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INTEGRINS TO THEIR RECEPTORS

Field of the Invention
This invention is directed generally to the inhibition of the binding of &,8,
integrin to its receptors, for example VCAM-1 (vascular cell adhesion molecule-
1) and fibronectin. The invention also relates to compounds that inhibit this
binding, to pharmaceutically active compositions comprising such compounds
and to the use of such compounds either as above, or in formulations for the

control or prevention of disease states in which o3, is involved.

Background of the Invention

When a tissue has been invaded by a microorganism or has been damaged,
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
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)
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.

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



1) and fibronectin. The invention also relates to conpounds that inhibit
this binding, to pharmaceutically active conpositions coRprieehag2802h
conpounds 10 and to the use of such conpounds either as above, or in:

f or mul ationgwég@ﬁépsg control or prevention of disease states in which o |
is invol ved. gPbund of the Invention Ween a tissue has beemsoomeagded by
a mcroorgani smor has been damaged, 15 white blood cells, also called

| eukocytes, play a major role in the inflanpatory response. One of the
nmost i nportant aspects of the inflammatory response involves the cell
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i ncl udi ng VCAM 1.. th t.ared critigcal for binding the white blood cells that
are necefBary FOFReTEtisH aase Comppunds capableef blogking this prowEAM 1 or
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PCTI US00/ 12464 2 initially bind to ce?@‘%lﬁ%‘ﬁé?‘gﬁ%"& d8eRIbIog) o t hei r
f1 ow and al | owdeHK@op inhibitors that would prevent the binding of white blood cells to

VCAM-1 and fibronectin.

Some of the diseases that might be treated by the inhibition of 43, binding
15 include, but are not limited to, atherosclerosis, rheumatoid 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.



cells to "roll" along the activated endot hel i um anocytes Iynphocgtes
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-(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),
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I nvention The invention is directed to novel conpounds of Fornmul a

follows: Rg\ ~'". N -1 T- -IRA R6 RSRL 1 Fornula | 5 wherein C|rcle Q
represents one or nore rings; qis an integer of zero to six; Mis

sel ect ed fwonbidiges group consisting of -C(R9)(RI0)- and pé&fARoizass Wherein
uis an integer of fromO to 3; J is selected fromthe group consisting of

-0-, -S and -NR12-; 10 T is selected frgmthe group consisting of -C(O)-
and - (CHzZ)b- wherein b is 15 20 an integer of fromO to 3; L is selected

fromthe group consisti 0 _ . . e|n V is an
000 0 x| SRR Gl CHNGT e 0Pl SN

integer of 0 or 1; Xis rom the group-cénsis

-PO3H2, -SOBH, - SO2NHX:;alkgR KHGOR Aalkox@RBBHY? carb@(aldehyde( @)’lﬂﬂxﬁmlde

S LS. et ozl SRR SRS RSl Sﬂe o

i ndependent |y sel ect edugfus;@rm@m ewxma&wgmiaaﬂmﬁfnomwr@@em hal ogen,
hydr oxyl , al kyl, al ken Ikynyl al kox kenox al kynoxy thloalkoxy,

hydr oxyalkyl , ~al i phat i éwl ardligysh aral Ky IReiGRPGYELY Yélyfémyclxl bxy, -N(O -
alkyl)-C(O (Cl-C3 al KYehidonyl, -S0,-(C,-C, alikyl), -sor(c]-q alkyl), sulfonamido,

aryloxyalkyl, carboxyl, carbamate and -C(O)NH(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;



-NHC(O) NH(C1- C3 al kyl), -NHC(OQ N(C -C3 al kyl ) (O NH(C, - C3,4 6'&96!3? 200-3CI -C3
al kyl am no, al kenyl am no, al kynylam no, di (Cl-C3 al kyl)am ng,
-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 , walokgei¥@l koxy, carboxal dehyde, carboxam de, cy&lBadok¥dss
cycl oal kenyl, cycl oal kynyl, cycl oal kyl al kyl, aryl, aroyl, aryl oxy,

aryl am no, biaryl, thioaryl, diarylam no, heterocyclyl, 5 alkylaryl,

aral kenyl , aral kyl, al kyl heterocyclyl, héterocyclylaikyl, sul fonyl ,

-S02- (C1-C3 al kyl), .- S03- éjCl- kylJ), sulfonam do, aryloxyalkyl,
carboxyl, carbamat® $3nte r&%ﬂ(ﬁg"lew |); wherein B, R R4 R6 Rg R9, RI10

R11, R12 R13 R14 %@se@&@dﬂé@xtﬁé?cﬂ@&d&ﬁﬁﬁéw eh)hd et wheig® i th at 10

| east one el ectron donating or electron wthdraw ng group; wherein when L
is -NR 13 ' R4 and R13 aanegereb@tatier may forma ring; R6 and R$ taken

t oget her may formﬁisrsjeﬁgtédggngl%@ggﬁ%gg‘?g@;dgge@%%n?y forma ring; or

a pharmaceutically accepta of " Fot nu , presently
preferred conpounds nayCHay eheieinct B afirdsgeanf 0 arlylnd cycl oal kyl , biaryl or

DL AR R R Sk o
selected from the group consisting of hydrogen, halogen,
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),
-CH=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
ring;
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



Rt R6 O Fornula Il O OB 25 wherein Y, at each occurre |
i ndependently selected fromthe group consisting of C(C))n%eﬁ?ﬂoéﬁz,om
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
C(O and ({igablsgherein b is an integer of 0 to 3; L ispsph8sissf romthe
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, R8, RO, R10, R' and R 3 are

i ndependently selected fromthe group cc?nsi sting of hydrogen, hal ogen,
hydroxyl, al kyl, al kenyl, al kynyl, al koxy, al kenoxy, al kynoxy, thioal koxy,
hydr oxyal kyl, aliphatic acyl, -CF3, nitro, am no, 10 cyano, carboxy,
-N(CL-C3 al kyl )-C(O (C -C3 alkyl), -NHC(O NH(L, -C3 alkyl), -NHC(O N(C, -C3
alkyl ) C(ONH(C,- C3 alkyl), -C -C3 al kyl am no,|| al kenyl am no, al kynyl am no,
di (C - C3 al kyl)am no, -C(O O (C1l-C3 al kfﬁ), -IC(O NH (C1-C3 al kyl), -CHNOH,
-PBH2, -0OPO3H2, -C(ON(C, -C3 al kyl) 2, : 15 al koxyal koxy,

car boxal dehyde, carboxani de, cycl oal kynyl ,

cycl oal kyl al kyl , aryl, araq bi aryl, thioaryl,

di aryl am no, heterocyc|yl
al kyl het erocycl yl, {hgt-gra , ~C3 al kyl ),

-S@B- (C1-C3 al kyl), *suld omre boxyl ,\ car bamat e and
-C( O NH( benzyl);

Formula IIT

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

e Y )
P,

O and C

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),



wherein when L is -NR13-, R4 and R13 taken together may f R6
and R8 taken together may forma ring; RO and R10 taken ?%gag?)ﬁgfhﬁrgay form
aring; 25 or a pharmaceutically acceptable salt thereof. Mre
specifically, the compounds of this invention may be described by Formula-
11 bel ow %3 ohEhigper 2003 WO 00168188 PCTI USOCO' 12464 6 Fpefidbdabdeh S
wherein circle Qis aring selected fromthe group consisting of (Rlg R5~~
if Npand g is an integer of zero to fopur; and, B, R, R5, Rb, R, RO, Rl
and R' are each independently selected fromthe group consisting of

hydr ogen, hal ogen, hydCH*‘MDH @A, , -ORIOENYEO)R dﬂ)@l)élky&%'h‘él%é&?l al kenoxy,
al kynoxy, thioal koxy, dr al kyl, ali phat I.c acyl am no,
cyano, carboxy, -N(G - X}’ CG(I’B}‘%]@@ ds carbriamyide, °¥<NJP@(<3C1)) NH( Cl-C3 al kyl),

S oG S e 9 B 1 (1
al kyl), 10 15 23 Oct obefylazmog bmlo@m@als@arsmﬁmsm
5 alkylaryl, aralkenyl, aralkyl, alkylheterocyclyl,
heterocyclylalkyl, sulfonyl, -S0,-(C;-C, alkyl), -S0,-(C-C,
alkyl), sulfonamido, aryloxyalkyl, carboxyl, carbamate and
-C(O)NH(benzyl);
wherein R® and R® taken together may form a ring;
10 R’ and R'® taken together may form a ring;

or a pharmaceutically acceptable salt thereof.

Presently preferred compounds of Formula IIf may have RS, R®, R® , R!®
and R" each independently as hydrogen or alkyl, and R! and RS, at each
occurrence, each independently as hydrogen, 2-thienylmethyl, benzy! 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, (35)-3-(1,3-benzodioxol-5-y1)-3-(((25)-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



7 -CH=NOH, -PO3H21 - OPO3H2, -C(O N(C1-C3 al kyl)2, hal oal k I 9@?%?' koxy,
car boxal dehyde, carboxam de, cycloal kyl, cycl oal kenyl, c%éépgg’l%ﬁgny )

cycl oal kyl al kyl, aryl, aroyl, aryloxy, arylam no, biaryl, thioaryl,

di aryl am no, heterocyclyl, 5 alkylaryl, aral kenyl, aralkyl,

al kyl het erggweksibs heterocyclyl al kyl, sulfonyl, -S02-(Cerftdsdbikih)
-SM-(C1-C3 al kyl), sul fonam do, aryl oxyal kyl, carboxyl, carbamate and

-C(O NH(benzyl); wherein R6 and R8 takengtogether may forma ring; 10 R9
and R10 taken together may forma ring; ‘or a pharmaceutically acceptable

salt thereof. .Pr.esentl r ed go unds .of For | have R6, RS,
v | Rio ona EHEREE hnof b 8kt SERE ARG Syl B VAT AV e RO RO

each occurr engon theaifatdsfapasaen ehdotiatialnetly mgagendresehinpydeltpdrhy |, benzyl
O TPV 1 heSILE Bl Bl ed, SOPAUNTSEL YIS, o moceye

g f;)ggﬁ;)?-c( z-c_t gyﬁpudcsrﬁz Brahu1b e, 3R Qi1 1drdb) offF delll Rt MG X258k am NO)
(35)-3-(%, 3- beﬁzﬁﬁ_di oxol -5-yl')-3-((2R §)-2-(3-benzyl - 5- met hyl -

2,20 102H) -pyr | o1 B MRARCH AT NELR RRAE w8 iscase staes

5-yl) - 3- (( 2R, SheddatéBby 8¢ binding behiichytomphseratimhintistiatianxefah(ePkhtiveyr i di nyl ) 20
hexanoyl am no) pr opanoi ¢ aci d 3S) - 3- (.1, 3-benzodi oxol -5-yl)-3:-(((2S)-2-(2-
oo 31 pheny! MBI SOy 1 Bt IO BHarog O Pl EBRIEa s o
(3,S")-3- toan afflicted patient.

(1, 3- benzodi oxol -5-yl)-3-((2--(3-chol orophenyl ) net hyl ) - 5- et hyl - 2- oxo- |
(2H) - pyfi di nyl ) hexanoy! ) ami no) propanoi ¢ aci d and phar maceutical ly

acceptabl e salts thereof. 3§, PRhiiptali¥6s.Ahe FQL ae |, Il and 11l which
are esters, carbamates, am soners and pro-drugs are

al so contenpl ated. The present | Befuitioroef Bme rel ates to phar maceut i cal

conpositions conpri.gi ng a,physiologi cally acceptable.dil uen nd at | east
. one corrpound of t 66 g i%\?é?ﬁq?ebem,aone Or 11 combination, re ersEo 81-

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.



30 The present invention further relates to a process of he
bi ndi ng of a4pl integrin to VCAM1 conprising exposure oftg&kgrfkgg%%e55|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

conpound @f ohsﬁ resent invention. The VCAM1 may be onpdfigesidséace of a
end

vascul ar ial cell, an antigen presenting cell, or other cell type.
The a4(31 nay be on a white blood cell such as a nDnocyte, | ynphocyt e,
granul ocyte; a stenlcell' or any other cell that naturally expresses a4P
1. The invention es a..et hod for reatjng glsease tates

nedi at ed by a4(3 a‘ ﬁlcbef‘fyl:c?ﬁﬁf‘ef T AHA0R PSR CBIPBRTE T4 S ef f ect i ve
amount of a Q@%&Hﬁ@fﬂfm&ﬁ% L@@@ptalkdwﬁcco)oand C(Q)-aagvear in
formulation, to an afflicted patient. Detail scription of the

| nventi on Défmmmameeﬁﬂcmmsaﬂrmatbemca&ldkyfhereraéhm@w ‘fel¥ELn, alone or in
conbi nation, el axs €2 iyl &0 S hEeRle g*aso‘%s gﬁgg@cﬁaﬂﬁw gﬁd or

unsubstltuted sat’ur a ain radica rom*sat ur at ed
hydr ocasbons rb@&c&tléhﬂclné&‘rbutadre ndt lmnedhggdcﬂgepmpiooyh butplyk gsletyhel-t erm al kyl i s

preceded by a ﬁ%? esignation nta Il ve anpl es of al kyl groups
et ude. ot nyretzt sy EoRyPE ara P By e irig: Shugeti )

i so-butyl, and terhe Buhytyddmay @tdaamemﬁ&erﬁwmal@hkwMgsyﬁsmused herei n,
alone or in conbination, refers to a_ 20 substituted or unsubstituted

strai ght - chail#viss 3d0 be earban atemyind ihio dyinss: ineluding brbant Hedted i n al keny|
radi cal contgj r h radical s
i ncl ude, but ﬂOBI%Bid f}m g’%kﬁl@(ﬁ r@rﬁgméin%@g:%‘% y Psdecenyl and’

the |i Ké. Cycloalkyl groups can be unsubstltuted or substituted with one, two or three

substituents independently selected from lower alkyl, haloalkyl, alkoxy,
thioalkoxy, amino, alkylamino, dialkylamiho, hydroxy, halo, mercapto, nitro,
carboxaldehyde, carboxy, alkoxycarbonyl and carboxamide.

"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



The term "al kynyl " as used herein, alone or in conbinatio a 25
substituted or unsubstituted stralght or substituted or u%%ﬁ%g%?{§?d§)
branched chain al kynyl radical containing from2 to 10 carbon atons.
Exanpl es of such radicals include, but are not limted to ethynyl,
propynyl, weehengy!. butynyl, hexynyl, decynyl and the biK@spoAhRst €rM

"l oner” nodifying "al kyl", "al kenyl", "al kynyl" or "al koxy" 30 refers to a
Cl-C6 unit for a particular functionalitY For exanple |ower al kyl neans
Cl-C6 al kyl. 23 Cctober 2003 WO 00/ 68188*bCT/ US00/ 12464 9 The term

"aliphatic acyl. as.used h rei al ane, or onhi nation, refers

adi bats of f iR 8t SFRDR AREEI0- BoRdR PG IRER A ARG © der ved
from an al kan&vherem éhetbem‘erke@rkm@aﬁbea%dve ToiathpledBE fiftlable alkend:§r N

“al kyl™, "alkenyl" and "alkynyl" are as defined above. Exanples of such

al i phatic acy|ra<h°%l~*dai=le%ﬁ buf %m}é@ﬂeﬁm’ aliylexoh &r aq 4 -methyb2- acet yl |

pr opi onyl , ng x‘@ﬁh%ﬁMh& 4- et hylval eryl, acryloyl, crotyl, propionI
and nethylpro among others. The term' cycloalkyl" as used herein
refers tH an ali phéﬂle termi“allysoxst esmshdbdreg, zﬂone@rimcmmimpna‘e&mOand 1to3

rings, |nclud|n b not |.im.ted to. C r . 0 cycl ohexyl ,
nor bor nyl , ‘gﬁéﬁgﬁPyﬁaﬁhﬁﬂﬁ*gtW@V@??X@Gggyﬁﬁ%QFE V%ﬁﬁé%ﬁan
unsubsti t ut ed Bkﬁm@ltbsfétﬁtﬁlﬁledik%dﬂ?rmi@ls ihy¥ede) butt ik G 11Srﬁb&'&d tuents

i ndependent|y selected from|ower alkyl, haloalkyl, alkoxy, t hi oal koxy,
ami no, al kyl arfFPRSFEYARXH) KWERYIE adyeg ey hal o, nmercapto, nitro,

car boxal dehyde, cariQ¥fm ‘@&K&éﬁ‘%h‘?&fﬁéﬁm@f'&@a@ﬁi RV REacid Giehoal kyl ™
includes cis or trans forns urthernore, the substituents 15 may either

be in edfo or @%@Kﬁbsitions in the bridged bicyclic systens The term
"cycl oal kenyl " e & ne o i a cyclic

car bocycl e cont ai n:'t?fggef‘-ltll %%fﬂf re?%? {‘))oa tglglja%g% 09?01_"13“?%1 “doubl e

bonds. Exanpl eghepdin Sille” ixyae defided abyve. radlcals include, but are not limted

o eyelopenteny Oy i dehyde¥ G T Rera 1R 1o PR Soherein 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 ' is an integer from I 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



20 The term "cycl oal kyl al kyl " as used herein refers to a gy@%eggkg&xgroup
appended to a | ower al kyl radical, |nclud|ng but not

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

radi cal , twoodlesighi ch i s appended at | east one hal ogen sebgiskdouesl, for
exanpl e chl oronethyl, fluoroethyl, trifluoronethyl and pentafl uoroet hyl

anong others. The term "al koxy" as used Qereln al one or in conbination,
refers to an alkyl ether radical, mhereln the term"alkyl" is as defined

above. Exanplgé%%kynﬁ Qg§ﬁ*%'§%k3§%%§§i&ﬁﬂ Qﬁaﬂlnclude but are not

limted to I SO- propoxy, n-butoxy,

i so- but oxy, sec- bumngnNMEMQmMMhdx¥1amﬂmmh3nﬁhskeRaghewmﬁﬁﬂRQQkkenoxy" as
used herein, alone or i i n éiog, (s.to a 2 t ober 2003 WO

00/ 68188 PCT/ SBFgYC “i‘éis PRSP dgvar i for FpReligiefBlanipeod ded that the
radical is thﬁmmﬁﬁ%NkmﬁhBthn whersein the term"al kenyl"” is as defined
above. Exanpl es of suitab ﬁenoxy radicals include, but are not limted

to, allyloxy, E- éﬁ@tﬁnl3HW%fH%Pﬁﬂiwﬁﬁbﬁﬁﬁﬁﬁﬁh§hd the like. 5 The term
"al k " di cal of
al kKynoxy * as ”Sednﬁq&ﬁfﬁlegkﬁﬂ% takﬂmﬁg]céﬂ%&hﬂ 8?5§%%d?ﬁ%$ radical o

formul a al kynyl , provi he ra et her.
Exanpl es of spmvmtﬂl}edesﬂnk@'apmydadadﬂma:la&nt molecad &r, mdietly t]&mghnﬁarﬂonm ted to,

ropar gyl oxy, n o nd t The term"c as used herein
Pt o o on PR o o PRgmbam ey "&ﬁ‘(“&j‘éﬁ“""ﬁﬁ xyﬁarbpmlom koxy"
refers to a tﬂmqg@hgkmy@ubmﬁman@ﬁﬁbgkﬂula al kyl - wherein "alkyl" is as

defined above. The term "carboxal dehyde" as used here|n refers to -C(OR
wherei ntOR i's  hydrBigderm “aryl” or “aromatic™ as used herein alone or in combination,

refers to a substituted or unsubstituted carbocyclic aromatic group having about
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

I 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



15 The terns "carboxam de" or "am de" as used herein ref RaRb
wherein Ra and Rb are each independently hydrogen, alkyl e%%bgtﬁ)y%&dg’r

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 ky{yoass4i6f | ned above and Rd is al kyl ene wherei n gEKyk§iR8s6sS
-(CH2)".- wherein n' is an integer froml to 6. Representative exanpl es of

al koxyal koxy groups include methoxynet hgxy, etoxynethoxy, t-butoxynethoxy
anong others. The term "al kyl am no" as ed herein refers to RRNH wherein

R isa 25 1a redalbk‘}él group, for exanple, ethylam no, butylam no, anong
ot hers. The t&g A1°R ehyl am no" as used herein, alone or in conbination,
refers to a radi cghe thmfafyiidiso ak kesdyHerelalohe Mitihlcemyiniio, ref&r£i n t he
term"al kenyl" is as defined above, proyvided that the radical is not an
enani ne. An’ exagifal af rmula gel-Ni-whspei nib ¢ apflefingd 3bovepléxaginlesiodni no

radi cal . 30 ThetafBhadid R bNOre B3 e8NSl Rmid) @iy 1N

conmbi nation, refers to a radical of fornula al kynyl-N+ of’ (al kynyl ) 2N-
wher ei n he t erphthiaminon}, 3-, aid4-myrideipmirodnd Beike. provi ded that the radical

I's not an am ne. Aj.exanple af 23 t ober 2003 0/.681 RPCT/ USOQ 12464
11 such al kynyl am #8%%8%5 2, ?Ssusfxgﬁered?’@%oﬁa é’g}n c\é\%n%b%g“rglgﬁ%g%lt‘?aThe term

"di al kyl am no'radisal ¢$ fambiaasilani.ewaésintie RSN whadefinedRbaved R are

I ndependently selected froml ower al %ffl , for exanple djethylamno, and .
met hyl propyl ami no,lh&#Hofg teeasyr as ussd herein dong or dhparapinaion, refetf Rérein refers

to H2N- . The L&EdNof AR UEAISOGMEkein A2 tdRCAryek 84 Hefln Rl Bhcvel @nan al koxyl
group as previously defined appended to the parent nol ecul ar noiety

t hr ough 18 car bzamble of p GuprrylEsdiend ksdbe Gioph¢nybseficak bonyl i ncl ude
met hoxycarbonyl,  etoxyCanBOPY usedHifbin, 3RRE SRAXYGRRRIN ber@PRNP OLhers.
radical of formula aryl-CO-, wherein the term “aryl” is as defined above.
Examples of suitable aromatic acyl radicals include, but are not limited to,
benzoyl, 4-halobenzoyl, 4-carboxybenzoyl, naphthoyi, 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-thienylmethyl, 2-pyridinylmethyl and
2-(1-piperidinyl) ethyl. ’

