J-lO.l, 5.7 Hz, |H),

6.82 (br. s, 1H), 6.94 (br. { : ;
a solution of 86 ng of conpound 4 | m l&)f pahydr of uran was added 1
m of 2N sodi um hydroxide and 2 m of metfanol ~ APt er conplete hydrol ysis,
the reaction mxture was acidified witfg 2N hydrochloric acid and saturated
W th sodiumchloride. The m xture was extracted (3X) with ethyl acetate
and the conbi nedef Xt a6ihsouni AS slibwnadion, s sutRGNEes foMofipoinl €inang
concentrated in vacuo to yield 80 ng of compound 5 as 15 a light yellow
oil. Conpound 5: 'H NMR (CDC13): S 0.88 (t, J = 7.1 Hz, 3H), 1.18 (m 1H),
1.33 (m 3H), 2.04 (d, J = 0.7 Hz, 3H), 25107 (m 1H), 2.27 (m 1H), 3.86
(d, J =16.1 Hz, 1H), 3.90 (d, J =16.1 5.04 (dd, J 9.0, 6.8 Hz,
1H), 6.96 (br. s, IH, 6.98 (br. s (m 3H), 7.31 (m 2H). Step
To a solution of 80 ng of corrpound'lzg of N, N-

Example 3

Compound 13, (35)-3-((2R, S)-2-(3-benzyl-5-methyi-2-oxo-1(2H)-
pyridinyl}hexanoylamino)-3-(4-methylphenyl)propanocic acid, shown below,
was obtained by the procedure of Example 1,

| N o COoH
O
CHa

10 except that compound B, shown below, was substituted for compound 6 in step

5.

CO4Et

HoN



20 di net hyl formam de at room tenperature and under a povatg MeoBLd SRBen
atmosphere, was added 78 ng of (S)-conpound 6, 0.057 m

di i sopropyl et hyl am ne, and 137 ng of HBTU. The m xture vvas stirred for 16
hours and then mxed with 1:1 ethyl acetate / hexane. This m xture was
washed W8 oeddiddydrochloric acid, saturated sodi um bi cagbnpahgssyiat er
(2X), and 25 finally brine. The resulting solution was dried over nmagnesium
sulfate and concentrated in vacuo to yi gld 156 ng of a yellow oil. This
material was further purified by sili cd gel chromat ography usi ng 25% et hyl
acetate as the eluant to give 109 ng of conpound 7 as a colorless oiI
Compound 7: (least polar diastereoner): '"HNWR (CDC13): 8 0.85 (t, J =7.1
Hz, 3H), 1.11gfdmpled4=7.1 Hz, 30 3H), 1. 18 (m IH) 1.30 (m 3H) 1.78 (m

1. 2.02 (d. Y =08 by 30244 (i (o Sagts 4 LT,
1H), 2.66 (dd, J =domneungldy @5)-3-{@R, é@@eﬂﬁw-mﬁhy Zrgxo-H2Bk (. J = 7.1
Hz, 2H), 5.17 . WRbpber 2003 VO
bo; co1ns por/ TR 124645%%3 93 @, ﬂu°rzp}¥enﬂ?pm%w,a‘é’dg%ﬁ m 1H)§5r6. 90 (m
1H), 7.5 (hrobtapedbﬁothemogﬂiu(mffaamplew 30 (m 2H), 7.37 (d, J = 7.7 Hz,

1H). Step 6: A solution conposed of 109 ng of compound 7, 3 m of
tetrahydrofuran, 1 nl of 2N sodium hydroxide, and 2 m of nethanol was
stirred 5 at room tenper atd st¥Hwas conplete. The mixture
was then diluted with wate 1 ex it h_di ethyl. ether. The aqueous

| ayer was acidified with 2 yadfoclil offi c facifl apd extracted (3X) with

et hyl acetate. The conbined extrac®s rbeglLt h magnesi um sul fate and
concentrated in vacuo to yield 103 uﬁ of conmpound 8, a 1:1

di asteroi someric mxture, as an of f-whtt 10 foam The di astereoneric

m xture was separated by reverse-phase HPLC using a 30 -55% acetonitrile /
wat er gradient to yield Conmpound 9 (R 5) and Conpound 10 (SS). Conpound 9
(nmost pol ar dessptahaeompund ' 1H HbRn HEBE, BECMBtitutsd Ghr 83mpound 6 in step

5.

CO,Et

HoN

11

10 Example 5
Compound 15, (35)-3-(1,3-benzodioxol-5-y1)-3-((2R,5)-2-(3-(4-
methoxybenzyl)-5-methyl-2-oxo-1(2H)-pyridinyl)hexanoylamino)propanoic
acid, shown below, can be obtained by the procedure of Example 1,

H3CO\O\/¢ \(‘L/\ %

15 except that 3-(4-methoxypheny!)-propanoyl chloride should be substituted for 3-
phenylpropanoyl chloride in step 2.



15 (t, J =7.1 H, 3H), 1.13 (m 2H), 1.26 (m ZFD 1 76 %gb %E% 396 (s
over- lapping m 4H), 2.62 (dd, J = 15.8, 6.6 Hz, f % 15. 8,
8.4 Hz, 1H), 3.69 (d, J =14.8 Hz, IH), 3.73 (d, J = 14 8 Hz, 5.09 (m
1H), 5. 47 (dd, J = 9.2, 6.6 Hz, IH, 6.71 (dd, J 8 0, 1.5 Ft 1FD 6. 77
(d, J = 8.Qodpeaid), 6.84 (d, J =15H, IH, 7 00 (d1PéTfus6'ﬂr1§46ﬁ|Z 1H),
7.14-7.30 (m 6FD 8.70 (d, J = 8.1 Hz, 20 1FD Cbnpoun 10: (Il east polar
di astereonmer) NMR (CD3SOCD3): S 0.76 (t, 3 3 Hz, 3H), 1.01 (m 2H),
1.20 (m 2H), 1.98 (br. s, 3H), 2.60 (dd3 J = 15 8, 7.0 Hz, 1H), 2.68 (dd,

J =15.8, 7.7 3.71 (d, J = 15.0 Hz, 111). 3.76 (d, J = 15.0 Hz,
1|—|),505(ddalg—"§1£%0 7.7, 7.0 Hz, 1H, 5.51 (dd, J = 9.2, 6.6 H, 25

1H), 5.98 (s, 2H), &n?p%uﬁdil:ls (318')3(33QJenﬂ0d40xU2—5%i)|=® ((2163}33{3 {4, J = 8.0 Hz,

1H), 6.89 (d, J = 1H) (d Hz, , 7.18 (m 1W
7.25 (m 4H), mettaﬂber(znﬂ) Srmsthyle’l pty-1(J) Hmdlrylmemoylmm)mpa@ew@ﬁﬁ s, 1H).
(2H) 23 o ébe@?ﬂ‘%%%%%’%*fg%ﬂéé%ﬁfg%%ﬁ%%‘ﬂ%?ﬂ"5 e Eoxer
pyri di nyl') hexanoyl am no) - 3- (2, 3 -di hygro- - benzof uran-5-yl ) prop anoic
acid, shown bel ow, was shka¥thg ed -:cordlng codihe procedure of Exanple

1, 12 except that conpound | bel o S substituted for conpound 6
in step 5. H2N A 5 Exanple b N Q
(39)-3-((2R S) - 2- ( 3- benzyl - 5- n‘ethyl 2loxde 1 H 2 )

pyri di nyl ) hexanoyl am no) - 3- ( 4- nethylphenyl panoicoacid, shown bel ow,

16

except that 3-(4-methylphenyl)-propanoyl chloride should be substituted for 3-
phenylpropanoyl chloride in step 2,

Example 7
10 Compound 17, (38)-3-(1,3-benzodioxol-5-yl)-3-((2R, §)-2-(3-(4-
fluorobenzyl)-5-methyl-2-o0x0-1(2H)-pyridinyl)hexanoylamino)propanoic acid,

shown below, was obtained by the procedure of Example 1,

F CO,H

| N
N 0
0 \[f;i\ $>

17

except that 3-(4-fluorophenyl)-propanoyl chloride was substituted for 3-
15 phenylpropanoy! chloride in step 2.

Example 8 _
Compound 18, (35)-3-(1,3-benzodioxol-5-y1)-3-((2ZR,5)-2-(3-(4-.
chlorobenzyl)-5-methyl-2-0x0-1(2H)-pyridinyl)hexanoylamino)propanoic acid,

20 shown below was obtained by the procedure of Example 1,



was obtained by the procedure of Exanple 1, CH3 13 10 exge onpound
B, shown bel ow, was substituted for conmpound 6 in step 5. %%&\IOB%%O(% 23

Cct ober 2003 WD 00/ 68188 PCT/ US00/ 12464 38 Exanpl e 4 Conpound 14,
(39)-3-((2R, S) - 2- (3- benzyl - 5- net hyl - 2- oxo- 1( 2H) -

pyri di nyl ) hexanoyl am no) - 3- (4-f | uor ophenyl ) propanoi ¢ acid, shown bel ow was
5 obt ai ned "B"}“Wﬁg@sprocedure of Exanple 1, 14 except that F&3H58URA411, shown
bel ow, was substituted for conpound 6 in sbep 5. N Il 10 Exanple 5
Conpound 15, (3S)-3-(1,3 benzodi oxol -5-yl #23-((2R S)-2-(3- (4-

met hoxybenzyl ) - 5- met hyl - 2- oxo- 1( 2H) - pyri di nyl ) h(-, xanoyl am no) pr opanoi c

acid, shown bel ow, can be %pt ai ned by the procedure of Exanple 1, H3CO 15
15 except that 3-(4-met hoxyphe - prepanoy cpS®ed de shoul d be substituted
for 3- phenyl propanoyl chlori lepNZ. 3 Ot berO 2003 WO 00/ 68188
PCT/ U500/ 12464 N >
0 o
1

except that 3-(4-chlorophenyl)-propanoyl chloride was substituted for 3-
phenylpropanoyl chioride in step 2.

5 Example 9
Compound 19, (35)-3-(1,3-benzodioxol-5-yI)-3-((2R,5)-2-(3-(3-
chlorobenzyl)-5-methyl-2-oxo-1(2H)-pyridinyl)hexanoylamino)propanoic acid,

shown below was obtained by the procedure of Example 1,
Cl
N 0
N
o \i‘\/H\ O>
19 '

10 except that 3-(3-chlorophenyl)-propanoyl chloride was substituted for 3-
phenylpropanoy! chloride in step 2.

Example 10
i5 Synthesis of (35)-3-(1,3-benzodioxol-5-yl)-3-( {(25)-2-[2-0x0-3-(2-
thienylmethyl)-1-imidazolidinyl]hexanoyl} amino)propanoic acid (20).

Step One: To a solution of 6 (680 mg, 2.87 mmol) and N-rert-
butoxycarbonyl-L-norleucine (696 mg, 3.01 mmot) in DMF (14.4 mi) at room
temperature under a dry nitrogen atmosphere, N, N-diisopropylethylamine (0.52

20 ml, 3.0 mmol) and HBTU (1.25 g, 3.3 mmo!) were added sequentially. The

resulting mixture was stirred at room temperature overnight then was diluted



39 Exanple 6 Conpound 16, (3S)-3-(1,3-benzodioxol-5-yl)- 3462808 actra( 3- (4-
nmet hyl benzyl ) - 5- net hyl - 2- oxo- 1( 2H) - pyr|d|nyI)hexanoyIan1n:§propan0|c aci d,
shown bel ow can be obtai ned by the procedure of Exanple 1, H3C 16 5 except
t hat 3-(4-net hyl phenyl) - propanoyl chloride should be substituted for 3-
phenyl pr opwo@yksigdl oride in step 2. Exanple 7 10 Conpoungcidseoiziss
(3S)-3-(1, 3-benzodi oxol -5-yl)-3-((2R S) - 2- ( 3- (4-
fIuorobenzyl)-5-nethy|-2-oxo-1(2FD-pyrid%gyl)hexanoylanino)propanoic aci d,
shown bel ow, was obtai ned by the procedu of Exanple 1, 17 except that

Shenyt pr opanoyTbhI B FRRARAE nefle bl ediE niHIahid M8y 900, Siturita

(ﬁ|8) Sb( 1, 3| baﬂbﬂldi)ﬂﬂgb {BX)ydnd bidnd, (B, of:‘ganﬁ ph3se(whs dried over MgSO, and

chl or obenz et d [ id,
50 Shown bel oyl it FIBHo By B R o e ERaed B¢ 35 Dot ober 2003
WO 00/ 68188 Pq/zwgq@ﬁ/é%éﬁﬂglﬁ%@w goqldexcept t hat

3- (4-chl or ophenyl

ro an%y chl oride was substituted for 3-
phenyl pr §panoyl ch@gﬁ& ¢ aflaglpcontaimngdh (il 7e. H3TEmpbl aseled with a
(35)-3-(1,3-b erﬂ%l?eg s% atSmXJn)teéﬁe(‘a(t&guﬁ‘aLir%H@ﬁi&{)&g'en atmosphere, HCI (7.2

ml, 4.0M in dioxane, 28.8 mmol) was added by syringe. The nitrogen needle

was removed and the mixture in the sealed flask was stirred for 1 hour. The
mixture was diluted with CH,Cl, and washed with saturated NaHCQO;. The
10 organic phase was dried over MgSO, and filtered and the filtrate was
concentrated under reduced pressure to give 23 (892 mg, 90%) as a light yellow
oil.
Step Three: To a solution of ethanolamine (1.70 g, 27.8 mmol) and 2-
thiophenecarboxaldehyde (0.52 ml, 5.6 mmol) in 1,2-dichloroethane (22 m]) at
15 room temperature -under a dry nitrogen atmosphere, sodium
triacetoxyborohydride (1.66 g, 7.8 mmol) was added. The resulting mixture was
stirred at room temperature overnight then was diluted with CH,Cl, and washed
with a 1:1 mixture of saturated NaHCO, and brine. The agueous phase was
extracted with CH,Cl, and the organic phases were combined, dried over
20 MgSO, and filtered. The filtrate was concentrated under reduced pressure to
give 24 (840 mg, 97%) as a pale yellow oil.
Step Four: A solution of aminal 24 (840 mg, 5.41 mmot) in methanol (10
ml) was stirred at room temperature for 30 minutes, cooled to 0 °C and then
sodium borohydride (106 mg, 2.8 mmol) was added. The mixture was allowed
25 to warm to room temperature and was then stirred for I hour. The mixture was
guenched by dropwise addition of water then diluted with CH,Cl, and é 1:1
mixture of saturated NaHCQ, and brine. The aqueous phase was extracted with
CH,CI, (2X) and the organic phases were combined, dried over MgSO, and
filtered. The filirate was concentrated under reduced pressure to give 25 (420
30 mg, 49%) as a pale yellow viscous oil.
Step Five: A solution of 25 (420 mg, 2.67 mmol) and di-zert-butyl
dicarbonate {650 mg, 2.98 mmol) in CH,Cl, (10 ml) was stirred at room



chl or obenzyl ) - 5- met hyl - 2- oxo- 1( 2H) - pyri di nyl ) hexanoyl am ' [
shown bel ow was obt ai ned by the proggdure gf)Exarrplg 1, gg?gggw@eg? @
t hat 3-(3-chl orophenyl)-propanoyl chloride was substituted for 3-
phenyl propanoyl chloride in step 2. Exanple 10 15 Synthesis of
(39) - 3- (1, gohghaesi oxol -5-yl')-3-({(25)-2-[2-0x0-3-(2-  perusooiz4ss
t hi enyl met hyl )-1-im dazol i di nyl ] hexanoyl } am no) propanoi ¢ acid (20) Step
One: To a solution of 6 (680 ny, 2.87 mgpl) and N-tert- '

but oxycar bonyl - L-nor | eucine (696 ng, 3.01 nmol) in DW(14.4 m) at room

t enper at ur e ypgehatdre@nderidey MG Fendinfibsphbre far, 20vhindtesian opyl et hyl ani
(0.52 20 m, 31.%6 mml%han HBT%e 1.25 yerd IOéed yhamne
S

: ) SIS |).. .
sequent i al | y.com¢patrated sTherpidpenyast tP@d\R}é‘g‘gEF‘fl‘F? g%oeé‘%tm\lé\eé%& tenper at ure

overni ght then 8l . . | 1
W in a1 1 m e e S o aaahed o KO, 120

i/gtsaagﬁg W%&h@%ﬂ&z@s&?ﬁﬁﬂ?@mﬂne. The organi ¢ phase was dried over

_ | the filtrate / duced
pressur€ to give 62‘52@311—?.%9@,5015% (ﬁlérée@ﬁ%i%%{aggyéégl%\fi\/%gowgﬁIin5rgt ggeTwo: To a
flask contai neng12@1 ) goz,ga,dta.’&?mmlel)amaﬁtmgemmﬁosmem; oklldr septum at room
tenperature under a dry nitrogen atnos hel e, | (7.2 m., 4. OMin dioxane
28.8 mml ) waehleriiedt7 5. %QIMW&eHzChh%-A'ﬁ‘E‘T‘? 556'@?15%8% minge T moved and the
mxture in th%ﬁ@%?éﬁ%kkﬁé;ﬂﬁ%ﬁ api7groceldr { PhninhiddAén a sHMRion @ Z6Ur € was

diluted with an wth saturated NaHCO3. The, 10 or [
( ‘ ) . ani ¢ phase
was dried ove(soNyEOa.3amdol inl €1;Cd 18 md) wereadiled by eepaulpalens Wihe ent ?at ed 5nder

Thr oo ¥ & sbFark BrobFRet kR AR e 8578 G o gl 51 SR

triethylamine (0.96 m}, 6.9 mmol) was added and the mixture was allowed to

warm to room temperature. The mixture was diluted with CH,Cl, and washed
with saturated NaHCO;. The organic phase was dried over MgSO, and filtered
and the filtrate was concentrated under reduced pressure to give 27 (630 mg) as
15 a light yellow oil. This material was used without purification.
Step Seven: To a solution of 27 (102 mg, 0.40 mmol) and 23 (140 mg,
0.40 mmol) in 1,2-dichloroethane (4 ml) at room temperature under a dry
nifrogen atmosphere, sodium triacetoxyborohydride (119 mg, 0.56 mmol) was
added. The resulting mixture was stirred for 2 hours, then was diluted with
20 ethyl acetate and washed with saturated NaHCO, and brine. The organic phase
was dried over MgSO, and filtered and the filtrate was concentrated under
reduced pressure to give 28 (232 mg) as a light yellow oil. This material was
used without purification.
Step Eight: To a flask containing 28 (232 mg crude material, 0.40 mmol
25 theoretical from previous step) sealed with a rubber septum at room temperature
under a dry nitrogen atmosphere, HCI (1.95 ml, 4.0M in dioxane, 7.8 mmol) was
added by syringe. The nitrogen needle was removed and the mixture in the
sealed flask was stirred for 15 minutes. The mixture was diluted with CH,Cl,
and washed with a 1:1 mixture of saturated NaHCO,:brine. The organic phase
30 was dried over MgSO, and filtered and the filtrate was concentrated under
reduced pressure to give 29 (180 mg) asa light yellow oil. This material was

used without purification.



t hi ophenecar boxal dehyde (0.52 nl, 5.6 mml) in 1,2-dichl ojpgiagderded2 M)
at 15 room tenperature under a dry nitrogen at m)sphere sodi um

triacet oxyborohydride (1.66 g, 7.8 mmol) was added. The resulting m xture
was stirred at roomtenperature overnight then was diluted with CHzC 2 and

washed Wy odsshgsl M xture of saturated NaHCO3 and bri nepcflissoasidgous phase
was extracted with CHZO 2 and the organi c phases were conbi ned, dried over

20 MgpSO4 and filtered. The filtrate was g ncentrated under reduced pressure
to give 24 (840 ny, 97% as a pale yell oil. Step Four: A solution of

am nal 24 (840 ng, &. 10 .M S d at room
temperature for 30 ﬁ@ﬁ\&gﬁ“%&%‘é H(}gg%(gréﬁamfiﬁ te“so?f n&rﬁ)grohydrl de (106
ng, 2.8 mMol) WeseRdlRom pldvioulktsh)un @, MEchiaobihmed3 2ml) &t ra@tm t o room

tenperature and was then stirred for | hour. The ure was quenched by
dr opwi se addi t ieBRegRISHRdsy 2 gy @HOgER BOPhRTS FFI@IE@“E“%BIS:Q%’!&“‘% ‘F:% xture of

saturat ed NaHQR, anchshfddae Thl%(t&q%@ﬂéatm%@ éusmhrtaaegemur\ey fop1 CH2CI 2

(2X) and the organi c phases were conbi ned, dried over and filtered.
The filtrate mhcsnnbmwmoma@mted.nah;erresxé@mwal@metssmthylta@dgfﬁ\a@d 25 (420 30 ny,

499 | | ' il ive: JALSOlut f 420 ny,
%0 ol Panaiied Blp ARG bl G e BB, B0y (10
m) was sti rreda@dnddQﬂ@ﬂMﬁS@:atrﬂb‘ﬁtbreﬁ@ﬂ&h\i\ﬂltﬁ%6&1&80@&1%&8@3&12464 42

tenperature under a dry nitrogen atnogph re f ut.es
concentrat ed. FHEccH@ESHTR Theresidyersddereh du IP‘iac,gﬁ gll%mg ‘@fﬂg@ng Wth 7:3

hexanes: et hyI ?&EB { lQ&a’Ea@@ﬁbﬁ%ﬂ 31%13'2@1%&@@ { fbfadlto PRt 30 140 yield 26
(610 ing, séae%g‘o | orl ess, \lllgg(gous oil. ?Sto Si ?(9ﬁTo agsol ution of

met hyl sul@ OXI dmg(ﬁ%@or@isteps)@ambﬂyssmﬂi CH2C12 (I 1 m) cooled to -78 ' C
under a dry nit 1 ogeg, SERSRISE fiofSelo1a 951 Hfchin TrF & M1 n 0202

3.4 mmol ) was adde
room temperature, NaOH (1 ml, 2N in H,0, 2 mmol) and methanol (enough to

give a clear solution, approximately 2 ml) were added. The resulting mixture
was stirred for 15 minutes, then was diluted with water and extracted wilth ether.

