CASPASE | NHI BI TORS AND USES THEREOF CROSS REFERENCE TO RELATED APPLI CATI ONS
[ 0001] This application clainms the benefit of United States Ei£v§5§0ﬂﬁ5
Application 60/392,592 filed June 28, 2002 and United States Fyion
Application 60/435,073, filed Decenber 20, 2002, the entirety of both
docunents being incorporated herein by reference. FIELD OF THE | NVENTI ON
[0002] This invention is in the field of nmedicinal chemstry and relates to
conpounds, and pharmaceutical conpositions thereof, that inhibit caspases
that nediate cell apoptosis and inflammdtion. The invention also relates to
processes for preparing the conpounds and to nethods of using the conpounds
and pharnmaceutical conpositions of this invention to treat di seases where
caspase activity is i npAfseasedNBASKGROUNRDOESEEErMVENE| ON [ 0003] Apopt osi s,
or programmed cell death, 1s a principal mechanism by whi ch organi sns

el imnate unwanted cells. The der egul at| on of apot05| s, either excessive
apoptosis or the fail GRBSEqg - {O : ¢ahed in a nunber of
di seases sugho®@s] Canc@iis %fﬂﬁl%caﬂt%hagﬂﬂxﬁékﬁé‘% Qe diaar ders,

i schem ¢ di seases and certain neurodegenerative di sorders see gener al | y

Sci ence, 283tatemPranisicrgd8Prpiiratien @Q/392Mﬁ92 Rend.ed Qainle. 2Bi,ol ., 7, 663
(1991)). [ s fa atease enzynes that are
key medi at 8?{265 qﬁﬁgﬂ?ﬁ%erélsﬁ:ﬁgtepsa?ﬁﬁflgioﬁo aﬁ%p]t tijs and cel |l disassenbly
(Thor nberry60 QG 0705 CECXD@@cemPer 20, 2002, the entirety of both

documents being incorporated herein by reference.

FIELD OF THE INVENTION

[0002] This invention is in the field of medicinal
chemistry and relates to compounds, and pharmaceutical
compositions thereof, that inhibit caspases that mediate
cell apoptosis and inflammation. The invention also
relates to processes for preparing the compounds and to
methods of using the compounds and pharmaceutical
compositions of this invention to treat diseases where

caspase activity is implicated.

BACKGROUND OF THE INVENTION

[00031 Apoptosis, or programmed cell death, is a
principal mechanism by which organisms eliminate unwanted
cells. The deregulation of apoptosis, either excessive
apoptosis or the fallure to undergo it, has bheen
implicated in a number of diseases such as cancer, acute
inflammatory and autoimmune disorders, ischemic diseases
and certain neurodegenerative disorders (see generally
Science, 281, 1283-1312 (1998); Ellis et al., Ann. Rev.
Cell. Biol., 7, 663 (1891)).

[0004] Caspases are a family of cysteine protease
enzymes that are key mediators in the signaling pathways

for apoptosis and cell disassembly (Thornberry, Chem.



Biol., 5 RO97-R103 (1998)). These signaling pathways vary dependi ng on cel
type and stimulus, but all apoptosis pathways appear to convei@e at, g”%fnnnn
effector pathway | eading to proteolysis of key proteins. Casp gegiérea“
involved in both the effector phase of the signaling pathway and further
upstreamat its initiation. The upstream caspases involved in initiation
events becone activated and in turn activate other caspases that are
involved in the | ater phases of apoptosis;2L00051 Caspase-1, the first
identified caspase, is also known as interleukin converting enzyne or "ICE."
Caspase-1 converts precursor interleukin-1(3 ("plL-1(3") to the
pro-infl anmat oBfodct i ve RV nRbBY3 spbl9§) k- clBwesgsionalpny- peBhayseen Asp- 116
and Al a-117. Beside - e o] r own human
caspases, all %?Irgv\%e@%ﬁgﬁggvéns%%gif?ig%?ela?ldz% tggﬂgl\é[? yl Epgsflgges. They are

al so observed tgopaveist pahlgeays r eppeaenentorfvargat altteastomhonr am no acid
resi dues on the tgrninaL sidelof t he cleava%ﬁ si,t e. [gOOGl The, caspases
have been cl asSiEEEOFnP FRFEe! SYTHID ST USFHENYSSR PheXG¥i RE° BTt sequence
that is prefecaggdagesperabinlylvesopnizath tHee eFreupoef pheas pas eshe Whi ch

i ncl udes caspases 1, ,4, 5 and 13, have _been shown to prefer hydrophobic
aromati c anmi noSiSPaLing PRBRYRY ornd B EHRF NBSETeRRaPtsiEe dPLEFREIIRavage

site. Another mgoupsthahni BEEYEESs CASRASRY] 2n 3nd@Rdation’ 86RGHE Ze aspartyl
residues at both positions 1 and 4 on the N-termnal side of the cleavage

site, and pref degoinp agtivgtiedcenadf inspud woringre Atheicr dagpaups Weth
| nol udes caspases Gy 8124200 10 10L8! B ATHIBeoRELYS 0 the primary
recogni ti on sequence, but seemto

[0005] Caspase-1, the first identified caspase, is

also known as interleukin converting enzyme or “ICH."

Caspase-1 converts precursor interleukin-1B (*pIL-1B”) to
the pro-inflammatory active form by specific cleavage of
pIL-1B between Asp-116 and Ala-117. Besides caspase-1
there are also eleven other known human caspases, all of
which cleave specifically at aspartyl residues. They are
also observed to have stringent requirements for at least
four amino acid residues on the N-terminal side of the
cleavage site.

[0006] The caspases have been classified into three
groups depending on the amino acid sequence that is
preferred or primarily recognized. The group of
caspases, which includes caspases 1, 4, 5 and 13, have
been shown to prefer hydrophobic aromatic amino acids at
position 4 on the N-terminal side of the cleavage site.
Another group that includes caspases 2, 3 and 7,
recognize aspartyl residues at both positions 1 and 4 on
the N-terminal side of the cleavage site, and preferably
a sequence of Asp-Glu-X-Asp. A third group, which
includes caspases 6, 8, 9 and 10, tolerate many amino

acids in the primary recognition sequence, but seem to



0,7 c -3 prefer residues wth branched, aliphatic side chains such as
valine and | eucine at position 4. [0007] The caspases have als ,bgem gnqpped
according to their perceived function. The first subfamly c s Hsts 0 #
caspases-1 (ICE), 4, 5 and 13. These caspases have been shown to be invol ved
in pro- inflannatory cyt oki ne processing and therefore play an inportant
role in inflammation. Caspase-1, the nost studied enzynme of this class,
activates the IL-10 precursor by proteol ytic cleavage. This enzyme therefore
plays a key role in the inflanmtory response. Caspase-1 is also involved in
t he processing of interferon-y inducing factor (I3 F) which stinulates the
production of PpPreEerf erevidaaraith bepnchednoakbigphatoe divtk dmdulsasesh

antigen presentaél 1écel ]%g&gvatl n agg cell, adhesion. [0008] The
remai ni ng caspases’ na & up T he Second aﬁa FAPPd* subfani | i es. These enzynes

are of central [nmmmrtanCEherbaémaSe@thavelhuéarbée@rg&duﬁhdxﬁdm&&ﬁing|eadlng
to apoptosis. One subfanuﬁéicon3|sts of the enzypes involved in initiating

events in the apdptRtit PYAIMER? SuRCtdarng TranSHiRt i sHe™idvgnal s from the

pl asma nmenbr anezoAerdes sopfcatslﬂa%e%utif %&bh%/ | pcl wideng CRppaseRse 8, 9 and 10.
The other subfam iy, consisting of the effector caspases 3, 6 and 7, are

i nvol ved i n thecaswargas deaws thespmsdioway dgebevimvelvedtin amdt in the

Pyt o L MBI, P s S, B B MR AL S o AR RL T e,

t hen di sabl e DNnportant role in inflammation. Caspase 1, the most
studied enzyme of this class, activates the IL-1f
precursor by proteolytic cleavage. This enzyme therefore
plays a key role in the inflammatory response. Caspase-l1
is also involved in the processing of interferon-vy
inducing factor (IGIF) which stimulates the production of
interferon gamma, a key immunoregulator that modulates
antigen presentation, T-cell activation and cell
adhesion.
£0008] The remaining caspases make up the second and
third subfamilies. These enzymes are of central
importance in the intracellular signaling pathways
leading to apoptosis. One subfamily consists of the
enzymes involved in initiating events in the apoptotic
pathway, including transduction of signals from the
plasma membrane. Members of this subfamily include
caspases-2, 8, 9% and 10. The other subfamily, consisting
of the effector caspases 3, 6 and 7, are involved in the
final downstream cleavage events that result in the
systematic breakdown and death of the cell by apoptosis.
Caspases involved in the upstream signal transduction
activate the downstream caspases, which then disable DNA
repair mechanisms, fragment DNA, dismantle the cell

cytoskeleton and finally fragment the cell.



repair mechani sns, fragnment DNA, dismantle the cell cytoskeleton and finally
fragment the cell. 15 DEC '006 -4 [0009] Know edge of the four am no acid
sequence primarily recognized by the caspases has been used td 5 d&di giiG
caspase inhibitors. Reversible tetrapeptide inhibitors have been prepared
having the structure CH3CO [P4]-[P3]-[P2]-CHR) CH2CO2H where P2 to P4
represent an optinmal am no acid recognition sequence and Ris an al dehyde,
nitrile or ketone capable of binding to the caspase cysteine sulfhydryl.
Rano and Thornberry, Chem Biol. 4, 149- 155 (1997); Malli, et al., Bioorg.
Med. Chem Lett. 3, 2689-2692 (1993); N cholson et al., Nature 376, 37-43
(1995). Irrever$PpPeIi nhitndwlraddrased thie fher amihogatkd tetduprpi i de

recogni ti on sequence have been , prepared where R is an acyl oxynet hyl ket one
- COCH200OR . R Pi‘%‘“%&-;ﬂ%ﬁ?‘f%‘aﬂn%dg%yo CofaFPPSEanET _tlafi%la %ﬁ;ﬂo such as
2, 6-dichl or obena@yi@ﬁyc@fghg@eirzmi%ﬂt%&oﬂﬂévwgime&ééragpéﬁﬁ\aéﬁg group such
as For . Thonnber[éqet al., Biochemstry 33, 3934 (1994); Dolle et al., J

Med. Chem 37, 1BB3P5Erg 15u4y Peso RorrrRedubrVieg e calgpasiqaniiibfPors to
treat a varietypgf- téﬂlﬂiﬁﬁ%ﬁﬁcégﬁmr@%@‘:%@t gd wLhboal,.ificrease in

cel lul ar apoptosis_has been denonstrated using peptidic caspase inhibitors.
For exanpl e, inopkodehtamptelarichseaoeninhpbi segsehaycabdeh ish@m to reduce

it arction. to Feaeaett AR K RGBS e, L SR ¥ B ¢ ng 11 om
stroke, to reducespapostcydtoairsd isuldho@iredi.s Rato newd oflogimsdrdef ictidm.i n
Biol. 4, 149-155 (1997); Mjalli, et al., Bioorg. Med.
Chem. Lett., 3, 2689-2692 (19%3); Nicholson et al., Nature
376, 37-43 (1995). Irreversible inhibitors based on the

analogous tetrapeptide recognition sequence have been
prepared where R is an acyloxymethylketone —COCH,OCOR'.
R’ 1s exemplified by an optiocnally subsiituted phenyl
such as 2,6-dichlorobenzoyloxy and where R is COCH,X where
X is a leaving group such as F or Cl. Thornberry et al.,
Biochemistry 33, 3934 (1994); Dolle et al., J Med. Chem.
37, 563-564 (1994).

[0010] The utility of caspase inhibitors to treat a
variety of mammalian disease states associated with an
increase in cellular apoptogis has been demonstrated
using peptidic caspase inhibitors. For example, in
rodent models caspase inhibitors have been shown to
reduce infarct size and inhibit cardiomyocyte apoptosis
after myocardial infarction, to reduce lesion volume and
neurological deficit resulting from stroke, to reduce
post-traumatic apoptosis and neurological deficit in
traumatic brain injury, to be effective in treating
fulminant liver destruction, and to improved survival
after endotoxic shock. Yaoita et al., Circulation, 97,
276 (1998); Endres et al., J Cerebral Blood Flow and
Metabolism, 18, 238, {1998); Cheng et al., J. Clin.
Invest., 101, 1992 (1998); Yakovlev et al., J



traumatic brain injury, to be effective in treating fulmnant |iver
destruction, and to inproved survival after endotoxic shock. I@p@{{ etnml .,
Circulation, 97, 276 (1998); Endres et al., J Cerebral Blood Flow and

Met abolism 18, 238, (1998); Cheng et al., J. din. Invest., 101, 1992
(1998); Yakovlev et al., J 15 DEC 2006 -5 Neuroscience, 17, 7415 (1997);
Rodriquez et al., J. Exp. Med., 184, 2067 (1996); G ohnyer et al., Ml.
Med., 5, 585 (1999). (0011] In general, ng peptidic inhibitors described
above are very potent against sone of the Caspase enzynes. However, this
pot ency has not always been reflected in cellular nodels of apoptosis. In
addi ti on pept ilRuggHsdsRasts 13 e TEypi ¢2P8Y) cRodriardz et Il . ,uddegkpabl e

phar macol ogi cal opglgt, € C 00 I ar-pti pqQor, stability and
rapi d net abol i sMrfeiQf' 'Pl(iastg‘t’n%rO%gngl §r62éc§r8$rﬂyﬁ %?Iﬁrls'c’ot‘yebrly %)gghho bgi es,
C ark and Moos,5&ds(19CEI.i s Horwood, Chichester, England, 1990). [0012]

Recogni zing th to inprove the har macpol .ogi.cal, . properties o he
peptidic caspaggﬂ): hibiF@r§Fn§§8EPdBﬁ?h@f@??%%é%%ﬁh Oﬁgvgeﬁgﬁﬁ£?éported.
Anongst these, dutiddiab@r samiepsrtie BgadiinGaed bihase Reapakepl aced by
derivatives of 3-am nopyridin-2-ones and 5-am nopyri m din-4-ones have

recei ved nuch &%mMeson HOYevPEr efBis, PEBeRG6 Negemal alwalvs) bepplle et al . J.
) Tl eyt ghodly B RN Clghgately T 7i00
conpounds of geremtdlde inhibitors are typically characterized by

undesirable pharmacological properties such as poor oral

absorption, poor stability and rapid metabolism.

Plattner and Norbeck, in Drug Discovery Technologies,

Clark and Moosg, Eds. (Ellis Horwood, Chichester, England,

1990).

[0012] Recognizing the need to improve the

pharmacological properties of the peptidic caspase

inhibitors, peptidomimetic inhibitors have been reported.

Amongst these, inhibitors where the P3 amino acid has

been replaced by derivatives of 3-aminopyridin-2-ones and

5-aminopyrimidin-4-ones have received much attention (US

Patent 5,756,466 (Bemis et al.); Dolle et al. J. Med.

Chem. 39, 2438, (1998); Golec et al. Bioorg. Med. Chem.

Lett. 7, 2181, (1997); Semple et al, Biorg. Med. Chem.

Lett. 7, 1337, (1997) involving compounds of general

structure:
X§§r,R3 COH
S .
0 Rz o

wherein R;-Rs and X are various groups.

[0013] Due to the inherent problems of the peptidic
inhibitors, there continues to be a need for small
molecule, nonpeptide caspase inhibitors that are potent,

stable, and penetrate membranes to provide effective



structure: R3 CO2H R4'" "x4 H'~IKNY VHRL Il wherein RI-R4 and X are
various groups. [0013] Due to the inherent problens of the peptldl ﬁ
inhibitors, there continues to be a need for small nol ecul e, inﬁ

caspase inhibitors that are potent, stable, and penetrate rrerrbranes to
provide effective Gu L -6 inhibition of apoptosis in vivo. Such conpounds
woul d be extrenely useful in treating the aforenentioned di seases where
caspase enzynes play a role. WD 01/42216 di scl oses caspase inhibitors and
uses thereof. The present invention provi dé5 a sel ection over the WO 01/ 42216
di scl osure. Sunmary of the Invention [0014] The present invention provides a
conmpound of f otmidlai 4ioW oRAPOPEd@iGHInNvREo | I—BmYchOchiEpcﬁmdM’nefoajlﬂ b¥X is CH

or NN Yis halo, trifluoro oxy, .Or tra uor heno rﬁ s aCleéb

strai ght chai ne@'orels ]éﬁ&h‘%ggu; léxyﬂ ;tr E‘gh ?o@ erﬁ%ﬁ%l élséﬁseﬁr

and where caspase enzymes play a role., WO 01/42216 discloses
caspase inhibitors and uses thereof. The present
invention provides a selection over the WO 01/42216

disclosure.

Summary of the Invention

[00141] The present invention provides a compound of

formula X:

o)
R3 X
ﬁ 0 OH
. N
R N Y
H
0 R2 o)
I -

X is CH or N;

wherein:

Y is halo, trifluorophenoxy, or tetrafluorophenoxy;

R? is a Ci¢ straight chained or branched alkyl;

R® is hydrogen, halo, OCF;, CN, or CF3; and

R* is hydrogen, halo, OCF;, SR, CN, CF;, Ar, or T-Ar;
wherein:

T is O or S;

R is a Ci straight chained or branched alkyl;

Ar is a pheﬁyl ring optionally substituted with 1-3
groups selected from halo, CHs, CFs3, CN, OMe, OCFs, and
NR°R®; and

R® and R® each is independently H or C;s alkyl, or R’
and R®, taken together, form a 5-7 membered ring

optionally containing up to 3 heteroatoms selected from

0, S, NH, and N(Cji-s alkyl};



R4 is hydrogen, halo, OCF3, SR, CN, CF3, Ar, or T-Ar; wherein: Tis 0 or S
Ris a Cl.6 straight chained or branched al kyl; Ar is a phenyl iﬁggrﬁ 005
optionally substituted with 1-3 groups selected from hal o, CH3, “CES, éh

Ove, OCF3, and NR5R6; and R5 and R6 each is independently Hor Cl_6 alkyl,
or RS and R6, taken together, forma 5-7 nmenbered ring optionally
containing up to 3 heteroatons selected from 0, S, NH, and N(Cl-6 al kyl); 15
D C 2006 -7 provided that when Y is halo, then both, R3 and R4, are not

si mul t aneousl y hydrogen. [0015] The presert’7nvention al so provides

phar maceuti cal conpositions and nmethods using such conpositions for treating
a caspase- nedi abedvildedaskat Deten |wd Demdiol, pthen bbthherl rvRNE&EONsFH016] The
present invention provifes a co und of formulal: 0O 3 RI \ X 0 OH 1N
R4 )", HY 0 RZ°H SWiefErpee fg TH9eR- Y is halo, trifluorophenoxy, or

tetrafl uorophengeyisi The present invention also provides
pharmaceutical compositions and methods using such

compositions for treating a caspase-mediated disease.

Detailed Description of the Invention

[00161 The present invention provides a compound of

formula I:

0
RS X
ﬁ 0 OH
N
R N Y
H
o] R? 0
T

X is CH or N;

wherein:

Y is halo, trifluorophenoxy, or tetrafluorophenoxy;

R? is a C;.g straight chained or branched alkyl;

R? is hydrogen, halo, OCF;, CN, or CF;; and

R? is hydrogen, halo, OCF;, SR, CN, CFi;, Ar, or T-Ar;
wherein:

T is O or 8;

R 1s a Cj-s straight chained or branched alkyl;

Ar is a phenyl ring optionally substituted with 1-3
groups selected from halo, CH;, CF3, CN, OMe, OCF3, and
NR°R®; and

R® and R® each is independently E or Ci-g straight
chained or branched alkyl, or R® and R®, taken together,
form a 5-7 membered ring optionally containing up to 3
heteroatoms selected from O, S, NH, and N(C;-g-straight
chained or branched alkyl):;



R2 is a Cl1_6 straight chained or branched al kyl; R3. is hydrogen, halo
ON, or CF3; and R4 is hydrogen, halo, OCF3, SR, ON, CF3, Ar, or T-Ar;
wherein: Tis Oor S, Ris a Cl_6 straight chained or branched{dl QAL 2885is a
phenyl ring optionally substituted with 1-3 groups selected from hal o, CH3,
OCF3, and NR5R6 ; and R5 and R6 each is independently H or

CF3, CN, QOw,
Cl. 6 straight

chai ned or branched al kyl, or R5 and R6, taken together

, OCF3,

, form

a 5-7 nmenbered ring optionally containing up to 3 heteroatons selected from

0, S, NH and
provi ded t hat

N(Cl_6-straight chained or Branched al kyl); DEC (("1"
when Y is halo, then both, R3 and R4, are not sinultane

hydr ogen. [ 001Hrdviddotthat enbadinmeathafo f oty @dch, RR3 i sndhy/dr agren,

OCF3, CN, CF3,
defi ned above.

or T-Ar; mhereiEMT Ar, and the other variables are as

00 FEUHIERESHEUNB¥IEPIS e present i nvention represen

-8
ously
hal o,

t a

sel ection over fdpamgenus 1@f ahBtBERAENSMmBET oPURIkCat on YO Ql/ 42216, the
entire disclosure of which 1is incorporated herein. Specifically, t he

conmpounds of

theinagesenhalavefEFon @hvEFan ondkpect ethensins Iy pAirsi agd

ability to inhihjt qyg@gtgg&iagmg%ogré é%%%g$kﬁigb%%%ease fromactiva

cells. [0019]
n-propyl, or i
in

According to a preferre I'ment, ‘in formula |l is
sdri@dy| . [[be20pmpocodslioff) the omseatpiefentédnenbodi nen

represent a selection over the genus of International PCT
Publication WO 01/42216, the entire disclosure of which
is incorporated herein. Specifically, the compounds of
the present invention have an unexpected and surprising
ability to inhibit apoptosis and/or inhibit I1-18% release
from activated cells.

[0019] According to a preferred embodiment, R? in
formula I is ethyl, n-propyl, or isopropyl.

[0020] According to a more preferred embodiment, R? in
formula I is ethyl.

[0021] According to an even more preferred embodiment,
R? in formula I is (8)-ethyl.

[0022] According to a preferred embodiment, R’ in
formula I is hydrogen.

0023] According to a preferred embodiment, Y in

formula I is F, trifluorophenoxy, or tetrafluorophenoxy.

[0024] According to another preferred embodiment, the
present invention provides a compound of formula IA:
o]
R3
X 0 OH
N
4
R ” F
RZ
IA

wherein:

R%? is ethyl, n-propyl, or isopropyl; and

ted
et hyl,
t, R2



formula | is ethyl. [0021] According to an even nore preferred enbodi nent,

R2 in formula |l is (S)-ethyl. [0022] According to a preferred enbodi nent, R3
in formula | is hydrogen. 0023] According to a preferred enbg% gﬁ LU% in
formula | is F, trifluorophenoxy, or tetrafluorophenoxy. [0024] According to
anot her preferred enbodi nent, the present invention provides a conmpound of
formula lIA: 0 RBOOH NRA/ HF OR2O IA wherein: R2 is ethyl,
n-propyl, or isopropyl; and 1 r~ DEC 2006 -9 R3 and R4 are each

i ndependent |y hydrogen, halo, OCF3, CN, CP3, or Ar, provided that both R3
and R4 are not sinultaneously hydrogen; Ar is a phenyl ring optionally '
substituted with 1-3R? gmoumé seéecdet iﬁdﬁpéﬁﬂemtlQH&ydEEQenCNhaL&ﬁ OCF3, and

NR5R6; and R5 a8§$ an;'S i nde endentlaééﬂgﬂ' %@? tgai ght_, chained or
branched al kyl 3'R§%% e, Fa n RIJGEY th B Angkdherss FPhg
optional |y cont gifhNgandoli®l3 hiRfeat ons sel ected fromO0, S, NH and
N(Cl-6-straight chained or branched al kyl);
Ar i1s a phenyl ring optlonally substituted with 1-3
groups selected from halo, CH;, CF;, CN, OMe, OCF;, and
NR°R®; and
R® and R® each is independently H or C;-¢ straight
chained or branched alkyl, or R® and Rs, taken together,
form a 5-7 membered ring optionally containing up to 3
hetercatoms selected from O, 8, NH, and N(Cj-g—straight
chained or branched alkyl);
[0025] According to another embodiment of formula IA,
R® and R! are each independently hydrogen, halo, OCF;, CN,
or CF;, provided that both, R® and R%, are not
simultaneously hydrogen; and R® is as defined above for
formula IA.
[0026] According to a preferred embodiment, R? in the
compound of formula IA is ethyl.
[0027] According to a more preferred embodiment, R? in
formula IA is (S)-ethyl.
[0028] According to another preferred embodiment, R? in
the compound of formula IA is isopropyl.
[0029] According to a preferred embodiment, R’ in the
compound of formula IA is hydrogen.
[0030] According to a preferred embodiment, R* in the
compound of formula IA is F, Cl, CN, Ar, or CF3.
[0031] According to a more preferred embodiment, R* in
the compound of formula IA is Cl.
[0032] According to another more preferred embodiment,
R* in the compound of formula IA is CFs.
[0033] According to another preferred embodiment, R® in
the compound of formula IA is hydrogen, and R! is F, CI,
CN, Ar, or CFsj.



[ 0025] According to another enbodinent of fornmula 1A, R3 and R4 are each

i ndependent |y hydrogen, halo, OCF3, CN, or CF3, provided that lP@tEEPRg @Ed
R4, are not sinultaneously hydrogen; and R2 is as defined above PoPkif U | a
| A [0026] According to a preferred enbodinent, R2 in the conpound of
formula A is ethyl. [0027] According to a nore preferred enbodinent, R2 in
formula TAis (S)-ethyl. [0028] According to another preferred enbodi nent, R2
in the conpound of fornula IAis isopropy{,.[0029] According to a preferred
enbodi nent, R3 in the conpound of formula c?A i s hydrogen. [0030] According
to a preferred enbodinent, R4 in the conpound of formula IAis F, O, CN,
Ar, or CF3. [00BYq3%kccor diaferodng i¥er anpreetrpresfiermastisiadingati nR” tife

conmpound of for i e | or di %F)gr smore~preferred
enbodi nment , R4%%¢r@’dc%ﬁ€85n§%gﬁa¥8ﬁnél %gl%q(li]’ts&%%g &g?EA%gbr ding to
anot her pref er r EAD3FDbodi RentordRBai ho thetbenpoueikenfed mmhddineAt sRhyidr ogen,
and R4 is F, d CN, Ar r CE3. 1 2005 .-10 [0034] 4According to

anot her pref er r'&f SHIRHHhECE I%’rf“HEa'?Eg i:%g’f%%%g E1‘11(55r]r'§|.|l éslé?—’l's hydr ogen
and R4 is d. [O0H Acccdinddnbotanahbeheprefefdmcherdradidimehs, RB*iin the

conpound of fornmula IAis hydrogen and R4 is CF3. [0036] ,According to
anot her pr ef er r'eRP SHATRAWEhCL R3rMHlat fe tHNPERESt I8t ful 4518t s hydrogen

and R4 is Ar. (g9 ACoU a9 nk08nahBehePr5f &F d8b e hRddeRhe ,t BRe

present invention provides a compound of formula IB:

0
3 |
R X
ﬁ o OH
N
R* N OA?
H
) R? o)
IB

X is CH or N;

wherein:

R? is ethyl, n-propyl, or isopropyl;
R? and R® are each independently hydrogen, halo,
OCF3, CN, or CFa; and

Ar® is trifluorophenyl or tetrafluorophenyl.
[0038] According to a preferred embodiment, Ar? in the
compound of formula IB is 2,3,5,6-tetrafluorophenyl.
[0039] According to a preferred embodiment, R* in the
compound of formula IB is ethyl.
[0040] According to a more preferred embodiment, R? in
formula IB is (8)-ethyl.
[0041] According to a preferred embodiment, X in the
compound of formula IB is CH.

[0042] According to a preferred embodiment, R’ in the

compound of formula IB is hydrogen.



present invention provides a conpound of formula IB. 0 3 OOH R X) MNJ"N
RA HOAr2 H ORZ O IB wherein: Xis CHor NN R is ethyl, n-propyl, or

i sopropyl; R3 and R4 are each independently hydrogen, halo, OCF3, [jEN ,ﬁbW
CF3; and Ar 2 is trifluorophenyl or tetrafluorophenyl. [0038] Accordlng to a
preferred enbodinent, Ar 2 in the conpound of fornmula IBis

2,3,5,6-tetrafl uorophenyl. [0039] According to a preferred enbodinent, R2 in
the conmpound of forrmula IBis ethyl. [0040] According to a nore preferred
enbodi ment, R2 in formula IBis (S)-ethyls7]0041] According to a preferred
enbodi ment, X in the conpound of formula IBis CH [0042] According to a
preferred enbodj nent conpound of formula IBis hégrogen -11-

[0043] Accor di nd%31a pr@FéPFé&ngnﬁﬁd?h%Fﬁ eﬁ%?ql?mhﬂglm@ﬁﬁpo ndToft¥r mul a 1 B
is F, d, or C3m QgﬁAbngggﬁgnggIBolg.ﬁDQ@LpQﬁ;Qﬁged enbodi ment, R4 in the

conpound of formula inis

[0044] Accordlng to a more preferred embodiment, R* in
the compound of formula IB is Cl.
[0045] According to a more preferred embodiment, R* in
the compound of formula IB is CFs.
[0046] According to a preferred embodiment, R’ in the

. compound of formula IB is hydrogen, and R* is F, Cl, or
CF3.
[0047] According to another preferred embodiment, Ar?
in the compound of formula IB is
2,3,5,6-tetrafluorophenyl, R® is hydrogen, and R?! is cl.
[0048] According to another preferred embodiment, the

present invention provides a compound of formula IC:

R3 N
ﬁ o OH
, N
N F
R H
o) R? 0

IC

wherein:
R? is ethyl, n-propyl, or isopropyl;

R® is hydrogen, halo, OCF3;, CN, or CFs;

R* is halo, OCF; CN, CFs;, SR, or T-Ar;

T is O or S;

R is a Ci.¢ straight chained or branched alkyl;

Ar ig a phenyl ring optionally substituted with 1-3
groups selected from halo, CHs, CF3, CN, OMe, OCFj3, and
NR°R®; and

R® and R® each is independently H or Ci-g straight
chained or branched alkyl, or' R® and R®, taken

together, form a 5-7 membered ring optionally



[ 0045] According to a nore preferred enbodinment, R4 in the conpound of
formula IBis CF3. [0046] According to a preferred enbodi nent, q 06
conmpound of forrmula IB is hydrogen, and R4 is F, C, or CF3. [5347FEHP?Q‘
According to another preferred enbodinent, Ar 2 in the conmpound of formula
IBis 2,3,5 6-tetrafluorophenyl, R3 is hydrogen, and R4 is C. [0048]

According to another preferred enbodi nent, the present invention provides a

conmpound of formula IC O 1 OOH RBRgNRAHF 0))20

is ethyl, n-propyl, or isopropyl; R3is rogen, halo, OCF3, CN, or
R4 is halo, OCF3 CN, CF3, SR, or T-Ar; Tis Oor S Ris a Cl 6 strai
chai ned or branchednbakyingAnpitso &8 ghesradoationg epleohalll Frembst ig,uter with

1-3 | h . , CRE3, .CN 3 NR5R6; d RS
and Rgrgggﬁ ?g ?ﬁéﬁgé&&gﬂ%Tg{fg%éggéfﬁ§¥ﬂﬁQaP§hgyg%ﬁééﬁe%lQQPbranched Zrkyl,

or R5 and RG,
2006

| C wherein: RZ

CF3;
ght

t BB t ogeideerdihgr foaaSpre Perhel ethjddigeept b@nahky 15 DEC
compound of formula IC, R* is T-Ar;

[0050] According to a preferred embodiment, R? in the
compound of formula IC is ethyl.

