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CASPASE | NHI BI TORS CONTAI NI NG | SOXAZCOLI NE RI NG
TECHNI CAL FI ELD The present invention relates to an
i soxazol i ne derivative as an inhibitor agdiqfselidated specification
various caspases including caspase-|[interl| eukiah?feguary 2007
convertlng enzyne, ICE] and caspase-
opaln/CPP S%ﬁg rocess for reparin

SO S A OB ANINE IAORAGOT INE RING
|nflannat|on and apoptosis conprising the sane.
BACKGROUND ART Caspase is a new kind of cysteine
protease in the formof a2(32 discovered during the
| ast 10 years. About 14 kinds thereof have been known
until now. Caspase- 1(TEEHUHNICAICFELDhem is a kind of
cytoki nes and participates in converting the inactive
prointerl eukin-10 to the active interl eukin-1(3.

I nterl eukin-] consists of interleukin-l.a . and
| nt QP dHiseRL Tve@lowﬁaﬁ%ﬁo Shiserezeiiae derivative;as i iphibitor against
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mﬁgmManﬁhm@nMEmMmdappmomnmmmpauhgﬂnmﬁmhas been reported
to act as an inportant mediator in causing
inflammation (1, 3). Caspase-1 has been discovered for

the first time in 19 ndependent st udy
groups, the three dlﬁgﬁgﬁgﬂg?bg¥i%ﬁ&ure t her eof was
determined by X-ray crystallographi c nethod.
Caspase-3(CPP-32) is broadly studied for its role or

mec Kamasend anewddndnf cyateine ptoseasd ire thediorme rd iogffradiscovered during
structure was determ ned in 1996(

the Bt Haeirs  abbpil I Kiags qhergpgaavefbe@nicpewe sgikiara Caspase-1(ICE),
h | PA4.) Aspz X- X- /—\S i.f dth . .

oneg BBy a8 & IRACAL SENGRALRN | BBpeish bt he inactive

proﬂl@erf}gﬁmMB aahd aftiel BREIdukROTYICl IBRPEALRIINARGts of 1nterleuk1n—lcc
catal ytic subunit of 460,000 M DNA-dependent protein

andkhtedsekindBcbothilvd whiclayresynthedimedein mbnwaspas erefohasf a precursor

been reported to be very simlar to that of
havgt%s%% @nly proiggsriewkind$t s pctpeted iy &l ol heappsidions hydrolyzed

by caspasea{ %rez %0727 Gly*®* and Asp''®-Ala'".  The hydrolysis of the latter position
gives interleukin-10. Interleukin-1p has been reported to act as an important mediator in
causing inflammation (1,3). Caspase-1 has been discovered for the first time in 1989, and
m two independent study groups, the three dimensional structure thereof was determined

by X-ray crystallographic method.

Caspase-3(CPP-32) is broadly studied for its role or mechanism for action, and
its three dimensional structure was determined in 1996(2). Caspase-3(apopain) activated
from procaspase-3 hydrolyzes (P4)Asp-X-X-Asp(P1) motif, and the known substrates
include poly(ADP-ribose) polymerase, Ul 70,000 Mr small nuclear ribonucleoprotein and
catalytic subunit of 460,000 Mr DNA-dependent protein kinase, etc. The X-ray structure

of caspase-7 has been reported to be very similar to that of caspase-3(4).



Caspase-8 and 9 are present in the upstream of

caspase-3,6,7, and these caspases are known to

participate in the apoptosis cascade. The X-ra

structure of caspase-8 was determ ned i n @@golidsted spagification

particularly the inhibitors thereof may be  asat9 February 2007

advant ageously used for treating the diseases rel ated

to apoptosis. Caspase inhibitors nmean those conpounds

t hat Gaypassit andh@argqiresent ip the upsiespusef, caspaset 3o/, eodtihesp caspases
nfl ammati on, . ap used
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tors ow ng: “reumatord
formreﬁtﬁ@maﬁﬁeysebmbddﬂmﬁﬁls graft vs. host disease,
sepsis, osteoarthritis, osteoporosis, acute and
chroni c nyel ogenous | eukeni a, meningitis,

S B R EB SaB s SR tasfSh b Sty of casase,
ancpgcf)%})]txt}élsmcﬂy ﬁ Ecﬂ‘hé '3 rinfI AR5 Ff@% %}héfolsrlgy%f% 8%38@%@/ fie caspase

scl'erosi s

actifay Ki DERRses ol &ﬁns hePatQchd Hhasd of GtenAfRNg E(!ﬂﬁlmstermg the
caspase inhibitors known until now, the nost noted

inhlhltDEBVlﬁD]Sdb the following: tammtad erthtids, finflitomiatogy bOwel dbe@seY graft vs.
HO\ NNFOINF i NHOOHIOO OO0 |IDN 1965

hosf flisqayeasePaist MFieoaehElh weteppRIPEipL askte andihpmic myelogenous leukemia,

based on.the c n,mechani t hat .t
mef i, L nSehiey SpE% nERUTEH Fosy ppPaialfhe endocardits
lof@hlloRPRAES Hepatiths, mENRARNER, BaRRd: 910& LS mellitus, multipl
gol nhl%ﬂ)? ' e?a has "been rep?ﬁutlcé thatﬁ’erreiverssl %Ie S, muitiple
scldrodis b&ltl@mmbﬂsdlmasﬁ Padkiason&fdisatd, Wepdtoditrhodiggéy activity
when conparing the irreversible and reversible
inhibitors (7). Both IDN- 1965 of I DUN Co. and

MX- 1043 of Max ted to show activity in
col | et 4T EsRatto i Rbforh SBRET U b e 595t AL aeversible

mhg,m%@% f@ﬂ@wﬁgw in the stage of preclinical test.
The irreversibl e inhibitor | DN-6556, the structure of

whi ch has been 2 Consolidated specification as at 9
February 2007

IDN-1965 MX-1013

:1

Both the above inhibitors exhibit their activity based on the common mechanism
that they irreversibly inactivate the enzyme to suppress the cell apoptosis (irreversible,
broad-spectrum inhibitor). It has been reported that irreversible inhibitor has much more
effective inhibitory activity when comparing the irreversible and reversible inhibitors (7).
Both IDN-1965 of IDUN Co. and MX-1013 of Maxim Co. are reported to show activity in
cell apoptosis model for hepatic injury(8, 9). These compounds are now in the stage of

preclinical test. The irreversible inhibitor IDN-6556, the structure of which has been



recently reported, is nowin the stage of phase |

clinical test as a therapeutic agent for hepatic

injury(10, 11). Ol | OF NNI NOF OO OF' OF
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attenuates hepatic injury and fibrosis in the bile
duct |igated nouse. DI SCLOSURE OF THE | NVENBPBMetheecification
present inventors newy designed and synt hesi &ed 9$ehmiary 2007
conpounds which can be used as an effective inhibitor
agai nst caspases and have a distinctive structure and
caspasghnlybiterct i vity for similar enzymes, and deterni ned
t heir,_bj ndi.ng abi | i and inhibitory activity for
caspdd g)sea‘?&@gé\ ?teaé’u* %;D,ha’f”%coil- %‘é’n ’gﬁ" 3 208308134 cloPd r Elae caspase
: - the. . ' formyl a1 oe
inh {0} TN SO PRty B4 BB THeD il M fBRea mouse.
invention. IN-CHB-AA 4 ?NX RzO RR (1) in
which A, B, RL Rl, R2 and X are defined as descri bed
bel ow. Ther ef orRISCThOSPIRE OF THEVNNENTIQNovi des t he
novel isoxazoline derivative of formula (1), salt, or
stereoi somer thereof having effective inhibitory

act iyt Lnst.  caspases. |t is angther. object of )
the e dbaiat e BRRBLIas it Spihsaiged Sptgf compounds which
cRf 8RALIAG: dnNeTecG ARG 9faihQ %E@ghées(aika havs@zLaisti&rtiv strpcture and
stereoi sonmer thereof. It is also another object o? t he
higlessdettivitp femndimtliar trzypresyindedctermirgdahéit bindingeabil$is,andinhibitory
a nmethod for inhibiting caspases, specifically a

acHEb, o8 GRTREsSo nYE Sl ResW h theanyesgors bpvedigeaviersd thitgrcompound of the

AR P B R 0 RS SR B S,
thereof as an active ingredient together with the

pharmaceutically acceptable carrier. 6 Consolidated
specification as at 9N=ebpuarly 2007 BRI EF

DESCRI PTI ON OF THE §DRA Fijgur & 1 shows the
inhibitory activity 9nd7(lli) agai nst the
hepati c o R R O

in which

A, B, R, R", R? and X are defined as described below.

Therefore, the present invention provides the novel isoxazoline derivative of
formula (1), salt, or stereoisomer thereof having effective inhibitory activity against

caspases.

It is another object of the present invention to provide a process for preparing the

compound of formula (1), salt, or stereoisomer thereof.

It is also another object of the present invention to provide a composition, a use, or
a method for inhibiting caspases, specifically a therapeutic composition, a use, or a method
for preventing inflammation and apoptosis, comprising the compound of formula (1), salt,
or sterecoisomer thereof as an active ingredient together with the pharmaceutically

acceptable carrier.



fibrosis due to the bile stagnation: "a)" in Figure 1
represents the case of Sham operation, "b)"

represents the case of BDL operation where only the
vehicle was administered after the |igati®@ensofidated specification
biliary duct, "c)" represents the case where Garfdeandary 2007
(lii) was orally admnistered in a dosage of 3 ny/kg

twice a day for | vveek after 1 week fromthe ligation

of biliary duct, and "d)" represents the case where

Compound (i aII adn1n|stered i n_a dosage of
Compound (1! bkl Dbl T EHEL e o5a02,

ligation of biliary duct Figure 2 shows the
inhibitory activity of Conpound (lii) against the
hep&ihe ClelshowaRRP hidHibifor Uty [dTECBInbSurRl AUNAHhRSE the hepatic
"a)" 1n Figure 2 represents the case of Sham
fibropie dae ito the bildrtdgnator: e Ehindiire lcapeesafts BiBLca@epef S\ham') Pperation,
«Jhere only the vehicle was adm nistered after
)] ,reé)‘g@qegﬁ t @ cgﬁe| qfaﬁ}]?Ldm@{atlom éwyherer apydbe ﬁplgclpwéas@ggmstered after

I & )s WAS._ OF adm.ni s red
e G GOy 18R S Wit CBiepn ages orany
adnﬁllﬁ%f@l&d"'{% el haakd 9f‘3 nlglfkdbﬂ\!\hb@ﬁ Ma)dﬂﬁtl’ we )afteE R’[réaeﬁqdfﬁrﬁ the ligation
the case where Conpound (lii) was oral mn| sterede

of ‘mhara dudip aad) Bd)3 frephOsenty thig cAsai vd&raCdﬂlpoﬁm (Iﬁ) weekradl Ta&ﬂhmlstered
week fromthe ligation of biliary duct, and "e)"
in aadf@ﬁaa?a Rf dABwkagtvtipea daitier 1 ofechaber 1 ovaslsifrom ﬁtﬁb]l&&tioedaf biliary
duck.0 _apopt osis in each treatnent group. BEST MODE FOR
RRYI NG OUT THE | NVENTION I n advance of illustrating
the present invention in detail, the follow ng
inmportant terns are defined first: a) Sinple Al kyl

ChaiFfigurSAGhokve  thevinhilEaing adtiviydsOCamnbemd@) Bghidst tthe Bepatic cell
carbon atons in either linear or branched isoneric
apopipsih dup totheduleisthgnatiprs paXiin Figmre 2 repressnta thepcase bf Slzany operation,

TN B %ﬁﬁpé%'m%aie%m% 051 Vs AR ired afr
the gf HB: Wblh:??l(ﬁi@ ‘kcge Iréiﬁl@sce éag‘f %ﬁgﬂngaﬁle (fii) was orally

eroaronmatfl C gro partl

adndﬁfstevai inveoshfeo£d g/ kghtfm@d OB} o 19&@3&@%@%@ fRork €he ligation
15-nmenbered single or fused unsaturated cycle. One or
of bikiprg dnotd ' & aerresaats the casspyleee Gomppinda(lil) was orally administered in a

dosage of 10 mg/kg twice a day for 1 week after 1 week from the ligation of biliary duct,
and “e)” is a graph showing the number of hepatic cells subjected to apoptosis in each

freatment group.
BEST MODE FOR CARRYING OUT THE INVENTION

In advance of illustrating the present invention in detail, the following important

terms are defined first:

a) Stmple Alkyl Chain (SAC, below) means a hydrocarbon having 1 to 8 carbon

atoms in either linear or branched isomeric form.



group(s) selected fromthe follow ng: acyl, am no

car boal koxy, carboxy, carboxyam no, cyano, hal o,

hydroxy, nitro, thiol, alkyl, cycloal kyl, al koxy,

aryl, aryloxy, sulfoxy, and guani do groupConhkdated specification

het ercoaromati c group neans the aromati c groupasat 9 February 2007

containing 1 to 5 hetero atons selected froma group

consi sting of oxygen, sulfur, and nitrogen. Likew se,

one tﬂrﬁimmaémlbgh@haimh@, bdpianesnsm tyvlia rglicdihbshg 3 to 10

el ected fromthe follow ng: acyl, amno
Car@%ﬂﬁt&}gﬁskoxy, car boxy, carboxyam no, cyano, hal o,

hydroxy, nitro, thiol, alkyl, cycloalkyl, alkoxy,

aryl, aryloxy, sulfoxy, and guanido group. O, for

exarglgayl bRubAr, KA$H) béty! i i

be z;mt}:l)deg tglg) Ee nitr ogglﬁlugfy%lﬁn&?gh%g%gg&% %n %g%%%rﬁgﬁm Broups,
andypartiplly edacqlydérdiativesnthgreofl Theawdmerid group idage a Gntot Iemembered
. hitrogen atom The aryl group includes phenyl,
Slﬂ&‘?p‘i’fegrwf} unsatristRchgYCle. - Gapier Hpere hydrpgrnaymay e replaced with a

| -pyridinin, rim dinyl,.quinolinyl, .
oY PG gt s el gt gt erboxy, carboxyamin,
in§ ORMbNRY dbxy, ANBBZ Hibin¥licyl, A4 i b |
Gyailm dazol *nyﬂj [ so’xazlof yl ?”Sdfrcg%ﬁ%’_gjl%}m&g 31 %Mﬂxhl’fmy’ and
gudnidoagoiy! , Therdeteroatdanydtic grodpandays thdaozatibigd@g ydntaining 1 to 5
benzinidazolgl, benzofyranyl, thienyl, pyrrolyl,
hetereatomay srlgeted fivrmaicanim sansisting af okyden, swiur.aand| yitrogen. Likewise,
on AR RI S pr SRR Sl sSERRRARL tovin: s
B! cABYENGky Ot AG) | ANl itro, thi
mnisogenzotet$aﬂ#%$§#ﬁ$§%§r#ﬁ@§bgg%g%¥gk?gﬂ?5?31nﬁn% thiol, allyl,
cyclduiieyhlkoxys alo@n a0/ ye Rulfox ) end wuagidbYdroup. Or, for example, in the
pyridopyridinyl, benzotetrahydrofuranyl,
casp of Pytieyls ampbivberiuersan, bepaddedyo thebaitrogeti airwl tpl gonvert the pyridyl
triazinyl.,. phenoxazi.nyl, phenothjazjnyl, pteridinyl,
erob ki PTHGILBRYEO% Bt by Teen the pioksh o azol yi
di hydr obenzi soxazi nyl, benzi soxazi nyl, benzoxazi nyl,
di hydr obenzi sot hi opyranyl, benzopyranyl,
benZok hirgipyioap theludes asmeayii, Bidhenyis QGRAWAREI, Mhaphthyl, pyridinyl, N-

chronmonyl, chromanonyl, pyridinyl-N-oxide,
alkylemyrisiiniamo quyrimgdingly | eyl eberdibthyehyt oinidolyl,i pyrbzinyl, isoindolyl,

isoﬂii%g{, %gg%&ﬂ;&%lld&@h%r gﬁég}égggﬁh{?ﬁéﬁk&%‘y{l isoxazolyl, pyrazolyl,

oxak(zlgi [}g%blggg%b%xzn%l Cﬁﬁﬁ%lgl? ?Eﬁzg)tfﬁgfo)‘f(%l]; g%&tlrlnpcf;aFoﬁﬁ b%}lzogfuranyl,

r 07 benzodi oxan enzo rirnon
thiehlyRl loytroBY,r | dkadiiizolph " tRbdibzdWyIOX kekolyBY MY | o:Mzolopyridinyl,
. oxide, pyrazinyl-N-oxide, quinolinyl-Noxideg,
imidargpyydiny, oxsabiazalpidol dimalinid; oxiadmzolyl, isochromanyl, chromanyl,
i.soqui nol yl - N-oxi de, .qunazol i nyl - N-oxi de,

tetraydppisoauinalinyi: dstadolinght Hasberzoisrahydentiigeyl, isobenzotetrahydro-
thienyl, isobenzothienyl, benzoxazolyl, pyridopyridinyl, benzotetrahydrofuranyl,

benzotetrahydrothienyl, purinyl, benzodioxolyl, triazinyl, phenoxazinyl, phenothiazinyl,
pteridinyl, benzothiazolyl, imidazopyridinyl, imidazothiazolyl, dihydrobenzisoxazinyl,
benzisoxazinyl, benzoxazinyl, dihydrobenzisothiopyranyl, benzopyranyl, benzothiopyranyl,
coumarinyl, 1socoumarinyl, chromonyl, chromanonyl, pyridinyl-N-oxide,
tetrahydroquinolinyl-N-oxide, dihydroquinolinyl, dihydroquinolinonyl,

dihydroisoquinolinonyl,  dihydrocoumarinyl, dihydroisocoumarinyl, isoindolinonyl,



I m dazol i nyl - N-oxi de, isoxazol yl-N- oxide,
oxazol yl - N-oxi de, thiazolyl-Noxide,
i ndol i zi nyl - N-oxi de, indazol yl - N oxi de,
benzot hi azol yl - N- oxi de, benzi i dazol yl - N- dx¢ngelidated specification
pyrrol yl - N-oxi de, oxadi azol yl - N- oxi de, as at 9 February 2007
t hi adi azol yl - N-oxi de, triazolyl-Noxide, tetrazolyl-
N-oxide, etc. d) Sinple Al kyl Chain substituted by

benzpiox EEAC- btﬁnzombmnyheblrﬁéksd psfnrlmnghp}'frfdhlaNrpX@de pyrimidinyl-N-

Omgéggﬁﬁgﬁf@dﬁwlﬁ'e%g B Nehidoon QR Gp iyl No-oxide,
iso%ﬁﬁ @{T}l{ oﬂ%&ﬁh Jgﬁ%g%% g@ﬁlg&ﬁ!ﬁhﬁ) \N @)91 gﬁﬁl'aﬁ%myl-N-omde

umaﬁlioﬁlflﬂﬂl—ﬂ%m@{ st akazolyENDG:Qid, Ne, 0xRESIyI-Reoxid$ Parthiagolyl-N-oxide,
acid, Asparagine, Qutamc acid, dutam ne, Lysine,

mdN@nﬂl—N@md@ stdadmlmleN m@mweaica]manéylﬂwxmﬂ, henzxm[dizolyl-N oxide,
ypt.oph nf) protectin oup of sinple ester_is
YPGB B Ry O BUR-oHE BB IEN avde, etrazolyl

(l)é&]eegg or branched isoneric form Further, the present
spec¢ification includes the foll ow ng abbreviations:
N- chl or osucci ni m de: NCS N-net hyl nor phol i ne: NWM
O (7-azabenzotriazol - |
-yl D) NinNph ARyl t@tairaetishiypdted bmiAmthSACl—Mnrhemm)smbatsea straight-
HATU N, N- di net hyl for mam de:
chajn ()Bbéﬁnﬁ’é‘%%9llkéh‘r"htfﬁrl’@éyll j §-cetbﬁ>9| ateinp 6 iinpuhstituEdchby the above

melt r%egra!i_iéyb(c)anzot riazole hydrate: HOBt trifluoroacetic
V! AOP: put oxycar bonyl: Boc 9 Consoli dated
specification as at 9 February 2007
benzyl oxycar bonyl : Cbz nethyl: Me ethyl: Et
¢€) Natural amino acid includes the following: Glycine, Alanine, Valine, Leucine,

Isoleucine, Serine, Threonine, Cysteine, Methionine, Proline, Aspartic acid, Asparagine,
Glutamic acid, Glutamine, Lysine, Arginine, Histidine, Phenylalanine, Tyrosine, and

Tryptophan

f) The protecting group of simple ester is a hydrocarbon having 1 to 8 carbon

atoms in either linear or branched isomeric form.

Further, the present specification includes the following abbreviations:

N-chlorosuccinimide: NCS

N-methylmorpholine: NMM

O-(7-azabenzotriazol-1-yl)-N,N,N' N'-tetramethyluroniumhexafluorophosphate:
HATU

N,N-dimethyl formamide: DMF

1-(3-dimethylaminopropyl)-3-ethylcarbodiimide; EDC

1-hydroxybenzotriazole hydrate: HOBt

trifluoroacetic acid: TFA

t-butoxycarbonyl: Boc



equi val ent: Eg The substituents included in the above
formula (1) are specifically defined as follows. I) R
represents H, sinple alkyl chain (- SAC) si nmpl e
cycl oal kyl chain (-SCAC), aryl group (- Ar§onsglidas¢dypeeification
al kyl chain substituted by aryl (- S%(;ﬁw) | 195 aR9 February 2007
represents -SAC, -SCAC, -Ar, -SAC-Ar, or a side chain
resi due of all the natural am no acids; and the
conmpsordoxicarbonyhuCez (1) may exist in a specific
dlastﬁﬁﬁo ric form or mxtures thereof when the
car BBH™Y ich R is attached becones a stereocenter
due @,t fie R group; or the conpound of fornula (1)
%lve a protecting group in an ester form (- CO2R3

mhemguﬂmﬁﬁtfms -SAC) or a sulfonam de form (- CONHSO2R4
wherein R4 is -SAC), or may exist in the form of
pharmaceutically acceptable salt, when R is a side
chai resi due aof an an1no acid contalnlng car box
oy Oy SBRERS RrBtnE O aHayerigrRLia1g) oy SaFeskel defined as
follalrst he formof pharmaceutical Iy acceptable salt when

lﬁ' is a side chain residue of an am no acid contai ning

a base noiety, I1l) R2 represents -SAC, -SCAC, -Ar,

-SAC-Ar, or a side chain residue of the natural amno

aci dy; Fareprdshuts ¢hspopiadlol chiain (ﬂSlAiC)( dimpieyyobodlistl chﬂn?:( -SCAQ),

speci fic  diastereoneric fonn m xt ures thereof

when t REYlERWYNADeOWHIEH qﬂgylucbamétlbs@@n@@ by abed GAT),

stereocenter due to the R2 group; the conmpound of

formula (1) may have a protecting group in an ester

f onnpy( ek SAFS

for lrlnl)( %ﬁfése‘ﬁfr% S\%ﬂd‘er g.éﬁ‘dﬁeAf Sé@c R)F ’(ﬂ' SHbs gﬁ'eﬂﬂexlr%?due of all the

t he fomatuwoil qolias peidguindaht bympasdnifabingnis al )tmay\ébﬁﬁt R4 specific
is a side chain residue of an am no acid containing

car boxyhastseaspgric S, s m@ﬁg@w@r@ﬁ when dsnsubonide edhich R' is
50 exfGerboeRBel o frbreepltarbadeubs 45 iy ctelieagupound of
salt  vbenikRe 'rﬁayahrﬂeqe%}'ﬁ!%gfrlﬁh %ﬁ# i ?rhgsfterafgnﬁl rﬁRaQ*_Irlgrem R?

cont ai ni ng a ase nol et repr
- ( CH2) RORTA @herr £ kulfdRémide foBAG-CONBAD,R? Afherddi R4 is -SAC), or may

exist in the form of pharmaceutically acceptable salt, when R’ is a side chain
residue of an amino acid containing carboxyl moiety; or the compound of
formula (1) may also exist in the form of pharmaceutically acceptable salt

when R’ is a side chain residue of an amino acid containing a base moiety,

I11) R’ represents -SAC, -SCAC, -Ar, -SAC-Ar, or a side chain residue of the
natural amino acids; and the compound of formula (1) may exist in a specific
diastereomeric form, or mixtures thereof when the carbon to which R? is
attached becomes a stereocenter due to the R> group; the compound of
formula (1) may have a protecting group in an ester form (-CO,R> wherein R’
is -SAC) or a sulfonamide form (-CONHSO,R® wherein R%is -SAC), or may
exist in the form of pharmaceutically acceptable salt, when R? is a side chain

residue of an amino acid containing carboxyl moiety; or the compound of

10



SAC-Ar, and n = 1 or 2; or -(CH2)nOC(=0O) R8 wherein R8

is -SAC, -SCAC, - Ar, or -SACGAr, and n =1 or 2 W A
represents -(CH2), (n = 0-4), -O(CH)n- (n =

~NRO- (CH2)n- (n = 0- 4) wherein R9 is -SACCOHSS@@@d specification
_Ar, or -SAC-Ar, V) B represents H, -SAC, -SGKGt9.Fabruary 2007
or -SAC-Ar, or VI) Rand RL may form a cycl e toget her

with the carbon atomto which they are attached,

Wher e fpomia (ﬂ)ama@y@lﬂ:) fxist m(thqzﬁ)ﬁn@f(m}qzlynceutxc@}y acceptable salt
SCAC wlmnR]IQ' 1@% harllm\&@ e@e 0 gﬁéﬁlﬁg%?gl%f%%&élg a basgmmety, or

C( O) &g@'ér eggees%ts%\ -( %%8 M@ﬁl@&?ﬁ?%ﬁc -SCAC, -Ar, or -

- SAC— ArSAC A3 &) £H206K Mﬂ@m@c:@*@)fﬁb&er@n RSAC.SAC, -SCAC, -

-SCAC, -Ar, or -SAC Ar; CO2R13 wherein RI3 is
-SAC, -SBCAGSANAT, andnSACOrAr, CH:CH- SO2R14wher ei n
Rl4i s - SAC, - SCAC, -Ar, or SAC- ; C( O)CH=CH2 or -

C(I:HZvahereln WIS - N2, , -NR 5R16

or 0330t RIS 509y 3600 30 B -0

unsat ur@mr&ﬂRPiscsg@umAc-Sﬂlzr(sﬁ;ldms - SAC, - SCAC,
-Ar, or’- SAC-Ar), or is the following fornula: O A24

YYYRzn OYYY 24 00RaaR4 1 RRYY ~Y

wherein 11 Consol i dated specification as at 9

Febr a8 reporsonty H. sSAC, -S§AC, Ay or-RAE-Ar, 05AC or - SCAC),
-C(=OR 9 (R9= -H, -SAC, or - SCAC), -F, -d, -Br,

-1, -CN, -NC, -N3, -CO2H, CF3i -CQ02R20 (R20 = -SAC or

- S%N@Z%tg gz"ﬁﬁn a (Rl BetRACVRR thetfibdn a®m to which they are

attached, where -R- R - 18 «(CHy)y-, -(CHz)p-O-(CHz)y-, or (CHg)n-NR -
(CHy)m- wherein n+m<9 and R'®is -SAC, -SCAC, -Ar, -SAC-Ar, -C(=0)-
SAC, -C(=0)-SCAC, -C(=0)-Ar, or -C(=0)-SAC-Ar,

VID X represents -C(=0)CH,OR'' wherein R'is -SAC, -SCAC, -Ar, or -SAC-Ar;
-C(=0)CH,0C(=0)R"? wherein R'? is -SAC, -SCAC, -Ar, or -SAC-Ar; -
CH=CH-CO,R" wherein R" is -SAC, -SCAC, -Ar, or -SAC-Ar; -CH=CH-
SO,R" wherein R"is -SAC, -SCAC, -Ar, or -SAC-Ar; -C(=0)CH=CH,; or -
COCH,-W wherein W is -Ny, -F, -Cl, -Br, -I, -NR"R'® (R"* and R'® each are -
SAC, -SCAC, -Ar, or -SAC-Ar, or together may form 3- to 6-membered
saturated or upsaturated cyclic group), -SR'7 (R'7is -SAC, -SCAC, -Ar, or -
SAC-Ar), or is the following formula:

Y p
H24 Y Y R24 O Y 0 0 Y
S ) B !
O 2
N o e} N 0 a4 o O © hﬁ ’ Ty Y
R4 R* RY v
wherein

11



R23 each are -SAC, -SCAC, -Ar, or -SAC-Ar), R24 is H,

-SAC, -SAC-Ar, or -Ar. The preferred conpounds anong

t he conpound of fornmula (1) above are those wherein R
represents H Rl represents - CH2COOH, - CH2CuoRlidated specification
(R3=SAC), or CH2C(]\IHS(2R4 (R4 = SAQ); R2 repra@dmbmiary 2007
H, -SAC, -Ar, (CH2)" OR (R = -SAC, -SCAC, -Ar,

or -SAC Ar, and or 2); or X represent

-G(=0 OFiRCHy oriepfbﬁ@lﬁee@e@ N—S@AC) GOCFRIRY (héreth s.wc or -

ar e %AE}S&CCI ’oph §>i %(S éﬁé@’e a(ﬂé%R& #2%8acor-
ar oup). S sﬁ”@ﬁﬁgmiﬁ?u RE 8L 3128}, W A ROAYERD (i and

- SAC- AYRB e:tha@e At esCad, CAARP UDAS-ATHPNY the conpound
of formula (1) above are those wheréin ) R

r epr eséiit & B, -SAIQ, -Fh Crampoesent s -CI—|20w-| - CH2COOR3
(R3=SACQ), or CH2C(]\IHSOZR4 (R4 SAC), I11) R2
represents H -SAC, -Ar, (CH2)"(P7 (R7 = - SAC,

h epr e pt ﬁerreg (SI%I)%H%S arBorzg ﬂg con@oc.l&qlﬂ%.).fomeﬁzl _(ﬁ) alatave are those
whMkiB represents H, -SAC, -SCAC, -Ar, or -SACAr, VI) X
represents - COCH2N2, - COCH2F, - COCH2Cl1, -COCHZBr,
- CORHRApresent€BCH2 OAr , - COCH2OCOAr or - COCH2SR17 (R17 is
SAC,, -SCAC, -Ar or - SAC-Ar). .12 .Consolidat ed 4 d
speds fiepmseish -CHCQOH ﬁébf:@m/ (RODIABHr on SHLGPYHSOR (R* =

A%ef erred conpounds are those selected fromthe
| owm ng group:
R? represents H, -SAC, -Ar, or -(CH2),OR’ (R” = -SAC, -SCAC, -Ar, or -SAC-Ar,

andn=1or2); or

X represents -C(=0)CH,0Ar, -C(=0)CH,0C(=0)Ar, or -COCH,-W wherein W is
Ny, -F, -Cl, -Br, -I, -NR"R'® (R" and R'® each are -SAC, -SCAC, -Ar, or -SAC-Ar, or
together may form 3- to 6-membered saturated or unsaturated cyclic group), or -SR'7 (R"”

is -SAC, -SCAC, -Ar, or -SAC-Ar).