15 The aqueous phase was acidified with HCI (2N) and extracted with ethyl
acetate. The ethyl acetate layer was washed with brine, dried over MgSO, and
filtered and the filtrate was concenirated under reduced pressure to give 20 (111
mg, 100%) as a white foam. 'H NMR (400 MHz, CD,SOCD;) 0 0.82 (t,J=7.3
Hz, 3H), 1.09 (m, 2H), 1.25 {m, 2H), 1.48 (m, 1H)}, 1.64 m, 1H), 2.61 (dd,J =

20 15.8, 7.0 Hz, 1H), 2.70 ‘(dd, J=15.8, 8.0 Hz, 1H), 3.20 (m, 3H), 3.50 (m, 1H),
427 (dd, J=9.5,5.9 Hz, 1H), 4.38 (d, J = 15.6 Hz, 1H), 4.54 (d, T = 15.6 Hz,
1H), 5.08 (ddd, J = 8.1, 8.0, 7.0 Hz, 1H), 5.91 (s, 2H), 6.76 {(dd, ] = 8.0, 1.5 Hz,
1H), 6.83 (d, J = 8.0 Hz, 1H), 6.88 (d, J = 1.5 Hz, 1H), 6.99 (m, 2H), 7.43 (dd, J
=4.4, 1.8 Hz, 1H), 8.43 (d, J=8.1 Hz, 1H).

25 Synthetic procedures similar to those described above may be utilized to
obtain the following compounds: (3S)-(1,3-benzodioxol-5-yl)-3-(((25)-2-(2-
ox0-3-(2-thienylmethyl)tetrahydro-1(2H)-pyrimidinyljhexanoyl)amino)
propanoic acid, (38)-3-(1,3-benzodioxol—5-yl)—3-(((ZS)-2—(2-oxo-4—(2—tﬁienyl)—
3-(2-thienylmethy)tetrahydro-1((2H)-pyrimidinyl)hexanoyl)amino)propanoic

30 acid and (3 S)—3-(1,3-benzodioxol-5-yl)-3-(((2$)-2-(2—oxo-3-(2-ﬂ1ieny1rnéthy1)—

1,3-diazepan-1-yl)hexanoyljamino)propanoic acid.



resulting mxture was stirred at -78 *C for 15 minutes, thefa.@ps0idHsl on of
26 (590 ng, 2.3 mol) in CH2A 2 (10 M) was added by cannuFa along with a
10 CH2C12 (5 m) rinse. The m xture was stirred at -78 'C for 30 m nutes,
triethylamne (0.96 m, 6.9 mMmvl) was added and the m xture was allowed to
warmto rowmopesiper ature. The m xture was diluted wth CpRPgsandspashed

wi th saturated NaHC03. The organi c phase was dried over MyS04 and filtered
and the filtrate was concentrated under ‘gduced pressure to give 27 (630
ng) as is a Iight yellow oil. This mater was used wi thout purification.
Step Seven: 2.8 ﬁolgrtlon of 27 (102 ng, 0.40 mmol) and 23 (140 ng, 0.40
mnol) in 1, 2 oethane (4 ml) at roomtenperature under a dry
nitrogen at nosphergynm;ildﬂmsl)m(agaieazmo@bW3 dg2)Y1@-63,3-0. 56 Mol ) was
added. The resulti ng m xture was_stirred for hours, then was diluted with
20 et hyl acet &RhsmypRID W@%@WW‘WQP&%P%%PW%W%M% The organic
phase was dried over MgSO4 and filtered and the filtrate was concentrated
under reduced pressure to give 28 (232 ng) as Oq light yellow oil. This
material was used wtho

g purifiegtion. Stgp Bight:, To a flask containing
28 (232 ng crude materl. * 250t hefrct P&al from previous step)

sealed with a rubber sel QOMN.e aptre ~yndeg a dry nitrogen
atmosphere, HC (1.95 m ,™4. Qff i nydi oxaane,N7.8 s added by syringe.
The nitrogen needl e was rem)ved apd tFe m xture ? g seal ed fl ask was
stirred for 15 mnutes. The m xture s diluted th | C12 and washed

wth a1l 1 mxture of saturated Na 3:brine. The organi c phase 30 was
dried over MyS04 and filtered andkCfhe filtrate was concentrated under
reduced pressure to give 29 (180 ng) as a light yellow oil. This materi al
was used without purification. 23 Cc Pber 2003 WO 00/68188 PCTI USQQO 12464
43 Step Nine: To a solution of 29 (180" ng crude material, 0.40 mol .

t heoretigal from pSepiGnesAsbiagn 6f123(521 aig; hlsomosdihariet(y3. 7 nl) at room

benzoylacetate (0.53 mL, 3.09 numol) in toluene (15 mL) was heated to reflux
for 2 hours. The resulting mixture was cooled to room temperature and
concentrated under reduced pressure. The residue was recrystallized from
hexanes/CH,Cl, to give compound 32 (310 mg, 40%) as a pale yellow solid.

10 Step Two: To a suspension of 32 (851 mg, 1.71 mmol) in ethanol
(absolute, 6.8 mL) and acetic acid (glacial, 0.34 mL) at room temperature under
nitrogen, 3-(dimethylamino)acrolein (1.02 mL, 10.2 mmol) was added by
syringe. The resulting mixture was heated to reflux overnight, cooled to room
temperature and diluted with ethyl acetate. This mixture was washed with HCI

15 (2N, twice) and brine. The organic phase was dried over MgSO, and filtered
and the filtrate was concentrated under reduced pressure. The residue was
purified by silica gel chromatography, eluting with 3:2 hexanes:ethyl acetate to
give 33 (476 mg, 52%) as a light yellow oil.

Stég Three: To a solution of 33 (115 mg, 0.22 mmol) in THF (6 mL) at

20 room temperature, aqueous NaOH (2N, 2 mL) and methano! {4 mL) were added.
The resulting solution was stirred for ‘15 minutes, diluted with water and
extracted with Et,0. The aqueous phase was acidified with HC] (2N) and was
extracted with ethyl acetate. The ethyl acetate layer was washed with water and
brine, dried over MgSO, and filtered. The filirate was concentrated under

25 reduced pressure to give (35)-3-(1,3-benzodioxol-5-y1)-3-( {(25)-2-{2-0x0-3-



tenperature under a dry nitrogen atnosphere, carbonyl dii ny,
0.41 rmmol) was added. The m xture was heated to 50 C (O”%:&j%a%h&;((ﬁ)@

tenperature) for 1 5 hour, the was concentrated. The residue was taken up
in ethyl acetate and washed with 2N HCl, H2O, saturated NaHCO3 and bri ne.
The organigokhassgs Wwas dried over MgSO4 and filtered andpifPpsdoibdss ate was
concentrated under reduced pressure. The residue was filtered through
silica gel, eluting with 3:2 hexanes: et ggl acetate increasing to 1:1
hexanes: et hyl acetate to yi eld 30 (114 1 , b5% for 3 steps) as a

| or | il St | {3 THE (3
o) Ort °°F oom 1@ RatiR- Qe Rut ey sl e it T8 |0 THE
(enolu?h to g!{%)&sﬁ'p@l%ryewmmnHW]_S r(@&ummzet CP,S0,00)): mma (adéed_.tghe t
resu I N m xt ure was stirred for m nu w wat er
o ot oot en 5 i HOnL08 (AP a 25 ionre LR R u EanLoa bt 281 G 1y Tong
and extracted wmig @éﬁxlm)a@ssfﬁde; Ih% ¢9|@1>2 IRES09(A, {ray suo @5y washed with

brine, dried over MySH 't ered filtrate was concentrated
under reduced és%Hze‘lH)& @$ (ﬁe2ED6(2J4.ItLJ ﬂgf)Ha,dé%ﬁ HWs(dd, InBdel 48zm ' H NWR

Sy, 1 ab (m 0o d 1 Hrgeb. Sedic fe sy bt gl (0o

(dd, J = 15.8, 782QnH:ﬂ) LH) (m,BEDO7. O3 7.032.501z( 1HT), 187 (d, J4=@7H¢,dd J =095,

5.9 Hz, 1H), 438(1)5 1 =456 1, 1H), 4.54 (d, J = 15.6 Hz, 1H), 5.08
(ddd, J = 8 1,1 Iy 9811, 5.91 (s, 2H), 6.76 (dd, J = 8.0, 1.5 Hz,
1H), 6.83 (d, J = 80Hz 1H), 6.88 (d, J = 1.5 Hz, 1H). 6.99 (m 2H), 7.43

(dd, J = 4.4, 1.8 Hz, 1H), 8.43 (d, J = 8.1 Hz, IH). 25 Synthetic
procedur¥s si nEtammple &2 t hose described above may be utilized to obtain the

foll ow ng corrpound?sg,nr a%agglsﬁﬁé%%d% gp L@&ﬁ?}% %§332--(2 0x0- 3

- (2-thi enyhnet hyl ) pyrim )am no) propanoic
acid, (39)- 3- ((bheryeangiil RH)pysdiny)hSafdy2Biadproganoicaci-@4- t hi enyl ) -
3-(2-thienyl nethyl)tetrahydro-1((2H)- pyr|nldlnyl)hexanoyl)anlno)propan0|c
- 30 acid and
(3S)-3-(1, 3- benzodi oxol -
1, 3-di azepan- 1-yl ) hexan

5-y1)-3-(((2S)-2-(2-oxQ 3 (2-thi enyl net hyl) -

anoic acg’d. ‘@3 COctober 2003

34

Step One: To a solution of 33 (88 mg, 0.17 mmol) in ethanol (absolute,
15 4 mL) at room temperature, NaBH, (12.5 mg, 0.33 mmol) was added. The
resulting mixture was stirred for 20 minutes, then was quenched with HCI (2N,
2 mL). The resulting mixture was diluted with water and ethyl acetate and the
organic layer was washed with saturated aqueous NaHCO, and brine. The
organic layer was dried over MgSO, and filtered and the filtrate was
20 concentrated under reduced pressure to give 35 (85 mg, 96%) as a pale yellow
611. This material was used without purification.
Step Two: To a solution of 35 (85 mg, 0.16 mmol) in ethyl acetate (4
mL) at room temperature under nitrogen, Pd/C (10% dry weight basis, Degussa
type E101 NE/W, ~50% water content, 36 mmol) was added. The atmosphere
25 was replaced with hydrogen (toggle between vacuum and hydrogen from a



WO 00/ 68188 PCTI USOQ 12464 44 Exanple 11 Synthesis of
(3S)-3- (1, 3-benzodi oxol - 5-yI ) - 3- (( 2S) - 2- [ 2- 0x0- 3- 23 October 2003
(phenyl car bonyl ) - 1( 2H) - pyri di nyl ] hexanoyl ) am no) propanoic acid (31). 0 31

5 Step One: A solution of 23 (541 ny, 1.54 nmmol) and ethyl benzoyl acetate
(0.53 L, WoQQssiEnol) in toluene (15 nL) was heated to rgddiieord@f 2 hours.
The resulting mxture was cooled to roomtenperature and concentrated
under reduced pressure. The residue was gecrystallized from hexanes/ CH2Cl2
to give conpound 32 (310 ng, 40% as a pale yellow solid. 10 Step Two: To a
suspensi on of . : I 8 nm.) and
acetic acid (bgzlfi g%lf%%]tu%&ginﬁnﬂlz_ at %gvggmgl g‘tr%@g’?g{‘ﬁ?‘%ﬁg?}g h%ﬁn;rﬁ?o en,

3- (di et hyl arthimyrawa&)ﬁbﬁrq:ﬁtb:bnwcmf:aﬂ;Dthﬁﬁﬂu'abé\)zas/vamch:td‘edlubger syringe. The

resul ting mxt re.was heate reflu er ni ; ,co0led to room

tenperat ure afn caﬁlP‘iﬁ’fsélﬁe th’ﬁes R RS 'trﬁ%t\gé”ﬂ‘?%lgglcﬁfgﬁaﬁ?%a s washed with
MCI 15 (2N, temutp)withTd3 héxiana:ethhi Scefit@itive I8T33 ehp\aPYHlis 2B16Y 0iMISO4 and
filtered and the filtrate was concentrated under reduced pressure. The

resi duedwas puri Bigadlhsee: Ip piselytioneel 3033 g 016 pryoD) w THE Ggnlal ath 3: 2
hexanes: et hyl woil. Ste
Three: To aysglaﬁl'? %ﬁgﬁ%ﬁgﬁgé%gﬁédéwlm%m%@eﬁq}# H(_g %/a%héd) 20 room P
t enper at ur e, HrprelismgNalGkon wh§ StlzredfC)r lamoinntes, ldéwted with watey awkr e added. The

resulting sol utian i tred for m nut t h, wat er and
extracted wit "%%%%’ﬁﬁﬁgbag%%%%uembsﬂj & WHse ‘;asf?e&.ﬂ@%&i?maffi?d ¥2N) and was
extracted wi téxneetaywmemymetateﬂrﬁe ehliydceta@dyat @ad Ryshed wak wars el W th wat er
and brine, dried over and filtered. The filtrate was concentrated

under 29 r edullrgﬁ ?ﬂe@é)gar gé}(& a&ﬁ\f]étered The fiitrate was concentrated under

35) - 3- (1, 3- € hasidire fi c e erq§03 WO
BO/ 23818(8 PCT%%%%@E%%E&% dsidire bwlals b1 Bp [racORitrile EPmEF LRARerd?

mL) and the mixture was lyophilized to give (35)-3-(1,3-benzodioxol-5-y1)-3-

({(25)-2-[2-0x0-3-(phenylmethyl)-1(2H)-pyridinyl]hexanoyl} amino)propanoic

acid (34, 31 mg, 100%) as a white powder. 'H NMR (400 MHz, CD;SO,CD;): 6
15 0.76 (t, ] = 7.3 Hz, 3H), 1.01 (m, 2H), 1.22 (m, 2H), 1.70 (m, 1H), 1.87 (m, 1H),

2.60 (dd, ] =15.8, 7.0 Hz, 1H), 2.68 (dd, J = 15.8, 7.9 Hz, 1H),3.72 (d, ] = 15.0

Hz, 1H), 3.77 (d, ] = 15.0 Hz, 1H), 5.06 (m, 1H), 5.54 (dd, J =9.2, 6.6 Hz, 1H),

5.98 (s, 2H), 6.16 (t,J = 7.0 Hz, 1H), 6.77 (dd, J=8.1, 1.4 Hz, 1H), 6.83 (d, I =

8.1 Hz, 1H), 6.89 (d, J = 1.4 Hz, 1H), 7.13 (m, 1H), 7.18 (m, 1H), 7.26 (m, 4H),
20 7.59(dd,J=17.0,1.8 Hz, 1H), 8.83 (4, T = 8.1 Hz, 1H), 12.11 (br. 5, 1H).

Example 13
Synthesis of (35)-3-(1,3-benzodioxol-5-y1)-3-[({1-[2-0x0-3-
{phenylmethyl)-1(2H)-pyridinyl]cyclohexyi} carbonyl)aminolpropanoic acid.
25 Step One: To a solution of 3-benzylpyridine (1.65 g, 9.77 mmol) in
acetone (3.5 mL), 1-chloro-2,4-dinitrobenzene (2.00g , 9.56 mmol) was added
and the mixture was refluxed overnight. The mixture was cooled to room
temperature, diluted with acetone and the solvent was decanted from the
precipitate. The crude solid was washed with acetone (2 times) and diethyl ether
30 (1 time), decanting each time to give 37 (3.57 g, 100%) as a gray solid.
Step Two: To a solution of 1-amino-1-hydroxymethylcyclohexane
(0.45g, 3.5 mmol) in n-butanol (8.75 mL), solid N-(2,4-dintrophenyl)-3- -



45 (phenyl carbonyl)-1(2H) - pyri di nyl ] hexanoyl } am no) propa%3 cﬂgérdz 1 100
ng, 92% as a pale yellow foam 'H NVR (400 WHz, CD3SQZ ?

= 7.3 Hz, 3H), 1.08 (in, 2H), 1.25 (m 2H), 1.80 (m 1H), 1.93 (m 1H)
2.61 (dd, J = 15.8, 6.8 Hz, 1H), 2.68 (dd, J = 15.8, 7.9 Hz, 1H), 5.09 (m
1H), 5.49 @dyeals 5 9-5, 6.2 Hz, 1H), 5.98 (s, 2H), 6. 29&,5509,;24547 0 Hz,

1. 6.78 (dd°J°= 8.1, L4 te, - 1), 684(d J=81H, I'H, 689 (d J
= 1.4 H, 1H), 7.49 (t, J = 7.7 He, 7762 (m 1H), 7.70(m 3H), 7.97
(dd, J = 7.0, 2.2 Hz, 1H), 887(dJ 871 1H), 12.11 (br. s, 1H). 10

Exanpl e 12 Synthe 'stf (& dle?# %2%5%%%%1 %ad%ea"i“he%es(u{u{ S) - 2- [ 2- oxo- 3-

(phenyl net hyl )™ ’_ﬁy - pyri éxan amn propan0| c acid=(34). 0 34
Step One: To a-omﬁbxutvia@mea&ﬂ t&&fﬁzﬁ&rrms d4¥s ﬁﬂdmi@ogbmat&iob;ﬁml Thabsol ute, 15 4
m.) at room tenperature,

5 , ,0.33 Th
resul ting m xtigrBIeAes ?Picflr‘gg{d‘?do"i“%ﬁ atﬁrr'ﬁg"‘\‘i'ﬂtﬁétﬁredt U’v}éﬁf’s‘ﬂ%g’ ﬂ‘?d wiet h HG

(2N, 2 ). The doasshlated WHTOX GHE.) Wabexdiabid %ﬁh%yhac\eﬁ{ee 'ThaRgheatly! acetate
and the organic |ayer was washed with sat ur at ed agueous_NaH and brine.
The orgénic |layeewaneencentiated to demessiyceine 3k (.56 e)tae paallomell whishmast rat e was
20 concentrat I sure to give 35 (85 ng, 96% as a pale
yellow oil. %%eéjmq&%utﬁrﬂlllépﬁ%sﬂ%é@%d W thout purification. Step Two: To a
solution of 35 (85 gm,Tlﬁeelwomllu)mnmfoemdm)Bls (&Gég t%emmd! thedrtical) isi oom

t enper at ure unde pd/ 0% h a ussa type E101
NEI W - 50% wat"é‘?mféb@ “" 1°2ﬂ%%‘7(‘ WH%’I Hde ({?r? ibmﬁﬁe@% was

repl aced wth ?%@a&deaag&/mmdmamﬁmmrm&k@mmP@rma 23

Cct ober 2003 68188 PCT/US00112464 46 balloon five times) and the

m xture Mas vi Sgbhﬂeu@f KO8} (0r76¢6l 13.6 mmolpinyyestar § nrfhavas then added over 30

minutes. Toluene {10 mL) was added and the solution was stirred for one hour at

0 °C. The layers were separated, and the aqueous layer was extracted again
with toluene. The combined extracts were dried over Na,SO, and filtered and
the filtrate was concentrated under reduced pressure. The residue was

15 chromatographed on silica gel, cluting with 7:13 hexanes:ethyl acetate to give
39 (20 mg, 1.9%, two steps.)