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



10 The term"aryl" or "aromatic" as used herein alone or boeRER} HRd on,
refers to a substituted or unsubstituted carbocyclic aromati c group havi ng
about 6 to 12 carbon atons such as phenyl, naphthyl, indenyl, indanyl,
azul enyl, fluorenyl and anthracenyl; or a heterocyclic aromatic group
which is %m?gs%atic ring containing at |east one endocﬁy&l,ﬂ']éaﬂ,l#“p or S
atom such as furyl, 15 thienyl, pyridyl, pyrrolyl, oxazolyl, thiazolyl,

i m dazol yl, pyrazolyl, 2- pyrazolinyl, a/razol i di nyl, isoxazolyl,

i sot hiazolyl, 1,2, 3-oxadiazolyl, 1,2,3-*triazolyl, I,3,4-thiadiazolyl,

pyri dazi nyl, rim.dinyl razinyl, 3,5-triazinyl, , 3, 5-trithianyl,

i ndol i zi nyl , H‘ié%&)mﬁ@l ‘g%%?‘?har’ %%ilﬁd?i}dﬁl FIQ‘?‘}%%FWP‘,}enaBenzo[ b] furanyl ,
2, 3-di hydrob%paﬁg&gam# or 0¢ bRef Rithkle apgRYAe, 1H i sdazolyl, 20

benzi m dazol yI', benzthi azo yl , purinyl, 4H-quinolizinyl, isoquinolinyl,

ci nnol i nyl , pht hallhg term [ esteylirgesed berpipreferiup iR mheremRgisnapht hri di nyl ,
pteridinyl, ol el Layl , phenot hi azi nyl,

phenoxyazi nygl?&%g%/nr’g%i Cg%%}églgf#t#gg%ﬁﬁgﬁd the like. "Aral kyl" and

"al kyl agyl " enpl ofht teemt ‘earbamadtel] dswkéd teeseinl exfférn eccoaipowrels bised@s may be

mul tiply substituted, rm"aral kyl" as used herein, alone or in
conbi nat i on, w@q%@%g@@f substituted al kyl radical, wherein the
terms "al kyl " and ysabithe 284v@ téths iiREdnD RndbiAYAs stbx@iRl agd of suitable

aral kyl radicals include, but are not limted to, phenylnethyl, phenethyl,
phenyl hexyl , vaspreniadmaieties. Syistingon may by by one @rtperg 8T1oYPs ek AY/| |

furyl methyl, Jm a1 I I ' | | 30 and the
li ke. The tera{rlr({&tl g@éﬁ%%ﬁ%’d% 1ﬂess’e%ﬂ@gérlsélg[ﬁfﬂ%1 }grﬁlé&ggﬂ?ﬂﬁp %:%Bn%’i nation, refers
to anilaryl sulekytabisds, abtkeatphsyladecakyl, oiver dkaxyt lowet erns "aryl " and

"al kenyl " are_ as 23 COctoper 2003 00/.68188 PCTI US00112464 12 defi ned
above. The te“}ufﬂx’y%f’rﬂfﬂnaiﬁaﬁ‘(?xyai?xﬂ’saéﬁ ORI ?nsalhﬁ‘g’r?ﬁ’gﬁ%ymnbi nation, refers
to a radi calui@thorbetiyl, alkay, Matiihalkedd1 4RI, 2B/ Ydyand, SarBskydef i ned above.
Exanpl es of arylamno radicals include, but are not limted to,

- pheny! ani no( atrorkexy. 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



S naphthlamino, 2-, 3-, and 4- pyridylanlino and the likeys 6591%&9%;563
"biaryl" as used herein, alone or in conbination, refers to a adi cal 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 arybyessiggiherein the term"aryl” is as defined apeyBsooMusi0 €xanple
of a thioaryl radical is the thiophenyl radical, The term"aroyl" as used
herein, alone or in conbination, refers %’\? a radical of formula aryl-CO,
wherein the term™"aryl™ is as defined above. Exanples of suitable aromatic
acyl radicals_include, .but ar ot limted. t > -.hal obenzoyl ,

4- car boxybenzBW‘?nt H%i’ﬁ%tfqﬁocﬁnj%m ??"158193( %%ﬁ%gﬁvp%gﬁuggﬁtﬁénﬁ%lqcﬁglﬁ “The term

"het erocycl yl theabousidenitfRdgidups.al one or in conbination, refers to a
non-aromatic 3- to_10- nenmbered ring containing at |east one endocyclic N,
0, or S atom The RBt BPYPYISEdAEFTHRIFBERSAAGFORMIPIERNE]  The het er ocycl e
may al so opti @?ﬁhhﬂén@%re%fbsﬁih%yﬁlﬁﬂmw, bl deRAR! arPRfRaddiStibHENt Which i's
20 independently sel ected fromthe gfoup consisting of hydrogen, hal ogen,
hydr oxyl 3 ami marboxyiltqathoxamide, ayencs sefdmy), suifoxidel haterosyelvh@egnidiae.kyl , ar al kyl ,
al kenyl , al kynyl., aryl n arboxy . yl, oxo,

aryl sul f onyl Elale e%ﬂlwog%&fg%%%rﬂgk%%h E‘ﬁ%ﬁ%%ggggmﬁgaﬁwé

"al kyl het er ocy®ketlalkorg, lomsardIdyd ramimv, icxfee alkylamimy didlolyt alkylpings 25

previ ously defined a nded to the paren | ecul ar ety through a
het er ocycl yl ?ng&ewp@u?eﬁ'%?tf’%hi ﬂ%&&@ﬂ}c&%@q 5-t hi azol yl ,
2-met hyl - 1- pyrrol ws yaducthera tbn “dofipeRe™ib intehded fonedmypaed £r ocycl yl al kyl ™

as used herein refers to a heter_oq(%ﬁl yl group as_ previously defined
appendedOt o t peodvairasmprigips evpenifisdongedienthinghespeaified 300wt v welk sup,

e Pt B broghdlfrih ok RN AIREN, sroft RUh YL BERDY | 2nC

2- (1-pi peridiny term ™am na S use erein refers to a
hem - acet al ofspédiedshgradients s tA@specifiob emo@P)3 WO 00/ 68188 PCT/ USOQ 12464

The ring including Y in Formula II or ring Q in Formulae I and III can

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-



13 RMIC(NR; R ) (NRkRI') - wherein Rh, R ,1, Rk and Rl are eachs hpgepe tly
hydr ogen, al kyl or any other suitable substituent. The term"ester” 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 pagg&skign carbam c acid NH2C(O) OH Use of the pbfvGohiski® 1S
meant to enconpass substituted and unsubstituted noieties. Substitution

may be by one or nore groups such as alcohols, ethers, esters, am des,
sul fones, sulfides, hydroxyl, nitro, cyéﬁo, 10 carboxy, am nes,

het er oat ons, | ower al kyl, .| r.al koxy, | qwer | koxycar bonyl
al koxyal koxy,a“é}egﬁe&%%ﬁ%?ﬂﬂgéeﬁg{“e hryﬁ?r(ﬁ%ﬁ’ﬁ%&nﬂ 9",‘3’?’ P P’EP@%B‘F?@{ hyl, al kyl,
aral kyl, al k%%inoﬁﬁéﬁiﬂ)@-chl&@ﬂen lcm&zyﬁﬁff&%ino?ﬁ{eﬁﬁﬁ?dﬂoxy,

car boxyal kyl , cycl oal

yl, cycl oal kyl al kyl, héeterocycl
a1 et er bcyiafylsuifenimiyaphend) kpminooheiyl, rybyiphon s h
ar al kyl ami noc ecedi ng par agr aphs
or any of th‘%gsotélp' E%Jﬁosl{allnyggﬁqng&glisp %@éﬁ%ﬁﬁ)ﬁa% @@%ﬁuﬁénéiﬁeﬁl’ by suitable

| i nker s5 The odtylsitangmathel, Byapinaphbyyl.s fdi2ttomitinaesrbofiylferingploatipl, BNt ai ni ng
any conmbinatign of - G, -QO-, NH, -5, -S(OQ-, -0-, -C(O O or -S(OO.
R ngs ey e (SegubPEDERAEY Dby B s b eyt

"el eC_tron-Wltﬁd&ﬁwmﬂiyb@mnmte@&rhpm@mﬁb@g}ao[rpﬁi‘ﬁr,cp@oﬁum, ability of a
substituent to withdraw or donate el ectrons relative to that of hydrogen if

hydr ogen occupickgertilecxsighexpabpipprdinglrandHetetrgivdeophyanypmess othersns  are

wel | - under st ogd () ! ' 3 11 SEMS:H jn Advanced
Organi c Chempgt ?@%yﬁ%ﬁﬁéﬁgﬁ% %gg%?ﬁg%ﬁéhl%iﬁ%?ﬁﬁ%%éfp%ora?l(eaélhherei n by 25
ref erende. El metybhpipetahido.amacey-gpipenasing,ranfl deeorpladlimp amotg othexsar boxyl , | ower
al kenyl , | owef, all cynyl r boxal dehyde, .carbgxyam do ryl, quaternary
anmoni um tri T%I%Yr@g}ﬁ?‘f f‘:ﬁ@ag" %Wla‘%é\ﬁg?h ‘r’élcﬁéﬂ%‘?i’yla%]ﬁgu%l’hers. El ectron
donating groupgldpasileri SURhegl Bupss @Berflydr oxy, |ower-al kyl, am no, |ower

al kyl am no, di(lower al kyl)am no, aryloxy, nercapto, |ower alkylthio, |ower
. 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’-



30 al kyl mercapto, and disulfide anmong -others. One skilledy,dp tRg sz W I |
appreci ate that the aforesaid substituents may 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 nventi Onvfé’fb%ﬁ | at es any conbi nation of substituents sglogdgthés OMm the
above-identitied groups. The nost preferred electron donating or electron
wi t hdrawi ng substituents are hal o, nitr, al kanoyl, carboxal dehyde,

aryl al kanoyl , aryloxy, 5 carboxyl, car bl§xarri de, cyano, sulfonyl,

sul f oxi de, heterocycl vl anhkdin t I A r al kenyl,

| oner al kynyl Eeugﬂftgglﬂ%ﬂwrggﬁxtag,gmﬂ@h@?@%% %%V%IF ?ET riﬁg{;%/{g}lf%%e\éf al kyl , ani no,
| oner al kyl aﬁinﬂpylp(—diefﬂymeﬂfodﬁﬂnmm}'&ﬁb]lﬂoﬁde A TRS fooTRIS-bufRydd satmec apt o,

mer capt oal kyl, al kylthio_and, al kyl dithi g, used herein, the term

" conmposi ti on"Afdng ﬁ@ﬁﬁ%@%feﬁlaé‘?ﬁ‘@éﬁ?}%: %@'gfﬁﬁ}@ﬂ&%%ﬁﬁﬁ’@%ﬁﬁm *he
specified | ngfi?%! ©BfuSntiP adieG EREHcireEH f@MMURTSine;dFoNisble@dine; & ¥yr pr oduct
which results, diréctly or indirectly, froma conbination of the specified
i ngredi énts i h-ledvinesNdoi k-pemdraginsul for L-amebing; (hiyr Lrgduteming® #rin Fornula 11 or
ring Qin Formul a ned 111 b | 4 gtﬁltagrocycle or aromatic
ring, or can PB&% koé'yétgfegnfrnfﬁg?or\ﬁgar@e’%aﬁ%?%ittgpr% one Y is C(R2)(R3), the
C substituents froBxsgdds of thepyrbeedies miltked ® syhthesizeathe porgpousds arabl e
substituents for the aryl,6 alkyl, cycloal kyl, heterocyclyl groups or ring
i ncl udi ng Y ddfustd @b@ﬁé‘,’n%%%scﬁ?rﬁ ent, include al cohols, am nes,

het eroat ons, or any conbi nation of aryl, alkyl, cycloal kyl or heterocyclyl
20 groups either attached directly, or via suitable linkers. The linkers
are typically short chains of 1-3 atons contai ning any conbination of C,
CO C®2, 0, N S, S=0 SO, as for exanple ethers, am des, am nes, ureas,
sul fam des, sulfonam des, and the |ike. For exanple, R, R2, Rl, RS, R,
R and R3 in Fornmulas 1, Il and |11




25 above nmay independently be, but are not limted to, phe&dW.ober 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 hoxyet cl opr opyl met hyl , benzyl sul f anyl net hyl ,

benzyl sul f‘gﬁb I??g%ﬁhyl ,  phenyl sul f anyl net hyl , phenet hyl sul %Tr{g 0%%1{4%” , 3 30
phenyl propyl sul f anyl net hyl , 4-((2-to|uiﬁ%nocarbonyl)anino)benzyl, 2-
pyridinylethyl, 2-(1 Hindol-3-yl) ethylf; 1H benzi m dazol-2-yl, 4-

pi peridi nyl net hyl, 3-hydroxy-4-nmet hoxybenzyl, 4-hydroxyphenethyl, 4 23
Oct ober 2003 WO 00/ 68188 PCT/ US00/ 12464 15 am nobenzyl ,
phenyl sul f onyl net hyl , 4-(acetyl am no) phenyl, 4-nethoxyphenyl,

4- am nophenyl , 4-chiorophenyl, (4-(benzyl sulfonyl)am no)phenyl, (4-

(et hyl sul f onyl ) am no) phenyl , 2-am nophenyl, 2-methyl phenyl, isopropyl, 2-

oxo- | -pyrrolidinyl, 3-(nethylsulfanyl)propyl, (propy fanyl )methyl, 5
octylsulfanylnetHW#\J f%ﬁ“ﬁophenylJ%ﬂ&§(2-toluidﬁn éggg%nyl)anino)phenyl,
2- ((met hyl benzyl ) am nQ) henzyl , netigyesul T anyl et hy!l

et hyl sul fanyl nethyl. R6"and R8 may be linked to forma ring such as

cycl opropyl, cyclobutyk, cyclopentyl, cyclohexyl, 4-piperidinyl, and
4-tetrahydropyranyl among others. R4 and R 3 nmay be}lfmkes. 1@ forma ring
such as pyrrolidino, i-piperidino, 4 10 nethyl-I|-pipérazino,

4- acet o- | - pi perazi no, and 4-norpholino anong others.} RFaKA R1L may be

linked to forma ringjsuch as cycl opropyl, cyclobutyll, cyclopentyl, and
cycl ohexyl anobng oth . The R4 substituent for Forjpulae I and Il above may
be, but is not Ibniﬂed t 0, 1. 3- benzodi oxol -5-yl, 1-hapht hyl, thienyl,

4- i sobut oxypheny™~72 di2NBt hy| pREFPMF o] |'@A1Qwﬁ?a CO.Me
3- br ono- 4- net hoxyphengl , 4- but oxyphesyl , 1- benzof aﬁt%;x%é
2-thi enyl net hyl, phenyl, nethysul fanyl, phenyl sul fanyl ,™~"phenet hyl sul f anyl
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 Fornulas 1, Il and HI abové may be, but
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20 are not limted to hydrogen,
propyl, phenyl sul fanyhnet hyl ,
et hyl sul fanyl met hyl, nethyl, or carboxyethyl.

butyl, benzyl,

beezyl sul f onyl net hyl ,

benzyl ox
Y me%/ﬂsJ Pany thyI

AbbreV| ations

Abbr evi ati ons whi ch have been used in the schenmes and the exanples whi ch

fol | ow ar gyoBgdsidsor t-butyl oxycarbonyl; EtOAc for ethyl pgeghghRisPVME for
di nmet hyl formam de; THE for tetrahydrofuran; Tos for p-tol uenesul fonyl; DCC
for dicycl ohexyl carbodiim de; HOBT for g[ hydroxybenzotrl azol e; TFAA for
trifluoroacetic anhydride; NW for ﬂ nmor phol i ne; DI PEA for 30

di i sopropyl et hyl am ne; DCM f or nethylene(ﬂhphloride LHNDS(Ig I|th|um
hexanmet hyl di si | azode; NaBNDS f or so@li examnet hyl e; for
1,1" -carbonyl diilm dazgl e HBTU fBefNQ o) - I’rizb;i'\tmN ! 23 Cct ober
2003 WD 00/ 684:88 BOLIEDH 165teﬁra on3|u n Hex ophosphat e,
EDCl for 1-[3-(di | amTuogea propyl ] - 3- ethyl ooﬂilnhge hydrochl ori de
and TBS for TRI S-buffered saline. “~Am Fo acids are abbreviated as foll ows:
C for L-cysteine; D for L-aspartic acid; E for L-glutamc acid; G for

gl ycine; H for L-histi |]\p,evd>ﬂfor L-i sol euci ne; L for 5 L-leucine; N for

L- aspar agi ne;

P for L- gfag“,,g
-va‘ll_rgeiﬁ

b Ut &g GionS f

gg -gyserine; T for
o@f the
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L-t hr eoni ne; ryptopnan.
procedures uti I d to synthesi ze t\k}\% corrpounds are illustrated by the
foll ow ng schenmes. 23 Cctober 2003 00/ 68188 17 1) NaHCB 2) C2H5CHO

Boc,0 7 E.“’c 2) DMSO, (COCI), y Boc
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H2N POCI 3, DM 75 C 6 HBTU 3 7 O astereoner 9 HPLC and@@g%g%}gﬂ%@r 10 Ph
Ph 8 Schene 1 PCT/USQQ 12464 2 Ph ~ ,COCI TEA, Et20 Ph 23
Cct ober 2003 W 00/ 68188 18 PCTI USOQ 12464 COOEt - -cooEt BocHN H2N- -T Th
' Boc-L-Nle-OH 6 CHO
WO 00/63188 PCT/US00/12464
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Scheme 3, shown below, illustrates the procedure described in Example 11.
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Scheme 4, shown below, illustrates Example 12.

| = o COOEt I X o COOEt
- M ) ow o 5 *H 0>
5

o o (— o EtOH (

33 3

H,, PUC N o CO,Et NaOH, THF
_“'_—* N\-)L 'N 0 - .ﬁ
EtOAc I i m >
( 0 1,0, MeOH

Scheme 4



O HBTU, DI PEA HZN ,~, OH NaBH(QAc)3 S HO 25 Boc20 76 23
NaBH4, MeOH a) DMBO, (COCL)2 b) 26 ¢) NEt3 NL NN N H 28

H20, MeOH 20 Schenme 2 23 Doc

WO 00/68188

NL, CHO 2.1 HCO,

Scheme 5, shown below, illustrates the procedure of Example 13.
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Scheme 6, shown below, illustrates the procedure described in Example 14.
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WO 0(c)/ 68188 19 PCT/USOQ 12464 Scheme 3, shown bel ow, il e
procedure described in Exanple 11. M2N -~CHO Et OH, AcCH b%g)ﬁoﬁ%re%%dsh

3 Schene 4,

shown bel ow,

Scheme
illustrates Exanple 12. COOEt NaBH4 EtCH 33 - 35

H2, Pd/C Et OAc NaOH, THE O H2O, McCH Schene 4 23 COctober 2003 WO 00/ 68188

20 Schene
NO2 Acet one,

bel ow,

illustrates the procedure of Exapogizdes C N2

reflux 02N PCT/ USOQO 12464
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Scheme 7, shown below, illustrates the procedure described in Example 15.
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37 HO- NH2 n-Butanol C 38 QOH 39 RuCl3, K2S208, KOH, watgtgogﬁ)tggp%o(ﬁ
K3Fe(CN) 6, KOH, water, toluene Q. CO2H N, NO 40 Schene 6, shown Dbel 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
WO 00/ 68188n4d/s188 PCT/US00/12464

22

Scheme 8, shown below, illustrates the procedure described in Exampie 16.
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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 0
53
Scheme 9

10



PCTI USO0/ 12464 Scheme 7, shown below, illustrates the progeggvg ri bed
in Exanple 15. HZN O 0 ,S Il NaBH(OAc)3 C CH2CH2C EDCI ,
HOBT 45 0 11 NMM DM 44 NaOH, THE MeO HH Cs2CO3, THE Et 3N, Cl CH2CH2Cl Br
47 48 Scherme 7 23 Cctober 2003 WO 00/ 68188 PCTI US40/ 12464 22 Scheme 8,

shown bel qyg odidsidsSt rates the procedure described in Exanpbfudfaaziz U

23

Scheme 10, shown below, illustrates the procedure described in Example 18.
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5 Scheme 11, shown below, illustrates the procedure described in Example 19.
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Scheme 12, shown below, illustrates the procedure described in Example 20.
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NC2 K2CCB, DMVF 49 CDI, CH2C12 50 Br CH2COOEt NaH, DMVF 52 B8, SFs 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

procedur e Wegeihdaed in Exanple 18. CJH H2ZN 0 COOH NH2 B ysdifBss NWM
DMVF 0

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



O NH2 0 54 CDI T ~J CCH2CH2Cl, 85 C H\wyN Ow 0 55 chf'ét?) herre
11, shown below, illustrates the procedure described in

HNy KOHEtOH, 85 C HN 0 Schene 11 Schene 12, shown bel ow, |IIustrat es the
procedure described in Exanple 20. THE NO2 Schene 12 NO2 5,7 10 23 Cctober

2003 WO 004,6% £CTI USOCD' 12464 24 Schenme 13, shown bel o gates the
procedureog,eséi?é; ed in Exanple 21. 0 OH HSCH2CH2CH, HCl%Ehgﬂm‘fﬂO Schene
13

25

lower alkyl halides such as methyl, ethyl, propyl, and butyl chlorides, bromides
and iodides; dialkyl sulfates like dimethyl, diethyl, dibutyl and diamyl sulfates;
long chain halides such as decyl, lauryl, myristyl and stearyl chlorides, bromides
and iodides; arylalkyl halides like benzyl and phenethyl bromides and others.