[0051] Acceording to a more preferred embodiment, R?® in
formula IC is (S)-ethyl.

[0052] According to a preferred embodiment, R® in the
compound of formula IC is hydrogen.

[0053] According to a preferred embodiment, R? in the
compound of formula IC is F, Cl, CN, or CFs.

[0054] According to a more preferred embodiment, R* in
the compound of formula IC is Cl.

[0055] According to a preferred embodiment, T in the
compound of formula IC is O.

[0056] According to a preferred embodiment, Ar if
present in the compound of formula IC, is optionally
substituted with CF3 or halo (preferably, the haloc is
chloro or fluoro).

[0057] As used herein, "C;g" indicates the presence ot

1, 2, 3, 4, 5, or 6 carbon atoms (or optional heteroatom

gsubstituted therefor).
[0058] According to a more preferred embodiment, the

present invention provides a compound of formula I,

selected from Table 1 below:



-12 containing up to 3 heteroatons selected fromo, s, NH  and
N(Cl_6-strai ght chained or branched al kyl). [0049] According to a prefeyked
enbodi ment of the conpound of fornmula IC, R4 is T-Ar; [0050] Aqdbdﬁﬂhg&ﬁ% a
preferred enbodinent, R2 in the conpound of fornmula ICis ethyl. [0051]
According to a nore preferred enbodinment, R2 in fornula ICis (S)-ethyl.

[ 0052] According to a preferred enbodinent, R3 in the conpound of forrmula IC
i's hydrogen. [0053] According to a preferrgg enbodinent, R4 in the conpound
of formula ICis F, C, CN, or CF3. [0054] According to a nore preferred
enbodi ment, R4 in the conpound of fornmula ICis C. [0055] According to a
preferred enbodinent, T in the conmpound@®Sfdrmula ICis 0. [0056] According
to a preferred enbodinent, Ar if present in the conpound of forrmula IC, is
optionally substituted with CF3 or halo (preferably, the halo is <chloro or
fluoro). [0057] As used herein, "Cl_6" indicates t presence of 1, 2, 3, 4,
5, or 6 carbon atoms (or gaptiopnal heteroatom substjtuted therefor). [0058]
According to a nore prefermed ented t, the pr€senppi nvention provides a
conpound of formula I, sel roE?Fable 1 below. ? Gu -13 Table 1 0

R N Y
0 R? o}
{I)

Example | R* | R | R® ¥ X
T c1 | = Et F CH
2 CF, H Et F CH
3 H cl Et F CH
'l H CF; | Et F CH

5 cl H Et 2,3,5,6- N
tetrafluoro
. phenoxy
6 H H Et 2,3,5,6- N
tetrafluoro
phenoxy
7 H H Et 2,4,6- N
trifluoroph
enoxy
8 H H Et 2,3,6- N
trifluoroph
enoxy
9 H H Et 2,3,5,6- CH
tetrafluoro
phenoxy
10 Cl H Bt 2,3,5,6- CH
' tetrafluoro
phenoxy




O
CH
uo
N

6-
C 2

CH
00)

OH NRANY H O20(l) Exanple RR:RY; 1 ClL HEt FCH 2 CF3
3 HCLE FCH 4 HCFR3EE FCH 5 d HE 2,3,56- N
ro phenoxy 6 HHE 2,3,56- N tetrafluoro phenoxy 1@3@H§:Em§g
trifluoroph enoxy 8 HHEt 2,3,6- N trifluoroph enoxy H H Et
tetrafluoro phenoxy 10 d HEt 2,3,5,6- CH tetrafluoro phenoxy
-14-
. Example - R* R R? Y X
1T c1 ¢l | Et 2,3,5,6- CH
tetrafluoro
phenoxy
12, 2-chloro- | H Et F N
phenoxy
13 3-chloro-| H Et F N
phenoxy
T4 | 3-fluoro-| = Et F N
phenoxy
15 2,4~ H Bt F N
{ dichloro-
.| phenoxy
16 phenylsul H Et F N
fanyl
A 3-fluoro-| H Et F N
phenylsul
' fanyl
18 Cl i-Pr F CH
19 CF3 Et 2,3,5,6- CH
tetrafluoro
phenoxy
20 CF, H Et 2,3,5, 6- N
tetrafluoro
phenoxy
21 phenyl Et F CH
22 S (n-Pr) H Bt F N
[0059] According to another embodiment, the present

invention provides a pharmaceutical composition

comprising:

a) a compound of formula I, as defined above,

or a

pharmaceutically acceptable salt thereof; and



-14 eExample Rj' RY x d d E 2,3,5,6- CH tetrafluoro phenoxy 12.
2-chloro- HEt F N phenoxy 13" 3-chloro- HEt F N phenoxy T 4 3-fluoro- H
Et F N phenoxy 1,51 2,4- HEt F N dichloro phenoxy 16 phenyls% HEt -Fs
fanyl 17 3-fluoro- HEt F N phenylsul fanyl 1'Bd Hi-Pr b §EEI &
2,3,5,6- CHtetrafluoro phenoxy 20: CF3 HEt 2,3,5,6- Ntetrafluoro
phenoxy 21 phenyl HEt F CH 2,2 S(n-Pr) HEt F N [0059] According to
anot her enbodi nent, the present |nvent|on5£rOV|des a pharmaceuti cal
conposition conprising:
b} a pharmaceutically acceptable carrier, adjuvant
or vehicle.
[0060] According to a preferred embodiment, the
pharmaceutical composition of the present invention
comprises:
a) a compound of formula IA, formula IB, or formula
IC; and
b) a pharmaceutically acceptable carrier, adjuvant
or vehicle. '
[0061] According to a more preferred embodiment, the
pharmaceutical composition of the present invention
comprises a compound selected from Table 1 above.
[0062] Compounds of this invention may exist in
solution as either the open form 1 or the cyclized

hemiketal form 2. The representation herein of either

isomeric form is meant to include the other.

j@fﬁﬁf peeS Vel

Form 1 Form 2

[0063] Tt will be apparent to one skilled in the art that
certain compounds of this invention may exist in
tautomeric forms or hydrated forms, all such forms of the
compounds beling within the scope of the invention.

Unless otherwise stated, structures depicted herein are
also meant to include all stereochemical forms of the
structure; i.e., the R and S configurations for each
asymmetric center, Therefore, single stereochemical
isomers as well as enantiomeric and diastereomeric
mixtures of the present compounds are within the scope of

the invention. Unless otherwise stated, structures



a) a compound of fornula I, as defined above, or a pharmaceutically
acceptable salt thereof; and LE 2i ?35 -15 b) a pharnaceutically acceptable
carrier, adjuvant or vehicle. [0060] According to a preferred ehfopf frefliig
the pharmaceutical conposition of the present invention conprises: a) a
compound of formula IA fornmula IB, or formula |1C;, and b) a pharmaceutically
acceptable carrier, adjuvant or vehicle. [0061] According to a nore
preferred enbodi nent, the pharnaceutical conposition of the present

i nvention conprises a conpound sel ect ed~#Pom Tabl e 1 above. 10062]
Compounds of this invention may exist in solution as either the open forml
or the cyclizedepherelehateinrard.alde neepresentatione heseboueis aitdrer
isoneric formis _neant to {nclude the other. O R3\ I X NOH :xx INNd Y O
RZ H O O Rz HOMLESRK PRESr #i 2L DO CaNOIEl OB SppEPERt 1T OtRiCBUM | ed i n

the art that ggrtahBacoEpRYNdSFOf émlier}vgehbeﬁnagyh%ﬁ% ¢ tautoneric
forms or hydrated forns, all such forns of the  conpounds being wthin the

scope of the ipveaehbnstntessedtensamitsdogt ghedreplacenaniesotiepi cted herein
are also mean k0,006 yde, ahl, SLERGPCT IR 0" BB Phe'PErlacement of

a carbon by a ¥*c- or YcC-enriched carbon are within the

scope of this invention.

[0064] The compounds of this invention may be prepared

in general by methods known to those skilled in the art

for analogous compounds. Synthetic routes to the

compounds of the present invention are generically

described in WO 01/42216. For the purposes of

illustration, the following Schemes I-IV for the

synthesis of the compounds of the present invention are

provided.
Scheme I
i 0
Ot-Bu
R X Rs X
3 %l O H2N¢Y 7\1\)?\ Ot-Bu
R N\/IKOH B OH Ry I N Y
4 H —_— : H
H O = OH
O = a -:;\
A ~ c
b,c
0]
Rs Xﬁ
O OH
N
R4DLF . N Y
0] ~ 0

Reagents: {a) EDC/DMAP/HOBt/THF; (D) Dess-Martin

periodinane; (c) TFA/DCM



structure; i.e., the Rand S configurations for each asymetric center.
Therefore, single stereochemcal isonmers as well as enantioneric. a

di astereonmeric m xtures of the present compounds are mﬁthiﬁfiﬁgﬁ;é@@% of
the invention. Unless otherw se stated, structures 15 DEC 200& -16 depicted
herein are also neant to include conpounds that differ only in the presence
of one or nore isotopically enriched atons. For exanple, conpounds having
the present structures except for the re ,?penent of a hydrogen by a
deuteriumor tritium or the replacenent a carbon by a 13C or
14C-enriched carbon are within the scope of this invention. [0064] The
conpounds of tH&Fhventlirmogaepebd phepar ethe i foGeneirat dhpnestibgden&nown t o

those skilled jn the ar qr, anal,ogo C ounds. Synthetic routes to the
conpounds of the p%e%%‘nhq%&gn?i_gé—g%ﬁgﬁ 3 |%%?Iflj/°p)>c§'§s"?‘r_i bed in WD 01/42216.
For the pur poseshyifcardddisimiats;omOBEhes f DHhwivt srgyisaherms d=zd1¥;f enrt he
synthesis of the c gpogﬁfs of the presepnt. invention are _provided. Scheme | 0
O O-Bu R3 | YeRaWqEAuran, JFARASORFHE0renaetgy a5igdinnEN 1s

dichloromethane; DMAP is 4-dimethylaminopyridine. Acid A
is coupled to amino alcohol B to give amide € . The
hydroxy group in compound C is oxidized to give the
ketone followed by acid hydrolysis of the tert butyl
ester to give I’ as the free acid.

[0066] In the case of fluoromethyl ketones where CHY
is CHyF, the amino alcohol B may be obtained according to
the method of Revesz et al., Tetrahedron Lett. 35, 9693
(19%84). 1In the case of fluoro-substituted phenoxy
ketones where Y in CHyY is 2,3,5,6-tetrafluorophenoxy,
2,4,6-trifluorophenoxy, or 2,3,6-trifluorophenoxy, the
amino alcohol B may be obtained by methods analogous to
those of Semple et al., Bioorganic and Medicinal

Chemistry Letters, 7, 1337 (19897) (Scheme II).




b,c ORXO0OOH R INHY OO0 Reagents: (a) EDC/ DVAP/ HOBt/ THF; (b)
Dess-Martin periodinane; (c) TFADCM 15 2 06 DEC -17 [0065] Lfﬁﬁﬁ?ﬁqﬁzﬁ
above, the follow ng abbreviations are used; EDC is ~ L2t

1- (3-di net hyl am nopropyl )-3- ethyl carbodiimde; HOBt is

1- hydr oxybenzotri azole; THE is tetrahydrofuran; TFA is trifluoroacetic acid;
DCM is dichl oronet hane; DMAP is 4-dinet hyl am nopyridine. Acid A is coupled
to am no alcohol Bto give anide C. The hydroxy group in conpound Cis
oxidized to give the ketone followed by &acid hydrolysis of the tert butyl
ester to give 2' as the free acid. [0066] In the case of fluoronethyl ketones
where CH2Y i s XcHiRfme tire am no al cohol B may be obtained according to the
met hod of Revesz et al., Tetrahedron Lett. 35, 9693 (1994). In the case of
fluoro-substituted phenoxy ketones where Y in CH2Y is

2,3,5, 6- tetrafluorophenoxy, 2,4,6-trifluorophenoxy, or

2,3,6-trifluorophenoxy, the no al cohol B may be obtai ned y nmet hods
analogous to those of Senp t al., Bioorganic and Nbdmcl ofhem stry

Letters, 7, 1337 (1997) ScHene ﬁ'ﬁ“) 1r, DEC 200 he | 2
Ej/ ~o OA

D

O
Ot-Bu
Ot-Bu
OH

BI

Reagents: (a)KF/DMF/Ar?0H; (b) NaBH,/THF; (c) Hy/Pd/C/MeOH

[0067] n scheme IT above, the following abbreviations
are used: KF is pota551um fluoride; DMF is N,N-
dimethylformamide; Ar?0H is either 2,3,5,6-
tetraflucrophenol, 2,4,6-trifluorophenol or 2,3,6-
trifluorophenol; THF is tetahydrofuran; MeOH i1s methanol.
Commercially avallable bromoketone D is reacted with the
appropriately substituted fluorophenol and potassium
fluoride to give phenoxy ketone E. The ketone is then
reduced with sodium borohydride to give the alcohol F,
which is hydrogenated using palladium on carbon as
catalyst to give the amino alcohol B’ (Ar®=fluoro-

substituted phenyl) .



OO OO-Bu OQ-BuaO NQCAA2 COOkHNj Br OO DE b O OOQG-Bu
O-Bu ONOAr2 H2N OAr2 OHH OH B F Reagents: (a)KF/ DMF/ Ar20H;, (b)
NaBH4/ THF; (c) H2/ Pd/ C/ MeOH [0067] In schene Il above, the f0|+§m5€8 .
abbreviations are used: KF is potassiumfluoride; DVMF is N, N .4+ 2008

di et hyl formam de; Ar20H is either 2,3,5,6- tetrafl uorophenol,
2,4,6--trifluorophenol or 2,3,6- trifluorophenol; THF is tetahydrofuran;
McOH is nmethanol. Commercially avail abl e bronoketone Dis reacted with the
appropriately substituted fluorophenol andt3otassium fluoride to give
phenoxy ketone E. The ketone is then reduced wi th sodi um borohydride to give
t he al cohol F, saMuneh 11 hydr ogenat ed usi ng pal | adi um on carbon as catal yst
to give the amno alcohol B (Ar2=fluoro- substituted phenyl). J D DEC 2005
-19 Schene 111

Rs

N R
H,N 8 N 0
O Y OtBu
R4 E a,b,c N
O =
G H ~
Reagents: (a) heat; (b) conc. HC1/IPA; {c) TFA/DCM
[0068] In Scheme ITI above, the following

abbreviations are used: IPA is isopropyl alcohol; TFA is
trifluorcacetic acid and DCM is dichloromethane.
Isoguinolin-l-one acid derivatives (in formula I, X=C)
can be prepared in chiral form using the synthetic
sequence shown in Scheme ITII. The starting isocoumarin G
is prepared by methods analogous to Narasimhan et al.,
Synthesis, 797 (1975) and Margaretha et al., Tetrahedron
56, 6763 (2000) unless stated otherwise. Isocoumarin G
is first heated with commercially available (S)-2-
aminobutyric acid, tert-butyl ester. The resulting
compound is reacted with concentrated hydrochloric acid
in isopropanol to give the isoquinolin-l-one tert-butyl
ester which is deprotected tc provide the acid H using
trifluoroacetic acid. The acid is then coupled to amino

alcohol B (Scheme I).



R31 \'\ COOHZNV OBu RBO Rta, b cR 04 OH GHO Reagpgﬂzgggﬁmﬁ

heat; (b) conc. HO/IPA, (c) TFA/ADCM [0068] In Schene |11 above,

foll owing abbreviations are used: |PA is isopropyl alcohol; TFA is
trifluoroacetic acid and DCM i s dichl oronet hane. |soquinolin-I-one acid
derivatives (in formula I, X=C) can be prepared in chiral formusing the
synthetic sequence shown in Schene IIl. The starting isocoumarin G is
prepared by nethods anal ogous to Narasi mh et al., Synthesis, 797 (1975)
and Margaretha at al., Tetrahedron 56, 6763 (2000) unless stated ot herwi se.

| socoumarin G is first heated with commercially.available (S)-2-
am nobut yri ¢ addemee V- butyl ester. The resulting conpound is reacted with
concentrated hydrochloric acid in isopropanol to give the isoquinolin-I-one
tent-butyl ester which is deprotected to provide the acid H using
trifluoroacetic acidn JH¥»acid is then coupled to am no alcohol S (Schene

N

/""'}fp

o)
RAT BN - ™~
o)
M {b-e) N
*j 0
RAT N\_)l\OH
0
N

Reagents: (a) LiOH/THF/H;0; {(b) (8S)-2-Aminobutyric acid,
tert-butyl ester/EDC/HOBt/DMAP/THF; {(c) SnCl,/MeOH; (d)
Trimethylorthoforma&e/AcOH/reflux; {e) TFA/DCM;

(£) R*-TH/K,CO0;/DMF.

[0069] In scheme IV above, the following abbreviations
are used: AcOH is acetic acid and R*-TH can be 2-
chlorophenol, 3-chlorophenol, 3~fluorcophenol or 2,4-
dichlorophenol or thiophenocl or 3-fluorothiophenol. (4-
oxo-4H-quinazolin-3-yl) acid derivatives A (X=N) are
prepared in chiral form using methods analogous to Makino
et al., Synlett, 11, 1670 (2000). Commercially avaliable
5-chloro-2-nitrobenzoic acid methyl ester J is hydrolysed

to the acid using lithium hydroxide and the resulting



Clp Oi KOc,dyje f, a0 2C IINEOR RAT NO1: 0-1, LO O M(b-e) ~
NN O RAT/ ""NOH O N Reagents: (a) LiOH THF/ H20; (b) (S)-2-Am nobutyric
acid, tert-butyl ester/EDC/ HOBt/DVAP/ THF; (c) SnCl2/ MeOH; (d) 15 OF 2008
Trimethyl orthof ormate/ AcOH reflux; (e) TFA/DCM (f) R4- TH K2003/'DVE, EOOGQ]
In schene 1V above, the foll ow ng abbreviations are used: AcOH is acetic
acid and R4-TH can be 2- chl orophenol, 3-chl orophenol, 3-fluorophenol or 2, 4-

di chl orophenol or thiophenol or 3-f|uoro[2hpphenol. (4-
0x0-41-1-qui nazolin-3-yl) acid derivatives A (X=N) are prepared in chira

form usi ng net hods anal ogous to Makino et al., Synlett, 11, 1670 (2000).
Commer ci al | y awaliidalgloeplsdchbocom@encialberemild andied (BetAybmbstotityris

31 ac)d coupl & o LEATERERA P ayarT At cayios K ReBurSTpR of ene 00 2200

- nitro group using tin (II) chloride followed by acid
catalysed cyclo-condensation with trimethylorthoformate
furnishes the quinazocline, which is deprotected with
trifluoroacetic acid to give the 4-oxo-4H~quinazolin-3-vyl
acid L. The acid is then coupled to the amino alcohol B
(Scheme I). Alternatively, 5-chloro-2-nitrobenzoic acid
methyl ester J can be reacted with a suitably substituted
phenol or thiophenol by heating with potassium carbonate
in DMF to give the corresponding é-phenoxy (¥=0) or &-
phenylsulfanyl (¥=8) derivative. Treatment with lithium
hydroxide gives the acid M, which can be further
elaborated (Scheme IV, steps b-e) to give 4-oxo-4H-
quinazolin-3-yl acid N which is then coupled to amino
alcohol B as previously described. 2-Nitrobenzoic acid
may also be elaborated in an analogous manner to furnish
the unsubstituted 4-oxo-4H-quinazolin-3-yl acid.
[0070] Accordingly one aspect of this invention
relates to a general method of preparing a compound of
formula I, comprising the steps of:

reacting an acid or acid derivative of formula II,

R X

\ﬁ 0
N
. e
RZ

o)

i

II

with an amino alcohol of formula B to provide a

compound of formula IIT,



acid tert-butyl ester to give amde K Reduction of the nitro group using
tin (Il) chloride followed by acid catalysed cycl o-condensati on mﬁég 9
trinmethylorthoformate furnishes the quinazoline, which is deprtﬁ d Mﬁth
trifluoroacetic acid to give the 4-oxo-4H quinazolin-3-yl acid L. The acid
is then coupled to the am no alcohol B (Schenme |). Alternatively,

5-chl oro-2-nitrobenzoic acid nethyl ester J can be reacted with a suitably
substituted phenol or thiophenol by heatlgg Wi th potassium carbonate in DV
to give the correspondi ng 6-phenoxy (Y=0 ~ 6- phenyl sul fanyl (Y=S)
derivative. Treatnment with lithium hydroxide gives the acid M which can be
further elaborated (Scheme IV, steps b-e) to give 4-oxo0-4H quPnazolin-3-yl
acid N which is then coupljegd to am no algohol. B ag previously

2-Nitrobenzoic acid my~al be el abor at ed , | og@us hneorfo furnish
the unsubstituted 4-oxo-|4H qui nazolin-3-yl [ 00F0] cordingly one
aspect of this inve es to a gew ' § conpound
of formula I, conerS|ng he steps of: reacting acild orHaci d derivative
of formuilall, R31 X, OHN RA OCHOR2 : Il wifh aff amino aPkohol of
formula B to provide a caenpound of formula 111, 15 DEG20Q64 -22

converting intermediate III to compound I, wherein;
R’ is a suitable protecting group, and Y, X, R?, R?, and R
are as described in any of the embodiments herein. A
suitable protecting group would be known to skilled
practitioners (see e.g., "Protective Groups in Organic
Synthesis" Third Ed. Greene, T. W. and Wuts, P. G., Eds.,
John Wiley & Sons, New York: 1999, the entire contents of
which is hereby incorporated by reference). Preferably R’
is a Cj-¢ straight or branched alkyl. More preferably, R’
is t-butyl.
[0071] The compound of formula II and the compound of
formula B may be reacted under any conditions for
coupling an amino compound and an acid compound. Such
conditions are well known to skilled practitioners.
Preferred coupling conditions are those described in the
schemes and examples herein.
[0072] The compound of formula IIT may be converted to
a compound of formula I under any conditions for
converting a hydroxy group to a carbonyl group and
converting a protected acid to the free acid. Such
conditions are well known to skilled practitioners.
Preferred conditions for preparing a carbonyl group from
a hydroxyl group are those oxidizing conditions described
in the schemes and examples herein. Preferred conditions

for deprotecting a protected acid when R’ is t-butyl are



00 3 ORTROOOS HE2NYRAINHY OHORZOHd Blll; and converting
internmediate Il to conpound |, wherein; R7 is a suitable protecting grougq,
and Y, X, R2, R3, and R4 are as described in any of the enbodi : gﬁ@e@% )
A suitable protecting group would be known to skilled practitidners (see
e.g., "Protective Goups in Organic Synthesis" Third Ed. G eene, T. W and
Wits, P. G, Eds., John Wley & Sons, New York; 1999, the entire contents of
whi ch is hereby incorporated by reference). Preferably R7 is a Cl_6 straight
or branched al kyl. Mre preferably, R7 33ft-butyl. [0071] The conmpound of
formula Il and the conpound of formula B may be reacted under any conditions

for coupling i und, a an_aci,d conpound. Such .conditiaqns are
wel | known to gﬁ?ggelgy%%ﬂsﬁtsi gcr?éliag.tloars egg??ﬁgg%%ulprf i%be CEHEMSSA% %r e t hose
descri bed in tbramstdetssraind exanpl es herein. [0072] The conpound of formula

11 may be con to __a co und ,of fornula |I_under_any conditions for
converting a h¥§§é§ﬁ gr oUp-g & gl’lﬂrﬁn?f"‘r@f‘ﬁﬁ@aﬁm uglertdihg a protected

acid to the frgpegsithg eihaC QRdidouRds BECLMEL! 5 KON 40, SHddfqne
practitioners. Preferred conditigns for preparing a carbonyl group from a
hydr oxyl groupca¥kecn herarrigyd dihs i) evhatitwent desatisregchemichélychenes and
exanpl es, her of B FLALE! " ok BMFIi#I%a HRIGHPLEL oS! NI Bhfigeyed acid vhen

22), intermediate acids or acid derivatives of formula II

may be obtained in chiral form. This is illustrated

herein for cquinazolin-4-ones where X is nitrogen (see

e.g., Examples 5-8, 12-18, 20, and 22) and for

isoquinolin-l-ones where X is CH (see e.g., Examples 1-4,

9-11, 19, and 21). The coupling of IT and B to provide

ITI may be carried out according to any suitable method.

The conversion of III to provide I may be performed as

described herein or according to other methods familiar

to those skilled in the art.

[0074] Certain chiral intermediates of IT are useful

in processes for preparing compounds of this invention.

A preferred intermediate is represented by compound IIA:

R X
\w 0
N\/U\
R* v~ “OH
o R
(8)-IIA

wherein X, R?, R®, and R® are as described in any of the
embodiments herein.

f00751 According to a more preferred embodiment for
compounds of formula IT and IIA, R? is ethyl or isopropyl.
fo076] The compounds of this invention can be assayed

for their ability to inhibit apoptosis, the release of

IL-1B or caspase activity directly. Assays for each of



Z AFC 2UG -23 those hydrolysis conditions described in the schenes and

exanmpl es herein. [0069] This method is particularly useful for preparin
compounds of this invention, where the carbon bearing thé BEL 20

chiral

substi tuent

is stereochemi cally

Exanpl es 1- 22), internediate acids or acid derivatives of fornula |1
obtained in chiral form This is illustrated herein for quinazolin-4-ones
where X is nitrogen (see e.g., Exanples 5-8, 12-18, 20, and 22) and for

i soqui nol i n-1-ones where X is CH (see e.g%4~Exanpl es 1-4,

enriched. As exenplified below (see e.g.,

may be

9-11, 19, and 21).

The coupling of Il and B to provide |I1l may be carried out according to any

sui tabl e met hoghe J&ei€DAVEs Shan 1afowd lint @npr a¥t dendl &8y He:Perdsy ned as
descri bed herein or according to other nethods famliar to those skilled in

the art. [0074Pe&eytinAepeihlin Meddsards2et || are usef ul
for preparin nds | Snd ' ed. jate is
preparing ggoppynds pf gﬁﬁ%nd?,&é{%}tdﬁqa aéc%@é?ié dhi 1 eg#magia

represented by conpound |

I n processes

S)-11'A wherein X, R2, R3,

and R4 are as despoumas ¢ofH tinis ofnvdrdiosnbudi nehi $zdeérbi nthgHO75] Accordi ng
to a nore prefgg

et hyl

or

inorganic or organic acids and bases. Included among
such acid salts are the following: acetate, adipate,
alginate, aspartate, benzoate, benzene sulfonate,
bisulfate, butyrate, citrate, camphorate, camphor
sulfonate, cyclopentanepropionate, digluconate,
dodecylsulfate, ethanesulfonate, fumarate,
glucoheptanoate, glycerophosphate, hemisulfate,
heptanoate, hexanoate, hydrochloride, hydrobromide,
hydroiodide, 2-hydroxyethanesulfonate, lactate, maleate,
methanesulfonate, 2-naphthalenesulfonate, nicotinate,
oxalate, pamoate, pectinate, persulfate, 3-phenyl-
propionate, picrate, pivalate, propionate, succinate,
tartrate, thiocyanate, tosylate and undecancate. Base
salts include ammonium salts, alkali metal salts, such as
sodium and potassium salts, alkaline earth metal salts,
such as calcium and magnesium salts, salts with organic
bagses, such as dicyclohexylamine salts,
N-methyl-D-glucamine, and salts with amino acids such as
arginine, lysine, and so forth.

[0078] Also, the basic nitrogen-containing groups can
be quaternized with such agents as lower alkyl halides,
such as methyl, ethyl, propyl, and butyl chloride,
bromides and iodides; dialkyl sulfates, such as dimethyl,
diethyl, dibutyl and diamyl sulfates, long chain halides
such as decyl, lauryl, myristyl and stearyl chlorides,
bromides and iodides, aralkyl halides, such as benzyl and
phenethyl bromides and others. Water or oil-soluble or

dispersible products are thereby obtained.

 Sopr SRFS= TR e S omidinae cor e PhY erdrbiear i “nssayed



for their ability to inhibit apoptosis, the release of |1L-1(3 or caspase
activity directly. Assays for each of i5 DEC2GQ -24 the activi_ﬁhes argagg]own

in the art and are described below in detail in Exanples 23-25

pharmaceutically acceptable salts of the conpounds of this invention are

o[ BB 7

utilized in these conpositions, those salts are preferably derived from
i norgani ¢ or organic acids and bases. |Included anong such acid salts are the
foll owi ng: acetate, adipate, alginate, a§ﬁgrtate, benzoate, benzene

sul f onat e,

bi sulfate, butyrate, citrate

cycl opent anepr opi onat e, digluconate, dodecylsulfate, ethanesulfonate,

fumarate, glu
hexanoat e, hyd

Blanoaffbe gphypevrnphosphlbized Henithe tamppsihéphanmal e,

i de, ' hydr.oi odi de, .. ..
2-hydroxyethanggﬁﬁ#gﬁggg,t ég{ggggﬂkgﬁ%é¥ ,Eﬁ%%f%%hg@gﬁFéﬁgtBY

2- napht hal enesuifoendtiag appebprabee faxatiadrelipdeeate, ecpBehiaat e,
3-phenyl - prop

t hi ocyanat e,

salts, such as calciumand magnesiumsalts, salts with organic bases,

t

Canphor ate, canphor sul fonate,

persul f at e,

i 0 ate"vpignahe,,gixalate, propi onate, succinate, tartrate,
§§31e§lté En§1GnELSROPEPBASES s alfishy merddécakions wisal t s,
al kali metal saddctm $HCRhESarsogdhdM ARLLROBSHL M Rht $ncdkkaki ne earth netal

such

as di cycl ohexyPdmlegisalt penefrabi oyl ik qlau@diviene bighdod el ssvietémani no aci ds

such as arginine. |ygh a t 07 , e hasij.c
nitrogen-contaﬁnfﬁé'g?oggg’cggmﬁg%égééggﬁ%%2e§gﬁ %%Esﬁégvgﬁgn%%sg%nﬁbmer
al kyl hal i des, inswehsesomef hgiraikabilitypr dmdreaaerd sbilitiph 16 b otd del low

administration by injection, alter metabolism and alter
rate of excretion.