More preferred compounds among the compound of formula (1) above are those
wherein

I) Rrepresents H,

II) R'represents -CH,COOH, -CH,COOR® (R*=SAC), or -CH,CONHSO,R* (R*
=SAQ),

Ill) R® represents H, -SAC, -Ar, or -(CH,),OR” (R” = -SAC, -SCAC, -Ar, or -
SAC-Ar,andn=1or 2),

IV} A represents -(CHy),- (n = 0-4) or -O-(CHy),- (n = 0-4),

V) Brepresents H, -SAC, -SCAC, -Ar, or -SAC-Ar,

VI) X represents -COCH;N,, -COCHyF, -COCH,Cl, -COCH;Br, -COCH,I, -
COCH,0Ar, -COCH,0CQATr or -COCH,SR'7 (R is -SAC, -SCAC, -Ar or -
SAC-Ar).
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(1)(38) 5-[ (2, 6-di chl or obenzoyl ) oxy] - 3- ({[5-net hyl - 3-p
henyl - 4, 5-di hydr o-5- i soxazol yl ] carbonyl)
anino)-4-oxopentanoic acid (laa); (2)

(3S) - 3- ({[ 5- met hyl - 3- phenyl - 4, 5- di hydr o- 5- Corsrbdatédypecification
arbonyl } am no) - 4- oxo- 5- phenoxypent anoi ¢ aci das(dtBifebruary 2007
(3)

(3S)-3-({[ 5-ethyl -3-phenyl -4, 5-di hydr o- 5-i soxazol yl ] ca

r bonyl } am no) - 4- oxo-

5- 3,5, 6-tet |, uor oph ent anoic acid (]cc
( 2Partlcu’1arly pre{erred lé(nn}_agunds eyt)ngse selected from the fgllom)ng group:

( 35)(1 )’SP%'EIS& ?5 '&¥Jh1§folSesz§!§’J]&ﬁ‘)§' (){[f meth g %eny154 é %Ci'l)%ro 5-
1soﬂa@égﬂ]'0€u%oﬁyﬁaﬁnio§‘-mc§{fobékﬁ§19ﬁ@Q(H@@é}ipent anoi ¢ acid
( 35)(2)3(3(5? PE{{Q mﬁﬂhyB?’(Phembéﬁfﬁ -Hihiyjizod5-Ssodntulvlicartionly B@miaz)-4-

Ig %carbonyl an1n8
OXRFNEUQRYPHIENGC pd K%?)uorophenoxy)pentan0|c acid

(355 HC PP ey 3sphsm -4 Saditdspr spyezalblogsbngyl nigo)-4-oxo-

5(2§@<@?e@laﬂh&r6? é&@ﬂw Eﬁtﬁh&@)aczﬂ (If@é? 5 (2,3,5,6-tetrafl uor
ophenox anoi € rac d

3 ({({4)5(36) B3(I{[53eth311—3 quaphlﬂqﬂ)nm,ﬁl@lhﬂi.r&Sdle%ﬁdbl@'}]5arb§1@1Wﬂmo) 4-
car bonyl }am no) - 5- fl uoro-4- oxopent anoi ¢ aci d
0Xq- g-&g% S, g:;raﬂpqaryphenoxy)pentanom acid (Idd);

i so&%ﬁg% y(é gr%éﬁﬁ ffzj\ H]ilgi) ll)ISE’)ng‘iﬁWdSO 9%%%]15{ [15HBad) amino)-4-

d-5e0;5,d-Rrafluoroph
oxbihas Lf S U e g oRYIpeanolc agid fleck | < oqui nol i nyl )-4,5

d| g@)(.‘{lr?aﬁ'} 5-({[Sse1hﬁmt1yisbqtﬁh&mﬁ&) 3 ardin@)o-4- oxopent anoi ¢
aci 11

isoxpzoiy] SaT@@h)ﬂﬂaIBm%)h“qupnia(Z 3x§,|6)tema®od¢md®w)ﬁemmxcam (IED);
] Car(%o:pw[% emyrl]%)(l Iéocrulllyo lrn?d)dzl s ﬁ{ﬂ%r Ts%lxgzo ﬁl]c(zlrb(ony{})ammo) 5-
ﬂu(?to-(él{-& 8@%%9%@HQ%§F” 2-yl)-5-ethyl-4,5-di hydro-5-

I soxaz ] carbon am no) - 5- f | uor o- 4- oxopent anoi c

aci @8)dth)3-({(L2hyl-39)- 1%q(lfnohny1; -4,5-dihydro-5-
[3-(1, 3-di net hyl -1 Hi ndol -2-vyl 5- et yl -4, 5-di hydr o- 5-

1sowgky&z@bywlkmmhﬁﬂqortamomperﬂamtrf(ﬂa}oz 3, 5;
| t d
(RO puor S PP CoGwinolasiihy byt ot nydr
1so>9dz§1 ?%ngﬁ %ﬁ%i‘&%&ﬂﬁ%&ﬁf&@?&d giif;! uor o- 4- oxopent anoi ¢

acl

( 3SYHB-3({{[ Seiyhy!(4-JulnbtinA tﬂnalhmbmisbxézoﬁd}ihﬁmy ??m?ﬁno) 5-

i soxazol yl ] car bonyl } am no) - 4- oxo- 5- -tetra

flucspiderropytpenic acidi(Gi)aci d (1nn); 13
(11) 3-({[3-(benzothiophen-2-yl)-5-ethyl-4,5-dihydro-5-

isoxazolyl]carbonyl} amino)-5-fluoro-4-oxopentanoic acid (Ikk);

(12)  (38)-3-({[3-(1,3-dimethyl-1 H-indol-2-y1)-5-ethyi-4,5-dihydro-5-
isoxazolyl]carbonyl} amino)-4-0x0-5-(2,3,5,6-tetrafluorophenoxy)pentanoic acid (I11);

(13} 3-({[3-(1,3-dimethyl-1H-indol-2-yl)-5-ethyl-4,5-dihydro-5-
isoxazolyl]carbonyl } amino)-5-fluoro-4-oxopentanoic acid (Imm);

(14)  (35)-3-({[5-ethyl-3-(1-naphthylmethyl)-4,5-dihydro-5-

isoxazolyl]carbonyl } amino)-4-oxo0-5-(2,3,5,6-tetrafluorophenoxy)pentanoic acid (Inn);

13



Consol i dated specification as at 9 February 2007 (15)

(3S)-5-[(2, 6-di chl orobenzoyl )oxy]-3-[({5-ethyl-3-[2-(1
-napht hyl ) et hyl ] - 4, 5-di hydr o-5-i soxazol yl }

car bonyl ) ani no] - 4- oxopent anoi ¢ aci d (| o0o) ; C¢rselidated specification
(3S)-3-{({5-ethyl-3-[(1-napht hyl oxy) net hyl ] - 4as5at @iFebdiary 2007

0- 5-

i soxazol yl } car bonyl ) am no] - 4- oxo- 5- §2 3,5,6-tetrafl uor

ophehéky) é?rﬁdﬁ%ﬁ@I@@IGprﬁ)OXy]-@ﬂf 5-ethyl-3-[2-(1-naphthyDethyl]}-
45@}?}5&8'55%@%&% }ca ony ammo pol;lctolggntc)m r}/ icrirgt(llgg)l} >-ethyl
| traf |
Io; ggggj;yﬂg}sﬁ @ i gn%hglgﬂm qiagﬁh%%(ﬁg%ﬁyﬁ 4. Sl ELIar | uor
1so£&51ﬂﬁ)ar&n@l)bl%ﬂb—]3r ~dXob£-813 556 IcBONE QB endx ¥ bentBRAS b Ipp);

nyl)-4,5-dih
i soXAZDl yﬁ%—érﬁb@mﬁ[‘} altorme ) -néploky)ekyexthpl i & cthyl-d S-dihydro-5-

150{‘ %‘%@ %1%1“(1@% }450%0s 5oy tetsafluerprhsaor neentaaig acid slqq);

oS PR S GRS PRy sayp i edvdro-s-

isoRizeyaRkohil §ﬂunog-303xo -4-hexenoic acid (lir);
5-fl uoro- 3- 3- (1-isoqui nolinyl)-5-propyl -4, 5-di

hy dr(&9)6- G3§;4>@r2'36(|{i(15l’3¢ -ari bupnyp Y- Sa1Fisgquinadingehs-aitgideo-5-

iso W&”&é’?nﬂ}%‘w&?ﬂ »dmethyhapfonri 4y peptamoi a0jdide)s- | soxazo
Lyl k?@er g{j{m ?{?[8?)’3 3- (? 1£oq%?nro nyi)—%)-( er{,]tf 5 %Hl?yd%? ISd

(lu
1so>3az€>{}[1{o5r%}m§1 3 8hineh -4?5»&Berﬁaﬂcﬂ@£élm(ﬂtt) 4, 5- di hydr o- 5-i soxa
zol yl'] car bonyl } anm no) | uor o-4-"oxopent anoi ¢ aci d

( I \/\/X21)(32({[(SS) 5- ethyl 3- (1 naphthyl) 4,5-dihydro-5- lsoxazolyl]carbonyl}ammo)—
% (5R) - 5-et hyl - 3- (3-1 soqui nollnyl) 4, 5-di hydro-5
>- ﬂiug’@x '?ESPRHW@Q%%FMI}I@m no) - 5- f | uor o- 4- oxopent anoi ¢

I
aCI ? %é 3%%5‘ % %}33‘"1 quiZrBiReti-4 5'§1}B’dﬁ‘§/aH%?Xéquglgg@ggcmyg,hammo)-
5- ﬂ%g%h@gy}g&]%muﬁawf,)l uor o- 4- oxopent anoi ¢ acid (1xx);

3- ({1B-3et{iER)3- e(tlaqusu@nl@qumbl)rryﬂ) H5diittyies-s- 5- i soxazol yl
] car bon)él }am no) -5- fluoro-4-oxopentanoic acid (lyy);
iso agg})yl]car onyl}ammo) 5 fluoro-4-oxopentanoic acid (Tww);

5-fl.uQr.,0 pyl - 3 ui no yl.)-4, 5-di
hyd(2Da> T gi‘&é21%%1q]”6‘8f8§5f3r%%‘m‘%)5: kRO RERE Yy Smifo)-5-
ﬂucﬁ‘SM%x&dpéﬁt)mmé %3121 élx %
‘opr opyl phenyl ) - 4, 5-di hydr o- 5-
i sode)?I-Ml[f% etayl?ﬁmyiqhmmmg)-@ - fihy@o - Ao RaRBRhABAYIS amino)-5-
acl aa
ﬂu°30{4(‘{?®PFII§aIQQléﬁ@1dlﬁ ¥l ) phenyl ] -5-et hyl | -4, 5-di hydro-5
(26} 5-fluoro-3-({[(5R)-5-isopropyl-3-(2-quinolinyl)-4,5-dihydro-5-
isoxazolyljcarbonyl } amino)-4-oxopentanoic acid (Izz);
(27) 3-({[5-ethyl-3-(2-isopropylphenyl)-4,5-dihydro-5-
isoxazolyl]carbonyl } amino)-5-fluoro-4-oxopentanoic acid (laal);
(28) 3-[({3-[3-(tert-butyl)phenyl}-5-ethyll-4,5-dihydro-5-
isoxazolyl} carbonyl)amino]-5-fluoro-4-oxopentanoic acid (Iaa2);
(29) 3-[({3-[4~(tert-butyl)phenyl]-5-ethyl-4,5-dihydro-5-

isoxazolyl} carbonyl)amino]-5-fluoro-4-oxopentanoic acid (Iaa3);
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I soxazol yl } car bonyl ) am no] - 5-f | uor o- 4- oxopent anoi c

acid (laa2); (29)
3-[({3-[4-(tert-butyl)phenyl]-5-ethyl-4,5-di hydro-5-

i soxazol yl }car bonyl ) am no] - 5-f | uor o- 4- oxoﬁéﬂﬁahbmﬁiﬂmcmcﬂwm
acid (laa3); 14 Consolidated specification &st8atfelgruary 2007
February 2007 (30)

5-fl uoro- 3- i sopropyl -3-(2-isopropyl phenyl)-4

, 5- (ﬂ?t(?);ﬁdﬂ'@pré{ﬁ é[b(ﬁ#iéngrcwltﬁo@yis})lanpwp)lewl)e%éﬂidmdam& c
. a4
lso?szyf]%%r né} f‘rém() -ErXOBERBAY AR (1pd)5 - i sopr opyl - 4, 5-di h

ydr . )

i soxa oI [)5{(}5}21 3b[ongﬁr o Rgﬁlengl f? ISOPYOPXI %’)%odﬁléydtr r?m c
isoRbl1 (chibdRyT)arhi®é)-5-fluoro-4-oxopentanoic acid (Iaaze

3-{[(3-[1, 1" -bi phenyl]-3-yl-5-isopropyl 5-di hydr o- 5-

i SOX3S- ﬁ[}{:lai'ldnpﬁ}dn]yﬂfﬁ yle3-is®pfdpyb# 5-dthpdrofdent anoi ¢

acl

isogappl (ér@?&%}_ﬁaz&ié’ﬁsquoym@w,@,a@a)s- | soxazol yl 1
car ;?ﬁj%l-(}{%peﬂ%—?) %2-pyr1 myﬂ 44 5. A18AR! ?s%?tlaé:ol)?ﬁéagbo(nly?}%yiﬁo)é-

(34
ﬂu&o[él(—&ﬁmﬁﬂtaﬁéi@%EidQIhEYj;) -2-pyridinyl]-5-ethyl-4,5-di hydr
O_ -

i soX3) GHy { 3-bhltratbyly) ppyafiingt)f 3-siby 4,4 -dkakpest anoi C
acid (laa8

isoxpzplylicampn Bqume} -arftuorerthyaxprentangic anid (i238)s- i sopr opyl - 4

oo A POt gy iy s S soprepeide s

;@s&blbﬁﬁﬁlrﬁ%Sﬂ -4- t
iso ?’}(c } a3 }4 |su8lg%t yOXO enp?/nrcilc ?Cr%c)l/p)aagz? 5-di hydro

5 (3@6)((6[[15313&15/1] E«'M-limhyiy}-arpyaﬂ)m&}i buliiy@lrét =X 0pent anoi ¢
acid (laalO

isoxpzplpf] sarbqnldz:fewg)—éfbwq -dioxgpgnimnoie #yjd (laaBddi hydr o- 5

Iailo 0| a(é ace?}gg) éynrglnﬁ -5: etlfqh lﬁog Sahﬁdc’x? pent anoi ¢

N- 4, 5-di hydro
150’?*’2@‘{’“.[]5%??12’9?51’?‘%?@%“% Do g 33 Bl L pent anol o
aCI (BS()B@(Z{ ..’QM c;(c&ﬂ:)ropyl 2-pyridinyl)-5-ethyl-4,5-dihydro-5-

~ 3 [ clopen - 2-pyridinyl)-5-ethyl -4,5-di hydro
ISOX%OIY ]§Qf aphine kb ey #aropelar®id sadfleal)oxopent anoi c

aCI ?:Toé éﬁ ‘r('%scg:‘i%’flﬁ’ﬂ)@rﬁmd“?l)p?/re TiAyrdihEdregspr opyl - 4,
1so:ghzgl'y %lﬁgrﬂ)]ﬁ o) 5-fluorg-4- oiiogergfte]mom ac1<£(laa13

I SOX car onyI am no oxog)ent anoi ¢
gCI (14({) Bad[(4R)-3{(4-L)clopentyl-2- pyndm?fl) -5~ 1sopropy1 -4,5- d1h&/dro -5-

3- (4-cycl ohexyl -2-pyridinyl)-5-eth hydr o-

1so;@zoly ]carbonyl } amino)-5-fluoro-4-oxopentanoic acid (Iaa14)

(41) 3-({[3-(4-cyclohexyl-2-pyridinyl)-5-ethyl-4,5-dihydro-5-
isoxazolyl]carbonyl} amino)-5-fluoro-4-oxopentanoic acid (laal 5);

(42) 3-({[5-ethyl-3-(5,6,7,8-tetrahydro-1-isoquinolinyl)-4,5-dihydro-5-
isoxazolyl]carbonyl } amino)-5-fluoro-4-oxopentanoic acid (laal6);

(43) 5-fluoro-3-({[ 5-isopropyl-3-(4-phenyl-2-pyridinyl)-4,5-dihydro-5-
isoxazolyl]carbonyl }amino)-4-oxopentanoic acid (laal 7);

(44)  (395)-5-[(diphenylphosphoryl)oxy]-3-({[(5R)-5-isopropyl-3-(1-

isoquinolinyl)-4,5-dihydro-53-isoxazolylJcarbonyl } amino)-4-oxopentanoic acid (Iaal8);
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I soxazol yl ] car bonyl } am no) - 5-f | uor o- 4- oxopent anoi c

acid (laalb); (42)
3-({[5-ethyl-3-(5,6,7,8-tetrahydro-1-isoqui nolinyl)-4,

5-di hydr o- 5- Consolidated specification

i soxazol yl ] car bonyl }ami no) - 5- f | uor o- 4- oxopent ardPdebruary 2007
acid (laal 6); (43)
5-fl uoro-3-({[5-isopropyl -3-(4-phenyl -2-pyridinyl)-4,5

- di K4 Dr 0-(BS)-3< fxHDed-jHoprmybdjidamminetiyR-4dxdipgdiosnroi ¢
180’(%%9?@ %earlﬁﬂaﬁw 6rfa<§>p% &Pyl 3-(giffuoromothyl)-1H-pyrazol-5-

y”&éég%.noiggﬁﬁfﬁﬁf? dlhydro 5-i soxazol yl ] car bonyl }
ar nide) - 439x SPEBRRIIL §-0R6 120 - ihgddo- ﬁﬁranﬁgyx';@nép{)dsmtl@&bmpyl-

specification as at 9 February 2007

3-(1-38yudelifiyl}- BR}dlﬁydrséﬁprsomzlolﬁ}céjbonyk}qm:rm@-l4|-mgomntdncﬁe adith
ydro-5 isoxazolyl]carbonyl} am no)-4-oxo-5- { [
(Iafilz%henyl 3-(trifluoronethyl)-1H pyrazol - 5-

Vo0 PAASERRl G sk Sy %M AR rop i Urippingingd -

dihkdra - 5&'12% ambhyl 4- t d (laa21
] g | - fss}équgﬁ%l [ ny?, }amlno) i%xog?réagmfg%lxe(lzagl y)l ] car bonyl }

am mﬂ) 4- (GXpNﬁ(m)ei-mopmpgﬂ 3{([&3}21%101165117)4 5- dlhydro 5-
. (39)- i sobut yryl oxy) - 3- (5R) - 5-i sopropyl -3-(1-isoq
isoxazq pyyly ar5m0¥4 ~0X0-5- hexenmc acid (Iaa22);

ggrg% - B R CRRIIN d ARy DA ER BB
isoﬁa%@y‘l]%al@){){l&lzﬁ}lm% '45(9;Br5)gﬂb?q?dléfl ?)8911&0)(0 g&ﬁ éﬂaaﬁ 5-dih

i soxazol I carb xen

aCI (QS(()I ae{ZX))B ({{49’)&)(133502 Begrbpylphenyl)-4,5-dihydro-5-
i@S |so (1-isoquinolinyl)-4,5-di hydro-5-
lsowely @qbynyl anw@mqmrﬁ f?opymdlnxlgxﬂpemmpw peli .(ulfamay) pen

_t( 22;35@ z(f[lfgg(‘{ %3’2?’ 341l ?é)%)p; -pTopKisay L ysoquisolindy dSsdifydro-s-
isoit;a%egmg&lgg}ll%l?%fl%g%c}x%%@bxf‘} PxQsiRIb AadiMiukei Nyl oxy) pen

trifRrofdni Ahgnedul fomateq¥aa28); ({ [ (5R) - 5-i sopropyl - 3- (1-i soqui no
l'inyl)-4,5-di hydro-5- isoxazolyl ]carbonyl }

ani |6 )22{[63@‘6tﬂjcgrqum3<ﬂ[5 ethyist-@yispyopylphényty-4,5-dihydro-5-

ISO’?Z{’{ h]§§ 0 ghane gl fog g g}ﬁ&%‘g‘i}“@é}?ﬁ‘%’é‘ﬁ%pyl phenyl ) -
tnﬂ%oﬁ) tﬁ%@%lgg ateﬁﬂ%gﬁo | yll] (r:rg[ E)?Imr;lyr%dl ni um

(53) 3-({[3-(5-chloro-1-methyl-1H-indol-2-yl)-5-isopropyl-4,5-dihydro-5-
isoxazolyl]carbonyl } amino)-5-fluoro-4-oxopentanoic acid (Iaa27);

(54) 3-({[3-(1,5-dimethyl-1H-indol-2-yl)-5-isopropyl-4,5-dihydro-5-
isoxazolyl]carbonyl } amino)-5-fluoro-4-oxopentanoic acid (Iaa28); and

(55) (35)-5-fluoro-3-({[(5R)-5-isopropyl-3-(1-isoquinolinyl)-4,5-dihydro-5-

isoxazolyl]carbonyl }amino)-4-oxopentanoic acid (Iii-1).

The compound of formula (1) according to the present invention has two (2)
asymmetric carbon atoms, and so may exist in its stereoisomeric form including

diastereomer. Particularly preferred compounds among the stereoisomers are those
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trifluoronethanesul fonate (1aa26); (53)
3-({[3-(5-chloro-|-nethyl-1Hindol-2-yl)-5-isopropyl -4

, 5- di hydr o- 5- _ o
i soxazol yl ] car bonyl } ani no) - 5- f | uor o- 4- oxopedmsalidsitad specification
acid (laa27); (54) as at 9 February 2007

3-({[3-(1,5-dinethyl-1Hindol -2-yl)-5-isopropyl -4, 5-di

hydro-5-

havig,thg Jollapipg ferewma/(LpXni no) - 5- f | uor o- 4- oxopent anoi ¢
acid (laa28); and (55)
(3S)-5-fluoro-3-({[(5R)-5-isopropyl -3-(1-isoquinolinyl
) -4, 5-di hydro- 5-
i soxazol yl ] carbony] } a
(1ii-1). The conpdBng
present invention has two k2 éynnetric car bon
atons, and so may exist in i¥s steredl®oneric form
including diastereoner. Particularly preferred
conmpounds anong the stereoi soners are those 16

i . Waf.d ' : 2007
o R SRR SR o o B TR s 19
in the steleoRdmaREf&e. it 1s anot her object of the present
i nvention to provide the conpound of fornula (1 a) in

the stereoisoneric form Anong the conpound of fornula

(la), for exanple, the conpound of (3S)-5- fluoro-3
- Among the compound of formula (1a), for example, the compound of (35)-5-

-l ly-237(.1-1 ' ' | ) 4.5-di hydro-5-
flurg 313 ;?ﬁ%’?ﬁ@ﬁﬁ%ﬁ?@gﬁ% fﬁ@%é%@ﬁ%?c acid (111-1)
oY RS SRR ROPLRERES RO IR S Ul ala%Ph process
contprisutgy theedtéyer of diastdving sansxmtd of ) ndndof3 Ry riy shahyli kleutyl ether,
(3S)-5-fluoro-3-({[(5R)-5-isopropyl -3-(1- )
addingy @i nhalhy pyounts- gf hyerstllng s 63a oflyerpBa{bERySyisenreryl-3-(1-

sod PPN S oo RO L b GrePofestef oo o seed
maRESL & 8lva- NRXARE, 280 VE Pl RLCMs Iggnt&pg@&rz %&sg ﬁarg&?fé/n-heme

compounds anong t he conpounds“of fo
soleent system.

ﬁEBS 4-3§opentanoic aci d
%) according to the

The most preferred compounds among the compounds of formulae (1) and (1a) are
5-fluoro-3-({[(5R)-5-isopropyl-3-(1-isoquinolinyl)-4,5-dihydro-5-
isoxazolyl]carbonyl }amino)-4-oxopentanoic acid (lii); and (35)-5-fluoro-3-({[(5R)-5-
isopropyl-3-(1-isoquinolinyl)-4,5-dihydro-5-isoxazolyl]carbonyl } amino)-4-oxopentanoic

acid (Tii-1).