3 Water or oil-soluble or dispersible products are thereby obtained. Examples of
acids which can be employed to form pharmaceutically acceptable acid addition
salts include such inorganic acids as hydrochloric acid, hydrobromic acid,
sulphuric acid and phosphoric acid and such organic acids as oxalic acid, maleic
acid, succinic acid and cifric acid.

10 Basic addifion salts can be prepared in situ during the final isolation and
purification of compounds of this invention by reacting a carboxylic acid-
containing moiety with a suitable base such as the hydroxide, carbonate or
bicarbonate of a pharmaceutically acceptable metal cation or with ammonia or
an organic primary, secondary or tertiary amine. Pharmaceutically acceptable

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



5 A detailed description of the preparation of representaj4 Mg 50 nds of
the present invention is set forth in the Exanples. The conpounds of the
present invention can be used in the formof pharmaceutically acceptable
salts derived frominorganic or organic acids. The phrase

" phar maceyg i ¢alshee acceptable salt” means those salts whiglrgd@u24¢4 t hin 10
t he scope of sound nedi cal judgenent, suitable for use in contact with the
ti ssues of humans and | ower animals w tggut undue toxicity, irritation,
allergic response and the |ike and are“Commensurate with a reasonabl e

benefit/risk ratio.. Pharpmaceuticall cceptable salts . -known in
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accept abl e saklested fosdgd @l Wil ddpend bpdrhthe saREY bf tha bafcileneemoud)77, 66: 1 et
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2- hydr oxyet haasgelundthe desfried offéut Giuahieyed. | act at e, nmal eate, net hane

sul fonate, nicotipate, 2-n t hal ene sul fonate, oxal ate, pal.m toate,
pectinate, persulf ‘?é’,“S_S‘-? ‘"ﬁﬁga{ﬂvﬁ%‘ﬂ'ﬁﬁﬁﬁf‘@}mﬁi %ﬂ’ﬁ?@?ﬂtﬁ?@aﬁff%f’é‘fe pr opi onat e,
succi nate, taghhiat6fonkldl 2e\aRBhhds SPthP PR AlvEntical kil BEBhSloydd iiar bonat e,
p-tol uenesul fonate and undecahoate. Al so, the basic nitrogen-containing

groups ¥an bepwe fresrzeraguch farms lexigly ivrbarmaseytpalty prieblo grizesD 00/ 68188
TS0 1254 5 165, At GG B TN ELIN T, e
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LR S oS0 el O e R 25, ARl oo vl
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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



aci ds which can be enpl oyed to form pharmaceutically acce '
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bucally or as an oral or nasal spray. The term "parenterally," as used herein,

refers to modes of administration which include intravenous, intramuscular,

‘15 intraperitoneal, intrasternal, subcutaneous and intraarticular injection and

infusion.

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



response for a particular patient, conpositions and node 2%0 AL Masr ation
The selected dosage |level will depend upon the activity 0 e particular
conpound, the route of admi nistration, the severity of the condition being
treated and the <condition and prior medical history of the patient being
treated. Kpybygiss 1t 1s S within the skill of the art topsasdonsigses of the
conpound at levels lower than required to achieve the desired therapeutic

effect and to gradually increase the age until the desired effect is
achi eved. V\hen used in the above or ot treatnments, a therapeutically
effective nt of one sent veptl on can be

enpl oyed in aﬂ “W%eofl%?‘afﬁwrs ‘Ple Ié?es Vf’f@ﬁc’?%efkmr?txlsesé&&% ewﬁt?{ %tﬁar maceutical ly
accept abl e sqiolyplsqpio@yle@afgmbpﬂdslyghﬂeﬁdglycﬁl gBeeral, aveihy liké)hesgenplgound can be
adm ni stered as a p cgr mageuyti c conposition _contajning the compound of
interest in © off- tHe B'Eﬁgafﬁ’bFfée‘bﬁ’éf'PﬁﬁE B9 P9 accept abl e

exci pi ents. Eﬁﬁa%mesthgﬁggf apeutically effective amount” of the conmpound
of the invention neans a 15 sufficient anount of the conpound to treat

di sordefs, at ar &é&sm@peslmvﬁ@m 5o ¢anfein pdinvaptsEpgl squgsewing any nedi cal
treatnent. | twé% er%ﬁls{‘fgllgg raﬁh Hﬂg?ns{}%‘gﬁ%nﬁé Pr&v{@l{wn M}ﬁ Sc%oﬁlof daily usage of

t he conpounds aner *COmposi ti ons esen rnventron wll be decided by
t he attendi ngnnhmsgaeisﬁﬁcmlbdunsmbcﬂlbysaﬁmemﬁbaaemdnd sreifingal agendgenent . The

specific therapeutica ef f tlve dose | for 0 rticular patient
wi Il depend uf BFFaglpi"a ‘i’%‘f?‘s %Pé'faBP’spli“?ﬁ‘EfﬁﬂLngtdh@%&P B]feg MaYeing treat ed
and the Severdléd/blees&e{Efet@h&%ﬁ%otorﬁ&égeﬂt'st%r Qdcam?[é%uéﬂﬁ(‘sb&hﬁl cormound

enpl oyed; the specific conposition enp body wei ght, general

heal ¢ b.10sex aﬂﬂoruie@pdﬁﬁhéchqu@&tng%@bsomﬁ@l o oh the it A EeRb e ol a of
adni ni strati o O Uy d ARy dREBY B 40T Dbl DBISRRLIEL BuspTROUNS enpl oyed;

the 25 durati©on ru s-use nat'i on or coi nci dent al

with the spemaﬁlp&nalunmmmmimmhm;cmmigallatinllkefactors wel | known in the
medi cal arts. For exa %;{gl,lt tmﬁg within the skill of the art to start
. doses of the corrpd%ﬂ‘?ﬂe Slné 9 lac?‘f?acﬁ“’tpg‘ﬂ]‘lﬁs’r‘@W‘EC’S #thi eve the desired

therapeuti c effspaldipgedts) as S 3gkhalit, ¥tHoRFIERARBstkG Adhage until the desired
effect is achi egééﬁgr%S The total daily dose of the co ounds of this

i nventi Bn adnielyetvethylgng gprijtol 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



human or | ower animal may range from about 0.0001 to abouj; 4000 gs9/ day.
For purposes of oral adm nistration, nore preferable doses can Be™ i the
range of 23 COctober 2003 WO 00/68188 PCTItJSOO 12464 27 from about 0.001 to
about 5 ng/kg/day. If desired, the effective daily dose can be divided

into rrulti‘%ﬁw&qgges for purposes of admnistration; CO“FSH?%!}HM% single
dose conpositions may contain such anmounts or subnultiples ereof to nake

up the daily dose. 5 The present inventi 8n al so provi des pharnaceuti cal
conpositions that conprise conpounds ot he present invention formulated

together with gne.o rre_non-toxic pharnmaceutical.l cceptahble carriers.
The phar maceuPPEiocegrRIEPaHAS Heli A RHerarE A S S or o al
admi ni strati opepdl i§edtivie REmulbiicidiafk AR pRepatdbyRAtaHigd @t diugiiect i on or for

rectal adm nistration. 10 The pharmaceuti cal, COU'%OSI tions of this invention
can be adni ni pespmgs onrpiciogmglsiona WHichaFesonpaHPIA MEth By tispues ect al | y,

parent ot al |y, ThOIRGkAUGHRls onl b ictARh B cibpl PR 0GR | .

topically (as ers, olntments or ps), ucally or as an oral or
nasal spiay. Thectérizmi-mtiipiag diterordly incotpoasting sedlitieg agenis in theffemsoft 0 nodes of

adm ni stration which,include int.ravenou I ntrapuscul ar, 15

i ntraperit onedfeS {t?q "aoéli’pcgflﬁg?s, vr‘}l%lﬁlbﬁaﬁlt gr@%ﬁlgeiﬁrﬁ%‘f)ﬁ{s%%sﬁn&ygpr i nj ection
and i nf usi ongr tReratpildiajecable @fddiund fuet ice sk, | nvention provi des a

phar maceuti cal conposition contpri sing.a conponent of the present invention
and a physi ol ogi capliddosegedprs far ofp} adarnistrating imelude spsulemn@ithon i ncl udes

one or o e 20;TRAALSA §indes UhishirkoAIAUALE REAYIAL Rl BRAIPOSI L ons

t oget her with one nor € non-toxic physiologically tolerable or
accept abb e di Imayrive syixaslawith afdenst ongdjenty pirarmagsnticadliiagdepigbleigxtipigntedrcol | ecti vel y
referred to herein a ent f or are for intranasal

delivery, for “FrEr S%Z‘r?ig Iﬁclf&éd'fl?& ' Benorfi%ag:b'ﬁnf togéi?akei %“Q{ﬂ?g} @ge?%)r for rectal or
t opi cal adm niegtefidikd @Bh astartiive, lhitdee, suRfpsd pRicogmanitol amtsilicikinacid;so be
delivered thr %I)Jgirr]ldgrs gtﬁ:&lgggaeﬂramjy%{etl:}yﬁ:%ﬁ&lose, 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.



delivery at a target site, via an intracoronary stent (a.%y@g%g&. Wi ce
conposed of a fine wire nesh), or via a bi odegradabl e po . e
conpounds may al so be conplexed to |igands, such as antibodies, for
targeted delivery. Conpositions suitable for parenteral injection may

conprise @ qpkead ol ogically acceptable, sterile agueous ppr RgAaHEOUS
sol uti ons, glsper5|ons suspensions or enul sions and sterile powders for

reconstitution into sterile injectable solutions or dispersions. Exanples
of suitabl e aqueous 23 Cctober 2003 WO ¥ 68188 PCTI USOQ 12464 28 and
nonaqueous carriers, diluents, solvents or vehicles_ i ncI ude_wat er, ethanol,

pol yol s (propyl eneE%BYecoﬁQﬂ%‘i‘Wéﬁ%B?Wm epcsrsalatad formdf t he | ke),

vegetable oil O;ﬁ-lé?é‘w?tﬁoﬁébﬁ’xﬁox@'o‘f)heab&’de%&rﬁ:lah&&"cﬂ;‘i"éﬁ'tsc esters such as
et hyl ol eate, suitable m xtures thereof. 5 These conpositions can al so

cont ai n adj uvant S Tsuuidd@sﬂgplfmrqurgl admmsuailnlglncbldabbam?qmgcalhfnd di spensing

agents. Pr eventlo of t %, croo an] ca red by
various anti ba&fRF le g 5’“ tuﬁ%sga Spensm yr% %ngl% nllnagdpa?g ens,

chl or obus anol therhbﬁfm:lompsmdaj tbe aqmddoagdfoﬁﬂeﬂay k@tmhﬁndﬁﬁmueﬁtl;so be desirable
to include isotonic agents, for exanple sugars, sodium 10 chloride and the

like. Prol ong&emmprlyused i hesrt upkas, fr example.ovalis oF ARELOIYER®  form can be

brought about sHypiliigs ug»&us%d e&%mf&r&etwg g §Q§Hﬂﬂgdﬁ?§)yl bRbhorexanpl e,
al um num nonost earate and gel atin. SuspenS| ons I n addi'tion tO the active

conpounds, rraythc'btmlmnnte pedidie.gnzd elaekwl, bemzyt benzeste,mpdnylenet hoxyl at ed
I sost earyl I [ rb| a, ters,
y ﬁ)g e’ISIb 1482 ﬁﬁé?’gﬁm %%‘?& r}% Eu% in Ogﬂ!% A Ao ox?segdS

m crocryst aI I | ose ah ydro enton agar - agar
and trag@acant rovadnuy cotr) gers, ofive, t:kmeand;sﬁmhamdxe,%lyoemﬂ, the |ike. Proper

e e ST kAR DY L o201 Co g et er 21 <
20 case of di sperSitRstherdr by the use of surfactants.

Besides inert diluents, the oral compositions may also include 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,



In some cases, in order to prolong the effect of the drugy;hlohs: sl rable
to slow the absorption of the drug from subcutaneous or |ntranuscular

i njection. This can be acconplished by the use of a |iquid suspension of
crystalline or anorphous material with poor water solubility. The rate of
absorptlorwgﬁmgaligs 25 drug then depends upon its rate of gisa@laHbdspn Which,
in turn, éepend upon crystal size and crystalline form Alternatlvely
del ayed absorptlon of a parenterally a nistered drug formis
acconpl i shed by dissolving or suspendi the drug in an oil vehicle,

I nj ectabl e de ot fo re nm or a trices of 30
the drug in b gggﬁ@%ﬁ@%—@%ﬂ&%1 §%at% %5’%[5%55% T col i de.
Dependi ng upoWOQmmYmgm)@fgyéugqto pol ymer and the nature of the
particular polyner enployed, the rate of drug rel ease _can be controll ed.

Exanpl es of 23 Oct dheterp fpsrygsenipebgacseptpisp 1254594 Bagetpt her
bi odegr adabl & Apliyiet Abkgeo Al AAIhARSTUR MschthABbY LARRYEY | deS).

Depot injecta ornulations are al'so prepared by entrapping the drug in
| i posome$ or mithiobesdope oﬁw%mﬂt@n@g@mm@a&uﬂbﬂe fwmhmbv@dt}cttw@s ues. The

i njectabl e fornul ati ons can steri.li f QI ex , f||trat|on
through 5 a mtfsé‘?eiszg?ﬁ%?rglaﬂﬁ? ef"i’rflwgswéﬂm%t fiﬁ%%g}éof frpng Sterilizing
agents in the aflegivredponse] afdlﬂuehmd:drdnmmwﬂh oreasopbble berefividke di ssol ved or
di spersed in sterile water_ or other sterile injectable, %dl um just prior

to use. Solidresayectiesivasior Beir srended wig ?ﬁ%?ei]“%ﬁ ORVIERINE S ps ul es,
tablets, pill eret}s%\eﬁaesof%wcoﬂ{p%{ms%?meluﬁbeﬁﬁ&h 0brhgk sFasAgesehor s, the

active conpoun 10 may be m xéd with at | east one 1nert, phar maceut i cal | y
accept aife exdnysnten may berapidiyiransiormndd igyivdelthepersnt qompeuist ofdhe al ci um

phosphate and &ggvea%gﬂllﬂl"t,lfe é%ca.l% le %}%poqﬁjisg xn}&b%'ab% tgéltogé ’ &?&ssn%] gt ose,

Sucr ose, gI uc Ii"cl ¢c” aci S SucC

car boxynet hyl gedvidddin &, I—I@ugwm:ﬁyssmgelwwyﬂggdﬁne sucrose
and acaci a; c) hymect such as gly | si ntegrati agents
- such as agar- thec‘%r%g 3?5“82&“55%5%%‘: &ifl‘ga‘)&rBl %dlﬂ ‘g Bibrelersbit

Q_amers 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.



starch, alginic acid, certain silicates and sodi um carbongi gLy St i on
retarding agents such as paraffin; f) absorption accel erators such as

guat ernary anmoni um conpounds; g) wetting agents such as cetyl al cohol and
gl ycerol nonostearate; h) absorbents such as kaolin and bentonite clay and
i) lubricaghgoesgsh as talc, 20 calciumstearate, nmagnesip@pgéRasgie, solid
pol yet hyl ene glycols, sodiumlauryl sulfate and m xtures thereof. In the
case of capsules, tablets and pills, the_ dosage formmy al so conprise
buffering agents. Solid conpositions of 2 sinmilar type may al so be enpl oyed
as fillers in soff and hard-g&ll‘al. ed tgel atin. _capsul es usi nﬁ such excipients

as |l actose or nil kKies8mppunds of the jyention cagexist iniipsolyiedas wsfldft pol yet hyl ene

gl ycol s and t @fvatddBrms] HR1uERIgIHYdAQHFEERs QicHBs Rdmitidfataedss In génagges, capsul es,
pills and granules can be prepared with coatings and shells such as
enteric coati tgsolysed &m&rmgrdﬁlﬂmuﬁ%y PeCRPiaRAA SAlYEOt sV aeiciadt i cal

forml ating aé&moT%XnMerQ@eiegﬂ%lL% t&ﬁﬁﬁjg%&vatéaﬁ?ﬁésf %%ﬁllg gﬁﬂagggs%f and may

al so be of a conposition such at they ease trve ingredient(s)
only, or5 pref tiedmitentdrl. \in anather agpect, dherpregsamttinehtiorhepnienipda¢s ayabeess afct |

optionally, in.a.del d.manper,. . Examl f. .enpbeddi n onposi tions which
ohn b used | REriRe B FHEE PEB it YAk LA BetesSd EEPRREE 5003 vio
00/ 68188 PCT/ {498@{ch246Ye @Rd Hiliger afHitrd ©r HOFRO UR dscofdfcedbiBiPa Pocds of

m cro-encapsul ated form _if appropriate, with one or_ nore of the

above- nenti ongapés@eatpm@ml%aeﬂﬁ%ﬁpaesa'ag&d% igtegrings pEROsEtaR c8llini ni strati on

i ncl ude phar ”Ezﬁﬁ'—&htsfn afd —%Qﬁ@éﬁ&h@e&%' FLORS inndRtind 4 t ofSUspensi ons,
syrups and el 1 Xirs gln%\é(}itign to 5t g ackti\l/e cﬂtl)ﬁngpoun s(,) the liquid
dosage 1brns reypawvdohibe present invghfiarent s conmonly used in the art such as,

for exanple, water,or..other. solyvents solubilizing agents. and enul sifiers
such as ethyl alco of 1,1 e’fpg%sﬁlln &f}}/‘uétie%gh%afl(,%e aé’f‘ﬁ'{ﬁﬁyc?g?%%i%?@,teabg?%ﬁl acet at e,
benzyl al cohokell, heszeell obehenrlleypephnpyheile exgtssend,p, dn Be belt sireg gl ycol ,

di nrethyl formam de, oils éi n particu)ar, cottonseed, 10 groundnut, corn,
‘germ olive, ChdphraAFGeiEEEHian GrArEFiongpyershe|contains a poly-ntcleotide

(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



tetrahydrofurfuryl al cohol, polyethylene glycols and fatty;agi -4 s of
sorbitan and m xtures thereof. Besides inert diluents, the oraF
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. Coppasdsidsons for rectal or vaginal adm nistrati op-gRepisef €r ably
suppositories wnich can be prepared by m xi ng the conpounds of this
invention wth suitable non-irritating gxcipients or carriers such as
cocoa butter, polyethylene glycol or a Suppository wax which are solid at
roomtenperatyre 20 but .iquid.at body,tenmperature and therefore nelt in
the rectum orgvﬁﬁtﬁ’uéﬁuﬂ?}g\% "’?\abraélh%m?gl é@%‘%ﬁgg%clfp(fgﬂ%%ound. Conpounds of
the present i ay@fplisiitdvainedacubs sabbttataiscih@hasdl, frdveddrmaior oedl | i posones.
As is known in the art, |iposones are generally derived from phospholipids
or other |ipi d<&¥Bst ances. Li posomes are formed by nono- or 25

mul ti-lamellar hydﬁﬁéﬁf@sehtﬁyérﬁoﬁ51\4@%@%&%13&&@6@%%&@&& a@hifidy an aqueous
medi um Any non-toxic, physiologically acceptable and netabolizable Iipid
capabl e ®f f ol bigdihg fsBiieteetmte Amotewadmpiiking prrosiog thedutapasiotthons i n

| i posonme formcan comtain, n-addition t.o. sent
i nvention, stEbFT f‘k@? gfes%}‘rc %g%arnveaéelét\l/véeé?lhﬁe%)t(lg %@éﬁﬁgﬁgﬁﬁﬂqcﬁg(ﬁﬁ&g The
preferred |i pipegerisedifon dh upedferrd dmbydiest, the opfdstpidd ispktsssadioh
phosphati dyl cholines (I e(fit insgﬂ#sed se arartéﬁl (%r teg ether. Methods to
form | i posonmedhesugfaggrffreibritisdagrally oegurng ofa é‘?\‘liﬁ“"r‘érf“ BXSher 2003 WO
00/ 68188 PCT/ \yR0hledb4 31 Prescott, Ed., Methods in Cell Biology, Volune
X'V, Academ c Press, New York, NY. (1976), p. 33 et seq. The term
"phar mad@uti cal | y Tbepisteiblosvhichobie eids mtegsin cpiebegxpresied GBI ORBAs t hose
prodrugs of the f Lnvent. i . wi thin the
scope of sound’ el%%%%gﬁpl%}&gg rt;emr%t% ,xggscgﬁ'?gltt)lrlgﬂ%f'orﬂgﬂlﬁ gH eﬁ%ﬁ?é@%&n\}\ﬁst h

are fibronectin or invasin.