[0080] Pharmaceutically acceptable carriers that may
be used in these compositions include, but are not
limited to, ion exchangers, alumina, aluminum stearate,
lecithin, serum proteing, such as human serum albumin,
buffer substances such as phosphates, glycine, sorbic
acid, potassium sorbate, partial glyceride mixtures of
saturated vegetable fatty acids, water, salts or
electrolytes, such as protamine sulfate, disodium
hydrogen phosphate, potassium hydrogen phosphate, sodium
chloride, zinc salts, colloidal silica, magnesium
trisilicate, polyvinyl pyrrolidone, cellulose-based
substances, polyethylene glycel, sodium
carboxymethylcellulose, polyacrylates, waxes,
polyethylene-polvoxypropylene-block polymers,
polyethylene glycol and wool fat.

[0081] According to a preferred embodiment, the
compositions of this invention are formulated for
pharmaceutical administration to a mammal, preferably a
human being.

[0082] Such pharmaceutical compositions of the present
invention may be administered orally, parenterally, by
inhalation spray, topically, rectally, nasally, buccally,

vaginally or via an implanted reservoir. The term



brom des and i odides; dialkyl sulfates, such as dinethyl, diethyl, dibutyl
and di anyl sulfates, long chain halides such as decyl, Iauryl,ﬁnyﬁggtwyﬁand
stearyl chlorides, bronides and iodides, aralkyl halides, such® s benzyl” and
phenet hyl bromides and others. Water or oil-soluble or dispersible products
are thereby obtained. 1 6 DEC 2306 -25 [0079] The conpounds utilized in the
conpositions and nethods of this invention may al so be nodified by

appendi ng appropriate functionalities to enhance selective biological
properties. Such nodifications are knowT4® the art and include those which
i ncrease biological penetration into a given biological system (e.g.,

bl ood, |ynphat i"paspatemaleceatr abedehamein sysiledes subeheaneosal
availability, i,ncrease solubility to allow admnistration by Injection,

al ter netabol i SMEAAYSEPHSy 1PEFRGFCRIR et 2 PSSO L PEar maceut i cal | y

acceptabl e carieis-thabyaBY, becHseduldnl hase comReshli oaeLiGLG. but are
not limted to, ion exchangers, alum na, alum num stearate, ecithin, serum

proteins, suchlasrpdpaiosaluandl burracratiglf dnjsgibdoancesisfutias phosphat es,
gl yci ne, sor bi I ot assj at rtial,.glyceride m xtures of
%eg?%&ﬂgﬁg. §§%g€%€égég,éﬁe n&ogltg ¥

saturated vegeta ty acil Salts~or~ & egt?EFytes, such as
prot am ne sul f adeindssedednoraytly oge niphesphaiglypot assi um hydr ogen

Priorcate, pOtSRAyl “pOFEbHfaorS CHAHS doaM5atd P BOrRE LS CbI3fet hyl ene

gl ycol , sodi umthear baxwet byl 6l | bd asfiedd® YACHY kaheSouWaseSpension.
These suspensions may be formulated according to
techniques known in the art using suitable dispersing or
wetting agents and suspending agents. The sterile
injectable preparation may also be a sterile injectable
solution or suspension in a non-toxic
parenterally-acceptable diluent or solvent, for example
as a solution in 1,3-butanediol. Among the acceptable
vehicles and solvents that may be employed are water,
Ringer's solution and isotonic sodium chloride solution.
In addition, sterile, fixed oils are conventionally
employed as a solvent or suspending medium. For this
purpose, any bland fixed oil may be employed including
synthetic mono- or di-glycerides. Fatty acids, such as
oleic acid and its glyceride derivatives are useful in
the preparation of injectables, as are natural
pharmaceutically-acceptable oils, such as olive ¢il or
castor oil, especially in their polyoxyethylated
versions. These oil solutions or suspensions may also
contain a long-chalin alcohol diluent or dispersant, such
as carboxymethyl cellulose or similar-dispersing agents,
which are commonly, used in the formulation of
pharmaceutically acceptable dosage forms including
emulsions and suspensions. Other commonly used
surfactants, such as Tweens, Spans and other emulsifying

agents or bioavailability enhancers which are commonly



pol yet hyl ene- pol yoxypr opyl ene- bl ock pol yners, polyethyl ene glycol and wool
fat. [0081] According to a preferred enbodi nent, the conpositions of this
invention are formnmulated for pharmaceutical adm nistration to g:nﬁgg?l
preferably a human being. [0082] Such pharmaceutical conpositions ng;
present invention may be administered orally, parenterally, by inhalation
spray, topically, rectally, nasally, buccally, vaginally or via an inplanted
reservoir. The term-26- "parenteral"” as _uysed herein includes subcutaneous,

i ntravenous, intranuscular, intra-articular, intra-synovial, intrasternal,
intrathecal, intrahepatic, intralesional and intracranial injection or

i nffusion technsedietn thefrarabiactudee ofophesntcentsicakly admaptsbired oral |y

or intravenous . [ 0063 erile..njectable forns of t C osi tj Qns of
this inventi ong%{r%ﬁébgfﬁ%'ﬁ%usororOt&elé:aéf)ﬁgﬁ? %%%%ﬁg?%nﬁsorﬁgém@sg%si ons

may be fornul atkd peesssknpf Eormedmtigues known in the art using suitable
di spersing or _wetting a en&gand suspendi ng agents. The_ sterile 1injectable

preparation may?%¥eb be FEHANBTEGHECRALFEPeB 9 O Hpension in a

non-toxic  parenv&ned duy e et HA 19 bURDLi 850k VB tand YrAXgPI e as a
solution in 1, 3-butanediol. Anong the acceptable vehicles and solvents that

may be enpl oyedceertatpkerdosaenforms ingiluding, dpelt imot ohinsl wsditem chl ori de
sopution. 10 SOLUI AN Shordde, Jlhx8isOLhspane: SRvEhtd analian . emppoved as a

pendi'ng nmedi um  For I'S pur%ose, any blan iX&d oif* may be
enpl oyed i ncl udh@agcase of tablets for oral use, carriers, which are

commonly used, include lactose and corn starch.

Lubricating agents, such as magnesium stearate, are also

typically added. For oral‘administration in a capsule

form, useful diluents include lactose and dried corn

starch., When agueous suspensions are required for oral

use, the active ingredient is combined with emulsifying

and suspending agents. If desired, certain sweetening,

flavoring or coloring agents may also be added.

[0085] Alternatively, the pharmaceutical compositions

of this invention may be administered in the form of

suppositories for rectal administration. These can be

prepared by mixing the agent with a suitable

non-irritating excipient, which is solid at room

temperature but liquid at rectal temperature and

therefore will melt in the rectum to release the drug.

Such materials include cocoa butter, beeswax and

polyethylene glycols.

[0086] The pharmaceutical compositions of this

invention may also be administered topically, especially

when the target of treatment includes areas or organs

readily accessible by topical application, including

diseases of the eye, the skin, or the lower intestinal

tract. Suitable topical formulations are readily

prepared for each of these areas or organs.



synthetic nono- or di-glycerides. Fatty acids, such as oleic acid and its

gl yceride derivatives are useful in the preparation of injectables, as are
natural pharnaceutically-acceptable oils, such as olive oil or ﬁﬂﬁff Q%L,
especially in their polyoxyethylated versions. These oil solution “liew
suspensions may also contain a |ong-chain al cohol diluent or dispersant,
such as carboxynethyl cellulose or simlar dispersing agents, which are
comonly, used in the fornul ation of phaégaceutically accept abl e dosage
fornms including enulsions and suspension O her comonly used surfactants,
such as Tweens, Spans and other emulsifying agents or bioavailability
enhancers mhichOﬁB%]connﬁopycal[Iﬂbxmmy&ioanomseﬂeimowéf el taicialr e of

pharmaceutical Ly_a table _solid, .liqu or ot her dosage formnms nmay al so be
used for the 5%?5% a?ef%ﬁfkﬁEﬁq %[66§5F TAEPBASH heEe vt atdBosi t i ons
of this inventsea aByvEe &Falh ya aéjiﬂt@bibe"eﬁ@mhnfaﬂﬁiui’é@i&ﬂ. accept abl e
dosage formincludin but not limted to, capsules, tablets, aqueous

suspensi ons or QBFﬁﬁf%ﬁstr¢¥ﬁdQWﬂﬁlx¥ﬁ¥QQﬁSt&BNeﬁ%SPobeo¢%¢duse carriers,
whi ch are comppphyy Usedrof nchuide, %g,tpqa%aﬁeensmehat?y f deé(]i%apa Zating

agents, such as magnesi um stearate, are also typi cal or ora
adninistratloncompaStap@m$emaYchenfqnmummtedlhneatsuuhabhdeointMen$e and dried

t h. W d | t.h t
nored ent is FORDE LN THS R STd NG U R CHEBEHAFA G Sgeise L ddkired,

certai n sweet ephagor hbay Oraei&fs COlRRiIrAgrageptstapycal so be added.
administration of the compounds of this invention
include, but are not limited to, mineral oil, licuid
petrolatum, white petrolatum, propylene glycol,
polyoxyethylene, polyoxypropylene compound, emulsifying
wax and water. Alternatively, the pharmaceutical
compositions can be formulated in a suitable lotion or
cream containing the active components suspended or
dissolved in one or more pharmaceutically acceptable
carriers. Suitable carriers include, but are not limited
to, mineral o0il, sorbitan monostearate, polysorbate €0,
cetyl esters wax, cetearyl alcohol, 2Z2-octyldodecancl,
benzyl alcohol and water.
[0089] For ophthalmic use, the pharmaceutical
compositions may be formulated as micronized suspensions
in isotonic, pH adjusted sterile saline, or, preferably,
as solutions in igotonic, pH adjusted sterile saline,
either with our without a preservative such as
benzylalkonium chloride, Alternatively, for ophthalmic
uses, the pharmaceutical compositions may be formulated
in an ointment such as petrolatum.
[0090] The pharmaceutical compositions of this
invention may also be administered by nasal aeroscl or
inhalation. Such compositions are prepared according to
techniques well-known in the art of pharmaceutical

formulation and may be prepared as solutions in saline,



[ 0085] Alternatively, the pharmaceutical conpositions of this invention may
be adm nistered in the formof suppositories for rectal adm nistration.
These can be prepared by mixing the agent with a suitable non-irfi}fl i20h
excipient, which is solid at room tenperature but liquid at rectal
tenperature and therefore will nmelt in the rectumto release the drug. Such
materials include cocoa butter, beeswax and pol yethyl ene glycols. [0086] The
pharmaceutical conpositions of this invention may al so be adm nistered
topically, especially when the target of-4%eatment includes areas or organs
readily accessible by topical application, including diseases of the eye,

the skin, or thagiewehg BLasYLNAlcohdéRGr drakhe thBRkC keé@fx?&'&fs}égo,ns are
readily prepared for each of these areas or organs. 15 C 2a6 -28 10087]

Topi cal appl i c&ISEFPLdPrt REOMBREYFS| Be exthanle hicaveitahibéteffected in a
rectal supposi t@ry fHeebaki o € i ui e, engma

formul ati on. Topigélﬁy-tgghsggégg %af%%g%nﬁ%?tgpggibégggéﬁ?lfﬁﬂ%éfrFor

t opi cal appl i catispessinbeapbatsaceuti cal conpositions may be fornmulated in a

sui t abl e oi nt ontajping the active ¢ onent. , suspended or dissolved in
one or nore cgﬁpﬁggg. Ca?ﬁ?eggoY%Fg%%ﬁﬁ é?PQ%Hﬁ?ﬁﬁgﬁPﬂ i 3h®of the conpounds

of this inventiparticothule, ubefulr e NtHetdgBultad bPplT-ALE 8he OFdlatifyi d |
petrolatum white petrolatum propy|ene glycol, polyoxyethylene,

pol yoxypr opyl ef@ & nﬁBUﬁd{“e@hﬁg%‘iif%}Frfagas%ﬁnaﬁ@%%%?' nedawed i vely, the

pharmaceuti cal disease, an inflammatory disease, an autoimmune disease,
a destructive bone disorder, a proliferative disorder, an
infectious disease, a degenerative diseace, a disease
associated with cell death, an excess dietary alcohol
intake disease, a viral mediated diseasé, retinal
disorders, uveitis, inflammatory peritonitis,
osteoarthritis, pancreatitis, asthma, adult respiratory
distress syndrome, glomerulonephritis, rheumatoid
arthritis, systemic lupus erythematosus, scleroderma,
chronic thyroiditig, Grave’'s disease, autoimmune
gastritis, diabetes, autoimmune hemolvytic anemia,
autoimmune neutropenia, thrombocytopenia, chronic active
hepatitis, myasthenia gravis, inflammatory bowel
disease, Crohn’'s disease, psoriasis, atopic dermatitis,
scarring, graft vs host disease, organ transplant
rejection, organ apoptosis after burn injury,
osteoporosgsis, leukemia’s and related disorders,
myelodysplastic syndrome, multiple myeloma-related bone
disorder, acute myelogenous leukemia, chronic myelogenous
leukemia, metastatic melanoma, Kaposi’s sarcoma, multiple
myeloma, haemorrhagic shock, sepsis, septic shock, burns,
Shigellosis, Alzheimer’s disease, Parkinson’s disease,
Huntington's disease, Kennedy's disease, prion disease,
cerebral ischemia, epilepsy, myocardial ischemia, acute
and chronic heart disease, myocardial infarction,

congestive heart failure, atherosclerosis, coronary



conpositions can be fornmulated in a suitable lotion or cream containing the
active conponents suspended or dissolved in one or nore pharmaceutically
acceptable <carriers. Suitable carriers include, but are not i rﬁl,jtga@Eg 045
m neral oil, sorbitan nonostearate, polysorbate 60, cetyl esters waXx,
cetearyl al cohol, 2-octyldodecanol, benzyl alcohol and water. [0089] For
opht hal m ¢ use, the pharmaceutical conpositions nay be fornul ated as

m croni zed suspensions in isotonic, pH adjusted sterile saline, or,
preferably, as solutions in isotonic, pH adjusted sterile saline, either
with our without a preservative such as benzyl al koni um chl ori de.

Al ternativel y, &ergphvhasai erafisesspinsd placrastuatcabhy onpos tiauisiaray be

2 Pons. ofaReRblt ROLSUED, AR RSLIG BLALALODOTR Thea PhALgTCeL! Co!

conpositions of this Invenfion may al'so be adm ni %al aerosol or
i nhal ati on. Suehcephpbs$tisponsghne, mlepecdd,aneordlogital de6dyd GUES to

wel | -known in the art o£ hay maceutjcal fornul atiopn apd pay be prepared as
sol utions in s&FFﬁg?’lg EE%? DB ©° 3§on69PW@tB€ng§?l%JE%Hﬁmyor ot her

sui tabl e presegyahhYesordabspipy] Heditarakess hepgphangecbi oavailability,
fl uorocar bons, _and/or other conventional solubilizing or dispersing agents.
[0091] The aboReratibisbed ¥ohbosikaunis deagupafevenl apt yamiede i n

therapeutic ap%hh%ﬁﬁé@fé'f,,e'%i{%st A bl 1 5Edi gt ed. di seage,, an apoptosi's

nmedi ated disease, an Inflamuatory di sease, an autol nmuné di Sease, a

destructive bodésdirser deelyayprit iKielety désdasey dBr , pghori~associated
gastric and duodenal ulcer disease, HIV infection,
tuberculosis, an immunotherapy for the treatment of
various forms of cancer, organ failure, and meningitis.
The compounds and compositions are alsc useful in '
treating complications associated with coronary artery
bypass grafts. The amount of compound present in the
above-described compositions should be sufficient to
cause a detectable decrease in the severity of the
disease or in caspase activity and/or cell apoptosis, as
measured by any of the assays known in the art.
[0092] According to another embodiment, the
compositions of this invention may further comprise
another therapeutic agent. Such agents include, but are
not limited to, thrombolytic agents such as tissue
plasminogen activator and streptokinase. When a second
agent is used, the second agent may be administered
either as a separate dosage form or as part of a single
dosage form with the compounds or compositions of this
invention. Both the compound and the additional agent
should be present at dosage levels of between 10 to 100%,
and more preferably between about 10 to 80% of the dosage
normally administered in a monotherapy regimen.
[c093] It should also be understood that a specific
dosage and treatment regimen for any particular patient

will depend upon a variety of factors, including the



i nfectious di sease, a degenerative di sease, a disease associated with c&b
death, an excess dietary al cohol intake disease, a viral nediat qigygpa ,
retinal disorders, uveitis, inflammatory peritonitis, osteoarthritis,
pancreatitis, asthma, adult respiratory distress syndrone,

gl onerul onephritis, rheumatoid arthritis, system c |upus erythematosus,
scleroderma, chronic thyroiditis, Grave's di sease, autoi mmune gastritis,

di abet es, autoi mmune henvol ytic anem a, autoi nrune neutropeni a,

t hr ombocyt openi a, chronic active hepatiti*¢- nyasthenia gravis, inflammatory
bowel disease, Crohn's disease, psoriasis, atopic dermatitis, scarring,

graft vs host diczéasey ofgahet spasiptntconiRfied eBBloQbaANtBREORLOSIHhdRf t er
burn injury, osteﬁ orosis, |leukem a's and rel ated di sorders,

myel odyspl ast i ¥SSPREr oHERSRRT tRpT-E thy 1Ba Fi&ttat E4MBoRE  di sorder, acute
nyel ogenous | eukiehastEHF 05hC FYVES %@@&%et'i%&h‘f?ﬁirﬁg egﬁﬁ%éﬁi&nﬁ% oma,
ock,

Kaposi's sarcoma, nultiple nyelonma, haenorrhagic s sepsi s, septic
shock, burns, t8Ei gefgesnt, ofll Hieitredtsing vbyséciPar kidsbhe sselveseisge,

Hunti ngton's di.ge , ' j e, prion_di se,,. cerebral ischem a,
epi | epsy, nyocg?d?gg ngﬁgﬁgg?éégﬁ%%ﬁﬁaﬁﬁggﬁ}55?3%§§artT%?s@ﬁ§5§:ﬁyicardiaI
infarction, cengéseti veghediénfaiviile alatichepeabienpshstheop@raioullar i DEC

2006 -30 artery bypass aft, spi.nal nuscul ar atrophy, amyotrophic |ateral
scl erosi s, nulF%BPéggélﬁﬁ s¢ Shery Rgrangudd C éﬁ@@ﬁhaﬁﬁtPE?S%@FﬂgFléﬂﬁbecia,

neurol ogi cal detmgestueohp stroke, ulcerative colitis, traumatic brain

nury. Sp'”akoggi? Inj%gyéegﬁgggléﬁﬁgg%hegig?t%igség;pounds of the
invention may be administered orally or pafenterally at
dosage levels of about 0.01 mg/kg to about 50 mg/kg and
preferably from about 1 mg/kg to about 25 mg/kg, of
subject body weight per day, one or more times a day, to
obtain the desired therapeutic effect.
[0095] In a preferred embodiment, the invention
provides a method of treating a mammal, having one of the
aforementioned diseases, comprising the step of
administering to said mammal a pharmaceutically
acceptable composition described above. In this
embodiment, if the patient is also administered another
therapeutic agent or caspase inhibitor, it may be
delivered together with the compound of this invention in
a single dosage form, or, as a separate dosage form.
wWhen administered as a separate dosage form, the other
caspase inhibitor or agent may be administered prior to,
at the same time as, or following administration of a
pharmaceutically acceptable composition comprising a
compounnd of this invention.
[0096] The compounds of this invention or
pharmaceutically acceptable compositions thereof may also
be incorporated into compositions for coating implantable
medical devices, such as prostheses, artificial valves,

vascular grafts, stents and catheters. Accordingly, the



hepatitis-G vyellow fever, dengue fever, or Japanese encephalitis, various
forms of liver disease, renal disease, polycystic kidney disease, H.

pyl ori -associated gastric and duodenal ulcer disease, HV infection,
tubercul osis, an inmmunotherapy for the treatnent of various forjns [(ﬁ‘fca@ger,
organ failure, and neningitis. The conpounds and conpositions are also
useful in treating conplications associated wth coronary artery bypass
grafts. The anount of conpound present in_the above-described conpositions
shoul d be sufficient to cause a detectabPé decrease in the severity of the
di sease or in caspase activity and/or cell apoptosis, as neasured by any of
the assays knowrekanthénaehtidpfDoOP] Ancradi agpeetanahbeudesbadi nent, the
conpositions of this.jnvention nmay, further conprise _another therapeutic

agent. Such aggﬁPQOFﬁtFﬁHe,oﬁu?o%.%Pgrﬁﬁ 1P gPt6, BN 6ROEPIRTESIRENt s such

as tissue plasnmcerEenachi veherpAasknt rieplokiinasas Wagprapsgeond agent is
used, the second agent may be adm njstered either as a separate dosage form
or as part of S<BPRgléeY @bSEge Ff Mwidlnssies esdpsubdsassesonposin,i ons of

bresent at dosags Revars o Beruaar 10t 6oroony “aad MPEhraPle oLl et ween
about 10 to 80%swicehe Tousabell raotdidry aspeichi, stbredresent murodhierapy
{roatment rog HRA-PATSaRy) DU LFRGYAS GRoR COREPR HEpand CHBRPELGLR oty of
factors, includbfgrifendSa DEGn2OG of3hrC birekskiitoiniBeL 8@eCadi ¢ conpound
empl oyed, the 3 gbrfggg generally above, and in classes and subclasses
herein, and a carrier suitable for coating said
implantable device.
0097} Another aspect of the invention relates to
inhibiting caspase activity in a biological sample or a
patient, which method comprises administering to the
patient, or contacting said biological sample with a
compound of formula I or a composition comprising saild
compound. The term “biological sample”, as used herein,
includes, without limitation, cell cultures or extracts
therecf; biopsied material obtained from a mammal or
extracts thereof; and blcocod, saliva, urine, feces, semen,
tears, or other body fluids or extracts thereof.
[0098] Inhibition of caspase activity in a biclogical
sample is useful for a variety of purposes that are known
to one of skill in the art. Examples of such purposes
include, but are nect limited to, blood transfusion,
organ—-transplantation, biological specimen storage, and
biological assays.
[0099] The compounds of this invention are useful in
methods for preserving cells, such as may be needed for
an organ transplant or for preserving blood products.
Similar uses for caspase inhibitors have been reported

(Schierle et al., Nature Medicine, 5, 97 (1999)). The

method involves treating the cells or tissue to be



wei ght, general health, sex, diet, time of admnistration, rate of
excretion, drug conbination, and the judgnent of the treating physician and
the severity of the particular disease being treated. The amobunt of active
ingredients will also depend upon the particular conpound andﬁgtggg 6

t herapeutic agent, if present, in the conposition. [0094] In certain

enbodi nents, the conpounds of the invention may be adm nistered orally or
parenterally at dosage |evels of about 0.01 ng/kg to about 50 ng/ kg and
preferably fromabout 1 ng/kg to about 25 ﬂg/kg, of subject body wei ght per
day, one or nore tines a day, to obtain'? e desired therapeutic effect.
[0095] In a preferred enbodi nent, the invention provides a nethod of
treati ng a nmanpaesehwed ngldnea gfoltutd onatomprmeainonede diss@eses, conprising the
step of admnisteri to . said na | .a pharpaceuti.call ac table

conposi tion de%%ltrl‘?ﬁﬁjeggﬁbov@?e |HY T@Ofeﬁggﬁ?ggn{’, :flf’la’f%% Ibea";t(feng”lgé al so
admi ni st ered afep&ed oih heiapefitddt ingerEsobfcahpasehimhidit tfr dhle may be
delivered together with the conpound of this invention in a single dosage

form or, as aJ9%BParate!l dosycihriie WRBALRJAE nF iR reTusref d&parat e dosage

form the otheprog8spasend tibid air a808RbLMBYcHE aga stered prior to, at
the sanme tine as, or following admnistration of a pharnmaceutically

accept abl e conp®3P@}on chaprTdshdhat EoApolRYcBEien| ke iTREstivddy [ 0096] The
conpounds of this.J i r :AC Lca C t . conposi tions
t her eof may alg%ae %¥§ﬁ%b?%€$a?§'qﬁﬁ%§ @gﬁggs%%¥%%s£§%r@%%§¥#ﬁg i npl ant abl e
nmedi cal devi cesxasplés asrrost hiegdd). afhebeceatmphéyezsre for the

purpose of illustration only and are not to be construed

as limiting the scope of the invention in any way.

Example 1

{(8)-3-[2-(7-chloro-l-oxo-1H-isoquinolin-2-y1)-

butyrylamino]-5-fluoro-4-oxo-pentanoic acid

= 0 CH
0 X 0
5-Chloro-2 (2-methoxyvinyl) -benzoic acid

\0\
ol I

0

Method A:

[0101] To a cooled {(0°C ) slurry of
methoxymethyltriphenylphosphonium chloride (39g) in a
mixture of diethyl ether (200ml) and tert-butanol (50ml)
was added potassium tert-butoxide (12.8g) portion wise.
The resulting mixture wag stirred at 0°C for 1 hour, then

a golution of 2-formyl-5-chlorobenzoic acid (prepared as



vascul ar grafts, stents and catheters. Accordingly, the 15 DEC 2006 -32
present invention, in another aspect, includes a conposition for coating an
i npl ant abl e devi ce conprising a conpound of the present inventiop as .,
described generally above, and in classes and subcl asses hereinl < &hf 2106
carrier suitable for coating said inplantable device. In still another
aspect, the present invention includes an inplantable device coated with a
conposition conprising a conpound of the present invention as described
general ly above, and in classes and subct es herein, and a carrier
suitable for coating said inplantable device. 0097] Another aspect of the
invention rel al@sctibed Nk bt icdg.caapasesactiag y(1igve )bi@lpggi ¢al sanple or a
patient, which_ nethod conprises admnistering to the patient, or contacting
sai d bi ol ogi cafiEmpt etitath @O0mdonpyBanddeed fEFIRIEY Biera lEompBEteson

compr i sing Sai fhe CAIMAUWIhy TharbetMiabl ol poi&alcsamPRur 3% ¢Sed BRLEI N,
includes, without Timtation, cell cultures or extracts thereof; biopsied
mat eri al obt ai weeingd din ereend aod sbkrredtson ey eoiditdichalll 86d, sal i va,

urine, feces, senen t S, QL her b flui or extr ereof . [0098]
I nhi bition of rgﬁlg‘%taesse' a?ﬁev irrfl% t|u(')r‘ftea"" ?oﬁg%?%%# "sjlitglrrp ag:elrs a‘é@ﬁh? ?‘Icl)(r9 a
vari ety of purgiosesrdardic gmsenasnoved. onthefagiddds ighaddee wast . Exanpl es of

such purposes ADELAs: utene ool LUmdpd (. Blood (yapslusien e
[0099] The conpesipdse of3:#3Tn8l)i.NVeRLl BBmBI LediS@itdadit were washed with
brine, dried (magnesium sulfate), filtered and
concentrated. The residue was purified by flash
chromatography (50% ethyl acetate/hexane) to afford the
sub-title compound as a yellow solid (9.13g, 80%). 'H NMR
(400MHz,CDC1l3) 8§ 3.70-3.81 (3H, s), 6.20(0.3H, d, cis
alkene), 6.30 (0.34H, d, cis alkene), 6.80(0.7H, d, trans
alkene), 7.01 (0.7H, d, trans alkene), 7.30-8.15 (3H, m)

ppm.

Method B:

7-Chloro—-isochromen-1l-one

L0
l (o)
Cl

0]

[0102] Concentrated sulphuric acid (15ml) was added to
5-chloro-2 (2-methoxyvinyl) -benzoic acid (4.43g) at 0°C.
The mixture was stirred for 2 hours, then diluted with
ice/water. The product was extracted with ethyl acetate
(3x15ml) and the combined extracts washed with saturated
sodium bicarbonate solution. The solution was dried
(magnesium sulfate), filtered and concentrated. The

residue wag purified by flash chromatography (0-5% ethyl



met hods for p

been reported

reserving cells, such as may be needed for an organ transpl ant
or for preserving blood products. Simlar uses for caspase inhibitors have

(Schierle et al., Nature Medicine, 5, 97 (1999)). Th
D& Eﬁéé]

involves treating the cells or tissue to be 15 DEC 2006 -33 pr§§b
solution conprising the caspase inhibitor. The amount of caspase inhibitor
depend on the effectiveness of the inhibitor for the given cel

needed wil |

type and the
cell death. [
the foll ow ng
are for the

limting the
(S)-3-[2-(7-c
but yryl am no]
5- Chl or o- 2( 2-

|l ength of time required to greserve the cells fromapoptotic
mion be rmore fully understood,

0100] in order that this invi

od
h a

preparative and testing exanples are set forth. These exanpl es

purcptse eghexbhest tat abfond| thandiad tlet coepbenaoast 4 ued

T R T T .

as

0C )

- 4l - { [ hd \ F Met hod A:
e Shesp ot sa0se a0l )08 Bl Y £y Bt 1o

met hoxyvi ny a ‘coolé

slurry of netldoxyfebtByl7t. 70phEnyh phod ptdilitummhkppmi.de (39g) in a mxture of

di et hyl et her

(200mL) and tert-butanol (50m)

Method C:

(S)-2-[3-(l-tertButoxycarbonyl-propylamino)-7-chloro-1-

oxo-3, 4-dihydro-1H-isoquinolin-2-yl]-butyric acid tert-

o

(8]
@]
NH
e
~—~— \ﬁ

Q

butyl ester

[0103] A mixture of 7-chloro-isochromen-l-one {(10g)

and (8)-Z2-aminobutyric acid, tert butyl ester (22g) were

heated at 85°C for 24 hours. The mixture was then cooled

and purified by flash chromatography (5-25% ethyl
acetate/hexane) to afford the sub-title compound as a
yellow oil (17.1g, 64%). 'H NMR (400MHz,CDCl;) § 0.68-
1.32 (6H, m), 1.50 (21H, m), 1.92 (1H, m), 2.15 (1H, m),
2.82-3.40 (3H, m), 4.41 (1H, m), 4.68 (1H, m), 7.11 (1H,
m),7.35-7.52 {(1H, m), 8.05 {(1H, m) ppm.