The processes for the preparation of the novel isoxazoline derivative of formula
(1) showing an inhibitory activity against caspases are depicted in the following Reaction
Schemes 1 to 5. However, those illustrated in the following Reaction Schemes represent
only the typical processes used in the present invention. The manipulation order may be

changed with no limit, and so the processes are not restricted to those explained below.
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5-fluoro-3-({[(5R)-5-isopropyl-3-(l-isoquinolinyl)-4,5
- di hydro-5- isoxazol yl ] carbonyl } am no) - 4- oxopent anoi ¢
acid (lii); and (3S)-5-fluoro-3-({[(5R)-5-
i sopropyl - 3-(1-i soqui nolinyl) -4, 5-di hydr o-Gerisslidetedodpgtification
] car bonyl } ami no) - 4- oxopentanoi ¢ acid (lii-1)asalBé&ebruary 2007
processes for the preparation of the novel isoxazoline
derivative of forrmula (1) show ng an inhibitory
Reagtionpchgmedai nst caspases are depicted in the

foll owi ng Reaction Sch sl to 5. Fbme§§r, t hose
i |1 us@r at gd,0HHdI he f oNf" oW ngcdReact i on 8¢henes
rgQrgsL@nt —oRly the t icaJ—pr-acessBe\s/dﬂéed in the
pr é4entH i Magt,i on. Rhe ani pul ati on @ défl nay be
changgd with no limty and so the proggsses are not
restricted to those expl ained bel ow 17 Consoli dated
gpecification as at 9 February 2007 Reaction Schene

| 0 NHzOH, H=i_ i tOH NCg tOH BSA" H Na2CC3 B~AH

Il JTT Y M2 R VAN Nn RZ N 2 BSA pi

: TTwhtch B _B; are
Teef i ned as descrillbed above, and Fel repregents sinple
al kyl chain.|n Reaction Schene 1 aboyg, @n al dehyde
derivative (Il) is reacted with

hydiw»hichn ne- hydr ochl ori de and sodi um carbonate in a
sol vent rﬁ>§%ure of al cohol -water to give an oxine

der iAsdt 2p@ R( prejdefiped ay dasarileedobosgndnd anti oxi mes) .
NCS RO SEORE PP HET) | n o met by f or marm de.
solution to
In Reaction Scheme 1 above, an aldehyde derivative (II) is reacted with
hydroxylamine-hydrochloride and sodium carbonate in a solvent mixture of alcohol-water
to give an oxime derivative (III} (a mixture of syn and anti oximes). The resulting oxime
derivative (III) is treated by NCS (N-chlorosuccinimide) in dimethylformamide solution to
give a hydroxamoyl chloride derivative (IV). Thus obtained hydroxamoy! chloride
derivative (IV) is reacted with an acrylate derivative (V) to give an isoxazoline derivative
(VI), which is then hydrolyzed, if needed, to give a deprotected isoxazoline derivative
(VII). If appropriate, the oxime derivative (III}, the acrylate derivative (V), and NaOCl
may react together in a reaction vessel (in sifu) to directly give the isoxazoline derivative

(VI) (see Preparations 16 and 17).

Reaction Scheme 2
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gi ve a hydroxanoyl chloride derivative (1V). Thus

obt ai ned hydroxanoyl chloride derivative (IV) is

reacted with an acrylate derivative (V) to _give an

i soxazol i ne derivative (VI), which is thefonsolidated specification

hydrol yzed, if needed, to give a deprotected asat9 February 2007

i soxazol ine derivative (VII1). |f appropriate, the

oxi me derivative (111), the acrylate derivative (V),

a mayyfeact t ep. in &Hreaction vessel (in
s_silu) B g,i.;rﬂ_u_y_gﬁvg s i e derivative

&VI )" (syge Pr pations 16 an ‘Al Reacti on Schenme 2

18 Consolidated specificatiof as at 9 February 2007

N REEVIII OHB\OH-- Bl\q I I BN-x-~Z HATUORR VI

| X 1) Dess-Martin 2) Deprotection if needed Rz O BSA

N>)I--- Z ORR | (X=COCH2Z( {rpRMF(=OR ; or W

inwhich AA BB R R, R, R',| Rg, and Ware defined

as described above. I n React ijof) Bpkuastiondf misode, a

carboxylic acid derivative (VIl1) is coupled with an

aspartic acid derivative (VIIl) (see the follow ng

Reaction Schene 3) to djve rEONP nd (IX), whichis

then subjected to Dess-Nartdn ger jiQdinane oxi dation

reaction, and deproté%’e :;hpn, i f needed, to

give the desired conpound of ®fornlla (1). The

functional group Z in the cor@%@gdgllz)(Zg;qgggggls&%i or W)

Schenme 2 may be fornmed throu Several

ot o AR RSO R R oot B aRRAT TS (B PRL e

side is conbined with an aspartic acid ((3-t-Bu)
nmet hyl ester. Otherwi se, as depicted in the follow ng
ReadtiReactBoh®rhens,2 shveecoopbonydic acid derivative (VII) is coupled with an

aspartic acid derivative (VIII) (see the following Reaction Scheme 3) to give a compound
(IX), which is then subjected to Dess-Martin periodinane oxidation reaction, and

deprotection reaction, if needed, to give the desired compound of formula (1).

The functional group Z in the compound (I) of Reaction Scheme 2 may be formed
through several steps as exemplified in the following Preparations 5 and 7 after the
carboxylic acid compound (VII) on the left side is combined with an aspartic acid (B-t-Bu)
methylester. Otherwise, as depicted in the following Reaction Scheme 3, the compound
(VHI) already having the desired Z is synthesized first and coupled with the compound
(VIL) (Ref.: WO 00/23421). Further, when W is F, the racemic compound may be
prepared according to a method known in Tetrahedron Letters, 1994, 35(52), 9693-9696.
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(M11) already having the desired Z is synthesi zed

first and coupled with the conpound (VIl) (Ref.: WO

00/ 23421). Further, when Wis F, the racemc corrpound

may be prepared according to a nmethod kndv#nsplidated specification

Tetrahedron Letters, 1994, 35(52), 9693-9696.as al9 February 2007

Consol i dat ed specifi cation as at 9 February 2007

Reaction Schene 3 O0 O CbzNH OH CbzNH /Br CbzNH ')LZ
Reatipn Sehamn®d) kyQtBu O 0 0 X XI CbzNH Z HZN Z Ot BuQt Bu

OO0 I VIl in which Z4 s defined as described

above.j The acryl at derivdtive (V) used as a rjact ant
Cb?W\tYhél\a,piove React "Sehgln?/ he fibﬂwpaj,e%\y
two i 2) t hays. That ifs, ouna (XV) can be
easi ared from a conpound (XI'V) OtBu
(Synt besi s, 1982, p 924) depicted in the fall ow ng
Reaction Schene 4, or meghyl (ethyl)
2-i-propylacryl ate, the conmpound (\/) can be prepared

from d| rret hy le et hyl ) mal onat e ( em cal Soci ety
Per ki n ns. 1997 1559- 1570 eactl on Schene 4 Q
—CucN Zpr QR QP
OtBu OtBu

o o
XN v

in which Z is defined as described above.

The acrylate derivative (V) used as a reactant in the above Reaction Scheme 1 may
be prepared via two (2) pathways. That is, a compound (X V) can be easily prepared from
a known compound (XIV) (Synthesis, 1982, p 924) as depicted in the following Reaction
Scheme 4, or methyl (ethyl) 2-i-propylacrylate, the compound (V), can be prepared from
dimethyl(diethyl)malonate (J. Chemical Society ~Perkin Trans. 1 1997, 1559-1570).

Reaction Scheme 4

Q
CuCN
QMgBr_» OF,
Br - 0 R’
= oP,
OP,
OR’ 0o
0
xv R'OH OP, XV
i (R'= ~CH,Q,~CH,OR")

in which P, and R? are defined as described above.

The following Reaction Scheme 5 shows a synthetic process for preparing a

compound wherein a,-unsaturated ester or a,p-unsaturated sulfon is introduced into the P,
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ORS O " ROHOP XV | (R= -CH2Q -CH2OR') 0 in which
P, and R2 are defined as described above. The
foll owi ng Reaction Schene 5 shows a synthetic process
for preparing a conmpound wherein a, (3-unsaenspbdatel specification
ester or a,(3-unsaturated sulfon is introducea &tftFebruary 2007
the P, 20 Consolidated specification as at 9
February 2007 site. According to this, the carboxylic
siteg Aiceprdingito gk, ke ¢arboRyligsicish depianteet (V)Re cepaond i8R vechon Scheme

o SRt B ST SaaSobd iy
= | | .
e R R

R XMl BRBN AOH\AR OH HATUR OWVIII Xvi 1)
Dess-Martin 2) Ph3Pc C2Et B R NQ or R' R

ReqcHEOOBRIROBHP SOPCH3/ NaH | 3) Deprotection if needed
HN
‘e, OH
R _
N9 re xvii ] R'H
B‘A/J\/kWOH — A 7 OH
HATU o R R
8
VIl XVI1

1) Dess-Martin

R 2
or A R>@'\/
0

(EtO),POCH,SO,CH,/NaH

I
3) Deprotection if needed

in which
R,A,B, R’, and R? are defined as described above, and
Q represents -CO,R" or SO;R'™, wherein R" and R' are defined as described

above.

The compound of formula (1) according to the present invention has a broad
spectrum of inhibitory activity against caspases as demonstrated by the results of the
following Experiments, and so has an effect for preventing inflammation and apoptosis.
Thus, the present invention provides a composition for inhibiting caspases, specifically a
therapeutic composition for preventing inflammation and apoptosis, comprising the
compound of formula (1) as an active ingredient together with the pharmaceutically
acceptable carrier.  Specifically, the composition of the present invention has a
therapeutic effect for dementia, cerebral stroke, brain impairment due to AIDS, diabetes,

gastric uleer, cerebral injure by hepatitis, hepatitis-induced hepatic diseases, acute hepatitis,
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in which R A B, R, and R2 are defined as descri bed

above, and Q represents -CO2R13 or SO2R14, wherein R13

and R14 are defined as described above. The conpound

of formula (1) according to the present i rfvewelidstedsascification

a broad spectrumof inhibitory activity agaiasst9 February 2007

caspases as denonstrated by the results of the

follow ng Experinments, and so has an effect for
fulmpinevielpatg failvk¢, diventindnsiangpsipopras iransplafitation rejhesion, theumatic

resent nven]tsl on proyi des conposi tion for

1 9 e ceikpeptests dugde fs %ncwrdaac iff@sespRatipelarly specifically
ent tion and apoptosis,

forg%ﬁﬁaﬁlhgq \{?gf:m% S CQ Qg?étﬂg}’%uggg (1) as an active

i ngredi ent toget her WI t h the pharmaceutically

acceptable carrier. Specifically, the conposition of

t he Gaspzse nnhibitwe peitionlatiz sha compesmipefifonauif figchay be formulated

denmentia, cerebral stroke, brain_ inpairnment due to
infon| Yatoug; alkﬁéwégeutw@lasfm% for c&mm@ér@am aPupp§eur e Tigy prepare  the

titis i sease
phaﬁggcgc{ulhézjrl cbmpggi’}&%ﬁ%cé)lrc;h{}%#J e%% gp# n&/gx?t}ognan éécé;tveéamount of the
casfrRBiH&b¥or2 QarkichlF R HontpBRAd bf thBIN( S of 1Y §£1t is mixed with a
cirrhosi s, sepsis, organ transpl ant atl on rejection
phanhmmat:alky acacthivle tarsier that ay tikaa widk vadg1o pt asins dépmxdmg on the
i schem c cardi ac di seases, particularly specifically
formulatiae it ke prepaied-tis, liver cirrhosis, or rheumatic
arthritis. Caspase inhibitor, particularly the
conpound of fonnula (1), nay be fornulated into
var U a gk MesH & 0{19& @ T fR01 dsﬁsr n%»hl%ﬁteral injection, or
pur pose. "To prepare t maceut ca

perat@eods og ok ﬁrb;ﬁirﬂ[(ﬂﬁ@é}iendilﬂgﬁtﬂt it@ﬁppl&ﬂtl@fﬁ fpaflokde It is especially
anount of the caspase inhibitor, particularly the
é@ﬁg@wﬁ tp Brmukaterible gomppsitien it surihflesage Ermi foe easaiof Administration
caIIy acceptable carrier that may take a
and\)dn?@rl{}g PE{S*@8%- f or s depending on the fornulation to
be prepared. The caspase inhibitor conpound may be
formul ated as a parenteral injection, or percutaneous
or Gbﬁhh@bf’cjl)q&qﬁdr@tibnd%m?n@uﬂlgpﬂdhﬂat:@t@@lpbarﬁéi ¥y be used. For
purpose. It is especial advant ageous to formul ate
examipée, cuatpoglydods di alcghfpls f@dsfagehl‘feomnyfhﬁr usgdsor gfuch oral liquid

admi ni stration. and unlformtg (ff dosa
preparatlons as suspensions, syrups, elixirs an solutlons or starches, sugars, kaolin,

lubricants, binders, disintegrating agents and the like may be used for such solid
preparations as powders, pills, capsules and tablets. Due to their ease of administration,
tablets and capsules are the most advantageous dosage unit forms. It is also desirable for

tablets and pills to be formulated into enteric-coated preparation.

For the parenteral preparation, sterile water is usually used as the carrier, though
other ingredients such as solubility aids may be used. Injections, for example, sterilized
aqueous or oily suspension for injection, can be prepared according to the known
procedure using suitable dispersing agent, wetting agent, or suspending agent. Solvents
that can be used for preparing injections include water, Ringer's fluid, and isotonic NaCl

solution, and also sterilized fixing oil may be conveniently used as the solvent or
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For the oral preparation, any usual pharnmaceutica
carrier may be used. For exanple, water, glycols,
oils, alcohols and the |i ke may be used for such ora
liquid preparations as suspensions, syrugsenselidatgd specification
and sol utions; or starches, sugars, kaolin, asat9February 2007
| ubricants, binders, disintegrating agents and the
i ke may be used for such solid preparations as
suspeivlifes medigi | Agy I@aps@mtlé@varfdﬂmgbﬂl ancbudimgimono-, idhglyceride may be

of adm ni strat apl.ets, and capsul es.are the

useffd s this kg el %@%{f@ 2 A1iC 34 FgY 0 begiseq s injections.

desirable for tablets and pills to be fornmulated into
enteric-coated preparation. For the parentera

pr e[rak athk OﬁErc&bﬁédub CadiainRkrafin, UgdakrYiet SREY 3acitdie a penetratlon
carrier, ough ot her |ngred|ents such as solubility

enhangdsg r@ﬁnbendt’sech shitgbde tveatisg  afent, eptiom!ly, c&hbmleﬂlwﬂhl suitable
aqueous .or oily suyspension for injection, can

addifi\es a Pating R rigiEcans ki Teragtipn. pr%@em@ﬂélve%.mgy facilitate the

L A T ep—

Thd3E p@thtafedus] ﬁa%irﬁf'&ls' REd BdpiMebRE, VR %ﬁ&é rhdn 3&{4 e.g, as a
and isotonic solution, and also sterilize

trarfsdecinrad) patich, angppt-be, crr(an\oanmmml y used as the solvent or
22 Consolidated specification as at 9 February 2007
suspendi ng nmedi a. Any non-stimulative fixing oi

our PR e Taokse tep B S EECRY BEea iRyt fbutad) is used for
chrﬁ@l@ﬁiuﬁﬁ%e inise5tlePbly afiflnidihied RS 'El‘feuéu%{}:gp Haient in an amount ranging

ad wnnlstratlon the carrier may 1 ncl e a penetration

fro:landangi NQomp et kanef Godp waijlitall dyweThe NGt RMY, dosage may be
optionally conbined with suitable additives having no
adr@n@rﬁrﬂ RRASLOT SIPMSVEYal tlﬁ"teﬁonHOBQ‘i’% spgeiificiadaniptggtion dosage for an

indiyRfial bftof it o SR Bif 5he %@@%Fcéﬁﬁﬂﬁﬁcﬁ,ﬁagp? NI -~
condfiBne op%&%fa%?é@ pgﬁé{%a'hﬂ{e' SN held ger rrg(;hﬂ n?sttteclﬁgﬁa&c?etmn rate,

vari ous manners, a trans

mix$fpotationf agent aiévmtptolﬁﬁﬁbasewsﬂtrbahed @aspase i nhibitor,
specifically the conpound of fornula (1), is used for
clinical purpose, it is preferably admnistered to the

00 PSSRl TBeriny VHD B iose GREILHHl FORERediM fhe following
exa _ %_ge vOit sAMTH %E?ihgérgt PGP h%ge &%ﬁ{pl&%\@fn ded to illustrate

Wever, specl AT RISt AL on dosage
the pfb@entlndstbﬂho@%ﬂ @ in SBNmBbEney &S T thé §daps Bf-’@lbfplrét‘sent invention.

conmpound used, body wei ght, sex, hygienic

Preparation 1

Benzaldehyde oxime

Benzaldehyde (5.31g, 50.0mmol) was dissolved in ethanol (60 mf)-water (30 md),
and hydroxylamine hydrochloride (5.21g, 1.5 Eq) and anhydrous sodium carbonate
(NayCOs, 3.97g, 0.75 Eq) were added thereto at 0°C.  When a large amount of solid was
formed after about one minute, water-ethanol (1:1, 60 m{) was added, and the mixture was
stirred for one hour.  Saturated aqueous sodium chioride solution (100 mf) was added, and

the mixture was extracted twice with ethyl acetate (300 md). The extract was washed with
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condition, or diet of subject patient, tinme or nethod

of adm nistration, excretion rate, mxing ratio of

agent, severity of disease to be treat ed, etc. The

present invention will be more specifical | Gomsgpidaiechsecification
by the following exanples. However, it shoul @& #@& February 2007
understand that these exanples are intended to

illustrate _the present invention but not in any

LOpHnsgsteons spdipm; bltcaréogee ﬁéh@lﬁ)nt AeH@s el iy et |dund (anhydrous

NesiTR fc'fgwaé <7 SERPVEUER PEEHAR AT £08 8h5f0hS Sebping §900g, Yield

| Lpride (5.21 g, 1.5 E
ool ypdphudeagamag ipehipLde (5 21,9, 1% 0

Eq) were added thereto at 0OC. When a | arge anmount of

solid was forned after about one m nute,

wat e H-NMRABIMHE; €D 5109 (budd)a8idésd | e (toh @Hxi K3 (ur, 8H)

was stirred for one hour. Saturated agqueous sodi um

chl oride solution (100 inc) was added, and the

mxtﬂrﬁ ezxtracted twice with ethyI acetate (300
The ‘exf'ract was washed with 23 Consol i dat ed

Speq}é‘nhﬁﬂbhﬂlb hyfroRhm8ylR@iléiad y 2007 1.0 N aqueous

sodi um bi car bonate sol ution (NaHCG3, 100 nit x 2),

dri dde( amh}ﬂjrpmmredl\mgﬁé})aram lcghobnt 2ARannalpdess dissolved in
ed p[essure to gl ve the title conpound

i prmeBE (100 SehAnd & gawévccagmadm@ or B0B{Ed)pgs added. The
resw&lb@é] §C}Iug§hm%f§§g9%& H}n aya é%(aq,ag-[ P%#}O}lt QO‘% and the volatile

solBen#ak aehvea UﬂMﬂﬁtﬂP&ﬁHﬁ)Mhdéf %d%fcledj ?reﬂiﬁe OXTHEEreﬁﬁﬁ@@f'é@H’lssolved in

in Preparation 1 (3.0 di ssolved In

ethyli altmtdw-hémnﬁe(m]del 5(0]11[10 wm;}bed anhi %tah(l@ﬂoﬂuz cd)nidrid ganhydrous
:4(%@ 05 Eq) was added. The resulting solution

Nagsgh), o FP%C&n%ﬁed ReeTeced Aressurategive theritiscomtnound (H'ge, Yield

0 he VO enmve tilla
97 3h el BBl s usdlp S el Rl TR et pubeailon.
et hyl acet at e- hexane (1:1, 150 nit), washed with water
(100 nit x 3), dried (anhydrous Na2SO»4), and
con®reparatied 3under reduced pressure to give the title
Yield 99%. This conpound was used

conpound 3. 86%0}
in tethybS-metbycl-phenylidhdiltydaays-isoxaznlsearhonylateaapn .
The hydroxamoyl chioride prepared in Preparation 2 (3.86g, 24.8mmol) and

methyl methacrylate (4.0 mé, 37.2mmol, 1.5 Eq) were dissolved in dry diethylether
(120 md) under nitrogen atmosphere, the mixture was kept at -78°C, and triethylamine
(6.9 mi, 2.0 Eq) was added. The mixture was stirred overnight while it was slowly
warmed to room temperature. Water (100 md) was added, and then the mixture was
extracted with ethyl acetate (100 mé x 2), washed with water (100 mt), dried (anhydrous

Na;S0Qq4), and concentrated under reduced pressure. The residue was purified by column

chromatography (15% ethyl acctate-hexane) to give the title compound (5.34g, Yield 98%),

which was then identified by '"H-NMR to be 1:1 mixture of diastereomers.

'"H-NMR(400MHz, CDCls) & 6.7(m, 2H,), 6.5(m, 3H), 3.0(d, J = 16.7Hz, 1H),
2.9(s, 3H), 2.3(d, ] = 16.7Hz, 1H), 0.8(s, 3H)
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Preparati on 3 Met hyl

5- net hyl - 3- phenyl - 4, 5- di hydr o- 5-1 soxazol ecar boxyl at e

(Via) The hydroxanmoyl chloride prepared in Preparation
2 (3.86g, 24.8mml) and nethyl nethacryl atensphdaedhipecification
37.2mmol, 1.5 Eq) were dissolved in dry di et h§da®OHebruary 2007
(120 nit) under nitrogen atnosphere, the m xture was

kept at -78C, and triethylamne (6.9 nt, 2.0 Eq) was
adddgreparadionidt ure was stirred overnight while it was

v e SRR SR G bt fzeartis heepd o
O T RO e Ry I W SR 4 in it

tetrahglizofurad (ICOMLPr Rl UNeaquihes &isil USdvaSIPtifideBdyme, 1.5 Eq)
col um chronat ogr aphy (15% ethyl acetate-hexane) to
wagyjagded. he Atflier | aboglo fpwu hourg 5 8 gnixtire | waso 8edtralizedi lph IWasiqueous

hydipalens @ik hon aulrgablid ndeoerpel essrir, oopgmove most of

with watéOMsal (afinfdesusSPSS L), 6ad tOHteABated uRidr QI Yred®Pto give the
Preparation 4 5-Methyl -3-phenyl -

title} cmpipumddA G758, I sadck 82 Yl) @s air Wity poedexci This\doheppuiidhevas used in the
conpound,grepar d.in P[Eparation 3 (Vla, 5.349) was

nexh reackipr witheyt agy derther ghrifiealionany dr of uran (120 nit), and
I N aqueous sodi um hydroxi de solution (36.5 1111, 1.5
Eq) was added. After about four hours, the m xture
was prepdratiohsed by |N aqueous hydrochloric acid
solution and distilled under reduced pressure to

r eni$E)-IrpKbercdyloxtytar howyydfaniiino p3-(--bhtoxypai HydroagS-oxopentyl 2,6-
. dissolved in _excess ethyl acetate (>700 10), washed
dichjorpbengeate X3a)ed (anhydrous Na2SO4), and concentr at ed

und ressure to. aive the . ti c oun
(2. Fog PGS GRaEoHI B P bldei i “EERBEGg and MM
(1.968%, 438¢hnhd]) W€ ad Ry fe%%ﬁ%dr@ﬁlrélﬂ (60 uREY nttdeStmosphere, the
purification. Preparation _
mixt@8)wa3 kPt 8 Nz yhdicyhurglr dhdaryfgrmaien@}129m( 1 6.Bhintyvas?added thereto.
hydr oxy- 5- oxopentyl 2, 6- ) ) )
The mixture’was stirred for about 20 minutes. To the reaction mixture being kept at 00
was added diazomethane-ether solution (synthesized from 2.0 Eq of 1-methyl-3-nitro-1-
nitroso-guanidine, 60 mf) to prepare diazoketone derivative (~30 minutes). 30%
HBr/AcOH (6.42 mé, 2.0 Eq) was added thereto at 0°C. The resulting mixture was stirred
(30-60 minutes), extracted with ethy! acetate, washed twice with saturated aqueous sodium
bicarbonate solution and once with aqueous sodium chloride solution, dried (anhydrous

Na;S04), and concentrated under reduced pressure to give bromomethyl ketone derivative

(X, 6.4g).

Thus obtained bromomethyl ketone derivative (X, 4.36g) and 2,6-dichlorobenzoic
acid (2.28g, 1.1 Eq) were dissolved in dimethylformamide (18 mf), KF (1.58g, 2.5 Eq) was
added, and the mixture was stirred for two hours to give 2,6-dichlorobenzoyloxymethyl

ketone derivative (XIa). This compound was dissolved in methanol (20 m) and reacted by
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di chl orobenzoate( Xl la) To

N- benzyl oxycar bonyl - (3-t-butyl aspartic acid (5. 03g,
15.6mmol) and NMWM (1.90 nit, 17.1mmol) was added dry
tetrahydrofuran (60 nit) under ni trogen at pryohidated specification
the mxture was kept -150, and isobutyl chl oeodt@rfrehtury 2007
(2.12 1111, 16.3mmol) was added thereto. The m xture

was stirred for about 20 m nutes. To the reaction

adding NaBdldi Hrgskesthanel giutiona&tOatfde o dmpontmipenadur; go hours),

Th8 DR YRS Sk 92 58 Shonetaop s s e
0

e BAEPRGL SBHREORT SN THE 18 OGRS ot aco

(50Tlmexrza§wa§heﬁgwm wattrr%nu@qu&usrsbaﬂlm C3Brifd s&‘uﬁé’ﬁ &fed (anhydrous
extracted with ethyl acetate, washed twice with

Nagddahr spacknitgisd ousdgodédmeed bpressubmnn atd @phnateldqmrnfmd by column
ueous SOdI um chl oride solution, drie

chiD A NSt hSaip G oHoanY te duleaund it Yield 86%)

ve brononet hyl ketone derivative (X
in %&gﬁéﬁégﬁﬁus (%JB} ai ned brononet hyl ketone derivative (X,

4.36g) and 2, 6-di chl orobenzoic acid (2.28g, 1.1 Eq)
wer e dissolved in dinethyl fonnam de (18 ng), KF
(1. 5BgNMR S10BY Hap€DChl A&7 200, SH)E Steiat UHY 3B, 4H), 4.7(m, 1H),
tirred for two hours to give
zgénﬁﬂﬂl8ﬁpﬁr5%bﬁiﬁ§ﬁ%ﬁynethyl ket one derivative (Xl a).
Thi s conmpound was di ssolved in nmethanol (20 nt) and
reacted by 25 Consolidated specification as at 9
Febqy@?ynggg};adding NaBH4 (412ng) - net hanol sol ution
(40 ntt)(-100-roomtenperature, two hours). The
r eadBS)edrantino-St{@bpedkyp2-lachokg-Saniogentynd t he2[edichio®fbenzoate
solution was distilled under reduced pressure to
(VHEove met hanol . The residue was extracted with et hy

ace wash with water and. ag
S oaii P dReriogbl e O ecte oy isnaed Rasiation 5 was
B8 R/ CRLREer AR geh ’
e sepa?ﬂz}% ed- purrlljd?)@i (% ebﬁg}gwt;?n? 49&%%%5&5%1 rgp}’ﬁ?/tlil%tc %rf/lpound (Yield
10046kt at e- hexane, 1:5) to give the title conpound
(4.80g, Yield 86% in a diastereoneric form 'H NWR
(400 MHz, cDA3) 6 7.3-7.2(m 8H), 5.9(m 1H), 5.2(m

) ’lg?lgmﬁ@%z, OBt D o, 50, 7 s 35 6.2, 1), 4.4-

Prep
3.9(m, 3H), 3.0-2.6(m, 2H), 1.4(s, 9H)

Example 1

(38)-5-(+-butoxy)-3-{[(5-methyl-3-phenyl-4,5-dihydro-5-
isoxazolyl)carbonyl]amino}-2,5-dioxopentyl 2,6-dichlorobenzoate (Ia)

A mixture of the carboxylic acid derivative prepared in Preparation 4 (Vlla,
300mg, 1.46 mmol), the amino alcohol derivative prepared in Preparation 6 (VIIla, 667 mg,
1.1 Eq) and HATU (722mg, 1.3 Eq) was cooled to 0L, triethylamine (0.82 mé, 4.0 Eq) was
added in a solvent of DMF(5 m), and the resulting mixture was reacted for 5 hours. The
solvent was distilled under reduced pressure, and the residue was extracted with ethyl

acetate (200 mé x 2), washed with water, aqueous sodium bicarbonate solution, and
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(3S) - 3-am no- 5- (t-but oxy) - 2- hydr oxy- 5- oxopent yl

2, 6-di chl orobenzoate (Villa) The benzyl oxycar bonyl

group of the conmpound prepared in Preparation 5 was

renoved (Pd/C) under hydrogen bal |l oon for 4onsplidagedespecification

to give the title conpound (Yield 100% . ' H 2MR9IF4Dary 2007

MHz, DMBO-d6) 8 8.2(br, 2H), 7.6-7.5(m 3H), 6.1(m

1H), 4.4- 3.9(m 3H), 3.0-2.6(m 2H), 1.4(s, 9H
aquesesngsideun chi®gile 50]@tioml,dr'mdy()m]3;,zd{'01[s Na;S50,), concentrated under reduced

5 nmet hyl - d|h dr o- 5-
pre %&%wa‘lge‘g{; %%tograshwr%%amozn%ﬂaiamw Yield
hen t the carhb |
osBE Z@@ﬁ%é@@ﬂ?‘e WPk oG PP S aded ary
dicRloffindthale) (25 il e@ﬂ" tﬁ@ nﬂkﬁ@@ Qas @ﬁfrbav Foril ¥ m&%rrs@lnlt&nperame
Preparation 6 (VlIlla, 667 ng, .1 Eq) and
The i‘%btrgn vitas3st5g])ed/vhs 1smrbp:d aloo}ﬂﬂ (3t ndet ﬁl&Heamlralew@@ r8&oved by

tnt, 4. was added in a solvent of DVF(5 nt), and
filtgagign ruaéfm Iieii‘t*F‘g?d rArsssureahypaieh eskide egdftbe filfrate wiag extmféed with ethyl

LA Y28 DA B A S S oo
aquédus WRIBHE dhitkilib sYmtisH, drﬁﬁ roﬁ%‘:ﬂl |, cBhRRnakE und%r reduced

solution, and 26 Consol | speC| ication as at
prefsaby, uardy pROBinadly e purslieio tiy umlﬁxhhochrdmaﬁxgkaphy of3s%reited acetate-
(anhydrous Na2SO4), concentrated under reduced
hexgpelds give, the digstereemierie ditle omppund(78A mgat ogr aphy t o
gi ve Conpound (1 Xa) (810ng, Yield 98%. To this
conpound and Dess- l\/hrti n reagent (1. 70g 3.0 Eq) was

addeft iR, @Mpﬂzoeg&ﬁ g(tn{ N nm dzﬁp% m;m &7.2(m, 3H),

was stirred for one roomt atu

5. 1¥5@@d, 261), 48En,SH)PPEdn bMi) S PO PH), 289 zatrﬂl 2H>’$1rv$§ 3H)E4(s, OH)

solid was renoved by iltration under reduced

pressure through Cellte, and the filtrate was

ext(r;g(ctngg gnth ethyl acetate (20 nB x 2), washed with
£ ar at ed aqueous sodi um bi carbonate sol ution

B R e T

isoaz8B8)¢h fhondMdnidh &L 4-6!1(6\%!11&1\/-0%&& (®d) by col um
chromat ogr aphy (36% et acetate- hexane) to give the

di adthercompenid prepated ie dip;pmpledl (4Asdghyps dissolved in dichloromethane

(2 mf), and trifluoroacetic acid (1 m€) was added at 001, The mixture was stirred for two
hours while it was slowly warmed to room temperature, and then concentrated under

reduced pressure to give the title compound (Iaa) in a stoichiometric amount.