Step Four: To a suspension of 39 (20 mg, 0.068 mmol) in aqueous KOH

(1M, 0.70 mL) potassium persuifate (0.073 g, 0.270 mmol) and ruthenium (IIT)
chloride (1mg, catalytic) and THF (0.25 mL) were added. The mixture was

20 stirred for 1 hour and extracted with dichloromethane. The aqueous layer was
acidified and extracted with ethyl acetate (3 times). The ethyl acetate extracts
were combined, dried over MgSO, and filtered. The filtrate was concentrated
under reduced pressure to give 40 (0.0148 g, 70%) as a tan solid.

(35)-3-(1,3-Benzodioxol}-5-yl)-3-[( {1-[2-0x0-3-(phenylmethyl)-1(2H)-

25 pyridinyl]cyclohexyl} carbonyl)amino]propanoic acid was prepared from 40
according to the procedures described in Example 1. 'H NMR (400 MHz,
CD,S0,CD;): 8 1.40 (m, 4H), 1.68 (m, 2H), 2.04 (m, 2H), 2.60 (d, J = 7.0 Hz,
2H), 3.67 (d, I = 15.2 Hz, 1H), 3.72 (d, ] = 15.2 Hz, 1H), 5.12 (m, 1H), 5.95 (m,
ZH), 6.19 {t,J=7.0 Hz, 1H), 6.74 (dd, J=7.8, 1.4 Hz, 1H), 6.76 (d, J =7.8 Hz,

30 1H), 6.90 (d, ] = 1.4 Hz, 1H), 7.10 (d, J = 5.8 Hz, 1H), 7.20 (m, 5H), 7.57 (d,J=
8.4 Hz, 1H), 7.66 (dd, J = 7.7, 1.8 Hz, 1H). ° |



m xture was filtered through Celite and the filtrate was 5‘8 B%F%(ﬁd under
reduced pressure. The residue was purified by silica gel rona ography,
eluting with 7:3 hexanes:ethyl acetate to give 36 (32 ny, 39% as a
colorless oil. 5 Step Three: To a solution of 36 (32 ng, 0.062 mol) in THE

(3 nl) at whepekenperature, aqueous NaCH (2N, 1 nl) andpeEidiaisdss (2 i)
were added. The resulting solution was stirred for 15 mnutes, diluted

with water and extracted with Et20. The aqueous phase was acidified with
HC (2N) and was extracted with ethyl &Betate. The et hyl acetate |ayer was
washed with water and 10 brine, dried overMgSO4 and filtered. The filtrate
was concentra@é@lﬂ-ﬁé%r reduced pressure. The residue was taken up in

acetonitrile (3 ”L%yrfﬂ{b@lsW?(ﬁﬁ 3((73 b@iw)odﬁ&gl §.08-300 8lpbgo-¥as | yophilized to
give (3S5)-3-(1,3-benzodi oxol -5-yl

({(29)-2-[2- oﬁ&lﬁ&l@pﬁﬁﬁﬂ[@iﬁmﬂgﬁﬂw leez&f}OYé)})ﬁmlm)PWP}ﬂm@&myl} ami no) pr opanoi ¢
a1 d (30 51", 100 PR 0 COSCECES) € T
(m éH) 3 3 aacs(cdnhd'la Exarifilc 83, 17750; dde dekge odl, SiBn(xﬂ@ithébr@Bcél‘ﬁn&éeggr 9 Hz, |

, T , J.= 15. = 15 . 5 | ,
5 54 (dd, |3 =8 D) 0 b Solpigh of Ppteris Gropapideish 1 6 TAMIGD IR oGt 1. 119
6.77 (dd, J =B ﬂliL) &aﬁdﬁ?d d:&é‘&qse ﬁa aﬁémoﬂ fimnel®vér i’(b’-mm&!él A6.89 (d, J = 1.4

Hz, 1H), 7.13 (m I—% 6 (m 4H), 0 7.59 (dd, J = 7.0,
1.8 Hz, 1H), solatsor( KQH £1 Bg 119mmo H)wat§12(7mL)(%ars thep adclerel)ove%rrpl e 13
Synt hesi s of - . ( [

(phenyl net hyl %ﬁ@t%&égﬁz‘ I ny? 3§c ?lexy Sczhellt[r"{)o‘%%/sl g?rcli(%(g?mr%oﬁléﬁm c acid.
25 Stepl@ne: TdCa 'Emllaybrso’rer@sfepﬁatbé,mnsi thyaghehivr drybdwHSexgact@l aéimmml ) in

acetone (3.5 ni 1-chl 4-di nitroben ene ) was added
and the gnxtuf”é et Eﬁ% ‘BWHF‘&WR g&ﬁﬁ%ﬂ\ﬁ&g%@ tZ) room

tenperature, @id flirfd wik bdhcanRit-anadansiveOEpreRlnee The mmu@l&ﬁant ed fromthe
precipitate. The crude solid was washed wth acetone (2 tinmes) and di et hyl

“ether 30 (1 ticheematogesphett qrrﬁghcwelhelp%wﬂb 74 hexapys:gtyylggetge tojgjgey as a gray
R e T e e L A
15 (38)-3-(1,3-Benzodioxol-5-yl)-3-({2-[2-oxo-5-(phenylmethyl)-1(2H)-
pyridinyljhexanoyl}amino)propanoic acid was prepared from 42 according to
procedures described in Examples 1 and 13. 'H NMR (400 MHz, CD,S0,CD;})
6: 0.77 (t, = 7.3 Hz, 3H), 1.00 (m, 2H), 1.20 (m, 2H), 1.75 (m, 1H), 1.88 (m,
1H), 2.65 (m, 2H), 3.70 (s, 2H), 5.08 (m, 1H), 5.49 (dd, J=9.9, 6.2 Hz, 1H),
20 5.98 (s, 2H), 6.32 (d, 1 =9.2 Hz, 1H), 6.77 (dd, J= 8.1, 1.5 Hz, 1H), 6.83 (4, T =
9.2 Hz, 1H), 6.89 (d, J = 1.5 Hz, 1H), 7.20 (m, 4H), 7.28 (m, 4H), 7.61 (d,J =
2.6 Hz, 1H), 8.81 (d, J = 8.1 Hz, 1H), 12.10 (br. 5, 1H).

Example 15

25 Synthesis of (35)-3-(1,3-benzodioxol-5-yl}-3-({(28)-2-[(3S)-2,5-dioxo-
3-(phenyimethyl)-4-(2-thiophenylmethyltetrahydro-1(2H)-
pyrazinyl]hexanoyl}amino)propanoic acid.

Step 1: To a solution of phenylalanine methyi ester (2.32 g,-12.9 mmo!)

in DCE (50 ml) at room temperature, 2-thiophenecérboxaldehyde (1.2ml, 12.9

30 mmol) and NaBH(OAc), (4.11 g, 19.4 mmol) were added. The reaction stirred
at room temperature for 24 hours, diluted with CH,C), (300 ml) and washed
with water (300 ml). The organic layer was dried over MgSQ, and filtered and



23 Qctober 2003 WO 00/ 68188 PCTI USO0/ 12464 47 benzyl pyri dhgploeb) fjdzde (37,
1.23 g, 3.3 mmol) was added. The resulting solution was heated to refl ux
for 2.5 days under a nitrogen atnosphere. The m xture was cool ed, diluted
with water and filtered. The filtrate was basified wth concentrated NH4OH
(2mL) and wabdaedsed Wi th ethyl acetate. The aqueous 5 | ayefuddasess
concentrated to dryness to give 38 (0.56 g) as a yellow oil which was used
wi t hout further purification. Step Three €49 To a solution of crude 38 (0.56q,
3.5 mol theoretical) in water (10 nL), "a solution of potassium

ferricyanide (3. D se via an
addi tion funngqeiggg‘?w%cﬁg At%aéégmﬁpgdg@ceé&%ﬁ solu ?o@gﬁﬁ%ﬂ%@ 76 g, 13.5
mrol ) in wat ebyedicakdl chamatdaephpdiieile exidiro: BRexandsietiybscetaiobydsde44 10 nl) was
added and the solution was stirred for one hour at 0 'C The layers were
separ at ed, an&{hHe écfﬂeous | ayer was extracted again wth toluene. The

conbi ned extracts ¥Rpe: @ h@dut@di’?&fﬂl%?% %ﬁiol)ﬁ@ﬁﬁﬂlaﬁdl(éloﬁbe filtrate was
concentrat ed under reduced pressure. The residue was chr ormat ogr aphed on

silica g&l, cltmahy@owmwmﬁm&@@Dwﬁmatlmdw@iet@%mge?l 89 (20 ny,
1.9% two ste i f 68 mmol ) in
aqueous KOCH ?%R/%D gﬁ%dgfufhegg%gg?%?%@guf’%o& te‘?{g g@% fﬁ}hg f 0 mmol) and
rut heni um (11 IThe nﬁkthmmraﬁeoﬁdenumed weleatetided preasuek (bldk a(lﬁboﬁ5scmlt)onwer e added.
The m xture was ﬁjo ed for %gﬁd{ nd extracted with dichl oronet hane.
The aqueous Iéﬁ}‘% E‘?dcff’fy?eé 4 28t racted with ethyl acetate (3

times). The ethyl %Ba{r@a@éﬁihﬁ&%fsis (Y& 182, A0hRSH andihdrfciay Bletiy SO4 and
filtered. The filtrate was concentrated under reduced pressure to give 40

(0.014818, 70(y§tegalydg)c{1@ﬁxdg 6182 ang, 2.10 mmoi) in DMF (10 m!) at room temperature

(39)- 3(138 [x( - 25
pyridinyl] cycl Wm%oﬁb cspgpngn{g Bér%%ogﬁg?d}-ké@fbg %rhglg)ff f rom 40
according to tdmolp;rlehaﬁux;ésnm&elﬁm mg 2B0anpble add 4-nmtwmrpmmewz,

_ ﬁZDBSOZCDB) : (& 23 in (ﬂo m:lﬂl)ol) WlertsS gddggn Thcl_lbeé.cuon stlrre(dmt roolﬁQ t’emperamre( gi' J =70

24 hours then the mixture was taken up in ethyl acetate (200 ml) and washed
15 with water (2 times, 200 ml). The organic layer was dried over MgSQ, and
filtered and the filtrate was concenfrated under reduced pressure. The residue
was purified by silica gel chromatography, eluting with 9:1 hexanes:ethyl
acetate to yield 46 (422 mg, 57%).
Step 4: To a solution of 46 (415 mg, 1.07 mmol) DCE (10 ml) and
20 triethylamine (0.15 ml, 1.07 mmol) at 0 °C, bromoacetyl bromide (0.090 ml,
1.07 mmol) was added and the reaction was warmed to room temperature and
stirred for 24 hours. The mixture was taken up in CH,Cl, (150 ml) and washed
with water (150 ml). The organic layer was dried over MgSO, and filtered and
the filtrate was concentrated under reduced pressure. The residue was purified
25 by silica gel chromatography, eluting with 4:1 hexanes:ethyl acetate to yield 47
(381 mg, 70%).
Step 5: To a solution of 47 (375 mg, 0.74 mmol) in THF (8 ml), Cs,CO,
(360 mg, 1.10 nﬁnol) was added. The reaction was stirred at room temperature
for 4 hours. The mixture was taken up in ethyl acetate (150 ml) and washed
30 with water (150 ml) The organic layer was dried over MgS0O, and filtered and
the filtrate was concentrated under reduced pressure. The residue was purified

by silica gel chromatography, eluting with 4:1 hexanes:ethyl acetate to yield 48



2H), 3.67 (d, J 15.2 Hz, IH), 3.72 (d, J = 15.2 Hz, Zﬁgéézg , 5.95
(m 2H), 6.19 (t, J = 7.0 Hz, 111), 6.74 (dd, J-78 I 6. 76
(d, J =7.8 Hz, 30 IH), 6.90 (d, J = 1.4 Hz, 1H), 7.10 (d, J = 58Hz 1H),
7.20 (m 5H), 7.57 (d, J = 8.4 Hz, 1H), 7.66 (dd, f = 7.7, 1.8 Hz, 1H). 23
Cct ober 2 / 68188 PCT/ US00112464 48 Exanpl e 14 Sy

(39) - 3- (10%%8%22% oxol -5-yl)-3-({2-[ 2- oxo- 5- Péﬂﬁ&iuﬁzﬂi

(phenyl net hyl ) - 1( 2H) - pyri di nyl ] hexanoyl } _am no) propanoi c acid. Step One To
a mxture of 41 (prepared according to ptbcedures 5 described in Exanple
13, 1.75 g crude orange, oil, 5.0 nmmol theoretical) |n water (25 nL) at O
C, a solution ]d*ﬁ égs/?)umferrlcyanl de (4 79, 14 mol) in water (22 nl)
was added dropwi sefsvsb@ (@@.&qudtdxeps ?B \éqtasgf% JTiBky.¢s- A solution of
KOH (1.1 g, 19 mmol) "in water addéd over 30 ninutes.

Tol uene (15 nﬂ)henﬂmeﬁuﬂéd(zéhmphmhmﬂmmtmhﬁm§(%H)rrred for one hour at 10 O

C. The | ayers h QueQus | ayer racted again

wi th tol uene. p%%%%@?r%%%(}%x@%}g?% §/vear°1e i iPet argégrr% lﬁﬁg‘) filtered and
the filtsate memmemdbaa ﬁaﬁmilfbwl rMSLEﬁﬁhlﬂé(ﬁ%Blhﬂﬂ) =ldoe. 2rrﬁ§% due was

chr omat ogr aphed on si eluting with 7:13 hexanes:ethyl acetate to
gi ve 429(mgj %F’“‘H‘@ﬂuc@ égggrréz 29% and 43 (minor product, 0.10 g, 7.0%9%.
15 (3S)-3-(1, 3-Benzodi oxol -5--yl)-3-({2-[ 2- oxo-5-(phenyl nmet hyl ) - 1(2H) -

pyri di nyl ] hexanoyl éam‘ no) propanoi ¢ acid was prepared from 42 according to
pr ocedur es de 6i n Exanples 1 and 13. 'H NVR (400 MHz, CD3SC2CD3) 6:

0.77 (t, J = .75 (m IH), 1.88
(m 1H), 2.65 (mk%%?@ss"f%ﬁ% 43 ‘iﬁ‘ggdé" égq’r%(ﬂ{ﬁ)z[@"%" 9 (dd, J = 9.9, 6.2
Hz, 1H) 1020 S{ﬂﬁnflmeth&ﬂ}z 3-61@&0(1(11—bahzmu9a221—l-@1]achl:})l}anﬁn@ﬁroﬁdﬁh;c =8.1, 1.5
Hz, 1H), 6.83 ((?g = 9.2 Hz, 1H), 6.89 (d, J =1.5 Hz, 1H), 7.20 (m 4H),
7.28 (m 4H), *#¢61 (d, J = 2.6 Hz, 1H), 8.81 (d, J = 8.1 Hz, 1H), 12.10
(br. s, 1H). Exanpkgpbme: A mixture of 1-fluoro 2-nitrobenzene (0.50 g, 3.54 mmol),

benzylamine (0.38 g, 3.54 mmol) and K,CO, (0.98 g, 7.08 mmol) in DMF (10

mL) was stirred at room temperature overnight. The mixture was then

15 partitioned between EtOAc and water. The organic layer was washed with
water and brine, dried over MgSO, and filtered. The filtrate was concentrated to
dryness to give 49 (0.79 g, 98%) as an orange solid.

Step Two: To a solution of 49 (0.79 g, 3.5 mmol) in ethanol (7.0 mL)
and acetic acid (7.0 mL) at room temperature, Fe powder (2.44 g, 34.6 mmol)

20 was added and the suspension was stirred vigorously at 40 °C until thin layer
chromatography indicated complete consumption of 49. The mixture was
filtered through Celite, washing with chloroform. The filtrate was diluted with
saturated sodium bicarbonate and the chloroform layer was dried over Na,SO,
and filtered. The filtrate was concentrated under reduced pressure and the

25 residue was purified by chromatography on silica gel (4:1 increasing to 1:1
hexanes:ethyl acetate) to give compound 50 (0.35 g, 50%)

Step Three: A solution of 50 (0.25 g, 1.26 mmol) and CDI (0.22 g, 1.4
mmol) in CH,Cl, (12 mL) was stirred at room temperature overnight. The
mixture was diluted with EtOAc and was washed with 1N HCI (3x) and brine.

30 The organic layer was dried over MgSO, and filtered and the filtrate was
concentrated under reduced pressure to give 51 (0.23 g, 82%}) as a brown solid.

Step Four: To 2 solution of 51 (0.19 g, 0.85 mmol) in anhydrous DMF (5



25 Synthesis of (3S)-3-(I, 3-benzodi oxol -5-yl)-3-({(2S)-2-] 0XO0-
3- (phenyl met hyl) - 4- (2- th| ophenyl met hyl ) t et r ahydr o- 1( 2H) - 356 ober26ts
pyrazi nyl ] hexanoyl } am no) propanoic acid. & -1: To a solution of

phenyl al ani ne nethyl ester (2.32 g,- 12.9 nmmol) in DCE (50 m) at room

t enper at ur ;o ﬁfﬁgﬂgkophenecar boxal dehyde (1.2 m, 12.9 30 ppRisdoBRd

NaBH( QAc) 3 (4.11 g, 19.4 mmol) were added. The reaction stlrred at room
tenperature for 24 hours, diluted with C&2C12 (300 ml) and washed with
water (300 ml). The organi c layer was drPtd over I\/gSO4 and filtered and 23

Oct ober 2003 00/ 68188 P 64 49 1 he. f| t congentrat ed
under reducedV\Q{"Ia%tsDu& ﬁ@%iéﬁ%ﬁﬁﬁ?\nﬁ‘@ﬁa {7%30%’14\,\6];1 o)

chromat Ographyrheahbthir@@amh’@d9n01°¢1ﬁ9fa0%ﬁnﬁésmeforamtaamoﬁefmﬁl d 44 (2.78
g, 78% . Step 2: To a solution of 44 (1.50 g, 5.45 mml) in nmethanol (10
M), 5 tetrahgremengiaa{0@16 ¢ mamed)- et ptirring aiFoym terapardipie Ry eRiskh de (880
mg, 21.8 mm'&.em&m%g& Wgour&hﬁltcfﬁ@%{e?gn%%a&wﬁﬁ@t@&c Q8RS effiper ature for

48 hours. The m xtur S concentrate ced pressure to an
aqueous sol ut | eganialagertwee wabhedith waterding briyd, éfied avsr MigSO2 any filte®tdep 3: To a

sol ution of 45 0 1.91 ol and not Ieu0| ter

hydr ochl ori de F{é’?@“ﬁtﬁ%aﬁ"%e%ﬁ )"a\d?‘f 'frfﬁ“?ﬂ ?gwtetsQXé%? %gﬁj ature,
1-[ 3- (di met hyl ayd siewREsaY| | - 3- et hyl car bodi i rni de hydrochl ori de (401 ng,
2.10 mol), 1- hydr ba/benzotrlazo e (238 ny,

2
4- net hyl nor phol i ne G % 3-henzogionq- Snﬁ‘ihﬁ')({%x)'e%'@ma}jﬂ’é‘anyh?ﬁ%y@@&cu on stirred
at roomtenpe n@;.yars Aaspf §1]£c|3%ﬂa£ﬁ§)8152%%§in {cSiciBastpie@itd Rl N €t Nyl

acetate (200 e 15 with water 200 m’). The organic
| ayer wal) dri e® mendmggsmcahldes dbsmbgilele‘axamdletlhéHfNMRr(éQ(bl\ﬁhs concent r at ed

d duced dye | ]
ot omat g aphy COETOEPH:? 77 ARG S RERORE RS [4 5, 31 VAR SBBy 46 (420
my, 57%. Step2Hy,sha (@, ), AR5 on, SH), 461 (@;I5814}Hz]lﬂ)710ﬁﬂ)db)su[ﬂ)(10 m) and

Example 17
15 Synthesis of (38)-3-(1,3-benzodioxol-5-yl)-3-({2-[5,5-dimethyl-2,4-
dioxo-3-(phenylmethyl)tetrahydro-1H-imidazol-1-ylJhexanoyl} amino)
propanoic acid.
Step One: To a solution of 5,5-dimethylhydantoin {2.00 g, 15.6 mmoi) in
DMF (30 mL) at room temperature, K,CO, (6.5 g, 47 mmol) and benzyl
20 chloride (2.20 mL, 18.7 mmol) were added. The resulting mixture was stirred
overnight, diluted with water and extracted with ethyl acetate. The organic layer
was washed with brine, dried over MgSO, and filtered. The filtrate was
concentrated under reduced pressure and the residue was purified by silica gel
chromatography, eluting with 6:1 increasing to 3:1 hexanes:ethyl acetate to yield
25 53 (3.21 g, 94%).
(38)-3-(1,3-benzodioxol-5-y1)-3-({2-[5,5-dimethyl-2,4-dioxo-3-
(phenylmethyl)tetrahydro-1H-imidazol-1-ylJhexanoyl} amino)propanoic acid
was prepared from 53 according to procedures described in Examples 1 and 16.
MP: 53-55 °C.
30