Method D:
(S)-2-(7-Chloro-l-oxo-1H-isogquinolin-2-yl)-butyric acid,

tert butyl ester




was added potassiumtert-butoxide (12.8g) portion wise. The resulting

m xture was stirred at OC for 1 hour, then a solution of
2-fornyl -5-chl orobenzoic acid (prepared as 15 DEC 2906 -34 desthQﬁggqmgg
Org. Chem 61, 3402 (1996)) (10g) in diethyl ether (50m) was a & I~ dropw se
over 15 mnutes. The resulting m xture was stirred for 1 hour at OC, then
warmed to anbient and stirred for an additional 90 mnutes. The m xture was
diluted with water (200nl) and the organlc phase renoved. The aqueous phase
was acidified to pH1 with 1M HCL and extfacted with ethyl acetate
(3x50m). The conbi ned extracts were washed with brine, dried (rmagnesium
sulfate), filtered and concentrated. The,residue s purified by flash
chromat ography (50% et hyl acet at e/ hexane)fto aff the sub-title conpound
as a yellow solid (9.13g, 80%. 1 CDCIB) 6 3.70-3.81 (3H, s),
6.20(0.3x, d, cis alkene), 6.30 (0. alkene) 6.80(0.7x, d, trans
al kene), 7.01 (0.7x, d, trans al kene), 7. 0 8.15 (3H, m ppm thhod B:

7-Chl oro-i sochronen-l-one 0 [0102) Concentrated sul phuric acid (15m ) was
added to 5-chlqrqg-2(2-nmet hoxyv benzaqi c aci 4.43g) at 0C. The m xture
was stirred foﬁ%igﬁiurs T?h%ngﬁ+¥%é%mFQ&Wq+oq @é/%a&ér IThe product was
extracted wit ht@rwhtaszgemon@xmgglﬁm )he eambi-ped gxbIacts washed with
saturated sodium bi carbonate solution. The solution was dried (nmagnesium
sul fate), filt&ibydzadlEvheeneiretin-2rmdl-butyric acid tert-butyl

ester (8.58g).1in isopropanol (180ml) at 0°C was added

concentrated hydrochloric acid (20ml). The resulting
mixture was allowed to warm to room temperature and
stirred for 18 hours. The mixture was then diluted with
ethyl acetate (500ml) and water (150ml). The organic
phase was separated and washed with water, then brine,
dried {magnesium sulfate), filtered and concentrated.

The sub-title product was obtained as a yellow solid
(5.57g, 97%). m.p. 111.3-111.8°C; [@]*’p -52.3°% (c=1,
CHCl;3); IR (solid) 1731.4, 1649.5, 1593.2, 1229.6, 1152.8,
901.9 cm™; 'H NMR (400MHz,CDCli;) & 0.95 (3H, t), 1.48 (9H,
s), 1.95 (1H, m), 2.30 (1H, m), 5.55 (1H, m), 6.40 (1H,
m), 7.15 (1H, m), 7.49 (1H, m), 7.61 (1H, m), 8.40 (1H,
m) ppm; °C NMR (100MHz,CDCl;) § 10.9, 24,8, 28.1, 59.2,
82,8, 105.7, 127.3, 127.8, 128.1, 129.5, 133.1, 133.2,
135.4, 161.8, 170.2; MS ES(+) 322.4 (M+H).

Method E:
(8)-2-(7-Chloro-l-oxo-1H-isoquinolin-2-yl) -butyric acid

o<

P o)




residue was purified by flash chromatography (0-5%ethyl 15 E C 2QU6 -35
acet ate/ hexane) to afford the sub-title conpound as a white solid (3.04

81% . np 109.8-110.9C. 111 NM (400MHz, CDC13) 6 6.51(111, d), 7]@8%7(2%8&11,

m, 7.41(111, d), 7.64-7.70(1H, m), 8.28(111, m ppm Method C
(S)-2-[3-(1-tertButoxycarbonyl -propyl am no)-7-chl oro-1 -

0x0- 3, 4-di hydxo-I Hisoquinolin-2-yl]-butyric acid tert- butyl ester C N O
NH If O [0103] A m xture of 7-chloro-isochronmen-1-one (log) and

(S)-2-am nobutyric acid, tert butyl esteFBZZZQ) were heated at 85C for 24
hours. The m xture was then cooled and purified by flash chromat ography
(5-25% et hyl a¢etlas®/ hexane)lutia@af faf d ke subchlbfe—EGW&mnnnd.as a yellow
oi | (17 1g, 649 . 111 NWR (400Mdz, CDC13) 6 D.68- 1.32 nm, 50 (2111,
m, 1.92 (111 1gpausngbindylighityrisy agide EsTi-buyy 46%Heqjh&@2m@v 4. 68

(111 m., 7.11i414ich1 PoredRarfe €i4ﬁh$lwabnboo§e55t&léac m ppm Method D
(S)-2-(7-Chloro-1-oxo-|Hisoquinolin-2-yl)-butyric acid tert butyl ester

DEC 2006 -36 Trifdyporoageidq @4} fﬁ05@1§tWﬁﬁeddéﬁﬁu@m@nthﬁ equid-ting
mixture allowed to warm to room temperature and stirred
for 2 hours. The mixture was then concentrated under
reduced pressure and the residue re-dissolved in
dichloromethane. This process was repeated several times
in order to remove excess trifluorocacetic acid. The
resulting solid was slurried in diethyl ether, filtered
and washed with more diethyl ether. The solid was then
dried to constant weight under vacuum. This gave the
sub-title product as a white solid (236mg, 89%). m.p.
159.6-160.1°C; [o]**5 -47.0° (c=1.01, CHCl3); IR (solid)
1731.4, 1639.3, 1577.8, 1209.1, 1168.1 cm™; 'H NMMR

(400MHZ, ds-DMSO) & 0.82 (3H, t), 2.00-2.25 (2H, m), 5.20
(14, m), 6.70 (1H, d), 7.49 (1H, d), 7.70~7.81 (2H, m),
8.18 (1H, s) ppm; C NMR (100MHz, ds-DMSO) & 10.8, 22.7,
60.8, 104.9, 126.5, 126.6, 128.8, 131.6, 132.5, 133.1,
135.8, 160.5, 171.7; MS ES (+) 266.27 (M+H).

Method ¥':
(8)-3-[2-(7-Chloro-l-oxo-1H-isoquin-2-yl)-butyrylamino] -

5-fluoro-4-hydroxy-pentanoic acid tert-butyl ester

f<o¥leq

[0106] A stirred mixture of (S)}-2-(7-chloro-l-oxo-1H-

isoquinolin-2-yl1)-butyric acid (15g), 3-amino-5-fluoro-4-

15



t ert but oxycar bonyl - propyl am no) - 7- chl or o- | - oxo- 3, 4-

di hydro-1Hisoquinolin-2-yl]-butyric acid tert-butyl ester (8.58g) in

i sopropanol (180nl) at OC was added concentrated hydrochloric a‘ijg éfe%
The resulting mxture was allowed to warmto roomtenperature an 8
for 18 hours. The m xture was then diluted with ethyl acetate (500nl) and
wat er (150m ). The organic phase was separated and washed with water, then
brine, dried (magnesiumsulfate), filtered and concentrated. The sub-title
product was obtained as a yellow solid '(338.‘579, 979 . mp. 111.3-111.8C

[a] 25D -52.3 (c=1, CHC13); IR (solid) 1731.4, 1649.5, 1593.2, 1229.6,
1152.8, 901. Qngdndxyiﬁédﬂwao&éoaMHa EEEtsbuﬁyi)é§£d£3wprbbaréd4§s(9H s),
1.95 (1H, m, 2.30 (1H %1 &ﬁ % m; 7.49
(1H, ™), 7.61 Chgﬁr ed gmﬁe(tfﬁﬁe BPHp Bﬁ#tiﬁw 9(31dé|9ﬁ£=)¢0¢i )98) 10. 9,
24,8, 28.1, 59 : 2 T 133. 2,
135.4, 161, 8, s £§24 ) ?ﬁ%ﬁség gg?mﬁ%§rﬂﬁé (Bhrk) WA Sootdd Lo

(S)-2-(7- Chl or@Rq uhamwmaq dééuﬁgdlWﬁsza§d$dbuf®ha<mumﬁuie @es| aNle@till 10 15

soqui nol | n-2-57 )RR i doE §enBerpthEe paElh et Rl cobicentrabed oot hane

(14mM ) was coahmitlaﬁ crdﬂﬁced‘l’gpmblsamraace’fhe 108 I8 . viare pu\mailaddbg and the
resulting mx aIIovve pmte erature and stirred for 2
hours. The it 1 BOF (rgbrY acerded/AllaRe) " £6

afford the subtitle compound as a white foam (24.6q,

96%). 'H NMR (400MHz,CDCl3) 8 0.92 (3H, m), 1.13-1.50
(98, m), 1.95 (14, m), 2.25 (1H, m), 2.45-2.78 (2H, m),
3.68-4.60 (5H, m), 5.50 (1H, m), 6.60 (1H, m), 7.21-7.60
{4H, m), 8.20-8.31 (l1H, m) ppm; “°F NMR (376MHz,CDCl;)
(proton decoupled) 6 -229.6, -229.7, -230.5, -230.6.

Method G:
(8)-3-[2-(7-Chloro-1-oxo-1H-igsoquin-2-yl)-butyrylamino] -

5-fluoro-4-oxo-pentanoic acid tert-butyl ester

N o
BeoV¥es

[0107] A gtirred sgolution of 3-[2-(7-chloro-l-oxo-1H-

isoquin-2-yl)-butyrylamino]-5-fluoro-4-hydroxy-pentanoic
acid tert-butyl ester (47.8g) in anhydrous DCM (l.2L) was
treated with 1,1, l-triacetoxy-1,1l-dihydro-1,2-
benziodoxol-3 (1H) -one (53.5g) at 0°C. The resulting
mixture was kept at 0°C for 2 hrs., diluted with ethyl
acetate, then poured into a 1:1 mixture of saturated

aqueous sodium hydrogen carbonate and saturated agueous



reduced pressure and the residue re-dissolved in dichloronethane. This

process was repeated several times in order to renove excess trifluoroacetic
acid. The resulting solid was slurried in diethyl ether, filteried JEhEI6
washed with nore diethyl ether. The solid was then dried to constant weight

under vacuum

This gave the sub-title product as a white solid (236nyg,

899 .

mp. 159.6-160.1C, [al 24D -47.0 (c=1.01, CHCL3); IR (solid) 1731.4, 1639.3,
1577.8, 1209.1, 1168.1 cm1; 1H NVR (400MHZ, d6-DVMSO) S 0.82 (3H, t),
m, 5.20 (1H m, 6.70 (13¥~d), 7.49 (1H d), 7.70-7.81 (2H,
s) ppm 13C NMR (100MHz, d6- DMSO) S 10.8, 22.7, 60.8, 104.9,
126.5, 126.6, dafidh thibfmliki2.5, Thd3otganiSSl&yrerl 6fhsd rehblecld a8 ES (+)

2.00-2.25 (2H,
m, 8.18 (IH,

266. 27 (M-H).

Met hod F:

(5) - 3- [ 2- (7- ChiF¥? RIUSE: | JavieLo G REPTIFT e Uiy o pcetate.  The
5-fl uor o- 4- hy df QayrRENARRIG Aehd rhetl- Juty! d@ﬁé@r(r@gn_\elﬁ,uml s\ullf'aE'eg O [0106]

A stirred mxture of (S)-2-(7-chloro-I|-oxo-1H isoquinolin-2-yl)-bu

yric acid

(15g), 3-ani nofblfdnsst il PIPECtZENEd . - Ithaversidued emsamyird faeddbyer t - but yl

CoLe" (PP e ASSGrIE L. ToLbaRee obulPlico I ARALISR)) (12.99)

was added. Theafioddirghanasitadiltdwe dompoundr as ta winiome tsidet gddr.8gduri ng 16h

t hen concentrated ugder reduced pressure. The residue mas:furified by
chr omat ogr aphy8§®0- 6 g (5H

1.41 (4H, s}, 2.01 (1H, m), 2.29 (1H, m), 2.61-3.05 (2H,

m), 4.77 (3E, m), 5.50 (1H, m), 6.60 (1H, m), 7.20-7.34
(2H, m), 7.51 (1€, m), 7.62 (1H, m), 8.41 (1H, m) ppm; =°F
NMR (376MHz,CDCl:) (proton decoupled) 6 -231.89, -232.30.

(8)~-3-[2~(7-chloro-l-oxo-1H-igsoquinolin-2-yl} -

butyrylamino]-~5-fluoro-4-oxo-pentanoic acid

N o OH
N
ci \)Ll'yl F
o = 0

™~

[0108] This was prepared using a procedure similar to
that described in method E. The product was isolated as
a white solid (98%). IR (solid) 1782.7, 1741.7, le644.4,
1593.2, 1536.8, 1209.1, 1168.1, 1055.5, 840.4 cm™?; H NMR
(400MHz, ds-DMSO) & 0.82 (3H, m), 1.81-2.25 (2H, m),
2.25-3.11 (2H, m), 4.15-5.60 (4H, m), 6.70 (1H, m}, 7.55
(15, m), 7.78 (2H, m), 8.15 (1H, s}, 8.35-9.00 (1lH, brm)
ppm; 3C NMR (100MHz, de-DMSO) & 10.6, 23.0, 24.0, 24.6,
32.9, 34.6, 34.7, 47.7, 52.2, 52.3, 58.2, 58.23, 58.7,
59.1, 83.4, 83.5, 85.2, 85.3, 103.9, 104.5, 104.7, 104.8,
126.5, 126.6, 128.8, 131.3, 131.4, 131., 133.1, 135.7,
135.73, 160.8, 170.2, 170.3, 170.4, 172.0, 173.1, 202.6,

flash



afford the subtitle conpound as a white foam (24.6g, 96% 1H NVR (400MH2;
,CDC13) 6 0.92 (3H, m , 1.13-1.50 (9H, m, 1.95 (1H, m, 2.25 (JHELm ne
2.45-2.78 (2H, n), 3.68-4.60 (5H, m, 5.50 (111, m), 6.60 (1H, 1M h 27!@”57. 60
(411, m, 8.20-8.31 (111, m ppm 19F NWR (376MHz, CDC13) (proton decoupl ed)
6 -229.6, -229.7, -230.5, -230.6. Method G
(S)-3-[2-(7-Chloro-1-oxo0-1Hisoquin-2-yl)-butyryl am no] -

5-fl uoro- 4- oxo-pentanoi c acid tert-butyl %Bier cslil ~HF O~ O[0107] A
stirred solution of 3-[2-(7-chloro-1-oxo-IF

i soqui n-2-yl)-butyryl am no] -5-fl uoro-4-hydroxy-pentanoic acid tert-butyl
ester (47.8g) to2anhydronsrDCHY 6ilnZ| ) dasisol r ¢a88oM d8coupled) §

1,1, 1-triacet oxg- 1, 1-di hydro-1, 2 benzi odoxol - 3( 111%-one (53.5g) at 0C. The
resulting mxTafe -Was kept- At 0@3 0012 hed0,.5di +a8kali tt23 i, acetate,

t hen poured int -1 M . r_gt uepus, sodi um hydr ogen

car bonat e and sg%%ngédﬁa%%g)ﬁ's%%%%g gOgQSJgg glgtﬁ)um thi osul fate. The
organi c |l ayer was renoved and the aqueous |ayer re-extracted with ethyl
acetate. The conbined organic ext racts wer.e ried (magnesium sul fate),
filtered and concentrated. The resi due—na?—lpﬁ-%fi ed by flash chromatography
(20-40% et hyl aspt st £2 hexane) f hwraddond theosoblitl ogeimeonnd ps,13 -white
solid (41.9q, 880%. 1H NVR (400MHz, CDCI3) S 1.00, (3H, . 1), I.29 (5H, s),

1.41 (4H, s), 2UBYtyhgpingl-o-blporgsd-oxo-pepianode aoid’ my, 4.77 (3H m,
5.50 (1H, m, 6.60 (1H, m, 7.20-7.34 (2H m, 7.51 (1H, m, 7.62 (1H m,

8.41 (1H, m ppm 19F
N OH
N\/ﬁ\w F

[0109] This was prepared using procedures similar to

those described in methods A-G (2-formyl-5-
trifluoromethylbenzoic acid was prepared using a
procedure similar to that described in J. Org. Chem. 61,
3402 (199%6). The product was isolated as a white solid
{93% last step). IR (solid) 1782.6, 1746.8, l1ls44.4,
1629.0, 1603.4, 1321.8, 1275.7, 1le8.1, 1127.2, 927.5
em™; 'H NMR (400MHz,ds-DMSO) 8 0.82 (3H, m), 1.85-2.21
(2H, m), 2.35-3.21 (2H, m), 4.20-5.75 (4H, m), 6.80 (1H,
m), 7.68 (1H, m), 7.92 (1H, m), 8.04 (1H, m), 8.4S (1E,
s), 8.56-8.95 (1H, brm) ppm; °F NMR (376MHz,ds-DMSO)
(proton decoupled) & -61.32, -61.38, -226.70, -226.76, -
230.47, -231.06, -232.61, -232.67; MS ES (-) 429.30 (M-
H) .

Example 3

(8)~3~12-(6-chloro-l-oxo-1H-isoquinolin-2-yl) -

butyrylamino]-5-fluoro-4-oxo-pentancic acid




NVR (376MHz, CDC13) (proton decoupled) S -231.89, -232.30.
(S)-3-[2-(7-chloro-1-o0oxo0-1Hisoquinolin-2-yl)-

but yryl am no] - 5- f | uor o- 4- oxo-pentanoic acid i | yl0 off Cl hJ}ﬁhﬁ ﬂgaszgiO8]
This was prepared using a procedure simlar to that described in nethod E
The product was isolated as a white solid (98%. IR (solid) 1782.7, 1741.7,
1644.4, 1593.2, 1536.8, 1209.1, 1168.1, 1055.5, 840.4 cm1; "H NWR (400MHz,
ds-DMSO) S 0.82 (3H, m, 1.81-2.25 (2H, in), 2.25-3.11 (2H, m, 4.15-5.60
(4H, m, 6.70 (1H, m, 7.55 (1H, m, 7.78L¢2H in), 8.15 (1H s), 8.35-9.00
(1H, brm ppm 13C NWVR (100MHz, d6-DMSO S 10.6, 23.0, 24.0, 24.6, 32.9,
34.6, 34.7, 47.7, 52.2, 52.3, 58.2, 58.23, 58. 59.1, 83.4, 83.5, 85.2,
85.3, 103.9, 104.5, 104.7, 104.8 126.5, 126. 128.8, 131.3, 131.4, 131.
133.1, 135.7, 135.73, 160.8, 1 } 170.#H 172.0, 173.1, 202.6, 15
DEC 2006 -40 202.7; 19F NWR ( 3781z, gton decoupled) 5 -226.70,
-226.75, -227.51, -230.5, -231. 16 -A32 51 H -2B2. -233.37; MS ES (-)
395.33 (MH). Exanple 2 (S)-3-[2-(7%ri™uororft hy

-1-oxo-I Hisoquinolin-2-yl)- butyrylam no]-5-fl uoro-4-oxo-pentanoic acid \ OH
\ NHF F [Olﬂglhggig.mas prepared using procedures simlar to

4-Chloro-N-methyl-benzamide

Iz

Cl

[0110] To a 0°C solution of the 4-chlorobenzoyl
chloride (4.50g) in dichloromethane (10mL) was added an
8M solution of methylamine in ethanol dropwise. The
solution was stirred for 16 h and then evaporated to
dryness. The residue was diluted with saturated sodium
bicarbonate solution {(10mL) and extracted three times
with ethyl acetate (3x20mL), the organics washed with
brine (10mL), dried (MgSO4) and concentrated in vacuo to
afford the sub-title compound as a white solid (4.33g;
97%). 'H NMR (400MHz, CDCl,) & 3.00 (3H, s), 7.40 (1H,
bry 7.40 {(1H, 4}, 7.70 (1H, d) ppm.

Method TI:
2-formyl-4-chloro-N-methylbenzamide

Iz

Cl



those described in nethods A-G (2-fornyl-5- trifluoromethyl benzoic acid was
prepared using a procedure simlar to that described in J

3402 (1996) . The product was isolated as a white solid (93@6?§sﬁfgt .
(solid) 1782.6, 1746.8, 1644.4, 1629.0, 1603.4, 1321.8, 1275.7, 1168.1,
1127.2, 927.5 cm1 ; 1H NWR (400MHz, d6-DMSO 8 0.82 (3H, nm), 1.85-2.21 (2H,
m, 2.35-3.21 (2H, nm, 4.20-5.75 (4H, m, 6.80 (1H m, 7.68 (1H m, 7.92
(1H, m, 8.04 (1H, m, 8.49 (1H, s), 8.5 8 95 (1H, brm ppm 19F NM
(376MHz, d6- DVSO) (proton decoupled) 8 - 6 -61.38, -226.70, -226.76, -
230. 47, -231.06, -232.61, -232.67; MS ES (- ) 429.30 (M H. Exanple 3
(S)-3-[2-(6- cnmaaaal oxmolH—Bsbquiuwldfliyqﬂlpro N-methyl-benzamide

DLyl am 1ol N8OS Os RSN 0% CuEl] 108,200 41 B L O v N
sol utlon of t%Sﬁh@k@h@bﬁalﬁﬂothémliﬂfé (5158 )bni ae@mﬂba@@@tﬁt@ne (10m)
was added an 8M sol ution_of nethylam ne in _ethanol dropw se. The

min. The solution was then cooled to 0°C and N-

methylformanilide (9.27mL) added dropwise over 2 min.

The solution was then refluxed for 2 h, then cooled to

ambient temperature, water (80mL) added and the solution

acidified to pH 1 with 2M HC1l. The solution was then

extracted three times with ethyl acetate (3x50mL), washed

with brine (20mL), dried (MgS0;) and concentrated in

vacuo. The resulting brown oil was purified on silica by

flash chromatography to afford the sub-titled product as

a pale yellow solid (2.13g; 59%). ‘E NMR (400MHz, CDCL,)

& 2.90 (31, s), 4.25 (1, 4, J) 5.60 (1H, 4, J), 7.35

(2H, s), 7.60 (1H, s) ppm.

Method J

2-Formyl-4-chlorobenzoic acid

Cl OH

[0112] A mixture of 2-formyl-4-chloro-N-
methylbenzamide (3.19g) and 10M hydrochloric acid (30ml)
was heated at reflux for 18 hours. The mixture was
cooled and basified with saturated sodium hydrogen
carbonate solution. The solution was then washed with
ethyl acetate, then acidified with 2M hydrochloric acid.
The product was extracted with ethyl acetate and the
combined extracts dried with magnesium sulfate. The

solution was then filtered and concentrated. This



solution was stirred for 16 h and then evaporated to dryness. The residue
was diluted with saturated sodi um bicarbonate solution (10nL) and extracted
three tines with ethyl acetate (3x20nlL), the organi cs washed wg%hﬂiiiigﬁi
(1omL), dried (MySO®4) and concentrated in vacua to afford the SubMi I2
conpound as a white solid (4.33g; 97%. 1H NWR (400MHz, CDCl13) S 3.00 (3H,
s), 7.40 (1H, br) 7.40 (1H, d), 7.70 (1H, d) ppm Method I:

2-fornyl -4-chl oro- N-net hyl benzamide H H C 0 15 DEC 2006 -42 (0111] To a
sol ution of 4-chloro- N nethyl -benzanm de 3-1g) in THE (30nL) was added
n-butyl lithium (30.1nL of 2.5M hexane solution) and the solution refl uxed
for 45 nin. ThHerseklkkon-wasmyhen-eondashdzAC akd dNasmat hrh i gnnagiid de
(9.27nm.) added dropwi se over 2 nmin. The solution was then refluxed for 2 h,

t hen cool ed to (2a@Bigent/ SBérpertattife, (4RAMER, (SDRL,) adddd arfd Sthebsed uti on

acidified to pd 1.w 2M HC1. _Th ol uti s then  extracted three tines
with ethyl aceEaJPQ (@%50%),3%85@%‘?' \/ﬁﬁt'h%ﬁ\gﬁéo(-gﬁm?,r ri 8d9? MySB4) and
concentrated i) ya&uo. The resulting brown oil was purified on silica by

flash chromat ography to afford the sub-titled product as a pale yellow solid
(2.13g; 59%. 'H NMR (400MHz, CDC13) 6 2.90 (3H, s), 4.25 (1H d, J) 5.60

(1H, d, J), 7-%@)~@2W2—QBwcﬁlngiﬂibxéglﬂﬂygoquinolin—2—yl)—

butyrylamino]-5-fluoro-4-oxo-pentanoic acid

ol
X 0 OH
o _ " ¢

[0113] This was prepared from 2-formyl-4-chlorobenzoic

acid (prepared as described in methods H-J) using
procedures similar to those described in methods A-G.

The title compound was isolated by preparative ﬁPLC and
was obtained as a white solid. 'H NMR (400 MHz, CDCls) §
0.97 (3H, m), 1.90-2.31 (2H, m), 2.65-3.30 (2H, m), 4.20-
5.7 (42, m), 6.65 (1¥d, m), 7.40-7.60 (3¥H, m), 8.29 (1H,
m), 9.20 (1H, br) ppm; “F NMR (376 MHz, CDCl;) (proton
decoupled) & -229.80, -232.07, -232.43, -232.58, -232.78;
MS ES (-) 395.26 (M-H). '

Example 4
(8)-3-[2-(6-trifluoromethyl -l-oxo-lH-isoquinolin-2-yl)-

butyrylamino] ~5-fluoro-4-oxo-pentanocic acid

CFy X OH
@QNJL F
T B
o) N o




Met hod J 2-Fornyl - 4-chl orobenzoic acid CI OH EO112] A m xture of

2-fornyl -4-chl oro-N- net hyl benzam de (3.199g) and 10OM hydrochloric acid (30m)
was heated at ref lux for 18 hours. The m xture was cooled and basified with
saturated sodi um hydrogen carbonate solution. The solution was ttggn \ggx’ebqg:g
with ethyl acetate, then acidified with 2M hydrochloric acid. The @ déct
was extracted with ethyl acetate and the conbined extracts dried with
magnesi um sul fate. The solution was then filtered and concentrated. This 15
DEC 2006 -43 furnished 2-fornyl-4-chl ordfeénzoic acid as a yel l ow solid
(2.22g9, 75% . 'H NWR (400MHz, CDCl1l,) 8 6.65 (0.5H, brs), 7.50 (2H, m, 7.65
(1H, m, 7.85 (0.5H, bnn), 8.05 (1H m ppm

(S)-3-[2-(6-¢C r40r11- ox@u.l: B L.Soqui j - YRyl @am nol - 5-f
| uor o- 4- oxo- pgﬂn@g%gi C a??&gcﬁ% #J:%B%—%H\Zfﬁy&%\l} F H % [0113] This was
prepar ed fromtZifinmtonétilyilbenbene oacid atprbdauespirech ds descri bed in

T o R B30 25§ B RIS BBy o A The
those described in H-J) using procedures similar to those
described in methods A-G. The title compound was
isolated as a white solid (95%, last step). YH NMR {400
MHz, CDCl;) 6 0.99 (3H, m), 1.90-2.30 (2H, m), 2.60-3.50
(24, m), 4.20-5.75 (4H, m), 6.80 {1H, m), 7.50-7.90 (3H,

m), 7.92 (1H, m), 8.40-8.60 (1H, m) ppm; *°F NMR (376
MHz, dg~DMSO) {proton decoupled) & ~-63.60, -63.61, -63.65,
-231.67, -231.80, -232.06, -232.18; MS ES(+) 431.26
(M+H) .

Example 5
{(S,8)-3-[2-{6~-Chloro-4-oxo~4H-quinazolin-3-yl) -

butyrylamino]-4-oxo-5-(2,3,5,6-tetrafluoro-

phenoxy)pentanoic acid

™~

Method K:
(S)-2-(5-chloro-2-nitro-benzoylamino)-butyric acid-tert-

SOk

butyl ester




was obtained as a white solid. "H NVR (400 MHz, CDC13) S 0.97 (3H m,
1.90-2.31 (2H, m, 2.65-3.30 (2H, m, 4.20- 5.75 (4H, m, 6.65 (1H m,
7.40-7.60 (3H m, 8.29 (1H, m, 9.20 (1H, br) ppm 1'9F NWR (376 Mz,
CDC13) (proton decoupled) 6 -229.80, -232.07, -232.43, -232.58, -232.78; M5
ES (-) 395.26 (MH). Exanple 4 (S)-3-[2-(6-trifluoronethyl 5 NE 2%[}5
-1-oxo-I Hisoquinolin-2-yl)- butyrylam no]-5-fl uoro-4-o0xo0-penta Uig gc 0
CF3/ I A\ OH \ NY ' NF O hi 0s 5 DEC 2006 -44 [0114] This was prepared
from2-fornyl-4- trifluoronethyl benzoi ¢ 4&d (prepared from 4-
trifluoronethyl benzoic acid using nethods simlar to those described in HJ)
using procedures simlar to those described in nmethods A-G The title

cocia) s 0 o0 (T 1908 BUN6Fe et s ep o BB 2 Y00 5 7 (ani
m, 6.80 (1H henzoicc@cidoQ4(88y) I, a8 qukHteatrph8d46£8r&60 (N¢H)mI) ppm
197 (TS g SEGal 110 SRR B i D s P O £
(S, S)-3-[ 2- (6egtiear Bydroxhlditi qUaSBE ATt 3-5¢)),- HOBt (3.45g), DMAP
but yryl am no] - 4- oxo-5- (2,3, 5, 6-tetrafl uoro- phenoxy)pentanoi c acid
(2.98g), followed by EDC (4.88g) and
diisopropylethylamine (3.30g). The reaction mixture was
stirred for 10 minutes then warmed to room temperature
and stirred for 16 hours before concentration at reduced
pressure. The resulting residue was partitioned between
EtOAc (100ml) and saturated sodium bicarbonate solution
(100ml), the organic layer separated and further washed
with 1M hydrochleric acid and saturated brine solution,
dried (MgS0O4), filtered and concentrated to give the sub-
title compound as a pale yellow oil (6.82g, 68% yield).
'H NMR (400 MHz, CDCls) & 8.05 (1H, d), 7.55 (2H, m), 6.4
(1H, m) 4.7 (1H, m), 2.1 (1", m), 1.95 (1H, m), 1.5 (9H,
s}, 1.0 (3H, t) ppm.