'H-NMR(500MHz, CDCls) & 8.1(m, 1H), 7.5((m, 2H), 7.3(m, 3H), 7.2(m, 3H),
5.1-4.9(m, 2H), 4.9-4.8(m, 1H), 3.8(m, 1H), 3.2(m, 1H), 1.7(m, 3H)

Preparation 7

t-Butyl (35)-3-amino-4-hydroxy-5-phenoxypentanoate (VIIIb)

To N-benzyloxycarbonyl-B-t-butyl-aspartic acid (10.0 g, 31.0 mmol) and NMM
(3.75 m¢, 1.1 Eq) was added dry tetrahydrofuran (120 mf) under nitrogen atmosphere, and
the mixture was kept at -150. Isobutyl chloroformate (4.22 ml, 1.05 Eq) was added
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' H NVR(400MHz, CDC13) 6 7.8(m NH, 1H), 7.6(m 2H),
7.3(m 3H), 7.2(m 3H), 5.1-5.0(m 2H), 4.8(m 1H),

3.8(m 1H, 3.2(m 1H, 2.9-2.8(m 2H, 1.7(s, 3H,
1.4(s, 9H Exanple 2 Consolidated specification
(3S)-5-[ (2, 6-di chl orobenzoyl ) oxy] - 3-{ as at 9 February 2007

[ (5- et hyl - 3- phenyl - 4, 5-di hydr o- 5-
i soxazol yl ) carbonyl ] am no}-4-oxopentan-oic acid (I|aa)
thermé agg m.ﬁﬁqur\?éaga;pg@d ifer 4bouing miut¢44 ng)reamts were kept at 001,
whieh PP avded oo farkrieting ot saltioh G pizedfiom 2.0 B of 1-
mewk Hgﬁo—vl@ﬁtrégo'g{lﬁrﬁglng o§0 IMQQO gﬁgﬁ{ Sdlmlkgt%né Ei?rp%?lv % 1¥mutes)

to room7fenperatu “her concen
30%NEBE/AcORUYLESE I,EE6 B W sdded thb@mt £ '\/E&gﬁl‘énm%ﬁlethyl ketone
laa) in a stoi chi onetric anount.
de@@@l@ﬁ@@ llm(lmtps)l H he prasiucinwa H)tracVed&@Ith eﬂﬂyl) ace'fat@,(mshed twice
9-4. 8( 1 1H)
w1t§ SQQJFﬁtedl%ueoqs syjfimm}_%méppgﬁ éﬁ;lgpp% ﬁr}l_gaquegaq gadium chloride solution,

dmfé@uﬁg ?{Ex gas%gya%fi J(Séc%ttgi%?rq )c%lp e P?e gpar'gs(e;’su%vtlelj%v%brélmomethyl
ketdde (@ermﬁﬁ{ré glél”gjg Wst&&ngéeﬁ‘k%molmtl Eq) was added dry
tetrahydrofuran (120 ink) under nitrogen atnosphere,
and the m xture was kept at 15LI | sobut yl
chl groformate (4.22 nit, Egq) was added 27
Consldis @hfairedshrentomeths! .k@wne éie*;na@tw Foblr2.Re 1 Hogmol) and phenol

6 Rkurs o e iSellie Gt B udisearaie o iRl Tige 25 Ba) was

addeBeshdnh e xikd ﬂraéjktﬁ%é?i%} 'E‘v%‘ ﬁoﬁ% he Eive Phhd:hethyl ketone derivative
(synthesi zed from 2 Egq of

(XIbet Hyikis 8empdurd- dvasrtilltsrobﬁadgnl &irmtlﬁhnbEMOGﬁR)ﬂMF {1Q0pe pad @&as reacted
di azoket one derjvative (-30 mnutes). 30% HBr/ AcCOH
by aqdz%yaﬁﬁct (%3@gqueﬂwagl sodietion (4 élﬂb&-boalﬁomégap@ature two hours).

Th SO s SiRe 5t a6FE 45 ey e dear P i el under
redWéddNpRadk 35 8EmBas! e BarnPdi T Pésﬁﬁlreb@g@gﬁ? (%é‘”\%h@ln @90 acetate

aqueous sodi um chl oride sol ution

(SONet26Q) washed vednoatt mad aguasis delbﬁd&ﬂeﬂd@ﬁcﬂﬁw @rik® (anhydrous
i ve brononethyl ketone derivative (12.9 g) in a
Nang;D cﬁpmtratﬁé aadan ntedured pretsues, nedl [separatedpusified by column

chr Gh 3 oh B AR BoanE o P a e Grbeih P vt g Yield 50%)
in 4 ARtérBGheri&Fr o?%&uc}?alﬁmg‘@rom protected by benzyloxycarbonyl.

'"H-NMR(400 MHz, CDCls) § 7.3-7.2(m, 8H), 5.9(m, 1H), 5.2(m, 4H), 4.7(m, 1H),
2.9(m, 1H), 2.7(m, 1H), 1.4(s, 9H)

The benzyloxycarbonyl group of the compound obtained above was removed

(Pd/C) under hydrogen balloon to give the title compound (4.16g, Yield 95%).

'"H-NMR(400MHz, DMSO-dg) 8 8.1(br, 2H), 7.3(m, 5H), 5.6(m, 1H), 4.1-4.0 (m,
3H), 2.6(m, 2H), 1.4(s, 9H)
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added, and the m xture was stirred for two hours to

gi ve phenoxynet hyl ketone derivative (XIb). This

compound was di ssolved in nmethanol (40 nB)-THF (100

ink) and was reacted by addi ng NaBH4 (2. 3Gonsolidated specification

g) - met hanol sol ution (40 n$) (-100-room t enpedsatt Grfebruary 2007

two hours). The reaction was stopped by acetic acid,

and the reaction mxture was distilled under reduced

pr edzianpled renove nethanol. The resi due was extracted

Wi t acetate (50 niP x he th water

andt}éjdﬁg%us sodi um chl ori de s@ﬂﬁ; {% S‘P’E‘na -PhgpRk AP siiaydro-5-

ure, and

e R 4 B R TR B RE T 1 STy
acetAantxtuexanee chibbkylio agidvderdatepepadd (aPrdparior W(VIla, 273
Yield 50 in a diastereoneric formof which am no

mggﬂéépnmgl)pﬁx@taémnedlwyobmtxmpwmdny|Preparatmm( (N)I]Ib 412 mg,

1. 1%(%%é§'{] (%éz I % (,_ﬁ;n) vgal_sl)wedl tﬂ)naD,ltr@ I'g/langpsz (q-ﬁé mE 4.0 Eq)

I of it nd obt ai ned .a
T e .
Thé sdiV @t GaRRIeNdd GfddkGeducél %ﬁ'é%s@"é%nd the lfbs%(v@&%@ted with ethyl
DVSO-d6) S 8. 1(br, 2H), 3(m 5H), 5.6(m 1H),
acethtd (200 nlnx 2)3H)a,sh@i &i(itin vwatd)r, aqued(s ,so8idin 2&arbonate solution, and
Consol | dat [d Sp eC| fication as at 9 February 2007
aqugmdgmg cﬁ ogxgp 99 ut 1313:,) rgzd{(anhydrous NayS0;), concentrated under reduced

pregsggex g@g :Bﬁ}'l)ﬁgg Lo ny+ 1 061}151 -?]Oe/ﬁ Mlp-lgm i g’a‘(f’ Lompound

1 ogf t
e R e T

wag fled niry dichlocaethacke (25w, and the apamedwhs sth@lpiar ahé: @Bur/at room
(M 1lb, 412 ng,, 1.1 Eq) and HATU (657 ng, 1. was
tempgaEe t bhoaeactipn ayasy stappadeby dsoprond, alephol Ezq)mﬂ)wa he solid was

90y Rt e DB R T BRI Vos vt
ithiefiyl hb@ste YDGIRL !

EEBL LAl (ORI o SRS, sA04 yh5 fBRarona

solwticnhandag @repusa spddard schdaritieusolitiona idbied girthydelud INGBO )@ REncentrated
aqueous sodi um chl ori de solution, dried (anhydrous

%2@1@&? PEFAEEN eRG PEdiundely pwtirdely cplueys chrematogtphy (eluent:
2599%{}1% ﬂ%bﬁwne}‘%m gl\(/:eh i %aasgegéo%?gr}/c tgt eoco?n%%ur%cﬂ% r%g, S?leld 99%,).

"H-NMR(400MHz, CDCL) & 7.8(NH, 1H), 7.5(m, 2H), 7.3(m, 3H), 7.3(m, 1H),
7.1(m, 1H), 6.8(m, 2H), 6.7(m, 1H), 4.9(s, 1H), 4.7-4.6(m, 2H), 3.7(d, J = 17Hz, 1H),
3.2(d, J = 17Hz, 1H), 2.9(m, 1H), 2.8(m, 1H), 1.7(s, 3H), 1.4(s, 9H)

Example 4

(35)-3-{[(5-methyl-3-phenyl-4,5-dihydro-5-isoxazolyl)carbonyl]amino}-4-oxo-
S-phenoxypentanoic acid (Ibb)

The compound prepared in Example 3 (530 mg, 1.136 mmol) was dissolved in
dichloromethane (6 m), and triflucroacetic acid (3 mf) was added at 00J. The mixture

was stirred for two hours while it was slowly warmed to room temperature, and
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(I Xb) (545 ng, Yield 88%. To this conpound and
Dess-Martin reagent (1.43 g, 3.0 Eq) was added dry
di chl oronet hane (25 ink), and the m xture was stirred
for one hour at room tenperature. The reag®nsehdaigdsspecification
st opped by isopropyl alcohol (2 nit). The sol aschtResbruary 2007
removed by filtration under reduced pressure through
Celite, and the filtrate was extracted wth ethyl
COY&@’&@&?‘% upde tefeced mpssugatheiyevine fitisasoamoundt(Thbat(€6h mg) with a
s so um bi carbonate solution and aqueous
ﬂog@ i de solution, dried (anhydrous Na2SO4),
concentrated under reduced pressure, and
prelimnarily purified by col um chronatography
( el UBANMR (260Melzh D GIgES atsemhgzq n’E)S(nEOB (SNPF 1H), 6.7(m, 5H),
di astereoneric title conpound ( 40 ny,
5.0-4-p(VREDOO Rz, | FODESGN, B )7 38(iH] H), 3)Q- 27(15(2};{), 2+6Xs, 3H)
7.3(m 3H), 7.3(m 1H, 7.1(m 1H, 6.8(m 2H),
6.7(m 1H), 4.9(s, 1H), 4.7-4.6(m 2H), 3.7(d, J =
17 2(d, J = 17Hz, 1H), 2.9(m 1H), 2.8(m
Hz[’rfﬁ‘;p(““"“%ﬂ) 14(s, 9H) Example 4 (353
(51nnphygﬂ§dg9?ﬁﬂ§@évgyd|hydro -i soxazol yl') carbonyl ]
am no} - 4- oxo- 5-phenoxypentanoic acid (Ibb) The
conpeuRdCpir 46t g diind Eit adphee Jur(ddS Gacmyim) 1wisS Gddedobgder nitrogen
was di ssolved in _dichloronethane (6 nit), and

atmosphiare gpericl Bt aEidy trahydofiwar. aHeremixtrewas ket at -780, and

O B e Stk Sl S AL e

theﬁﬁﬁﬁr&cfek aRchafical 38, 9 THE }%é@ﬁﬂxtg&o@ascs@lmﬁ 53y Eﬁ%ﬁ%o minutes at -
under reduced pressure to give the title conpound

78!;0 | bBthy( 26omgnethiylderdate LBOCH | iveininat, §yehelic method: Villieras, J.
" H NVR(400MHz, CDC13

: , 7. 3H),
and7Rz_1Lr(1N4d M") Syn@he;s'(sml 9%44)821 Zf) gi(sgmolxgcamg@%} {)n 4 (EID(dW tatehhydrofuran

wat I ERIY addeh e e San it o R el Ry SHs apovly rased to
roofnz@etﬂpéiatuf@’ 098k tWo WQCGTHQQSJCJ[ME}C | nﬁﬂ@&t%?S??dslowly adding

under” nitrogen atnosphere about 5

sahlrm’ed admldbmfuuf ahlorifibesohtichu (-&sowag). KefHe adactioBOnixfnél was filtered
n8_of nethyl magnesium brom de (3. OM di et hyl et her
thro:y(gh uErlgR) tonesnayeothiey prggipéiates, and then washed with diethylether. The

organic layer was washed with water and saturated sodium bicarbonate solution (300 mé x
2), dried (anhydrous Na,SO,), and concentrated under reduced pressure to give 26.7g
(stoichiometric yield) of a transparent liquid. This liquid was identified by 'H-NMR (500
MHz, CDCl3} and was confirmed to be the title compound having about 75% of w/w purity.

'"H-NMR(500MHz, CDCls) § 6.12(1H, s), 5.50(1H, s), 4.20Q2H, q, J = 7.3 Hz),
2.31(2H, qt), 1.28(3H, t, ] = 7.3 Hz), 1.07(3H, t, ] = 7.8Hz)

Preparation 9
Ethyl 5-ethyl-3-phenyl-4,5-dihydro-5-isoxazolecarboxylate (VIb)
The compound of Preparation 8 (XVa) was reacted according to the same

procedure as Preparation 3 to give the title compound.
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t hereto under nechanical stirring. The thick m xture

was stirred for about 30 mnutes at - 7811. Ethyl

2- brononet hyl acrylate (28.9 g, 150 mmol, Synthetic

method: Villieras, J. and Ranbaud, M Syntérsslidated specification

1982, 914) dissol ved in about 30 1111 of dry asat9 February 2007

tetrahydrofuran was slowly added thereto. The

terrperature of the reaction mxture was slowy raised
roomtenperature over two hours. The reaction was

com B BTl ST
- T R RATR R S RTINS e BN o,

was washed with water and saturat ed sodi um bi car bonat e
solution (300 nit x 2), dried (anhydrous Na2Ss®»), and
condbepamatiod ldnder reduced pressure to give 26.7¢g
(stoichionetric yield) of a transparent liquid. This

i qétRntyhs Mén?wn%&bdg;‘mxx §(3 Sgotriraflusropimmesy) apentanoate

(VIE?@*S confirmed to be the title conpound havi ng about
% of ww purity. 'H NVR(500MHz, CDC13) S 6.12(1H,

3%) 25’.’ri§@("lze'ﬁaﬂ§%ropﬂer%@(%§!i Qacted aCZ?I%lrlézztO th%'_’s)’%ﬁ%&&r)ocedure as
Preparepansa arahd ® dvdthe title compound in a total yield ef 72%. .

5- et hyl - 3- phenyl - 4, 5-di hydr o- 5-i soxazol ecar boxyl at e

(MI'b) The conmpound of Preparation 8 (XVa) was reacted

o ver Rk G TR 0 elihe o B peliOr i oD 43-

b 0 400|\/Hz CDCl13) S 7.6
41%3611)79651@ m)alzwé& @ﬁ% 15&@'%;2) a o(d) ST (m

17. 2Hz, 1H), 34(d J=17. 2Hz, 1H) 2120(m 2H) ,
1.3(t, 3H), 1.0(t, 3H Preparatl on 10 t-Butyl
(3S 3¢ fo- 4- hydr oxy-5-(2, 3, 5, 6-t et raf | uor ophenoxy)

Fen B oS W ST Frptiennied prfieliir sisagolycarbonyllamino}-
+of S Lt BIPnEn R IR e d6) S 8. 2(br
2H) Thé. @J‘!ﬂpoﬁﬁﬂﬁ of FHrepabatRn9 4 104wee Badkédacdilling to the same

3.6(m 1H), ém 1H), 1.4(s, 9H
procedure as Preparatlon and Exampie 1 to give the title compound.

'"H-NMR (400MHz, CDCl3) § 7.6(dd, J = 3.6, 1.6Hz, 1H), 7.6(m, 2H), 7.4- 7.3(m,
3H), 6.7(m, 1H), 5.1-4.9(m, 2H), 4.9-4.8(m, 1H), 3.7(dd, ] = 17.6, 17.2Hz, 1H), 3.3(1H, 4,
J = 17.2Hz), 3.0-2.8(m, 1H), 2.8-2.7(m, 1H), 2.1(m, 1H), 1.9(m, 1H), 1.4-1.3(two s, 9H,),
1.0(m, 3H)

Example 6

(35)-3-{[(5-ethyl-3-phenyl-4,5-dihydro-5-isoxazolyl)carbonyl]amino}-4-oxo-5-
(2,3,5,6-tetrafluorophenoxy)pentanoic acid (Icc)

The compound of Example 5 was reacted according to the same procedure as

Example 2 to give the title compound.
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Exanple 5 t-Butyl
(3S5)-3-{[(5-ethyl-3-phenyl -4, 5-di hydro-5-i soxazol yl ) ca
r bonyl ] am no} -
4- 0x0-5- (2, 3, 5, 6-t et raf | uor ophenoxy) pent arfeznseliqatashspecification
The conpounds of Preparations 9 and 10 were rasatpé&dbruary 2007
accordi ng to the sane procedure as Preparati on 4 and
ive the title conpound. 'H NVR(400MHz,
COCTBy N6ty DMEd6,5 166w [N RY6-73GBL PR, 247 30 58, 65

676%1(15‘%44;)(%%(%1&) %S(éH)zﬁ %&@ﬁ%ﬁ@%@ms&ﬂ {8z, 1), 3.3-
306k, ?99%@7@’12%‘%%% H)s o n’z,(]%? %P?ﬁn 1“E“Xaﬁ£?e 6

(3SM§H{/I%~H 497 _ _
[ (5-et phenyl - 4, 5- di hydr o- 5-i soxazol yl ) car bonyl ]
am no} 4 oxo-5- (2,3,5,6-tetrafl uorophenoxy) pent anoi c

amgl I ce). The conpound of Exanple 5 was reacted
accorepHgtien ldhe sarre procedure as Exan'pl e 2 to give

SRR oA BT SRR S (v ES
1H) al -Na 8&1%7&1% e ahll et ‘E‘—&hﬁ%@yla@é’%@r@réﬁcte@ abtdRtinkHb: the same
4.5(br, 2H), 3.7(d, J = 16Hz, 1H):

pro&d&(edas Ekepar&t@dﬂ,l, 2H)nd BtoJivathe itk cibdpourt. 8- 2. 7(m  1H),
2.1(m 1H), 2.0-1.9(m 1H), 1.0(m 3H) M [ M+H +497
Preparation 11

Eg%@xngﬁ:{l{()#oﬁ il 10@85 *%ﬁﬂeﬁy‘d 4 q%ﬁhy@ PR ADTTE. 7.40m,

L C C di 0
AH)Z S DRI, BlgR 100 S7DERCIAR 33RAY STOH0LINS. R, 210, 136,
3HY, il t(te 3Epnpound. | H NVR(400MHz, CDC13) S 8 9(d, J =

8.8Hz, 1H), 7.9-7.8(m 2H), 7.6- 7.4(m 4H),

4.3-4.2(m 2H), 4.0(d, J = 17.2Hz, 1H), 3.4(d, J =

17. , 2.1-2.0(m 2H), 1.3(t, 3H), 1.0(t, 3H)
Exaﬁ*gzr"'B‘P]f"FD’
t-Butyl (35)-3-({[5-ethyl-3-(1-naphthyl)-4,5-dihydro-5-
isoxazolyllcarbonyl}amino)-4-0x0-5-(2,3,5,6-tetrafluorophenoxy)pentanoate (Id)
The compounds of Preparations 11 and 10 were reacted according to the same

procedure as Preparation 4 and Example 1 to give the title compound.

'"H-NMR(400MHz, CDCl;) & 8.9(m, 1H), 7.9-7.8(m, 3H), 7.6-7.4(m, 4H), 6.5-
6.9(m, 1H), 5.1-4.9(m, 2H), 4.9(m, 1H), 3.9(dd, 1H), 3.5(d, J = 17.2Hz, 1H), 3.0-2.9(m,
1H), 2.8(m, 1H), 2.2(m, 1H), 2.0(m, 1H), 1.4-1.3(two s, 9H), 1.1(m, 3H)

Example 8

(35)-3-({[5~ethyl-3-(1-naphthyl)-4,5-dihydro-5-isoxazolyl|carbonyl} amino)-4-
0x0-5-(2,3,5,6-tetra fluorophenoxy)pentanoic acid (Idd)

The compound of Example 7 was reacted according to the same procedure as

Example 2 to give the title compound.
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t-Butyl (3S)-3-({

[ 5-et hyl -3-(1-napht hyl) -4, 5-di hydr o- 5-

i soxazol yl ] car bonyl } am no) - 4- oxo-5-(2, 3,5, 6-tetrafl uor
ophenoxy) pent anoat e (1d) The conpounds of Peusphdaigd wasification
11 and 10 were reacted according to the same asat9 February 2007
procedure as Preparation 4 and Exanple 1 to give the

t|t|ie conpound. " H NVR(400MHz, CDC13)7 8. 9§]m 1H),

o R B2y CECIH ptme b, 6557 TGty T84, 4H), 6.7 (m,

IHi 41%@91(}55‘#?5@ 3149%%,]1 )15 EHg(g[?}nsl:{f}i,)J 2157(53;5 1@,) 3.1-2.9(m,
?2%517(1’(]1{')1,1) b Aml 18§, 0® S 1:9H ol Fehym 3H) Exanpl e
[ 5- MIBYMIAEAHABRLGOY! ) - 4, 5- di hydr o- 5-i soxazol yl ] car bo
nyl }am no) - 4- oxo-5-(2,3,5,6-tetra
fl uor ophenoxy) pentanoi c acid (1dd) The conpound of
Exaripl e 7 yvas reacted according to the sane procedure
EERMAtORLZ o i ve the title conpound. 32

B, & 07
oSS P b S SR v
7. 6-27N4}6Hﬂ1aléé‘ﬂbyde Gnd dtigl 2 Lacf}/{a% Werel Facted - R oMing2dd) the same
3.9(d, J =17.2Hz, 1H), 3.5(d = 17. 2Hz, 1H),
proge@xr@aagpraralidﬁ)sl 2 83 W give ﬂ'lel)tl,tlez:oﬁﬁmundl.l—b 2.0(m
1H), 1.0(m 3H M [ MtMeOH+Na] +601 Preparation 12
Et hyl

are CONRGARERS CR S s O e LR TG i pare 73 (m
4HY® 24 naACHEY 4a1(§03r£lwgﬂtz011tm@ KAMe= 1 POACedy, 8,129, O(m, 2H), 1.3(t
Preparations 1, 2, and ive the title conpound

3H), B-QyREB OO MHz, CDCIS) S 8 7(d J = 8.8Hz, 1H),
7.8-7.7(m 2H), 7.5-7.3 (m 4H), 4. 3- 4. 2(m 2H) ,
4.0(d, J = 17.2Hz, 1H), 3.4(d, J = 17.2Hz, 1H), 2.1-
20( 2 1.3(t, 3H), 1.0(t, 3H Exanple 9 t-Butyl
(33) }?%3 et hyl - 3- ( 2- napht hyl ) - 4, 5- di hydr o- 5-
i SO%ﬁ}i‘&w ] carbonyl } ani n0) (%) B Leth - FEnliphfiyhal 5 Wydro-s-
ophenoxy) pent anoate (le

isoxazolyl]carbonyl}amino)-4—oxo-5 -(2,3,5,6-tetrafluorophenoxy)pentanoate (Ie)

The compounds of Preparations 12 and 10 were reacted according to the same

procedure as Preparation 4 and Example 1 to give the title compound.