Example 18
Synthesis of (35)-3-(1,3-benzodioxol-5-yl)-3-({(2S)-2-[2,4-dioxo-1-



20 triethylamne (0.15 nl, 1.07 mmol) at O C, bronoacetyl>bpeimderdds 090
m, 1.07 mol) was added and the reaction was warnmed to roomtenperature
and stirred for 24 hours. The m xture was taken up in CH2CO 2 (150 nl) and
washed wth water (150 ml). The organic |ayer was dried over MgSO4 and
filtered ap@ookdigg f11trate was concentrated under reducegdcpygmass- The
residue was. purified '25 by silica gel chromatography, eluting with 4:1
hexanes: et hyl acetate to yield 47 (381 709 . Step 5: To a solution of
47 (375 ng, 0.74 mmol) in THE (8 m), %03 (360 rrg, 1.10 nmol ) was

added. The re IR 4 haurs. The
Tt ur e vas © SR ISR SHAbYES Bt AR AL A SmioRlor e T et e
(150 n) The agiganic | ayer was dried over MySO4 and filtered and the
filtrate was concentrated und ess The residue was purified
by silica gel chr om@q&a’%?ﬁ@?%q ﬁﬁt 0@91&(41%8%%% Ogmg)) 2idcet ate to
yield 48 23 Oghg ;ne?r@aﬁwg@exqg/ ﬁf%ﬁl%ﬁd?@ﬁbk%o%é%ﬁ% )80 (145.0 ny, 46%. (3
S)-3-(1,3 benzodl oxol - {(2S 3 5- di oxo- 3-

( phenyl n&t hyl )thmetbmlfqrma@phéhﬁg/m ropi) temperatiya 1-¢3-(¢imethylapyra prapylll hexanoyl }

o o B 0oL B SRR D, SO b RO SS,
H - = 604.4 midazoex@dPing, 150 ﬁml)hﬂﬁil@methylmorpholme (610 mg, 5.50 mmol) '
35)-3-(1,3-b i 5.yl ) - 3- 2- 2-0x0-3 10

Eph)enyl ﬁret hyl )e“'cl"’gg%‘idgé%]&errtﬁxqt@ b"ég t?"Fﬁ[d&é%% tempprplyrssoy 24 hoyrs 18 e opanoi ¢

aci d. Step nenixfirdivid tik Wfin @thill' dé@ta%%m?raﬁ@%%@%nﬁ%&@ (Px 260 54 Mol ),
benzyl am ne (0.38 g, 3.54 mmol )" and C03 (0.98 g, 7.08 mml) in DVF (10

mL) was18ti rr eeh.aThe ewmie enyeras dapdosy MasOy aed ﬁfren@d srddeafildaigeest hen 15
partitioned betwesn. & (He: ARG REure. TG QLG & puAYE by GR)aFhed with

chromatography, eluting with 4:1 increasing to 1:1 hexanes:ethyl acetate to yield
54 (860 mg, 99%).
Step Two: A solution of 54 (0.86 g, 3.26 mmol) and CDI (0.79 g, 4.89

15 mmol) in anhydrous CICH,CH,C1 (30 mL) was heated at 85 °C overnight. The |
mixture was cooled to room temperature and concentrated and the residue was
brought up in EtOAc. The organic layer was washed with 1N HC} (3 x) and
brine, dried over MgSO, and filtered. The filtrate was then concentrated under
reduced pressure and the residue was purified by silica gel chromatography

20 ( hexanes:EtOAc, 5:1 increasing to 1:1) to give 55 as a white solid (0.67 g,
71%). (38)-3-(1,3-benzodioxol-5-y1}-3-({(25)-2-[2,4-dioxo-1-(phenylmethyl)-
1,4-dihydro-3(2H)-quinazoelinylJhexanoyl } amino)propanoic acid was prepared
from 55 according to procedures outlined in Examples 1 and 16. "H NMR (400
MHz, CD,S0,CDs): 6 0.80 (m, 3H), 1.1-1.6 (m, 4H), 2.03 (m, 1H), 2.20 {m,

25 1H)}, 2.63 (m, 2H), 5.20 (m, 2H), 5.35 (m, 1H), 547 (m, 1H),5.91(d,J=11.0
Hz, 1H), 5.96 (d, ] = 3.3 Hz, 1H), 6.64-6.87 (m, 3H), 7.30 {(m, 6H), 7.68 (i,
1H), 8.14 (m, 2H), 12.09 (br. S, 1H).

Example 19
30 Synthesis of (35)-3-(1,3-benzodioxol-5-yi)-3-( {2-[3-methyl-6-0x0-5-~
(phenylmethyl)—1(6H)-pyridaziny1}hexanoyli amino)propanoic acid.
Step One: To a mixture of dihydropyridazinone (2.50 g, 19.21 mmol) in



water and brine, dried over MySO4 and filtered. The filtrsd 8888 200
concentrated to dryness to give 49 (0.79 g, 98% as an orange so? 3 Step
Two: To a solution of 49 (0.79 g, 3.5 mol) in ethanol (7.0 nL) and acetic
acid (7.0 nL) at roomtenperature, Fe powder (2.44 g, 34.6 mmol) 20 was
added and {pgogdigPensi on was stirred vigorously at 40 C gapikeshibded | ayer
chr onmat ography I ndi cat ed conpl ete consunption of 49. The m xture was
filtered through Celite, washing with chl groform The filtrate was dil uted
with saturated sodium bicarbonate and tRé chl orof orm | ayer was dried over

Na2SO4 and fi d. .The filtrate der d ced pressure
and the 25 resébgl(ra(%\ﬁé@ %Wﬁe@aaﬁg}"%ﬁFW@?@'gFZ%ﬁ%g’ ﬁ“iﬂe (4:1
i ncreasing to slah&KdH?ﬁaﬁ%QBQ)tshﬁ&ho@%feaﬁﬂéd thiGhikeure ¥aPRsand 1505 (cO 35 g, 509
Step Three: A solution o 25 g, 1.26 mol) and CDI_(0.22. 9, 1.4

mol) in CH2 cwe(ru@tmyledvgsw@m terpperatyre ang payredinfricavater B‘%Féﬁﬂ#wt The
d d brine.
o e o gon; copeELH s RE00 Mt galac ) B Bk bbphikiag Y, 2L 10

30 The organic Tayer was tered an iltrate was
concent r gt ed wodlected ladﬁlld:reﬁbrp wasisng with wagi.VEheSgsultihgZ8lidwagthed dasl ia br own

solid. Step Four 51 (0.19 g, 0.85 mmol) in anhydrous DWVF
(5 23 Cctober ’2"66‘3‘%6‘0%0@ ggﬁé‘w USOO' 12464 51 nlL) at 0 C was added NaH
(60 % di spersion i n3g)-nerRbe@bilioxd)-0Ak 349 (2-B-hetiPd-dxo-5-{fiRnfimetiyhe Was

stirred at O 'C for 10 mnutes befgore the addjtion of ethyl br onpacet at e

(0.21 g, 0.13 HEB) yynd@méﬂh%ﬁﬂwﬂhaﬁgmaﬁropmmacgﬁbaérpaﬁpalfe foethi ght,  the
m xture was POyl G Qﬁgrg'c E%b%ﬁ%?&@?ﬁ@ﬁ%ﬂd%“@{ﬁﬁﬂ%ém mes). The 5

organi c | ayer was vvater an I ne, dried over MgSO4 and
filteredo TheCDbSQzCEE)eﬁ\ﬂdﬁ (wo Ak At i8dme AP (my SdEd8 (pPERAAEL 0 give 52

(0.25 g, 95 %N li d

(35)-3-(1.3- S bara 23 08 g, 11D, 5,06 (g, 1ED,5.07 (4, T =220, 21, 681,

di hydr o- II—I-ben@h,rngjaagﬂ (s,lr}y)l,]ia(z@hyﬁﬁ)aa;am@hpr}@pmmcbr&nuﬂ)ms prepared from
10 52 according to procedures described in Exanple 1. "H NWVR (400 MHz,

Example 20

15 Synthesis of (38)-3-(1,3-benzodioxol-5-y1)-3-({2-[2-0x0-3-
(phenylmethyl)-3,4-dihydro-1(2H)-quinazolinylJhexanoyl} amino)propanoic
acid.

Step 1: A solution of 2-nitrobenzylbromide (0.50 g, 2.31 mmol) and

benzylamine (0.49 g, 4.62 mmol) in THF (5 mL) was stirred af room

20 temperature overnight and was then diluted with EtOAc. The organic layer was
washed with 1 N NaOH (twice) and brine, dried over MgSQ, and filtered. The
filtrate was concentrated under reduced pressure and the residue was purified by
silica gel chromatography (hexanes:EtOAc, 3:1 increasing to 1:1) to give 57 (0.5
g, 89 %) as an oil.

25 (38)-3-(1,3-benzodioxol-5-y1)-3-({2-{2-0x0-3-(phenylmethyl)-3,4-
dihydro-1(2H)-quinazolinylJhexanoyl} amino)propanoic acid was prepared with
57 according to procedures described in Examples 1 and 16. 'H NMR (400
MHz, CD;S0,CD5): 6 0.78 (m; 3H), 1.21 (m; 4H), 1.88 (m, 1H), 2.14 (m, 1H),
2.65 (m, 2H), 4.26 (m, 2H), 4.43 (m, 1H), 4.80 (m, 1H), 5.03 (m, 1H), 5.18 (m,

30 1H), 5.92 (4, J = 4.0 Hz, 1H), 5.97 (s, 1H), 6.70 {m, 2H), 6.80 (m, 1H), 6.95 (m,
2H), 7.12 (m, 2H), 7.30 (m, 5H), 8.20 (m, 1H), 12.09 (br. 5, 1H).



CD3COCD3): S 2.79 (m 2H), 4.56 (m 2H), 5.02 (s, 2H)
(s, 2H), 6.92 (m 7H), 7.25 (m 5H), 7.91 (d, J = 8.
S, 1H). Exanple 17 15 Synt hesi s of

(3S)-3-(1, 3-benzodi oxol -5-yl)-3-({2-[5, 5-di net hyl -2, 4-

di oxo- 3- ( pReRYLdRE hyl ) tetrahydro-1 H i m dazol - 1-yl | hexanoyqtuadshned
propanoic acid. Step One: To a solution of 5,5-dinethylhydantoin (2.00 g,
15.6 mmol) in DW (30 nL) at roomtenperature, K2CO3 (6.5 g, 47 mmol ) and
benzyl 20 chloride (2.20 ni, 18.7 mol) re added. The resulting m xture
was stirred qvernight, diluted wwth water and extracted with ethyl
acetate. The m—%—l ayer was washed with brine, dried over MgSO™4 and
filtered. The filt gadtResiHaT (3HPASBdndbBekol3AR)-3{ educs@d-ressure and the
residue was purified by silica gel chromatography, eluting with 6:1

i ncreasi ng to(Ei!cmylﬁ@%(if?ééﬂél‘ﬁymxéb@flﬁl?@npﬁl}91%10 ropEgois 3cid3 21 g, 949%) .
(3S)-3-(1, 3-benzodi - - = A : -, A1 4l =13z

(phenyhnet hyl ) t et rg%%ﬂ%ﬁyﬁlw%ng’g%%ﬂ{h%?ﬁ?%dﬁg%zbﬁélg} lg?n%llg : E?n(()]panoi c acid
was prepared fphenplpBuacaid (2.0, 2.2 proale tustiesobigbohit €0 mly, Ssdmjunes 1 and
16. MP: 53-55_.C. 30 I 8 n ' .

(35)-3-(1, 3- bé’ﬁ%‘é"bﬁf Eﬂé&‘gﬁﬁi’%ﬂﬁ%@gﬁ@ﬁ%H“-ldi""d*‘%‘idfdzéfh%if’t“‘i}t}‘éﬁ 2003 WO
00/ 68188 PCTI Wsticlwidttated B refiinery b mehib)ther vastai vy & @oBto room

(2H) - qui nazol i nyl ] hexanoyl } am ng) propanoic acid. Step One: To a solution
of anthranill it@“%‘éqtﬂfe(aﬂ‘%éltﬁ’ﬁ@ vepshing thepracinitate Wlﬂb?‘h@ﬂb&ﬁ@ehéﬁmyl ester

hydr ochl ori de C : | ' ) ) at room

t enperat ure, fg ‘[%gﬁt(‘1 %?”naét Hg?‘&ﬁ%g"“%‘?&‘g%‘ﬁf% ghgét %’;ﬁsﬁﬁggﬁhﬁﬁ%&?

hydr ochll®ri de (640 (3f);3-3,33Benmdibyql-5tylh§d { b2ydren® (phenylmethyl)-1(2H)- '

quinoxalinylJhexanoyl}amino)propanoic acid was prepared from 58 according

. 9. 3 okfBbeddBoz 5- 90
4 HZ,” 1IH), 10.79 (br.

to procedures described in Examples 1 and 16. MS: Calculated (M —H) =
540.21; Found (M — H) = 540.21.

15 Example 22
The ability of compounds of the present invention to inhibit binding is
determined by a procedure in which a 26-amino acid peptide containing the CS1
sequence of fibronectin with an N-terminal Cys
(CDELPQLVTLPHPNLHGPEILDVPST) was coupled to maleimide activated
20 ovalbumin. Bovine serum albumin (BSA) and CS1 conjugated ovalbumin were
coated onto 96-well polystyrene plates at 0.5 pg/ml in TBS (50 mM Tris, pH
7.5; 150 mM NaCl) at 4°C for 16 hours. The plates were washed three times
with TBS and blocked with TBS containing 3% BSA at room temperature for 4
hours, Blocked plates were washed three times in binding buffer (TBS; 1 mM
25 MgCl,; 1 mM CaCl,; 1 mM MnCl) prior to assay. Ramos cells fluorescently
labeled with calcein AM were resuspended in binding buffer (107 cells/ml) and
diluted 1:2 with same buffer with or without compound. The cells were added
immediately to the wells (2.5 x 10° cells/well) and incubated for 30 minutes at
37°C. Following three washes with binding buffer, adherent cells were lysed
30 and quantitated nsing a fluorometer. The results are shown in Tables 1, 2 and 3.
ICs; is defined as the dose required to give 50% inhibition. MS in Table 3

stands for Mass Spec. nd stands for not determined in the Tables. A stands for



triazole (450 ng, 3.30 mmol ), and 4-net hyl norpholine (61 g

were added. The reaction was stirred at roomtenperature for tf hours then
the mxture was taken up in ethyl acetate (200 m) and washed with water
(2 x 200 10 mM). The organic |layer was dried over MgSO and filtered and
the filtraW® o888 concentrated under reduced pressure. TRETUSNIZGE was
purified by silica gel chromatography, eluting wwth 4:1 increasing to 1:1
hexanes: et hyl acetate to yield 54 (860 g, 99% . Step Two: A solution of
54 (0.86 g, 3.26 mmol) and CDI (0.79 g, 4.89 15 nenol) in anhydrous
C1CH2CH2C1( 30 imhipitivasn Fetde é,ohndtthe&ﬁ:rc@nnmbmiog bridicatds ¢he ifhikition ef yefls cool ed to

room tenperature and oncentra ed t he residue was brou up i n Et CAc.
The organic | a3f&FSIRY Wacsoﬁ’é’ﬂu ‘t“l‘f“’f‘% tﬁ? 2553y at g pgneeiratipa o él?‘?%ﬁ{ over MgSO4

and filtered. Theidve tﬂeqcs v‘éﬁ@ aﬁ&"ﬁ@ g&%pﬁe&,a@&rﬁ&gewf@lﬁﬁblu&p%q@&epr essure
and the residue was purif | 'ca gel chronmatography 20

(hexanes: Et OAceffisient t mqnwymh@ atyegenllpnpﬁce@adbesgg as a white solid (0.67 g,
7199 . (39 -3-(1, 3-benzodi oxol -5-yl)-3-({(2S)-2-[2, 4-di oxo-1|-(phenyl net hyl ) -
1, 4-di hydr o- 3( 2H) - qui nazol i nyl ] hexanoyl } am no) propanoi ¢ acid was prepared
from 55 according to procedures outli fallein Exanples 1 and 16. 'H NWVR (400
NHZ, CD38020D3):U0_inm Ql_l\ 1_11R{m AI—I\ QnQ{m ’ll—h 220(m 25

1H), 2.63 (m 2H), CEmﬁ(i).m@mmﬂ&d) 51635(I(M) 1H) Mzﬁs&ﬁec&ﬂhDdtﬂm/zﬁ 1 (d, J =
11.0 Hz, 1H), 5.96 (d,J =3 3 |Hz;—tH);6.164-6.87 (1 3H 8 (m 6H),
7.68 (m 1H), 8.114 (m %H), 12./09 (bf. S, lH) EEQME 15)@33@ Syint hesi s of
(3S)-3-(1, 3-benzddi oxol -5-yl ) -3-{({2-] 3- rreth - Bouggd )y =503.24
(phenyl net hyl ) - 1(|6H) - pyrdazi nyl{] he 8y| rlo,) cid. Step One:
To a nixture of di hydropyri dazi none% 50 g, 1 25 ! ) Ep g Qct ober 2003
WD 00/ 68188 PCTI USQQ 12464 53 EfjOH (6 nl) at roImiERAHE henzal dehyde
(2.04 g,gl9. 21 I) andg solid|KOH (4.3 9,| 23cQedTRRl) =¥@592added. This
m xture was heatgd to 85 C Found (M-Hy = 503.22
12 40 Cale’d (M-H) = 3501.24
Found (M-H) = 501.27
i3 70 Cale’d (M-H) = 473.24
Found (M-H) = 473.26
14 150 Cale’d (M-Hy =477.22
Found (M-H) = 477.25
15 30 Calc’d M+H)" = 535.25
Found (M+H)* = 535.00
15 16 35 Cale’d (M+H)* = 519,25
Found (M+H)* = 519.18
17 60 Cale’d (M-H) =521.21
Found (M-H) = 521.22
19 6 Calc’d (M-H) = 537.18
Found (M-HY = 537,22

20



overnight, cooled to roomtenperature and poured into ice38Leh rzﬂﬁﬁ
resulting mxture was acidified to pH = 4 wth concentrated HC? t he
precipitate was 5 collected by filtration, washing with water. The
resulting solid was then dried in vacuo to give 56 (3.6 g, 85 %.