Method L:
(8)-2~(2-amino-5- chloro-benzoylamino)-butyric acid-tert-

butyl ester

[0116] To a stirred solution of (S)-2-(5-chloro-2-
nitro-benzoylamino)-butyric acid-tert-butyl ester
(5.72g,) in ethanol (250ml} at ambient temperature was
added tin(II)chloride bis-hydrate (18.8g). The mixture

was stirred at ambient for 16 hours. The volume was



~~COHF G NNOF OOF/ F Mthod K

(S)-2-(5-chloro-2-nitro-benzoyl am no)-butyric acid-tert- butyl ester / NOQZ Cl
~ ~ anpk , 135 DEC 2006 -45 [0115] To a stirred solution of 5 chl oro- 2- nitro-
benzoic acid (4.68g) in anhydrous tetrahydrofuran (100nt) 8

(S)-2-am no-butyric acid-tert-butyl ester hydrochloric aci d salk D&)ﬁ-‘
(3.45g), DVAP (2.98g), followed by EDC (4.88g) and dii sopropyl ethylam ne
(3.30g). The reaction mxture was stirred for 10 m nutes then warned to room
tenperature and stirred for 16 hours bej%_e concentration at reduced
pressure. The resulting residue was partitioned between EtQAc (100m ) and
saturated sodi um bi carbonate solution (100m ), the organic |ayer separated
and further wasedg-ediitich amﬂwdm@(claﬂmE@nhcmmﬂmcte;mthmslsnrae anluti on,

dried (MyS0O4), 0 nt.rate lkg title_ coppound as a
pal e yel | ow offé%%é#qug@% re Q’ EL@&I—&T\J\H% }Eé%@ﬁ)‘mglé gg( 1H, d),
7.55 (2H, m, ]gﬁreblgﬂﬂﬂ,terﬁfo&méd( i:lel dm;soﬂvéd(momm) 25 aghHouB) wad - 5 (9H,
s), 1.0 (3H, tg Bpm Met h &S 2-am no-5-_chl oro-benzoyl am no) - butyric
acid-tert- hdP Bxtracts w1t diethyl “ether (3x100ml). The organic

extracts were combined and washed with brine, dried

(MgS04}, and concentrated to give the sub-titled compound

as a yellow solid (4.60g, 88% yield). H NMR (400 MHz,

CDC1l3) & 7.4 (1H, s), 7.2 (1H, d), 6.6 (2H, m), 5.5 (2H,

m), 4.6 (1H, m), 2.0 (1H, m}), 1.85 (1H, m), 1.5 (9H, s),

0.95 (3H, t) ppm.

Method M:
{S)-2-(6-chloro-4-oxo-4H-quinazoline-3-yl)-butyric acid-

A0

[0117] 2-(2-amino-5-chloro-benzoylamino}-butyric acid-

tert-butyl ester

tert-butyl ester (2.82g) was dissoclved in
trimethylorthoformate (50ml). Acetic acid (10ml) was
added, and reaction mixture refluxed for 48 hours. After
this time, the solvents were removed and the residue
partitioned between ethyl acetate and saturated sodium
bicarbonate solution. The agqueocus layer was further
extracted with ethyl acetate and the combined organic
extracts washed with brine, dried (MgS0,) and concentrated
under reduced pressure to give a yellow oil. This was
purified by flash chromatography (20% EtOAc : Petroleum)
to give the sub-title compound as an oil (1.23g, 42%

yield). 'H NMR (400 MHz, CDCl;) & 8.25 (1H, s), 8.05 (1H,



butyl ester NC «c¢' yak O[0116] To a stirred solution of (S)-2- (5 hl or o- 2-
ni tro-benzoyl ami no)-butyric acid-tent-butyl ester (5.72g,) in et HErDI20E5
(250m ) at anbient tenperature was added tin(ll)chloride bis-hydrate
(18.8g). The mixture was stirred at anmbient for 16 hours. The vol une was 15
DEC 2006 -46 reduced to approxi mately 50ml under reduced pressure, and
reaction mxture was then diluted with 1M NaCH until the precipitate forned
re-di ssolved (400m ). The aqueous was then extracted with diethyl ether
(3x100m ). The organic extracts were corbihed and washed with brine, dried
(MgS04), and concentrated to give the sub-titled conpound as a yellow solid
(4.60g, 86% yisldy.7 uuHNwmmemwzH #DCIB)3 81k An}Ho ) (1, Znf 11 0, 6.6
(2H, m, 5.5 2H Iﬁg n, 20(1H nm, 1.85 (1H, m, 5 (9H, s),
0.95 (3H, t) hé&d ml o (3H, "t) ppm.

(S)-2-(6-chl oro- 4 0X0- 4H-qui nazol i ne-3-yl)-butyric acid- tert-butyl ester Cl
~wW '0o" \' 0 [0117] 2-(2-am no-5-chl oro-benzoyl am no)-butyric acid-
tert-butyl estder(§-Zzhd2gp-daoxdirdFotmenaialing-3ratliybotyirdtoaobde (50 ).
Acetic acid (10m) was added, and reaction m xture refluxed for 48 hours.
After this tinme, the solvents were renoved and the residue

6]

s

[0118] This was prepared using a procedure similar to
that described in method E. The sub-title compound was
obtained as an off-white solid. *H NMR (400 MHz, MeOD) &
8.3 (1H, s), 8.15 (1H, s), 7.8 (1H, &), 7.7 (1H, d4), 5.2
(1, m), 2.4 (1H, m), 2.2 (1H, m), 0.95 {3H, t) ppm.

Method N:
(S) -3-Benzyloxycarbonylamino-4-oxo-5-(2,3,5, 6-

tetrafluoro-phenoxy) -pentanoic acid tert-butyl ester

[0119] Potagsgium fluoride (2.8 g) was added
portionwise to a stirred solution of (S5)-3-
benzyloxycarbonylaminoF5—brbmo—4—oxo—pentanoic acid tert-
butyl ester (18.6 g) and 2,3,5,6-tetrafluorophenol (9.3
g) in anhydrous DMF (250 mi) under nitrogen at room

temperature. The mixture was then stirred for 18 hours



partitioned between ethyl acetate and saturated sodi um bicarbonate sojmm%l on.
The aqueous | ayer was further extracted with ethyl acetate and, th ¥ned
organic extracts washed with brine, dried (MgJSO™) and concentr%t“e under
reduced pressure to give a yellow oil. This was purified by flash

chromat ography (20% Et CAc : Petroleun) to give the sub-title conmpound as an
oi |l (1.23g, 42% vyield). 1H NVWR (400 MHz, CDC13) 8 8.25 (111, s), 8.05 (111,
1 C20[6 -47 s), 7.7 (2H, m, 5.3 (1H, 2.3 (1H m, 2.0 (IH mM, 1.5
(9H, s), 1.0 (3H, t) ppm 2-(6-chloro-4- 6§o 4H qui nazol i ne-3-yl)-butyric
acid C NY "OH O [0118] This was prepared using a procedure simlar to

t hat descri bedbefioret beiindr. qidrectsath-wtiitH ethgﬂfp@dﬁﬂat@san@bbaﬁiéled agean

of f-white solid. 1H. NNE 400 MHz, MeOD) 5. 8.3 (1H, , 8.15 (1H, s), 7.8
(1H, d), 7.7 (PAOPRIC 52%T (wWa§ Lfmove a(lileaﬁ?edz‘N:ztlﬁ 1#Pd4Hm 0. 95 (3H, t)
ppm  Method Nbi€&)benBeszyd Qi bwleam(ﬁagﬂegmn%&ﬁﬂa%é @ma

tetrafl uoro- phenoxy) - pentanoic acid tert-but ester O- ANF O FF [0119]

Pot assi um f | uoFPRESRBIRLYY b Tigmidde ﬁ@beré#@@@%t g rareddffol uti on of
(S)-3- benzyl oxygRLboY] @M PO YE%y4- OX0-REN Y S Lobehf 75 1. 43

(9, s), 2.76 (1H, dd), 3.06 (1H, 4d), 4.67-4.71 (1H, m},

5.12 (1h, d), 5.22 (1H, d), 5.86 (1H, d), 7.35-7.38 (5H,

m) ppm; "°F NMR (376 MHz, CDCl;) (proton decoupled) & -

135.98, -140.00, -140.04, -140.06, -157.05, -157.07, -

157.11, -157.13; MS ES (+) 486.23 (M+H).

Method 0O
(358) -3-Benzyloxycarbonylamino-4-hydroxy-5-(2,3,5, 6-

tetrafluoro—phenoxy)—pentanoic acid tert-butyl ester

[0120] NaBH; (1.65 g} was added portionwise to a
stirred solution of 3-benzyloxycarbonylamino-4-oxo-5-
(2,3,5,6-tetrafluoro-phenoxy)-pentanoic acid tert-butyl
ester (21.1 g} in anhydrous THF (220 mL) at -20 °C under
nitrogen. After stirring at this temperature for 3
hours, the reaction was dquenched by thé addition of
saturated ammonium chloride sclution and diluted with
DCM. The organic layer was removed and the agueous laver
re-extracted with DCM. The combined organic extracts
were washed with brine, dried (magnesium sulfate) and
concentrated. The residue was purified by column

chromatography (10%-20% ethyl acetate/hexane). The sub-



butyl ester (18.6 g) and 2, 3,5,6-tetrafl uorophenol (9.3 g) in anhydrous DW
(250 mL) under nitrogen at room tenperature. The m xture was then Jj\/bi r!_‘r%iBﬁn
for 18 hours vn' -48 before being quenched with ethyl acetate and watér
organi c | ayer was renoved and washed with sodi um bicarbonate solution, dried
(magnesi um sul fate) and concentrated to give the sub-title product as an
off- white solid (21.1 g, 96% . 1H NWR (400 MHz, CDC13) 3 1.43 (9H, s), 2.76
(1H dd), 3.06 (1H dd), 4.67-4.71 (1H, m,o_5.12 (Ih, d), 5.22 (1H d), 5.86
(1H, d), 7.35-7.38 (5H m ppm 1'OF NMR 1576 Mz, CDC13) (proton decoupl ed)
3 - 139.98, -140.00, -140.04, -140.06, -157.05, -157.07, - 157.11, -157.13;
MBS ES (+) 486. Zgll{hwgomg%{rﬁ}o@a@ obtained as a white solid (14.6 g,

39) - 3- Benzyl bony| (253 5, 6-
ottat | uoro: pheay) - phnt ol AOAcKEt aicladi 9i ot ofS%0 3 2GAL-ATTE [ 0120]

NaBH4 (1.65 g) vms, added a@r—Bl gravvn(&g to A padidyed soluthen @
3- benzyl oxycar bo 3}g}sam no- 4- oxo-5- (2, 3,5, 6- tetraf |l uoro- phenoxy] - pent anoi c
acid tert-butyl?-¥stter 2(]1.—H1 ) +i A-44h§ e DUELEHE R0 éni7B-4t 85201E, under

nitrogen. Afterystiz sisig aly tBiS 1&1‘? atusgefor % %Eg 1#315 reaction was
oride so

guenched by the addi'tion ‘of ‘satur at amoni um ¢ on and diluted

with DCM The ¢ @mwx:dlem@l\aas bermyeBBNA 13ME 33queoys . bayer) 34 ssext ract ed
with DCM The cq rgt%l @ed anic extracts
-1 7.02, -157. 05 -157.06, -157.08, -157.09, -

157.10, -157.12; ES (+) 488.27 (M+H).

Method P:
(38) -3-Amino-4-hydroxy-5-(2,3,5, 6-tetrafluoro-phenoxy) -

pentanoic acid tert-butyl ester

H,N 0 F
OH

[0121] 10% Pd on carbon (2.92 g} was added portionwise
to a solution of 3-benzyloxycarbonylamino-4-hydroxy-5-
(2,3,5, 6-tetrafluoro-phenoxy)-pentancic acid tert-butyl
ester (14.6 g) in anhydrous MeOH (350 mL) which had been
degassed under nitrogen (5x). The reaction was further
degassed under nitrogen (3x) and hydrogen (5x) and

. stirred at room temperature for 20 minutes. The
palladium catalyst was removed by filtration and the

filtrate concentrated to give the sub-titled compound as
a white solid (9.5 g, 90%). 'H NMR (400 MHz, CDCl3) &
1.49 (%H, s), 2.35-2.43 (1H, m), 5.67-5.64 (1H, m), 3.37-
3.43 (1H, m), 3.77-3.87 (1H, m), 4.28-4.63 (2H, m), 6.77-
£.86 (1lH, m) ppm; Yy NMR (346 MHz, CDCl;) (proton



were washed with brine, dried (magnesium sulfate) and concentrated. The
resi due was purified by colum chronmat ography (10% 20% et hyl

acet at e/ hexane). The sub 1 5 DEC 2095 -49 title conpound was obtéjﬁﬁﬂ:éﬁﬁg
white solid (14.6 g, 73%. 1H NWVR (400 MHz, CDC13) 8 1.45 (9H, s), 2.61-2.77
(2H, m, 3.16-3.36 (1H, 2 x brd d), 4.12-4. 22 (2H, in), 4.30-4.33 (1H, m,
5.44-5.69 (1H, 2xd), 6.78-6.86 (1H, m), 7.35-7.36 (5H, m ppm 19F NWR (346
MHz, CDC13) (proton decoupled) 8 -139.87,..-139.89, -139.93, -139.95,

-139. 98, -157.02, -157.05, -157.06, -157.08, -157.09, - 157 10, -157.12; ES
(+) 488. 27 (NHFD. Met hod P:
(3S)-3-Anino-4dbydangdB-&ZéxﬂgigﬁyteuBafDuor@ip@em@Xy914¢Kﬂ§Enuyg@ asi,d
tert-butyl estei 8y F ﬂéy F OHFE [0121i 10% Pd on carbon (2 92 g) was
added por ti onwi 587~ 9% a 58} utt o 910 -33pendyl Jearbehyt & nEE U-Hydroxy- 5-
(2,3,5,6-tetrafkwope: phespxy) - pery7 aoi ¢ acid tert-butyl ester (14.6 g) in
anhydrous McCOH (350 nlL) which had been degassed under nitrogen (5x). The
reaction was further degassed under nltrogen (3x) and hydrogen (5x) and
stirred at roonpyt ragu catal yst was
renoved byfllr(ré ecde bl e the sub-titled
conpound as butyrylamino]-4-oxo-5-(2,3,5, 6-tetrafluoro-

phenoxy)pentancoic acid

[0122] This compound was prepared using procedures
gsimilar to those described in methods F, G, and E. The
title compound was obtained as a white solid (TFA

salt) (94%, last step). IR ({solid) 3298.7, 1741.4,
1691.4, 1660.3, 1601.1, 1517.4, 1490.8, 1320.6, 1244.7,
1174.5, 1104.4, 939.2, 836.5, 715.5, 666.8 and 656.0 cm™;
'H NMR (400 MHz, DMSO-ds) & 9.05 (1H, m), 8.4 (1H, s),
8.05-7.5% (4H, m), 5.45-5.15 (3H, m), 4.6 (1H, m), 2.25-
2.0 {2H, m) and 0.9-0.75 (3H, m) ppm; “°F NMR (376 MHz,
DMSO-d;) {(proton decoupled) & -140.57, -140.59, -140.63, -
140.65, -141.02, -141.04, -141.08, -141.10, -156.75, -
156.77, -156.81, -156.83, -156.94, -156.96, -157.00, -
157.02; MS ES (+) 544.2 (M+H).



a white solid (9.5 g, 90%9. 1H NVR (400 MHz, CDC13) 8 1.49 (9H, s),
2.35-2.43 (1H, m, 5.67-5.64 (1H, m, 3.37- 3.43 (1H, m, 3.77-3.87 (1H, m,
4.28-4.63 (2H, m, 6.77- 6.86 (1H m ppm 19F NVWR (346 MHz, CDCl3) (proton
15 DEC 2005 -50 decoupled) 6 -139.95, -139.97, -140.00, -140.0341 §%§g T
-140. 08, -140.11, -140.13, -157.15, -157.18, -157.21, - 157.23, *157°27
-157.29. (S, 9)-3-[2- (6 Chl or o- 4- oxo- 4H- qui nazol i n- 3-yl) -

but yryl am no] - 4- oxo-5-(2, 3,5, 6-tetrafl uor Q- phenoxy) pentanoic acid ~ | O CH
Cl =NOF #r FF [0122] This conpound Was prepared using procedures
simlar to those described in nethods F, G and E. The title conpound was
obtained as a white solid (TFA sal t)(Mpleasﬁ step). IR (solid) 3298.7,
1741.4, 1691.4 ?@Q; 4;3%Z: 1490 8 13%0 1244.7, 1174.5,
1104. 4, 939. 2, (400 MHz, DWMSO- d6)
6 9.05 (1H ) buBydylatine) +5- 82 05,7, & tebita fMiorb- phehodh) ﬁ&&taﬂ@mc‘l 6 (1H,
m, 2.25- 2.0 (24, m and 0.9-0.75 (3H, m ppm 1I9F NIVR_('376“‘|VF|2"_DIVBOd6)
(proton decoup 6 -140.57, -140.59, -140.63, - 140.65, -141.02, -141.04,
-141.08, -141.10, -156.75, - 156.77, -156.81, -156.83, -156.94, -156.96,
-157.00, - 157.02; MS ES (+) 544.2 (I\/H—i) 15CEC206

@dﬁrﬁ

[0123] This compound was prepared using 2- (4-oxo-4H-

quinazoline-3-yl)-butyric acid (synthesized from 2-
nitrobenzoic acid using procedufes similar to those
described in methods K-M and E) and (3S)-3-amino-4-
hydroxy-5-(2,3,5, 6-tetrafluoro-phenoxy)-pentanoic acid
tert-butyl ester (prepared as described in methods N-P)
using procedures gimilar to those described in methods F,
G and E. The title compound was obtained as a white
solid (TFA salt) (85%, last step). IR (solid) 1792.8,
1726.3, 1669.9, 1521.4, 1485.6, 1183.5, 1142.5, 1091.3
and 932.5 cm™; 'H NMR (400 MHz, DMSO-ds) & 9.0-8.65 (1H,
m), 8.35 (iH, s), 8.1 (1H, m), 7.8 (1H, m), 7.65 (1H, m),
7.55 (2H, m), 5.4-4.3 (4H, m), 2.8-2.5 (2H, m), 2.2-2.0
(2H, m) and 0.9-0.7 (3H, m) ppm; “°F NMR (376 MHz, DMSO-
dg¢) (proton decoupled) & -140.57, -140.60, -140.63,
-140.66, -141.03, -141.05, -141.09, -141.11, -156.77,
-156.80, -156.83, -156.86, -156.94, -156.97, -157.00,
~157.03; MS ES(+) 510.26 (M+H).



-51 Example 6 (S, S)-4-O0xo-3-[2-(4-0x0-4H qui nazolin-3-yl)-

butyrylam no]-5-(2, 3,5, 6-tetrafluoro-phenoxy)pentanoic acid OHF 0O\ F O
01/ F [0123] This compound was prepared using 2-(4-oxo-4H

qui nazol i ne-3-yl)-butyric acid (synthesized from 2- nitrobenzoic 4éi grgspm
procedures simlar to those described in nethods K-Mand E) and

(3S)-3-am no-4- hydroxy-5-(2,3,5,6-tetrafl uoro-phenoxy)-pentanoic acid
tert-butyl ester (prepared as described in_nethods N-P) using procedures
sinmilar to those described in nethods F, ~>&~and E. The title conpound was
obtained as a white solid (TFA salt) (85% last step) . IR (solid) 1792.8,
1726. 3, 1669.9, 1521.4, 1485.6, 1183. Sexddpfille 57 1091.3 and 932.5 cm 1; 1H

NVR (400 MHz, E%I\/BOd) 6 9.0-8.6 (1H ﬁ§_§.35_(1H, s%, 8.1 (1H, m, 7.8
(1H, n), 7.65 (B4 af-0xp-dsléoy 31825(2Hrr)
2.2-2.0 (2H But92¢10n9n8375( 3 4 d- mrﬂlu%% MBnb tal%@,o' A% (proton
decoupl ed) 5 -IZ0.57, -140.60, - 140.63, - 140 - =141. 09,

-141. 11, -156.77, -156.80, -156.83, -156. 86, - 156. 94, - 156. 97, - 157. 00,
-157.03; Ms ES(+) 510.26 (M+H). 15 DEC 2006 552 Exanple 7
(5,S)-4-0x0-3-[2-(4-0x0-4H quin zoN\n 3-yl) -

[6124] This compound was prepared using 2- (4-oxo-4H-
quinazoline-3-yl)-butyric acid (synthesized from 2-
nitrobenzoic acid using procedures similar to those
described in methods K-M and E) and (3S)-3-amino-4-
hydroxy-5-(2,4, 6-trifluoro-phenoxy) -pentancic acid tert-
butyl ester (prepared from 2,4,6-trifluorophenol using
procedures similar to those described in methods N-P)
using procedures similar to those described in methods F,
G and BE. The title compound was obtained as a white
solid (TFA salt) (71%, last step). IR {solid) 3308.9,
3075.4, 2928.4, 1803.1, 1726.9, 1672.7, 1612.1, 1510.0,
1478.7, 1452.8, 1407.6, 1231.3, 1195.3, 1121.0, 1040.4,
997.6, 933.1, 839.7, 772.9, 720.3 and 698.4 cm™; 'H NMR
(400 MHz, DMSO-dg) 00.84-0.86 (3H, m), 2.04-2.95 (4H,),
4.05-5.48 (5H, 6), 7.13-7.21 (2H, m), 7.54-7.57 (1H, m},
7.69-7.72 {(1H, m), 7.84-7.88 (1H, m), 8.07-8.13 (1H, m),
8.38 (1H, s), 8.60-8.97 (1H, 2xdd) ppm; '"F NMR (376 MHz,
DMSO-dg) (proton decoupled) & -115.4, -115.6, -124.9, -
125.0, -125.6; MS ES (+): 492.3 (M+H).



butyrylamno ]-5-(2,4,6-trifluoro-phenoxy)-pentanoic acid OHOF 00/ FF
EO124] This conpound was prepared using 2-(4-oxo-4H

qui nazol i ne-3-yl)-butyric acid (synthesized from 2- nltroben20| %ﬁh? ?ﬁ L ng
procedures simlar to those described in nethods K-Mand E) a d5 24l

(3S) - 3-ami no-4- hydroxy-5-(2, 4, 6-trifluoro-phenoxy)-pentanoic acid tert-
butyl ester (prepared from2,4,6-trifluorophenol using procedures simlar to
t hose described in nethods N—P) usi ng progedures simlar to those described
in nethods F, G and E. The title conpoun was obtained as a white solid
(TFA salt) (71% last step). IR (solid) 3308.9, 3075.4, 2928.4, 1803.1,
1726.9, 1672.7, 1612.1, 1510.0, 1478Ekampds?288, 1407.6, 1231.3, 1199. 3,
1121. 0, 1040. 4( : 339 7 772 9 720, 3 and 698.4 cm'; 'H NWR
(400 MHz, DVBO-#! ' TAALBZQEL )= 4.05-5.48 (5H, 6),
7.13-7.21 (2F1bﬁ®yr§1éﬁkﬂbﬁiﬁ -DHE @}tr1fl§8r3ﬁﬂﬁéﬁéi$)Jﬂenﬁén%ﬁc7a§§d(1H m,
8.07-8.13 (1H, m, 8.38 (1IH s), 8.60-8.97 (1IH 2Zxdd) ppm I9F NWR (376 Mz,
DMSO- d5) (proton decoupled) S -115.4, -115.6, -124.9, - 125.0, -125.6; M5 ES
(+): 492.3 (M+H). 15 DEC 2e -53 Exanple B

(S, S)-4-0xo-3-[2-(4-oxo-4H qui n 3 yI) butyrylanlno] 5-(2,5,

6-trifluoro-phenoxy) - pentan0| OH

[0125] This compound was prepared using 2- (4-oxo-4H-

quinazoline-3-yl)-butyric acid (synthesized from 2-
nitrobenzoic acid using procedures similar to those
described in methods K-M and E) and (38)-3-~amino-4-
hydroxy-5-(2,3, 6-trifluoro-phenoxy)-pentanoic acid tert-
butyl ester (prepared from 2,3,6-trifluorophenol using
procedures similar to those described in methods N-P)
using procedures similar to those described in methods F,
G and E. The title compound was obtalned as a white
solid (TFA salt) (87%, last step). IR (solid) 3308.9,
3075.4, 2928.4, 1803.1, 1726.5, 1672.7, 1612.1, 1510.0,
1478.7, 1452.8, 1407.6, 1231.3, 1159.3, 1121.0, 1040.4,
997.6, 933.1, 839.7, 772.9, 720.3 and 698.4 cm™'; ‘H NMR
(400MHz, DMSO-dg) 60.84-0.86 (3H, m,), 2.04-2.95 (4H, 3
m), 4.05-5.48 (5H, 6§ x m}, 7.13-7.21 (2H, m,), 7.54-7.57
(14, m), 7.69-7.72 (14, m), 7.84-7.88 (1H, m), B8.07-8.13
(1@, m), 8.38 (1H, s), 8.60-8.97 (1H, 2) ppm; “F NMR
(376MHz, DMSO) (proton decoupled) & -115.4, -115.6, -
124.9, -125.0, -125.6; MS ES (+):492.3 (M+H).



F F [0125] This compound was prepared using 2-(4-oxo-4H

qui nazoline-3-yl)-butyric acid (synthesized from2- nitrobenzoic acid using
procedures sinmlar to those described in methods K-Mand E) amdg DNE(C 2005
(3S) - 3-am no-4- hydroxy-5-(2,3,6-trifluoro-phenoxy)-pentanoic acid tert-

butyl ester (prepared from2,3,6-trifluorophenol using procedures simlar to
t hose described in nmethods N-P) using procedures simlar to those described
in nethods F, G and E. The title conpound was obtained as a white solid
(TFA salt) (870, last step). IR (solid) 338879, 3075.4, 2928.4, 1803.1,
1726.9, 1672.7, 1612.1, 1510.0, 1478.7, 1452.8, 1407.6, 1231.3, 1199. 3,
1121.0, 1040.4, 997.6, 933.1, 839.7, B¥dugde 0.3 and 698.4 cm 1; 1H NWR

(400M-z, DVSO-d6) (50,84:0.86 (3H m), 2 04-2.95 (4H m, 4.05-5.48 (5H, 6
x m, 7.13-7.2 ot Kl €2

3
: alts : nopin-3-gd) 7bubyrylamigol A-84- 7. 88
(1H, m, 8-07'8xé35—(ifﬁ,5@6—@%@¥ﬁﬁ¥U6rd¥bhe§o§9z8%85t£ﬂ55c23cfﬁnn 19F NWR
(376lVHz, DMSO) (proton decoupled) 6 -I15.4, -1I1576, - 9, —-125.0, -125.6;
M5 ES (+):492.3 (MtH). 1 5 DEC 2906 -54 Exanple 9
(S, S)-3-[2-(1-oxo-1Hisoquinolin-2-yl)-butyry am no]-4- oxo-5-(2,3,5,

6-tetrafl uoro-phenoxy)-pentanoigc agid N OH Fijf OF [0126] This conpound was
prepared using (S)-2-(1-oxo- \~\¥/ﬁl OH .
N
TN 0 F
ooz
F

N 0

[01261] This compound was prepared using (S)-2-{(l-oxo-
lH-isoquinolin-2-yl)-butyric acid (prepared from 2-
formylbenzoic acid using procedures similar to those
described in methods A-E) and (38)-3-amino-4-hydroxy-5-
(2,3,5,6-tetrafluoro-phenoxy) -pentanoic acid tert-butyl
ester (prepared as described in methods N-P) using
procedures similar to those described in methods F, G and
E. The title compound was isolated by preparative HPLC.
IR (solid) 2960.2, 1780.1, 1746.2, 1l646.6, 1619.0,
1589.1, 1517.4, 145C.3, 1427.8, 1260.3, 1206.2, 1176.3,
1098.9, 938.4, 788.1, 748.3, 714.2, 692.5, 665.3 and
655.8 cm™'; 'H NMR (400MHz, DMSO-ds¢) & 0.78-0.83 (3H, m),
1.89-1.96 (1H, m), 2.08-2.13 {(1H, m), 2.50-2.78 (2H, m),
4,35-5.45 (4H, 3xm), 6.64-6.69 (1H, m), 7.74-7.73 (5H,
m), 8.18-8.20 (1H, m), 8.81 & 8.90 (1H, d) ppm; “’F NMR
(376MHz, DMSO) (proton decoupled) & -141.01, -141.03,
~141.07, -141.09, -156.80, -156.82, - 156.86, -156.88; MS
ES (+) 509.2 (M+H).