'"H-NMR(400MHz, CDCl3) & 7.8-7.7(m, 6H), 7.5(m, 2H), 6.7 & 6.5 (m, 1H), 5.1-
4.9(m, 2H), 4.9-4.8(m, 2H), 3.8(dd, J = 16Hz, 1H), 3.4(d, ] = 16Hz, 1H), 3.0(m, 1H),
2.8(m, 1H), 2.8-2.7(m, 1H), 2.2-2.1(m, 1H), 2.0(m, 1H), 1.4-1.3 (two s, 9H), 1.1-1.0(m,
3H)

Example 10

(35)-3-({[5-ethyl-3-(2-naphthyl)-4,5-dihydro-5-isoxazolyl]carbonyl} amino)-4-
0x0-5-(2,3,5,6-tetra fluorophenoxy)pentanoic acid (fee)

The compound of Example 9 was deprotected according to the same procedure as

Example 2, and the isomers were resolved by prep-TLC to give the following two
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The conpounds of Preparations 12 and 10 were reacted
according to the sane procedure as Preparation 4 and
Exanple 1 to give the title conpound. 'H NVR(400VHz,
CDC13) S 7.8-7.7(m 6H), 7.5(m 2H), 6.7 &Cenwlidaigd specification
1H), 5.1- 4.9(m 2H), 4.9-4.8(m 2H), 3.8(dd, agat2 February 2007
16Hz, 1H), 3.4(d, J = 16Hz, 1H), 3.0(m 1H), 2.8(m
1H, 2.8-2.7(m 1H), 2.2-2.1(m 1H), 2.0(m 1H),

compoungls.3 (two s, 9H), 1.1-1.0(m 3H) Exanple 10
(3S)-3-({ [5-ethyl-3-(2-n
apht hyl ) -4, 5-di hydr o-5-i soxazol yl] carbonyl} a

M Nojreddy B3R iakid 6-tetra fluorophenoxy) pentanoic
acid ?fke)é? Tﬁelacg:o??%g%ﬁd of Exanple 9 was deprotected

accIHINMR MOOMME, SMBO;PE edu(ie, 8F), SEXBANIS, £1(sad),t1% 8.0(m,

i soners were resolved by prep-TLC to give the

3H),01 §-8Wmgl Had . 5-38(maoiEe bi2dlert 2H), spEbi, fli A3.B@nT =dg 241z, 9H), 3.5(d,
Febr uar 007 nds, Kl ol ar di ast ereoner:

J ='1§Fgrﬁ%ﬂ(lﬁ%é’k£€?}» 1%@%) iy, gg?@(ﬁi ., 1190y, TH), Ph9-3(m43H)
8.1 +2,9- 8.0(m 3H), 7.8-7.9(m 1H),
7. 55@%%%“]3;—6‘? 5. Z(E)r, 2H)H? 4. 7(br. 1H), 3.8(d, J =
17.2Hz, 1H), 3.5(d, J = 17.6Hz, 1H), 2.7(m 1H),

2.5(m 1H), 2.0(m 1H), 1.9(m 1H), 0.9-0.8(m 3H M
[ M+Highly pokirglidsterguohar di ast er eoner: | H- NVR(400MHz,

DVS S 8.6(b 1H), 8.2 1H), 8.0-7.9 3H),
7. 9?%%MW9OM?’@E HM%%) ﬁé%dbf, ﬁbﬁ) 8.%5,0(HH% %rgzmp(@n 3H), 7.9(m,
: 9 = 6 1 1 360 d, =
ety 7, 24t . > oot ey, T ! Ty, 1), 3.6, 3 -
19- - j 1
B R e i P PLCR SR PSS DS D < ovazo
| ecar boxyl ate (Vlie) 1-1soquinolineal dehyde and et hyl

2-ethylacrylate were reacted according to the same
pr oddERREAtieY 13r eparations 1, 2 and 3. The title

Oy R RS G R b oy V1o

| ndysgsbdiBSolirkald@EiieXand ethyl 2-ethylacrylate were reacted according to the
same procedure as Preparations 1, 2 and 3. The title compound in an active chiral
isomeric form was separated by Chiral OD HPLC (Daicel Chemical Industries, 2.00cm x
25cm, ODO0CJ-1C005, 3% i-PrOH in Hexane, 220nm), which was then used in the next

reaction.

'"H-NMR(400MHz, CDCL3) 8 9.25(m, 1H), 8.55(d, 1H), 7.85(d, 1H), 7.74- 7.65(m,
3H), 4.29(m, 2H), 4.13(d, 1H), 3.71(d, 1H), 2.11(m, 2H), 1.33(t, 3H), 1.06(t, 3H)

Example 11

t-Butyl (38)-3-({[5-ethyl-3-(1-isoquinolinyl)-4,5-dihydro-5-isoxazolyl]
carbonyl}amino)-4-0x0-5-(2,3,5,6-tetrafluorophenoxy)pentanoate (If)

The compounds of Preparations 13 and 10 were reacted according to the same

procedure as Preparation 4 and Example 1 to give the title compound.
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25cm ODOOCJ-1C005, 3% i-PrOH in Hexane, 220nm), which

was then used in the next reaction. 'H NVR(400VHz,

CDC13) S 9.25(m 1H), 8.55(d, IIl), 7.85(d, 1H), 7.74-
7.65(m 3H), 4.29(m 2H), 4. 13(d, 1H), 3.%atsglidateq specification
2.11(m 2H), 1.33(t, 3H), 1.06(t, 3H) Exanpl easia 9 February 2007
t-ButyI

(39)z3 -eth 1 |SOﬂU|noI|nyI 5-di hydro-5-is
oxaz B (400M z CD 13) 6 9.14(m, 1H), 853(m 1H), 7.91- -7.85(m, 2H), 7.74-

7 6%@?3@8”??% FBipn Ao e Rl . 0S4 RRe 0, B, 3.00-

27664, @H)699hﬁﬂ4 angfoq {9 }F)O 1t4'36&  $30Bol %fqt”cfggm?ost 3H)

Pr eparati o 0 give the

compound. 34 Consoli dat ed speC| fication as at 9

February 2007 ' H NMR(400MHz, CDC13) S 9.14(m 1H),
8. 5¥Hyamplpl2 7. 91-7.85(m 2H), 7.74- 7.64(m 3H),

6. 73: 5,30-4.91 , 4.09(two d, 1H),

3. 71{’&7\%&?%&)}1:3 @“’éﬁqulzobelglm4s52$§‘ydlzo S4(m 1H),
iso%(ﬂ%{&r%@y&?gﬁg)-%{o D?S%Ztﬂ/\@ Gﬁbtrgmbrophg§$xy\9oenthn(%@acid (Xf)

[ 5- ettheydondyohd | FORNARN 11 DKL s adted 'aE%g&lﬁEQo the same rocedure as

I soxazol yl'] car bonyl } am no) - 4- oxo-5-(2, 3 6-tet raf uor
Exapple Adw g)ysehe tilocempaind. (1 ff) The conpound of Exanpl e

11 was reacted according to the sanme procedure as
Exanple 2 to give the title conmpound. 'H NVR(400VHz,

DI\/S , 9( 11.1)

5 oot 4801\9‘%’1(3)%“%% 63%%‘“91@)1)8?752@131{%’. %-6%9‘?{" 1H), 8.08-
7.73(d, 4H), 96 147 5 N 185)5.18539(h!t . 31884,

:ﬁ]}, 2). 91-2.52(m 2[3, 2. 10E1.%§1)(’2149%E|)%f5(%’. ggi(ét‘{’v\%\pt@vo d, IH),
3. 68(}9;);0 Mase), 2. NHHS3@E8 2204 169413, PHBW 9A(two t, 3H)

5-ethyl -3-(1-isoquinolinyl)-4,5- dlhydro 5-
|so baclk M{%éﬁ%onyl }am no) - 5- f | uor o- 4- oxopent anoat e
(1'g) The conpound of Preparation 13 and t-butyl

3-am no-5-fl uoro-4- hydroxypentanoate were reacted
acCq\dnijfle 19 the same procedure as Preparation 4 and

-Butyl 3-({[5-ethyl-3-(1-isoquinolinyl)-4,5-dihydro-5-
isoxazolyljcarbonyl} amino)-5-fluoro-4-oxopentanoate (Ig)

The compound of Preparation 13 and t-butyl 3-amino-5-fluoro-4-
hydroxypentanoate were reacted according to the same procedure as Preparation 4 and

Example 1 to give the title compound.

'"H-NMR(400MHz, CDCls) § 9.15(m, 1H), 8.55(d, 1H), 7.87-7.66(m, 5H), 5.22-
4.89(m, 3H), 4.12(two d, 1H), 3.72(two d, 1H), 3.05-2.75(m, 2H), 2.22 (m, 1H), 2.04(m,
1H), 1.45 & 1.34(two s, 9H), 1.07(two t, 3H)

Example 14
3-({[5-Ethyl-3-(1-isoquinolinyl)-4,5-dihydro-5-isoxazolyl]carbonyl}amino)-5-
fluoro-4-oxopentanoic acid (Igg)

The compound of Example 13 was reacted according to the same procedure as

35



Exanple 1 to give the title conmpound. 'H NVR(400VHz,
CDC13) S 9.15(m 1H), 8.55(d, 1H), 7.87-7.66(m 5H)
5.22- 4.89(m 3H), 4.12(two d, 11-1), 3.72(two d, 1H),
3.05-2.75(m 214), 2.22 (m 1H), 2.04(m Geysolidatersspgcification
1.34(two s, 9H), 1.07(two t, 3H) Exanple 14 3axq 9 February 2007
[ 5- Et hyl - 3- (1-i soqui nol i nyI) 4, 5- di hydr o- 5-i soxazol yl ]
car bonyl }am no) -5- fl uoro-4-oxopentanoic acid (Igg)

Exanple 2dtgoigribe btle Exappingd- 13 was reacted according to
the same procedure as 35 Consolidated specification
as at 9 February 2007 Exanple 2 to give the title

goggﬁuﬁg&(mbblgﬁﬁ( %’gz%ﬁ) @’%@3@@ 181,}%}%%&@@%%) 8.08(d, 1H),
7.9%- 7285, O fB2625|X)7(rﬂ ﬂ%)( EF]”/Sgrh')lH)? 3 twiod AH) L 57 (two d, 1H), 2.88-
3.67(two d, 1H), 2.07-1.94(m 2H,

25@(@@@)\,@%1%@ Miw%(twq{ aela Exarrpl e 15 Et hyl

éﬁ (1-isoqui nolinyl)-4,5-di hydr o- 5-
| so W']Ylé %onyl }am no) - 5- f | uor o- 4- oxopent anoat e

(1'hh) The conpound of Exanple 14 was reacted according

to a nethod known in Tetrahedron Letters, 1994,

35( Fam 98- 9696 to give the title conmpound.

" H NMR(400MHz, CDC13) 6 9.15(m 1H), 8.55(d, 1H),

7. 8Ethyb7(m 5H), 5.23 4. 94-({{5-8thyl-3414i8dquindilyl)-4,5-dihydre-5-

1(t : 72(tvvod1,308282(m2|—|)

lsoyazzh%}ﬁirbqnx}}anyne)&éﬂuﬂm)‘i-oxyng nopte(Brh)sH)

o RdsReartioutd A ERete it g reasied 287910 gos2 raghad Spovn in

T et%ﬂm?(f}’étéke)l%@%% 255549419698 14 Mv‘e)the title com: ound
1- I'soqui nol I neal’dehyde and net hyl 2-isopropyl acryl ate

were reacted accordi ng to the same procedure as

Preparations 1, 2 and 3 to give the title corrgpound.

Er onHeNNR (400MHz, CDCl;) § 9. 15% 1H), 8.55(d, 1H), 7.89-7.67(m, 5H), 5.23-
4.94(m, 3H), 4.18(m, 2H), 4.11(two d, 1H), 3.72(two d, 1H), 3.08-2.82 (m, 2H), 2.22(m,

1H), 2.05(m, 1H), 1.29-1.04(m, 6H)

Preparation 14

Methyl  S-isopropyl-3-(1-isoquinolinyl)-4,5-dihydro-5-isoxazolecarboxylate)
and resolution (VIf)

I-Isoquinolinealdehyde and methyl 2-isopropylacrylate were reacted according to
the same procedure as Preparations 1, 2 and 3 to give the title compound. From thus
obtained compound, (5R)-active chiral isomer (9.7min-11.7min) was separated by prep-
HPLC using chiral OD column (Daicel Chemical Industries, 2.00cm x 25¢m, OD00C]-
1C005, 5% i-PrOH in Hexane, 14 nd/min, 220nm) (the other (5S)-isomer was eluted
during the retention time of 15.3-20.1min), which was then used in the next reaction (see
Preparation 23 for the resolution after hydrolysis)

"H-NMR(500MHz, CDCl3) § 9.24(m, 1H), 8.55(d, 1H), 7.85(d, 1H), 7.72(t, 3H),
7.67(m, 2H), 4.11(d, 1H), 3.83(s, 3H), 3.74(d, 1H), 2.50(septet, 1H), 1.07(d, 3H), 1.02(d,
3H)
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obt ai ned conpound, (5R)-active chiral isoner

(9.7m n-11. 7m n) was separated by prep- HPLC using

chiral OD colum (Daicel Chem cal Industries, 2.00cm X
25cm ODOOC]- 10005, 5% i-PrOH in Hexane, Gepslidawdspecification
220nm) (the other (5S)-isonmer was el uted durﬁsrﬁg9chbruary2007
retention tinme of 15.3-20. 1 mn), which was then used

in the next reaction (see Preparation 23 for the
resolution after hydrolysis) |IH NVR(500MHz, CDC13) S

9.2 é 5 8.55(d, 1H), 7.85(d, 1H), 7.72(t, 3H),
7. G%ﬁ?ﬁm Egl 4.11(d, 1H), 3.83(s, 3H), 3.74(d, 1H),
2.5 t : .
Coneollbten spmorb 2UISmFRovdp Vg sty s-ainyaro-s-
isoXaaly] caridhyl aBiihy)-4-oxbpeitinoate (Ih)
[(5)3)5@5 i sopropyl -3-(1-isoquinolinyl)-4,5-di hydro-5-

i soXdgol pepenngonyf } aficpaption oxldpelanénolalméyl( | Byarfine-5-fluoro-4-

ound of Preparation 14 and t-buty
hyd§OieRGRedts iyt 66@6%%9{5%&%%%%@%@?@? @adirgpfiration 4 and

rocedure as Preparation 4 and
e it SEa :

to give itle conpound. 'H NVMR(500MHz,

CDCI3) S 9.14(m 1H), 8.55(d, 1H), 7.87-7.65(m 5H),

i 4.93(m 2H), 4.90(m 1H), 4.05-4.00(two d, 1H),
HQ\TW(GWHZJ—EDQ};;)%QZMZA( Hﬂ),z&—lji(d E[i)4(7(8ﬂ-7 ﬂiﬁom 5H), 5.23-

4, Q%Crrf'; %}ﬁ, é 9% V\ﬁ) 4, 059 dO(two d 1H) 3 84-3 75?two II[ITip 3. 06 2 74(m, 2H),
24b(égxa b 4?%&13% nyI }éa}r%% I%Sl;iqubg :g}e][ﬁlt ?'angig glcrédzfi |5)

The conpound of Exanple 16 was reacted according to
the sane procedure as Exanple 2 to give the title
com¥oantpl¢ ihe conmpound of (5S)-isonmer, lii-u, was
obt ained according to the same rocedure)

ﬁnﬂe&mM[(S%%@nasqp%%(lm?fmmm;yl) 4,5atihpdrpedm

. 1-7.76 2
1sméH§lfl]§ lg?%laf}}amz%)"" 9%%\%“%%__'2"1% (fi 91(t \(I\I(ri)n d, H)lH) ;
8 ;g?b%glp@uné-w Exémpi 26 Gk Teactdd acc%rc§§é A t}i'e"gmne procedure as

Example 2 to give the title compound (the compound of (55)-isomer, lii-u, was obtained

according to the same procedure),

'H-NMR(400MHz, DMSO-ds) & 9.00(m, 1H), 8.63-8.48(m, 2H), 8.08(d, 1H),
7.97(m, 1H) 7.87-7.76(m, 2H), 5.31-4.82(br, 2H), 4.74(m, 1H), 3.91(two d, 1H), 3.73(two
d, 1H), 2.88-2.61(m, 2H), 2.33(m, 1H), 0.98(m, 6H)

Mass : M+H 416

Preparation 15
Ethyl 5-ethyl-3-(4-quinolinyl)-4,5-dihydro-5-isoxazolecarboxylate (VIg)
4-Quinolinealdehyde and ethyl 2-ethylacrylate were reacted according to the same

procedure as Preparations 1, 2, and 3 to give the title compound.

'"H-NMR(400MHz, CDCl3) 6 8.95(d, 1H), 8.89(m, 1H), 8.11(d, 1H), 7.83(m, 1H),
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Mass: MtH 416 Preparati on 15 Ethyl
5-ethyl - 3- (4-quinolinyl)-4, 5-di hydro-5-i soxazol ecar box
ylate (VIg) 4-Quinolineal dehyde and et hyl ' o
2-ethylacrylate were reacted according to €érsolidated specification
procedure as Preparations 1, 2, and 3 to gi veastdt® February 2007
title conpound. 'H NMR(400MHz, CDC13) S 8.95(d, 1H),
8.89(m _1H) 8.11§d, 1;?, 7.83(m 1H), 37

7.7¢6ns ) A6 15Dt Tl 2H).0h01 (dsTHY, 3$7REBH)A2.§0 OOIH), 1.31(t, 3H),

10%7 1H), 7.65(d, 1H), 4.27(m 2H), 4.01(d, 1H),

) Qﬁgéiﬂ 1H, 2.10 (m 2H), 1.31(t, 3H), 1.02(t, 3H)
Exanpl e 18 t-Butyl
3-({[5-ethyl-3-(4-quinolinyl)-4,5-di hydro-5-
| soxX@Zavhplk ligar bonyl } am no) - 5- f | uor o- 4- oxopent anoat e
(I'i) The conmpound of Preparation 15 and t-butyl
3- arftBwtyb- f | uor o- 4- hydr oxyge‘h({{aﬁqeﬂwmW@ixﬁcﬂﬁgﬁ)@dsadihydro-s-

. according to the sane procedure as Preparation 4 an

lsogzgfaﬂf%r ang}agwe)-ﬁﬁlélogpﬂr@memaem.(Ir? H- NVR( 400MHz,

CDC. S , , g , 8.17 1H), .
7. 8#%. 62?‘%??3‘('%4) ]"@7 %%{’%%‘391 1)]@ 5389 4%‘%(% xgpino-5-fluoro-4-
hy@odfechiosle wWeil readteBLdWRIISL 1ol e sa?’n@?r‘o%egﬁé '55 PrEBaration 4 and
2.24(m 1H), 2.03(m 1H), 1746 & 1.33(two s, 9H),
Exanmelé (Lttougive, thStible Exappind. 19
3-({[5-Ethyl -3-(4-quinolinyl)-4,5-di hydro-5-isoxazol yl
] carbonyl }am no)-5- fluoro-4-oxopentanoic acid (ljj)

tne. ERTRRA0he CORR 3. Judh Bl SRR, VAT 0 G e Y.-7. 6o
R R o AT BT B B3 0%, 21,

2.24(n 043, BOBemA HY, 1.6 1.33ER6 tsyREHY 1. 06kuo t238Y- 2. 71(m
2H), 2.26-2.05(m 2H), 1.07(two t, 3H) Mass : MH 402

Example 19

3-({[S-Ethyl-3-(4-quinelinyl)-4,5-dihydro-5-isoxazolyl] carbonyl} amino)-5-
fluoro-4-oxopentanoic acid (Ijj)

The compound of Example 18 was reacted according to the same procedure as

Example 2 to give the title compound.

"H-NMR(400MHz, DMSO-ds) 6 9.16-9.10(m, 2H), 8.25-7.86(m, SH), 5.20(br,
2H), 4.75(m, 1H), 4.00-3.89(two d, 1H), 3.73(two d, 1H), 2.87-2.71(m, 2H), 2.26-2.05(m,
2H), 1.07(two t, 3H)

Mass : M+H 402

Preparation 16

Ethyl 3-(benzothiophen-2-yl)-5-ethyl-4,5-dihydro-5-isoxazolecarboxylate
(VIh)

Benzothiophen-2-aldehyde oxime derivative (400 mg, 2.26 mmol) prepared

according to the same procedure as Preparation 1 was dissolved in THF (25 mf), and the
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Preparati on 16 Ethyl
3- (benzot hi ophen-2-yl)-5-ethyl -4, 5-di hydr o- 5-i soxazol e
carboxylate (VIh) Benzothi ophen-2-al dehyde oxi ne
derivative (400 ng, 2.26 nml) prepared ae@wuplidaief wpgcification
the same procedure as Preparation 1 was di sso#a@ February 2007
THE (25 nit), and the 38 Consolidated specification
as at 9 February 2007 m xture was kept at 00. Ethyl

mvztur@t Wos mtyata% (bthyl Arpthylagylaty) (4Gftameyr 1.6t Fg) end sthylamine (7

oreBa PO aiShEe T BB Beb Bt et e M3 Bt e above
andwm&ﬁ'rgrpbé ol 4R 6% 19%%&9 S E&l:[ diN$he %ga%ﬁgn sg Blon was

reacti ution was nperature

waghéd toadomaemperaniié Snd Mat&r fof ZChoﬁtse) We&erﬂgd ad) waddddddeand the
m xture was extracted with ethyl acetate (40 n|t X ),

mixipchwes wixtracted wedu sthybdicetate (0 ol i d&).svhsitedowith Za'jiueous sodium
dri ed. ov nesi um syl f at flltered and
MG tlion 0 S e P R Bt fnts, e ok aensed under
i y h A 0
redfidd bISCrby £ AR LATHEHANY il Shibhlatogranhy (20% othyl
ace¥it@hekah8b. glﬂé‘ﬂqNMB@:‘&Q@l d ﬁ?ﬁi‘r@ Y@ela lg'% 7 75(m 2H),
7.40-7.32(m 3H), 4.28 3.31(d,
11-1), 2.07(m 2H), 1. 33(t 3H), 1. Ol(t 3H) Exanpl e
20 t,

20 TN MAAO0Y B0 SRSIA 18- BT AH)a 780 Hfan GEB, 4.28(m, 2H)

i st R R R

3-am no-5-fl uoro-4- hydroxypentanoate were reacted
according to the sanme procedure as Preparation 4 and
Exafdaenple 20 gi ve the title conpound 1H—NNR(400N+E,

CDCl3) 6 7.83-7.68(m 3H), 42-17. 3%\ Hi 5.21-4.88

(m =Buiyl 3 80(two d, 1ﬁ)({[33(bsamth@ en-2¢yl}-f-ethyl-4,5-dihydro-5-

.3 03-2 78 m, 1 1.46 &
oS RafPshiihon S HrH Ly Sbunindly 2

3- ({1ih3- ( beRgAldA oRPenpRpXhiior- SlehY land: SeBlteY dB04mino-5-fluoro-4-
hydroxypentanoate were reacted according to the same procedure as Preparation 4 and

Example 1 to give the title compound.

'"H-NMR(400MHz, CDCl3) & 7.83-7.68(m, 3H), 7.42-7.35(m, 3H), 5.21-4.88 (m,
3H), 3.80(two d, 1H), 3.38(two d, 1H), 3.03-2.78(m, 2H), 2.17(m, 1H), 2.01(m, 1H), 1.46
& 1.38(two s, 9H), 1.03(two t, 3H)

Example 21

3-({[3-(benzothiophen-2-yl)-5-ethyl-4,5-dihydro-5-
isoxazolyllcarbonyl}aminoe)-5-fluoro-4-oxopentancic acid (3-({[3-(benzothiophen-2-
yl)-5-ethyl-4,5- dihydro-5-isoxazolyl]carbonyl}amino)-5-fluoro-4-oxopentanoic acid)
(IKK)

The compound of Example 20 was reacted according to the same procedure as

Example 2 to give the title compound.
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I soxazol yl ] car bonyl } am no) - 5-f | uor o- 4- oxopent anoi c

acid (3-({[3-(benzot hi ophen-2- yl)-5-ethyl-4,5-

di hydr o- 5-i soxazol yl ]

car bonyl } ani no) - 5- f | uor o- 4- oxopent anoi ¢ actesoligatedypecification
The conpound of Exanple 20 was reacted accor dasaj9tFfebruary 2007
the sane procedure as Exanple 2 to give the title
conmpound. 39 Consolidated specification as at 9

February 2007 ' H NVR(400MHz, DMSO-d6) 8 8.63(m 1H),

3. 7aanA ooty v Oy 3k Baem 2. 8187 i B, 7277.360m,

2H&f§30%@% '21'?7&39855 ﬁgt_%}?gﬁt@%’;aé@m P.s@(t%(&, Wen!2.83958(m, 20),

2.03-1(86(ar, dHyEL $ytwd £13Hpdol - 2-yl ) - 5- et hyl - 4, 5-di hydr o- 5-
i soxazol ecar boxyl ate (VIi)
1, 3-NbhssetMyH-A0R- i ndol - 2- al dehyde oxi me derivative (356
ng, 2.07 mml) was dissolved in dichloronethane (20
inc), and the m xture was kept at 00. Ethyl 2-

gt hyﬁl%ﬁﬁgtﬁhgﬁ 345 ng, 1.3 Eq) and triethylamne (6
rops) |

were ssolved in dichloronmethane (5 ng), thus

obt gggigd sol ution was 35t SRR e ifd d1ey IS BN Ryl £B8%ihydro-5-
sodiun? hypochl orite sglution (5.5 nit) M%Z fur¥%ér myare
isozpaimbatarbidxylate §¢H) on sol uti on was warned to room

temperature and stirred for 4 hours. Water (20 ink
vas lattamethyhiHipdold-gldeide ermeedarivativeBA me, 2.07 mmol) was

. dichl or opet hane .(40 Nt 2 shed wth ueous
aisgiy 5 A ARFLoIRRE g bl ufh the WRCTRE, s d9BF 2 0. Byl 2-
thyReest umusuldat @3 fid)t §h@ diriRflarhiRBC Gt d windep i
© ?%duced @%}eséire. Tﬁg resiéhe was pu |f@ggngM%glgﬁ%ﬂvailn
dichlloramethagr(@pidy, thiSdhtsihéd solaiet whesiohBxalde] td e @bve:, bh@sodium
title conpound (230 ng, Yield 35%. 'H NVR(400MHz,
hypogidesije selptigo (> mHyvas fughqrraddedy) Theyrepption salppion was warmed to

rooﬁl: ﬁ:%pge}atérg a’ndzsj‘)f)a%?(nﬁgi' é&h@drsl?'sz)?%tséf éﬁ{%ﬂ) 13@2%4‘1%&8%13@ the mixture
wadVB%i$a Mawith i EriGTRIethaft€ (40 1 x 2), washed with aqueous sodium chloride
solution (20 mf), dried over magnesium sulfate, filtered, and concentrated under reduced

pressure. The residue was purified by column chromatography (15% ethyl acetate-

hexane) to give the title compound (230 mg, Yield 35%).

lH-NMR(400MHZ, CDCl3) 8 7.60(d, 1H), 7.31(m, 2H), 7.12(m, 1H), 4.29(m, 2H),
3.98(d, 1H), 3.94(s, 3H), 3.40(d, 1H), 2.47(s, 3H), 2.08(m, 2H), 1.34(t, 3H), 1.04(t, 3H)
Mass : M+H 315

Example 22

t-Butyl (35)-3-({[3-(1,3-dimethyl-1 H-indol-2-yl)-3-ethyl-4,5-dihydro-5-
isoxazolyl] carbonyl}amino)-4-0xe-5-(2,3,5,6-tetrafluorophenoxy)pentanoate (Ik)

The compounds of Preparations 17 and 10 were reacted according to the same

procedure as Preparation 4 and Example 1 to give the title compound.