(3S) - 3- (1, SO8¥##di oxol - 5-yl ) - 3-({2-[ 3-net hyl - 6- oxo- 5- ( pHEHY$0GE246¢/| ) -

| (6H) - pyri dazi nyl ] hexanoyl } am no) propanoi ¢ acid was prepared from 56
according to procedures described in Exaffples 1 and 16_ 'H NVR (400 MHz, 10
Cb3s2CD3): S 0.80 (m 311), 1.18 (m 4H), 1.95 (m 2H), 2.18 (s, 3H), 2.65
(m 2H), 3.79 (m 2H) 5.06 (m lH)TaEIe% (m 1H) 5.97 (d J = 2.2 Hz,
2H), 6.81 (m==3H 85— tH)y+— -2+ mM-=5H 82 F-Em 12.14 (br. S,
1H). Exanple E(?HT@“@;M hesi s of 1o o i Soeti D
(38)-3-(1,3-b n7nri| oxal - 5- vl\ 3-({2-[2- oxpuMg (m/-"-)

(phenyl met hyl 2 3di° 4 &xlm{@@cﬁ-fﬁaz bl %91 ] hd%an 9%1%; opanoic
aci d. Step 1: Lﬂiﬂi‘ 3‘0 5 |ng ;ﬂg)be yl bronilde (@ (BI‘H)Z'@i mol ) and
benzyl am ne ( y i 0ch (5 m.) was gtirred at rogm 20

t enperature OWMW et uteeomt tih Tl (T (i D3geadli ¢ | ayer
was washed w {-thibnaedd 1 idntyae ) (2apd brine, driedjover SA and filtered.
The filtrat epyasdinyhsentaneopnderidr educed pr essyfEHNF T4 Esi due was
purifietOby Bilica gel chromatography (hexanes: Et QAc, 3:1 incregasing to
1:1) to give &3¥%)-601,BoengydioBB5-H)3-@RS)@A201 || . 025 100 |Calc’d (M-H) = 582.17
(3S) - 3- (1, 3- bprzb@itysea)-3-6-yl ) - 3- ({2- [ 2- dx0- 3- ([phenyFaret (MyHD))= B2.4+
di hydr o- 1( 2H) {5y maberiyit-Hé®anoyl } ami no) propanoilc aci d was priepared with
57 accotding B“”B?IBV@E?}HP@?“‘H@&‘?P*‘F“B%W i n Exanpl es 1land 16. 'H NNR (400

MHz, 02 AH) 188 m1H). 2.4 (m 1H),
2.65 (m 2H). (ﬁs)z%(”be b’“’ls’ )'?" Zﬁ)ﬂ) 2 @ [1r), 5903 (m| 1H), 5.18
(m 30 1H), 5% "3 Ylﬁ‘eﬁi’ 197 (s,| 1H),| 6.70 (m 2H), 6.80 (m
1H), 6.95 (m dl?f an“17yllhfx%rr? 7 30 m S5H)| 8

1H. 23 oot ob GmIBYPrPaREIT RS 8188 PCT/ USOXOY 1246

0O (m 1H), 12.09 (br. s,

[ \Nh Wl

25
Table 3
Compound Mass Spectral Data | 1C;,
, (m/z). (1)
30 (35)-3-(1,3-benzodioxol-5-y1)-3-({(28)-2-[2,5-dioxo-1- | Calc’d (M-H) = 576.18 1.5
(2-thiophenylmethyl)-1,2,3,5-tetrahydro-4H-1,4- Found (M-H) = 576.18
benzodiazepin-4-yllhexanoyl}amino)propanoic acid
(35)-3~(1,3-benzodioxol-5-y1)-3-( {(2S)-2-[(35)-2,5- Calc’d (M-H) = 604.21 6
dioxo-3-(phenylmethyl)-4-(2- Found (M-H) = 604.24
35 thiophenylmethyl)tetrahydro-1{2H)-
pyrazinyi]hexanoyl}amino)propanoic acid
(38)-3-(1,3-benzodioxol-5-y1)-3-{{2-3- Cale’d (M-HY =418.11} >100
{phenyloxy)phenyljacetyl}amino)propanaic acid Found (M-H) = 418.12
(38)-3-(1,3-benzodioxol-5-y1}-3-({2-[2-0ox0-3-[(2- Cale’d (M-H) = 510.17 1.3
40 thiophenylmethyl)amino]-1(2H)- Found (M-H) = 510,21
pyridinylJhexanoyl}amino}propanoic acid
(38)-3-(1,3-benzodioxol-5-yI)-3-({2-[2-0x0-3- ¥ Cale’d (M-Hy = 472.15 0.2
{phenylmethyl)-2,3-dihydro-1H-benzimidazol-1- Found (M-H) = 472.18
yllacetyl} amino)propanoic acid




54 Exanple 21 Synthesis of (35)-3-(1,3-benzodi oxol -
(phenyl net hyl) - 1(2H) - qui noxal i nyl | hexanoyl } am no) pr opanoi c acl
To solution of 1,2-phenyl enediam ne (2.64 g,
phenyl pyruvic acid (2.00 g,
sol ution WO capt oet hanol

12. 2 mmol )
(1.6 nl)

resulting mxture was heated to reflux for

i n et hanol

5-yl)-$5

14.4 mmol) and 5

2 hours,

(absol ut e,
in 2N HCO (18.3 pCyUsM424édded. The
then was allowed to

Oknela@ie- 3

20 ni),

a

cool to room tenperature and filtered, ¥ashing the precipitate with
ethanol (twice). The precipitate was dried under vacuumto give 58 (1.88
g, 65% as a (B 31, Berhtodioxol Hylf-B({2-[2-0x0-3- Cale’'d (M-H) =528.21( 0.07

S)-3-(1, 3- Benxafavwvﬁﬁ 'ydmsl Yepaipigazeflo- 3- (Bﬂ’éﬁWﬂﬁfﬁ%ﬁrz}z- 1(2H) 1 ‘
qui noxal i nyl ] :’.!]1,}":.‘.‘.. 3 : TPfF ¥¥anoic aci-d—v QDQF nrl l'F f nmol:g accor di ng
to procegures Q85T Jeﬂ‘) 3o E%and 148 ,me ( %t ed {M - H- 540.2
1; Found™ (M - 'diiyﬁb : }_ O)lgiggpa@&aaggl e 22 The 1VI[ ¢onmpounds of the
present |nvent ST 2 cR0-3- i )- grr‘@(;‘e‘mure i n which

a 26-amn no aci

an N-term nal

activatdfl 20 ¢
oval bum n wer 4

(50 MM Tris,

washed three t

(lrefc

cells quoresc

t enpera
buf f er

buffer (10" c
conpound. The
cells/waPl) a
wi t h bi ndi ng
fl uoroneter.

25

30
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40
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@he&,&ﬁﬂ:b:@ﬁmapt gl ning the CS 1
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F&ﬁque.ﬂgzesaztlsf

i brongctin with

bd to

| ei m de

(phegimityl-18Hr 0 96- wel I
dwilqwtyliarmpc}pm iepdd ot AC fo

I3 L BrbenzodiBeol-b-pig3-6l@l heredt bum n
polystyr

BSAY-Hamd33d3
géﬁ‘@d gg B e§33a116

16 _hours-

1 0édnj
0.5 jt
I nl al.és were

ugat ed
g/m in TBS

'l

3 _ 10%%)’15 g{ ]BP(?ECKEd Wi
3:](]?8 Y.IJ (gyl}cﬁlw?lﬁsﬁﬂ

r
t

fho BIoBh S T |

R

Hilng"%
> tinmes in binding

Y0 BSA at room

333'5"3' (£3- béﬁﬂ)‘&ioxol 5-31)-BU(
lr)ieth wapeled w t
yeiiAylhexanayl hmindjploprngiclach; 8 Wi t h

28934 240x0-8- TTIV
cal cei n ANMr¥eHn ev-HE SUSIel|

(87 YA TR T

sane buffer w

tgo@ssay. R
ded in binding

th or

bay. Ranps

Wi t hout

GeFHe M heraioadtell3-(2itrediat el v
@hmﬂ@watzédlﬁ%?-l%mmqﬁﬂt es at

tCaled [pé-Huel 47 520
Found(MHY FH R 1

2.096 x
g three washes

105

titate i
titat bd using a

(phenyimethyl)-1(2H)-
quinolinyljhexanoyl} amino)propanoic acid

Found (M-H) = 539,22

c’ -HY 7 536.

4 ound ¥ 556.22
quinazolinylJhexanoyl} amino)propanoic acid
(35)-3-(1,3-benzedioxol-5-y1)-3-({2-[3-[(2- Calc’d (M-H) = 537.18 | 0.01
chlerophenylymethyl]-5-methyl-2-0x0-1(2H)- Found (M-H} = 537.22
pyridinyl}hexanoyl}amino)propanoic acid
(38)-3-(1,3-benzodioxol-5-y1)-3-({2-[5,5-dimethyl-2,4- | Cale'd (M-I} = 522.22 20
dioxo-3-(phenylmethyljtetrahydro-1H-imidazol-1- Found (M-H) =522.22
yl]hexanoyl}amino)propasoic acid
(38)-3-(1,3-benzodioxol-5-y1)-3-({2-[ 2-ox0-5- Calc’d (M-Hy = 489.20| 0.04
(phenylmethyl)-1{2H}- Found (M-H) = 489.21
pyridinyljhexanoyl}amino)propancic acid
(38)-3-(1,3-benzodioxol-5-yb)-3-({2-[2-ox0-3- Calc’d (M-H) = 540.21 100
{phenylmethyl)-1(2H)- Found (M-HY = 540.21
quinoxalinylJhexanoyl} amino)propanoic acid
(38)-3-(1,3-benzodioxol-5-yl)-3-({2-{2-0x0-3- Calc’d (M-H) =475.18 | 0.06
(phenyimethyl)-1(2H)- Found (M-HY =475.19
Ipyridinyljpentanoyl}amino)propanoic acid
(35)-3-(1,3-benzodioxol-5-y1)-3-( {2-[3-methyl-6-oxo- | Caic’d (M-Hy =504.21| 0.06
5-(phenylmethyl)-1{6H})- Found (M-H) = 504.24
pyridazinyl]hexanoyl}amino)propanoic acid
(3S)-3-(1,3-benzodioxol-5-y1)-3-({2-[2-0x0-3~ Cale’d (M-HY = 542.23 0.4
(phenylmethyl)-3,4-dihydro-1(25H)- Found (M-H) = 542.26
quinazolinylJhexanoyl}amino)propanoic acid
(38)-3-(1,3-benzodioxol-5-y1)-3-({2-[2-0x0-3- Cale’d (M-HY = 539.22 2




| C50 is defined as the dose required to give 50% i nhi biti@g\oC@e;gb'gable 3
stands for Mass Spec. nd stands for not determned in the Tab A st ands
for 23 Cctober 2003 WD 00/ 68188 55 PCT/ US00/ 12464 inhibition in Table 2,
and the percent inhibition indicates the inhibition of cell adhesion when
conpound | ¥A%E818%ed in the assay at a concentration of POWUSMI246Fhe | ower
the 1C50 value and the greater the percentage of inhibition, the nore
efficient the conpound is at prevention s§ cell adhesion. 5 Table I 10 15
Compound Nunberl C50 (nM Mass Spectral Data (nmz) 87Calc'd (MH)- = 503. 22
Found (MH) 503 24 92000Calc'd (MH)- = 503. 22 Found (MH) 503 24
103Calc'd (M 503.22 Found (MH)- = 503 22 1240Cal c' d ( H)- 501. 24
Found (MH)' Nﬁ P98 ¢ d (M H)- = 473.24 Found (MH) = 473, 26
14150Cal c' d (MH) = 477.22 Found (MH)' = 477.25 1530Cal c'd (M+H) +

535. 25 Found (IVH—|)+ = 535.00 1635Calc'd (IVH-|)+ = 519. 25

3 (1) GENERAL INFORMATION:

(i) APPLICANT: Biediger, Ronald J.; Holland, George W.; Kassir, Jamal
M.; Market, Robert V.; Li, Wen; Scott, Ian L. and Wu, Chengde

10 (ii) TITLE OF INVENTION: Propanocic Acid Derivatives that Inhibit
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Found (M+H) + = 519.18 1760Calc'd (MH - = 521.21 Found ('\%‘Q)ctobel"‘_’é’éloazz
196Calc'd (MH- = 537.18 Found (MH)- = 537 22 20 23 Cctober 2003 WO

00/ 68188 PCTI USOO 12464 56 Table 2 5 10 15 20 25 Conpoundl C, o¥%AMASS
Spectral Data ( AM (nil z)

(3S) - 3- (1,OB¥#¥di oxol - 5-yl ) -3-({(2S)-2-[2-0. 15100Cal c' BF'NR0Y2464 486. 37
0x0- 3- (2-thi enyl net hyl )-1- Found (MH)- = 486. 20 i m dazoli di nyl ] hexanoyl }
am no) propanoi ¢ acid, 20 59

(3S)-3-(1, 3-benzodi oxol -5-yl)-3-(((2S)-2-(2-0.005100Calc'd (MH"' = 500.18
0X0- 3- ( 2-t hi enyl me{@yCLABSIFEDATION:1( 2H) -

pyri m di nyl ) hexanoyl ) am no) pr opanoi ¢ aci dFound (M H)- = 500. 22

(3S)-3-(1, 3, -benzodi oxol -5-yl)-3-(((2S)-2-(2-0.05100Calc'd (MH - = 582.17

0X0- 4- (2- t hi enydyip &JI(TZ)}EWY!AGMT&NFGRMQH@N
t hi enyI met hyl ) tetr dro-1(2H) - pyri.m di nyl ) hexanoyl ) anni no) pr opanoi ¢ aci d
(39)-3-(1, 3- benzodKéiHlAl\!SEylf%tz Madipds) - ndndnd

5 (B) REGISTRATION NUMBER: 25,011
(C) REFERENCE/DOCKET NUMBER: TEX4542P0410US

(ix) TELECOMMUNICATION INFORMATION:
(A) TELEPHONE: 312-616-5400
10 (B) TELEFAX: 312-616-5460

(2) INFORMATION FOR SEQ ID NO:1:

15 (i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 26 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: single
(D) TOPOLOGY:: linear

20
(i) MOLECULE TYPE: protein
25
(xi) SEQUENCE DESCRIPTION: SEQ ID NO:1:
Cys Asp Glu Leu Pro Gin Leu Val Thr Leu Pro His Pro Asn Leu His
1 5 10 15 '
30

Gly Pro Glu Ile Len Asp Val Pro Ser Thr
20 25



2-[2-ox0-3-(2-thienylmethyl)-1,3- di azepan-1-yl)hexanoyl i3®mdgg)@@j@pan0| c
acid Table 3 30 35 40 Corrpoundl\/ass Spectral Datal C50 (nfz).(M

(3S)-3-(1, 3-benzodi oxol -5-yl)-3-({(2S)-2-[2,5-dioxo-1-Calc'd (MH"' =
576.181.5 (2-thiophenyl nethyl)-1,2,3,5-tetrahydro-4H 1, 4- Found (M H)- =
576. 18 ben%8dP/688Dhi n- 4- yl | hexanoyl } ami no) propanoi ¢ aci dPCT/US00/12464
(3S)-3-(1, 3-benzodi oxol -5-yl)-3-({(2S)-2-[(3S)-2,5-Calc'd (MH'= = 604. 216
di oxo- 3- (phenyl i net hyl ) -4-(2- Found (M H) 'gg= 604. 24

t hi ophenyhnet hyl )t et rahydro-1(2H)- pyrazi nyl ] hexanoyl }arri no) pr opanoi ¢ aci d
(3S)-3-(1, 3-benzodi oxol -5-yl)-3-({2-[3-Calc'd (MH)- 418.11>100

(phenyl oxy) phenyl ] acetyl ) am_ nog) propanoi ¢ aci dFound (M H' 418. 12

(3S) - 3- (1, 3- benzodiWkBIrawsy gited aerdprepy ingpmomied by relifeacy (M H)© = 510. 171. 3
Lhi ophenyl et hyl ) amy ges%mnmemumw by g dfing gt hexanoy| )

am no) propan0| c aci 3S)-3-(1, 3-benzodi oxol yl')-3-({2-[2-0xo0-3-Calc'd
(MH'"= 472. 1%d2x@p1biemy’[h¢é0ﬂqg¢n)ls Gesgrptiomyislintentied sermondindtizp| - | - Found (M H) -
- 472 185y1] acgi (L8 no) B QPANO G A5 heditn OS] 1 W3 RAY0E188

art in view thereof. It is intended that all such variations within the scope and
spirit of the appended claims be embraced thereby.
Changes can be made in the composition, operation and arrangement of

the method of the present invention described herein without departing from the

10 concept and scope of the invention as defined in the following claims:



15 20 25 30 35 40 45 (3S)-3-(1, 3-benzodi oxol -5-yl)-3-({2- %g %B 3 Ic d
(MH- = 528.210.07 (phenyl nmethyl)-2, 3-di hydro-1H benzi m 98 i

(MH) - 528. 22 yl ] hexanoyl } am no) propanoi ¢ acid

(3S)-3-(1, 3-benzodi oxol -5-yl)-3-({2-[2-ax0-3-Calc'd (MH" = 461.170.03
(phenyhnet hyl)-1(2H) - Found (MH"' = 461.18

pyri di nyl ] but anoyl } am no) pr opanoi ¢ aci d

(3S)-3-(1, 3-benzodi oxol -5-yl)-3-({(2S)-2-[2-0x0-3-Calc'd (MH"' =

503. 180. 55 (phenyl carbonyl)-1(2H) - Foundg(MH"' = 503. 18

pyri di nyl ] hexanoyl } am no) pr opanoi ¢ acid, 31

(3S)-3-(1, 3- benzodi oxol - 5-yl )-3-({2 [ 2-0x0-3-Calc'd (MH)- = 433. 140. 45
(phenyl net hyl ) - 1(2H) - Found (M H)"' 433,48 pyridinyl]acetyl}am no)propanoic
acid (3S)-3-(1, 3-benzodi oxol -5-yl) - 3 ?%II‘[Z-OXO-B-CaIc'd (MH) - = 501. 2050
(phenyl net hyl)-1(2H) - Found (M H) - = 501.24

pyridinyl]cyc}o r:gq‘g]iy }.Qa0] propanoi ¢ aci d

(3S9)-3-(1, 3- bienjggﬁll}%%(lgﬁ -y %t%'%m(?(ZS)-Z-[Z-oxo- 3-Calc'd (MH)"' =

489. 200. 004 (phenyl nmethyl)-1(2H)-Found (MH" = 489. 20

pyri di nyl ] hexanoyl } am no) pr opanoi ¢ acid, 34 :

(3S)-3-(1, 3-benzodi oxol -5-yl)-3-({2-[2-0x0-3-Cal c'd (MH)"- 478. 200. 06
(phenyl net hyl) - 2, 3- di hydro- | Hi m dazol - | - Fouﬁﬁd\( M H)' 478. 23 yl ] hexanoyl }
am no) propan0| c acid (3S5)-3-(1,3

benzodi oxol -5-y1)-3-({(2S)-2-[2, 4-di oxo- Ic d (MH)- = 556.210.1
(phenyl nmet hyl ) -1, 4-di )’(ydro- - Found ( 56. 2

R
T/\

R
R”

wherein circle Q represents a 2-pyridinone or 2-pyrimidone group,

q is an integer of zero to six;

M is selected from the group consisting of WC(Rg)(Rw)— and -(CHz),-, wherein

u is an integer of from 0 to 3;

J is selected from the group consisting of -O-, -S- and -NR'%;

T is selected from the group consisting of -C(O)- and -(CH;),- wherein b is an

integer of from 0 to 3;

L is selected from the group consisting of -O-, -NR"-, -S-, and -(CH,).-

wherein v is an integer of 0 or 1;

X is selected from the group consisting of -CO;B-, -PO3;H;, -SO3H-, -SO;NHa,

-SO,NHCOR", -OPO;H,, -C(O)NHC(O)R'?, -C(O)NHSO,R'®, tetrazolyl,

oxazolyl and hydroxyl;

R", R" and R" are each independently selected from the group consisting of
* hydrogen, alkyl, alkenyl, alkynyl, hydroxyalkyl, aliphatic acyl, alkynylamino,

alkoxycarbonyl, heterocycloyl, -CH=NOH, haloalkyl, alkoxyalkyl,



qui nazol i nyl ] hexanoyl } am no) propanoi ¢ acid

(3S)-3- (1, 3- benzodi oxol -5-yl)-3-({2-[3-[(2-Calc'd (MH' £ BFPTet’ %1
chl or ophenyl ) net hyl ] - 5- net hyl - 2- oxo- 1( 2H) - Found (M H)- = 537. 22

pyri di nyl ] hexanoyl } am no) pr opanoi ¢ acid

(3S)-3-(1, 3-benzodi oxol -5-yl)-3-({2-[5,5-dinmethyl-2,4-Calc’'d (MH"' =
522. 2220 di oxo- 3-( phenyl net hyl )tetrahydro-1Him dazol -1-Found (MH)' =
522. 22 yl ] hexanoyl } am no) propanoi ¢ acid

(39)-3-(1, 3-benzodi oxol -5-yl)-3-({2-[2-@x0-5-Calc'd (MH- = 489.200.04
(phenyl met hyl ) -1(2H) - Found (M H)- = 489.21

pyri di nyl ] hexanoyl } am no) pr opanoi ¢ aci d

(39)-3-(1,3-b { d 1.540. 21100
(phenyl et hyI 'EZ’L?%II ghe %3 )‘a‘ﬁbdg %’CIO%})%%YS{S’?%LS%I 9&%% Yanoyl )

am no) pr opano?)@lwéli)dafkslsy% eler@ybbazodiabizoirod, gryjoxy, {rfanfigo,draryB- Cal ¢' d

MH) - = 4754 6 475. 19
g)yr Iszl nyl ] pent ano lgﬂq %ﬁp?%%%}r%?dﬁ !Z%mﬁ@%?ﬁg&?{?"%a]k‘l
benzodi oxol - 5al$ﬂ1jwe@rc(cmy[ QeWEQCtYyllyla@k)dx@Imhe@e arylpsydlkyt aBd4. 210. 06
5- (phenyl rreth a? (I%%Hr#) .(MH"' = 504.24
no

pyrlda2|nyl]hex Opano|c aci d
(3S)-3- (1, 3- bBpRGAR QR&R”SW JRART 20 R Sxmash@emreucegmmdepmc&nﬂyzso 4

(phenyl et hyl e'l&’te% fg F){}ge gro%)g(}njslsﬁlo C? g%cgragé_& halogen alkyﬁ5 alkenyl,

qui nazol i nyl ] hexanoy
(39)-3-(1, 3- bakyod) adk@dy—, alkghgxy3alk{Rexy? thoodkBcyChydroglyal v Hliphati 6891,222
(phenyl net hyl

qui nol i nyl ] heéghf)éﬁ%%’rﬁlgﬁg)g&wg%bl N0 oy lemive glOwHEoUb 00/ 65188 58

SEQUENCE LI SThdsocycloyl, carboxy, -N(C,-Csalkyl)-C(O}C,-Cialkyl), -NHC(O)N(C,-
CalkyD)C(O)-NH(C;-Csalkyl),