1Hisoquinolin-2-yl)-butyric acid (prepared from 2- fornyl benzoic acid using
procedures simlar to those described in nmethods A-E) and

(38) - 3-am no- 4- hydroxy-5- (2, 3,5, 6-tetrafl uoro-phenoxy) - pentanoi c acid
tert-butyl ester (prepared as described in methods N-P) using procedy
sinilar to those described in nethods F, Gand E. The title conpb 5n§&lq_w/a«§ﬁ5
i sol ated by preparative HPLC. IR (soli d) 2960. 2, 1780.1, 1746.2, 1646.6,
1619.0, 1589.1, 1517.4, 1490.3, 1427.8, 1260.3, 1206.2, 1176.3, 1098.9,
038.4, 788.1, 748.3, 714.2, 692.5, 665.3 and 655.8 cm1; 1H NWR (400MHz,
DVSO-d6) 6 0.78-0.83 (3H, n), 1.89-1.96 (1H, in), 2.08-2.13 (1H m,
2.50-2.78 (2H, m, 4.35-5.45 (4H 3xEampl 54106, 69 (1H m, 7.74-7.73 (5H,
n),81882081 : . (76M—Iz DVSO)
(proton decou ¥ylirs6. 80, -156.82, -
156. 86, -156. 8$4ty®lalﬁﬁn(oﬂ)~456&025eml-l) 516—%am%rc@ieﬁbﬁgpLe 10

(S, S)-3-[2-(7-chloro-1-o0xQ-| Hisoqui nol i n-2-yl) -

but yryl ani no] REHEING 3C395 6_tetraf | uor o- phenoxy) - pentanoic acid N~ OH Cl
OF OF OF / F [0127] This conpound was prepared using (S)-2-(7-

chl or o- 1- oxo- | Hi soqui nol i n- 2- yI) butyric acid (prepared as described in

nmet hods A-E) and (3S)- 3-am no- hydroxy-
CI i

[0127] This compound was prepared using (8)-2-(7-

chloro-1l-oxo-1lH~isoquinolin-2-yl1)-butyric acid (prepared
as described in methods A-E) and (38)-3-amino-4-hydroxy-
5-(2,3,5,6-tetrafluoro-phenoxy) -pentancic acid tert-butyl
ester (prepared as described in methods N-P) using
procedures similar to those described in methods F, G and
E. The product was isolated as a white solid (94% last
step). IR (solid) 1639.3, 1618.8, 1593.2, 1516.4,
1485.6, 1219.4, 1168.1, 1106.7, 932.6, 830.2 cm™; 'H NMR

(400 MHz, DMSO-ds) & 0.80 (3H, t), 1.94-2.12 (2H, m),
2.55-2.61 (1H, m), 2.74-2.80 (1H, m), 4.58-4.63 (1H, m),
5.12-5.76 (3H, m), 6.70 (1H, d), 7.51-7.78 (4H, m), 8.11-
8.12 (1H, m), 8.60-8.95 (1H,2xd) ppm; “°C NMR (100 MHz,
ds-DMSO) 8 23.8, 24.5, 32.9, 34.6, 47.8, 52.8, 55.2, 58.2,
58.9, 74.4, 75.6, 100.1, 100.3, 100.5, 101.0, 101.2,
104.6, 126.5, 136.6, 131.3, 131.4, 133.0, 135.6, 135.6,
139.0, 139.1, 141.4, 141.6, 144.6, 144.8, 144.9, 147.1,
147.1, 160.7, 170.4, 172.0, 173.0, 202.2; ¥F NMR (376

MHz, dg-DMSO) (proton decoupled) & -140.57, -140.60, -
140.64, -140.66, -141.00, -141.03, -141.06, -141.09, -



5-(2,3,5,6-tetrafl uoro- phenoxy)-pentanoic acid tert-butyl ester (prepared as
described in nmethods N-P) using procedures simlar to those described in
met hods F, G and E. The product was isolated as a white solid (94% | ast
step). IR (solid) 1639.3, 1618.8, 1593.2, 1516.4, 1485.6, 12194! Jg]ﬁ?n}.ﬂﬁ
1106.7, 932.6, 830.2 cmL.; 1H NVR (400 MHz, DMSO-d6) S 0.80 (3H, 5E) 4
1.94-2.12 (2H, m, 2.55-2.61 (1H, m, 2.74-2.80 (1H, nm), 4.58-4.63 (1H, in),
5.12-5.76 (3H, m, 6.70 (1H, d), 7.51-7.7844H m, 8.11- 8.12 (1H m,
8.60-8.95 (1H, 2xd) ppm 130 NI\/R (100 MHz, d6-DMSO S 23.8, 24.5, 32.9, 34.6,
47.8, 52.8, 55.2, 58.2, 74.4, 75. 6, 100.1, 100.3, 100.5, 101.0, 101.2,
104.6, 126:5, 1366 1315§ 8931 156 135, 071503866, -136.86, 1896(98139.1, 141.4,
141.6, 144.6, 144.8p, 614459, 0d47nd ws A/ 3@0 ﬁ4 70.4, 172.0, 173.0, 202.2;
19F NMVR (376 MHz, d6-DMBO) ( pfoton decoup e é T1140 57, -140.60, - 140. 64,
-140. 66, -141.00, -141.03, -141.06, -141.09, 15 DEC 2DU6 -56 156.78,

-156. 80, -156.84, -156.86, -156.96, - 98, :,157.02, -157.04; M5 ES(+)
543.20 (M+H). Exanple 11 (S, Edmple 11

S)-3-[2-(6, 7- dHShBOFB [26X%6; 7 +81 sl drdl Hoko2 1y soquinolin-2-y1) -

lc)]tilt yayl {am (r)\o] y?a&%ng’] 54 60}t{gt ra[zl uoro pr%%rggéﬁuoggn;genr?é}gy)a_c| dd \ 1 \N

X0 _¢$

5, 6-Dichloro-3H~isobenzofuran-l-one

pentan01c acid

Method Q:

cl 0

[0128] NaBH; (5.2 ¢g) was added to a stirred solution of
4,5-dichlorophthalic anhydride (20 g¢) in anhydrous DMF
{100 mL) at 0°C under nitrogen in small portions over 1
hour. The reaction was warmed to room temperature for a
further 2 hours and poured into ice/1M HCl. The
resultant white precipitate (4,5-dichloro-2-
hydroxymethyl-benzoic acid) was collected by filtration
and dried under wvacuum., The precipitate was suspended in
toluene (200 mL) with catalytic p-toluenesulfonic acid
and heated to reflux under Dean-Stark conditions

(precipitate dissolves on heating) for 18 hours. The

reaction was cooled to room temperature and the resultant



Met hod Q 5, 6-Di chl oro-3H-i sobenzofuran-l-one C 0 C | ~ O[0128] NaBH4
(5.2 g) was added to a stirred solution of 4,5-dichlorophthalic anhydride
(20 g) in anhydrous DMF (100 nL) at OC under nitrogen in small portions over
1 hour. The reaction was warnmed to roomtenperature for a further Ephgmﬁs
and poured into ice/1M HCL. The resultant white precipitate (4,5-dig or o- 2-
hydr oxynmet hyl - benzoic acid) was collected by filtration and dried under
vacuum The precipitate was suspended in z4oluene (200 M) with catalytic
p-tol uenesul fonic acid and heated to ref |ux under Dean-Stark conditions
(precipitate dissolves Qn.heatingi for 18 hours. The reaction was cooled to
room t enper at Wil Eh@Prerd pidsfe: satlesbedby il tisitih tte e pheat e

col l ected by fil#ratd i e =L 0 as, g whit id

(14.0 g, 75%.é¢5H%tl\';|%%n(°§’815’%M¥4§, BEG?Dﬁ}é%Séécgﬁd% %@%’,S’g."&s (fﬁi]\ﬁ% 8. 15
(1H, s) ppm MahaedizR d;3pREON8 5 .G-0di (O, 0695 3Bk D50bemzof yy an-15 ong, C 0 Cl
WO Br [0129] A suspension of 5,6-D chloro-3Hisobenzofuran- 1-one (1.45 g),

N br onpsucci nat &™-1. 27 g) and catal ytic benzoyl peroxide in chlorof orm (30
m.) was heated to ref lux for 1 hour. After cooling, the reaction m xture

Method R:

3-Bromo-5, 6-dichloro-3H-isobenzofuran-1l-one

Ch 0

c;]:::I:;jf

Br

[0129] A sguspension of 5,6-Dichloro-3H-isobenzofuran-
l-one (1.45 g), N-bromosuccinamide {(1.27 g) and catalytic
benzoyl peroxide in chloroform (30 mL) was heated to
reflux for 1 hour. After cooling, the reaction mixture
was washed with water, brine, dried (magnesium sulfate),
filtered and concentrated to give the sub-title compound

as a white solid (1.82 g, 91%). 'H NMR (400 MHz, CDCli) &
7.36 (1H, s), 7.77 (1H, s), 8.03 (1H, s) ppm.

Method S:

4,5-Dichloro-2-formyl-benzoic acid

Q

Cl
]: :I: :O
Cl

OH

[0130] A suspension of 3-bromo-5,6-dichloro-3H-
isobenzofuran-l-ocne (2.0 g) in 5% aqueous HC1l (10 mL) and
80% acqueous dioxane (25 .mlL) was heated to reflux for 2

hours. The gsolvent was removed and the resulting residue



was washed with water, brine, dried (nmagnesiumsulfate), filtered and
concentrated to give the sub-title conpound as a white solid (1.82 g, 919%.
"H NWR (400 MHz, CDC13) a 7.36 (1H, s), 7.77 (1H, s), 8.03 (1H, 155[%)81
Method S:  4,5-Dichloro-2-formyl -benzoic acid C 0 C H [0130] EC 2006
suspensi on of 3-brono-5, 6-dichl oro-3H isobenzofuran-I-one (2.0 g) in 5%
aqueous HCO (10 nL) and 80% aqueous di oxane (25 nL) was heated to ref | ux
for 2 hours. The solvent was renoved and %rge resulting residue 1 5 DEC 2006
-58 re-dissolved in ethyl acetate, dried ? gnesium sul fate) and
concentrated. The resultant yellow solid was recrystallized from DCM hexane

to give the subetiiseolvedpourrtiagl aomtiate, sdridd( tmd@nesi#B%ulatd)NVR (400

MHz, CDC13 6 . 7495 _(Q. .05 (0. 84 8.12 (0.16
s), 8.14 (0?8§§$ds ?ﬁékgééiﬁs%uxﬁ¥F’f%gﬁigé?6§§%%£°¥)%éﬁﬁgdékio.16 H,(brd é)
ppm (S, S) - 3- f@ex¥s Talll thedrrdm @i/ hhdxbhaequbneiva- 2hyldub-title

but yryl anmi no] - 4- oxo- 5= (2, 3, 5,.6-.t et r af.| -ph - t anoi id C \

R0 GUE G Y Ry Huln Eetidrii diBoar oy | D R 86 e

(5)-2-(6,7- digptp)od %8 I(bh b2RAULNOI G Ny~ Jhut Whi Cgagd g gapy
8.12 (0.16H, s), 8.14 (0.84H, s), 8.41 (0.84H,), 10.41
(0.16H, =), 11.07 (0.16 H, brd s) ppm.

(5,8)-3-12-(6,7-dichloro-1l-oxo-1H-isoquinolin-2-y1) -

butyrylamino]-4-oxo0-5-(2,3,5, 6-tetrafluoro-phenoxy) -

pentanoic acid
Cl
\.\/ji OH F
N
Cl Y H o) F
o o}
F

[0131] This compound was prepared using (8)-2-(6,7-

dichloro-l-oxo-1H-isoquinolin-2-yl)-butyric acid
(synthesized from 4,5-dichloro-2-formyl-benzoic acid
[prepared as described in methods Q-S] using procedures
similar to those described in methods A-E) and (338)-3-
amino-4-hydroxy-5-(2,3,5, 6-tetrafluoro-phenoxy)-pentanoic
acid tert-butyl ester (prepared as described in methods
N-P) using procedures similar to those described in
methods F, G and E. The title compound was isolated as a
white solid (94% last step). IR (solid) 1784.5, 1734.7,
1650.1, 1610.2, 1585.4, 1515.7, 1490.8, 1426.0, 1216.9,

1172.1, 1092.5, 933.1 cm™; 'H NMR (400 MHz,ds-DMSO) & 0.80
(34, t), 1.90-1.%98 (1H, m), 2.04-2.12 (1H, m), 2.55-2.79
(2H, m), 4.56-4.71 (1H, m), 5.08-5.41 (3H, m), 6.67 (1H,



(synthesi zed from 4, 5-di chl oro-2-fornyl -benzoic acid [prepared as descri bed
in methods QS| using procedures simlar to those described in nethods A-E)
and (3S)-3- am no-4-hydroxy-5-(2,3,5,6-tetrafl uoro-phenoxy) -pentanoic acid
text-butyl ester (prepared as described in nmethods N P) using pr%mﬂg
simlar to those described in nmethods F, G and E. The title co U
isolated as a white solid (94% | ast step). IR (solid) 1784.5, 1734.7,
1650. 1, 1610.2, 1585.4, 1515.7, 1490.8, 1426.0, 1216.9, 1172.1, 1092.5,
933.1 cm1; 1H NWR (400 MHz, d6-DVSO) S O. (3H, t), 1.90-1.98 (1H, m,
2.04-2.12 (1H, _m, 2.55-2.79 (2H, n), 4.56-4.71 (1H, m, 5.08-5.41 (3x, m,
6.67 (iH 15 DHG 7006 7-59 dpH, 7mb6-7, %D (12H, byd <8.,0B.@5H,(1krdgp), 8.25 (1H,

d 8.85-8.9 2.7 d 9F NWR,{ 376 NMHz, d6- DVSO
(|)or ot on decoup 85_(8 %S)Mg *x 1%3) 35_& 1@’98’%@ ilp@ﬂ‘ 14]2"‘4@‘4@"4( §41. 07, )
-141. 10, -156mfz ds-ﬁﬁgow(préé&a Hocoupn@ddos -156. 89, -1HF.dkl; M5 ES (+):

577.14 (MtH). Exa
3-[(25)-2-[6- (214@h|9<9rf ﬂl‘%é-n@iky) = 44Dxh AT z0H141310, -156.76,
yl,)- butyrylam f _y@r-0n4- 0x ent an d | Method T:
2-Ni tro-5-(2- chllr%dr g%hengg’;?) 8rrgt hy?sEeénléﬁoa?ieé:(6 %& _%6%'1 NMQ '98 ?
577.14 (M+H).

Example 12
3-[(28)-2-[6-(2~Chloro-phenoxy)}-4-oxo-4H-quinazolin-3-

yv1l}-butyrylamino]-5-fluoro-4-oxo-pentancic acid

Rt

Method T:

2-Nitro-5- (2-chlorophenoxy)methyl benzoate

NO,
OlMe
o !

o)
Cl

[0132] To a stirred solution of 5-chloro-2-
nitrobenzoic acid methyl ester (l1g, 4.6 mmol) in

dimethyl formamide (15ml), was added potassium carbonate
{0.96g), and 2Z2-chlorophenol {0.66g). The reaction
mixture was stirred at 90°C for 16 hours. After this time
the reaction mixture was poured into ethyl acetate (50ml)
and washed with water (50ml), brine (50ml), dried (MgSQ;},
and evaporated, The residue was purified by flash

chromatography (1:9 ethyl acetate: pet ether) to give the



O Ovwe C [0132] To a stirred solution of 5-chloro-2- nitrobenzoic acid

net hyl ester (1g, 4.6 mol) in dinethylformamde (15m),

was added potassium

carbonate (0.96g), and 2-chl orophenol (0.66g). The reaction m xture was
stirred at 90C for 16 hours. After this time the reaction m xt s,poured
bri ne #@W ']é

into ethyl acetate (50m) and washed with water (50nmil),

(MgS™), and evaporated. The residue was purified by flash chromat ography
(1:9 ethyl acetate: pet ether) to give th§915 DEC 28D6 -60 sub-titled

conmpound as a yellow oil (1.22g, 85% yi el
(1H, m, 7.6-7.0 (6H, , 3.95 (3H, s) ppm Method U

1H NWVR (400 MHz, CDC13) S 8.05

2-Ni t ro- 5- ( 2- chiloriop x§OrEiEet @sagi delhNow oH ¢k. 220LC|85%[ @i83p) To a
t d | ut itro-5-(2-_chl h th b t 1.22 i
THE (5 my v AR At e FOGROica BB - 38Ru Tl 1 Tl ok § Y. St O

reaction m xtugeonas3sfidy ot anbi ent terrperature for

16 hours After this

time the reaction mxture was acidified with aqueous 1M HC . The agqueous

| ayer was extracted with ethyl acetate (2 x 50 m). The

organics were

conbi ned and washedswyih saturated brine solution and dried (MySO4). The

sol vent s wer e Tenovedunder vacuum
2-Nitro-5-(2-chlorophenoxy)benzoic acid

NO,
X,

o
Cl

[0133] To a stirred solution of 2-nitro-5-

(2-

chlorophenoxy)methyl benzoate (1.22g) in THF (8 ml) was

added lithium hydroxide (0.333g) in water (2ml). The

reaction mixture was stirred at ambient temperature for

16 hours. After this time the reaction nmixture was

acidified with aqueous 1M HCl. The aqueous layer was

extracted with ethyl acetate (2 x 50 ml). The organics

were combined and washed with saturated brine solution

and dried (MgSQs). The solvents were removed under vacuum

to give the sub-title compound as an off-white solid

{0.63g, 54% yield). H NMR (400 MHz, MeOD) & 8.05-7.0

(7H, m) ppm.

3-1(28)-2-[6-(2-Chloro-phenoxy) -4-oxo-4H-gquinazolin-3-

yv1) -butyrylamino] -5-fluoro-4-oxo-pentancic acid




to give the sub-title conpound as an off-white solid (0.63g, 54%yield). 1H
NVR (400 MHz, NeOD) 8 8.05-7.0 (7H, m ppm
3-[(2S)-2-[6-(2-Chl or o- phenoxy) - 4- oxo- 4H qui nazol i n- 3-
yl)-butyryl am no] - 5-fl uor o- 4- oxo-pentanoic acid ~1 N, OH O\ 15NUEC d c
1 5 DEC 2006 -61 [01341 This conmpound was prepared from 2-(6-[ 2-

chl or ophenoxy] - 4- oxo- 4H qui nazol i ne-3-yl)-butyric acid, (synthesized from
5-chl oro-2-nitrobenzoic acid methyl estegqand 2-chl orophenol as described in
met hods T-U, K-M and E) using procedures simlar to those described in
methods F, G and E. The title conpound was obtained as a white solid (TFA
salt) (82% last step). IR (solid) 1783.38, 1721.55, 1664.48, 1550. 32,

1498. 00, 1474.221341264. Qﬂlsldéﬁbdﬁhd.h%&Gp&épai655f66m0m116 i+ NVR (400 MHz,
DVSO- d6) 5 0'81hg3H m, 1.95-2. 262%? 50-2.96 (211, .m, 4.20-4.70
(1.5H m, 5. 0&h30EgPhongKy]sg-0 —ﬁ‘%@azeéﬂnen)? Y#)a%u%kz[wc MCi%. 57-7. 70

(211, m, 7.78 (kIHchBYize8 Brok Jdicﬂﬁord&26%1%r8§eﬁéb|lcbé@id&@éﬁhﬁ% NVR. (376 .
MHz, DVBO- d6) (proton decoupl ed) 226. 73, -226.78, -230.43, -230.90,
-232. 64, -232. B5LENEAES ?ﬂhﬁ@@mﬂ{%@s dEﬁ§F?Eb@dl3n methods T-U, K-M

but yry) am no] < &7F1 or o d B e e & i PECRb R akedgipeq 1o
methods F, G—and E. The title compound was obtained as a
white solid (TFA salt) (82%, last step)i IR (solid)l
1783.38, 1721.55, 1664.48, 1550.32, 1488.00, 1474.22,
1264.94, 1193.60, 1136.52, 1055.66 cm™; 'H NMR (400 MHz,
DMSO-dg) & 0.81 (3H, m), 1.95-2.26 (2H, m), 2.50-2.96 (2H,
m), 4.20-4.70 (1.5H, m}, 5.04-5.46 (2.5H, m), 7.26-7.39
(34, m), 7.45 (1H, m), 7.57-7.70 (2H, m), 7.78 (1H, m),
8.35 (1H, m), 8.63-8.98 (1H, brm) ppm; ’F NMR (376 MiHz,
DMSO-ds) (proton decoupled) 6 -226.73, -226.78, -230.43,
-230.90, -232.64, -232.55; MS ES (+) 450.40 (M+H).

Example 13
3-[(28)-2-[6-(3~-Chlorophenoxy) -4-oxo-4H-quinazolin-3-yl) -

butyrylamino]-5-fluoro-4-oxo-pentanoic acid

T

Cl

[0135] This compound was prepared from 2-(6-[3-
chlorophenoxy] -4-oxo-4H-quinazoline-3-yl)-butyric acid,
(synthesized from 5-chloro-2-nitrobenzoic acid methyl
ester and 3-chlorophenol using methods similar to those

described in T-U, K-M and E) using procedures similar to



c O O d [01351 This conmpound was prepared from 2-(6-[ 3-

chl or ophenoxy] - 4- oxo- 4H qui nazol i ne-3-yl)-butyric acid, (synthesized from
5-chl oro-2-nitrobenzoic acid nmethyl ester and 3-chl orophenol tB EE g%
simlar to those described in T-U, K-Mand E) using procedures mthrdiis 15
DEC 2036 -62 those described in nethods F, G and E. The product was
obtained as a white solid (TFA salt) (85% last step). IR (solid) 1716.79,
1673. 99, 1583.62, 1469.46, 1279.21, 1198.35, 1136.52 cm1l; 1H NWR (400 MHz,
DMBO-d6) 5 0.75-0.9 (3H, m, 1.95-2.2 (24, , 2.5-2.9 (2H, m, 4.2-4.7 (2H,
m, 5.05-5.45 (2H, n) 7.1 (1H, n) 7.25 lf{lH in), 7.3 (1H m, 7.45 (1H,
m, 7.55 (1H, : 6 (1H, in), (2H, , 8.35 (1H, m, and 8.65-9.0 (1H,
in) ppm 13C N S%l@@sqm& e@»&ﬁ}mﬁBhQ§52€2 § ap@rEs, Ths nrodugk wasi72. 0,
170.0. 169.8, 380a8ned80s 2 i sl AprhdLads) 19852, 1340: a3 5, 1321,
130.1, 126.6, 124.6, 122.6, 122.5, 119.7, 118 2, 83.5,
83.4, 82.9, 5812 (86371@) b6, 7%3.16735293, 152326247186934166 1233.21.24. 4,

2,2 400 10,06, 8 OIS S D0 ) A, SR, 140,57

5- Fl uor o- 3- {(2%@H2L§yﬁ31féyﬂgqph@ﬁpxﬁh 4205024bF (24, m), 4.2-4. 7 (2 ,
qui nazol i n- uta/ | am no - 4- 0X0- pent anoi ¢ aC| d N oH Y ONQHF YO
5-5.45 H, m), .1 (149, m), 7.25 (1H, m), 7.3

(18, m), 7.45 (1H, m), 7.55 (1H, m), 7.6 (1H, m), 7.8
(1H, m), 8.35 (1H, m), and 8.65-9.0 (1H, m) ppm; *’C NMR
(100 MHz, DMSO-de) & 202.6, 202.5, 173.1, 172.0, 172.0,
170.0, 169.8, 169.8, 160.2, 160.1, 158.8, 157.4, 155.3,
144.1, 134.5, 132.1, 130.1, 126.6, 124.6, 122.6, 122.5,
119.7, 118.2, 113.7, 85.3, 85.2, 83.5, 83.4, 82.9, 58.2,
57.8, 57.5, 53.0, 52.3, 52.2, 47.8, 34.6, 33.0, 24.4,
23.8 and 10.66; F NMR (376 MHz, DMSO-ds) {(proton
decoupled) § -226.72, -226.78, -230.90 and-232.65; MS
BS (+) 490.25 (M+H).

Example 14
5-Fluoro-3-{(28)-2[6- (3-fluorophenoxy) -4-oxo-4H-

quinazolin~3-yl]-butyrylamino}-4-oxo-pentancic acid

N
= OH
: H
0 i 0

[0136] This compound was prepared from 2-[6-(3-

fluorophenoxy) ~4-oxo-4H-quinazolin-3~yll-butyric acid,
(synthesized from 5-chloro-2-nitrobenzoic acid methyl
ester and 3-fluorophenol using methods similar to those

described in T-U, X-M and E) using procedures similar to



[0136] This conpound was prepared from 2-[6-(3-

fl uor ophenoxy) - 4- oxo- 4H qui nazol i n-3-yl]-butyric acid, (synthesized from
5-chl oro-2-nitrobenzoic acid nmethyl ester and 3-fl uorophenol using mnethods
simlar to those described in T-U, K-Mand E) using procedures gi! iREy X6 1
5 DEC 2Cf$ -63 those described in methods F, G and E. The product was
obtained as a white solid (TFA salt) (95% last step). IR (solid) 1598. 20,

1274.17, 1178.86, 1159.80, 1116.92 and 954. 90 cm1; 1H NVR (400 Mz,
DMBO-d6) 6 0.8-0.95 (3H, m), 1.95-2.2 (2H n), 2.55-2.95 (2H, m), 4.2-4.7
(2H, m), 5.05-5.5 (2H, n), 6.95(1H, n), 7.05 (1H, n), 7.45 (1H, n), 7.55

(1H, m, 7.6 (Wsendesrrgpen im) meBhada v, r§ ,andhdd 8165 9rodpdH wag ppm 13C

T 100, 4, SAGHER B atihife 6918, (R Ju chOhoBs 198ph: o180V Ty 135
107. 4, 107.1, 3B5.(301581)21598..80, 52224 .52, 2163485, 1239880and116.92 19F NWR

(376 MHz, DMVBO d6) (praton _decoupl ed) 8 -110.84, -226.73, -226.79, -230.41,
-230.91, - 2324 %3t 70287 66; Hl\ﬁwﬁsﬁ?o AT 2 PSR ) it & 965 (3H,

331 1-Dutyry1 4ok 1] 5. 1 or - & GKb. 5ot anor ¢ ey d O Ok E PR 1~ a
ci [0137] Thi & dampodnd 2Hasmpr epaPdlfr om 2-7.65 A 14, m), 7.45 (1H,
di-chl or ophenoxy) - 47 x0- 4l ayjnazoki pr-yl |l - BUtyiL aGidg 4 1y, my,

and 8.65-9.0 (1H, m) ppm; *C NMR (100 MHz, DMSO-ds¢) &

172.0, 169.9, 169.8, 164.5, 162.1, 160.2, 155.3, 144.1,

132.0, 131.9, 130.0, 126.9, 122.6, 115.5, 113.7, 111.5,

111.3, 107.4, 107.1, 85.3, 58.2, 57.8, 52.4, 52.2, 34.s6,

23.8, and 10.7; F NMR (376 MHz, DMSO-ds) (proton

decoupled) & -110.84, -226.73, -226.79, -230.41, -230.91,

-232.64 and -232.66; MS ES(+) 474.29 (M+H).

Example 15
3-{(28)~-2-1[6-(2,4-Dichloro-phenoxy)-4-oxo-4H-quinazolin-

3-yl]-butyrylamino}-5-fluoro-4-oxo-pentanoic acid

AR
Joanass

H
™~

[01371] This compound was prepared from 2-[6-(2,4-
dichlorophenoxy) -4-oxo~4H-quinazolin-3-yl]-butyric acid,
(synthesized from 2-nitro-5-2,4-dichlorophenoxybenzoic
acid methyl ester using methods similar to those
described in U, X-M and E) using procedures similar to
those described in methods F, G and E. The product was
obtained as a white solid (TFA salt) (96 %, last step).
IR (solid) 1778.63, 1716.79, 1669.23, 1493.25, 1469.46,



(synthesized from 2-nitro-5-2,4-di chl orophenoxybenzoic acid nethyl ester
using nmethods simlar to those described in U K-Mand E) using procedures
simlar to those described in methods F, G and E. The product was t ai ned
as a white solid (TFA salt) (96 % last step). IR (solid) 1778. 63¢f l 18. J098
1669. 23, 1493. 25, 1469.46, -64- 1264.94, 1198.35, 1150.79, 1098.47 and
1055.66 cm1; 1H NWR (400 MHz, DVMsO-d6) S 0.60-1.05 (3H, m, 1.94-2.26 (2H,
m, 2.26-2.95 (2H, m, 4.15-4.75 (2H, m, ﬁ 76-5.95 (2H, m), 7.25-7.45 (2H,
m, 7.50 (1H, m, 7.65 (1H, m, 7,80 (1FI6 , 7.87 (1H, m, 8.36 (1H, s),
8.60-9.01 (1H, brm ppm 19F NVR (376 MHz, DIVBO d5) (proton decoupled) 6
-226.72, -226, ¥264.280.4198 -230.188,0 -72321658 41X/Baﬁ$ 1095 . 6R24m3%; (+H) .

Exanple 16 5- FIuoro4ox03 é é%ﬁZ (4- oxo- 6- | sul fanyl - 4H
qui nazol i n- 3- yEp(4 ﬁ%\% Q5tet aflof & & cp5\p (o) ~8.94182.280 REH O O
(0138] This coapougldzm PF epat edyf r am63) - 2641 9% 00y 95, J2H,

r

phenyl sul f anyl - H—qw nazolin-3yl)-butyric acid,”  (synt heS| zed
5- chl or 0- 2- ni t RbbehzAB <7 &5 d Zﬁat LAV e 7e§10er(15nchni hl opfen(dlH usi)ng 7reohods

Those descr i bot i et hbde, Kt A £+ Fnd Bt oabotd Wit S git ifed %K) a i L e

Sol i d (TFA sal bikBE% hast (5 €mez | Brdcsol) az&& oo )5% 1668. 40,
1602. 06, 1545.20, - 1474.12, 1194. 53 1142. 4 and 1057.1 "H NMR (400

-226.72, -226.77, -230.41, -230.88, -232.65; NB ES (+)
524.34 (M+H).