40



t - But yl

(39)-3-({[3-(1, 3-di net hyl - 1Hi ndol - 2-yl ) -5-et hyl -4, 5-d

i hydr o- 5- _ o

i soxazol yl ] car bonyl } ami no) - 4- oxo- 5- ( 2, 3, 5, @onsetidaigd spsgification
ophenoxy) pent anoate (1k) The conpounds of Prewaat&thebrsry 2007
17 and 10 were reacted according to the sane

procedure as Preparation 4 and Exanple | to give the

titl H-NMP#&Q@M;PIm@D@dwswi&ﬁa?.éﬂns L 71 576mi H), ‘837-4t260m, 2H),
71365 B0 e 4%ty 1 3 Fongatholy S5Ce {18 (wo 38,
45085 6yt Togihoud A4t 43000 S, 380N iy, 155

1.32(t%6 (s 9%),9,058o t, BHP2(m I H), 2.01(m 11-1), 1.58 &
1.37(two s, 9H), 1.05(two t, 3H) Exanple 23 (3S)-3-({
[3-(1, 3-di methyl -1 Hindol -2-yl)-5-ethyl -4, 5-di hydr o- 5-
I soxazol y

car gg‘ﬁ’\ﬂ‘l}lﬁk?no) - 4- 0x0-5-(2, 3, 5, 6-tetrafl uor ophenoxy) pe

nt angi | I T n f apple 2 S
readt ot ditea ESREL a%%ﬂf%?-g?wféa%"‘ﬁw)éazzlyll
carb@ngh ¥Mird)t-6:d-5-52,8 SR RiFTTu o r 5NV el o1 ONRE S
8. GgIZbr, (?H), 7.%21-7 43(m 3%05? 7.27(m 1H),  7.08(m
1H) ,Ths. @dfgound i) Exahpd3 e nwakHeactdd 8ddording so 3§ same procedure as
3.76(two d, 1H), 3.59(two d ,1H), 2.91-2.60(m 2H),
Examplg 21tqusive thefifle compoand. 91(m 2H), 0.95(two t, 3H)
Exanple 24 t-Butyl 3-({[3-(1,3-dinethyl-IHin
dol - 2-yl ) -5-et hyl -4, 5-di hydr o- 5-
| soXpzoMRMeaVPRNYNISOLAP b §.6f7£b&1,0ﬁﬁ),47.9mpegﬁq?@ﬂf}} €.27(m, 1H),
(1'1) The conpound of Preparation 17 and t-butyl
7.08qmnliH)o 5 20¢blr LEH 1 4483 (thy T ) 8 \Rd¢mvtond)3id}, 8. A¢w@ d, 48] Rd9(two d ,1H),
according to the sane procedure as Preparation 4 and
2.9E25tome 1), CeSUiRes, SR 4.0 Tl &1 G a0 (e thBIRY 400M L,
CDC13) S 7.79(m 1H), 7.60(m 1H), 7.32(m 2H),
7.13(m 1H), 5.20-4.90(m 3H), 3.97-3.89(m 4H),

3.4 o4l H, 3.03-2.77(m 2H), 2.21(m 1H)),
2. o?ﬁ(’{ahm)llg-zi)rbl.% & 1.38(two s, 9H), 1.05(two t, 3H)

ExamBwayR5 3-({[3-(1,3-dimethyl}-1H-indol-2-yl)-5-ethyl-4,5-dihydro-5-
isoxazolyl]carbonyl}amino)-5-fluoro-4-oxopentanoate (Il)

The compound of Preparation 17 and tbutyl 3-amino-5-fluoro-4-

hydroxypentanoate were reacted according to the same procedure as Preparation 4 and

Example 1 to give the title compound.

'"H-NMR(400MHz, CDCl3) § 7.79(m, 1H), 7.60(m, 1H), 7.32(m, 2H), 7.13(m, 1H)
5.20-4.90(m,3H), 3.97-3.89(m, 4H), 3.46(two d, 1H), 3.03-2.77(m, 2H), 2.21(m, 1H),
2.01(m, 1H), 1.46 & 1.38(two s, 9H), 1.05(two t, 3H)

Example 25

3-({[3-(1,3-Dimethyl-1H-indol-2-y})-5-ethyl-4,5-dihydro-5-
isoxazolyljcarbonyl}amino)-5-fluoro-4-oxopentanoic acid (Imm)

The compound of Example 24 was reacted according to the same procedure as

Example 2 to give the title compound.
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3-({ [3-(1,3-D

i met hyl -1 Hindol -2-yl)-5-ethyl -4, 5-di hydro- 5-

i soxazol yl ] car bonyl } am no) - 5- f | uor o- 4- oxopent anoi c

acid (Imm The conpound of Exanple 24 was r@Helidated specification
according to the sane procedure as Exanple 2a% 3 9diehwiary 2007
the title conpound. 41 Consolidated specification as

at 9 February 2007 'H NMR(400MHz, DMSO-d6) S 8.68(br,

IH), 7.60(m 1H), 7.45(m 1H), 7.26(m 1H), 7.07(m

(1tH) M%prmé@% P@%(% k: %mbfzf%ﬁ%ﬁo\@%e ﬁ,ﬁ),a’;afg(ms, 15, 726(m,
G, 1D O 3, 550

par at’i on
1H}-2694R9.59@a, ZH)n2p Bty s B ) 2107- 49 Béd] T 095Ewos 0@y ol eca
rboxyl ate (Vi % | - Napht hyl acet al dehyde and et hyl
2- etM%SaMVHéJt were reacted according to the sanme
procedure as Preparati ons 1, 2, and 3 to give the
title conpound. I—l—Nl\/R(500l\/I—|z, CDC13) S 8.1-8.0(d, J =

st 7 acd J = 7.6Hz, 1H ), 7.8- 7.7(d, J = 8Hz,
P%F%’W%E?% oH), 7.4-7. 3(m)2H) 4. 1- 4(0(m 4H)

3 1(EihleS-eth]yT-3€(|I|Zna£)hﬂl'9]meﬁ1ﬁI -4,5- d]ihy'dlgozs @d&azdé‘@arboxylate (VIj)
1.8-1.7( 2H) 0.7(t, Exanpl e
t - Bdtyaphthylacetaldehyde and ethyl 2- ethylacrylate were reacted accordmg to the

aréegg?gg A u%%s%repargtlons 1(, ;_', %p httohg){\lfenﬁl ¥le compou dc{ hydro-5-1

car bonyl } am no) - 4- oxo-5- (2, 3,5, 6-tetrafl uor ophenoxy) pe
ntanoate (Im The conpounds of Preparations 18 and 10

ver e HERRR(SOOMEROCHON & £1 18R dSPEBHAD G, eﬂ&ﬁel a3 6Hz, 1H,), 7.8-
Preparation 4 and Exanple 1 to give the ti

7.76bApo 8Hd, 1HI)+'N1SR(44@DMHz),, 7.65C3(®), %)8406#0(11%913),'75 g?m = 17.6Hz,
1 7
156 E SR, 680t R D 30 S0 Kol 11y

4.2-4.0(m 2H), 3.1(dd, J = 24.8Hz, 1H), 29 6(m
3H), 1.9(m 1H), 1.7(m 1H), 1.4(tvvo s, 9H), O. 8(m
3H) sk 2627 (39)- 3- ({ | |
[ 5- et hyl - 3- (1- napht hyl net hyl ) - 4, 5- di hydr o- 5-i soxazol yl
) casbhopyl}  (35)-3-({[5-ethyl-3-(1-naphthylmethyl)-4,5-dihydro-5-isoxazolyl]
carbonyl}amino)-4-o0x0-5-(2,3,5,6-tetrafluorophenoxy)pentanoate (Im)
The compounds of Preparations 18 and 10 were reacted according to the same

procedure as Preparation 4 and Example 1 to give the title compound.

'"H-NMR(400MHz, CDCl3) § 8.0(m, 1H), 7.8(m, 1H), 7.8(m, 1H), 7.7(m, 1H),
7.5(m, 2H), 7.4-7.3(m, 2H), 6.7(m, 1H), 5.0-4.9(mn, 2H), 4.9-4.8(m, 1H), 4.2-4.0(m, 2H),
3.1(dd, J = 24.8Hz, 1H), 2.9-2.6(m, 3H), 1.9(m, 1H), 1.7(m, 1H), 1.4{two s, SH), 0.8(m,
3H)

Example 27

(35)-3-({[S-ethyl-3-(1-naphthylmethyl)-4,5-dihydro-5-isoxazolyl|carbonyl}
amino)-4-0x0-5-(2,3,5,6-tetrafluorophenoxy)pentanoic acid (Inn)

The compound of Example 26 was reacted according to the same procedure as

Example 2 to give the title compound.
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am no) - 4- oxo-5-(2, 3,5, 6-tetraf |l uor ophenoxy) pent anoi c

acid (Inn) The conpound of Exanple 26 was reacted

according to the same procedure as Exanple 2 to give

the title conmpound. 42 Consolidated speciffeuplidated gecification
at 9 February 2007 ' H- NVR(400MHz, DVBO-d6) S a2t §(February 2007
1H), 8.4(br, 1H), 8.0(m 1H), 7.9(m 1H, 7.8(m 1H),
7.5-7.4(m 5H), 5. 0(br, 2H), 4.7(m 1H), 4.0(s, 2H),

3.3(m 1H), 3.1(m 11-1), 2.8(m 2H), 25(m Iw

1 Sﬁrg‘fg&f;%uoﬁmﬁ&”bﬁé@ doS B 50 38, Y8dMH s Rl 1y, 7.00m, 1m0,
7861133?11)57%57%{105%{ “SSocbt, Danelhivh; $a) 20.6¢; SapRtidd iehyhim, 11,

-4, 5-4

28(rﬁcma);ms } THay, besgyl ) BRI 10Ghe, 2 s@xcppnt y!
2, 6-di ch?lgr ob{eng{gat e )(‘n . Hﬁlaph%yl pr opi onal dehyde
andMﬁéMd"bﬁpﬁﬁlnd of Preparatl on 6 were reacted
accordlng to the sane procedure as Preparations 1, 2,
3, and 4, and Exanple | to give the title conpound.

fm‘ig CDC13) S 8.00(d, 1H), 7.85(m 11-1),
7. 7?{3{B W? 57-7.28(m 7H), 7.34-7.27(m 3H),
5. 2Q3.5-£) ] : 4% 38 vdr2E(m
Shy DA SgEToR - (e Mk S o>y drad T,
isoxazolydBatny)andhp]-2,5-dexapeftyd (G dichlorobdidpatexBip! € 29

3S 2, 6-di ch| or obenzoyl ) oxy]-3-1({5-ethyl-3-12-(1
Sn a)dhl??ﬂhgl}%?mWPa lgelyde and ¥he? com]pound (o Prepargcuon 6 wer(e reacted

e SL RS RBRRURART 2 s SBELA T o s e

tlﬂ@&@,q;d@mg to the sanme procedure as Exanpl e 2 to give
the title conmpound. 1H NVR(400MHz, DMSO-d6) S 8. 45(bd,
1H), 8 06(d, 11 1) 7 90(d 1FD 7 77(d, 11- 1)
7.60 i&;a é 4.73(m
3. 06](1er OMH%‘%]B@%)M)OO( lsﬁ) &85@,714{)5 Mﬁm ) 7.57-7.28(m,

7HD P76 3i, P 80588, I8, 4.94 & 4.88(two m, 1H), 3.39-3.27(m, 3H),
2.97-2.72(m, SH), 2.07(m, 1H), 1.86(m, 1H), 1.46 & 1.45(two s, 9H), 1.00 & 0.96(two t,
3H)

Example 29

(38)-5-[(2,6-dichlorobenzoyl)oxy]-3-[({5-ethyl-3-{2-(1-naphthyl)ethyi]-4,5-
dihydre-5-isoxazolyl}carbonyl)amino]-4-oxopentanoic acid (Ioo)

The compound of Example 28 was reacted according to the same procedure as

Example 2 to give the title compound.

'"H-NMR(400MHz, DMSO0-dg) 6 8.45(bd, 1H), 8.06(d, 1H), 7.90(d, 1H), 7.77(d,
1H), 7.60-7.37(m, 7H), 5.21-5.03(m, 2H), 4.73(m, 1H), 3.06(m, 2H), 2.65(bd, 4H), 1.91 &
1.74(two m, 2H), 0.84(m, 3H)

Preparation 19

Ethyl 5-ethyl-3-[(1-naphthyloxy)methyl]-4,5-dihydro-5-isoxazole carboxylate
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Et hyl

5-et hyl - 3-[ (1- napht hyl oxy) net hyl ] - 4, 5-di hydr o- 5-i soxaz

ol e carboxylate 43 Consolidated specification as at

9 February 2007 (V1) 2-Nitroethanol pyrafgmsolidated specification
derivative (see Synthesis, 1993, 12, 1206- 1208&)at&rfdbruary 2007
ethyl 2-ethylacrylate were reacted and the resulting

(Vﬁroduct was deprotected to give ethyl 5-
) hyl - (3- hydr oxynet hyl ) - 4, 5- dlhydro 5-i soxazol ecar boxy

| 3%, T d
b?g%'ﬁitf‘?@&‘i‘?ﬂf’gé}“&{ly ou,gtl‘g"ﬂ e s E%ﬂ?éﬁ%%a{ﬁ d3061268) and ethyl

2R R SOOI ?f’é?ﬂésfg)&é‘y@‘ SO febhgereds cpgipg et >

ethStH’B, hﬁdr&)@frﬂetﬁﬁﬁ EF}S (ﬁh&rdro75 ﬁ@ﬁiﬁolecﬂrﬂbx ﬁteB@@%_} Tﬁl)s’compound was
5.01(dd, 2H), 4.22(m 20, 3.61(d, TH)

sublecgez(qq]brqm)nathn 2(71@(4, PPI&L—@L}%DaIQBt(nbn ré&kfed Emtl'nbhqﬂﬁlﬁbl (NaH DMF,

82%5332 aive he{nStieEctoﬂ%{,'ou?’ [ (1- napht hyl oxy) net hyl ] - 4, 5- di hydr

i soxazol yl } car bonyl ) am no] - 4- oxo-5-(2, 3,5, 6-tetrafl uor
ophenoxy) pent anoi ¢ acid (Ipp) The corrpounds of
Pr e ja- RMRBOONPI-206 LY I ®nd, qmtﬁgld(a $B397. %ﬂ%gﬁé 7.36(m,

same procedure as Préparation 4 an Ies
1H}, 6. Sgﬁ(d/elH)hé 0fl {dd| 2H}; e 2¢mn2H), 3.@{&4[\1&&()4@@%2 I HRNBEHEOPHR, 1.27(t,

8.51 8.13(m 1H), 7.87(m 1H), 7.54 7.38(m
3H 493y 3Hi(m 1H), 5.18-4.97(m 4H), 4.71(m 1H),

3.58(two d, 1H), 3.21(two d, 1H), 2.68(m 2H),

1.97(m 1H), 1.81(m 1H), 0.86(two t, 3H) Mass : M+H

577 pdapgpebe 31 (395)-3-{ [(3-{ _

(4- Chl or o-1 - napht hyl oxy] net hyl } - 5- et hyl - 4, 5-di hydro-5
- (35)-3- {({5-Ethyl—3 -[(1-naphthyloxy)methyl]-4,5-dihydro-5-
|soxazolg carbonﬁ4 am no}-4-oxo-5-(2,3,5,6-tetrafl uor
L\

isoxpmrbilisRy w&aanap ép'é ((ZL?q%,)S tetraBueropheneianpeamdaioie acid (Ipp)

obt ai,ned as erne dur| t he procgess
pr eptFacri Rl bhERpREReRt 00 2HLOR G rRErS Heutnedo the same
progfd\?gé % mFéeruSrh@ aSPEEaRpIeS IS & 1R Five BIESRRY c%&ﬂp%ﬂn&'g to
5- et hyl - 3 [ (4-chl oro-1|-napht hyl oxy) net hyl ] -4, 5-di hydro
-5- i soxazol ecarboxyl ate, which was then react ed

accoHcWW(ﬂQpMHé B&ﬁ%oﬁmbée&jﬂr(br ddl), 8.13(m, tH), 7.87(m, 1H), 7.54-
7.38(m, 5H), 7.02(m, 1H), 5.18-4.97(m, 4H), 4.71(m, 1H), 3.58(two d, 1H), 3.21(two d,

1H), 2.68(m, 2H), 1.97(m, 1H), 1.81(m, 1H), 0.86(two t, 3H)
Mass : M+H 577

Example 31
(38)-3-{[(3-{[(4-Chloro-1-naphthyl)oxy]methyl}-5-ethyl-4,5-dihydro-5-
isoxazolyl)carbonyljamino}-4-0x0-5-(2,3,5,6-tetrafluorophenoxy)pentanoic acid (Iqq)

The bromo derivative obtained as an intermediate during the process of
Preparation 19 and 4-chloro-1-naphthol were reacted according to the same procedure as
Preparation 19 to give ethyl 5-ethyl-3-[(4-chloro-1-naphthyloxy)methyl]-4,5-dihydro-5-
isoxazolecarboxylate, which was then reacted according to the same procedure as

Preparation 4 and Examples 1 and 2 to give the title compound.
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Preparation 4 and Exanples 1 and 2 to give the title
conpound. 44 Consolidated specification as at 9

February 2007 H NVR(400MHz, DMSO-d6) S 8.65(m 1H),
8.24-8.09(m 2H), 7.78-7.35(m 4H), 7.06(@gnselated specification
5.17-5.07(m 4H), 4.82-4.69(m 1H), 3.45(two a,at $Hebruary 2007
3.23(two d, 1H), 2.83-2.52(m 2H), 1.96-1.79(m 2H),
0.86(two t, 3H) Mass: MtH 611 Preparation 20

tent-Butyl (3S)-3-am no-4-hydroxybutanoate To

N- be rhbonyl - (3-1-hutyl asp ic.acid (3.0 g,
9. ZSW&XQWMM%%C%Q%;‘SS ! sl?géy) g«%ésg-(g%aeéfﬁr y-78-7.35(m,
y faga d | thQ0 r The
i} AU SRAIPIE0 60, ) 0B 0BT BRI €380 . 1)
2.8842.33@f oHyEL®S-(.10@6 2K, 0.86@F0 EPHMWAs added, and the
mxture was stirred for about 40 minutes. Thus
obt &ared MtHI6lY was filtered under nitrogen, and the
resulting solution was added to NaBH4 (702 ng, 2.0 Eq)
solution [nmethanol (10 nk)-dry tetrahydrofuran (20

i nc - The resulting mxture was slowy
war )r%aﬁl%rgtlrz’g%r?] tenperature (two hours). The reaction

Was (&4-FRad3 3@%%!21-11?@% dylkanodde 9), and the

reaction scotl LB%Li on was |sti¥l eg ?Jnder reduced pressure

t o rlendviecnzpiek heantodnyl-Prebutdaspditer weid @0 Ea®t28d mshdl and NMM
acetate (50 nk x 2 washed with water and

t hyl
UJS?qllL%ddsE%b‘a% ded sy tea@h:?gfkpﬁmbﬁp efp uader (ratnegedragngsphere.  The

2S d duged e re
e PR B MBS FRRST S ARuBCaR o LR was sacea
S AR P O SRR AL st e
nitrogerp cunddthebteanitiag sahoion was adéah e NaBIRA(70) mpderd Eq) solution

hydr ogen bal | oon for one hour to give the title
[methanob A He REVdeY detieiydgofuran H2ANH)R GOMPEL). DVBOrewyting mixture was

slowg'l_ygxg bs’d ﬁgd’onﬁ :tc%%éeg%tuggmgrz@g%;)?t I’Fggbrﬁaf't?iplg rlvéags%mgﬂ%gb by acetic

id $55 udy, AT @ Yeataioh [doRffon owhsS BRE -(fe-( | L0l 3
s i etaloh o < BT R P S R Bremove
methX\il) The residue was extracted with ethyl acetate (50 m¢ x 2), washed with water and

aqueous sodium chloride solution, dried (anhydrous Na,SQy), concentrated under reduced
pressure, and separated-purified by column chromatography (ethyl acetate-hexane, 1:5) to

give an alcohol compound (2.52g, Yield 88%).

The benzyloxycarbonyl group of the compound obtained above was removed
(Pd/C) under hydrogen balloon for one hour to give the title compound (Yield 100%).

'"H-NMR(400MHz, DMSO-dg) 8 4.60(bs, 1H), 3.21(m, 2H), 2.96(m, 1H), 2.41(dd,
1H), 2.03(dd, 1H), 1.40(s, 9H)

Preparation 21
tert-Butyl (38)-4-hydroxy-3-({[(SR)-5-isopropyl-3-(1-isoquinolinyl)-4,5-
dihydro-5-isoxazolyl]carbonyl}amino)butanoate (XVI)

The compound of Preparation 14 was reacted according to the same procedure as
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The conpound of Preparation 14 was reacted according

to the sane procedure as 45 Consoli dated

specification as at 9 February 2007 Preparation 4 to

give an active carboxylic acid derivative €¥spfigatedsspecification

m xture of said active carboxylic acid deri vasdt@debruary 2007

(Vi f, 224 ng, 0.79 mol ), the am no al cohol

derivative prepared in Preparation 20 (166 ng, 1.2
PreE@ll)atlgrp]& BTG ap 3t verearbaxydicrgid deaiyado(Mif)+ oA mygture of said active

R Ty -
PSRBTSO e e e 3 b3 o

0Detrieytlylasigt #0.83 (1803.01Bg) wa? hddedas Aeelveht df DWAFET nl)asHie@b Sesulting
sodi um bi carbonat e sol uti on, and aqueous sodi um

mix{iteowasarsagiod fori toie, haiws. dthe(sahientiwos distiNe ®®y reduced pressure, and
concentrated under..r ressure, and purified

d b
the JgPAH VR SR B8 BT ] G6etPisob BAE,d). P ik peater, aqueous

1 330 Y %9 . 11 4
sodhih s EIRRL BPtic pAP galichy Lol yloflabFRlafi dhea (anhyarous
NaBO43- donéétifted Shdler rédiRf Mrbsséke, AHd uﬂﬁ@@ﬁ?coﬁﬁﬁn chromatography
4.12(d, 1H), 4.04(d, 1H), 3.79(d, EH), 3.75(t, 2H),
(6027094 Epgtied)Hp gir. tha (itte c@bpourl (330 ime, YhdHl 95%).10 &
1.07(two d, 6H) Exanple 32 6-(tent-Butyl)
1-ethyl (2E, 4S)-4- ({[(5R)-5-isopropyl - 3-(1-i soqui noliny

1) - 4y:5c

o ry HESMR QOB (RGOS B 0 35 o ety Y 4737700,
3HY, ' BeRey, td e rpouperad 1 7, £ @(raaﬁﬂ?,i 04l 1({},03.79’%& 18)24.75(¢, 2H),

ol ) t ('153my; 15 Eq) was

i
and Dess-Martin reagen

2.94(dd el ) 235 7¢n c2H o 2 GiténhHidg 1(140 &ilt)7(tvand] 6iHe m xture was
stirred for one hour at roomtenperature and
concentrat ed under reduced pressure. To the residue

wer €. added..dry THE (3 nit) and
(ca%bxé'é’f‘ﬁg%grret hyl ene) tri phenyl phosphorane) (108 ng,

1. 3 gEgare-BfRfY) t he ﬂbefﬁyl{ﬁﬁ,cﬁm-({ﬁzsk%ﬁgoﬁr%yé t-%@-ﬂ%@%@g&yl)-%&

The reaction mxture was extracted wth et
dihfydfo-Giitoxazdy]]caehel awmiiid)-2héxaneddatelgt ed aqueous

sodi um bi carbonate sol uti on and aqueous sodi um _

chl da tBe casperndgH Preparetipn HnH ) dma, §-2dapeoly)and Dess-Martin reagent

oncentrated er r ced pressur a : .
3R T 8 R ol ey B e RE RY b 08 Fetsmongs st for
oneChdWitlat 8GR UARFeIRXARR cdRefi:MEd hﬁ@ertﬂe&#c%% %g&@&léﬂd"rs We residue

nmg, 80% wth the diastereoner ratio o 1.
wenéak&dl&&b%?(dﬁﬁ)ngHZG 1&&6)?333) (cabosBpoymétiglenrd)triphOnyipldbphdihe) (108 mg,

. 54(d, 1H), 7. ,

1.3 Eq), and the mixture was refluxed for two hours. The reaction mixture was extracted
with ethyl acetate (20 md x 2), washed with water, saturated aqueous sodium bicarbonate
solution and aqueous sodium chloride solution, dried (anhydrous Na,SOj), concentrated
under reduced pressure, and preliminarily purified by prep-chromatography (40% ethyl

acetate-hexane) to give the title compound (98 mg, 80%) with the diastereomer ratio of 3:1.

'"H-NMR(500MHz, CDCl;) of major isomer & 9.15(d, 1H), 8.54(d, 1H), 7.86(d,
1H), 7.74- 7.62(m, 4H), 6.93(dd, 1H), 6.00(dd, 1H), 4.98(m, 1H), 4.19(qt, 2H), 4.02(d, 1H),
3.81(d, 1H), 2.58(m, 2H), 2.43(m, 1H), 1.36(s, 9H), 1.27(t, 3H), 1.07 & 1.06(two d, 6H)
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1H), 7.74- 7.62(m 4H), 6.93(dd, 1H), 6.00(dd, 1H)

4.98(m IH, 4.19(gt, 2H), 4.02(d, L{D 3. ?1(d I H),

2.58(m 2 2.43(m 1H), 1.36(s, 9 1.27(t

1, 07(& 1, Cl_)|)6(tvvo d, 6H) 46 Consoli dat ed spéécprfspkfé?tte%weuﬁcatlon
as at 9 February 2007 Exanple 33 as at 9 February 2007
(3S, 4E) - 6- et hoxy- 3- ({

[ (5R) - 5-i sopropyl - 3-(1-isoqui holinyl)-4,5-di hydro- 5-

i soxazol yl ] car bonyl } am no) - 6- oxo- 4- hexenoic acid (lrr)

The £0 quSg of Exanple 32 was reacted according to
the% cedure as Exanple 2 to give the title

A Gl Ty

lsoiazBM]'éaﬂ&{nﬂ}aﬁi'ﬁlo) 6-024-dcliexen bl acﬁl 3 1H), 5.01(m
1H, 4.17(qt, 2H), 3.90(d, 1H), 82(d. 1H). 2.71(d,
2H) The. @otroupd of Expple 32 wstreacgeq; acchrdifig 8o ThOBmewpragedure as

+ H 454 nple 34 tert-Butyl

EX?%%S%E§£§*@?T?@$§°@W? propyl - 3- (1-i soqui nol i nyl ) -4, 5-

di hydr o- 5-

i soxazol yl ] car bonyl } am no) - 5- (et hyl sul f onyl ) - 4- pent en

oat eH(NIR(AOMERONROB-8]) oF @ﬁﬁ@f g éom%ﬁ) Hwﬁﬁsidﬁqi) 8.52(d,

to the conmpound of Exanple 2 (10
1HREOS(dvH )i ?LSié’a@émt 3L P40, 1H)56. qudd H)y Stmemmbn, k’:l-rlé'(qt 2H),

r_one hour at room.tenperatur
3943 abh + 8080 1 H e f e dBceSiueessh ied, FAGE. Hanck ol ha6(wo 4
6Hftopped by isopropyl alcohol (0.5 in$). The solid was
enoved by filtration wunder reduced pressure using

Cel ne: Mg fiukdrate was extracted with ethyl acetate

(20 nik x 2), washed with water, saturated aqueous

sodi um bi carbonat e sol uti on, and aqueous sodi um

chl oride _solution, dried (anhydrous Na2SO%4), and

con@éﬁpﬂﬂﬁ under reduced pressure to give an

aI d Clgg.g?ré{g’d 4@ %&?—%%&0%%@-(%80q21ré1hgal)—4 S-dihydro-5-
1s0x%ﬁiyﬁ‘]@§ﬁ§m i}%ﬁﬁno)lg%etmlﬁ#gﬁq ﬂ&ﬁeﬁtghtér g’f_-) (3 n3),

(60% i n 'm neral above
obt amgdlroualda:kéﬂmdmeﬂmn@mlmﬁ) wes edaeidediheagpehgond of Example 21

(109 mgtg, 0. 2eS V\rrklanslolr) ea];ld uﬁ((ssg I\];Igrimtr\gggellqlto%lr% mpg\]: t1 eSr Eq), and the mixture was
stirred for one hour at room temperature and concentrated under reduced pressure. The
reaction was stopped by isopropyl alcohol (0.5 mf). The solid was removed by filtration
under reduced pressure using Celite. The filtrate was extracted with ethyl acetate (20 mé
x 2), washed with water, saturated aqueous sodium bicarbonate solution, and aqueous

sodium chloride solution, dried (anhydrous Na;SO,), and concentrated under reduced

pressure to give an aldehyde compound (540mg, Yield 99%).