PCT/ USO0/ 12464 5 (1) GENERAL | NFORVATION: 10 15 20 25 30 4 NT:
Bi ediger, Ronald J.; Holland, George W; Kassir, 3anal I\%(%éﬁgg%adt@l?obert
V.; Li, Wen; Scott, lan L. and Wi, Chengde (ii) TITLE OF | NVENTI ON:

Propanoi c Acid Derivatives that Inhibit the Binding of Integrins to their
Receptors (iii) NUVMBER OF SEQUENCES: 1 (iv) CORRESPONDENCE ADDRESS: (A)
ADDRESSEE: Rockey, Ml nainow & Katz, Ltd. (B) STREET: 180 N. Stetson
Avenue, 2 Prudential Plaza, Suite 4700 (C) CTY: Chicago (D) STATE: IL
(E) COUNTRY: U.S.A  (F) ZIP: 60601 (v)gCOWUTER READABLE FORM (A) MED UM
TYPE: Fl oppy disk (B) COVWUTER: |BM PC conpatible (C) OPERATI NG SYSTEM

PC- DOS/ M5- DOS (D) SOFTWARE: Patentln Rel ease #1.0, Version #1.30 (vi)

QURRENT APL1 St callc TICONK YMRIER O 8) 1) Fikd TE: 23
Cct ober 2003 V\D 0@68182% P %SOO/ 12%6 o w}J 2( 3/) M@A
alkylamino, alkenylamino, di(C;-Cs)amino, -C(O)O-{C;-Cs)alkyl), -C{O)NH-

(C;-C3)alkyl), -C(O)N(C,-Cialkyl),, -CH=NOH, -PO;H,, -OPO;Hj;, haloalkyl,
alkoxyalkoxy, carboxaldehyde, carboxamide, cycloalkyl, cycloalkenyl,
cycloalkynyl, cycloalkylalkyl, aryl, heterocyclic aromatic, aroyl, aryloxy,
arylamino, biaryl, thioaryl, diarylamino, heterocyclyl, alkylaryl, aralkenyl,
aralkyl, alkylheterocyclyl, heterocyclylalkyl, sulfonyl, -SO,-(C,-Csalkyl), -SO;-
(C-Cs alkyl), sufonamido, carbamate, aryloxyalkyl and -C(O)NH(benzy})
groups; and
R’ is selected from the group consisting of hydrogen, alkyl, alkenyl, alkynyl,
alkoxy, alkenoxy, alkynoxy, thioalkoxy, hydroxyalkyl, aliphatic acyl, -CF;, -
COsH, -SH, -CN, -NO,, -NH,, -OH, alkynylamino, alkoxycarbonyl,
heterocycloyl, carboxy, -N(C-Csalkyl}-C{(O){(C,-Cialkyl}, -NHC(O)N(C;-
Caalkyl)C(O)-NH(C-Csalkyl), -NHC(O)NH(C,-Csalkyl), -NHSO,(C,-Csalkyl),
-NHSOs(aryl), alkoxyalkyl, alkylamino, alkenylamino, di{C;-C;)amino, -
C(O)O~(C;-Cylalkyl), -C(O)NH-(C;-Cs)alkyl), -C(OIN(C-Caalkyl)s, -
CH=NOH, -PO;H,, -OPO;H,, alkoxyalkoxy, carboxaldehyde, carboxamide,
cycloalkyl, cycloalkenyi, cycloalkynyl, cycloalkylalkyl, aryl, heterocyclic
aromatic, aroyl, aryloxy, arylamino, biaryl, thhoaryl, diarylamino, heterocyclyl,
alkylaryl, aralkenyl, aralkyl, alkylheterocyclyl, heterocyclylalkyl, sulfonyl, -
SO,-(C-Cialkyl), -SO3-(C,-C5 alkyl), sufonamido, carbamate, aryloxyalkyl and
~-C(O)NH(benzyl) groups;

wherein B, R', R, R®, R%, R”, R'%, R, R", R®, R™, R" and R'® are

unsubstituted or substituted with at least one electron donating or

electron withdrawing group;

wherein when L is -NR"-, R* and R taken together may form a ring;

and wherein at least one of R® and R® must be other than hydrogen;




59 (C) CLASSIFI CATION: (viii) ATTORNEY/ AGENT | NFORMATI ON %@% Kat z,
Martin L. 5 (B) REGQ STRATI ON NUMBER: 25,011 (O REFERENCE77 E/B
TEX4542PO410US (i x) TELECOVMUNI CATI ON | NFORMATI ON: (A) TELEPHONE:
312-616-5400 10 (B) TELEFAX: 312-616-5460 (2) | NFORMATI ON FOR SEQ I D NO 1:
15 (i) SEQUENCE CHARACTERI STICS: (A) LENGTH 26 amino acids (B) TYPE

am no acid (C) STRANDEDNESS: single (D) TOPOLOGY: linear 20 (ii) MOLECULE
TYPE: protein 25 (xi) SEQUENCE DESCRI PTION: SEQ ID NO 1: Cys Asp Qu Leu
Pro G n Leu Val Thr Leu Pro H's Pro Asipheu Hs 1 5 10 15 30 Gy Pro Gu
Ile Leu Asp Val Pro Ser Thr 20 25 23 Cctober 2003 WO 00/ 68188

PCT/ US00/ 12464 60 All references cited are hereby incorporated by
reference. The presenindBteiidiaf il RSO A CHIR" ik MacliPnhgr €90l ng
description and exanples ore90|ng escrlptlon s It ended as a
non-limting form a ring;

or a pharmaceutically acceptable salt thereof.

2. The compound of claim ! wherein circle Q is an aryl, cycloalkyl, biaryl or

heterocyclyl ring.
3. The compound of claim 1 which is a derivative thereof selected from the
group consisting of esters, carbamates, aminals, amides, optical isomers and

pro-drugs.

4. A compound of the structure




S illustration, since many variations will becone apparents HihbBPs§skil | ed
inthe art in viewthereof. It is intended that all such variations wthin
the scope and spirit of the appended cl ai ns be enbraced thereby. Changes
can be made in the conposition, operation and arrangenent of the method of
t he preser®Op#&8a38 | on descri bed herein w thout departi ngP€T/Gsnotipes 10
concept and scope of the invention as defined in the followng clains: 23
Cct ober 2003 61 Clains 1. A conpound of tghe structure X ,1 MNI M/ \

Rfi Ra R wherein circle Qrepresents a 2-pyridinone or 2-pyrimdone group;
g is an integer of zero to six; Mis selected fromthe group consisting
of--C(R9) (R )- and -(CH2)"-, wherein uis an igteger of fromO to 3; J is
sel ected fromthe group consisting of -0-R*-S- jand -NR 12 ; T is selected
fromthe group consisting of -C(O- and -( wherein b is an integer
of fromO to 3; L is selecte romtbe groyy consi '€l ng of -0-, -NR13-,

-S-, and -(CH2), - wherei ¢)an i njlegdt off O or 1; X is selected fromthe
group consi sting of - - PO%H2, ilSBH-, - SC2NHE5 - SO2NHCOR14, - OPO3HZ,
-C(ONHC(ORS, -C(ON ,Nm(f 7ol byl Tangs hydroxyl; R %R 2
and R 3 are each independgntly seglected t&on1the group consi sting of

hydr ogen, al kyl, al kenyl, Ikyq*l, dr oxyal kyl , aliphatic acyl,

al kynyl am no, o R

wherein Y, at each occurrence, is independently selected from the group
consisting of C(0), N, CR?, C(R)(R*), NR?, CH, O and S;

m is an integer of from 2 to 5;

T is selected from the group consisting of C(O) and (CH,), wherein b is

5 an integer of 0 to 3;

L is selected from the group consisting of O, NR", S, and
(CH,), wherein n is an integer of 0 or 1; and

B,R% R R4 R, RS, R7, RE, R, R, R and R are independently
selected from the group consisting of hydrogen, halogen,

10 hydroxyl, alkyl, alkenyl, alkynyl, alkoxy, alkenoxy, alkynoxy,
thioalkoxy, hydroxyalkyl, aliphatic acyl, -CF, nitro, amino,
cyano, carboxy, -N(C,-C; alkyl)-C(O)(C,-C, alkyl),
-NHC(O)NH(C,-C, alkyl), -NHC(O)N(C,-C, alkyDhC(O)NH(C,-
C, alkyl), -C,-C; alkylamino, alkenylamino, alkynylamino, di(C,-

15 Cy alkylamino, -C{0)0-(C,-C; alkyl), -C(O)NH-(C,-C; alkyl),
-CH=NOH, -PO;H,, -OPO,H,, -C{O)N(C,-C; alkyl),, haloalkyl,
alkoxyalkoxy, carboxaldehyde, carboxamide,
cycloaikyl, cycloalkenyl, cycloalkynyl, cycloalkylalkyl, aryl,
aroyl, aryloxy, arylamino, biaryl, thioaryl, diarylamino,

20 heterocyclyl, atkylaryl, aralkei'lyl, aralkyl, alkylheterocyclyl,
heterocyclylalkyl, sulfonyl, -SO,-(C,-C, alkyl), -SO,~(C,-C;
alkyl), sulfonamido, aryloxyé]kyi, carboxyl, carbamate and
-C(O)NH(benzyl);



al koxycar bonyl, heterocycloyl, -CH=NOH, hal oal kyl, al koxy. t ober
2003 6l1la carboxal dehyde, carboxam de, cycloal kyl, cycl oal %e!r%{()be%ogc
cycl oal kynyl, cycl oal kyl al kyl, aryl, heterocyclic aromatic, aroyl,
aryl oxy, arylam no, biaryl, thioaryl, diarylamno, heter ocycl yl,
al kyl aryl, aral kenyl, aral kyl, alkyiheterocyclyl, heterocyclylal kyl,
carbamat e, aryl oxyal kyl and - C(O) NH(benzyl) groups; B, R, R6, R8, R9,
R 0, R14, R15 and R16 at each occurrence are independently selected from
the group consisting of hydrogen, hal oggn, alkyl, alkenyl, alkynyl,
al koxy, al kenoxy, al kynoxy, thioal koxy, hydroxyal kyl, aliphatic acyl,
CF3, -CO2H, -SH, -CN, -NO2, -NH2, -OH, al kynyl am no, al koxycar bonyl
het er ocycl oyl , car kKyhy ) I
C3al kyl) C (O)- NH(‘?:f)é W%q 130&% Y%c?@%gr tg%eélgggézth%l\'lﬁa %?‘ﬁﬁ%‘%é“ oal kyl ),
- NHSQ2( C1- C3al kyl )an ‘I‘dl%@@(Rara;ﬂﬁ)R t@hqadszwlnqrymay foamiayingg ni no, al kenyl am no,
di (Cl1- C3) am no, 3 halyl Ll kyl),

- C( O N( C1- C3al kyl %ﬂgv%&gﬁN C]—Iaféq akeﬁfo%%%‘-l—é(ﬁ# % ’kyI al koxyal koxy,
car boxal dehyde,a prarescantally, accgnﬂdasadyuhere@vjm oal kenyl, cycl oal kynyl ,
cycl oal kyl al kyl, aryl, heterocyclic aromatic, aroyl, aryloxy, arylam no,
bi aryl, thioar yI , diarylam no, heterocyclyl, alkylaryl, aralkenyl,
aral kyl, al ky3. Wémepwyum@/®f clinet € wheohab g ldatikative therbdfmaidcted f8d2thEeC3- C3a] kyl ),
-S03 (G -C3 VIR ) NH( benzyl)
groups; and %Eﬁsz%nes E%tgg Caﬁ% n?ﬁ%%%ﬁin@%é{ng %g)%%l lg&g?rggéé\) al kyl,
ai kenyl , al kyprgidrugsal koxy, al kenoxy, al kynoxy th| oal koxy, hydr oxyal kyl ,
al i phatic acyl, -CF3, - CO2H, -SH, -CN, -N®2, -NH2, -OH, al kynylam no,
al koxycar bony], heterocycloyl, carboxy, -N(Cl-C3alkyl)-C(O (g -C3al kyl),
-NHC( O) N( C1- €3atdypiund Of tidH(t@tte8al kyl ), - NHC( O) NH( Cl1- C6al kyl ),
- NHS02( C1- C3al kyl ),

0]
RQ
@) OB
1 m R
R )"—r L
<R
R

wherein



- NHSC2 1), alk | kyl, al kyl am no, al k | am no, di ] -
Q00 (CL ) alkyl ) - CLO N (E1Ca) kol ) OO N - o oY 2% nr

- PO3H2, -OPC8H2, al koxyal koxy, carboxal dehyde, carboxam de, cycl oal kyl,
cycl oal kenyl , cycl oal kynyl, cycl oal kyl al kyl, aryl, heterocyclic aromatic,
aroyl, aryloxy, arylamno, biary], thioaryl, diarylamno, heterocyclyl,

al kyl aryl, aral kenyl, aral kyl, al kyl heterocyclyl, heterocyclylal kyl,

sul fonyl, - S02-(Cl-C3al kyl), -S@3-(Cl-C3 al kyl), sufonam do, carbanate,
aryl oxyal kyl and -C(O NH(benzyl) groupga Wherein B, R, R4, R6, R8, R9,

R, R11, R12, R13, R 4, R15 and R16 are unsubstituted or substituted with
at | east one GF%%%Wﬁﬁﬁﬁ@m%XQHU&B% el ectron withdraw ng group; wherein when
L is -NRL3-, 44 ?é?él:té:ﬁl§oﬁ15ﬂ‘f@%mﬁﬁg§ﬂ§'§fn TRC(OPLM L) ghere iswer ei n at

| east one of R6 and nmust De ot her t an hydr ogen; %3 t ober 2003 62a and
wher ei n when WMo R3;( R ")-, RO and R10 t aken together may forma
ring; or a ph I per nd of
claiml V\herelﬂﬁg%ﬁ%d fih ﬂye %ﬁ’ﬁg?{’, ???al se%{ ITJ'\Qhé‘r Ee]i'?]girgocycl yl
ring. | The c@h@mﬁmmoﬁﬂothaln1l mhlch is a derlvatlve t hereof selected from
t he roup copsi g , optica
|sone?s agd Ogro rﬁ 58;mﬁﬁhﬁk@ewﬁ%ﬁ8@%%&%ﬁ§ogﬁgg% ﬁﬁcoggh (gber 2003 WO
00/ 68188 PCTI h}gimgexlqukyﬂ atkeﬁyllﬂkgrsy}, hydroxyalkyl, aliphatic acyl, alkynylamino,

alkoxycarbonyl, heterocycloyl, -CH=NOH, haloalkyl, alkoxyalkyl,
carboxaldehyde, carboxamide, cycloalkyl, cycloalkenyl, cycloalkynyl,
cycloalkylalkyl, aryl, heterocyclic aromatic, aroyl, aryloxy, arylamino, biaryl,
thioaryl, diarylamino, heterocyclyl, alkylaryl, aralkenyl, aralkyl,
alkylheterocyclyl, heterocyclylalkyl, carbamate, aryloxyalkyl and -
C(O)NH(benzyl) groups;

B, R', R®, R®, R%and R"® at each occurrence are each independently selected

from the group consisting of hydrogen, halogen,



20 wherein Y, at each occurrence, is independently sel ect r gr oup
consisting of C(O, N, CR, C(R2)(R3), NR5, CH O and S %d?étog%wldr??eger of
from2 to 5; Tis selected fromthe group consisting of C(O and (CH2)b
wherein b is an integer of 0 to 3; L is selected fromthe group consisting
of 0, NR', S, and (CH2)" wherein nis an integer of 0 or 1; and B, R2, R3,
R4, R5, R6, R7, BY, BY, RO, R' and R13 are independently selected from
t he group consisting of hydrogen, hal ogen, hydroxyl, alkyl, alkenyl,

al kenyl, al koxy, al kenoxy, allcynoxy, §4ioal koxy, hydroxyal kyl, aliphatic
acyl, -CF3, nitro, amno, cyan, carboxy, N(Cl-C3 alkyl)-C(O (Cl1-C3 al kyl),
-NHC(O NH(C, -C3 al kyl), -NHC(O N(C,-C3 al kyl)C(O NH(CL1- C3 alkyl), -C,-C3
al kyl am no, a 1N I ' [ - ) am no,

20D 0 (1. SRS B, BAPy, PR SR B LR o - opoare,

- (O N(C1- C3 hydegiyadkoxyatlivhiaiiy ey, -SlFkotfhHk oXy, -Cohr BOr aiNiEh yo-,

car boxam de, I | | yéel <yl al kyl, aryl,
aroyl, aryl ox%@%ﬁ%% %llégﬁ’)@:agaﬁ)b}fl?H%!ﬁog%%ﬁ%l?@ﬁ(ﬁé%lPgh(?.ngéaﬂ%}ﬁjét erocycl yl,

al kyl aryl , ar @(QEEYCrallayihl-RYIC(OAINKG - Getlled SAPONG(Ci-Coadkdd.ocycl yl al kyl

erjlyr ox ﬂal k&?%%%@@‘l'g@%%@%g‘ CC%F%?H&%EQE‘?@M ];ca&%%%?é)ber 2003 64
wher ei n when alkylsminRiBenylR@iran di(R1-E;:)Jaaken -COGEIK €h-GralkyDorGOINH-g;  and
taken toget ner by kS G AR gB LR e A OB "o £
t her eof . alkoxyalkoxy, carboxaldehyde, carboxamide, cycloalkyl, cycloalkenyl,

cycloalkynyl, cycloalkylalkyl, aryl, heterocyclic aromatic, aroyl, aryloxy,

arylamino, biaryl, thioaryl, diarylamino, heterocyclyl, alkylaryl, aralkenyl,

aralkyl, alkylheterocyclyl, heterocyclylalkyl, sulfonyl, -SO,-(C,;-Csalkyl), -SO;-

( Ci-Csalkyl), sufonamido, carbamate, aryloxyalkyl and -C(O)NH(benzyl)

groups; and

R* is selected from the group consisting of hydrogen, alkyl, alkenyl, alkynyl,

alkoxy, alkenoxy, alkynoxy, thioalkoxy, hydroxyalkyl, aliphatic acyl, -CFj3, -

COzH, -SH, -CN, -NO,, -NH3, -OH, alkynylamino, alkoxycarbonyl,

heterocycloyl, carboxy, -N(C;-C;alkyl)-C(O)(C,-Csalkyl), -NHC(O)N(C;-

CsalkyDC(O)-NH(C;-Csalkyl), -NHC{O)NH(C;-Cealkyl), -NHSO,(C,-C;alkyl),

-NHSO(aryl), alkoxyalkyl, alkylamino, alkenylamino, di(C;-Cs)amino, -

C(O)YO-(Cy-Cy)alkyl), -C(O)NH-(C,-Cs)aikyl), -C(O)N(C4-Csalkyl)z, -

CH=NOH, -PC;H,, -OPOsH,, alkoxyalkoxy, carboxaldehyde, carboxamide,

cycloalkyl, cycloalkenyl, cycloalkynyl, cycloalkylalkyl, aryl, heterocyclic

aromatic, aroyl, aryloxy, arylamino, biaryl, thioaryl, diarylamino, heterocyclyl,

alkylaryl, aralkenyl, aralkyl, alkylheterocyclyl, heterocyclylalkyl, sulfonyl, -

SO,-(Cy-Csalkyl), -SO3-(C;-Cs alkyl), sufonamido, carbamate, aryloxyalkyl and

-C(O)NH(benzyl) groups;

wherein B, R', R, R®, R®, R?, R, R" and R" are unsubstituted or

substituted with at least one electron donating or electron withdrawing

group,



5. The compound of claim4 which is a derivative thereof i§b@g%?pz&ﬁpn1the
group consisting of esters, carbamates, am nals, am des, tical” 1soner

and pro-drugs. 6. A conpound of the structure 0O O wherein 23 October 2003
64a q is an integer of zero to four; T is selected fromthe group
consisting of C(O and (CH2)b wherein b is an integer of 0 to 3; L is

sel ected fromthe group consisting of 0, NRL3, S and (CH2)" wherein nis
an integer of 0 or 1; R' and R13 are each independently selected fromthe
group consisting of hydrogen, alkyl, gskenyl, alkynyl, hydroxyal kyl,

al i phatic acyl, al kynylarnino, alkoxycarbonyl, heterocycloyl, -CH=NCH,
hal oal kyl , al koxyal kyl, carboxal dehyde, carboxam de, cycl oal kyl
cycl oal kenyl , cycl , clsopdkyl pt 13 , rORY: aronatic,
aroyl, aryl oxy, ar@@a‘ﬁyﬁgm “6?%%9! ia‘llﬂt{hlfgaglyclf{ 3?%%“;?@&H%hfgﬁe]%ocycl yl,

al kyl aryl , aral ken§&; ar al kyl , aIktheterocycIyI het erocycl yl al kyl ,
carbamat e, -aryl oxyalduher@itt e dNHROGHE X Il 6 Yo B Ryrofl RS Roand
Rt at each occurrence are eqp ependently se ected 1 € group
consi sting of hydr@gbwh&hmﬂbgwdfl @kamﬂnkémrﬁﬁﬁémﬁﬁaahgyl, al kenyl ,

al kynyl , al koxy, koxy, hydroxyal koxy, aliphatic
acyl, -CF3, - E%%%%ﬁX%Rﬁk%ﬁ@@ﬁXsiing% , al kynyl am no,

al koxycar bonyl , heterocycloyl carboxy, -N(C -C3al kyl)- C(O (Ci1-C3al kyl),
- NHC( O) N( C1- C3al kyl ) C( O NH( Cl- c3al kyl), -