Example 16
5-Fluoro-4-oxo-3-[(28) -2~ (4-oxo-6-phenylsul fanyl-4H-

gquinazolin-3-yl)-butyrylamino]-pentanoic acid

s o¥N et

[0138] This compound was prepared from (8)-2(4-oxo-6-

phenylsulfanyl-4H-quinazolin-3yl)-butyric acid,
(synthesized from 5—chloro—2—nitrobenzoic acid methyl
ester and thiophenol using methods similar to those
described in T-U, K-M and E) using procedures similar to
those described in methods F, G and E. The product was
obtained as a white solid (TFA salt)} (81%, last step). IR
(solid) 1791.61, 1720.53, 1668.40, 1602.06, 1545.20,
1474.12, 1194.53, 1142.41 and 1057.11 cm™; 'H NMR (400
MHz, DMSO-d¢) & 2.6-8.6 (1H, m), 8.3 (1H, =), 7.85 (1H,
s}y, 7.75-7.6 (2H, m), 7.45-7.35 (5H, m), 5.4-5.0 (2H, m),
4.6-4.15 (2H, m), 2.85-2.35 (2H, m), 2.2-1.85 (2H, m) and
0.85-0.7 (3H, m) ppm; °C NMR (100 MHz, DMSO-ds) & 202.6,
202.5, 173.1, 172.0, 172.0, 169.9, 169.8, 160.0, 146.5,



Mz, DMSO-d6) 8 9.6-8.6 (1H, in), 8.3 (1H s), 7.85 (1H, s), 7.75-7.6 (2H,
m, 7.45-7.35 (5H, m), 5.4-5.0 (2H, m), 4.6-4.15 (2H, m, 2.85-2.35 (2H, m,
2.2-1.95 (2H, m and 0.85-0.7 (3H, m ppm 13C NVR (100 MHz, DVBO-d8)nr 7416

202.6, 202.5, 173.1, 172.0, 172.0, 169.9, 169.8, 160.0, 146.5, kuC2506"
r~-65 136.1, 135.4, 133.6, 133.3, 130.3, 128.8, 128.7, 126.7, 126.6, 122.2,
122.2, 104.0, 85.3, 85.2, 63.5, 83.4, 58.3, 57.9, 57.4, 52.3, 52.2, 47.8,
34.6, 33.0, 24.4, 23.9, 23.8 and 10.6; 19F NWR (376 M1z, DWVSO d6) (proton
decoupl ed) S -226.72, -226.78, -230.41, -231.92, -232.65 and -232.68; M
ES(+) 472.27 (MtH). Exanple 17

5- Fl uor o- 3{( ZSMGZ{]G- ¥ 4ol phenyB3uBf ahdl )2 4-1B-8H128.7, 126.7,

qui nazol i n- 3- y{dg gt yirapl 3 ek 4- 0xgapent { C @cifd /gal cQHgG-S,N " HOF
[0139] This coqfound mas%bregg;gd ??%n?(é??gibf%%?q 83.57 8374, Es'é’

f1 uor o- phenyl st f3anyA7-4- $%o-34H5GuRnazdl 8 n-34 yd,] -3Butlyr i2d . 4ackd . fsynt hesi zed

fromb5-chloro-2: gt i.C18Ci yl __est nd .3-f | uor ot hi ophenol usi ng
met hods simil azr23 rq (?rrf%ﬁgs%zé%ldes%?ilﬁgdw?)’h%%,z' Ié%?(gﬁ%)é)prﬁlséioﬁg procedur es
sinmlar to thosadgawd)bed-bnsieshodsyd,74 and gE41The,spr gduct X‘%%@bt ai ned
as a white solid (TFA salt) (95 % last step). IR (soP| d? 177972, °1722. 0,
1660. 1, 1602. ¢nd 1222.38; 1 MBAES (+1123822And+#D59. 7 cm 1; 1H NMR (400 MHz,
DVMBO-d5) S 0.80 (3H, m), 1.92-2.25 (21-1, n), 2.41-2.92 (2H, ), 4.20-4.85
(1.5H, m), 5.01-5.50 (2.5H, m), 7.12-7.27

Example 17

5-Fluoro-3{(2S5)-2[6-(3-fluoro-phenylsulfanyl)-4-oxo-4H-

quinazolin-3-yl]-butyrylamino}-4-oxo-pentanoic acid

o O

F

[0139] This compoundlwas prepared from (S)-2[6-(3-
fluoro-phenylsulfanyl) -4-oxo-4H-quinazolin-3~yll=-butyric
acid {synthesized from 5-chloro-2-nitrobenzoic acid
methyl ester and 3-fluorothiophenol using methods similar
to those described in T-U, K-M and E) using procedures
similar to those described in methods F, G and E. The
product was obtained as a white solid (TFA salt) (95 %,
last step). IR (solid) 1779.2, 1722.0, 1660.1, 1602.9,
1574.3, 1474.3, 1178.8 and 1059.7 cm™; 'H NMR (400 MHz,
DMSO-dg) 8 0.80 (3H, m), 1.92-2.25 (2H, m), 2.41-2.92 (2H,
m), 4.20-4.85 (1.5H, m), 5.01-5.50 (2.5H, m), 7.12-7.27
(38, m), 7.40-7.50 (1H, m), 7.70-7.86 (2H, m), 8.03 (1H,
m), 8.43 (1H, m), 8.65-9.02 (1H, brm) ppm; *°F NMR (376
MHz, DMSO-dg) (proton decoupled) & -111.83, -226.73, -



(3H, m, 7.40-7.50 (1H, m), 7.70-7.86 (2H, m, 8.03 (1H, m, 8.43 (1H m,
8.65-9.02 (1H, brm ppm 19F NVMR (376 MHz, DMSO- d6) (proton decoupled) 6
-111.83, -226.73, 1v ~ C 2006 -66 226.79, -230.40, -230.91, -232.63,. . ane
_232.67: M5 ES (+) 490.35 (MtH). Exanple 18 (S)-3-[2-(7-chioro- I -oxod 108G £606
i nolin-2-yl)-3- nethyl butyryl am no]-5-fl uoro-4-oxo-pentanoic acid O O ACH Cl

" HF O O[0140] This was prepared using procedures simlar to those

described in methods A-G (S-valine tert-bgtyl ester was used in nethod Q).

The product was isolated as a white solid (91% | ast step) . IR (solid)

1777.5, 1644.4 1608.5, 1588.1, 1541.9, 1198.9, 1168.1, 1045.2, 830.2 cm 1;
1H NVR (400MHZ2 6= BVBOZ B0 40 (3A0-8; 0283651433167 S ES3TH1H, 1),
2.45-2.98 (2H 499,35 QB 75 (1.6H m), 4.97-5.40 (2.4H, m, 6.70 (1H m,
7.60-7.95 (3H, m, 8.18 (1H, m, 8.75-9.21 (1H, mM ppm 19F NWR (376MHz, d6-
DVMBSO (proton decoupl ed) 5-226.28, -2Bfamdle -180.58, - 230.64, -231.75,
-232.32; MS ES (+) 411.36 (MtH). ~ J C,28S -67 Exanple 19
(S,S)-3-[2-(7-trifluoronethyl -1-oxo-IHisoquinolin-2-

yl) -butyryl am (®) -A-[@0F5-dt,0x0516 oket 1 5 1 sieqmot pdlieox 1 )pant anoi ¢ aci d

methylbutyrylamino]-5-fluoro-4-oxo-pentanoic acid

0

0 AL 0

[0140] This was prepared using procedures similar to
those described in methods A-G (S—valine tert-butyl ester
was used in method C). The product was isolated as a
white solid (91% last step). IR (solid) 1777.5, 1l644.4,
1608.5, 1588.1, 1541.9, 1198.9, 1168.1, 1045.2, 830.2 cm
'; H NMR (400MHz, dg-DMSO) 80.70 (3H, m), 0.89-1.14 (3H,
m), 2.31 {(1H, m), 2,45~-2.98 (2H, m}, 4.05-4.75 (1.6H, m),
4.97-5.40 (2.4H, m), 6.70 (1H, m), 7.60-7.95 (3H, m),
§.18 (1H, m), 8.75-9.21 (1H, m) ppm; °F NMR (376MHz,ds-
DMS0) (proton decoupled) 8-226.28, -226.71, -230.58, -
230.64, -231.75, -232.32; MS ES (+) 411.36 {(M+H).



O OHF\ I NNIKNOF FFOHOFF [01411 This conpound was prepared
using (S)-2-(7- trifluoronethyl -1-oxo-IHisoquinolin-2-yl)-butyric acid
(prepared as described in nmethods A-E, see exanple 2) and e nEr 2036
(3S) - 3- am no- 4- hydroxy-5-(2, 3,5, 6-tetrafl uoro-phenoxy)- pentanoic a&ﬂjﬁig Y
tert-butyl ester (prepared as described in nethods N-P) using procedures
simlar to those described in nmethods F, G and E. The product was isol ated
as a white solid (90% 1| ast step). IR (sgﬁ/_g) 1791. 6, 1649.5, 1516.8,
1493. 1, 1322.5 cm1; 'H NWR (400 MHz, d6- O S 0.85 (3H, t), 1.90-2.20
(2H, 2 x m, 2.50-2.90 (2H, 2 x m, 4.70 (1H, m, 5.25 (2H, dd), 5.45 (1H,
m, 6.80 (1H, d), 7.65 (1H, nm), 7.70Exawple|)1d7 95 (1H, d), B.05 (1H, d),
8.45 (1H, s), 9.00 (1H, d) ppm 19F NWR (376 MHz, d6- DVBO) (proton decoupl ed)
3 -56.60, -70.15, -136.38, - 152.08. F L(r -68 Exanple 20
(S, S) - 3-[ 2- ( 7-1%.i3) tibr Idret hyir ifAuoxroméEhyii nhzatd 1-B-MHoguinolin-2-
but yr yl am nol - Jr 0%0; &P a1}~ ueLLALEUPS 05, PhenQXMIpaNt anole agtd) O N 0 O
pentanoic acid

o)
X 0 OHF
F N
e j{ﬂ‘ﬁ 0 F
F 0O . O
F
F

[0141] This compound was prepared using (S)-2-(7-

trifluoromethyl -l-oxo-l1H-isoquinolin-2-yl)-butyric acid
(prepared as described in wmethods A-E, see example 2) and
(38) -3-amino-4-hydroxy-5-(2,3,5, 6-tetrafluoro-phenoxy) -
pentanoic acid tert-butyl ester (prepared as described in
methods N-P) using procedures similar to those described
in methods F, G and E. The product was isolated as a
white solid (90% last step). IR (solid) 1791.6, 1649.5,
1516.8, 1493.1, 1322.5 cm™; ‘H NMR (400 MHz, d¢-DMSO) &
0.85 (3H, t), 1.90-2.20 (2H, 2 xm), 2.50-2.90 (2H, 2 x
m), 4.70 (1H, m), 5.25 (2H, dd), 5.45 (1H, m), 6.80 (1H,
d), 7.65 (1H, m), 7.70 (1H, 4), 7.95 (1H, d), 8.05 (1H,
d), 8.45 (1H, s), 9.00 (1H, d) ppm; *F NMR (376 MHz,ds—
DMSO) (proton decoupled) § -56.60, -70.15, -136.38, -
152.08.



FF Mthod V: (S) -2- (2 -Benzyl amino- 5-trifluoromnethyl-benzoyl am no) -
butyric acid tert-butyl ester F O F%\rN11lil1ll O [0142] To a solution of
(S)-2-(2-chloro-5 trifluoronethyl-benzoyl am no)-butyric acid tert-bqqy@gf a0
ester (prepared from 2-chloro5-trifluoromethyl benzoic acid and =hosu
(S)-2-am nobutyric acid, tert butyl ester in a procedure simlar to that
described in nethod F) (3g) and benzylamne (1.1m) in N nethylpyrolidine
(40nl) was added potassi um carbonate (1;§g), copper (30ng) and copper (1)
brom de (15ng). The m xture was heated at ~160C for 3 hours then cooled to
roomtenp. and diluted wth saturated anmoni um chl oride solution. The
mxture was extracted with ethyl aceEBgBPE&R29 he organic sol ution 1 DEC 2006
-69 dried (magnesiumsulfate), filtered and concentrated. The residue was
purified on silica gel, eluting with 15% ethyl acetate/hexane. The
sub-titled prottict) wasl bbthitsd luagonerhil e- $odka-£95Qmha 0% -3 -y i) NVR (400
MEz, CDC13) S 1. t).+ 1. 50 H, ,s),.2,86 (1 , 2.02 (IH m, 4.50
(2H. d), 4.65 Mmﬁ%h%Oigk;fz?.gzi'%ﬁ%&%%ur&?ﬁi 8.42 (1H, m ppm M

O 0T =TT, f

ES(-) 435. 32 (phéoxy)@EBnthrdd wiciguor omet hyl -4-oxo-4H qui nazol i ne-3-yl)-

butyric acid / N 0 o
N\ 0 OH
F>rj:::[%EL\JJL /[j;;\ i
. b H o: j: F
F 0 0
F
F

Method V:

(S)-2-(2-Benzylamino-5-trifluoromethyl-benzoylamino) -

butyric acid tert-butyl ester

[0142] To a solution of (8)-2-(2-chloro-5-
trifluoromethyl-benzoylamino)-butyric acid tert-butyl
ester (prepared from 2-chloro5-trifluoromethylbenzoic
acid and (S)-2-aminobutyric acid, tert butyl ester in a
procedure similar to that described in method F} (3g) and
benzylamine (1.1ml) in N-methylpyrolidine (40ml) was
added potassium carbonate (l1.6g), copper (30mg) and
copper (I) bromide (15mg). The mixture was heated at
160°C for 3 hours then cooled to room temp. and diluted
with saturated ammonium chloride solution. The mixture

wag extracted with ethyl acetate and the organic solution



F\ I "IN"AOH F F 0 [0143] This conmpound was prepared from (S)-2-(2-

benzyl am no-5-trifl uoronet hyl -benzoyl am no)-butyric acid tert-butyl ester

usi ng procedures simlar to those described in methods P, Mand E. ;I'
sub-title compound was as a white solid. 1H NVR (400 Mz, de DVBO) 150 dI&® 2085
(3H, t), 2.22 (2H, m, 5.15 (1H, m, 7.95 (1H m, 8.20 (1H m, 8 40 (1H,
s), 8.60 (1H, s) ppm MS ES (+) 301.15 (MtH). (S, S)-3-[2-(7-trifluoronethyl
- 4- oxo- 4H qui nazol in-3-yl) butyryl am no] 6% ox0-5-(2,3,5,6-tetrafl uoro-
phenoxy) pentanoic acid -70- / OOHF NF F FF OO0 F [01441 This conpound
was prepared from2-(6- trifluoromethyl -4-oxo-4H quinazoline-3-yl)-butyric
acid and (3S)dBiadi fwadnayiuoxyalsEdia)3, E,lﬁtEEEda&hdocmc@hanmea @t anoi ¢

acid tert-butyl ared. a des qr| bed ods N- usi ng
procedures simf S%ﬁé &g o‘gurhfé]sc iPed ﬁcﬁegﬁgdsngup@%n‘ﬂl He titled
conpound was obthybedcasaseitansolid GTbAtsaled HH080ct aﬁés FrRlineR

(solid) 1690, 1518, #90 113123 1254, 1170, 1128 cm': 'H NVR (400 Mz,
dGDIVBO) S0. 8- BS 92 (Whi tepjolid o oPmy . 2%y | %P@ﬁz%@@@q CRFl:4. 55- 4. 62

(2H, . 52055 3py (&, My, 439 (982 (1HoMg AP 1Ry D (18, ),

4.50 (2H, d), 4.65 {(1H, m), 6.69 (2H, m), 7.21-7.70 (7H,
m), 8.42 (1H, m) ppm; MS ES(-) 435.32 (M-H).

(s)-2-({6-trifluoromethyl -4-oxo-4H-quinazoline-3-yl)-

butyric acid

[0143] This compound was prepared from (S)-2-(2-
benzylamino-5-trifluoromethyl-benzoylamino)-butyric acid
tert-butyl ester using procedures similar to those
described in methods P, M and E. The sub-title compound
was as a white solid. 'H NMR (400 MHz,d; DMSO) & 0.88 (3H,
t), 2.22 (2H, m), 5.15 (1H, m), 7.95 (1H, m), 8.20 (1H,
m), 8.40 (1H, s), 8.60 (1H, s) ppm; MS ES (+) 301.15
(M+H) .

{8,8)-3-[2~-{7-trifluoromethyl —4~ox0-AH-quinazolin-3-yl) -

butyrylamino]-4-oxo-5-(2,3,5, 6-tetrafluoro-

phenoxy)pentanoic acid




8.20(1x, d), 8.38 (1H, m, 8.52 (1H, s), 9.04 (1H, d) ppm M ES(+) 578.2
(MtH). Exanple 21 (S)-3-[2-(7-phenyl -1-oxo-1Hisoquinolin-2-yl)-

butyryl am no7-5-fl uoro-4-oxo-pentanoic acid OHF O I vJ (i LI, ~, u(l1CP . -71
Met hod W (S)-2-(7-phenyl-1-o0xo-1H1isoquinolin-2-yl)-butyric aci 3 S\ 2008
O [0145] To a solution of (S) -2- (7-chloro-I-oxo-1H

i soqui nolin-2-yl)-butyric acid (prepared as described in nethods A-E)

(200ng) and phenyl boronic acid (276ng) i THE (2nl) was added pal | adi um
(11) acetate (1.7ng), 2- (di-tert-butyl phosphi no)bi phenyl (4.5ng) and
potassium fluoride (262ng). The resulting m xture was heated at reflux for
18 hours, then cooled and diluted with IMHgl (5m ) and ethyl acetate
(15m ). The organi c phase was__sgparated anfil the aqueous extracted with ethyl
acetate (2xlI5m ). The conbiffied %ani S reOl-drieg (magnesi um sul fate),
filtered and concentr at ed esiNdu rified through a plug of silica
gel, then further purifigd by rafiak cY onft od Ry €l uting with 1% acetic
acid in ethyl acetate. Thifs gave @ he“subtitPed p ct as a brown solid
(153ng, 66% . 1H NWVR (400 MHz, CDC13) 3

[0144] This compound was prepared from 2- (6-
trifluoromethyl -4-oxo-4H-quinazoline-3-yl)-butyric acid
and (38} -3-amino-4-hydroxy-5-(2,3,5, 6-tetrafluoro-
phenoxy) -pentancic acid tert-butyl ester (prepared as
described in methods N-P) using procedures similar to
those described in methods F, G and E. The titled
compound was cbtained as a white solid (TFA salt) (90%
last step). IR (solid) 1620, 1518, 1490, 1317, 1254,
1170, 1128 cm™; 'H NMR (400 MHz, ds-DMSO) §0.8-0.9 (3H,
m), 2.05-2.2 (2H, m), 2.57-2.80 (2H, m), 4.55-4.62 (2H,
m), 5.20-5.35 (3H, m), 7.50-7.62 (1H, m), 7.95 (1H, 4),
8.20(1H, 4), 8.38 (1H, m), 8.52 (1H, s), 9.04 (1H, 4)
ppm; MS ES(+) 578.2 (M+H).

Example 21

(8)-3-[2-(7-phenyl -l-oxo-l1H-isocguinolin-2-yl)-

butyrylamino]-5-fluoro-4-oxo-pentanoic acid

\ 0 OH
A A AN~
PRGN



1.00 (3H, t), 2.15 (1H, m, 2.40 (1H, m, 537 (iH nm, 6.70 (1H d), 7.15
(1H, d), 7.45 (1H, m, 7.55 (2H, m, 7.68 (1H m, 7.75 (2H m, ?890(-1: 605
d), 8.70 (1H, s) ppm (S)-3-[2-(7-phenyl -1-oxo-|Hisoquinolin-2-ylY- -
but yryl am no] - 5-f | uor o- 4- oxo-pentanoic acid OHF O CQQ a 0 a DEC u 2006 -72
[0146] This conpound was prepared from(S)-2-(7-

phenyl - 1- oxo- 1H i soqui nol i n-2-yl ) -butyric acid using procedures simlar to

t hose described in nethods F, G and E. Th titled conmpound was obtained as a
white solid (58% |ast step). 1H NMVR (400 W d6-DVSO) 88.95-8.5 (1H, ),
8.45 (1H, s), 8.05 (1H m, 7.8-7.7 (2H, m, 7.65-7.35 (4H, in), 6.7-6.65
(1H, m, 5.6-5M8thed4¥: m, 4.7-4.2 91.6H, nm, 2.9-2.3 (H, m, 2.15-1.85
(2H, m, 0.8-0. . i__d63520.28 02. 6,
173.2. 172.0, . : égiéﬂiggg;——i¥é§2£;§£eé 1, 131.0,
130.9, 130.8, 127. 3 125. 8 125. 8 125 7 125.1, 105.1, 105.0, 104.8, 85.3,
85.2, 83.5, 83.4, 58.9, 58.5, 5 2.2, 47.6, 34, 7, 34.6, 33.0,
32.9, 24.6, 24.1, 23.9;19F NMR (3 VHz ggjépﬁc» (proton decoupled) 6
-226.68, -226.72, -230.50, ] 327600H- 232. 66; I\/SES(+) 439.0 (MtH).
Exanple 22 5-Fl uoro-4- 0X0- 8¢ [A 28) 2- (4- oaQ 6- propyI sul f anyl -

qui nazol i n-3-yl)-butyrylam no]-pentanoic acid N p pH

[0145] To a solution of (S)-2-(7-chloro-l-oxo-1H-
isoquinolin-2-yl)-butyric acid (prepared as described in
methods A-E) (200mg) and phenyl boronic acid (276mg) in
THF (2ml) was added palladium {(II) acetate (1.7mg), 2~
(di-tert-butylphosphino)biphenyl (4.5mg) and potassium
fluoride (262mg). The resulting mixture was heated at
reflux for 18 hours, then cooled and diluted with 1M HC1
{(5ml) and ethyl acetate (15ml). The organic phase was
separated and the agueous extracted with ethyl acetate
(2x15ml1). The combined organics were dried {(magnesium
sulfate), filtered and concentrated. The residue was
purified through a plug of silica gel, then further
purified by radial chromatography eluting with 1% acetic
acid in ethyl acetate. This gave the subtitled product
as a brown solid (153mg, 66%). 'H NMR (400 MHz,CDCl;} 3
1.00 (3H, t), 2.15 (1H, m), 2.40 (1H, m), 5.37 (1H, m),
6.70 (1H, 4d), 7.15 {18, d), 7.45 (1H, m), 7.55 (2H, m},
7.68 (1H, m), 7.75 (2H, m), 7.99 (1H, d), 8.70 (1H, s)
ppm.

(8)-3-[2-(7-phenyl -l-oxo-lH-isoquinolin-2-yl)-

butyrylamino] -5-fluoro-4-oxo-pentanoic acid

CH




O O (8)-2-(4-oxo0-6-propyl sul fanyl-4H qu.ina7oline-3-yl)- butyric acid,
tert-butyl ester 1 DEC 2.1)06 -73/ N~O0O ~\ \/"S\ | N~O O [0147] This
conmpound was prepared from 5-chl oro-2- nitrobenzoic acid nethyl $t§L a%
propanet hi ol using procedures simlar to those described in met hddst$- Uidnd
K-M The sub-title conmpound was as a solid. 1'H NWR (400 MHz, CDC13) 5 1.00
(3H, t), 1.10 (3H, t), 1.51 (9H, s), 1.75 (2H m, 2.01 (11-1, m, 2,31 (1H,
m, 3.03 (2H, m, 5.30 (1H, in), 7.60-7.70 (2H, m, 8.05 (1H, s), 8.13 (1H,
s) ppm M5 ES (+) 363.29 (M-H). -2~

5- Fl uor o- 4- ox0- 3-[ (2S) - 2- (4- oxo0- 6- propyl sul fanyl - 4H

qui nazolin-3-yl)-butyrylam no]-pentanoic acid NL. NJOHNF O HO [0148] This
conmpound was ed from (S)-2-(4-0x0-6-

propyl sul fanyféﬁ%ﬁ]ui nazoty “?Cﬂ‘z’&‘% WaEyPreraEed fXWntHed2da from the
tert-butyl espRERYSI NGHFAHRGMoquSibAgna PyRselef$r st Mdidl Qnighat descri bed
in method F. The resulting al cohol was oxidized using tetra-n-

pr opy| anmoni uR¥ perdwteferrimeilan HoNthesRy ArsepHord i Neetdiddse F Sgnehdsi s, 639
Litle bompount: TS SRTad sprpflnd BRLCLSEL el bt A alRR 5. T
15GEC2! 06 last step). 'H NMR (400 MHz, ds-DMSO) §8.95-8.5 (1H, m),

8.45 (1H, s), 8.05 (1H, m), 7.8-7.7 (2H, m), 7.65-7.35

(4H, m), 6.7-6.65 (1H, m), 5.6-5.0 (2.4H, m), 4.7-4.2

91.6H, m), 2.9-2.3 (H, m), 2.15-1.85 (2H, m), 0.8-0.7

(3H, m) ppm; *C NMR (100 MHz, DMSO-ds) §202.8, 202.6,

173.2. 172.0, 170.6, 170.5, 161.7, 139.7, 138.7, 138.7,

136.1, 136.1, 131.0, 130.9, 130.8, 127.3, 125.8, 125.8,

125.7, 125.1, 105.1, 105.0, 104.8, 85.3, 85.2, 83.5,

83.4, 58.9, 58.5, 58.0, 52.3, 52.2, 47.6, 34.7, 34.6,

33.0, 32.9, 24.6, 24.1, 23.9; F NMR (376 MHz,ds-DMSO)

(proton decoupled) § -226.68, -226.72, -230.50, -231.17,

-232.60, -232.66; MS ES (+) 439.0 (M+H).

Example 22

5-Fluoro-4-oxo-3-[ (258)-2- (4-oxo-6-propylsgul fanyl -4H-

quinazolin-3-yl1)-butyrylamino]l-pentanocic acid

N
X OH
SQ@V&QF .
— N H
0O 0

(S) -2~ (4-oxo-6-propylsul fanyl-4H-quinazoline-3-yl)-

butyric acid, tert-butyl ester




-74 IR (solid) 2963.9, 1786.2, 1739.4, 1666.8, 1195.2 cm'; 'H NWR (400 MHz,
CDC13) 6 1.02 (3H, t), 1.08 (3H, t), 1.70- 1.80 (2H, m, 2.02-2.09 (1H, m,
2.29-2.36 (1H, m, 2.72- 2.92 (1H, m, 3.00-3.15 (1H, in), 3.0%égég?¥gﬁ _
4,50-5.20 (3H, m, 5.40-5.60 (1H m, 7.69-7.75 (2H, m, 8.06-8} L@ﬁﬁﬁ m,
8.60-8.64 (1H m ppm 19F NWR (376 MHz, CDC13) (proton decoupl ed) -76.23,
-231.5; M5 ES(+) 436.3 (MtH) Exanple 23 Enzyne Assays [01491 The assays for
caspase inhibition are based on the clea%%ge of a fluorogenic substrate by
reconbi nant, purified human Caspases -1, '3, -7 or -8. The assays are run
in essentially the sanme way as those reported by Garcia-Calvo et al., J.
Biol. Chem 273, 32608-32613 (1998), using a substrate specific for each
enzynme. The substrate for Caspase-1 is Acetyl-Tyr-Val - Al a- Asp- amni no-

4- et hyl courmarin and t he substrate fornCaspases -3, -7 and -8 is

Acet yl - Asp- d u- Val - Asp- am no- 4- ne ri th as disclosed in
Garcia-Calvo et al., J. Bi ol Qe % ;¢\3£6 2613 (1998). [01501 The
observed rate of enzyme inactivation ati a: pafrticular inhibitor

concentration, kobs, is conputed by dPredtxfits of the data to the equation
derived by Thornberry et al., Biochemstry, 33, 3943-3939 (1994) wusing a
nonl i near | east.; res analysis conputer progra PRI SM 2. 0; G aphPad
software). To 58?%?ﬁ the&éje%o%%}“p%lf‘lg%rwarsapgeggﬁﬁg]aﬁé?mk?ﬁ%]ﬁjc?r%c?o‘s val ues are
pl otted agai nshittbBéfizé£8pecid weedmhi kidrer aaAcgpbpabbonsoANtkkipact val ues

are subsequently cal cul ated by conputerized |inear regression.
procedures similar to those described in methods T-U and

K-M. The sub-title compound was as a solid. *H NMR (400
MHz, CDCl3) & 1.00 (3H, t), 1.10 (3H, t), 1.Si (SH, s),
1.75 (2H, m}, 2.01 (1¥, m), 2,31 (1H, m), 3.03 (2H, m),
5.30 (1H, m), 7.60-7.70 (2H, m), 8.05 (1H, s), 8.13 (1H,
g8) ppm; MS ES (+) 363.29 (MsH).

5-Fluoro~4-oxo-3-[(28)-2- (4-oxo-6-propylsul fanyl-4H-

quinazolin-3-yl)-butyrylamino] -pentanoic acid

Mﬁ oH
JP<eN¥ed
0 i\ H 0

[0148] This compound was prepared from (S)-2- (4-oxo-6-

propylsulfanyl-4H-quinazoline-3-yl)}-butyric acid
(synthesized from the tert-butyl ester using TFA/DCM)
using a procedure gimilar to that described in method F.
The resulting alcohol was oxidized using tetra-n-
propylammonium perruthenate(VII)/N-methylmorpholine-N-
oxide (Synthesis, 638 (19%4)) and the tert-butyl ester
deprotected as described in method E. The title compound

was obtained as a white solid {90% last step)} (TFA salt}.



15 DEC 200 -75 [0151] Table 2 shows inhibition of caspases-1, -3, and -8
activity for selected conpounds of this invention as determ ned by the above
met hod. Conpounds wi th kinact (W 1s-1) > 500000 are listed as "A% D@@nﬁ&éhds
with kinact(W's-1) between 100000 and 500000 are listed as "B". Conpounds
wi th kinact(M 18-1) c 100000 are listed as "C'. Table 2. Inhibition of
Caspases-1, -3, and -8 Conpound ki nact Nunber Caspase-1 Caspase-3 Caspase-8
1AAB 2AAA 3BBC 4BBC 5AAB 6BAC 7CBC 8BBC 9BB
C I0AAC 11 AAC 12 AAA 13BBA414AAB 15BBA 16 AAA 17 A
AA 18BBC 19 AAC 20AAC

IR (solid) 2963.9, 1786.2, 1739.4, 1666.8, 1195.2 cm?; W

NMR (400 MHz, CDClz) & 1.02 (3H, t), 1.08 (3H, t), 1.70-
1.80 (2H, m), 2.02-2.09 (1H, m), 2.29-~2.36 (1H, m), 2.72-
2.92 (1H, m), 3.00-3.15 (1H, m), 3.03 (2H, t), 4.50-5.20
{3, m), 5.40-5.60 (1H, m), 7.69-7.75 (2H, m), 8.06-8.07
(1#, m), 8.60-8.64 (1H, m) ppm; *°F NMR (376 MHz,CDCl,)
(proton decoupled) -76.23, -231.5; MS ES(+) 436.3 (M+H).

Example 23
Enzyme Assays

[0149] The assays for caspase inhibition are based on
the cleavage of a fluorogenic substrate by recombinant,
purified human Caspases -1, -3, -7 or —-8. The assays are
run in essentially the same way as those reported by
Garcia-Calvo et al., J. Biol. Chem. 273, 32608-32613
(1998), using a substrate specific for each enzyme. The
substrate for Caspase-1 is Acetyl-Tyr-vVal-Ala-Asp-amino-
4-methylcoumarin and the substrate for Caspases -3, -7
and -8 is Acetyl-Asp-Glu-Val-Asp-amino-4-methylcoumarin
both as disclosed in Garcia-Calvo et al., J. Biol. Chem.
273, 32608-32613 (1998).