The ability of compounds of the present invention to inhibit binding is
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 tissues of humans and | ower aninmals w thout undue tox'tgbtcfébe}ﬁédzt ation,
allergic response, and the like, comensurate with a reasonable
benefit/risk ratio, and effective for their intended use, as well as the
zwitterionic fornms, where possible, of the conpounds of the invention.
Prodrugs Qobbigugr esent 10 invention may be rapidly trangéppsRaadsh Vivo to
t he parent conpound of the above formula, for exanple, by hydrolysis in

bl ood. A thorough discussion is provided in T. H guchi and V. Stella,
Pro-drugs as Novel Delivery Systens V. 34 of the A.C.S. Synposi um Seri es,

and in Edward B. Roche, ,ed,,, Bi versipl e, rri.ers.in _Drug Design,
Anerican Pharmace il Aﬁg%&?g?%‘ﬁ}@gﬁ!&gﬁ@}f@gﬁﬁﬁmiyiéwl f%?fS?) , hereby

i ncor por at ed {4rdcRioftie MEEL inCOTRMEShyMnelchRriRE R8LRishEOVARLLREs t hat are
formed by in vivo conversion of a different conpound that was adm nistered
to a manmal asaturatpthsodiverebicarbonsge. | Thel augamir layar Miap sappatedcdipnd a¥er t he present

I nvention. Co [ ' l.on. | as stereoisoners
wherein 20 algm %Bg%sgffag%ﬂ%ﬂ%rgﬁ%ﬁ@ﬁet% %&gwé}rtg%ﬁ;rgggseﬁig&?ﬁese st er eoi somers
are "R' sor " Simindiepmetud aid methyheste anh cglomless bibn Tk netdoiat wistentbinedr ound t he

chiral carbon m, .The pr nt. i_.nventi ont | at es vari ous
st er eoi soner swaﬁg%"ﬁ‘f"fﬂzﬁ% ﬁ‘?gﬁgﬁf?mpgﬁ"éﬁg@’%&cﬁgf et dE Bnant i omers and
di ast er eomer sgui@d Afekbbtifs 2115 naRRBY, BRI P8 Wab fifeeBasd | ndi vi dual

stereoi soners of conpounds of the 25 present invention may be prepared
synt het i cal | yednegsiiatedipriraep & YigldA28imaeficempayndr a5 dgoleglessdilal s whi ch contain

asymretric or I : : Redat | racem c m xtures
fol |l oned by rgg@%@ﬁgﬁsﬁéﬂgéfﬁ%&gﬁtg&?hosegg‘ﬁ%’?@%ﬁary skill in the art.
These nHl hods of r&sm2ulocn igrEmttexmigl sofutionl obYOS) B)g elicbmpbural®tin 16f a mi xture

of enantioners.tp.a chiral aguxiliary,.separation of t | ti pg 30

m xture of di g’éf’g‘?lg%we & g?reacl?%?g‘tvgﬂqof FERsR “”eﬁ%%@?%@?@ﬁﬁypand
liberation Ofriei@napd, ab@h botutivy oF 988 @UTR-fhesyrbp@oilohidridaty2 &t (2) direct
separation of the mxture of ogt i cal enantionmers on chiral chromatographic
-col urms. 23 Cef 8y 3 Thydce bats sves seopu el exsiihty mepcfipn myture stirred for

30 minutes. The reaction mixture was then concentrated 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: '"H NMR (CDC1,): 8 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



The conpounds of the invention can exist in unsolvated as,ygl{,p@SoqsP! vated
forms, including hydrated forns, such as hem - hydrates. In general, the
solvated forns, with pharnaceutically acceptable solvents such as wat er and
et hanol anmong others are equivalent to the unsolvated forns for the

pur poses Gogodsig | nvention. I n another aspect, the presgRfyuggNe@ii on
contenpl ates a process of inhibiting the binding of aAintegrin to VCAMI.

A process of the present invention can used either in vitro or in vivo.
In accordance with a process of the present invention, a cell expressing

a4P 1 integri i esence of
an effecti 8e :a H%ﬁg@%ﬁr%&? r&%? OP@L’ gqufgﬁ(sg% é%%%d(\)gﬁ%%go%?%g%ﬁggf nvention. A
cel I[ exlplre55| m{:gztaﬁl aﬁe{ridgnng(hm{i)t . haxda?m:;e:tiahliryvmaul‘ha sugnbiviedt e bl oodI I cell,
mast ce or o r.c a ur.a expresse he ce
surface, or desefors r"éFﬁ%%{‘gtg?ré’dm&If({%' h%%?lggg‘ﬁt(?ﬁra c't’sbrIg]% 'étztsé’ont ains a
pol y- nucl eoti dgyy 15&%/,113%@%% el t@mewm)mg baéonmm@mﬁs addtiody 1 ntegrin.

In an especi aIIy 15 preferred enbodi nent rIp egrin is present on the
surface &f a il tGontpowrsti: 'Hé‘IMR@Bﬁlsh@(hWn% GC?/?@I %‘%9 Iﬁ’@c{}ﬂ or a

I t I
g/ginMuloggnebt(aelaﬂn %ﬁ (Hlowﬁ? 20% ceI @9?&%&1 b'r%ﬁ'%m(:?dt aePl aI3ﬁ¥pr 1y or

oéc r|n cell) or
cel | transfectigb qmusm}a)ns é?((lidelssﬂ&rh V@ tizolH); 6,38 dbrns, 1§).20.20(bpel Yiucl eot i de

t hat encodes produci ng transfected cells that express
VCAM | are m\ﬁ%ﬁ% zggt Where VCAM | exists on the surface of

cell, the expressi @gepof: T&I@&mm‘rbﬁ»‘&%&mg&ﬂabﬁb@ﬁﬂhlm3lmld11ced by inflammatory
cytoklnes such as tunor necrosis factor-a, interleukin- 4 and interleukin-1

R 25 WiBre t HerahwfofrayyreddedymbaN sodiveg hydroxifgandcaml of mgteanch a | vi ng
organi sm a Com&%gﬁple%fhyﬁﬂ)&sgr 8 Rk Y& R QIQS Achai e Siyered in an

effective anount to't I'ng organism Preferably, the conmpound is in a
phar maceut i calhydoehlods atid emd safuratérd with spddm cldorided Theovsmee wis t he present

prentton, LS caBeaLLi S b SRR M
di seases i ncl ugdggnekitth saiffte gt cohéofiirhted i vacud®tyiel® 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



atherosclerosis, rheumatoid arthritis, allergy, mltiple schefasisygd upus,

I nfl ammat ory bowel disease, graft rejection, contact hypersen3| tivity, type
| 23 Cctober 2003 WD 00/68188 PCTI USOQ' 12464 33 di abetes, |eukem a, and
brain cancer. Adnministration is preferably acconplished via intravascular,
subcut anewfw csfdkr anasal, transdermal or oral delivery.pcfhiRopi86ent

I nvention so provides a process of selectively inhibiting 5 the binding
of x413 1 integrin to a protein corrprlsqng exposing the integrin to the
protein in the presence of an effectlve nhi biti ng anobunt of a conpound of

extpr ebsed one i edanPage gir 3t b B9 EReR At Bburs B EELOMBR 0 2 cor

transforned yaoexpriess.37adpE 7.nHeorH)N. 10 The prote| n to which the aA
integrin binds can be expressed either _on a surface or be part of the

extracel | ul ar mat $EeR&: %&@P%I@Tpﬁﬂpéﬂ?%ﬁgﬁf&’%ﬂ%d Tt ® ¢f bronectin or

i nvasin. They daéah'dr&mramﬁ@wg&ﬁu&h yaBEidBra8 8l om%ﬁfaﬁal%mnwhl bi t
binding is escribed in detail hereinafter in the Exanples. These Exanpl es
are pre$ent edt ro¢® teropaddssinbhydraysy westomplrteli Fhemeistuznasthen i ti es of the
nvent i on_and ey AN elflolch Wich ol LMK ek Qi 56 walsher vl se stat ed

in the clai ere

(35)-3-(1, 3- hanified hx@tthNl@dydch}oﬁc @(:13311(5}):@6(33(3?@%% etfoyl acetate. The
met hyl - 2- oxo- 1( 2H) - pyri di nyl @1'01?4' am_no) r&m c acid, of the structure

shown bel ow, cgﬁgmg@ﬁquﬁg %gﬁgsw:pﬁ and concentrated in vacuo
to yield 103 mg of compound 8, a 1:1 diasteroisomeric mixture, as an off-white
10 foam.

The diastereomeric mixture was separated by reverse-phase HPLC using
a 30 —55% acetonitrile / 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 LH).
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,
7.6 Hz, 1H), 2.68 (dd, J=15.8, 7.7 Hz, 1H), 3.71 (d, = 15.0 Hz, 1H), 3.76 (d, J
= 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 The structures of the conpounds identified by nunmber iy §hisoEmAPI € are
found in Scheme 1 above. 23 Cctober 2003 WO 00168188 PCT/ USO0/ 12464 34
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 urat ed w@@psyiadi carbonate. The organic |ayer was sepap@»;-,ggomgt{ﬁued over
magnesi um sul fate, and concentrated in vacuo to give 365 ng of

am nohexanoi ¢ acid nethyl ester as a col g?l ess oil. This materi aI vvas
conbined with 5 m of benzene, 0.28 m 0of propional dehyde, and excess

magnesi um sul r4 5.1 ﬂ!ﬁ%‘?" y n mxture was
filtered and Jﬁ%@éﬂ@ﬁ@éﬁﬁ Boy; a@gho 3“3/’.51&?@39 nsgﬁ(b}? oé:agarrl%ougd 2 as a

col orl ess oil .shoﬁabﬁownﬂasaymhssmﬂedcoddingmthg/pwictdmdzfﬁnamphelr purification.
10 Step 2: To an ice-bath cool ed solution of 1050 nmg of conpound 2 in 10

m of diethyl ether, under a positive nitrogen atnosphere, was added 0. 80
m of triethylamne, and a solution of 964 ng of 3-phenyl propanoyl
chloride in 2 m of diethyl ~ether. [The ice baplywas renmoved and the
reaction mxture stirred f esQ The reaction nixture was then
concentrated in vacuo and t s, further separated by

| o e
silica gel chromatography using 15% e'?@?i{ki\ic e /) hexane as the el uant
to yield 468 ng of conpound 3 as a col or . OConpound 3: 'H NMWR

(CDC13): 8 0.87 (t, J =7.0 Hz, 3H), 4326 (m 4H), 1.68 (dd, J =7.0, 1.1
Hz, 3H), 1.74 (m 1H), 197(m1H) 2.70 (t, J =7.9 Hz, 2H), 2.96 (t, J
= 7.9 Hz, 2H), ex3erfi&haf Sompiithd A4 stvm(b@dibw, as subbtuled Or dripgdundléin,stdp. 32 20 (ddq,
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 B: N, N Di met hyl formanmi de (1.63 nl) was added dropwise to an
ice-cooled flask containing 4.57 m of Cg’hifghsphor us oxychl oride seal ed under
a positive nitrogen atnosphere. Afte “m nutes, the reaction solution was

Hol

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



25 cannulated into a flask containing 2.22 gm of conpoundhBolhis dg3xture
was stirred at roomtenperature under a positive nitrogen atnos %ere 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 wag@dsadse. The m xture was saturated wi th sodi upggishiiede and the
organi c | ayer 30 separated. The aqueous |ayer was extracted (3 X 100 m)
with ethyl acetate. The conbined organi,g materials were dried over

magnesi um sul fate and concentrated in \?gcuo to yield 1.70 gmof a
dark-colored oil. Methyl ene 23 COctober 2003 WO 00/ 68188 PCTI USOQ' 12464 35
chloride extraction (3 X) of the aqueous |ayer yielded an additional 200 ng
of material pidle4rying (MySO4) and condensation in vacuo. The conbi ned
residual oils were further ' silica _gel chromatography using 20%

purified

-25% ethyl acet at@mpqqﬁ‘iéﬁea%}l(@g%%édéme“%Y65W%hﬂ -2599- f conpound 4 as
a yellow 5 oi 3H),
138 (m 1M, pyrid @Tﬁﬂ&&éﬂ@rlﬁmnoﬁJSWB?$§BQ]1H?]})pro§anglcsaZ1d§ §how-11 b‘élozv %f:ﬂ"z D' 16
(m 1H),5 3. 7201(taped§ht)thep@m8$re(¢fr’ﬁxamplezw 5.57 (dd, J -10 1 5.7 Hz | H),

6.82 (br. s, 1H, 6.94 (br. s, IH, 7.23 (m 3H), 7.30 (m 2H). Step4 To
a solution of 86 ng of conpound 4 ih 3 m of 10 tetrahydrofuran was added 1
m of 2N sodi um hydr oxi de & 3%, meg handtOH After ~conpl ete hydrolysis,

the reaction m xture was ad h BN

wi th sodium chl oride. The m =X s exth‘ac(SX) with ethyl acetate
and the conbi ned extracts were dri e@ W FEshUm sul fate and :
concentrated in vacuo to yield 80 ng of conmpound 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 H, 3H, 2.07 (m 1H), 2.27(m 1H), 3.86
(d, J =16.1 Hz, 1H), 3.90 (d, J =16.1 Hz, 1H), 5.04 (dd, J = 9.0, 6.8 Hz,

1H), 6.96 (br except thitlcompor®a 1 Jwhowa belbid) was/suBditgtad fodkbmpaind® iamep2H) . St ep
To a sol uti onsof 80 ng of compound 5 in 1 m of N N

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.



20 di net hyl formam de at room tenperature and under a posi en
at nosphere, was added 78 ng of (S)-conpound 6, 0.057 m %é({)@to%}ﬁ(ﬁ%

di i sopropyl et hyl am ne, and 137 ng of HBTU. The m xture was stirred for 16
hours and then mxed with 1:1 ethyl acetate / hexane. This m xture was
washed W {/apoRkipydrochloric acid, saturated sodi um bi capppiadoRzsciat er

(2X), and 25 finally brine. The resul ting solution was dried over magnesium
sulfate and concentrated in vacuo to yi ggd 156 ng of a yellow oil. This
material was further purified by silica chr omat ogr aphy usi ng 25% et hyl
acetate as the_el uan to give 109 ng of conpound 7 as a colorl ess oiI
Conmpound 7: (&éﬁ’g}l’!‘éﬂ ar diastereoner): "H NWR (CDC13): 8 0.85 (t, J =7.1
Hz, 3H), 1.11 (t, J:aﬂpo&nd-kﬁ 3 $Isl)benﬂod1<&o( DLAR2R, 344 3H), 1.78 (m
1H), 2.02 (d, J =0 H)(ﬁg(ﬁfg HJ%/)?!‘Q( 3)3?S15,71Hz
1H), 2 66 (dd, m@hﬂh@le) 56nﬁh¥l|z'l'°XPFb(2 Heilns(l)élpxangylarzﬂao)Prspagsw(aald J=7.1

00/ 68185 PCT/ Lﬁ%?%%‘gf%ég hingg g e bRty "y 18y 6,90 (m

1H), 7.11 (hr. s, 723(m 3H) 7.30 (m 2H), 7.37 (d, J = 7.7 Hz,
1H). Step 6: A sol utlon Clta¥p Qs A pound 7, 3 m of
tetrahydrofuran, 1 m of 2N and 2 m of nethanol was
stirred 5 at roomtenperature SRS @j’)npl ete. The m xture
was then diluted with water and extrag et her. The aqueous

| ayer was acidified with 2N hydrochloric acid and extract ed (3X) with
ethyl acetate. The conbined extracts wase dried with magnesi um sul fate and
concentrated in vacuo to yield 103 ng of conmpound 8, a 1:1

di asteroissoneric mxture, as an off-white 10 foam The diastereoneric

nater grad: en RBATRr e BR PR T ot é@ﬁlldé‘e%gitﬁ?é%?‘ﬁetcg%éijhheg’
(nost pol ar di pighgipepamy) chiordeNVRef £D3 SOCD3): S 0.

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 ﬁk/ﬁ\ o>

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,



15 (t, J
over- |a

7.1 Hz, 3H), 1.13 2H), 1.26 2H), 1.76 4 96
e H) (m 2H) (m 2H) S 5%5')3 %dbe, (s

pping m 4H), 2.62 (dd, J = 15.8, 6.6 Hz, 1H), 15. 8,
8.4 Hz, 1H), 3.69 (d, J =14.8 Hz, IH),3.73(d,J:148Hz, 5.09 (m
1H), 547(dd J= 9.2, 6.6 Hz, IH), 6.71 (dd, J = 8.0, 15Hz, 1H) 6. 77
(d, J = 8.0 Hz, 1H), 6.84 (d, J = 1.5 Hz, IH), 7.00(d,J: 1H),
7.14-7.30 (WQ0%%88 8. 70 (d, J 2 und T ds ‘{flzéﬁést pol ar
di astereonmer) NMVR ( CD3SOCD3) J 3H), 1.01 (m 2H),
1.20 (m 2H), 1.98 (br. s, 3H), 4 .0 Hz, 1H), 2.68 (dd,
J =15.8, 7.7 Hz, 1H), 3.71 (d, (d, J = 15.0 Hz,
1H), 5.05 (ddd, J = 8.0, 7.7 = 9.2, 6.6 Hz, 25
1H), 5.98 (s, 2H), 6.77 (d& 83, (d, J = 8.0 Hz,

1H), 6.89 (d, J =1.4 Hz, 1 1H, 7.18 (m 1H),
7.25 (m 4H, 7.38 (m IH), . 12.08 (br. s, 1H).
30 Exanple 2 Conpound 12, (38) 3- ((2ROS) 5 -nethyl -2-oxo0- 1
(2H) 23 Cct ober 2003 W 00/ 68188 PCT/ USOQ 12464 37

pyri di nyl ) hexanoyl ami no) - 3- (2,3 -di hydro!® | -benzofuran-5-yl)prop anoic
acid, shown below, was synthesized according to the procedure of Exanple
1, 12 except that conpound A, shown bel ow, was substituted for conpound 6
in step 5 HZN A S5 Exanpl e 3 Corrpound 13,

(39)-3-((2R 9)-2-(3- benz | - 2- 0x0

pyri di nyl ) hexan@graasd) ‘Shle’ZPPH@ %Wf%??éﬂx)l%ﬂ%%%ﬁ“és%ﬁhfor shown bel ow,

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



was obtai ned by the procedure of Exanple 1, CH3 13 10 ex onpound
B, shown bel ow, was substituted for conpound 6 in step 53%%(,(\)'5%‘3_‘%00% 23

Oct ober 2003 WO 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 ) wexassyd am no) - 3- (4-f 1 uor ophenyl ) propanoi ¢ aci ger/s6@Meushel ow was
5 obtained by the procedure of Exanple 1, 14 except that conmpound 11, shown
bel ow, was substituted for conpound 6 in,step 5. H2ZN Il 10 Exanple 5
Conpound 15, (3S)-3-(1,3 benzodi oxol-5-yﬂs-3-((2R, S) - 2- (3- ( 4-

acid, shown. beT Bl T A BE SPEEg R nE Rl P AT P Lo

15 except t hatNa3i¢d; HeD (BIX)unb eriyd. ) Fhproppaitgbseotdsdriedleves MgHQ] abeé substi t ut ed
];ggl— / 3-508? i gzg%l%?e na% lthecill]{ra(?tre IWCE{SGC(;nQenStl:[ateeB mzlder%gdu%dt p%gs%{lreztoo gi%e XP 00/68188
(1.27g, 98%) as a light yellow solid.
5 Step Two: To a flask containing 22 (1.27g, 2.82 mmol) sealed with a
rubber septum at room temperature under a dry nitrogen 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 NaHCO;. 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



39 Exanmpl e 6 Conpound 16, (3S)-3-(1, 3-benzodi oxol -5-

: , 3- ber yl)- —( 3- (4-
met hyl benzyl) - 5- met hyl - 2- oxo- 1( 2H) - pyri di nyl ) hexanoyl am ﬁ% %%@B%}%Cl?og( 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 opgQyksigdl oride in step 2. Exanple 7 10 Co
(3S)-3-(1, 3-benzodi oxol -5-yl )-3-((2R, ) m; (3- (4 mpoungctisoor24se

fl uorobenzyl)-5-met hyl - 2- oxo- 1( 2H) - pyri g2 nyl ) hexano ' [ [

_ yl am no) pr opanoi ¢ aci d,
shown bel ow, was obtained by the procedure of Exanple 1, 1)7pex2ept t hat
3- (4-f I uor ophgpydrimRiARGAQYY niebldarndesphers forndishintiet &d thor 3- 15
phenyt propanoyl chloride in step 2. Exanp]e_8 C?rgijound &187
(ﬁ|s) - 35 (1, 3- mnmaﬁtedeoTheaeWBG-@ﬁ(ﬁétm%}Q“@L giicg gel, eluting with 7.3
chl orobenzyl ), 5 met ivi 2.2 Qs dikablc PY ity ihiesaneyd Aatanexgropanoi ¢ aci d
20 shown bel oW Was o%tagl ﬁez&tr)y t eo_procedur'e %lf Exayr?pque 1,“213 I%ct ober 21)0’3
WO 00/ 68188 RaF/38%Pak 4 2elordess,¥isGhusiadl. except t hat

e R I S S
(35) - 3- (1, 3- benzagii@xsa) cdotenltd -B- & &elS) diF-nfiBogeB atmosphere, oxalyl
chloride (1.7 ml, 2.0 M in CH,Cl,, 3.4 mmol) was added by syringe. The
resulting mixture was stirred at -73 °C for 15 minutes, then a solution of 26
(590 mg, 2.3 mmol) in CH,Cl, (10 ml) was added by cannula along with a
10 CH,Cl, (5 ml) rinse. The mixture was stirred at -78 °C for 30 minutes,
triethylamine (0.96 ml, 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.



chl orobenzyl) - 5- met hyl - 2- oxo- 1(2H) - pyri di nyl ) hexanoyl am ngj) gf. %Pﬂj aci d,
shown bel ow was obtai ned by the procedure of Exanple 1, C 8? d:c3ept

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, wohessedi oxol -5-yl)-3-({(25)-2-[2-0x0-3-(2-  pcr/UsE0/12464

t hi enyl met hyl ) -1-i m dazol i di nyl ] hexanoyl } am no) propanoic acid (20). Step
One: To a solution of 6 (680 ng, 2.87 rm%g) and N-tert-

but oxycar bonyl - L- nor | euci ne (696 ny, mmol) in DW(14.4 m) at room

Egrrgczaratz(u)rﬁ1 under % dr$ ni 3 ?}lcf(antl Qgﬁfrgggm%sllaenaISQ%Q%éEt hyl am ne

sequential l'y. fﬁb&endaewhtpt@gmawpme M@shlsbbthared3 atmly stadeh enper at ur e

overni ght then was diluted 23 October 2003 WO 00/ 681&} gCI('PF USOO’ 12464 41
with a 1:1 mi xieEperapre MdRehey nEiasgt amosrhstce CAPRPYIRESH

saturated  NaHORy) FRQu8edIThd Bixthiciwii heatfifto 3090l bR dsspenisreriol 8d over
MySO4 and fil tere)ail_%nd the fil trgte vvgas cgnceg{(r at ed unaaer ?gfguced
pressure %o giherke whslcopPetra@8o T harssidud wapttekepaplinothylgicstate agd St ep Two: To a

flask t ai ni 2 4 .82 | t t
9ok cont a1 i9u 2 fhaR TR, B 2RSS SHAEAD Py pitpaggP U oom
28.8 mmol ) waswaslgied dvyr MySONGa filitlea and the Giedte waendheentraed undroved and t he

m xture in the sealed flask was _stirred for 1 _hour. The mxt r.e was
dil uted with cradesed P&?ﬁﬂ“@rﬁ%&“@%@?ﬁ%‘i‘ﬁ?ﬂé‘%’%ﬁw H?H‘ég Wb 129an| c phase

was dri ed Overh@ﬂ%ﬂgmgc&atéa@fe%g&ed ltﬂ'éﬁaxfe‘sleﬁl&%@tat&q§yle@3@@ﬁmat ed under

reduced pressure to give 23 (892 ng, 90% as a light yellow oil. Step
Three: T a soimgt $Va fof3 staphkasa@lcalerless ofll. 70 g, 27.8 mmwol ) and 2-

Step Ten: To a solution of 30 (114 mg, 0.22 mmol) in THF (3 ml) at

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.



t hi ophenecar boxal dehyde (0.52 nl, 5.6 mml) in 1,2-dichl oypgLhgaedgg2 M)
at 15 roomtenperature under a dry nitrogen atnosphere, sodium
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 W {logeshgsl M xture of saturated NaHCO3 and bri nepctiSadsgous phase
was extracted with CHZO 2 and the organi c phases were conbi ned, dried over
20 MgpSO4 and filtered. The filtrate was ?c) ncentrated under reduced pressure
to give 24 (840 ny, 97% as a pale yell oil. Step Four: A solution of
am nal 24 (84% %” 3?41 mml) in nethanol (10 mM) was stirred at room
tenperature f C4tnutes, cooled to 0 C and then sodium bor ohydri de (106
ng, 2.8 mmol) was ggdedis of (B5)/3L01 3beBzotickodls lyoue (2924 R-»aran t o room
tenperature and was then stirred for | hour. The m xture was quenched by
dropwi se addi (RhsAYIsaPaRrDeCEhFidmilieegon tpingnrmeoigadd 813 1 nixture of
saturated NaHCO3 and brine. The aqueous phase was extracted with CH2Cl 2
(2X) and the organi c phases were conbi ned, dri :?o over MgS&™4 and filtered.
The filtrate was concentLs ) reduced prelssure to give 25 (420 30 ny,
49% as a pale yellow v iff . Jep fivef A &l ution of 25 (420 ny,
2.67 mmol) and di-tent-§ ! ‘ & 5 By, 2.98 mmol ) in CHZA 2 (10
m) was stirred at room 20@3 00/ §B18¢ | USOQO 12464 42
tenperature under a dry nitrogen @ nogphere for ] it es and t hen
concentrated. The residue was filtergd though silTica gel, eluting. Wth 7:3
hexanes: et hyl acetate increasing to J3:2 hexanes:ethyl acetate to yield 26
(610 ing, 88% as a colorless, WgCScous oil. 5 Sto Six: To a solution of
met hyl sul foxide (0.49 m, 6.9 mol) in CHCI2 (I | m) cooled to -78 'C
under a dry nitrogen atnosphere, oxal ¥i chloride (1.7 m, 2.0 Min CH202,
3.4 mmol ) was added by syringe. The .