NHC( O) NH( C1- C6al kyl ), NHS02( Cl- C3al kyl ), NHSO02(aryl), k{ﬁ? LE¥ 20
al kyl am no, al kenyl am no, di (Cl-C3)am no, -C(O O (Cl-C3al ?t &8) NH- (
Cl- C3al kyl), -C(O N(Cl-C3al kyl)2, -CH=NOH, -PO3H2, -OPO3H2, hal oal kyl,

al koxyal koxy, carboxal dehyde, carboxam de, cycloalkyl, cycloalkenyl,
cycl oal kynyl, cycl oal kyl al kyl, aryl, heterocyclic aromatic, aroyl, aryl oxy,
arylam no, biaryl, thioaryl, diarylamno, heterocyclyl, alkylaryl,

aral kenyl, aral kyl, al kyl heterocyclyl, heterocyclylal kyl, sulfonyl,

- S02- (C1-C3al kyl ), -SC3- (G -C3al kyl), g&ufonam do, carbamate, aryl oxyal kyl
and -C(O NH(benzyl) groups; and R4 is selected fromthe group consisting
of hydrogen, al kyl, alkenyl, alkynyl, alkoxy, alkenoxy, alkynoxy,

t hi oal koxy, h’Yd[F%ﬂJ psWhd oiaélhlﬁh@WhEre?rpbf bs qricldrdwor R%‘E‘Eh oéh‘gencg\ils ’
-NH2, -OH, al ynylanlno al koxycar bonyl',” heterocycl o

- N( C1- C3al ky| ipdeenyi¢nty- selsiedyfrom thengnuirojansisting Qﬁ@alky?lar(d(adf;ylm }(l§1 C3al kyl ),

- NHC( O) NH( C1- L igyRY r5 R (3L ; yal kyl ,
al kyl am no, %@ 5 ngno }?Q?]@ alg%%wg):pend m@%& QU%OT

-C(O) NH( Cl1- oablqbww ip zemc@@) MC@Jz)newm@;n i B zero arylpos H2, - OPO3H2,
al koxyal koxy, carboxal dehyde, carboxam de, cycl oal kyl, cycloalkenyl,
cycl oal kynyl, cycl oal kyl al kyl, aryl, heterocyclic aronatic, ar oyl ,
aryl oxy, aryl&m senpdindrofithe sthvicbme yl , di aryl ami no, heterocyclyl,
al kyl aryl, aral kenyl, aral kyl, al kyl heterocyclyl, heterocyclylal kyl,
sul fonyl, - S02-(Cl-C3al kyl), -S03-(C1l-C3 al kyl), sufonam’doO car banat e,
aryl oxyal kyl and -C(O) NH(benzyl) group$; wherein B, Rl, R4, jR6, R8, RO,

R, R' and R13 are unsubstituted or sybstituted with at® | eagt one el ectron
donating or electron withdraw ng grouy; - i
when L is -NR'-, R4 a 3 th
at least one of R6

(R

wherein s is an integer of zero to five;

R* is selected from the group consisting of aryl, heterocyclic aromatic,
alkylheterocyclyl, heterocyclylalkyl, heterocycloyl, aralkyl, alkylaryl, alkyl,
aroyl, aryloxy, cycloalkyl, cycloalkenyl, cycloalkynyl, biaryl, arylamino,

thioaryl and diarylamino;



and wherein R 9 and R taken together may forrn a ring;

phar maceutical |y acceptable salt thereof 23 October 2003 %?O9mb?ﬁgxgonpound
of claim6 wherein q is one or two; Rl at each occurrence is independently
selected fromthe group consisting of aral kyl and alkyl; Rb is alkyl; B,
R8, R9, RJ and R11 are each independently hydrogen, T is -(CH2)b- wherein b
is zero; Lis -(CH2)"- wherein nis zero and R4 is aryl. 8. A conpound of
the structure OB wherein s is an integer of zero to five; R21 is selected
fromthe group consisting of aryl, hetgggcyclic aromatic,

al kyl heterocycl yl, heterocyclyl al kyl, heterocycloyl, aral kyl, alkylaryl,

al kyl, aroyl, aryloxy, cycloalkyl, cycloalkenyl, cycloalkynyl, biaryl,
aryl anino,  thi gamd Rar;@wdnwxilarwnqndasochaepeecuzgg@ema R6, RS, R,
R10, R7, R8, R 9 and R2D at’ each occurrence are each independently

sel ected fr omnﬁﬁeengﬁramose&@wﬂu feam thy pumgensistias of hedregran halagey alkylal kenyl |
al kynyl, al koaqxenﬁwﬁgnsmko%kmmy 1@%@9&} %Qf@ﬁgﬁiah&&y al i phati c

acyl , _CF3, -
al koxycar bony#ilphh@@ @Wbuﬂothaﬁfﬁo@ —NQ(z,cNGs HyalkYIG(l@)ﬂ(ﬂ@:L C3al kyl ), -

NHS02( CL- Caal By RERULPAFVE U Vst NS MBI CAoN ) ami o,
di (C1- C3) ami nNHC(@QNl)@(Csa@yl)CB@DTRIﬁ(Ql Caa@(}d), WHC(@INE%FQWBYJ), C(O N(Ci -
Cgngig?gehy56ﬁggﬂgéoxanl é}ﬂﬁﬁgf£§ ﬁ?&ﬁﬁl§¥ kengﬁxﬁké§¢ Pﬁynyl,
cycl oal kyl al kdilG- @f)yﬂnmme@(@)&:g/el C@alhylbnﬁ(@}}\}Har(byﬂis,allal)er@{@N(@r—y| am no,
by el S breas, DR, Sib: oo ke
- S02- ( Cl - C3al ¢ayhoxaldeB@Be, carGixamide, cycloaikyl cycloalkeny], cycloalkynyl,
cycloalkylalkyl, aryl, heterocyclic aromatic, aroyl, aryloxy, arylamino, biaryl,
thioaryl, diarylamino, heterocyclyl, alkylaryl, arafkenyl, aralkyl,
alkylheterocyclyl, heterocyclylalkyl, sulfonyl, -SO,-(C,-Csalkyl), -SO3-( C;-
Csalkyl), sufonamido, carbamate, aryloxyalkyl and -C(O)NH(benzyl) groups;
R" is selected from the group consisting of hydrogen, alkyl, alkenyl, alkynyl,
hydroxyalkyl, aliphatic acyl, alkynylamino, alkoxycarbonyl, heterocycloyi, -
CH=NOH, haloalkyl, alkoxyalkyl, carboxaldehyde, carboxamide, cycloalkyl,
cycloalkenyl, cycloalkynyl, cycloalkylalkyl, aryl, heterocyclic aromatic, aroyl,
aryloxy, arylamino, biaryl, thioaryl, diarylamino, heterocyclyl, alkylaryl,
aralkenyl, aralkyl, alkylheterocyclyl, heterocyclylalkyl, carbamate, aryloxyalkyl
and -C(O)NH(benzyl) groups; and
wherein B, R, RS, Rg, Rm, R RY, Rig, R" R¥ and R* are
unsubstituted or substituted with at least one electron donating or
electron withdrawing group;
and wherein at least one of R® and R® must be other than hydrogen;
and wherein R’ and R'? taken together may form a ring;
and wherein R'® and R"? taken together may form a ring;
and wherein R'? and R? taken together may form a ring;

or a pharmaceutically acceptable salt thereof.



C3al kyl ), sufonam do, carbamate, aryloxyal kyl and -C(O N | ups;
R' is selected fromthe group consisting of hydrogen, al %?8@@5%%%@{30
al kynyl, hydroxyal kyl, aliphatic acyl, alkynylam no, al koxycarbonyl,

het erocycl oyl, - CH=NOH, hal oal kyl, al koxyal kyl, carboxal dehyde,

car boxam de, cycl oal kyl, cycl oal kenyl, cycl oal kynyl, cycl oal kyl al kyl,
aryl, heterocyclic aromatic, aroyl, aryloxy, arylamno, biaryl, thioaryl,
di aryl am no, heterocyclyl, alkylaryl, aralkenyl, aralkyl,

al kyl het erocycl yl, heterocyclylal kyl, bamat e, aryl oxyal kyl and

-C(O) NH(benzyl) groups; and wherein B, , R8 RO R10, R1 R' R18, R19, R20

and R21 are unsubstituted or substituted with at | east one el ectron

donati ng or l-gat AM ; p& ei RI | of R6 and
R8 nust be ot %’eﬁ%ﬁ?&ﬁ%‘%?%@ﬁ@ ?gva?%gﬁ%\lrll\ﬁélr{e’iqﬁ’ ’ia{nd%%da%%¥%%ggt her may
forma ring; wdepandentty hydRagnaRdaRlR taak eachtindppeidantipralkyl;orisaa ring; and
wherein R19 ggther ingd. r eutically
accept abl e sgﬁ?e %gﬁieeg(?.%nt e%Cgt 2‘%5? %Ggﬁ%%{ndgﬁeen ds%?%%lljérjlcgh% oi?gﬁl aim8
wher ei n B, R8theR&qupRon@istiig 6f haR¥ge8, aky, Rdoaky, edthalkbxdapk@&ntidy hydr ogen,
R6 and R19 arﬁmgggh]independently alkyl; s is an integer of zero to three,

RL7 at each oCcufierce is i ndependently selected from the group consisting
of hal ogen, al kyl, haloal kyl, -CF3, alkoxy and -CH, and R21 is aryl _ 10.

The conpound | aim 8 erei.n s zero; R6,6S Dbutyl, B, io B9y R10, R,
RIS and R20. als 185 eRPPRULTE G Fy bRy fre st Rnd wl! B RO R TR, B,

1, 3- benzodi oxRI*-aad R* arkkachhindepqpdemtty lofdroden; sid RE sl 8-en@Rliwhasejin circle Q
is aring selected fromthe group consisting of (Rl

11. A compound of the structure

O
9
O OB
)Qw
( RL)——@\ c N R
q / "\
= R® FL”

wherein circle Q is a ring selected from the group consisting of

o) and o

q 1s an integer of zero to four;



1g{ SNN RTf ~0and 0 gis an integer of zerotofo%' d&%b
2003 66¢c B, R, R6, R3, RO and R10 are each independently sel ec e omt he
group consisting of hydrogen, hal ogen, alkyl, alkenyl, alkynyl, alkoxy,

al kenoxy, al kynoxy, thioal koxy, hydroxyal kyl, aliphatic acyl, -CF3, -CO2H,
-SH, -CN, - NO2, -NH2, -OH, al kynylam no, al koxycarbonyl, heterocyclyl,
carboxy, -N(Cl- C3al kyl)-C(O (Cl-C3al kyl), -NHC(O NH(C1-C3al kyl),

-NHC(O) N(C1- C3al kyl ) (O NH( G - C3al kyl' ), NHS02( G - Cal kyl), NHSC2(aryl),

al koxyal kyl', - Cl-C3al kyl ami no, al kenylg.am no, al kynyl an no,

di (C1- C3al kyl )am no, -C(O O (Cl1-C3al kyq) -C(ONH (C -C3al kyl), -CH=NCH,
-PO3H2, -OPO3H2, - C(O N(Cl-C3al kyl)2, hal oal kyl, al koxyal koxy,

car boxal dehydB Réqzﬁbnﬁamﬂ ﬂmR"%fé:E&@qhk&épen@ef@b@aﬂek@mom & kynyl,

cycl oal kyl al k terocyclic tic, aryl am no,

bl aryl, th oa%/‘iﬂS]S? I R ] X I 1 e

g(r) zzil ?)cl:ll nglkidllhmmypmy@ﬂkdxy, hmirex;mfimwﬂphhtkrydqyl ,SUF{,007LH, -SH, CN -ar o]

car bamat e and HEZ(B?_% 3(%1(111%,}( &Jﬂé&é 3150%%1%%91 ﬁm%%gloé% éel ectgd’

fromthe gr ou@sﬂélﬂﬁ)sc ](ﬁgCG#I YlhyhlrfﬂéﬁéBNPHCkﬂ:salkﬁll),k-éiﬂ@(o)hﬂ(@ynyI

hydr oxyal kyl , {Eﬁﬂ NH?@Vb&a@}'rﬁWé@th- aIk?i&kIQHS@@{)PﬂP)éikox%kﬂr ocycl oyl
2l

-CH=NOH, hal o . car box oxam de, cycloal kyl,
cycl oal kenyl , fWH%a?ke“é’ iBgy Al FWPO dé@rc-’)aﬂ‘éfﬁ)éi”é‘t%rcq: @y omati c,

aroyl, aryl ox(yc,-agalkﬁm ca))mMr(w(:;alktym EHYNOH]LRPOWL ANDPO;HN)et er ocycl yl
al kylaryl, arg (lf)?ﬂﬂéfl -C3§]&§a’152, %alba]kyl alkoxyalkoxy, carboxaldehyde, carboxamide,

cycloalkyl, cycloalkenyl, cycloalkynyl, cycloalkylalkyl, aryl, heterocyclic
aromatic, aroyl, aryloxy, arylamino, biaryl, thioaryl, diarylamino, heterocyclyl,
alkylaryl, aralkenyl, aralkyl, alkylheterocyclyl, heterocyclylalkyl, sulfonyl, -
SO,-(C-Caalkyl), -SOs3-( C,-Csalkyl), sufonamido, aryloxyalkyl, carboxyl,
carbamate and -C(O)NH(benzyl);
R and R are each independently selected from the group consisting of
hydrogen, alkyl, alkenyl, alkynyl, hydroxyalkyl, aliphatic acyl, alkynylamino,
alkoxycarbonyl, heterocycloyl, -CH=NOH, haloalkyl, alkoxyaltkyl,
carboxaldehyde, carboxamide, cycloalkyl, cycloalkenyl, cycloalkynyl,
cycloalkylalkyl, aryl, heterocyclic aromatic, aroyl, aryloxy, arylamino, biaryl,
thioaryl, diarylamino, heterocyclyl, alkylaryl, aralkenyl, aralkyl,
alkylheterocyclyl, heterocyclylalkyl, carbamate, aryloxyalkyl and -
C(O)NH(benzyl) groups; and
R is selected from the group consisting of aryl, heterocyclic aromatic,
alkylheterocyclyl, heterocyclylalkyl, heterocyclyl, aralkyl, alkylaryl, alkyl,
aroyl, aryloxy, cycloalkyl, cycloalkenyl, cycloalkynyl, biaryl, arylamino,
thioaryl and diarylamino;

wherein B, R', RS, RG, RS, Rg, Rm, R and R?' are unsubstituted or

substituted with at least one electron donating or electron withdrawing

group;

and wherein at least one of R® and R® must be other than hydrogen;

and wherein R? and R'® taken together may form a ring;

or a pharmaceutically acceptable salt thereof.



al kyl heterocyclyl, heterocyclylal kyl, carbamate, aryl oxyapXptoRBH2003
C(O NH(benzyl) groups; and R2' is selected fromthe group consisting of
aryl, heterocyclic aromatic, alkyl heterocyclyl, heterocyclyl alkyl,

het erocycl yl, aral kyl, alkylaryl, alkyl, aroyl, aryloxy, cycloalkyl,
cycl oal kenyl, cycl oal kynyl, biaryl, arylam no, thioaryl and diaryl am no;
wherein B, R, R5, R6, R8, RO, Rl, R' and R21 are unsubstituted or
substituted with at | east one el ectron donating or electron w thdraw ng
group; and wherein at | east one of R6 aggi R8 nust be ot her than hydrogen;
and wherein RO and R 10 taken together may forma ring; or a

phar maceutical ly acceptable salt thereof. 23 October 2003 66d 12. The

conpound of cl1ai Theldonrringiof ciBim RS wHafein BOR® RO RAY Bd RET Re 8GN

i ndependently.selecited fromthe oup consi sting, of hydrogen and al kyl, R
and R5, at ed¥ p85%8ﬁ¥§ﬂ8§?§§P@qFﬁ BfORTIE bydogssan @hﬂtﬁgwgioup

consi-sting of R°hytdaeigesturrendehinenydepehdently sBleazy kroahgle BRIpXonafthd#l 1S
aryl. 13. A cgn&ound S lec]t ed fromthe group consjsting-of (3S)-(1,3-
benzodi oxol - 522 2rhisaylmethyl, bpgyiandimethyldmd | Bretsiyl) t et r ahydr o- 1( 2H) -
pyri m di nyl ) hexanoyl )am no) propanoic acid, (3S)-3-(1, 3-benzodi oxol -5-yl)-3

(2R '5)-2- (3-Rgnzy! - 5 et ) dr 801 12K 3yl 31yl eXanoy ami no) pr opanol ¢

35) - 3- (1, 3- besvnosti®ne!s=y3ry(Y2.H-1- 3 (24 n - 5-net hyl - 2-
(29301 oo Y20 B8 S AT GUEAR o>
S)-3-(1, 3-ben zm@mgilgyl)hcxanoyl)aimno) propanoic acid, (3S)-3-(1,3-benzodioxol-5-yl)-3-

o) (292 2.0 Bards DU TR QO A e et 2™ ")

propanoi ¢ aci d,

3S) - 3- (1, 3- berzpBPRIQL35Hahkddi 3: LDPNAN e
§ ne% hyl f2- 0XO0- 1%%5??&@ m%ﬁ%@ﬂﬁ%@?ﬁ%'%? r?p%%l%@g&gﬁlbéﬁ?@yl_z'
S)-3-{[(2S) - 2-0x0-1(2H}-pyridinyljhexanoylamino)propanoic acid, (35)-3-(1,3-benzodioxol-

i et hokypheny! 3 b S8R Pkt vl | BR Aty esiin hy1 -2
?é ?E% r :c f“u (r;; l)_ %%%E%E)SE%E gﬁgjl( %,g?ﬁgg&gﬂé&ﬁosl—&y.l)%—((2—.(3-c'hlorc.)phenyl)lmethyl)-5—
1ethyi-2-0x0-1(2H)-pyndinyl)hexanoyl)amino)propanoic acid, (3S)-3-{[(2S)-2-~
' (3-bcnzyI—S—methyl-2-oxopyridin—1(2H)—y1)hexanoyl]amino}—3-(3,5- | |
dimethoxyphenyl)propandic acid, (35)-3-{[(28)-2~(3-benzyl-5-methyl-2-
oxopyridin-1 (QH)-yl)hcxano yl]lamino} -3-(3-ﬂuofo-4-methox3}phenyl)propan0 ic
acid, (3S)-3-{[2-(3-benzyl-5-methyl-2-oxopyridin-1 (ZH)-yDhexanoyl]amino}-3-
‘ (3-isopropoxyphenyl)propanoic acid, (35)-3-( {2-[3-(3-chlorobenzyl)-5-methyl-
2-oxopyridin—1(2H)-y1]hexanoyl}amino)-B-(S—isopropoxyphenyl)propanoic
acid, (38)-3-(3-isopropoxypheny!)-3-( {2-[3-(2-methoxybenzyl)-S-methyl-2-
oxopyridin-1(2H)-yl]hexanoyl} amino)propanoic acid, (3S)-3-{[2-(3-benzyl-5-
‘methyl-2-oxopyridin-1(2H)-yljhexanoyl]amino}-3-(3-ethoxy-4-
methoxyphenyl)propanoic acid, (3 5)-3-{[2-(3-benzyl-5-methyl-2-oxopyridin-
1(2H)-yhhexanoyl]amino}-3-(4-methoxy-3 -methylphenyl)propanoic acid, (3S)-
3-{[2-(3-benzyl-5-methyl-2-oxopyridin-1 (2H)-yDhexanoyl]amino}-3-
phenylpropanoic acid, (38)-3( {2-[3-(2—chlorobenéyl)~5-meﬂ1y1-2~oxopyridin—
1(ZH)-yl]hexanoyl} amino)-3-(4-methylphenyl)propanoic acid, (38)-3+( {2-[3—(2-‘
chlorobenzyl)-5-methyl-2-oxopyridin-1(2H)-y!]hexanoyl} amino)-3-(3-



aci d, 23 October 2003
(3S)-3-{[2-(3-benzy|-5-nethy|-2-oxopyridin-l(ZFD-yI)hexanoylfé}ﬁfno - 3-

(3-1 sopropoxyphenyl ) propanoi ¢ aci d,
(3S)-3-({2-[3-(3-chl orobenzyl ) -5-net hyl - 2-oxopyridin-1(2H)-yl]hexanoyl

}am no) - 3- (3-i sopropoxyphenyl ) propanoi ¢ acid, (3
S)-3-(3-isopropoxyphenyl)-3-({2-]3-(2-nmet hoxybenzyl)-5-nethyl-2 -

oxopyridi n-1( 2H) -yl ] hexanoyl } am no) propanoi ¢ acid, (3 S)-3-{[2-(3-benzyl-5-
. et hyl - 2- oxopyri di n-1(2H) - yl ) hexanoyl ¢g.am no } -3-(3-ethoxy-4-

met hoxyphenyl ) propanoi c acid, (3 S)-3- (?2-(3-benzy|-5-nethy|-2-oxopyridin-
1(2H) -yl ) hexanoyl ] am no} - 3- (4- net hoxy- 3- net hyl phenyl ) propanoi ¢ acid, (3S)-

;a(e{ggg} lﬁ};)gg5%1'3@;;&%%?%5;?@%&5.yat!iai’&aga-é-%@%@e—h@s%g%g%héﬁ%ﬂ%%i’;,pyri din
S)-3-({ ) [ 3-( Exo%ﬂ%‘%‘?g%gﬁ%ﬁ?&@ﬂﬁm’?gﬁ@iﬂc}@éﬁ?nwcfd?fzf%ob:( V1) hexanoy! }
am no) - 3- (3 2geB1-088RdAMR)-B6E2-[-anrydpaxyfh@hyhylpretpiintRd)-aci d, (3

S)- 3- ({2-[ 3- (2- chl or obenzyl ) - 5- met hyl - 2-
oiopyﬁi{di L-lggﬂ)?diyﬁ]rh%é% )'m%ag@%ﬁ%)p}"é%éﬂmc acid, (3S)-3-(1-

R el
met hyl et hyl ) oxyknheRn HBexahdyl} SniiBphopandic 6edNEBENCHAREByhatinlRybio-2- 0xO-

1(2H) - pyri di nyl ] hexanoyl i id, (3S)-3-({2-]5-nethyl-2-oxo-
3 (phenyl et Dot (heny Iyt GO e A 5 (2.