[0150] The observed rate of enzyme Ilnactivation at a
particular inhibitor concentration, ks, 15 computed by
direct fits of the data to the egquation derived by
Thornberry et al., Bilochemistry, 33, 3943-393% (1954)
using a nonlinear least-squares analysis computer program
(PRISM 2.0; GraphPad software). To cobtain the second
order rate constant, Kimaet, Kobs values are plotted against
their respective inhibitor concentrations and kipsec values
are gsubsequently calculated by computerized linear

regression,



21 AAA 1S5 DEC 2CI & -76 Conmpound ki nact Nunber Caspase-1 Caspase-3
Caspase-8 22 A A A Exanple 24 Inhibition of IL-1(3 secretion fro V‘ﬁECeQ{;g
Bl ood [0152] Human bl ood is freshly drawn fromhealthy donors and dil uted
1:2 in PBS. To 500 | of diluted blood 50mM of prediluted test compound in
RPM nediumand 10 ml LPS (5ng/ M final concentration on the plate) are
added (LPS, Serotype 0111:B4, Sigma L3012). After stinulation for 18 hours
supernatants are collected and assayed _f7(5})r_ I L-10 | evel s using the
appropriate ELISA kit (R& systens). [0153] Table 3 bel ow shows inhibition
of I'L-10 secretion from human whol e bl ood for selected conpounds of this
i nvention as déi8Ak nedTphlend shewe Wtifuddon cdnpeandsedirih ah 188D >10M

are listed as_ mou | 0] n ak re listed as

"B". Oorrpoundsf,3 \?VIC'F g?&l ?:gg %%él?%@lélos eoégggm%g' Fﬁ%bﬁgvé&l%%i%ﬁtion of

I L-1(i secretidenerfbnpduby boebaibovai¥it)od.l CompoGnd8 BitH B 5 B 6 B 7 A
Kinact (Mrs™?) > 500000 are listed as “A”. Compounds with

Kinact (M*s™!) between 100000 and 500000 are listed as “B”.
Compounds with Kinaer (M2s™) < 100000 are listed as “C~.

Table 2. Inhibition of Caspases-1, -3, and -8

Compound Kinact
Number Caspase-1 Caspase-3 Caspase-8
1 A A B
2 A A
3 B B C
4 B B C
5 A A B
6 B A C
7 C B C
8 B B C
9 B B C
10 A A C
11 A A C
12 A A A
13 B B A
14 A A B
15 B B A
16 A A A
17 A A A
18 B B C
19 A A C
20 A A C
21 A A A




8 B 15 DEC 2006 -77 Conpound Number 1Cs()(m) 9 A 10B 11 A 12 B 13 B
14 C 15B 16 B 17 B 18 B 19 B 20 A 21 B 22 C Example 25
Hypoxi a-i nduced apoptosis of rat cortical neurons [0154] Cbrtic% g

are dissociated fromWstar rat enbryos (E17) by a nodification af U heﬁj
procedure of Rogers et al., Brain Res. Bulletin, 44:131 (1998). Briefly,
cerebral cortices are isolated aseptically from 15-20 Wstar rat enbryos. A
cell suspension is prepared by mncing the cerebral cortices and di gesting
themw th papain. Cells are washed w t h-6&onucoi d enzynme inhibitor and
DNasel and plated onto Poly-D |ysine coated plates in high glucose DVEM
cont ai ni ng 10%#*eat-| grivated fetal™ calf sgrum L-ghutammne, pemrcitlin
and streptonyc ‘§ el d of neurons is 10%%“ﬁ§r enbryo and they are{80-

Number Caspase-1 Caspase-3 Caspase-8

22 A A A

Exanmple 24

Inhibition of IL-1B secretion from Whole Blood

[0152] Human blood is freshly drawn from healthy
donors and diluted 1:2 in PBS. To 500 ul of diluted
blood 50ml of prediluted test compound in RPMI medium and
10 ml LPS (5ng/ml final concentration on the plate) are
added (LPS, Serotype 0111:B4, Sigma L.3012). After
stimulation for 18 hours supernatants are collected and
assayed for IL-1P levels using the appropriate ELISA.Eit
(R&D systems) .

[0153] Table 3 below shows inhibition of IL-1fB
secretion from human whole blood for selected compounds
of this invention as determined by the above methods.
Compounds with an ICsp >10uM are listed as “*A”. Compounds
with an ICsy between 1uM and 10uM are listed as “B”.
Compounds with an ICsy <1UM are listed as “C”.

Table 3. Inhibition of IL-1P secretion

Compound Number ICs50 (Um)

1

| ~If oo Ul x| w| N
W | W W W W O




90% vi abl e as assessed by Trypan bl ue exclusion. [0155] The neurons are
cultured in conplete nediumat 37 Cin a nornmal atnosphere for 48 hours
prior to the 1 DEC 2'0,U6 -78 hypoxia experinents. For hypoxia, the ngrpal
cell medium is replaced by oxygen-depl eted serumfree nmedium ©¢& Nl %@P

i ncubated in an atnosphere of 95% N2/ 5% CO2 for various |engths of tine.
Conmpounds are dissolved in DVSO at 100mMthen diluted in nediumand added to
the culture fromtinme=0. The | evel of apoptosis is neasured using a Cel
Death Detection ELISA kit (Roche) which detects DNA fragnentation. Plates
are read at 405nm Control S |ncI uded cells cultured in aerobic conditions in

serum cont ai nHAg—Retumt+seru—and—ecets—eut-tured—+-Rr—aerobt-e—eondi-{ | Oons
in serumdeprifved nedkmmqwgk@wwﬁer[0156] Tabl e 4 shoWgofiue) results of |the
activity of seleeted—econpoyhds th-S—Rventi-oA—A—t-he—Hypoxia-—i-hduted
apoptosis of rlat cortical negur ons Corrpounds with an Ic%p >0 5Mare |isted
as "A'. ConpoyndsS WTh an 1§50 between O.{IMand 0. 5uMage 1isted as— B".
Conpounds witlh an 1Chp <O 1FM are listed las "C'. Tabhle 4., Activity in
Hypoxi a-i nducgd Apoptosis Attay Conpound [Number IC50(m21 B 2 A 3 Bl 4 A
5B 6B 7A

12 B

13 B

14 c

15 B

16 B

17 B

18 B

19 B

20 A

21 B

22 c

Example 25

Hypoxia-induced apoptosis of rat cortical neurons

[0154] Cortical neurons are dissociated from Wistar
rat embryos (E1l7) by a modification of the procedure of
Rogers et al., Brain Res. Bulletin, 44:131 (1988).
Briefly, cerebral cortices are isolated aseptically from
15-20 Wistar rat embryos. A cell suspension is prepared
by mincing the cerebral cortices and digesting them with
papain. Cells are washed with ovomucoid enzyme inhibitoxr
and DNaseI and plated onto Poly-D lysine coated plates in
high glucose DMEM containing 10% heat-inactivated fetal
calf serum, L-glutamine, penicillin and streptomycin.

The yield of neurons is 10x7 per embryo and they are 80-
90% viable as assessed by Trypan blue exclusion.

[0155] The neurons are cultured in complete medium at

37 °C in a normal atmosphere for 48 hours prior to the



8B 9B 10C 11 B 1 5 DEC 2005 -79 Conpound Nunber 1C50lm 12 A 13 B
14 A 15B 16 B 17 B 18 B 19 C 20B 21 B 22 A [0157] thr@i_ " e
descri bed a nunber of enbodinments of this invention, it is apparent at our
basic exanples nay be altered to provide other enbodinments that utilize the
conpounds and net hods of this invention. Therefore, it will be appreciated
that the scope of this invention is to be defined by the appended cl ai ns
rat her than by the specific enbodi nents_ifat have been represented by way
of exanpl e above. -Bo- 15 DEC 2006 W claim 1. A conpound of formula I: O
3 hypoxia experiments. For hypoxia, the normal cell medium

is replaced by oxygen-depleted serum-free medium. Cells’

are incubated in an atmosphere of 95% N;/5% CO; for

various lengths of time. Compounds are dissoclved in DMSO

at 100mM then diluted in medium and added to the culture

from time=0. The level of apoptosis is measured using a

Cell Death Detection ELISA kit (Roche) which detects DNA

fragmentation. Plates are read at 405nm. Controls

included'cells cultured in aerobic conditions in serum-

containing medium (+serum) and cells cultured in aerobic

conditions in serum-deprived medium (-serum).

[01561] Table 4 shows the results of the activity of

selected compounds of this invention in the Hypoxia-

induced apoptosis of rat cortical neurons. Compounds
with an ICsp >0.5UM are listed as “A”. Compounds with an
ICs; between 0.1pM and 0.5uM are listed as “B”. Compounds

with an ICs <0.1pM are listed as “C”.

Table 4. Activity in Hypoxia-induced Apoptosis Assay

Compound Number ICsp (Hm)
1 B
2 A
3 B
4 A
5 B
6 B
7 A
8 B
9 B
10 c
11 B




RI X~0OH R/ NNY HOR2O Xis CH Yis halo, trifluorophenoxy, or
tetrafl uorophenoxy; R2 is ethyl, n-propyl, or isopropyl; R3 is hydrogen
hal o, OCF3, CN, or CF3; and R4 is hydrogen, halo, OCF3, SR, CN, t%SBE rZMEr
T-Ar; wherein: Tis Oor S; Ris a Cl 6 straight chained or branched al kyl ;
Ar is a phenyl ring optionally substituted with 1-3 groups selected from
hal o, CH3, CF3, ON, Me, OCF3, and NR5R6; and R5 and R6 each is independently
Hor G _6 straight chained or branched akkyl, or R5 and R6, taken together,
forma 5-7 nmenbered ring optionally containing up to 3 heteroatons sel ected
fromO, S, NH _and N(Cl1-6-straight chaiped or branched alkyl): provided that
when Y is hal g, then d@idowlB anthd®d, are | not sinult QHﬁBy hydr ogen.| 2.
The conpound dccording to claiml wherein Y is F,_ tritluorophenoxy, or -
tetrafl uorophgnoxy. 3. The t®nmpound according to claim1a having formjla IA:
-81- 1 5 DEC 2666—0—R3—© Oﬁ3 R4—N-F 5

14
15
16
17
18
19
20
21
22

Pl W W o @ w| @ @O

[0157] While we have described a number of embodiments
of this invention, it is apparent that our basic examples
may be altered to provide other embodiments that utilize
the compounds and methods of this invention. Therefore,
it will be appreciated that the scope of this invention
is to be defined by the appended claims rather than by
the specific embodiments that have been represented by

way of example above.



HOR2O0 IA wherein: R2is ethyl, n-propyl, or isopropyl; and R3 and R4 are
each independently hydrogen, halo, OCF3, CN, CF3 or Ar, provid@g QFﬁlzﬂgth,
R3 and R4, are not sinultaneously hydrogesn- 4. The compound accor g
claim3, wherein R2 is ethyl. 5. The conpound according to claim3 or claim
4, wherein R3 is hydrogen. 6. The conpound according to any one of clains
3-5, wherein RBis H and R4 is F, d, CN, Ar, or CF3. 7. The conpound
according to Eﬁyﬁgﬁéméf claims 3-6, wherein R4 is O or CF3. 8. The conpound
according to claiml1, having the formula IB. 0 RB X | 0OH NR4AHOA2 2
O 1B wherein: +~ hl1sp; Spmbolinia 82 £&rhg1 S . R2 is ethyl, n-propyl, or

i sopropyl; R3 and R4 are each independent}y ﬁydro%en, hal o,

RS X
§§‘ 0 OH
N
R* N Y
H
0 R? o)
I

Y is halo, trifluorophenoxy, or tetrafluorophenoxy;

X is CH;

R* is ethyl, n-propyl, or isopropyl;

R} is hydrogen, halo, CCF3, CN, or CF3; and

R' is hydrogen, halo, OCF;, SR, CN, CF3, Ar, or T-Ar;
wherein:

T is O or S;

R is a Ci-¢ straight chained or branched alkyl;

Ar is a phenyl ring optionally substituted with 1-3
groups selected from halo, CHj;, CFs;, CN, OMe, OCF;, and
NR’R®; and

R’ and R® each is independently H or Cj-¢ straight
chained or branched alkyl, or R’ and R®, taken
together, form a 5-7 membered ring optionally
containing up to 3 heterocatoms selected from O, S, NH,
and N (Ci-g—straight chained or branched alkyl);

provided that when Y is halo, then both, R® and RY, are

not simultaneously hydrogen.

2. The compound according to claim 1, wherein Y is

F, trifluorophenoxy, or tetrafluorophenoxy.

3. The compound according to claim 1, having

formula IA:



OCF3, ON, or CF3; and Ar2 is trifluorophenyl or tetrafluorophenyl. 9. The
conpound according to claim8, wherein Ar 2 is 2,3,5 6-tetrafl uoropher?myélﬂ1 -
10. The conpound according to claim8 or i@ m9, wherein R2 is et Hﬁ. it
The conpound according to any one of clains 8 10, wherein R3is H and R4 is
F, d, or CF3. 12. The conpound according to claim1l, wherein R4 is C or
CF3. 13. The conmpound of claiml, selected from OO OOHOAOHC \ NHF
FNMNF OOFOO 2. OO FAOH OAHFOOHN "HFNNHF OOO3. 4.

-83- \ ONNOC \ ONOy33/ / QOOH/ 1O OOCHOO . F10. FF F&FFF
\' F OC O :xxX5 NO O X o OH

N

R N F
H
2 o)
IA
wherein:

R? is ethyl, n-propyl, or isopropyl; and
R’ and R* are each independently hydrogen, halo,
OCF3, CN, CF3 or Ar, provided that both, R® and R?, are not

simultaneously hydrogen.

4. The compound according to claim 3, wherein R? is

ethyl.

5. The compound according to claim 3 or claim 4,

wherein R? is hydrogen.

6. The compound according to any one of claims 3-5,

wherein R® is H, and R! is F, Cl, CN, Ar, or CF,.

7. The compound according to any one of claims 3-6,

wherein R* is Cl or CFs;.

8. The compound according to claim 1, having the

formula IB:

o)
RS X
ﬁ o OH
. N
N OAr?
R H
0 R? o)

IB

wherein:



OF 11. F/ F12. F\' F FFOH\ NOFI/ NOOOl1l) Ho NI I N~O 19. F F
/ 00 cHF F F and 21. 14. A pharmaceutical conposition conprising. @%n&«w
conpound according to any one of clains 18%3; and b) a pharmaceut rFcakby-
acceptabl e carrier, adjuvant or vehicle. 15. The use of a pharnmaceuti cal
conposition according to claim214 for the manufacture of a nedicament for
treating a disease selected froman IL-1 nediated disease, an apoptosis

medi at ed di sease, and dfiiammtory di sease, an autoi mmune di sease, a
destructive bone i 5Qr der..a prolifernative . di sqr ,. an infectious disease,
a degenerative di sEsehagg’, %g:ha’iléeglsgfggggéi g’;&e&g-o%%-o%?%'DEC 2006 with cell
deat h, an excess d~‘13etaalrdy R4l ephokatht akdedesease]l yahydrabengdhated di sease,
retinal disorders, . uveiti inflammatory peritonitis, osteoarthritis,
pancreatitis, dsthid zi’&ulctsF3fe§Bfirat ory distress syndrone,

gl onmer ul onephri ti su -7 heuratig it AddN1S or $XETeM1G IR 1Yt hemat osus,
scleroderma, chronic thyroiditis, Grave's di sease, autoi mrune gastritis,

di abet es, autoi mmune henol ytic anem a, autoi nmune

9. The compound according to claim 8, wherein Ar? is

2,3,5,6-tetrafluorophenyl.

10. The compound according to claim 8 or claim 9,

wherein R* is ethyl.

11. The compound according to any one of claims 8-

10, wherein R® is H, and R' is F, Cl, or CFj.

12. The compound according to claim 11, wherein R*

is Cl or CFj.

13. The compound of claim 1, selected from:

0 0
X 0 )I\OH Xy 0 )J\OH
ol Na ﬁ%(\': E N: HL(\F

0 < 0 F 0 0

1. 2.
0 F 0
F

“ X 0 )J\OH F X 0 )LOH
N\fJLN/ijr/\F N\rJLH/iwr»\F

o " o 0 o)

3 4.



neut ropeni a, thronbocytopenia, chronic active hepatitis, nyasthenia gravis,

i nfl ammatory bowel disease, Crohn's disease, psoriasis, atopic dermatitis,
scarring, graft vs host disease, organ transplant rejection, organ apoptosis
after burn injury, osteoporosis, |eukenm ass&nd related disorders;h nrpe
nyel odyspl asti c syndrone, nultiple nyel onma- rel ated bone di sorder, aclte”
nmyel ogenous | eukem a, chronic nyel ogenous | eukem a, netastatic nelanona,
Kaposi's sarconm, | tiple nyel oma, haenorrhagi c shoc sepsis, septic
shock, burns, i OF Si SH Alzheiner's d|sease Y inson S disease,

'a,oﬁcute and chr

Hunti ngton's i schem a,
o d|se , nyocardim
eaft~fallure, ather 0Si S, y artery

epi | epsy, rryol

i nfarction, conge

bypass graft, splnal nmuscul at rophy, anyotrophic Iateralosclerosls

nul tiple sclerosis,9.H V-gel gt ed-encephalitis, aging, alopec¢ia,. neurol ogical
damage due to stroke ul cernatiye colitis, traumatic bral ury spi nal
cord injury, hepatitis-B,__‘kepatitis-C, hepatltls G yeII ver, dengue
fever, or Japanese ence|o'f1allt|sF various forns of liverf diSeade, renal
disease, pol ycystic kidney disease, H pylori-associated gastric and
duodenal wul cer disease, HLV infection, tuberculosis, nmeningitis, organ
failure, treating c fcatj ons associ at edCwi t h coromary ar&ery 1 5 DEC 2U06

-s5 bypass gr@f N\ apy for,imatr atu-nt of N.vakiggs forns
of cancer. 16. of ceuti caI o DN acc rdi ng o claim
15, wherein th i O H N7

0
19. F F
F F and
14. A pharmaceutical composition comprising:

a) a compound according to any one of claims 1-13;
and
b) a pharmaceutically acceptable carrier, adjuvant

or vehicle.

15. The use of a pharmaceutical composition
according to claim 14 for the manufacture of a medicament
for treating a disease selected from an IL-1 mediated
disease, an apoptosis mediated disease, an inflammatory
disease, an autoimmune disease, a destructive bone
disorder, a proliferative disorder, an infectious

disease, a degenerative disease, a disease assoclated



apoptosi s nedi ated di sease, an inflanmatory di sease, an autoi nmune di sease,

a destructive bone disorder, a proliferative disorder, an infectious

di sease, a degenerative disease, a disease-associated with cell‘r%ﬁﬁfﬁmﬂgn

excess dietary al cohol intake disease, a viral nediated di seasd,? bEL £

inflammatory peritonitis, osteoarthritis, glonerulonephritis, rheumatoid

arthritis, i abet es ag%o'nnune henol yti ¢ anem a, autoi mmune neutropeni a,
n

di a
t hr onbocyt opeft & ThEbnfCa bt | & REPAFFt F5etak¥a? + FARCL gt RFEXes host di sease,

organ transplanteas®] e£tv0Pa1 Oh8aN BRIPYPSESs@f t £ PULD jj?i;b‘fé{ers
ost eoporosis, |eukem as and rel ated disorders, nyelodysplastic s{yndrone,

nmetastati c nelépbkhs, habharphbgre Bhotkensepsi spsseperthshotk, burns,

Shi gel | osi s, i ' s_di sease, Parkjnson's.disease,. Huntington's disease,
Kennedy' s disé%é%?é%?{%ﬁsﬂié%gé%?’ 2P ebr BT SR ECHERT %, dEpTFEPSy, myocardi al

i schem a, acusendsaste £hgDanerheanéplll seasge, riyesaf dial a+phar et son,
congestive heart failure, atherosclerosis, coronary artery bypass graft,
spi nal nuscul 3YSBEFbphyuP afyt Y opeinatosas eratleedde osd s, chubnipl e sclerosis,

o oke, ot oo Sneeonal 1S cAglho, &1 opeel 2o feuln a0 oal. apog, due to

stroke, traumatic brain Injury, spina ord injury, a
hepatitis-C, hepotid¢ss-Gtvanmous fenobyofic dneetadi seesenmiesal di sease,
pol ycystic kidney disease, . H pylori-associated gastric and duodenal ul cer

di sease, HTV'PHFEERTOHE t ubEPRuPOETeRChbhi rigfi¥FRIC 13 @bt TagicRakpti2at i ons
associ at ed wla}fhagaq@my SELBLY, b¥@§f§fmﬁ§@6r$5ogﬁef%§segéé?f t&r oM an

i munot herapy Tor the treatnent of various orns of cancer’
disease, psoriasis, atopic dermatitis, scarring, graft vs

host disease, organ transplant rejection, organ apoptosis
after burn injury, osteoporosis, leukemias and related
disorders, myelodysplastic syndrome, multiple myeloma-
related bone disorder, acute myelogenous leukemia,
chrenic myelogenous leukemia, metastatic melanoma,
Kaposi’s sarcoma, multiple myeloma, haemorrhagic shock,
sepsis, septic shock, burns, Shigellosis, Alzheimer’s
disease, Parkinson’s disease, Huntington's disease,
Kennedy's disease, prion disease, cerebral ischemia,
epilepsy, myocardial ischemia, acute and chronic heart
disease, myocardial infarction, congestive heart failure,
athercsclerosis, corcnary artery bypass graft, spinal
muscular atrophy, amyotrophic lateral sclerosis, multiple
sclerosis, HIV-related encephalitis, aging, alopecia,
neurological damage due to stroke, ulcerative colitis,
traumatic brain injury, spinal cord injury, hepatitis-B,
hepatitis-C, hepatitis-G, yellow fever, dengue fever, or
Japanese encephalitis, various forms of liver disease,
renal disease, polycystic kidney disease, H.
pylori-associated gastric and duodenal ulcer disease, HIV
infection, tuberculosis, meningitis, organ failure,

treating complications associated with coronary artery



17. The use o
sai d di sease

for the manuf

f a pharmaceutical conposition according to clain116r mhgrgjg
is conplications associated with coronary artery bﬁba§$EL 2ith
grafts. 18. The use of a pharmaceutical cagposition according to claim 14

acture of a nedicament for inhibiting a caspase-nedi ated

function in a patient. 19. The use of a pharmaceutical conposition according

toclaimi14 f
production in
clains 1-13 f
used for the
the cells in
derivative th
are in: a) an

a nedi cament
one of clains

conprises an
conpound of f

pr t he nang%acturﬁ of a medicanent for decreasing |G F or
gne! e

aPpari 20. &%

| FN-y

s &PHNALEBAPBUNACacEBRIIERGatBeAly OBne of
ohrti Besmapufactyr eagkeg nedi canment wherein sai d nmedi canent

is

preservation of cells, said use conprising the step of bathing
a solution of the conmpound or a pharnaceutically acceptable

to clai m20, wherein said cells

ereof , -21. use ardin

orga%6fnteﬁggduégr%%?gnggﬁ RECCHF L) §OBPESd Pdduct . 22. A
use of a conpeudadrdtagrdbnglhomany, opReOtinctREMEi dod3:f 05 the manufacture of
wherein, said nedicament is used as a conponent of inmunotherapy
for the treatABAPTBPlEaNeEtates DEEC2006 angynplamyhbouyedaseandi ngnto any

a&@bgﬁmu§?6§ﬁggaggg goggg§£§%9gz?s§§§%iﬁgaog?einnunotherapy

addition erapeltic agen bfeparing a
probi fietatife disorder, an infectious disease, a

degenerative disease, a disease associated with cell
death, an excess dietary alcohol intake disease, a viral
mediated disease, inflammatory peritonitis,
osteoarthritis, glomerulonephritis, rheumatoid arthritis,
diabetes, autoimmune hemolytic anemia, autoimmune
neutropenia, thrombocytopenia, chronic active hepatitis,
scarring, graft vs host disease, organ transplant
rejection, organ apoptosis after burn injury,
osteoporosis, leukemias and related disorders,
myelodysplastic syndrome, metastatic melanoma,
haemorrhagic shock, sepsis, septic shock, burns,
Shigellosis, Alzheimer’s disease, Parkinson’s disease,
Huntington's disease, Kennedy's disease, prion disease,
cerebral ischemia, epilepsy, myocardial ischemia, acute
and chronic heart disease, myocardial infarction,
congestive heart failure, atherosclerosis, coronary
artery bypass graft, spinal muscular atrophy, amyotrophic
lateral sclerosis, multiple sclerosis, HIV-related
encephalitis, aging, alopecia, neurological damage due to
stroke, traumatic brain injury, spinal chord injury,
hepatitis-B, hepatitis-C, hepatitis-G, various forms of
liver disease, renal disease, polycystic kidney disease,
H. pylori-associated gastric and duodenal ulcer disease,
HIV infection, tuberculosis, meningitis, treating

complications associated with coronary artery bypass



3 RI X) NOOHRANY H 012 Ol said nmethod conprising: reacting
or acid derivative of formula Il, R3 X\ O NRA z OH ORIl wth.a
al cohol of fornula B, to provide a conpouwsd- of formula IIl, 0 % 3k
XN 0OOR7T 2 NYRA N V\IINHY OHOROH BIll; and converting inter
1l to conmpound I, wherein; X is CH Y is halo, trifluorophenoxy, or

tetrafl uoropheno R7 1s ethyl 0 I sopr s hydrogen,
hal o, %t?lé'CF%nda?ﬁl n‘i@hgfﬁgz%% B r%@%‘?%%nth‘é@Elo‘@FS SR,

CN, CF3, A«,

@dsrﬂsﬁdsf cahesein: Tis Cor §

17. The use of a pharmaceutical composition
accerding to claim 16, wherein said disease is
complications associated with coronary artery bypass

grafts.

18. The use of a pharmaceutical composition
according to claim 14 for the manufacture of a medicament

for inhibiting a caspase-mediated function in a patient.

13. The use of a pharmaceutical composition

according to claim 14 for the manufacture of a medicament

for decreasing IGIF or IFN-y production in a patient.

20. The use of a compound according to any one of
claims 1-13 for the manufacture of a medicament wherein
sald medicament is used for the preservation of cells,
said use comprising the step of bathing the cells in a
solution of the compound or a pharmaceutically acceptable

derivative thereof.

21. The use according to claim 20, wherein said
cells arxe in:
a) an organ intended for transplant; or

b) a blood product.

22. A use of a compound according to any one of
claims 1-13 for the manufacture of a medicament wherein
said medicament is used as a component of immunotherapy

for the treatment of cancer.

an acid
nn,@m no

madl ate



Ris a Cl-6 straight chained or branched alkyl; Ar is a phenyl ring

optional |y substituted with 1-3 groups selected from hal o, CH3, 16FBF[CS
Ove, CCF3, and NR5R6; R3 and R6 each is-gndependently Hor Cl_ 6 strai ght
chai ned or branched al kyl, or R5 and R6, taken together, forma 5-7 nenbered
ring optionally containing up to 3 heteroatons selected fromO0O, S, NH, and
N(Cl_6-strai ght chained or branched alkyl); and R is a sui tabl e protecting
group; provided tHat- whglf V3% AT IiHer DA, RE dHd Reing e n%(

si mul t aneously, hydrpgen. Zanpddhe: it had, i q{:&qﬁpl ng- tl%mr%%q%? B erein said

sui tabl e protecting groupln R is t-but A conpoun ormula Il: R3
~NO R4/ QmEiG drd amhbrteional )thesra@}ekutﬁz isyeatthyl , n-propyl, or

i sopropyl; R is hydrogen, halo, OCF3, CN, or CF3; and R4 is hydr ogen, hal o,
OCF3, SR, CN, CF3, Ar, or T-Ar; wherein: Tis 0 or S5 -89- 15 DEC 20116 R

is a Cl 6 strai ghtz@halm%&{ocbr@@cﬁ}%ﬁlw a A«Iomﬁoxﬁld)ft%%ofmﬂga optionally

substituted with 1-3
RS X
ﬁ 0 OH

N

rR* N Y
H
0 R? o)
I

said method comprising:

reacting an acid or acid derivative of formula IT,

1T
with an amino alcohol of formula B, to provide a compound

of formula ITZI,

o 0
R3 X
OR7 \W ) ORT
4 N Y
H,N Y R N
OH 0 R2 CH
B III; and

converting intermediate III to compound I, wherein;
X 1is CH;
Y is halo, trifluorophenoxy, or tetrafluorophenoxy;
R? is ethyl, n-propyl, or isopropyl;
R? is hydrogen, halo, OCF;, CN, or CFi; and



groups selected fromhalo, CH3, CF3, ON, Ove, OCF3, and NR5R6; and R5 and R6

each is independently Hor Cl 6 straight chained or branched ql@wﬂggqmg&ﬁ
and R6, taken together, forma 5-7 nenbeB&d ring optionally containing up
to 3 heteroatons selected fromO, S, NH, and N(Cl_6-straight chained or
branched al kyl). 27. The conpound according to claim?26 wherein R2 is ethyl

or isopropyl ps ;g hydrogen, halo, OCFs;, SR, CN, CF;, Ar, or T-Ar;
wherein:

T is O or S;

R is a C;.¢ straight chained or branched alkyl;

Ar is a phenyl ring optionally substituted with 1-3
groups selected from halo, CHsz, CF3, CN, OMe, OCFs3, and
NRR®;

R° and R® each is independently H or Ci_s straight
chained or branched alkyl, or R® and R6, taken
together, form a 5-7 membered ring optiocnally
containing up to 3 heterocatoms selected from O, S, NH,
and N(Cy_¢—-straight chained or branched alkyl); and

R’ is a suitable protecting group;
provided that when Y is halo, then both, R® and RY are

not simultaneously hydrogen.

25. The method according to claim 24, wherein said

suitable protecting group in R’ is t-butyl.

26. A compound of formula TIT:

1T
wherein;
X is CH;
R* is ethyl, n-propyl, or isopropyl;
R® is hydrogen, halo, OCF;, CN, or CF3; and
RY is hydrogen, halo, OCFs, SR, CN, CF3, Ar, or T-Ar;
wherein:

T is O or S;
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R is a Ci.g straight chained or branched alkyl;

Ar is a phenyl ring optionally substituted with 1-3
groups selected from halo, CHz, CF;3;, CN, OMe, OCF3, and
NR°R®; and

R® and R® each is independently H or C;.¢ straight
chained or branched alkyl, or R® and R%®, taken
together, form a 5-7 membered ring optionally
containing up to 3 heterocatoms selected from ©, S, NH,

and N(Cji-g—straight chained or branched alkyl).

27. The compound according to claim 26 wherein R? is

ethyl or isopropyl.