5 Step One: A solution of 23 (541 mg, 1.54 mmol) and ethyl

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 filirate 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-



resulting mxture was stirred at -78 *C for 15 minutes, thea @psOigys 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 rogggheanerature. The m xture was diluted wth Gifdsanshsyashed

w th saturated NaHC03. The organi c phase was dried over MgSO04 and filtered
and the filtrate was concentrated under Sduced pressure to give 27 (630
ng) as is a Iight yeIIow oil. This rraterl was used wi thout purification.

minol) i1, 2-GRENrear AR Ry Doyt Bpp iRy ap ey O 0

ni trogen at mmragaps@@bumwanacﬂtmuon@mﬁrcnngn:ng) 89,81qt,36 ol ) was
added. The resulti

t d f dj | uted th
20 ethyl acet at-&H épfgi)wégﬁé‘{i %&IA)PBPS‘] zgélli"{ﬁr}g}e éégkﬁf@sygiﬁn’bﬁ’ﬁn%m?%%j olrjggml\(lzvI
phase ~vas dr iegs gves YioRt: 89§ Lisieslo #pdiiNs.obich 118, 8.4, sancent rat ed

under reduced pressure to give 28 (232 ng) as a ellowoil. This
mat eri al Swas US.ec Hietbus- 9§)Lﬂ; EH) 62i(oh= 7St Yp 15)961?3 (dd'l%‘&lﬂ 4k, cont ai ni ng
28 (232 ng cru i-al 4 5 ¢ | fro eyhous step)
sealed with a ﬂﬁbgg%%égpt u%%ﬁ’tﬁinggbfd% elrtgﬁ ’F@dg’fa?z?fyz %I%I)t’rogen

at nosphere, HC 6% dm,A3DNT. 706nGH)1ﬂ9’ﬂ(ddxaﬁeo 72$1zmm] B.80&d, J —agidEd, by syringe.
The nitrogen needl e was renpoved and the mxture in the sealed flask was
stirred for 15 At BT sphED-ni xture was diluted with CHI C12 and washed
wth a l. 1 mxture of saturated NaHCO3: bri ne. The organi ¢ phase 30 was
dried over MyS04 and filtered and the filtrate was concentrated under
reduced ¥ essuBxample i2 ve 29 (180 ng) as a light yellow oil. This materi al
was used w thout / PCTI USCO 12464
43 Step Nine: To a 1?%%{ O?sgé%-b%%%%lﬁga%% ngl[g%}gg nmol

t heoreti cal fr@m;mhemhplus(ZH)qpr)-xdimyl]ngﬁnajnl}(ahhm:r)pmpdmweic(d&:’m rﬂ) at room

OH

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



tenperature under a dry nitrogen atnosphere, carbonyl dii ny,
0.41 rmmol) was added. The m xture was heated to 50 C (on?éjgéghgré&%

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 organigoRhass Wwas dried over MgSO4 and filtered andpdfgsdhiidds ate was
concentrated under reduced pressure. The residue was filtered through
silica gel, eluting with 3:2 hexanes:e yI acetate increasing to 1:1

hexanes: ethyl acetate to yield 30 (114 ng, 55% for 3 steps) as_ a
col orl ess o lball&fﬂveﬁ%s)%%ﬁ%fﬂ@'w%" %Bro%gl %%'141@1 SQI)D in THE (3
m) at roomtenperature 5 4 an rret hanol

(enough to ghnixerawed Bléaredstbiough Gelite apdihe il traid whg/coﬁcelﬂtr)lted/andar added. The

't t o, 150, diluted with wat
and ext 1 ct e HeEAPERRES 1nraSHive Yy B Hise st NG i th G (20

and extr act edelwidghvigt NY hexapeakia @cetaTél@ ge&éw (3%@ 39%) dsAyRlorlegsSoivashed with
brine, dried over MySO4 and filte ltrate was concentrat ed

under r&duced pr e&@@%%?%‘“@@‘(fﬂ@(n@ Oi)é%%m‘&mm{%@}%am H NMR

(2?}';)0 2/!44218 CE]%%SF&%)[% t@rc%ué&us NAOH %NS gg'ﬁ’anéﬁbeﬂlm]rolggg(lﬂy %‘%‘gecﬂ' 25,( 0

7
(dd, J = 15. 8TheGegulthiz, Solllhﬂn} W@S me(l far ISIiﬁlnu@s,EﬂutéwltLWateraﬂd 27 (dd J 9.5,
8

Cada Ty 2 gtlet Sun gDy, TRe fddbys dible vk it Foring i 0y 200

1H), 6.83 (d exiraéte@wﬁh thl a]:bd)it,e Q"hS&hf{lChcetdte:Faykr 5ad'4i’!ashéd'|)v1th GaRPaddn 2H), 7.43
(dd, J _ = IH). 25 Synthetic

proced Lﬂroes si l?ﬁqea‘il“qd(S’VFrl'Mg%otfé‘gé-’i“P‘Béd TE%SU@‘W cpRecHirdted Yier t 0 obtain the
fol I owi ng CO”RQ&UEQ?I&S&%S)T}{& rémd%e%@?&gﬁ ?#91' acétoﬂlltﬁle%{ﬁf, %@wa%e 2- 0xo0-3

-(2-thienyhnet hyl)tetrahydro-1 -pyri mdi nyl)hexanoyl )am no pr opanoi c

acid, (39)-3-1k) udbaumbdireves 13’5P13111§ed30 €(V€23§)-32Gl(32bw0111¢40@—2-)ﬂh3-e nyl) -
_ gb( ;;:;[ 2' gzél ”&Ei?s)j-'zl[tz- %%Hgngl e(ﬂ(ygﬂ(Zﬁy mylﬂ%éxanhe ang Bp)raprgngi?:) pr opanoi ¢
(39)-3-(1, 3- baiz(3d) 3ixf,-190%) Yz Bwhitd pbS)de? T H NMR ¢4 NiBz] CDSOCORE by ) -
13- aggpan-0t) YA LA T IOAPRAPTIES, 35073, L 05 20

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

Hz, 1H), 3.77 (d, T = 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, T = 8.1, 1.4 Hz, 1H), 6.83 (d, J =

8.1 Hz, 1H), 6.89 (d, J = 1.4 Hz, [H), 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).

2.

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- -



WD 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 nL, BoQSesi®nol) in toluene (15 nlL) was heated to rgflHdedes 2 hours.
The resulting mxture was cooled to roomtenperature and concentrated

under reduced pressure. The residue was r;fcrystal lized from hexanes/ CH2C12
to give conpound 32 (310 ng, 40% as a pg e yellow solid. 10 Step Two: To a
suspensi on of ,32 (851. Y/ L) J S 0.8 nm) and
acetic acid (é’le%?pé’in ?ilqgg.g%ﬂ&ﬁrﬁ_% (%%’Tq'rzéémﬂg %@?3’% Su?({g@%n'g'(laeﬁ%&rl]tf ogen,

3- (di et hyl amsbljiot was kdated (d rddidx fidr,2. 5 dhy? uided b hitssgsn acdeghetry Thsyri nge. The

resulting mxture was heated to refl ux overnigh ool ed to.Loom
t enper at ure arfdx@re Wi‘se‘i?"%\dt‘ﬂl“é‘?dh“?% ‘ﬁ@%‘ta&f@.ﬁe’lﬁ 1' é‘hﬁﬁkﬁﬂ[ﬁ"é&sb@%ﬁ%s hed with

MCl 15 (2N, t Wiffdonddialth NIEOHTRRLY hAPGcBDARR cigBactialee IO UGIeodP SO and
filtered and the filtrate was concentrated under reduced gressure. The
La{

resi due ®as payer Maseprgentestadite drygeds'te tive AR (LY 2R ¢ yellawiell whichivan 3: 2
hexanes: et hyl a ' 3 (476 mg, 52% as a light yellow oil. Step
Three: To a soqsgfﬁ&éﬁﬂ?ﬁ%ﬁg%& 0.22 mmol) in THE (6 nL) at 20 room

t enperat ure, aqueosepEkd: T3 M soRtiod $f cauntd I80.562)GL5 rhohthyoresa imdded. The
resulting solutio stirred for 15 minutes iluted wi.th water and
extracted wit h“’”é?rgb&a b Bﬁgpﬁ?ﬁwn%ﬁﬁgyﬂ’é‘iﬁ%@ﬁ?e SWI?‘H) BEREN) and was
extracted w t 14Ny wad a@dcdldfopwifsidiiditRe ShbFovenY®hint@s an@soed W th wat er

and brine, dried over SA and filtered. The filtrate was concentrated
under 230r educsetitipn e£K| 0{76 ggil3:& mmol) in water (5 mL) was then added over 30

(35) -3 (13- bang ol Oplene 130 i ks daded anf thFsoRiifRn aé Sirfda! B8t n6fiE VO

U0/ 68188 PCTI
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). ° |



45 (phenyl carbonyl)-1(2H)-pyri di nyl ] hexanoyl } am no) pr opangj i , 100
ng, 92% as a pale yellow foam 'H NVR (400 MHz, @3802%?:0%%‘3@?@1“, J
= 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 $edoesiss 5 9.5 6.2 Hz, 1H), 5.98 (s, 2H) 6. 2]4[:1(,5300,124547 0 Hz,
1H), 6.78 (dd, J =8.1, 1.4 Hz, 1H), 6.84 (d, J 8.1 Hz, H, 6.89 (d, J
= 1.4 Hz, 1H), 7.49 (t, J = 7.7 Hz, 2H), 7.62 (m 1H, 7. 70 (m 3H, 7.97
(dd, J = 7.0, 2.2 Hz, 1H), 8.87 (d, J =48.1 Hz, 1H), 12.11 (br. s, 1H). 10
Exanpl e 12 Synthe5|s of (3 S)-3-(1, 3-benzodi oxol 5-yl)-3-({(29)-2-[2- oxo- 3-
(phenyl net hyl M@-ﬂ}—pyrl di nyl ] hexanoyl } am no) propanoic acid (34). 0 34
Step One: To a sol giRs 3 8 o i Log2l anol (absolute, 15 4
nm) at room tenperatur elsgf( gﬁél(( gb% dgxglsgggrr?% [ﬂo\%? added. The
resulting m xmhewlmﬁlylﬁtlHH)&H’M@VH@WYM@O)P@DWIW@ quenched wi th HC
(2N, 2 nm). The r 1] t nd ethyl acetate
and the organic I§ b%nl% alsx"lué%jgf w?ﬁ’ gda%e@rag e%g o%eg gHCCB and brine.
The organic Has;tﬁbed\hlﬁﬁxﬁiﬁplem dvarg dvadkQtangediif s.btnamﬂdh@fuﬁcﬂm& watkt rat e was

20 concentrat under duced pressure to .give 85 ,..96% as a pale
yellow oil. tOe » 3 FolyRan ‘if?@@s"\}\‘ﬁ‘ Iﬁ%ﬁgyaﬁlﬂle‘?? éa]t‘li Irlg%"l)gf%%tefl'vm To a
sol ution of 3{322(]%5 madﬁedi&omeé Yia bl 284iRY%h fRRElALE3(MinuEk) Aat room

t enper at ure under nltro /C (10% dry wei ght basis, Degussa type E101

NEI W - 50% was@ntienoedt (1 Be, l:é?rmmply inypater(d deld. Waﬁﬁbenalﬁﬁwsqme?u% 25 was

et ober 2003 T3 001 LaTet GOH LRI BT AR IR WHEERE B A %V e
m xt ur elfvas viogar disllyyestwere egarhiod, abd helaguess lafewas 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
chromatographed on silica gel, eluting with 7:13 hexanes:ethyl acetate to give
42 (major product, 0.36 g, 29%) and 43 (minor product, 0.10 g, 7.0%).

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, T=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



m xture was filtered through Celite and the filtrate was g£paggBLy fied under
reduced pressure. The residue was purified by silica gel chromatography,
eluting with 7:3 hexanes:ethyl acetate to give 36 (32 ng, 39% as a
colorless oil. 5 Step Three: To a solution of 36 (32 ng, 0.062 mol) in THE
(3 nL) at whepdgdsenperature, aqueous NaOH (2N, 1 nlL) andpcmiddaibks (2 ni)
were added. The resulting solution was stirred for 15 mnutes, diluted
with water and extracted with Et20. The paqueous phase was aci dified with
HC (2N) and was extracted with ethyl aCetate. The ethyl acetate |ayer was
washed with nd heflltrate
was concent r;ﬁ?l o wag‘ Qon%érlt&%g ﬁdér‘?‘gdu%/(ﬁglj:i\%%g ’I%quedu\%vah%g flﬂ—!(e-é up
acetonitrile ¢3 sniha gamﬁromto@faphy e1umhg vath®: T hexamdsiethyl scetutestolyyadpid | | zed to
give (3S)-3-(1, 3-benzqdi oxol -5-yl) - 3-

({(29)-2-]2- ok0788(15Heny| met hyl ) - 1(2H) - pyri di nyl ] hexanoyl } ani no) pr opanoi ¢
aci d (34, 31 1o, 18080: 254 Sl & MUSEE; sisl'inﬁ«lw&ﬁf}@@laﬁéﬂ .9%93802003) 6 15
0.76 (t, J =7 1 (i 2H) , 2H), 1.70 (m 1H), 1.87
(m 1H,5 2. G@Wahﬂdro@raﬂ (1<sm® angt v@teHﬁlO rmm)sodmd(mﬁe (§8&m$52183 7.9 Hz, |

, 3.72 (d, 6 | H),
7,312 6 gl it gyt igt (1 11
6.77 (dd J =The imxtikreéivdle:onchH)'atecﬁutﬂBr fedyced pressute th ahizquebhl sohﬁloﬁiQ (d, J =1.4
Hz, 7 13 26 4 20 7.59 (dd, J = 7.0,
1.8 Hz églggie{'w"?ﬁ‘z‘m]ag‘ %“‘%ﬂ?wgnz (1r1n(er) s, 1H). Exfatrrpl e 13

Synt hesi S Of (3S) - Breb B @o b@&ﬁﬁ)&ﬂ @@@l(S(ﬁhﬁ%)rQ’i xﬁh6@a£@n&mcﬁe methyl
(phenyl net hyl ) -1(2 08 (}&él ] CéC| ohex car bonY am no] pr opanoi ¢ aci d.
i

25 Stepl@ne: Teerh df»yngd mwﬁélf{rﬂ)@sm@mtgmwramU in
acetone (3.5 %ﬁ%&% ) was added
and the m xturﬂé[)')’VSa ﬁgﬁ%&g@ﬁm@ﬂ;ﬁﬂé{] e m@aﬁggﬂg\g‘g 822‘1 ggfwgo room

t enper at ure, odivhel),dd hydrbkybeomtrmzele 4288 i . woimelt)tand/\&meﬂa'hmrphdmbr omthe
precipitate. e sol S wi.t h ac one ( and di et hyl
ether 30 (1 til ﬁ'g? ﬂ?g]uaﬁﬁohdveé%%%m? ﬁéer%mﬁ’i]%tgr %’mﬁera % as a gray
solid. Step Da%ourk@hed tBOhixhir® Wadfakdnm @R eyl adatadf(gm'ﬂmtdﬂﬁk»@yl@ﬁohexane :

(0.45g, 3.5 mml) in n-butanol (8.75 nlL), solid_ N-(2,4-di ntrophenyl) 3
15 with water (2 times, 200 ml). The organic layer was dried over MgSO, an

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



23 Oct ober 2003 WO 00/ 68188 PCTI US00/ 12464 47 benzyl pyri 315@05191 ﬁd3de (37
1.23 g, 3.3 nmmol) was added. The resulting solution was heated to reflu

for 2.5 days under a nitrogen atnosphere. The m xture was cool ed, dilut ed
with water and filtered. The filtrate was basified wth concentrated NH4OH
(2m) and gulhagked with ethyl acetate. The aqueous 5 Iag.f u¥B 246 4

concentr at ed to dryness to give 38 (0.56 g) as a yellow ol whic used
wi thout further purification. Step Three; To a solution of crude 38 (0 569,
3.5 mol theoretlcal) in water (10 nL),%% solution of potassium

ferricyani de &3 4%0 mmol) in water (15 nL) was added dropw se via an
addition funn ®)inutes at 0 C. A 10 sol ution of KOH (0.76 g, 13.5

mml) in water (5 {yls)-sve@% YehRRicRELS ?1)@@(23?9 [(ﬁ)@tstaaxo IO' uene (10 ni) was

added and the solution was stirred one” hour C. The | ayers were
separ at ed, an@mmmaw@—m@mnymﬁmmww(&@a. n wth toluene. The
conbi ned extr and filtered the filtrate was
concentrat ed %gm%gro a%% ngfaes I ared%‘om Cccﬁfhgﬁg? ographed on

silica ggl, cbmcemgesvaesdnbzdmmmemmwbumemem@@n\zen/z39 (20 nyg,
1.9% two ste W% é\{ Four: To a suspension of 39 (20 ng, 0.068 mmol) in
aqueous KOH %T d: )60%6%5| um persul fate (0.073 g, 0.270 mml) and
rut henium (I'11) chloride (I ng, catalytic) and THE (0.25 niL) were added.
The m xture was 20 stirred for 1 hour and extracted with dichl oronet hane.
The aqueous | Eyamplgdé aci difi ed and extracted with ethyl acetate (3

times). The et hyl gr?tﬁgsgseof% tBSbe &&gg@ 51?@0[2%@ e_,,d over MgS™ and

filtered. The filtr was c htra acéd pressure to give 40
(0.01481@, 70%hea§1rmthyb)lﬁﬁ,$dihy&o 1H-benzimidazol-1-yl]acetyl }amino)propanoic

(3S)-3-(1, 3-Benzodi oxol -5-yl)-3-[((1-[2-o0xo0-3-(phenyl nethyl)-1(2H)- 25
pyridinyl] cyclaﬁlﬁexyl } car bonyl ) am no] propanoi ¢ acid was prepared from 40
according to the pg eﬁwﬁsmdﬁ&ccfmmrdmn@s@&&b&(bso BMVRAAP0 Mz

CD3SOZCDR): S 1.40 (m 4H), 8 (m m2l$_‘,3260(1d J=7.0
- Hz, benzylamine (0.38 g, 3. 54 maol) and KZCOZ, (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



2H), 3.67 (d, J 15.2 Hz, IH), 3.72 (d, J = 15.2 Hz, 1H), @éé}ggé@ , 5.95
(m 2H), 6.19 (t, J = 7.0 Hz, 111), 6.74 (dd, J =7.8, 1.4 , 1H), 6.76
(d, J =7.8 Hz, 30 IH), 6.90 (d, J = 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, f = 7.7, 1.8 Hz, 1H). 23
Oct ober 20Qg, ofgs39/ 68188 PCT/ US00112464 48 Exanpl e 14 Syni-bRShcizsk:
(3S)-3-(1, 3-benzodi oxol -5-yl)-3-({2-[ 2- oxo- 5-

(phenyl net hyl ) - 1( 2H) - pyri di nyl ] hexanoyl } _am no) propanoic acid. Step One: To
a mxture of 41 (prepared according to pﬁgcedures 5 described in Exanple

13, 1.75 g crudg orange oil, l,. theoretical) .j te 29, m.) at O
S soruti on 8D Borhoee i aRE CfThriserion i yhenoih BT e L il " 23 o)
was added dr oppesfixth@wadktiadd bt 0 20 fdru0RehuteMfors Geiaditib@ st etfyl sol ution of
KOH (1.1 g, 19 mmol) in water ‘{(7 m.) was then added over 30 m nutes.