155 50T oY ) PR AR R alefesbfibR acig, (8)-3-{3-(difluoromethyDpheay1}-3-((2-

[ 5- et hyl - 2- oxfn3 p@%&wlsn@hmshme@g{@lmmwﬂiﬂyﬂhkm»oan@mﬁr}o)paﬁiam}qor opanoi ¢
acid, (35)-3- {3-[(1-nmethylethyl)oxy]phen I%é3-&£2-b§-nethyl-3-[(2-
nethylphenyl)auﬂh§8}3£3dka@@2¥ﬁZﬂyﬁfmhﬁW%T abroyettyhdilo) pr opanoi ¢ aci d,

pyrt a1 hexBOpIReRTO B gstol e a i et BB BRp I )
Hioreohent) sy et s ey, anto- (3
net hyl et hyl ) opyfigindihekinoyBamifi@pfdpannie wyd,(ésbkéﬁiﬁ(—\)dﬂéhfprmét hyl ) -
' 2-dihydro- ﬂuorophenyi)mcthyl]-S-methyl-z-oxo-1(2H)-pyridiny1]hexa.noyl}amino)-3- {3-
[(1-methylethyl)oxy]phenyl} propanoic acid and (35)-3-{3-[(1-
methylethyl)oxy]phenyl} -3-({2-[5-methyl-2-ox0-1-(phenylmethyl}-1,2-dihydro-
3-pyridinyl]-2-phenylacetyl } amino) propanoic acid and pharmaceutically

acceptable salts thereof.



3-pyridinyl]-2-phenyl acetyl }am no) propanoic acid and phaﬁ’rggrﬂng
acceptabl e salts thereof. 23 Cctober 2003 66f 14. A conpou sel ect ed from

the group consisting of (3 S)-3-

([(2S)-2-(3-benzyl -5-net hyl - 2- oxopyri di n- 1( 2H) - yl ) hexanoyl ] ai ni no }
(3',4'-dinethoxy-1, 1' - bi phenyl -4-yl)propanoic acid, (3S)-3-({(295)-2-]
chlorobenzyl) 5- nethyl 2- oxopyridi n=1(2H) - yI]hexanoyI} am no)-3-(3',4'-
di met hoxy- 1, 1' - bi phenyl - 4-yl ) propanoi c acid, (3S)-3-(1,1'-biphenyl - 4- yl) - 3-
({(28)-2-[3-(2-ch|oro-6-nethy|benzyl)-55@mthyl-2-oxopyridin-I(ZFD-

yl ] hexanoyl } am no) propanoi c acid, (3S)-3-([(2S)-2-(3-benzyl-5-nethyl - 2-
oxopyridin-1(2H) - yI)hexanoyI]aznlno} -3-(1,1" - bi phenyl -4-yl) propanoi ¢ acid,

(39)-3-(1, 1" - btphenyl - 4- M@@é@a&&&ﬂ&g@&@&@ﬁﬂﬁ b - 5- net hyl - 2-
oxopyridin-1(2 | ) am no) propanoi c acid, (3 -3-{[(2S)-2-(3-

[Th
benzyl - 5- et hyrgszy%]{@?z”@y henlzylzFﬂnephﬂﬂ@%wmdn}—éfﬁfﬁoyl}hex&o@klmwxei+3y| 11
(383 (1 (25 P P5ARAERPT, Eintsgrly - idmrerangie s5id, (39)-3-(@Sk2-[3--

oxopyridin-1(2 h%q()ap o nyl - 4-
yr) B)r/o:oalnm c(ag?ﬁgydb]c Smg{t%éz) 2B Sm%é@gﬁl%]rﬁg&%%%%ﬁ%ﬁoggk@%)% met hyl - 2-

oi(opyrl din- | @mth%Y}i)é%anWM‘;a’BPmm&—?(Cﬂd {3mthl, l'ﬂblﬁheﬂﬁ“‘ﬁm‘ﬁyg 4- Lo
ARSI e B R oR MR B e r Ut R o AR S

3S)- 3-({(2S ladidd
D) et L 29) ylnbeindyty sty ahanay ki osps MostpRumiin i fiedbd).

yl ] hexanoyl } aim no) bi phen
acid, (3S)- 3- (J{COF(yZS)ﬂfE(QFB*YQ)BembriﬂanmﬁO}ﬁﬂhi/Ftbﬁlmyl-él—yﬁpmaﬂrwct ac2d,oxopyri di n-
| (2H) y!'l hex?ﬁqyj Elalmbxp%?en}% 432»'1) 36({(2% TTE ??)é?{lo benzﬁi gmet yll 24 yl) propanoi ¢

acid, (39)-

3-{[(25)-2-(3- B%}%&ﬁhnﬁt(ﬂﬁ@%heﬁm@ﬂ?ﬂﬁmhﬁt@aﬁ&gEQIdeﬁS')L@Xﬁ(Z@y'z]@m no}-3.-(1,1
' - bi phenyl - 3- pr opanoi ¢ “aci

(39)-3-(1, 1’ bgmhﬁm@h)g}ﬁ)ow&{l@@sxﬂi} -{ihekanoyllamino} -3-(4-methyl-1,1"-

chi orobenzyl) - g et Yo 08B ot Pish SR sy bl S YT NS LRLRgO! © aci

(3
S)-3-(1,1'-bi pBﬁWﬁrV(&Hﬁ%ﬂﬁéﬁ&&}l}&nﬁ@}i&'% {19+ ﬁbﬁﬁ&lyl gpenzyl) - 5- met hyl -

2- oxopyri di n- exano ani no) pr opanoi ¢ aci d S)-3-{[(2S)-2-(3-
vl propanmc acid, (38) 3- ({(.'ZS) 2-[3-(2-chloro-6- methylbenzyl) 5-methyl-2-

- 3-
3-(2-

_ oxopyridin-1(2H)-ylJhexanoyl}amino)-3-(4'-methyl-1,1 -blphenyl 4-

yD)propanoic acid, (3S)-3—,{[(28)-2-(3—bcnzy1-5-methyl-?,-oxopyndm—I(ZH)—

. yhhexanoyl]lamino}-3-(2',6'-dimethoxy-1,1'-biphenyl-4-yl)propanoic acid, (35)-
3-({(28)-2-[3-(2-chlorobenzyl)-5-methyl-2-oxopyridin-1 (2H)-
‘yl]hexanoyl}amino)-3-(2',6‘-dimetl_10xy-1,1‘—bipheny1-4-yl)pljopanoic acid, (35)-

3-({(28)-2-[3-(2-chloro-6-methylbenzyl)-5-methyl-2-oxopyridin-1(2H)-
yI]hexanoyl}amino)-3-(2‘,6'-dimethoxy-1,1'-biphenyl-tl-yi)propmoic acid, (3S)-
3- {[(25)-2-(3-benzyl-5-methyl-2-oxopyridin-1(2ZH)-yl)hexanoyljamino}-3-(1,1'-
biphenyl-3-yl)propanoic acid, (38)-3-(1,1'-biphenyl-3-y1)-3{{(2S)-2-[3-(2-
-chlorobenzyl)-5-methyl-2-oxopyridin-1(2H)-yl}hexanoyl }amino)propanoic acid,
(3S)-3-(1,1"-biphenyl-3-y1)-3-({(25)-2-[3-(2-chloro-6-methylbenzyl)-5-methyl-
2-oxopyridin-1 (2H)-y1]hexanoy1} amino)propanoic acid, (38)-3-{[(2S)-2-(3-
benzyl-5-methyl-2-oxopyridin-1(2H)-yl)hexanoyl)amino }-3-(2'-methoxy-1,1'-



benzyl - 5- net hyl - 2- oxopyri di n- 1(2H) yI)hexanoyI]am no }- 3- 1,1
23 Cctober 2003 66g bi phenyl -3-yi) propanoi c acid, $FOLBREM 200y

(3S)-3-({(2S)-2-[3-(2-chorobenzyl) -5-nmnet hyl - 2- oxopyrldln-
1(2H) -yl ] hexanoyl } am no)-3-(2'-rnethoxy-1, 1" -bi phenyl -3- yl)propanoic
acid, (3S)-3-({(2S)-2-[3-(2-chl oro-6-nethyl benzyl)-5-nethyl - 2-
oxopyridin-1(2H)-yl ] hexano yl } amno)-3 -(2'-rnethoxy-1,1'-biphenyl - 3-

yl ) propanoic acid, (3

S)-3-({(2S)-2-[3-(2-fluoro-6-nethoxybe | ) - 5- met hyl - 2-
oxopyridin-1(2H) -yl ] hexanoyl} am no) - 3-(4- net hyl phenyl ) propanoi c acid, (3
S)- 3-(((2S)-2-[3-(2, 6-di net hyl benzyl ) -5-net hyl - 2-oxopyridin-1 (2H)-

yl ] hexanoyl } am no) - 3- (4- nmet hyl phenyl ) propanoi c acid, (3
S)-3-({(2S)-2-[3-(3, 5-

di met hyl b( - nzl;apt)ensl-m)pgopamomqhyﬁS)eﬁ—ﬁé(ﬂ)zzﬂs-yz-]:mmml)}s maibyb}~ 3- (4-
nethylphenyl)p 1( 29)-2-13-(2, i chl,orobenzyl) -5-
rnet hyl - 2- oxop H? nﬂ‘ﬁ@%ﬁﬁ§% '%‘i G#XQJ% gWg?lﬁilfﬁphenyl)propanmc
acid, (39)-3- ( ( L 1ebl \ oxopyri di n-
1(2H) - yi | hexanc}&g@agrgﬁckgld gﬁ?h (?(2@’?13 [%rﬁe‘%%‘a?‘%? é‘%‘l?aﬁrﬁ’él?%ﬁglgp Ihetg’él
S)-3-({(29)-2- oxopyndm I(ZH) ylThexanoyl}amino)-3-(2'-methoxy-1,1-biphenyi-3-

gﬁj (n(Z)) ? 3?|( f4|_ ! Ogggﬂnaé i?l) g&%& gad{@%& 8-§gjzﬁ-rffuglron6 %eﬁ@xyﬁer!zyl?)ggnquﬁyl}'?
(35)-3-(1, 3-be g%&lﬁqyﬁ)' %ﬁ)ﬁexéno&(}dl iy Z%Sinétgi'lﬁhenyl)grolpanom acid, (3S)-

di f1 uor obenzyl nmet h Xopy exanoyl'} am no)propanoic
aci d, 3-({(2S)-2-[3-(2,6-dimethylbenzyl)-5- methyl 2- oxopyndm—l(ZH)

(39 2 oxopy PRSI e U RO s S LB, (1, 2
benzodi oxol - 5- y; ﬁﬂ]{eﬁéﬁﬁ n?e'tt[ 2(0%0 “g?gg)%ﬁ% éﬂo},ﬂenzo gyh 2- oxopyridi n-

1(2H) -yl ] hexanoy pr opa 0| c a |oon 5-yl)-3 23
Cct ober 2003 6fbthylphenyl)propanoic acid, (3S) 3- ({(28)-2 -[3-(2,6-dichlorobenzyi)-5-
- ({(28)-2-[3-(2, 6-di net hyl benféﬁﬁ - rreth - 2- OXODXI’I din-1(211) - yI ] hexanoyl }
am no) pr opanoi Bety-2roxqpyridin- 2)-vhh }cﬁHHSE‘E))IJ'é “Aefhyiphenyljpegpand

arm no) pr opano £ ?%@%’ﬂﬁ%%)%f?ﬁ}“%ﬂ%eﬁ%&? CRA R e
[ 3- (2-f | uor o- 6r@EN-Biikssaee YAnkinb)-Fred- hl)tihy@hemgtl}pympadbﬂGﬁ&a(dZ@ﬂE) 3-({(25)-2-
[3-(2,6¥diﬂﬁorobenzy1)—5-methyl-?.—oxopyridin— 1(2H)-yl]hexanoyl} amino)-3-(4-
methylphenyl)propanoic acid, (3é)-3-(1 ,3-benzodioxol-5-y1)-3-({(28)-2-[3-(2,6-
difluorobenzyl}-5-methyl-2-oxopyridin-1(2H)-ylJhexanoyl } amino)propanoic
acid, (35)-3-(1,3-benzodioxol-5-y1)-3-({(25)-2-[ 3-(2-chloro-6-fluorobenzyl})-5-
- methyl-2-oxopyndin-1(2H)-ylJhexanoyl} amino)propanoic acid, (3S)-3-(1,3-
benzodioxol-5-y1)-3-( {(28)-2-[3-(2,6-dichlorobenzyl)-5-methyl-2-oxopyridin-
1(2H)-yl]hexanoyl} amino)propanoic acid, (3S)-3-(1,3-benzodioxol-5-y1)-3-



yl ] hexanoyl } am no) propanoi ¢ acid, (3S)-3- ({(28) 2- [3 (2- cht or-epzyda - 5-
nmet hyl - 2- oxopyri di n- 1( 2H) - yI]hexanoyI} am no) - 3- (3

di et hoxyphenyl ) propanoi ¢ acid, (3
S)-3-(3,4-diethoxyphenyl)-3-({(28)-2-[3-(2,6-

di f | uorobenzyl ) -5- nmet hyl - 2- oxopyri di n-1(211) -yl ] hexanoyl } am no) pr opanoi c
acid, (3 9-3-({(25)-2-[3-(2,6-difluorobenzyl)-5-nethyl -2-oxopyridin-I(2H)-
yl ] hexanoyl } am no) - 3-( 3- et hoxyphenyl ) propanoi ¢ aci d,
(39)-3-({(29)-2-[3-(2- 66h

chl or o- 6-f 1 uor obenzyl ) - 5- net hyl - 2- oxopyri di n- 1( 2H) - yl ] hexanoyl }

am no) - 3- (3- et hoxyphenyl ) propanoi ¢ aci d, (3

S)-3-({(2S5)-2-[3-(2-chl orobenzyl) - 5-net hyl -

oxopyridin-1(2H) -yl ] - 3- net hyl but an gl} am o -3-(4- nethylphenyl)propan0|c
aci d, ({(2S)-2-[3-(2,6-dimethylbenzyl)-5-methyl- 2-oxopyr1d1n 1(2H)-

39) - 3- 2S5) -.2- - chl b | )-8 |]-4-
Eret %yl p(eil'g ané’@ﬁ?’%ﬁ@%ﬁﬁé@o rlgl??ggf?%@hwg ?@ﬂﬁg gli)-a'ége_‘?%l? 3 benzo
di oxol -5 -yl 5{diién 1L53mcth§;22fo's&bp§rﬂim-¢(mol) 5 -net hyl - 2- oxopyri di n-
I (2H) -yl ] -4- yI pent oyI am no0) propanoi ¢ aci d,
(35)-3-(1,3- l?ﬁhamtlbpb}e)ﬂrmﬁ)propanmc acid, (38)-3-(1,3-benzodioxol-5-yl)-3-({(2S)-2-

1)-3-({(2S)-2- 2- chl or ob 5 di n-1(2 1]-3-
el ! bit anoj ey pregRRBEL eyt S brorsrdse R M H 20 VLT

(23[8%*} ?2( gh?o&@ﬁenzy%%m% ér%ﬁnglf(a{gﬁfcz)?sp {&282—2-? 82 C)Eﬂcim%cnz%l gﬁyl pr opanoyl }
ani no) pr Opan%&hﬁﬂ—ﬁb{op@ﬁdlﬁ)ﬂﬂ{x ﬁlﬂ%ﬁ@d[&lﬁ@—&:(ﬂ #&r obenzyl ) - 5-
ot byl pﬁeﬁ§?)%§t%§é2@é&%§)wmég@§’?§s”¥a GRS {;f%)(?gts( A5R -2- (1.
e T o b e o S opie cpnaL s
(39)-3- (! 3-ab1ﬂn@35;(j430(>{928-)5- &L@ﬁgdlﬂﬁcﬁsber&yoé—ﬂnemyyl-oﬁepwﬂhyl(—221 0x0- 1(2H) -
S el 23%6‘]%%&%&%3 SeehenmicampeP eI S e Bpound o
claiml 5 in g pf %rfﬁ%r&%ﬁﬁf‘g I¥er 35 SER AN fin G- R hexanoyl) amino)-3-(3- '
ethoxyphenyl)propanoic acid, (3S)-3~( {(2S)-2-[3-(2-chlorobenzyl)-5-methyl-2-
oxopyridin-1(2H)-yl}-3-methylbutanoyl} amino)—_3-(4-methy1pheﬁy1)prdpanoic
acid, (38)-3-( {(28)—2-[3—(2.—chlorobenzyl)-5-methyl—2-oxopyridin—1(Ziﬂ-yl] -4-
methylpentanoyl} amino)-3-(4-meﬂ1y1phéﬁyl)propanoic acid, (3S5)-3-(1,3-
benz'odioxol-s-yl)—i':-( {(28)-2-[3-(2-ch10robenzyi)-S—methyl—Z-oxopyridin-
1(2H)~y1]-4-methylpentanoy1} amino)propanoic acid, (38)-3-(1,3-benzodioxol-5-
y1}-3-( {(28)-2-[3'—(2-ch10robénzyl)-S-methyl-?.-oxopyridin-1(2H)-y1]-3-
methylbutanoyl}amino)propanoic acid, (38)-3-(1,34beﬁzodioxol-5-yl)-3-(‘{(28)—
2—[3-(2-chlorobenz§1)-5-methyI—Z-oxopyridin-1(2H)—y1]-3-
phenylpropanoyl} amino)propanoic agid, (38)-3+( {(2S)-2-[3-(2fchlbrqbenzyl)-5-
methyl-2-oxopyridin-1(2H)-yl]-3-phenylpropanoyl} amino)-3-(4- '
methylphenyl)propanmc acid, (38)-3-(1,3-benzodioxol-5-y1)-3-(((2R)-2-(1-
benzyl-5-methyl-2-0x0-1,2- ditiydropyridin-3 -yl)hexanoyl)ammo) propanoic

acid and p]_:xanﬁaceutically acceptable salts thereof.
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15. (3S)-3-(1,3-benzodioxol-5-y1)-3-((2S)-2-(3-benzyl-5-methyl-2-oxo0-1(2H)-
pyridinyl)hexanoylamino)propanoic acid or a pharmaceutically acceptable salt

thereof.

16. A pharmaceutical composition comprising:
a compound of claim 1;

in a pharmaceutically acceptable carrier.