Diethyl methylsulfonomethanephosphonate (113 mg, 2.0 Eq, Synthesis, 1969, 170)
was dissolved in THF (3 m¢), NaH (60% in mineral oil, 20 mg, 2.0 Eq) and above obtained
aldehyde compound were added, and the mixture was refluxed for two hours. After
extraction by ethyl acetate (20 mé x 2), the extract was washed with water, saturated

aqueous sodium bicarbonate solution, and aqueous sodium chloride solution, dried
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extraction by ethyl acetate (20 ink x 2), the extract

was washed with water, saturated aqueous sodi um

bi car bonat e sol uti on, and aqueous sodi um chl ori de

solution, dried 47 Consolidated specifi caf¢rsalidagd wecification

9 February 2007 (anhydrous Na2SO4), concent r aisedi @dinbriary 2007

reduced pressure, and purified by prep- chromatography

60% et hyl acetate/ hexane) to give the title conmpound
(ﬂnésﬁow,Nazﬁ%a),mmmenwed dingder ereduerdr pressure, @hd4purified by prep-

chriﬁja{\lo'\éga(pgg?%ﬁ%f%y a%rg%tg%;%aglaea% gl\dflqt oy iét ?c%g? : ungﬁzlé%fj 41%) with
: .b57(dd, 1H), 5.03 11-1), 4.02(d,
the?lﬁ%?érgd%‘fwsr%%&d? of¥: : (9 94(?? 3H) .(2.m61(m )2H), (

2.41(septet, 1H), 1.36(s, 9H), 1.10 & 1.08(two set of
d, gl—l) Exanpl e 35 (3S, 4E) - 3- ({
[ ( 5SRI-BMR{6p0Mplzl (P11 bE opjom diastaxebined 359 diqly dith); B-55(d, 1H),

7530 T30 0101 S Rotind Sl ah s b ik BRe ez ld, 150,
! A :
388 I, P oGotD o GRAT 2R REE IS0 Py T i 0 Bacowo set
ofd,ﬂ;ger 8 9.04(d, 1H), 8.52(d, 1H), 7.95(d, 1H),
7.82-7.69(m 3H), 6.90(dd, 1H), 6.71(dd, 1H), 5.06(m
1H), 3.86(m 2H), 2.98(s, 3H), 2.76(d, 2H), 2.39(m

1H). 1.08 & 1.06(two set of d, 6H) M5 : M+ H 460
Pr e g2 2#MBAS et hod of Exanpl es 36-42 The conpounds

whi i hed by ting.(isS0 i.nal i neal dehyde

(or SHBHS- QB R ber il 50 s Ahuba By b grs:
isoREOWIRR AL A1} adliRY)-54mR MM foRG ) Y-PliftindlE 9821%@9 to the

sane procedure as Preparations’1l,” 2 and 3 (or

Pr e e avingosnd ofifkatbf)e B venspusdtéd ectordifig to @eesmad Yrocedure as

by pr eé)- HPLC using chiral OD colum to isolate active

Fampds 2 iasgive the titleifempoypd.at ed active chiral isoners or

i nactive chiral isomers were hydrolyzed according to

the sane procedure as Preparation 4, and the

I eS UG (SIMAUNIROMRAS o&‘ﬁ%'&r%golﬁ\éirté“9.b4@uiﬁi, 8%2((;f 1H), 7.95(d,
am no- 5- f 'uor o- 4- hydr oxypent anoat e accordi ng”’to the

1H)s dré2-pé6Yes Giil) £6. A8(dEX Hip loed (dd, aHY, 5.06(m, 1H), 3.86(m, 2H), 2.98(s, 3H),

2.76(d, 2H), 2.39(m, 1H), 1.08 & 1.06(two set of d, 6H)

MS:M+H 460

Preparation method of Examples 36-42

The compounds which were obtained by reacting (iso)quinolinealdehyde (or 1- or
2-naphthaldehyde) and ethyl 2-ethyl acrylate (or ethyl 2-propyl acrylate) according to the
same procedure as Preparations 1, 2 and 3 (or Preparations 1 and 16) were purified, if
necessary, by prep-HPLC using chiral OD column to isolate active chiral isomers. The
isolated active chiral isomers or inactive chiral isomers were hydrolyzed according to the
same procedure as Preparation 4, and the resulting compounds were reacted with t-butyl 3-
amino-5-fluoro-4-hydroxypentanoate according to the same procedure as Examples 1 and

2 to give the title compounds of following Examples 36-42.
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2 to give the title conmpounds of follow ng Exanples
36-42. 48 Consolidated specification as at 9 February
2007 Exanpl e 36 5-Fl uoro-3-({
[ (55) - 3- (1-i soqui nol i nyl) - 5- propyl - 4, 5- di h{sarsgligated specification
i soxazol yl ] car bonyl }am no) - 4- oxopent anoi ¢ aci @ at( ftebyuary 2007
| H NVR(500MHz, DVMSO-d6) S 9.02(t, 1H), 8.61(m 2H),
8.08(d, 1H) 7.96(m 1H), 7.85(t, 1H), 7.78(m 1H),

RP, 4.73(m 1H), 3.97-3.92(dd, 1H), 3.70-

%?énp
1. 9%%‘%3 g pephoting Fhrortys “ahyaras o1
1so[9/?ﬁﬁ MSWI@? -@%Pnapﬁz%&ﬁ?&%c?)éltﬁydr 0- 5-i soxazol yl ]

car bonyl } am no) - 5- fl uoro-4-oxopentanoi c acid) (I uu)
QII\/R (500M+Hz, DVSO-d6) S 8.84(s, 1H), 8.59(bs, 1H),
8 0

BrNMRGS 00 Hzs D3VISOidd) 3 FOBO( HHY), 3&@1(m52611(&98(d2+11ﬂ) 7.96(m,
1 3358 7@{” «07%4?1721%982520‘153‘33( g st gl i, 30

36%%%(? t’hyl W?zs’?()é qui Ao hyI ?eﬁin‘@_l[)d 1%&1%3”% 48(m 1H), 1.32(m,

1Heg3ghiy By car b onyl} am no) - 5-fl uoro-4-oxopentanoic
acid) (Iw) 'H NVR(500MHz, DMSO d6) S 8.61(dd, 1H),
8. 4lags : MEI 48602(m 3H), 7.79(t, 1H), 7.65(t, 1H),
5.22-5.06(m iH, 4.72(m 1H), 4.49-4.28(m 1H),
3 84(m 1H), 3.54(m 1H), 2.99-2.54(two m 2H),

Jlé’{gmég)sz 1.99(m 1H), 0.91(m 3H) Mss : M+H 402
anpl e 3-
( 5R3- (ﬁ(ﬂ)@bth%l-@f'(lirfagﬂﬂmph,ismih}ax‘l)héis%k{ﬁ@ﬁ?c'aﬁboﬁ‘ﬁ}amino)-s-

fluoro-4-oxopentanoic acid) (Iuu)

'H-NMR(500MHz, DMSO-dg) & 8.84(s, 1H), 8.59(bs, 1H), 8.02(m, 2H), 7.75(s,
1H), 7.60(m, 3H), 5.01(bs, 2H), 4.73(m, 1H), 3.87-3.82(dd, 1H), 3.70-3.65(two d, 1H),
2.82-2.73(two m, 2H}, 2.05(m, 1H), 1.95(mn, 1H}, 0.96(m, 3H)

Mass : M+H 401

Example 38
(3-({1(55)-5-ethyl-3-(2-quinolinyl)-4,5-dihydro-5-isoxazolyl|carbonyl}amino)-

5-fluoro-4-oxopentanoic acid) (Ivv)

'"H-NMR(500MHz, DMSO-d) 5 8.61(dd, 1H), 8.41(m, 1H), 8.02(m, 3H), 7.79(t,
1H), 7.65(t, 1H), 5.22-5.06(m, 1H), 4.72(m, 1H), 4.49-4.28(m, 1H), 3.84(m, 1H), 3.54(m,
1H), 2.99-2.54(two m, 2H), 2.01(m, 1H), 1.91(m, 1H), 0.91(m, 3H)

Mass : M+H 402

Example 39
(3-({[(5R)-5-ethyl-3-(3-isoquinolinyl)-4,5-dihydro-5-
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Consol i dated specification as at 9 February 2007

i soxazol yl ] car bonyl } am no) - 5-f | uor o- 4- oxopent anoi ¢

acid) (lww) '"H NVR(400MHz, CDC13) S (9.25 & 9.16(two

s, 1H), 8.08-7.64(m 5H), 4.90- 4.84(m 1|-1§qnso|idatedspecification

4.79-4.54(m 2H), 4.01-3.93(two d, 1H), 3.54(d,at PHebruary 2007

3.03-2.87(m 2H), 2.27- 2.19 & 2.10-2.01(two m 2H),

1.10-1.06(m 3H) Mass M+H 402 Exanple 40 3-({
isoxgobileprb@ylpmjnphdiflueyd-H-akopentianyirawid)(Isoxazol yl |

car bonyl } am no)-5- fl uoro-4-oxopentanoic acid) (Ixx)

H-Nl\/R(500M—|z CDC13) S 8.98 & 8.93(two m 1H),

o S ol s [ iy 18 g ey, 5, 0

484@:2711{24% ?Q-(Zéllfiﬂl@r(ndQH}H)Ol §9§’(§\@sd ilHD 3. 53;(@71H% ?o?&(gmwﬁn),z 27-
2. 1%&;3 1%@14@@ mEXEpL - 406(a, 3H)
g&hyl 3- qU|noI|nyI) 4, 5-di hydr o- 5-i soxazol yl ]
shyMdhtfd) - 5- 1 uoro- 4- oxopent anoi c acid) (Iyy)
H-NI\/R(4OOI\/H2 CDC13) 8 9.32 & 9.25(two d, 1H),
8.16-8.03(m 2H), 7.83- 7.73(m 3H), 7.62-7.55(m 1H),

4. 9534,,@4@ 3H), 3.86(two d, 1H), 3.45-3.39(two d,
IH), 3.17-3.01(two m IH), 2.90-2.82(m 1H),

2. 23-QI526hp-3-18-HuinctingB-£5-AdHyAr 0Bk oxakolcadb Ny amins))-5-

Mass MrH 402 Exanple 42 5-Fl uoro-3-({
flugrosRpxepandanniepsid) dxgR- qui nol i nyl ) - 4, 5- di hydr o- 5-

i soxazol yl ] car bonyl } am no) - 4- oxopent anoi ¢ acid) (lzz)

50 Consolidated specification as at 9 February 2007

'"H-NMR(500MHz, CDCl;) & 8.98 & 8.93(two m, 1H), 8.56-8.21(m, 1H), 8.03-
7.94(m, 2H), 7.73(bs, 1H), 7.60(m, 1H), 7.53-7.48(two m, 1H), 4.94-4.64(m, 3H), 4.27-
4.22(two d, 1H), 3.77(d, 1H), 3.07 & 2.92(two m, 2H), 2.31-2.22(m, 1H), 2.12-2.05(m,
1H), 1.10(t, 3H)

Mass : M+H 402

Example 41

3-({[5-ethyl-3-(3-quinolinyl)-4,5-dihydro-5-isoxazolyl}carbonyl} amino)-5-
flnoro-4-oxopentanoic acid) (Iyy)

'"H-NMR(400MHz, CDCls) § 9.32 & 9.25(two d, 1H), 8.16-8.03(m, 2H), 7.83-
7.73(m, 3H), 7.62-7.55(m, 1H), 4.95-4.76(m, 3H), 3.86(two d, 1H), 3.45-3.39(two d, 1H),
3.17-3.01(two m, 1H), 2.90-2.82(m, 1H), 2.27-2.20(m, 1H), 2.09-2.00(m, 1H), 1.10-
1.05(m, 3H)

Mass : M+H 402

Example 42

5-Fluoro-3-({[(5R)-5-isopropyl-3-(2-quinelinyl)-4,5-dihydro-5-

isoxazolyl]carbonyl}amino)-4-oxopentanoic acid) (Izz)

50



"H NMR(400MHz, CDC13) S 8.24(m 1H), 8.14(m 1H),

8.04(d, 1H), 7.88(d, 1H), 7.79(m 1H), 7.65(m 1H),
7.51(bs, 1H), 5.13-4.35(m 3H), 4.05-4.00(two d, 1H),
3.73(d, 1H), 3.05-2.82(m 2H), 2.42(m 1Hjonselidagcpecification
6H) Mass: MrH 416 Preparation net hod of Exanpl@sitg3ed®ary 2007
The conpounds obtai ned by reacting an aronmatic

al dehyde (Bioorg. Med. Chem Lett., 1996, 6, p2173,

3. " CHGNVEB@IAMHZOUBCI) S, 8. 24n2) Fandl 1 iy lIED 28 Sialy 1L ED, 7.88(d, 1HD),

EETR TR L @s&?ﬁﬁéﬁ&%ﬁi_&{ f a_tz‘f-éﬁ-?é?@?{%ir & Ii)? 3.73(4
SRR B R 2 M 0D, BOGRER ' T6 i sol at e actl ve )

chi madssi: sprerse The i solated active chiral isoners or

i nactive chiral isomers were hydrolyzed according to

the sane procedure as Preparation 4, and the

resul ti ng conpounds were reacted with t-butyl

3- amtARATBLipR yanthod of BuawRles ddtnoat e  according to the

sa r .EX les..1 and 2 to qgi,ve.,the. titl
c oA B, ARaET RY i Al ddal feookah Pigois ea. Chem
Let; (496, 6, p2173, J. Org. Chem., 1978, 43, 1372 - -
A B Ry 3. (727 1 55T opyl phonyt) —a 52t R Pocty] acrylate (pr cthyl 2

isoprpper barylatd) amiconling Fo fthel aame dproxaientaareparaiond (| aadnd 3 (or
" H NVR(500MHz, DMSO-d6) S 8.53(bs, 1H), 7.40(m ZH{,
Prepargons 1 and 19) were parifipd, ifi ngcesssryo 2y sep-HRJ.C usineghigal OD column
to %%l_ﬁléez Hﬁ:tlgvfﬁﬁq:ﬁ?al g;?éftgé“lg gBleeg' 3&9}#(1 %;f;‘i"?e_ c_f:i4 Ei:s[ﬁ)\l\rgirgé c’)rllwa(’:tive chiral
isoréi1§5n%'|@9§ %ﬂ?roly%ecﬂ-%(:&:rd@ébto 388 px?dé)edd\@sa% Prelygija_lltig’ﬁ9 31, and the

resultipg {Bnipdufidse mterdutadtgdp hethy k-butyl €3-ylnods-BuekiohttlydroRypentanoate
i soxazol yl } car bonyl ) am no] - 5-f | uor o- 4- oxopent anoi ¢

acceighing tq Hgojeme-pravriwe oRExanmisol de) 35t@ 2he( thd, titkHpompounds of
7.67( 1H),,.7,48(m 1H), 7.38(d, 51 Consoli dated

follomg Bl €S T o koot uar y 2007 2H), 5.24-5.12(q,
1H), 4.76-4.69(m 1H), 4.59-4.26(m 1H), 3.68(m 1H),
3.49-3.43(two d,

Example 43

3-({[S-Ethyl-3-(2-isopropylphenyl)-4,5-dihydro-5-isoxazolyljcarbonyl}amino)-

S-flnoro-4-oxopentanoic acid (Iaal)

'"H-NMR(500MHz, DMSO-dg) 8 8.53(bs, 1H), 7.40(m, 2H), 7.32(m, 1H), 7.25(m,
1H), 5.02(bs, 2H), 4.72(m, 1H), 3.60-3.54(two d, 1H), 3.46-3.43(two d, 1H), 3.40(m, 1H),
2,78-2.60(two m, 2H), 1.95(m, 1H), 1.85(m, 1H), 1.14(s, 6H), 0.88(m, 3H)

Mass : M+H 393

Example 44
3-[({3-[3-(tert-Butyl)phenyl]-5-ethyl-4,5-dihydro-5-

isoxazolyl}carbonyl)amino]-5-fluoro-4-oxopentanoic acid (Iaa2)

'"H-NMR(400MHz, DMSO-de) & 8.56(dd, 1H), 7.67(s, 1H), 7.48(m, 1H), 7.38(d,

bl



1H), 2.96-2.56(two m 2H), 1.98(m 1H), 1.85(m 1H),
1.29(s, 9H), 0.89(d, 3H) Mass M+H 407 Exanple 45
3-[({3-[4-(tert-Butyl)phenyl]-5-ethyl-4,5-di hydro-5

i soxazol yl }car bonyl ) am no] - 5-f | uor o- 4- oxo peprsalidated specification
acid (laa3) 'H NVR(500MHz, DMSO-d5) 6 8. 52(bsas af BFebruary 2007
7.58(m 2H), 743(dd 2H), 5.10(bs, 2H), 4.71-4.65(m

59 t - 3. 35(t
M) -5 %@ﬁ ( iﬁ?m ?1)9&(5&14 244, lﬂl),szz@&m 11?1)')) 3.49-3.43(two d,
1HE 2348 5604 w%}ﬁ?f.ﬂ%(nﬁ D Mg S Ml A0 40(s B85 B
[ (5RMase-~ Mpapuopy! - 3- (2-i sopropyl phenyl ) -4, 5-di hydr o- 5-
i soxazol yl ] car bonyl } am no) - 4- oxopent anoi ¢ acid (1 aa4)
"H NMR(500MHz, CDC13) 6 7.60-7.53(m 1H), 7.41(m 2H),

27-7.23(m 214), 5.20-4.91(m 1H), 4.71(m 1H),
4% iH), 3.69-3.64(two d, 1H), 3.45-3.38(m

5 mpi¢ 45
S g e oo s 26 O
iso%(#é@%ﬁ@o@lﬁ%&ﬁgﬁmg%ﬁlJxBB@H%anS‘acidSﬁQﬁﬁpyl 4, 5-dih

I soxazol yI }car bonyl ) am no] - 5-f | uor o- 4- oxopent anoi c
aC| EN ' H- NMR(500MHz, CDC13) 6 7.69(s, 1H),
g,kl M OOMHZ,lT()MSchiB) 3 §52(56,t,H)1 S $(m LH) 7 4361 ), 5.10(bs,

il ity Thsatelfly, 113 keriisiad e R o, 25
Lg%ﬁ%r u ?y's%%:/lmEx'%ﬁgl e 42(3-’)%??1?93&?%' fcation as a

[ (3Midks IM-i3 poENyYl | - 3-yl - 5-i sopropyl - 4, 5-di hydr o- 5-

2
4

Example 46
S-Fluoro-3-({[(SR)-5-isopropyl-3-(2-isopropylphenyl)-4,5-dihydro-5-

isoxazolyl]carbonyl}amino)-4-oxopentanoic acid (Iaa4)

'"H-NMR(500MHz, CDCly) & 7.60-7.53(m, 1H), 7.41(m, 2H), 7.27-7.23(m, 2H),
5.20-4.91(m, 1H), 4.71(m, 1H), 4.54-4.42(m, 1H), 3.69-3.64(two d, 1H), 3.45-3.38(m, 2H),
3.12-2.77(m, 2H), 2.32(m, 1H), 1.22(d, 6H), 1.05(d, 6H)

Mass : M+H 407

Example 47
3-|({(5R)-3-[3-(tert-butyl)phenyl]-5-isopropyl-4,5-dihydro-5-

isoxazolyl}carbonyl)amino]-5-fluoro-4-oxopentanoic acid (Iaa5)

'H-NMR(500MHz, CDCl;) § 7.69(s, 1H), 7.48(d, 1H), 7.41(d, 1H), 7.35(t, 1H),
4.74-4.50(m, 3H), 3.69(d, 1H), 3.40(d, 1H), 3.06-2.77(m, 2H), 2.32(m, 1H), 1.33(s, 9H),
1.04(m, 6H)

Mass : M+H 421
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I soxazol yl ) car bonyl ] am no}-5-fl uor o- 4- oxopent anoi c
acid (laa6) 3-Bi phenyl carboxal dehyde (see Synthesis,
2003, 337) was used as a starting material to give
the title conound. ' H NVR(500MHz, DNMSO- d6)Censglidmgchspecification
1H), 7.87(d, 1H), 7.73-7.69(, 4H), 7.52(m 1#)at9 February 2007
7.45(m 2H), 7.38(m 1H), 5.03(bs, 2H), 4.63(m 1H),
3.73-3.57(m 2H), 2.67-2.63(two m 2H), 2.22(m 1H),
0.89(m 6H) Mass : MtH 441 Preparation nethod of
Exampl es [49-59 4-Substituted pyridi ne

- %&‘&Fgghydes wer e obtained by a nethod known in

us ' gy 54 < €y were reacted
R e LR s i (AT = M
isoRaKbl3)cadbor}IRRinaL-5 FRfrd-40@pd@danoitRid @asé)t i N9
conpounds were purified, if necessary, by prep-HPLC
usi FgBiphemdtar@natishydm (o Spwhetie 2008| B87r wasalised as a starting
is.oEers. %Ee_ i sol ated active chiral isomers or
majeriah o ghye ititlgicomeppdr s were hydrol yzed according to
the sane procedure as Preparation 4, and the resulting
conmpounds were reacted with t-butyl

3- atjmonvR(bboMER; @Ms@rﬂrﬁpgatz@ﬂ%ﬁi agsQf OiiH’)g AB-§ B8, 4H),
same procedure as Exanples 1 and 2'to give the title
7.52@apbidn ds4 5, f31), 6\vidGe, EP0BGsA9HRM.63@mxatid), 8. 703.57(m, 2H),

-
2-5?1?;-5%1(‘?{% mg2H ) 222(me i H}10)89%ms6H) hydr o- 5-i soxazol yl |
car I,%%ﬁégp) -5- fluoro-4-oxopentanoic acid (laa7)
| H ( , DMBO-d6) 6 12.41(bs, 1H), 8.61(s, 1H),
8.59-8.53(dd, 1H), 7.87(m 1H), 7.44(m 1H),
5.19-5.04(two d, 1H), 4.70(m 1H), 4.45-4.27(m 1H),
3. 6 Praparatibh m&hd@ ofiExdidples 3999- 2. 53(two m 2H),
1.96(m 1H), 1.86(m 1H), 0.85(m 3H) Mass : M+H 352
53 Coridsiituied Bridipe ererhoxeidehydea sveae obtamsdr oy pymetbed known in

US SORTRAE 198 L08R et NS 22 B e ppsted asongine e apg procedure
* PBEATOTy Iy M nS T oo | A S): o e i grppounds were
purifeadd i hea8jary, by prep-HPLC using chiral OD column to isolate active chiral
isomers. The isolated active chiral isomers or inactive chiral isomers were hydrolyzed
according to the same procedure as Preparation 4, and the resulting compounds were
reacted with t-butyl 3-amino-5-fluoro-4-hydroxypentanoate according to the same

procedure as Examples 1 and 2 to give the title compounds of following Examples 49-59.

Example 49
3-({|5-Ethyl-3-(2-pyridinyl)-4,5-dihydro-5-isoxazolyl]carbonyl} amino)-5-

fluoro-4-oxopentanoic acid (Iaa7)

'H-NMR(500MHz, DMSO-ds) & 12.41(bs, 1H), 8.61(s, 1H), 8.59-8.53(dd, 1H),
7.87(m, 1H), 7.44(m, 1H), 5.19-5.04(two d, 1H), 4.70(m, 1H), 4.45-4.27(m, 1H), 3.67(m,
1H), 3.42(m, 1H), 2.95-2.53(two m, 2H), 1.96(m, 1H), 1.86(m, 1H), 0.85(m, 3H)

Mass : M+H 352
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" H NMR(400MHz, CDC13) 8 8.58(d, 1H), 7.90(s, 1H),
7.65(bs, 114), 7.45-7.39(m 1H), 4.98-4.68(m 3H),
3.92 & 3.88(two d, 1H), 3.52 & 3.47(two d, 1H)
3.05-2.86(m 2H), 2.23-2.18(m 1H, 2.08- Qom@(d@tetiﬁl)ec:ﬁcatlon
1.38(s, 9H), 1.05(t, 3H) Mass M+H 408 Exanpl es &P February 2007
3-[({(5R)-3-[4-(tert-butyl)-2-pyridinyl]-5-isopropyl -
, 5-di hydro-5
i soxazol yl }car bonyl ) am no] - 5-f | uor o- 4- oxopent anoi c
aC| )éalaal 0 "H NMR(400MHz, CDCI3) S 8.58(d, 1H),
RIEPY 7 61(bs, 1H), 7.43(m 1H), 4.84(m 1H)

H) %@%ﬁ?@gﬁﬁﬁﬁ%&@@ﬁim}@ b 'kﬁ%g) 55(t wo d,

isoi’.ai)ﬂﬁ}ﬂarﬁbﬁyl}ﬁﬁﬁloml'ﬂlﬂﬁ'g-4~@®@ﬂfﬁofb2a§d
[5-Ethyl -3-(4-is obutyl-2-pyridinyl)- g di hydro 5-
i soxazol yl ] car bonyl } am no) - fI uor o- 4 oxopent anoi c

ac d@ﬁ@%(gbowﬁz '(\:/5@3(658 5&(,4) 1), 77d%31§,§11§)1%)865?bs5121§1) 7.45-7.39(m,
1Hg, 41%@( 56@%‘“@}1)352?% &3 %%Et% &%fs%gg%,@(?&é“éﬂ 3/05-2.86(m, 2H),

2.23- 29&(1'?;1 85gt2/\@8 ?mﬁﬁl)l,H)Ol%@csOﬁ?(lm(Phﬂi) Mass MrH 408
anmpl e
[ 3- Mas&cMJyHﬂrBSpyrl di nyl)-5-et hyl -4, 5-di hydro-5- 54
Consol i dat ed specification as at 9 February 2007
i soxazol yl ] car bonyl } ami no) - 5-f | uor o- 4- oxopent anoi c
aC| xé-l a@ﬁ%i | H NVR(500MHz, CDCl 3) S 8.79(d, 1H),
7.76(d, 1H), 7.46(bs, 1H), 4.84-4.40(m

3 , e N LA o Ldi L
oy A iR,
isoﬁaz@g(l}narhﬁ)yl)a:tnlﬁal-ﬂ%ﬂlﬁi'b-ﬂmeﬂthﬂoﬁt%id @sagpl e 54

'"H-NMR (400MHz, CDCl;) & 8.58(d, 1H), 7.88(d, 1H), 7.61(bs, 1H), 7.43(m, 1H),
4.84(m, 1H), 4.60(bs, 2H), 3.89-3.82(two d, 1H), 3.60-3.55(two d, 1H), 3.04-2.86(m, 2H),
2.38(m, 1H), 1.38(s, 9H), 1.07(m, 6H)

Mass : M+H 422

Example 52
3-({[5-Ethyl-3-(4-isobutyl-2-pyridinyl)-4,5-dihydro-5-

isoxazolyl]carbonyl}amino)-5-fluoro-4-oxopentanoic acid (Iaal0)

'"H-NMR(500MHz, DMSO-dg) & 8.58-8.52(dd, 1H), 8.49(s, 1H), 7.68(s, 1H),
7.27(s, 1H), 5.19-5.04(m, 1H), 4.69(m, 1H), 4.46-4.29(m, 1H), 3.68(m, 1H), 3.41-3.37(dd,
1H), 2.93-2.46(m, 4H), 1.95-1.85(two m, 3H), 0.86-0.82(m, 9H)

Mass : M+H 408

Example 53
3-({[3-(4-Acetyl-2-pyridinyl)-5-ethyl-4,5-dihydro-5-

54



3-({

[3 (4- Cycl opropyl - 2-pyridi nyl)-5-ethyl -4, 5-di hydro 5-

i soxazol yl ] car bonyl } am no) - 5- f | uor o- 4- oxopent anoi c

acid (laal2) 'H NVR(500Mz, DI\/SO d6) 6 12.89yspkdated specification

11- 1), 8.41(t, 1H), 7.56(d, 1H), 7.12(m 1H)asat9 February 2007

5.19-5.04(m 11-1), 4.72-4.66(m 11-1), 4.46-4.27(m

11-1), 3.69-3.63(m 1H), 3.39- 3.35(two d, 1H),
isopazglyljrarhgnyl} aprino)-3-fBrre-45mopentanoic)aci® (1881, 80( m