Tol uene (15 nihromaaceistrd@al gnd1? menodlo | After stimifg 3t reem iFTeRFTA R o¥fBIZRbur at 10 0
C. The layers %%ﬁ%gbﬂdwﬂe-M%r% ,&e&%ktd@é@ﬁ%ﬂgh%ﬁ agai n

wi th tol uene. e conbined extracts were dried over Na2 tered and
the filtrsate wagardohyerwasatestedwithevaterand bk, griebever MgSThend &ltiretlie was

h h il I | ut.i ith 7:13 h : ly
Give 42" (maj of Mot St Suayd Waggi ot sl e Gtk 0900 o 7. 0%.

15 (39)-3- (1, 3aBesseasaeo! - 5- -yl ) -3-({2-[ 2- oxo- 5- (phenyl et hyl ) - 1( 2H) -

pyri di nyl ] hexanoyl } am no@r opanoi ¢ acid was pr %&r ed from42 according to
procedures descri be@S)3r(Echerzrdexal-Saris{ &-(2-gxonpviRhendmetrd-2-3cp3sopcp3) 6
0.77 (t, J = T4 s1bdhy A , ; , , 1.88
(m 1iH), 2. esdﬁ%mzlﬁ) , 3’?%39?131,( @ﬁ%@}%‘%}ﬁé ﬁ?fb%%swa}igz%g(g@&f k) 9. 6.2
Hz, 1H),1®0 5. $Baccsrdin@Hl progedres(ddscribed-ingixample 1. THINMB (FH0 Mg, J = 8.1, 1.5

et iy §BiqOeRy: §2.30 W bk se B tint S &, 2. 3.3, d) 5 9048 (T, 10

(br. s, 1H). ExgEyploe 57H), 7.25 (m, 5H), 7.91 (d, T = 8.4 Hz, 1H), 10.79 (br. S, 1H).

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-



25 Synthesis of (3S)-3-(I, 3-benzodi oxol -5-yl) - 3- ({(28) 2 [ £ 38)toBer2(0X0-
3- (phenyl met hyl) - 4- (2- th| ophenyl met hyl ) t et r ahydro- 1(2

pyrazi nyl ] hexanoyl } am no) propanoic acid. & -1: To a soI ution of

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

t enper at ur g gemdied OPhenecar boxal dehyde (1.2 m, 12.9 30pppBLiedad

NaBH( QAc)3 (4.11 g, 19.4 mmol) were added. The reaction stirred at room
tenperature for 24 hours, diluted with 2C12 (300 m) and washed wth
water (300 m). The organic |ayer was drf'éd over MpSO4 and filtered and 23

COct ober 2003 was concentrat ed
under reduced gﬂn rﬁé’%ﬁr{:%& es S%ﬁ)z ‘%azéﬁ‘% |1Eg agoylgefnmg}pf%)gnﬂgl

chr omat ograph)acndel uting with 9:1 hexanes:ethyl acetate to yield 44 (2.78
g, 78% . Step 2: TgQ a sol t|on of 44 (1.50 g, .5.45 i n_ met hanol (10
m), 5 tetrahydrogf?ﬁ#f—’—( D2 Flytion Ry a@flhia%d(%?mgséapmw%mdox. de (880
ng, 21.8 mmha})ﬂ&@&eaﬁéiﬁqestm@dfo%ﬁfahu@(so@ s lish @t room tenperature for
48 hours. The m xture was concentrated er reduced pressure to an

aqueous 5ol ut idgnethelfamamids (19 mbr rqozﬁdmperagdrﬂaﬂd3-@m(ﬂilyhm@)) pr®ylp 3: To a
solution of 4 r ester

hydr ochl ori de%(%%gg%%nﬂﬁie d%ohd@&%ﬂﬂ%% %?g%ﬁqq) rﬁlg'r 00())% tn(z)rrper ature,

1-[ 3- (di et hy tdaviorea 0 mpy3.36 Arel)hatdiambibgimdrptiotiae (61 d hag BI5S0kimis) (401 ng,
2.10 mmol), 1- hydr nzotriazole (2 and

2 ot hyl ot phatFAded o BEreRon 32 BTG SooREiBP AR TP CAER 6 st 11 ed

at room t enpengktkSwhOhkend il Uy SackBRM240N81) Th ivkdned Wath v&a@e‘f@x Bgo i n et hyl
acetate (200 Q@ﬁ and washed 15 with water (2 tines, 200 m). The organic

| ayer wa8 dri oVks orRerSOayerrvehs dfipd ever MipSEhend filiered andithg Glttigavasoncent r at ed
d d d
unger reduce Bﬁ&fiﬁ%(?und-gpf‘eﬁﬁcgﬁ ﬁne.""ﬁ?erg yvlza%gc Q%E&ﬁ%eld 46 (422

chr omat ogr aphy, utirng wt exanes: e
ng, 57% . St ephrbmafagraphgodlutingovithof:1 #6repditdtoniy] hdxahes: athyrbhc)etﬁ)ﬁ Wid® nl) and

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



20 triethylamne (0.15 m, 1.07 mmol) at 0 C brorroacetyl2§bgl%g dd3 090
m, 1.07 mmol) was added and the reaction was warned 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 aggopbdigs fil trate was concentrat ed under reducegcpiSatdes- 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 rr1) gg:os (360 ng, 1.10 mml) was
added. The re stirred at r er r or 4. ho rs The
Tt Ui e was. ¢ DR Qi B e pedtus BOTHUBRE (2 0he IR TR th wat er
(150 ni) The ofog@RiGH (12V£ 72303 mHél) REreqdBsd. MEROAixane whi ﬂléa&rdedsavtd t he
filtrate was concentrated under reduced pressure. The residue was purified

by silica gel @fmighhtcopiedpripomdpmpsragragnd Roured infsies fratsr cTiPsulitgt ate to

él) egd(iSSdenz%%aﬁi‘dﬁp ﬁ%ﬁ@%ﬁﬁ%g&fﬁue %Qéﬁgﬂ%l Otﬁggx(e%ﬁa@way 469 . (3

(phenyl et hy! ) eolledt@t tyhfilrptiven yashendiyith tveter. dihyedestingablid wpythez dvigd hexanoy| }
am no) pr opan0| c acjd. %%%66@5 from 48 according to 5 procedures
described in ot lated: (M- H)- = 604.2 mz; Found: (M -
H - = 604.4 m Z. B(@@Pi-@l ﬂ-ﬁerﬁ}ﬂﬂlbﬁﬂs.‘i-ﬁ)—gf( {2-[3-methyl-6-0x0-5-(phenylmethyl)-
(3S)-3-(I, 3-benzodi oxol -5-yl)-3-( [)2 oxo0-3 10

(phenyl et hyl )I(QH?PH?W’&VBWXFFQ?&@EIU?H prapicacid yaspaspgrer 20/ #b) pr opanoi ¢
acid. Step One n 54 mmol ),
benzyl ani ne acgéfdmg)&g Hfo@e(ﬂiesjﬁe;&ﬂgdﬁﬁ:a&bfeg@gﬁ@é@ ?I-IQQII@(QOQM}%,] DVE (10
m.) was Hir r edDﬁO:CD@)TﬁtOGSMmr, aturid 8dweAH), g 195 (T P), AilR (i BE)VGES (hen 15

partitioned befyeen, bt Ohe, and maler < ,Ehe A1939Y ¢ LS pyesnveghed w th

(m, 3H), 6.98 (s, 1H), 7.27 (m, 5H), 8,27 (m, 1H), 12.14 (br. S, 1H).

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).



water and brine, dried over MySO4 and filtered. The filtrs4ecsr 200
concentrated to dryness to give 49 (0.79 g, 98% as an orange soli dq 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 yBggedigPensi on was stirred vigorously at 40 C ppfikockhibdeh | ayer
chromat ography 1 ndi cated conpl ete consunption of 49. The m xture was
filtered through Celite, washing with ch#ﬁgroform The filtrate was dil uted
Wi th saturated sodi um bi carbonate and t chl orof orm | ayer was dried over
Na2SO4 and f;’ I terlegg The filtrate was concentrated under reduced pressure
and the 25 re s purified by chromatography on silica gel (4:1
increasing to 1:1 shexapes ()i, M@&@ous@zpw@ eosdeoyind 50 (0.35 g, 50%
Step Three: A solution _of 50 (0. 25 26 and CDI (0.22 g, 1.4

mol ) in CH2C{ehepyimetiy))-\aE)-ginexelipy Bl@xan@as}}ﬂm pREngicacidver ni ght . The

m xture was dilutegdiwid . b d nd brine.
30 The organic | aygﬁe V\%% %%‘%&g}%§@§§ﬁé I I(lt2 g&l g&%ﬂe iltrate was
concent r&t ed whewipyraduaed(2di0es d22enhd) g atlenbl(2bHhRg 2@,rn1329/eolmmna br own

(2 55 oot ober SarerERhmadl e huds BES (s s it B rhe B K ced ek
(60 % di sper singifiturdwi tekdto Rilhx 092 Bédrs Gherlwds 480k to cobl'@ rBdn{t Ur e was

stirred at 0 'C for 10 m_nutes before the addition of ethyl bronpacetate
(0.21 g, 0. 13 ‘emrargtureapd Bhersd,iwashipg themrocimitatervaihaneliteicsly dhgi ght,  t he

m xture was p tlrres) The 5
organic Iayer(ﬁ\%‘\é}ag‘gta{eqﬁégghwu \%vgémelﬁrﬂqo g%g ﬁf gagi%“ e/gag{i/égrﬁﬁ ﬁfé‘%&

filtered® The fil (333{3e(1wa5emdnomi{5ﬂdl—éd{Zjﬁ’dw-'a‘-@ﬂlamémsqhybéélﬂ)e to gi ve 52
(0.25 g, 95 % asamle ﬁf n) ic acid corgli

(3S)-3- (1, 3- LEHPEERBR YRS B Qpropgnpic eyl was mERaESH Fap A pocoBting

di hydr o- ||+benapmcdaﬁaldeécﬁ}shdmﬁmb}eamm@)@rmaa@lb@lamm-vya)s prepared from

10 52 accordi ns% 0h3. 0ru(r)lgedures d%{s)%{l bed in Exanple 1. "H NVMR (400 MHz,

-

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



CD3COCD3): S 2.79 (m 2H), 4.56 (m 2H), 5.02 (s, 2H) 2’331'(:_};&9%& 5.90
(s, 2H), 6.92 (m 7H. 7.25 (m 5H), 7.91 (d, J = ? %9 (br.
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- ( pWEPHHEE hyl ) t et r ahydr o- | H i mi dazol - 1- yl | hexano§CF/Ua 1248}
propanoic acid. Step One: To a solution of 5,5-dinethyl hydantoin (2.00 g,
15.6 mmol) in DW (30 nL) at roomtenpersature, K2CO3 (6.5 g, 47 mmol ) and
benzyl 20 chloride (2.20 nL, 18.7 mml) were added. The resulting m xture
was stirred omwRibitioglit Talde Bmdme/petdenwvamemoﬁmimwsnmmﬁﬂmbhceelt hyl

acetate. The organic | a th brine, ed over S and
filtered. The FFHOHYRC rasé’glp"ﬁ‘aﬁé@??f"ga‘? Hmiﬁm@fatﬁéaﬁ@§aatﬁﬂ€§é99 nd the
resi due was purpt kﬁ@rméxsgolvhﬁaag@ﬂw gfeatrepme&,%&ﬁ fnﬁl!maﬁwqm%&rg 6:1

increasing to 3:1 hexanes:ethyl acetate to yiel (3.21 g, 94%.
(3S) - 3- (1, 3- besfeignidhasanmoyng isyt preventips ofeedliaduasiop) -2 4 d| oxo- 3-
(phenyhn%t hyl)tetrahydro-1 Himdazol- | -yl] hexanoyl } am no) propanoi c acid

was prepared from 53 according to procedures described in Exanples 1 and
16. MP: 53-55 C. 30 Exanple 18 Synt h&sbis1of

(38)_3_(1’3_benz oxel—-5 \II\ 3 ///’)Q\ 2 r’) dadi-oxe-1-23 Qctober 2003 WO
00/ 68188 PCTI USOOl{DMﬁd.mdMn(mhe nyucng(m} ) 1, Madb ByeterakBata (m/z)
(2H) - qui nazol i nyljftrexanoyt} am 0) propanoi ¢ aci d. - Step Ote:—fo 4 sol ution
of anthranillic dcid (45% . mrgl) and ﬁ@?ldé%ﬁheﬁ%{zﬁ | |ester
hydrochl ori de (500 ng, 2. 75 mml) |n 5 di net hyF¢1@ﬂr€Mﬁ{He5@i@4n1) at room
tenperature, 1-[3-(di metglylamn ) pr ['T- 5 (‘(ﬁrﬁ?dléglge
d 03.2
hydr ochl ori de (64{0 ng, 3730 mmol|), | dr oxybe ;Quéd(MH) - 50394
i0 10 3 Calc’d (M-H) = 503.22
Found (M-Hy = 503.22
12 40 Cale’d (M-H) = 3501.24
Found (M-Hy = 501.27
13 70 Cale’d (M-H) = 473.24
Found (M-H) = 473.26
14 150 Cale’d (M-Hy =477.22
Found (M-Hy = 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-Hy = 521.21
Found (M-H) = 521.22
19 6 Calc’d (M-H) = 537.18
Found (M-H) = 537.22

20



triazole (450 ng, 3.30 nmol ), and 4-nethyl norpholine (610%3@ctoBerfhginl )
were added. The reaction was stirred at roomtenperature for 24 hours then
the mxture was taken up in ethyl acetate (200 m) and washed with water
(2 x 200 10 M ). The organic |layer was dried over MgSO and filtered and
the filtraV@OoKedds8 concentrated under reduced pressure. TRET/PS{IHGE was
purified by silica gel chromatography, eluting wwth 4:1 increasing to 1:1
hexanes: et hyl acetate to yield 54 (860 §, 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 L) was heated at 85 CTablerni ght. The mi xture was cooled to
roomt enper at gre a..u concentrated-and—the—restdyge—was—brought—up i n Et CAc.
The organic Iayerpovvas washed with I N HC Ig"’x) %rfkd MEP R efﬂg?"’imec over MySO4
u

and filtered. Thp £ Ifrarp was_then contcefiMatied under (mé?diuced pressure
and the residi "l“b"liy%il({gﬁﬂ @a ;elo-léhr orteh cgﬂ‘ 08637

(hexanes Et m%d N m trg 1mc {o givel 55 & Sgﬁ‘hd (0.67 g,
7199 . (39)-3- ﬁ"} (28)-2-[2,£ di oxo- I-(phenyl met hyl ) -
1, 4-di hydro-3 Eg8; VAR Y g 085 TO) FE P IS fmct ShoyglS pr epar ed
from 55 accor kdﬂ:g(ztﬂaenplhﬂﬁﬁﬁla&ﬁ@&o.@(ut{j ined in Exanples 1 and 16. 'IH NMR (400
M-z, CD3SORCDRyrimiSnyhhé3thofliamindbippandic akidl. 6 (m  4H), 2FTE MR 2392212 20 (m 25

1H), 2. 88 (m|2H), 5.20 (m 2H), 5.35 (i 1H),| 5.47 (m 1H), 5.91 (d, J =

11.0 Hz, 1H) |CB3963-Keakodigo>-B)-B(BE);2-( ®.064-16.187 |Camyd (BH), = %231 (m 6H),

7.68 (m 1H) Ox‘84-@4h1nmﬁ)324-|), 12.09 (br S, 1H)| ghphaMIFY -3B2.8nt hesi s of

(39)-3-(1, 3- b@ strabgdro- L (PH3. ({2 ret hyl - 6- 0xg- 5-

(phenyl i'ft hyl PYF@W)hWYIBﬁ‘E‘P)HVPTﬁ%%ﬂnO | '} anji no)pgropanoic acid. Step One:
X

To a m

ure = 50—g—19 21 el ) in-23 Qct ober 2003
WO 00/ 68188 PW%@S‘% ’é‘gggf)%q (%S)ﬁ!) % lodit t{enper #ure, Henzal dehyde

(2.04 g, 19.2 1.3 g, 23.05 mmol) were added. This

m xture was h
amino propanow amd

20
25
Table 3
Compound Mass Spectral Data | 1C;,
, (m/z). Y]
30 (35)-3-(1,3-benzodioxol-5-y1)-3-({(28)-2-[2,5-dioxo-1- | Calc’d (M-H) = 576.18 15
(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 thiophenylmethyljtetrahydro-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




over ni ght,

resulting soli

(3S) - 3- (1, WOe&Issdi oxol

d was then dried in

cooled to roomtenperature and poured into icey
resulting mxture was acidified to pH =4 wth concentrat
precipitate was 5 collected by filtration,

- 6- OXO-

S 0] (e

washing with water.
vacuo to give 56 (3.6 g,
-5-yl)-3-({2-[3-net hyl

The
85 9.
5- ( pheRyseeaedey| ) -

| (6H) - pyri dazi nyl ] hexanoyl } am no) propanoi ¢ acid was prepared from 56

50

according to procedures described in Exaffples 1 and 16_ 'H NWR (400 MHz, 10
CD3SO2CD3): S 0.80 (m 311), 1.18 (m 4H), 1.95 (m 2H), 2.18 (s, 3H) 2. 65
(m  2H), 3. 79391 PbipzodigrobGyl-{ {Z124pr0-35. 26 (| Fplc’d Af-F) 55521 d003 x 2.2 Hz,
2H), 6.81 (m@Epymetyhyadhyio-iF: cripdgditm R8O 1H), 12,14 (br. S,
1H) . Exanpl e 5 e fc’d (M-HY =461.17|  0.03
(3S)-3- (1, 3- bd o 'g"bﬂ‘y%(fi%‘”‘f’é ox0- Jpone t i 4 S
(phenyl net hyl ) Yovtidia é&mmcqglhnazol I nyl T‘ﬁexanoyl am no) pf opanoi c
acid. Step 1: Lu ﬂbdn!:bﬁmﬁbl 5 41?-131({(?!55121 (HAY-E 0T OIERIEE (N D608 | 2037 ) and
benzyl am ne ((Xpl{igylcgrborﬂl)ﬁ(ZHﬁTm ) in THE (5 niFounagu-ahi-s5e3ad (at room 20
t enper at ur e o\eridhyljhdanayiminalsrop@aacdijlut ed with Et OAc. _The organmic |ayer
was wadfied wilE$-341Nodeediekol-6-yi--€P-[aerd-3br i ne,| Celr'd @GHO 7?3 Iy SO45 and fil tered.
The filtrate leﬁﬁhﬁaéﬁﬂ}“at ed under reduced Fprd 848y 5436 [t he rési due was
94 w2 B X Lncr.e
gurll)f![gd ibze i s 0.0 %elc’dmm“”soxz*()' pereasi ng to
g he: N1(2HF ﬁgM-HI) = 501,24
(39)-3- (% 3- beg% _] é exyl} '{ri)t)nylﬁlmgn{a]%m[:a%o@%%' 3- ? hyl ) -3, 44 _
di hydr o-'1( 2H) -/g§0as. St ddibkdi-55 P eueeas)-1-[220%b-50 ) PICHPa (MIEy ~a8d.28 | WelsosPT epared with
57 accordi ng ti@hppaasgupes ‘described in Exanpheseardsi®| ' H NVR (400
MHz, CD3S02CD3gyridiflyl|BexBylfafino)didpancidac@]34(m 4H), 1.88 (m 1H), 2.14 (m 1H),
2.65 (m 2H) . @as)2a1, @mnzozle&ol-S#MfB@([MXOBH) 4. |8RicE-HTHy /8.8, 0306 m 1H), 5.18
(m 30 28), @lzenr(lﬁethyy -2:3- %V@O-Hi“mn%ﬁ)” .97 ($ound -HY A3 (m 2H), 6.80 (m
1H), 6.95 (m vl hexenoyt [_”_-,._,.. {( I_hl”d%M%I? (5%21 _!—!)0112.09 (br. s,
1H). 23 Oct obd yﬂéxﬁ‘igé) B T B E — 3202
A quinazolinyl]hexanoyl}ammo)pmpanmc acid
25 (38)-3-(1,3-benzodioxol-5-y)-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
(35)-3-(1,3-benzodioxol-5-y1)-3-({ 2-13,5-dimethyl-2,4- | Calc’d (M-Hy =522.22| 20
dioxo-3-(phenylmethyljtetrahydro-1H-imidazol-1- Found (M-H) = 522.22
30 yl]hexanoyl}amino)propanoic acid
(38)-3-(1,3-benzodioxol-5-y1)-3-({2-[2-0%0-5- Calc'd (M-HY = 489.20| 0.04
(phenylmethyl)-1{2H}- Found (M-H) = 489.21
pyridinyljhexanoyl}amino)propancic acid
(35)-3-(1,3-benzodioxol-5-yD)-3-({2-[2-ox0-3- Calc’d (M-H) = 54021 | 100
35 {(phenylmethyl)-1{ZH)- Found (M-H} = 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
(phenylmethyl)-1(2H)- Found (M-HY = 475.19
Ipyridinyljpentanoyl}amino)propanoic acid
40 (38)-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-Hy = 504.24
pyridazinyl]hexanoyl}amino)propanoic acid
(35)-3-(1,3-benzodioxol-5-y1)-3-({2-[2-0%0-3- _ Calc’d (M-Hy = 54223} 04
(phenylmethyl)-3,4-dihydro-1(2H)- Found (M-H) = 542.26
45 quinazolinyl]hexanoyl}amino)propanoic acid
(35)-3-(1,3-benzodioxol-5-y1)-3-( {2-[2-0x0-3- Cale’d (M-Hy = 539.22 2
(phenyimethyl)-1(2H)- Found (M-H) = 539,22
quinolinyljhexanoyl} amino)propanoic acid




54 Exanple 21 Synthesis of (35)-3-(1,3-benzodi oxol -5-yl) -3z tfgnklodio- 3-
(phenyl met hyl ) - 1( 2H) - qui noxal i nyl ] hexanoyl } am no) pr opanoi c aC|E Step On

To solution of 1,2-phenylenediamne (2.64 g, 14.4 mol) and 5

phenyl pyruvic acid (2.00 g, 12.2 mmmol) in ethanol (absolute, 20 nL), a
solution W¥OW5HE capt oet hanol (1.6 nml) in 2N HO (18.3 RCY/Usgsgz¢edded. The
resulting mxture was heated to reflux for 2 hours, then was allowed to
cool to room tenperature and filtered, s@mshing the precipitate with

et hanol (twice). The precipitate was dried under vacuumto give 58 (1.88
g, 65% as a white solid. 10 (3

S)-3-(1, 3- Benzodi oxol 3-({2-[ 2- oxo- 3- (phenyl net hyl )-1(2
) - 3- ( %ﬁyﬂﬁ’ﬁ)({[ (pheny yl)-1(2H) -

gui noxal i nyl ] 5 ropanoi ¢ acid was prepared from 58 according
to procedures described in Exanples 1 and 16. MS: Calculated (M- H)- 540.2
1; Found (M- H)- = 540.21. 15 Exanple 22 The ability of conpounds of the
present invention to inhibit binding is determned by a procedure in which

a 26-am po aci i iy R the CS 1 sequence of fibronectin with
an N—ter?n nal (&/(Eﬁﬁ%‘%m‘ggmH@El LDVPST) was coupled to mal ei m de
activated 20 oval bum n. Bovine serum al bum n (BSA) and CS 1 conjugated

oval bum n were ¢o 6-.wel S ene Iat 0.5 jtg/m in TBS
(50 M Tris, pH (I)T%I?ﬂf@g\sﬁhﬁgf@@r) h&‘i)a?‘ilé ha{l %f‘fé‘“rplj%!f‘%ls wer e

washed three tyesa it IHbLEBY . ang Wi skae 1 LhmﬁBﬁucgﬂél@H@I ng 3% BSA at room
temperature for 4 hours. Bl ocked pI at es were washed three tines in binding

buf fer (TBS 1 mv25 mpd,; 1 mM Cad z; mM MiC12) prior to assay. Ranps

cel 15 Thyor escens yﬁT)ngfgg&ﬁggwaﬁlo;m% AMBLRahR2YSRERARM I N bi ndi ng

buf f er 0 cell sane er W or w thout
conmpound. The cel | sthaBindingldEkitegrinm@dheit Réogptoss t he wel I's (2.5 x 105
cells/well) and incubated for 30 mnutes at 37C. Follow ng three washes
wi th binding buffer, adherent cells were |ysed 30 and quantitated using a

fluoroneter. Thgiiy REMBER ORSEINOENCES: fables 1, 2 and 3.

15 (iv) CORRESPONDENCE ADDRESS:
(A) ADDRESSEE: Rockey, Milnamow & Katz, Ltd.
(B) STREET: 180 N. Stetson Avenue, 2 Prudential Plaza,
Suite 4700
(C) CITY: Chicago
20 (D) STATE: IL
(E) COUNTRY: U.S.A.
(F) ZIP: 60601

(v) COMPUTER READABLE FORM:
25 (A) MEDIUM TYPE: Floppy disk
(B) COMPUTER: IBM PC compatible
(C) OPERATING SYSTEM: PC-DOS/MS-DOS
(Dj SOFTWARE: Patentln Release #1.0, Version #1.30

30 (vi) CURRENT APPLICATION DATA:
(A) APPLICATION NUMBER:
(B) FILING DATE:



I C50 is defined as the dose required to give 50% i nhibitienoMBel fookabl e 3
stands for Mass Spec. nd stands for not determned in the Tables. A stands
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 i¥OPHENded in the assay at a concentration of REHUFRI2464he | ower
the 1C50 value and the greater the percentage of inhibition, the nore
efficient the conpound is at prevention 69 cell adhesion. 5 Table I 10 15
Compound Nunber ! C50 (nM Mass Spectral Data (nfz) 87Calc'd (MH)- = 503. 22
Found (MH)- = 503((2)4CBBB$I€BTM'EI(H\T:(MH)- = 503. 22 Found (MH) 503 24
103Calc'd (MH)- = 503. 22 Found (MH)- 503 22 1240Cal c' d ( H)- 501. 24
Found (MH)' = 501.27 1370Calc'd (MH)- = 473.24 Found (MH) = 473 26

14150Cal c' d ( mﬁ ATTWW/MIN%WAHW7 25 1530Cal c'd (M+H) +
535. 25 Found ( 535. 00 1635Cal c d (MrH) + = 519. 25
(A) NAME: Katz, Martin L
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



Found (M+H)+ = 519.18 1760Calc'd (MH- = 521.21 Found (h@g—bttobegggoazz
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, WOuRAEASHI oxol -5-yl)-3-({(2
0xo0- 3- (2-t hi enyl net hyl) - 1- Found (M H) -
am no) propanoi ¢ acid, 20

S) - 2-[2-0. 15100Cal c' BCTNSq12464¢ 486. 37
= 486 20 i m dazol i di nyl ] hexanoyl }

(3S)-3-(1, 3-benzodi oxol - 5- yl)-3-(((2S)-2- (2 0. 005100Calc'd (MH)*' = 500.18
0X0- 3- ( 2-t hi enyl met hyI)tetrahydro 1(2H) -

pyri m di nyl ) hexanoyl LE@ N no) pr.opanqi ¢c_aci dFound, (M H)- = 500. 22

(39)-3-(1, 3, -benzodi éqrefﬁﬁw‘)edste(h@{e%}mgm@aﬂi@Wf@%&?c d (MH- = 582.17

0x0- 4- (2-thienyl) - g:#@gréz SO Meﬁﬂ}éﬁl lllumégd’eb)fgvay of the forego r$descr1 tion

thienyl nethyl)tetr ro-1 - pyrimd ) hlexanoyl )7anni no) pr opanoi ¢ acid
(39)-3-(1, 3- beml@dampdes Bmefbl)%gtﬁng @%sgrﬁytmmdmmmded as a non-limiting
5 illustration, since many variations will become apparent to those skilled in the
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:



2-[2-0x0-3-(2-thienyl methyl)-1, 3- di azepan-1-yl ) hexanoyl %3 'Ogol)%o%panoi o
acid Table 3 30 35 40 ConpoundMass Spectral Datal C50 (m z % ©

(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 benzodi azepi n-4-yl ] hexanoyl } am no) propanoi c acid

(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 (MH'" = 604.24

t hi ophenyhnet hyl ) t et rahydro- 1(2H) - pyragj nyl ] hexanoyl } am no) propanoi ¢ acid
(3S)-3-(1, 3-benzodi oxol -5-yl)-3-({2-[3-Calc'd (MH)- = 418.11>100

(phenyl oxy) phenyl ] acetyl) am no) propanoi ¢ aci dFound (MH)" 418. 12
(3S)-3-(1, 3-benzodi oxol -5-yl )-3-({2-[ H19%R_-3-[(2-Calc'd (MH)'"' = 510.171.3
t hi ophenyl net hyl ) am no] - 1( 2H) - Found (!VFF(gSiig = 510. 21 pyridinyl ] hexanoyl }

am no) propanoi ¢ acid (3S)-3-(1, 3-benzodi oxol -5-yl)-3-({2-[2-0x0-3-Calc'd

(MH"'= 472.1p04 2 él helvdemed Mg, 3- di hydro- 1 H benzi m dazol -1 -Found (M H) -
= 472.18 y1] acetyl)am no fB?o%ar?o“.‘”c acid 23 Qctober 2003 WO 00/ 68188
PCT/ USOQY 12464 57 5 10

J X\M
’ )L )\ )
(Rs;@\/c\ S

8
RS R Rt

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,



15 20 25 30 35 40 45 (3S)-3-(1, 3-benzodi oxol -5-yl)-3-({2- %30811358 | c' d
(MH- = 528.210.07 (phenyl methyl)-2, 3-di hydro- 1H benzi m'dazo F-+ound
(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) - Foung;;qM H ' = 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 y am no) pr opanoi c
acid (39)-3- (%ar%é%ﬁne?gggg%é’%@df)Cyé’ﬂ’%?‘f’} %yg%(%&gh@ g?‘m{&)ﬁ? - = 501. 2050
( phenyl met hyl §ycj_((ail{-})lalkﬂun@l (hvtep:gcyc]:tc g@ypagq, aroyl, aryloxy, arylamino, blaryl

(35 "ol {1 o) puEH L ERABRNY A GBLARYERRORRT, SoBElfanliol (1. -
489. 200. 004 (ﬁhﬂhyﬂemhlyl hete(arpplyldandeaghantdte, arylag@lkp0 and -
pyri di nyl ] hex EQ%} noi c acid, 34
(395)-3-(1, 3- bg zoc]’}(gxoﬁrmsé%\?%% ( 2-[2-0x0-3-Calc'd (MH "= 478. 200. 06
(phengll net hyl B, R LR dRﬁ,yHr,(R? R, R dandR'f atcoh dcdudenle are iddee®Bntly | hexanoyl }
ami no) pr opanoj g
art 10) 1 OPanoLSe a6t 3505 g o ogs, blgarely ks 10,
(phenyl net hyl alkjmyil adkdnyd plbed:3 i Hdroanyd thidd k)xy, bEydboyaiyl, aliphatic acyl, -
CF3, -COzH, -SH, -CN, -NO3, -NHa,, ~OH, alkynylamino, alkoxycarbonyl,
heterocycloyl, carboxy, -N(C,-Csalkyl)-C(O)C,-Csalkyl), -NHC(O)N(C,-
C3alkyl)C(O)-NH(C,-Calkyl),



qui nazol i nyl ] hexanoyl } am no) propanoi ¢ acid
(39)-3- (1, 3-benzodi oxol - 5-yl)-3- ({2-[3-[(2-Cal ¢’ d (MH)' = BF9°9c%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

(3S)-3-(1, 3-benzodi oxol -5-yl)-3-({2-[2-gxo0-5-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

3S) - 3- (1, 3- heygod 1 3 oy ' & 21100
E ph)enyl Eret hyl ) - 1(?&0@)}%&’? mm%i\:(}{é’,:og%“ ?kﬁafﬁéﬁsﬁ%‘ﬁﬁ)ﬁiﬁ?ﬁ@?)
ami no) pr opanddlEylawing, plkeyylammp, éﬁﬁeﬁ?zlﬁmwOE@Qr@r@s)elﬂql){él(@}%fis- Cal ¢’ d
(MH- = 475-@%%kmh@wiwllmhmy}’bﬁ,ztﬂk%i@,dp b)-0P0; 7 halodikyl,
pyri di nyl ] pent anoyl }am no) propanoi € “acid (3S)-3-(1,3
benzodi oxol - SAlyyatkoxyxarmxaldehyde, sarbpeangde.cyalophhgyeogbay?i0. 06

5- (phenyl net c)daﬂ]{()@%%ﬁ(ﬁgémﬂ fkyt '?1‘_)}"1, l?etégéyc%% aromatic, aroyl, aryloxy,

pyridazi nyl ] hexanoyl } no)prgp noic’ aci
(3S) - 3- (1, 3- bunlaourw Py thivaryRdiapdapmooheeycrdylc allfylaml Hralkend42 . 230. 4

henyl net hyl ) -3, A-di i h L = 542
(phenyl met hy r%l)%glgggﬁy a%rﬁ?%&?,merg%ﬂgzglﬁ% Edifong1,2485-68,-Calkyl), -SOs-

qui nazol i nyl ] opanoi’c
(3S) - 3- (1, 3- bénZodilkytlo bufengmido3ecarhamite.-apxlox gallcd lapd dC(WiNHj (berzyh39. 222
(phenyl net hy@-b#& gFound (M H) - = 539.22
qui nol i nyl ] hexanoyl } am no) propanoi ¢ acid 50 23 Oct ober 2003 WD 00/ 68188 58
SEQUENCE LI STRNG 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;-
C3alkyD)C(O)-NH(C;-Csalkyl), -NHC(O)NH(C;-Cgalkyl), -NHSO»(C;-Csalkyl),
-NHSOs(aryl), alkoxyalkyl, alkylamino, alkenylamino, di{C;-C;)amino, -
C(O)OC;-Cslalkyl), -C(O)NH-(C;-Cs)alkyl), -C(OIN(C;-Cialkyl)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;




PCT/ USO0/ 12464 5 (1) GENERAL | NFORVATI ON: 10 15 20 25 30 {4 NT:
Bi ediger, Ronald J.; Holland, George W; Kassir, 3anal N%%bﬁ§55§¥géRobert
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 (Vv)sGOVPUTER READABLE FORM  (A) MEDI 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)

CURRENT APPLI CATI L P | 10 TE 53
Ootober 2003 VO O%ﬁggﬁfg@elggﬂ%g@é%(g@} KON MR 1 (B geltGR
o1m a rng,

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




59 (C) CLASSI FI CATION: (viii) ATTORNEY/ AGENT | NFORVATI ON: %@2 %%Kat z,
Martin L. 5 (B) REGQ STRATI ON NUMBER: 25,011 (O REFERENCE% II;:2 ER:
TEX4542PO410US (i x) TELECOVMUNI CATI ON | NFORMATI ON: (A) TELEPHONE:
312-616-5400 10 (B) TELEFAX: 312-616-5460 (2) | NFORVATI ON FOR SEQ | D NO 1:
15 (i) SEQUBREBIBHARACTERI STICS: (A) LENGTH: 26 ami no arCTIES00m3467 YPE:

am no acid (C) STRANDEDNESS: single (D) TOPOLOGY: linear 20 (ii) MOLECULE
TYPE: protein 25 (xi) SEQUENCE DESCRI PTI @t SEQ ID NO 1: Cys Asp Gu Leu
Pro G@n Leu Val Thr Leu Pro H's Pro Asn Leu Hs 15 10 15 30 Ay 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 hergpy incorporated by
reference. The present invention is illusiRPated|by way of the foregoing
description and exanples. The foregoing dascrLiption is intended as a

non-limting 0 , OB
r)m /“\Rm
L
N—¢ N T
/ N\ |
6 R®
R 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);



5 illustration, since many variations wll beconme appare killed
inthe art in viewthereof. It is intended that all sucﬂiiggvégfgﬁgémjthin
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 present invention described herein w thout departing fromthe 10
concept and scope of the invention as defined in the followng clains: 23
QOct ober 2003 61 Clains 1. A conpound of the structure X ,1 MNI M/ \

Rfi Ra R wherein circle Qrepresents a g4pyridinone 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 integer of fromO to 3; Jis
selected fromthe i St npg3.0h4: 13- ; kS, -sel ected
fromthe group con‘g?gﬁ?lnﬁgg% %Ci:?? ’ gnglqu }({Gﬁ%eﬁﬂeg\ﬂgyﬁjyﬁw} Ilé " integer

of fromO to 3; L ¥l whareiptRednf Foriektendogatmipnaolesnatringg of -0-, - NR13-,

-S, and -(CH2), - I 9 0] ;X 1s selected fromthe
group consisting of - g R -%8%2%"“%@%}‘?; ]Pgﬁ)g‘f’\fﬁ%%”@’sozNHcmm, - OPO3H2,
- C( O) NHC( O) R @,a phaprapdduson iy accepstle sddl foereof.oxazol yl and hydroxyl; R %R 2

and R 3 are each independently selected fromthe group consisting of

hydr ogen, al kyl, al kenyl, al kynyl, hydroxyal kyl, aliphatic acyl,

al kynyl am no, 5. The compound of claim 4 which is a derivative thereof selected from the

group consisting of esters, carbamates, aminals, amides, optical isomers and

pro-drugs.

6. A compound of the structure

0]
RQ
@) OB
1 m R
R )"—r /L\
<R
R

wherein



al koxycar bonyl , heterocycl oyl, -CH=NOH, hal oal kyl, al koxy. % l:obexzé‘bCBCt ober
2003 6l1la carboxal dehyde, carboxam de, cycloal kyl, cycl oal ,

cycl oal kynyl, cycl oal kyl al kyl, aryl, heterocyclic aromatic, aroyl,
aryl oxy, arylam no, biaryl, thioaryl, diarylamno, heterocyclyl,
al kyl aryl, aral kenyl, aral kyl, alkyi heterocyclyl, heterocyclyl al 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 oggg, alkyl, alkenyl, alkynyl,
al koxy, al kenoxy, al kynoxy, thioal koxy, hydroxyal kyl, aliphatic acyl,

CF3, -CORH, - @A animpgger pfepro toNppr; - OH, al kynyl ani no aI koxycar bonyl ,
ot er 00ycl 0| 7 62050 oM Curo Bl OFO Lol QNG -

Gal kyl) € (O-NH(C | -~Calkyl), 23 W ofddah HC(eo N CL- S kyl ),
- NHSQ2( C1- C3aF%¥¥§0 NHSCQ(aryI) al koxyal kyl , aIkyIarnlno alkenylanlno
di (C1- C3) am npic sEAQEIRCEa ih) Mt (S50

- C(O N( C1- C3al Iésf %—1% Stmg%gﬁmm’ Sc#a oa kk‘?”]ére oxyal koxy,
carboxaldehyd@lH@%ﬁb@&%ﬂﬁhe cycloalkyl cycl oal kenyl , cycloalkynyl
cycl oal kyl al ki, , I arylanlno

bi aryl, thioaryl Ew{gﬁﬁﬁ%ﬁ¥ﬁ%#%92 gﬁ%?ﬁnnﬁ&9¥kn1Q%¥§9§Y gﬁ
aral kyl , al kyh%@&ﬁﬂo@lyal gx]kenjdealém@dylwdytb)aialdwl,,al@hdﬂfqmy],,alk-yﬁglz;r( 188 C3a] kyl ),
-S03 (G -C3 0 arhaog nd - C(O) NH( benzyl)
groups; and EQKX%Q %H] H%Q%E do? rogﬁlggﬁé%%ﬁ%ﬁgk%?kﬁbdrogen, al kyl,
ai kenyl, al kyw]qualch:hk@(Wrbakd«mde;«wclcalldwn@rxlyoalkmjdp@tck@&lwnyhydr oxyal kyl ,

21 koxycar bony I FEDAsE, S @b iE Fymaik B A Y EEa kyi )
-NHC( O) N( C1- B3mirHydipGldahinbH{cBio GRayikalkylaryd Nk &) yHr &8k yIC6al kyl ),

- NHS02( C1- Cgallié%hgterocyclyl 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,



-NHSQ2(aryl ), al koxyal kyl, al kyl am no, al kenyl am no, di(g%ﬁgﬁ%ggﬁﬂﬂﬁyé
C(OO0(Cl-C3)al kyl), -C(ONH(Cl-C3)al kyl), -C(O N(Ct-C3alky . - NCH,
- 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) groupgs wherein B, R, R4, R6, R38, R9,

R, R11, R12, R13, R 4, R15 and R16 are unsubstituted or substituted with
at | east one electron donating or electron mﬁthdramﬁng group; wherein when

LS N3 By RR RIS ATk AGE B RAL AL Bisdiey, and uhereln a

| east one of ot her t Oct ober 2003 62a and
wher ei n when hrdrexyatifcry) glipRatig acylREFan§ (RO - EE}é,IcéJN tH@aI-Iﬁﬁ'iz, makl, form a

ring; or a ph t apl fNee - _npound of
claiml mhere?g |rcﬁﬁ’é}#%w%ﬁﬁgglﬁgﬁﬁm ?bg Eﬂﬁ&ﬁ% ﬁ§ﬂaér et erocycl yl
ring. | The cot@dGn€dkyigl- HW(D)Wcﬁsallgﬂ)ﬂ(@éNfM@t Cyaddkylher eof sel ected from

Do 31 0UP CORCRETACLeSHAL 01601 b0 AR NATASL, 4R, P LS5
00/ 68188 PCTI ﬂgm‘nilm}@ﬂ(eﬁﬁaﬁum di_‘(Ei C;)amino, -C(O)O-( C;-Csalkyl), -C{(O)NH~(

C;-Csalkyl), -C(O)N(C;-Csalkyl),, -CH=NOH, -PO3;H;, -OPO;H,, 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;-
( 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,



20 wherein Y, at each occurrence, is independently sel ect gr oup
consisting of C(O, N, CR, C(R2)(R3), NR5, CH O and S Engpg{ogg}lﬁ%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, gshi oal koxy, hydroxyal kyl, aliphatic
acyl, -CF3, nitro, amno, cyan, carboxy, N(Cl-C3 al kyl)-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, al keny ! nyl_gidIho )

_C(0 0O (Cl-C3 al ky%@ﬂ%%)a‘klﬁl—e& {Lcﬁé ﬁy%ﬂﬁmta@'@&]}{ )"%]H@Qn-aopowz,
-C(O N(C1-C3 al kyl m2g; hal oal kyl, al koxyal koxy, carboxal dehyde,

car boxani de. ~ cycl ogldherofit he%etlc*ﬁ%w'ﬁ o6 R Rk YO her EXEhORRENL A kYl . ary,
aroyl, aryloxy, arylam no | ary oary di aryl'am no térocycl yl,

al kyl aryl, aral kensid thrrallnl&landeﬂ f)(gﬂlkh@t%ﬁtil@ymlaylfonn mengr ocycl yl al kyl

sul fonyl, -S0 al kyl), sul fonam do,

aryl oxyal kyl , &a;%gxggﬁ% EM!))EICC gﬂgnéjt fhg%f) )NH( benzyl); 23 October 2003 64
wherein when L is -NR13- R9 and R13 taken together nmay forma ring; and
wherein R6 and R8 taken toget her may forma ring; and wherein R9 and R10
taken together may forma ring; or a pharmaceutically acceptable salt

t her eof .



5. The conpound of claim4 which is a derivative thereof sgh dogom t he
group consisting of esters, carbamates, am nals, am des, opt| c I soners
and pro-drugs. 6. A conpound of the structure 0 0 wherein 23 Oct ober 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, agkenyl, 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 , 7.2 B %Mﬁﬁ’bfdmﬁ}’@lom@}elﬁ}ql%&ﬁélor t@{),ylili’ atr&%lr%&%ﬁﬁlllée% aromati c,
aroyl, aryloxy, aryl gm no, biaryl hi oary di arH( am no erocycl yl,

al kyl aryl | aradreangentlyzsebactegifrom me@pm@c@mw@pwra brb@féirfd’é)ﬂcRylSal kyl ,
carbamate, ar Xypah k9 ;pfggﬁ _RS, Roand
Rt at each oc%iﬁﬂrgniéeﬂargwgaggﬂ %epengﬂé%{%r%/je% I %%ﬁ? e group
consi sting of wherdindyiéreroh &l 1o of&lil2).2 Shexsimn iy zepoas! R5isarily | | aI kenyl ,

al kynyl , al koxy, al kenoxy, al kynoxy, thioal koxy, hydroxyal koxy, aliphatic
acyl , -CF3, -C2H, -SH, -CN, -N®2, -NH2, -OH, al kynylam no,

al koxycar bony$. A behpewdyditidtructme boxy, - N( G - C3al kyl )- C(O) (C1- C3al kyl ),

- NHC( O) N( C1- C3al kyl ) C(O) NH( C1- C3al kyl ), -

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;



NHC( O) NH( C1- C6al kyl ), NHS02( Cl- C3al kyl ), NHSO02(aryl), §¥¢955¥ 003
al kyl & no. al kenyl ani no. di (CL-C3) ani no, - (0 O { Cl. Caal AN (
Cl- C3al kyl), -C(O N(Cl-C3al kyl)2, -CH=NOH, -PO3H2, -OPO3H2, hanaIkyI

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), guyfonam 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,

thi oal koxy, hydREMPaRRYR'. A RIBIRE 23R ar GER occur@RBHhreosth - ON - NC2,
-NH2, - OH, alkynylanlno al koxycar bonyl , heteroc | oyl

_N( Cl- C3al ky! ydegegyientiy. ehstedyfrom thenotopaussting o8 d@gqndl@gweéyi C3al kyl ),

- NHC( O) NH( C1- | | kyl ,
Aty am no, 8 Keny! e dr (Lt e i QRS ke
- C(O) NH- ( C1- GHipdipks a9yl, -CE6.GON:H1 - mamkw 1)4@;, —N m@@ma - OPO3H2,

o Koy ko kgL RERdelEe BB DRIBIL 5w C o U CEreheg) ken!
aryl oxy, aryl Téﬂﬁcrﬁ@)lea@}}lkyl)ﬂﬁmi‘éHQ@1,-Cﬁxll~aﬂ),{FHHHG@)NH&@@@&:WH, yl,
oLy raben cananns QU ATREIRE bl HpsXEbAL Y
aryl oxyal kyl 0@ -Cs)ap@aNHL 15802 C)-Ceplloyl p s C(OREH €10h - BalkRD, -GO)NRG,- R8, R9,
donati ng.or T BIPRer G Thdrai v Gt bk BB 55a and wherei n
when L is - NRarboxRldéhpde] ciRb8xdimike, myt:mgmyhe:yclmlyeriyd,r epclatiyngt, and wherein
at least one c%fclo%lkylaé}gﬂ ary? hnyarocyctz)le c ar%xr}]}% 1ctarr]9ﬁ, p&%&??aerg}famino, 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®, R®, R?, R'%, R"", R, R'®, 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.



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

phar maceutical ly acceptable salt thereof 23 Cctober 2003 :gcﬁkm?héxg%npound
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, hetegjgcyclic aromatic,

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

al kyl , aroyl aryloxy cycl oal kyl, cycl oal kenyl, cycl oal kynyl, biaryl,
aryl am no, 3 oher 20938 B, 1 RS, R9
R10, R 7, C%hﬁgﬂ%%gfa£¥%§g%@§%%§fBgﬁ%éﬁafg'égbhgﬁﬁkdepengently

sel ect ed fronmﬂm@mgmdbﬁnduw5m5R|m@13¥anydﬁbgehmemkmdg@ﬂyhahkym al kenyl ,

2 el KOs PLIERS @ P K, (AR o DA Y B o | phat i ¢

al koxycar bonyihe ghepemosyichDyl halagenbakyl, hal it @QaLH&byyﬁkcxuﬁmmGBalkyI) -
NHC( O) N( C1- hik L")yﬁ( O) NH( C1- C3al kyl ), - NHC(O) NH( Cl1- C6al kyl ),

NHS02( C1- C3al ? HS2(aryl ), al koxyal kyl, al kyl am no, al kenyl am no,
dNCl@Mmm) -C(O O ( G-cC3al kyl), QQNH(GJ3MWU -C(O NG -

Carbess] dehyt(j:,e_bz ot s BRPRYTS Rt &g B RERY R Rt

cycl oal kyl al kil® anamf aretmeat}emdepmﬁemlyahﬁimgdncammkﬂyt 1,3erepk@Kyxolaryll ami no,
biary), thioaryl, di aryl am no, heterocyclyl, alkylaryl, aral kenyl,
aral kyl , alkylheterocyclyl, heterocyclylalkyl, sul fonyl ,

- S02- (C - C3al Ky 1A compdad (of €e-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;



C3al kyl ), sufonam do, carbamate, aryloxyal kyl and -C(O) NH 5@ 2 Hups;
R' is selected fromthe group consisting of hydrogen, alkyl, en )
al kynyl, hydroxyal kyl, aliphatic acyl, alkynylam no, al koxycar bonyl ,

heterocycloyl, - CH=NCH, hal oal kyl , alkoxyalkyl, car boxal 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, rbamat 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
donating or Bl Rétwonsvm’tmRWdageaﬂ]QH@epeMtigé%@seaf@ﬁn!h% gsdupone of R6 and

[ Mt b ot e nan INALoge . and, el 15, a0 L L s Tooet e my
wherein R19 anlkyiQ, thidedioxtyplyetrtvgraliogyaliphstin acyt,i-0F;, -COrHa-§haChaceut i cal |y
sccept a0 seli Rigetn, 45 ARG ISR SIS ARG Cly L m S
R6 and R19 ar @sﬂél@éhc[(ﬁlﬂ@pgndbﬂﬁ |-WHT ) NI(E 1 Caallgnl), NH@(@BN(@F zero to three,
5}}%:} Oegﬁh o¢ I)QT{Q?I(\)IH%C] @%P%g@ﬂ@@b%c?ﬁgm&BdNHBwaghf'%li&&%lﬁylcOns' i'(f)' ng
The conrgound 43 Y%ny w%‘f%w}?@n%a EpEImIRG 4 bfaxai}wl)a@m%q(ﬁ@ RO, R',
R18 and R20 a(r@, e@alhylb,nd@mﬂdi@rﬂil@sawm C@QﬁNO&th@ﬁlz, L@Posﬂz,
1,3, ot Ol oRq¥) PRGBSl EUFASSR SRallsse n oirele @
cycloalkyl, cycloalkenyl, cycloalkynyl, cycloalky]alky] aryl, heterocychc
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.



1qg{ SNN RTf ~0and 0 qis an integer of zero to foppcBefSiReEr
2003 66¢c B, R, R6, R3, RO and R10 are each independently selected fromthe
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 )C(O NH( G - C3al kyl ), NHS02( G - C3al kyl ), NHSQ2(aryl),
al koxyal kyl, -Cl-C3al kyl am no, al kenyl 6&m no, al kynyl am no,
di (Cl1-C3al kyl )ami no, -C(O O (Cl-C3alkyl), -C(ONH (Cl-C3alkyl), -CH=NOH,
-PO3H2, -OPO3H2, - C(O N(Cl-C3al kyl)2, hal oal kyl, al koxyal koxy,
CafFOX?Lthrgﬂf-T@f@?mﬁﬁhdﬁfdaﬁﬁﬁﬂQﬂhkmhB:RiqvﬁﬁﬂhgfﬁhdRﬁﬁﬁé@ﬁ%kynylg
cycl oal kyl a ar ter cljc aromatic, aroyl, aryloxy, arylam no,
biaryl, thi oa}/%ﬂe,l’e 68P¥/Féﬁtﬁ‘gg&ﬁéb%8"&89&%%13,“869 YR ?“da?lhﬂkgﬁwq
aral kyl , al ky[Rﬁ;—:‘:itQﬁﬁﬁ&@hﬁbnceb%eﬁdls[b)éﬁde\ﬁﬂ?|58M:ted siakd |a oup-consisting of

, Su

02, (L oo e LI SR T OISR bt
fromthe group consisting of hydrogen, alkyl, alkenyl, alkynyl,
TGENGE ol ol ol RSP B R s s B (ba cycl onl Kyl +
oyl ary oy ety Tae T e e R oyl vl
al kyl ar yl o ar aq’y;gigﬁ%ipyl)tmxgrﬁq@]amino) propanoic acid, ,(38)—3-( 1,3-benz_odié;xol—5-yl)—3- |
((ZR,S)-2-(3-benzyl-5—methyl—i-oxo- 1(ZH)-pyridinyl)hexanoylamino)propanoic
acid, (3.5')—3-(1,3-benzodioxol—5 -yD)-3-((2R.5)-2-(3-(3-chlorobenzyl)-5-methyl-2-
oxo-1(ZH)#pyﬁdinyl)hexmoylamino)propanoic acid, (3S)-3-(1,3-benzodioxol-
5 -yI)-3-(((2.S‘)-2—(2—0x0—3 -(phenylmethyl)-1 (ZH)-pyridinyl)hexanoyl)amino)
propanoic acid, (35)-3-(1,3-benzodioxol-3 -yl)-3—((2—(3-chlorophenyl)methyl)-5—
methyl-2-oxo-1(2H)-pyridinyl)hexanoyl)amino)propanoic acid, (35)-3- {[(25)-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 -benzy1¥S-methyl-?.-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-



al kyl heterocyclyl, heterocyclylalkyl, carbamate, aryl oxya)XpktogBFogos
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, al kylaryl, alkyl, aroyl, aryl oxy, cycloalkyr,
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 agg R8 nust be other than hydrogen;
and wherein RO and R 10 taken together may forma ring; or a

phar maceutically acceptable salt thereof. 23 October 2003 66d 12. The

fﬁg‘égzﬂﬁeﬂ | Slsg%ﬂgééxlmﬁgfﬂa)g%rﬁag@%?@u@%ééﬁ? £¥h2@*38¥0bﬁ976’ﬂ)6§‘8}?ﬁ§’§§ alkyl, R
R5
O i o et CRE RS AT AheAbGyl BARRERIRININoRRLACIARE (s mihe g1 oup

I en and rreth and R21 is
gryl OI13 IA CaiERAUNH-isedIecyIpd- (f{nqmeggdgmgm @dimyla't;thly?-t{ﬂmﬁszj (11?-2 "
enzodl 0xXo 0XO0 thien t tetra ro- -
pyri mi di ny|)he¥@3mxl hpameal})mm@p@am%cwé 3(33%3?@ ()1/ 3- benzo)éi oxol -5-yl)-3
(2R S)-2-(3- benzyhe e Iot vl 2sQtorsRll B b ARiangyloasido) pr opanoi c

acid,

(35)-3-(1, 3- b@ gelenepte iy ﬁmhbywarﬁ{uajar@ahmaa@a (33-CH {2+ Slnetizgi2)y 0:%- net hyl - 2-
oxo- 1(2H)-py r|d|n | ) hexano¥1an1no Pro panoi ¢ aci d %3
S)-3-(1, 3- benﬂdﬂhfmxhiheihyl) 1(2H)-pyridinyljhexanoyl}amino)-3-3-(2-

S>-yl)-3- (((2-8 eﬁ'xy Topy )phgn);i]%ropaﬁom a(t,lgyaB)Sj %ﬁ[g Fﬁlﬂﬂé‘fdnqétﬁyl}ﬂhzwg@?yl ) ami no)
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pyndmyl]hexa.noyl} amino)propanoic a01d (3S)-3-({2-[3-[(2-chloro-4-

ﬂuorophenyl)methyl] -5-methyl-2-oxo-1(2H)-pyridinylJhexanoyl} 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.



aci d,
(39)-3-{[2-(3-benzyl -5-net hyl - 2- oxopyri di n- 1( 2H) - yI)hexanoy13 %)Pﬁﬁ%% > 3-

(3-1 sopropoxyphenyl ) propanoi ¢ aci d,

(3S)-3-({2-[3-(3-chl orobenzyl) -5- nethyl- 2- oxopyridi n- 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-
. met hyl - 2- oxopyri di n- 1( 2H) - yl ) hexanoyl gsfam no } - 3-(3-et hoxy- 4-

met hoxyphenyl ) propanoi c acid, (3 S)-3- ([2-(3-benzyl-5-nethyl-2-oxopyridin-
1(2H) -yl ) hexanoyl ] am no} - 3- (4- met hoxy- 3- et hyl phenyl ) propanoi ¢ acid, (3S)-
3- {[2-(3-benzyl -5- et hyh&n@wﬂwﬂeﬂté&ﬂ&atﬂe bﬂﬂ“@%@.ﬁﬂﬁébﬁm no }-3-
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nethylphenyl)nethyl] 2- 0x0- I( 2H) ri di nyl'] hexanoyl } “am ho) propanoi ¢ aci d,

(3S)-3-(3-fl uob@pﬁbﬁyﬁeﬁhﬂ%?@pmdmét@m vl heparmyBarhpiog {4 retetyl-1 11 ( 2H) -
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[(1 -methyl et hykomxu Iy REQR0 AN 0PI A ndete1 (3 biphefid-A ( 1-
nethylethyl)oxy phenyl H%Y] [gm ﬁg{Z 0X0- 1- pheﬁyﬁnethyl)
i, 2-di hydro- . -yl)propanoic acid, (38) 3-({(28)-2-3- (2-ch10r0 6- methylbenzyl) 5-methyl-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'-



3-pyridinyl]-2-phenyl acetyl }am no) propanoic acid and pha i y
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the group consisting of (3 S)-3- ‘

([(2S)-2-(3-benzyl -5-net hyl - 2- oxopyri di n-1( 2H) -yl ) hexanoyl Jainino } - 3-
(3,4 -di methoxy-1, 1" - bi phenyl -4-yl)propanoic acid, (3S)-3-({(2S)-2-]3-
chl or obenzyl ) - 5- net hyl - 2- oxopyri di n=1(2H) -yl ] hexanoyl} 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-
({(2S)-2-[3-(2-chl oro-6-net hyl benzyl ) -5 6%et hyl - 2- oxopyri di n-1 (2H) -

yl ] hexanoyl } am no) propanoi c acid, (3S)-3-([(2S)-2-(3-benzyl-5-nethyl - 2-
oxopyridi n-1(2H) -yl ) hexanoyl ] azni no} -3-(1, 1" -bi phenyl -4-yl) propanoi ¢c acid,
(3S)-3-(1,1" - bi phenyl -4-yl)-3-({(2S)-2-[3-(2-chl orobenzyl) -5- et hyl - 2-
oxopyridi n-1(2H) -yl ] hexanoyl ) am no) propanoic acid, (3 S)-3-{[(2S)-2-(3-
benzyl - 5- met hybipRenykdyl)progrmeid ¢ @) 3 YH-HEAIRDYI [ anlhlowbinzyy-Jdethybhyl - 1, 1
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(3S)-3-(1, 1" - binpthepitnyBpydphnde bdid, 385 24 {(38)c2{3-(2,6-dichlorobenzyi)-5-
- chl or obenzyl ) - 5- et hyl - 2_'OXOP ridin-1(2H) -vyl] hexanoyl 1am’ no) pr opanoi ¢ aci d,
(3 methyl-2-oxopyridin- (\ﬁH)-yl]hexanoyl amino)-3-(4-methylphenyl)propanoic

S)-3-(1,1' -bip 31 35 4 2 =R Bz (2= )1z Q- Bl yl)-5-nmet hyl -

2- oxopyri di n- %?‘gl)(és)fﬁ ?’4&%&2%%?@&%&%%%&%?{12 Sg‘é?qﬁyrrezz é%é?ﬁ@;‘{ [(29)-2-(3-
1(2H)-yljhexanoyl} amino)-3-(4-methyiphenyl)propanoic acid, (35)-3-({(25)-2-
[3-(2,6¥diﬂﬁorobenzy1)—5-methyl-?.—oxopyridin— 1(2H)-yl]hexanoyl} amino)-3-(4-
methylphenyl)propanoic acid, (35)-3-(1,3-benzodioxol-5-y1)-3-({(28)-2-[3-(2,6-

(2-

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-



benzyl - 5- net hyl - 2- oxopyri di n- 1(2H) -yl ) hexanoyl ] am no }-3-$20-kheys 1. 1

23 Cctober 2003 66g bi phenyl -3-yi) propanoi c acid,

(3S)-3-({(2S)-2-[3-(2-chorobenzyl)-5-met hyl -2- oxopyri di n-

1(2H) -yl ] hexanoyl } am no)-3-(2'-rnethoxy-1, 1" -bi phenyl -3- yl)propanoic

acid, (39)-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-net hoxybengst ) - 5- net hyl - 2-

oxopyridin-1(2H) -yl ] hexanoyl} am no) - 3-(4-net hyl phenyl ) propanoic 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- et hyl phenyl )propan0| c acid, (3

S)-3-({(2S)-2-[3-(3, 5-

di met hyl b( - &S}Q&B@ﬁ@ne@ylbmﬁrﬁ-meﬂlﬂ@mpp);llqﬂliréﬁ?é:ﬂoyI } ani no) - 3- (4-

nmet hyl phenyl ) anolc ac 3. S (2°) 33 nzyl)-5-

rnet hyl - 2- oxé’@b?’?aﬁp}ﬁl}fim’(n?wbvﬁifﬁ&gﬁgﬁ{) 32@'% ﬁ%&”@g’(%%ng‘ 9’%@%@% ) pr opanoi ¢

acid, (39)- 3; g ?} kﬁeﬁ%‘l)@hﬁf S-kbpidheayl ) - 5- met hyl - 2- oxopyri di n-
n am

1(2H) yi ] hex 4- et hyl phenyl )pr opanoi ¢ aci d, (s
S)-3-({(29)- &i]hexanoyl}axmno)propanmc acid, (38)-3-(1,3-benzodioxol-5-yl)-3-({(25)-2-
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L S e, SRS sy 1 rraren
5 O S S e
[ 3- (2- f | uor o-efroRBhhEy PP ackd, (B {25 PP {R-tidombafzgh)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)propanoic acid, (3S)-3-(1,3-benzodioxol-5-y1)-3-(((2R)-2-(1-
benzyl—S-methyl;Z—oxoil 2-dihydropyridin-3-y)hexanoyl)amino) propanoic

acid and p]_:xanﬁaceutically acceptable salts thereof.



yl ] hexanoyl } am no) propanoi c acid, (3S)-3-({(295)-2-[3-(2-c r - 5-
nmet hyl - 2- oxopyri di n- 1(2H) -yl ] hexanoyl } am no) - 3-(3, 4- ﬂﬁ%c&%@Pf&&?

di et hoxyphenyl ) propanoi ¢ acid, (3

S)-3-(3, 4-di et hoxyphenyl )-3-({(2S)-2-[3-(2, 6-

di f | uorobenzyl ) -5- nmet hyl - 2- oxopyri di n-1(211) -yl ] hexanoyl } am no) propanoi 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- 66i

chl or o- 6-f 1 uor obenzyl ) - 5- net hyl - 2- oxopyr1 di n- 1( 2H) - yl ] hexanoyl }

am no) - 3- (3- et hoxyphenyl ) propanoi ¢ aci d,
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S)-3-({(2S)-2:f 3542 roben - Be |+ 2
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aci d, pyridinyl)hexanoylamino)propanoic acid or a pharmaceutically acceptable salt
(3S)-3-({(28”52}%§_(2-chlorobenzyl)-5-nethy|-2-oxopyridin-l(2kD-yI]-4-
nethylpentanoyFﬁ m no) - 3- (4- net hyl phenyl ) propanoi ¢ acid, (3S)-3-(1,3 benzo
dioxol -5 -yl)-3 -({(2 S)-2- [3 - (2-chlorob enzyl)-5 -nethyl-2-oxopyridin-
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yl)-3-({(29S) - 2eddpdidaificildenzyl ) - 5- net hyl - 2- oxopyri di n- 1(2H) -yl ] - 3-
nethylbutanoy]}%ghno rogﬁ oic a Hd, .

(3S) - 3- (1, 3- BETAIHBKGTV Y decapipbie Seyer.

2-[3-(2-chl orobenzyl) -5- et hyl - 2- oxopyri din-1(211) -yl ]-3- phenyl propanoyl }
am no) propanoic acid, (3 S)-3-({(2S)-2-[3-(2-chl orobenzyl)-5-

met hyl - 2- oxopyri di n- 1( 2H) -yl ] - 3- phenyl pr opanoyl } am no) - 3- (4-

met hyl phenyl ) propanoi ¢ acid, (3S)-3-(1, 3-benzodi oxol -5-yl)-3-(((2R)-2-(1-
benzyl - 5- met hyl - 2- oxo' 1, 2- di hydr opyri di n- 3-yl ) hexanoyl ) am no) propanoi c
acid and pharmaceutically acceptable salts thereof. 23 Cctober 2003 66i 15.
(3S)-3-(l ,3-benzodi oxol -5-yl)-3-((2S)-2-(3-benzyl -5-net hyl - 2- oxo- 1( 2H) -
-pyridinyl)hexanoyl ar ni no) propanoi c acid or a pharmaceutically acceptable
salt thereof 16. A pharnmaceutical conposition conprising: a conpound of
claiml ; in a pharmaceutically acceptable carrier.