3H), 1.06(m 2H), 0.86-0.80(m 5H) Mass MH 392

Exanpl e 55 3-({

3-( I I I 2
Fsoig[z% ?car %’ngﬁ} 5%%375@1)‘ Zor o§t Open ‘Paﬁg{ 75'6(135 tH,
48&@40(@, aH1,3).90-B-g9 )0tz 3. sma)w§d81ﬁ§>(3i@4 2334(11}1 2H), 2.65(s,
7.67(m 2H), 7.26 11- 1) 4.88-4.82(m

3H), b@cdkzm)ﬁfmslfstzenuMbIwﬁ(rm;LsH) 3. 45- 3 41(tvvo d,

11-1), 2.96-2.80(m 2H), 2.20-2.12(m
sm&%ﬁéﬁ%%?m 1H), 1.83(m 2H), 1.72(m 2H),
1.60(m 2H), 1.01(t, 3H Mass M+H 420 Exanple 56

3-({
[ (5SBxadnlidsgycl opentyl - 2-pyridinyl)-5-isopropyl -4, 5-di
hydr o- 5-

i s 08 [3-(#-Ceclopopyl-Rapyiritiny -5t dthigir )5 4lilopdrpesat anoi ¢
. oacid (I aal 4). 55 Consolidated specification as at 9
isoxazghylicavbanyfiamippprfinenoirexopemsangicacl G831 1H) ,
7.74(d, 1H), 7.63(bs, 11-1), 7.38-7.32(dd, 1H),
4.88-4.81(m 1H), 4.53(bs, 2H), 3.87-3.79(two d, 1H),

g ggﬂgmgl&((ﬁ]mgﬁz éMst) d6)36 1239(%5%(%}(“8 éﬂi%f ]ﬁ{) 7888 LD, 7.126m,

1H12H) 19 séx ozaﬁ{nmzm J72- 46@51(, MHRH).46-2 ZGGﬁmlHﬁH)s oheBse3(MEHH), 3.39-
a

3 3?@“’?41»(11}5[) 8#%&%‘74(211 pW) - @2 p26n.e1 Hyl 2.99-8-8hy dHy- 506(m, 2H),

0. gggjg%)?zoglﬁ*] car bonyl } am no) - 5- f | uor o- 4- oxopent anoi c

Mass ; M+H 392

Example 55
3-({]3-(4-Cyclopentyl-2-pyridinyl)-5-ethyl-4,5-dihydro-5-

isoxazolyl]carbonyl}amino)-5-fluoro-4-oxopentanoic acid (Iaal3)

'"H-NMR(500MHz, CDCl;) § 8.50(d, 1H), 7.67(m, 2H), 7.26(m, 1H), 4.88-4.82(m,
1H), 4.65(bs, 2H), 3.88-3.81(two d, 1H), 3.45-3.41(two d, 1H), 3.05(m, 1H), 2.96-2.80(m,
2H), 2.20-2.12(m, 3H), 2.02-1.96(m, 1H), 1.83(m, 2H), 1.72(m, 2H), 1.60(m, 2H), 1.01(t,
3H)

Mass : M+H 420

Example 56
3-({[(SR)-3-(4-cyclopentyl-2-pyridinyl)-5-isopropyl-4,5-dihydro-5-

isoxazolyl]carbonyl}amino)-5-fluoro-4-oxopentanoic acid (Iaal4)
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' H- NMR(400MHz, CDC13) S 8.61(m 11-1), 7.75 (d, 11-1),
7.64(bs, 11-1), 7.39- 7.33(dd, 1H), 4.86-4.53(two m

3H), 3.87(t, 1H), 3.50-3.45(dd, 11-1), 3.05-2.85(two

m 2H), 2.63(m 11-1), 2.22(m 11-1), 2. 08pwplidated gpecification
1.93-1.80(two m 5H), 1.44(m 5H), 1.05(t, 3HpsatQEssruary 2007
MtH 434 Exanpl e 58 3-({

[ 5- Et hyl - 3-(5, 6, 7, 8-tetrahydro- 1| -isoqui nolinyl)-4,5-di
hydr o- 5-

ot o RSV B R Pkt L I e S 38732000

IH%,LFEQ -4.83aR0(H), 4&3;&%& 2}5)6 354 7%(%\%%)(%1}1%_;@63%%% d, 1H), 3.12-

4. 74-4766( .48

303(1175113) 6B802R.858m 1P H),32 48613, ALY, M. 16(&E)2H)2 - 18R(R, &818”11 78(m, 2H),
2.80-2.72(m 3H), 2.62-2.53(m 1H), 1.99-1
16?1@1} 211), 887(m, @(m 11-1), 1.71-1.69(m 4H),

84 Mass MrH 406 Exanpl e 59
5 FI N@](I{gH) ™

[ 5- |sopropyl 3- (4- phenyl - 2- pyri di nyl ) -4, 5-di hydr o- 5-
i soxazol yl ] car bonyl } am no) - 4- oxopent anoi ¢ acid (laal 7)
56 @asglle gated specification as at 9 February 2007
1H NVR(400MHz, CDC13) S 8.68(d, 1H), 8.14(s, 1H),
7. 68C{{3-H-y cloh &8 1-2r pyridifyl)-5-éth§ld,3-diBydno-BH)
. 4.86-4.60( 3.92-3.87(two d, 1H), 3.62(d, 1H),
180’3%1@&1}2?8'&031}**214}10 )- élugg?ﬁroxmyntayomaqd feald) 6H) Mass
: MtH 442 Preparation nmethod of Exanpl es 60-63
(2S)-4-(tert-butoxy)-2-({[(5R)-5-isopropyl -3-(1-isoqui

nol i AYNIMARE40 VAN YIS @5P5 8.61(m, 1H), 7.75 (d, 1H) 7.64(bs, 1H), 7.39-
i soxazol yl'] car bonyl } am no) - 4- oxobtt anoi ¢’ aci

7.33(@1t wlhéoﬁéibtyﬁ(wmn 3¢1)r BATL,I 101), B150-3CH{DANGH)( 3(0542)85\61v¢d1m, 2H),
p(O-.t-Bu and hydr ol SI ;%(vvas reacted accordin
2.6t 1D 244 lpﬂr)o%%@a JFs 1 B dhEYa BnSB).tlgtginy 8H), 1.05(t, 3H)
br owmgtw Hﬁ?& one derivative (tert-butyl (3S)-5-
[(5R) 5-isopropyl -3-(1-isoquinolinyl)-4,5-di hydro- 5-
i soxazol yl ] car bonyl } am no) - 4- oxopent anoate). This
br okxmetpie/58 ket one derivative was
3-({[5-Ethyl-3-(5,6,7,8-tetrahydro-1-isoquinolinyl)-4,5-dihydro-5-

isoxazolyl]carbonyl}amino)-5-fluoro-4-oxopentanoic acid (Iaal6)

'"H-NMR(500MHz, DMSO-dg) & 8.60-8.53(dd, 1H), 8.30(d, 1H), 7.15(d, 1H),
5.20-5.05(m, 1H), 4.74-4.66(m, 1H), 4.45-4.25(m, 1H), 3.75-3.68(m, 1H), 3.47-3.41(m,
1H), 2.94-2.88(m, 2H), 2.80-2.72(m, 3H), 2.62-2.53(m, 1H), 1.99-1.93(m, 1H), 1.88-
1.80(m, 1H}), 1.71-1.69(m, 4H), 0.88-0.84(m, 3H)

Mass : M+H 406

Example 59

5-Fluoro-3-({[5-isopropyl-3-(4-phenyl-2-pyridinyl)-4,5-dihydro-5-

isoxazolyl]carbonyi}amino)-4-oxopentanoic acid (Iaal7)

56



reacted with di phenyl phosphinic acid in KF/ DVF (see
Preparation 5) to give diphenyl phosphoryl oxynet hyl

ket one derivative, which was then reacted accordin

the sanme procedure as Exanple 2 to give tHensel I@Qt@gspemf'catlon
conpound (Conpound of Exanpl e 60). The conpou#fds IgEbruary 2007
foll ow ng Exanpl es 61-63 were obtai ned from

I-phe trifluoronmethyl)-1Hp razol 5-ol,
3- beHz @@ﬂH@xQDﬁéﬂﬁ)gﬁg(ﬂahﬂhe? 463, iHDoBGB(RI Hhadiss(m, 1H),

7. sﬁ‘%ﬁr di Fﬁb ‘ﬁ%éeﬁpéﬁé'{%ﬁé%eﬂ%@y §§. ﬁ%o‘éesz(f’iﬁ{pﬂ 595%6(m, 2m),

235&53@1)51(%?(1%6%&%H§ (1-isoquinolinyl)-

ro- 5-1 $oxazol yl ] car bonyl }am no) - 4- oxopent anoi
c aMﬁks(l\/&Hﬁa)}Z H NVR(500MHz, DMSO-d5) S 8.92(m
11-1), 8.58(m 1H), 8.05(m 11-1), 7.94(m 1H),
7 81(m 1H) 7.75-7.72(m 3H), 7.57(m 3H), 7.49(m

65(two m 3H), 3.79-3.75(two
d ffeliﬁm ‘3“6@‘%0‘%?{% lesf&‘u“ 2.65(two m 2H),

2 20y P Bl o

1sof§2@lﬁpjc@rb6ﬁyl@§f§?m #(dxobutanoic acid [obtained by coupling reactmn of
(5R) - 5-i sopropyl -3-(1-isoqui nolinyl)-4,5-di hydro-5

Comeamhi‘@fllﬂ itbad Oyt BarONE) adkd bydrobys{s] was reacted according to the
yl -3-(trifluoronethyl)-1H pyrazol -

5-
Sangﬂ qraﬁifi]ugsee%& Brsparation:? &0 givadronomefhyhkgiormiaiyativtes byl (35)-5-

broog? AR Rbpr By PRl ooty PRGNy ibes- 2,03, ) 19
130;&5?@?%%%}mﬁln’é?—zﬂox%géﬁfhnofiw) %ﬁfsga%l%oml:fﬁ)yl kc;:_tl)one derivative was

rea&ﬁd’ 5“&h691@phenillpl)msphlrﬂé acﬁdGﬁ( nKEZHIF Zs&S(Hr’epaIdtﬂ)qn 5) to give
24 Exanpl e 62
dlpbgs)‘lﬂ@sm%ylséwzywbk%&%ﬁ @ersfﬂavgwhlgh as theardpaofeskgqeoslipg to the

s RN e BB il SomBeRad (G TRaPY PRI )

) 4- oxopent anoi ¢ aci d (I aa20)

The compounds of following Examples 61-63 were obtained from 1-phenyl-3-
(trifluoromethyl)-1H-pyrazol-5-ol, 3-benzyl-4-hydroxy-2(5H)-furanone, or isobutyric acid

according to the same procedure as above.

Example 60
(35)-5-[(diphenylphosphoryloxy}-3-({[(SR)-5-isopropyl-3-(1-isoquinolinyl)-

4,5-dihydro-5-isoxazolyl]carbonyl}amino)-4-oxopentanoic acid (Iaal8)

'"H-NMR(500MHz, DMSO-ds) 8 8.92(m, 1H), 8.58(m, 1H), 8.05(m, 1H), 7.94(m,
1H), 7.81(m, 1H), 7.75-7.72(m, 3H), 7.57(m, 3H), 7.49(m, 4H), 7.35(m, 2H), 4.90-
4.65(two m, 3H), 3.79-3.75(two d, 1H), 3.69-3.67(two d, 1H), 2.65(two m, 2H), 2.22(m,
1H), 0.84(m, 6H)

Mass : M+H 614
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"H NVR(500MHz, DMSO-d6) S 8.97(t, 1H), 8.58(d, 1H),
8.04(d, 1H), 7.92(d, 1H), 7.81(m 1H), 7.73(m 1H),
7.23-7.07(m 6H), 7.51(m 1H), 4.79-4.65(m 3H), 3.92-
3.87(two d, 1H), 3.74-3.68(two d, 1H), 2. 82cmmol®tey specification
2H), 2.31(m 1H), 0.95(m 6H) Mass : M+H 586 as@tarpbmmary 2007
63 (38) 5- (i sobutyryl oxy)-3-({

Rg -1 sopropyl - 3- (1-isoqui nolinyl)-4,5-di hydro- 5-
| SO Bl¢ pEar bonyl } ani no) - 4- oxopent anoi ¢ acid (Il aa2l)

8. 7% 3 2&&%85 53?%3@1@3@?3&?% ‘Hﬂlhydr?)6 E_d IIiI)H),
isofudfhiileardii bk Box 11 nCHi T (ltior Bl B i fyacol-s-

yl]&tj)}per&aﬁ&@rﬁbuﬂ(ﬂalﬁ 31(m 1H), 1.05(d, 3H), 0.95(m
Mass : MtH 484 58 Consoli dated specification as

at 9 February 2007 Exanple 64 (3S)-3-({

eon éﬁm(?;@@\d R Ien AN Zé&%‘&” ol B0 &, TH), 8.03(
1ngs§‘z%§)1(1%{ﬁ 78ORR, B A 1 S8 Tt AB.47.51734(m, 3H),

6.27@0 QHI) N9 Lo 3YIIsym4 2 1) di Ry Or Py, | | {igpr R
)§4 o>D<obut an0|Xc ac?d (cgéldelﬁggégxgggdldvaﬂt%gbﬁn%@mm 284
2.60(nQ-2H )nRB8Bifph, iy 0.2¢{vardH)e) and vi nyl nmagnesi um br omi de
were reacted, and the resulting conpound was reacted
acc o n§1 18 62he same procedure as Exanple 2 to give
the title conmpound. | H NVR(400MHz, DMSO-d6) S
12.27(bs, 1H), 8.95(t, 1H), 8.74-8.67(two d, 1H),
8. 5q{yxmpkéd2 8. 04(d, 1H), 7.92(d, 1H), 7.83-7.72(m
2H), 6.47(m 1H), 6.22-6.11(two dd, 1H),
5. 7139- Siﬂéthmzyﬂds-oiﬁ)z,s dm‘V/ﬁfJFB—fﬁfﬂnyl)Bxﬁpf}iﬁ{[@()Iﬂ-lséﬂﬂ)opyl-S -(1-
372364rr(1i , 2.82(m 1H), 2.62-2.49(m 1H),
180%1139'(%1)- fydihgdoufisoxarglylearbonylimming) @-oxapentanaici asid (1aa20)

'"H-NMR(500MHz, DMSO-dg) & 8.97(t, 1H), 8.58(d, 1H), 8.04(d, 1H), 7.92(d, 1H)
7.81(m, 1H), 7.73(m, 1H), 7.23-7.07(m, 6H), 7.51(m, 1H), 4.79-4.65(m, 3H), 3.92-
3.87(two d, 1H), 3.74-3.68(two d, 1H), 2.82-2.58(m, 2H), 2.31(m, 1H), 0.95(m, 6H)

Mass : M+H 586

b

Example 63
(38)-5-(isobutyryloxy)-3-({[ (SR)-5-isopropyl-3-(1-isoquinolinyl)-4,5-dihydro-5-

isoxazolyl]carbonyl}amino)-4-oxopentanoic acid (Iaa21)

'H-NMR(500MHz, DMSO-dg) & 12.39(bs, 1H), 8.96(t, 1H), 8.73(m, 1H), 8.58(dd,
1H), 8.04(d, 1H), 7.92(d, 1H), 7.81(t, 1H), 7.73(m, 1H), 4.78(m, 2H), 4.68(m, 1H), 3.87(,
1H), 3.73-3.68(two d, 1H), 2.79-2.60(two m, 2H), 2.56(m, 1H), 2.31(m, 1H), 1.05(d, 3H),
0.95(m, 9H)

Mass : M+H 484
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t - But yl

(3S) - 3-am no- 4- hydr oxy- 5-(2- pyri di nyl oxy) pent anoat e

(VI11f) The bronmonet hyl ket one derivative X (3

7.93 mmol), an intermediate in Preparati of%s0 'd/@é%jspeaﬁcatlon
di ssol ved in benzene (30 n8), Ag2CO8 (2.62 g, asiat 9 Felppary 2007
and 2- hydroxypyridine (0.93 g, 1.2 Eq) were added,

and the mixture was stirred under reflux at 8011 for

3 d&yempieédreaction nixture was filtered through

e ok e e e
. j ' Xl 466 ,
oSSR st sy ahizg (1) (106

( XI WeiizB7 anjde Oddrid@tiveod) (©B)8-(RbLgiteed-2-WRSR)-5-isopropyl-3-(1-
~ dissolved in a solvent m xture of
lsoq%wlmif)df} &fdifyslrg-frdstranalyll¢bonyl) anying ) - omghytariiaBiasid (ddidensed

B e s
and;tﬁ?‘féshﬁﬂlg% J)%hﬁ(ﬁ) REY ¥ eﬁaatc%rﬂf %[dco PO ogéHuQ{ ﬁsdﬁ xample 2 to

ution reac Ion SO I on wasS concen

givelti@dattlcreeipeadd pr essure. The residue was extracted
with ethyl acetate, washed with water and aqueous
sodi um chl oride solution, dried 59 Consolidated

Spe%ﬁ%@d@ Seflseb ek 5.8t S3olES Sufes. 6rtwo o, 11D,

s S SRRENT 20 S P AhEa) DS PA 0H cvo

1HQI50UP5 eﬁ(ﬂavbeidcqmowd(rﬁr ?H?fﬁ%-ébi@grﬁ Yas 1.88\aen, 1H), 2.82(m,
(Pd/ ©) under hydrogen bal | oon for 40 m nutes to give

lH); ﬁé2t2 49(m, d blpb3d(dh, (HS0. 6 (m, ¥B) .  Preparati on met hod
aarrpl es 65 66 Conpound Vhf (or VIilu) and VIIIf
eatM'di* R cor di ng to the sanme procedure as
Exanpl es 1 and 2 to give the title conmpounds of
Exanpl es 65-66. Here, VIIlu represents
5- ephypardtibn 22 SOpr opyl phenyl) - 4, 5- di hydr o- 5-i soxazol ec
arboxylic acid. Exanple 65 (3S)-3-({
[ (5RBubyli (3S}asﬂpyhe@nlﬁﬁ}ﬁoquh(ar;glr'idiyyl))xﬂ)psnﬁhhytér(viﬁf}
[ soxgzol yl ] car bonyl } am no) - 4- oxo- 5- ( 2- W| nyl oxy) pen
t andfe bagmgmethyh Xgione: dqnmmm(es 2,2 Ve 91),8a19 igageediate in

Pre&aE%ﬁon? 28 %ds dl%g%IVed] 1%%%6%3::330 éiﬂgégdg(gé{?ﬁ 77(£ "Eq) and 2-
hydﬁ)x@fgilkiéﬁne |(d)'.|)93 g,5 1Q7E®Swe1%@dde£ add(the mixture was stn*red under reflux at
800 for 3 days. The reaction mixture was filtered through Celite, concentrated under

reduced pressure, and purified by column chromatography to give 2-pyridinyloxymethyl
ketone derivative (XIf) (466 mg, Yield 14%).

2-Pyridinyloxymethyl ketone derivative (XIf) (227 mg, 0.548 mmol) thus obtained
was dissolved in a solvent mixture of tetrahydrofuran/methanol (3:2 v/v) (10 nd), NaBH,
(43 mg, 2.0 Eq) was added at 00, and the mixture was stirred for 30 minutes at room
temperature. The reaction was stopped by saturated ammonium chloride solution, and the
reaction solution was concentrated under reduced pressure. The residue was extracted

with ethyl acetate, washed with water and aqueous sodium chloride solution, dried
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1H), 4.84(m 1H), 3.94-3.79(Abqg, 2H), 2.92-2.80(m

2H, 2.39(m IH), 1.09(m 6H Mss : MH 491 Exanple

66 (3S)-3-({

[ 5- et hyl - 3- (2-i sopropyl phenyl ) - 4, 5- di hydr oCgnsolidated specification

I soxazol yl ] car bonyl }am no) - 4- oxo- 5- (2- pyri di ngd @Ry eparry 2007

tanoic acid (laa24) 'H NVR(500MHz, DMSO-d6) S

8.71(bs, IH), 8.02-7.94(two bs, 1H), 7.71-7.64(m 1H),
(anhydrgusﬂ\ffa?t%) nd cor@elgt@tai godarvieduced Drpssuts. tamie: Sompwond (XIIf)

3 Wiesg presiie efogp was adyont d ByRos idous s m o)

2.05- 1.80(two m 2H), 1.14-1. 03(n1 6H), 0.93-0.88(m
3H) Mass : M+H 468.21 60 - - - - ------- Consol i dat ed

speditki saiziloRycaalsoril RolebF URE )éo%@@an Breparideatdie 2vds removed

3S) - 4- car boxy- 3- }
(Pc%émdeshy@ogmdwlloos ¢rid0 mongtasto Biveyhe tite nghidupd  555mg, 99%).
i s oxazol yl]carbonyl} am no)-2-oxobutyl]
oxy}-1-met hyl pyridinium trifluoronethanesul fonate

(&bl BRIBER Bl 4 coqui nori oyt -, s

d I hyohigpoand SAKaEe Wil% GAd DAY efdHcR@id 4ecd¥fn® td e R¥hkE %kocedure
nyl oxy) pent anoate ( 90 tnol) obtained after

as Daswpleart mdoiiutd@mﬂhe didlet cmnpoudexﬂnﬁkan;ﬂés WA, Here, Vilu
di ssol.ved i n_dichl oronet hane

represeth desitistier Ralserarylsheyd-4.2- d1h3féqo 51@@291@@;1)%&0 acid.
added, and the m xture was stirred for one day at
roomtenperature. After concentration under reduced
Pr eganfple bHe resi due was subjected to the same
procedure as Exanple 2 to give the title conpound (60

ng) (38)F8- W%%hm@m@d@qlﬁlﬂnﬁ@-%%ﬁmroﬁﬂ)

8. 76- 8. 42( 1H), 8.04(m 11-1), 7.93(m
1so:1qq))lyl]paglmryr)ql}awo) 47-0‘;(3-(5;.@ mdmyloggxn?ptaj_qq}c acid (Iaa23)

5.77-5.48(m 2H), 4.85-4.81(m 11-1), 4.00(s, 3H),

3.94-3.69(m 2H), 2.87-2. 60( m 2H), 2.33(m 1H), 0.98

& OMARSOOMHS DieOH-d,) § 9.04(d, 1H), 8.50(d, 1H), 7.95(d, 1H), 7.81(d, 1H),
7.77(t, 1H), 7.69(t, 1H), 7.59(m, 1H), 6.85-6.80(m, 2H), 6.67(bs, 1H), 5.07(bs, 1H), 4.95(t,
1H), 4.84(m, 1H), 3.94-3.79(Abq, 2H), 2.92-2.80(m, 2H), 2.39(m, 1H), 1.09(m, 6H)

Mass : M+H 491

Example 66
(38)-3-({[5-ethyl-3-(2-isopropylphenyl)-4,5-dihydro-5-

isoxazolyl]carbonyl}amine)-4-oxo-5-(2-pyridinyloxy)pentanoic acid (Iaa24)

"H-NMR(500MHz, DMSO-dg) 3 8.71(bs, 1H), 8.02-7.94(two bs, 1H), 7.71-7.64(m,
1H), 7.42-7.18(m, 4H), 6.96-6.90(two t, 1H), 6.85-6.80(two d, 1H), 4.99(bs, 2H), 4.86-
4.78(m, 1H), 3.58(two d, 1H), 3.48(two d, 1H), 3.36(m, 1H), 2.81-2.61(m, 2H), 2.05-
1.80(two m, 2H), 1.14-1.03(m, 6H), 0.93-0.88(m, 3H)

Mass : M+ 468.21
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Mass : Mt 505.20 Exanple 68 2-{ [(3S)-4-carboxy-3-({

[ 5-ethyl-3-(2-isopropyl phenyl)-4,5-di hydro-5- is
oxazol yl ] carbonyl } am no) - 2- oxobut yl ]

oxy}-1-met hyl pyridi ni um trifl uoronet hanesuprseligated specification
(l1aa26) The internediate t-butyl as at 9 February 2007
(35)-3-({[5-ethyl-3-(2-isopropyl phenyl) -4, 5-di hydr o- 5-
|soxazolyl]carbonyl}an1no) 4- ox0-5- (2- pyri di nyl oxy) pen

t andgaele87 ny, 0. 105 nmol) obtained after the

di s?oﬁ/&réﬁf 4'??%'{3%2%(&?%?%3:1?89?&%&?? ‘L@Pﬁ%}wsidigydm-s-
isok by HAESIRATAAASL L R0R S bkv by Rl °Cded.

trnﬂh&ﬁ’@ﬂfeﬂiﬂﬂe@ulfdﬁdt@(laﬁmcent rati on under reduced
pressure, the residue was subjected to the sane

pr oJ@durl@teagetERt@npﬁ eutgl t §39)-F<{[(HR)-5dsoptapyt aﬂoqum(oﬁﬁyl) 4,5-
sollda d specifica |on as at
dihp; i&f’%@gé 5@5 0~ POV ABNE an)@entsmm t@Wg meg, 90

56- 5
s 80T G, i s
dicRibfomdhghb( M me) Lidethyd- tﬁﬁu&oﬁreﬁﬁﬁ&s\ﬁ{foﬁate ?{|1'|)1 E% Bt 1P whs added,
1H), 3.48(two’d, 1H), 3.42(m 1H), 2. (m 2H
andztheaqlxme) Qx{awgtmﬁd ﬁ}ﬂ)qnelday&t To&iB (tempﬁhl)xre After concentratlon under

0. 93- 0. 88( Mass ;. M+ 482.17 Preparation nethod
re B?edmweegfesgmdm WS SuRieclid tp thrsape nspcedure as Example 2 to give the

hyl -1 Hi ndol - 2- al dehyde or
t1tl€ Ogmoo% St(% %ﬁl—l— i ndol - 2- al dehyde was reacted with

t-butyl 3-am no-5-fl uoro-4-hydroxypentanoate
according to the sanme procedure as Preparations 1, 17,
ahd-NDR(HOBEH, DMIS>-dgi HB0D-891{sin} 118), 3corOST(RY2HYS 8.42(m, 1H),

es 69-70. Exanple 69 3- [ 3-(5-chl oro-1-nethyl -
8011@,%)@0 Sl ) 15, 1 SOmo i) 4,750 Rt bS8l 110, 5775 48(m, 2H),
4-
<SR BTG S S oA OR 20 00, 098
0.94t98d/eR3P(two d, 1H), 7.30-7.23(m 3H),
Mass : M+ 505.20

Example 68

2-{[(35)-4-carboxy-3-({[5-ethyl-3-(2-isopropylphenyl)-4,5-dihydro-5-
isoxazolyl]carbonyl}amino)-2-oxobutyl]oxy}-1-methylpyridinium
trifluoromethanesulfonate (Iaa26)

The intermediate t-butyl (3.5)-3-({[5-ethyl-3-(2-isopropylphenyl)-4,5-dihydro-5-
isoxazolyl]carbonyl} amino)-4-oxo-5-(2-pyridinyloxy)pentanoate (55 mg, 0.105 mmol)
obtained after the Dess-Martin oxidation reaction in Example 66 was dissolved in
dichloromethane (2 mf), methyl trifluoromethanesulfonate (1.1 Eq, 13 4{) was added, and
the mixture was stirred for one day at room temperature. After concentration under
reduced pressure, the residue was subjected to the same procedure as Example 2 to give the

title compound (59 mg, 94%).
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5.01(m 1H), 4.75-4.46(m 2H), 4.02(d, 1H), 3.95(s,

3H), 3.71(d, 1H), 2.95(m 1H), 2.77(m 1H), 2.35(m

11-1), 1.04(m 6H) Mass : MH 452 Exanple 70 o
3- ({[3-(1, 5-di met hyl - | Hi ndol - 2- yl ) - 5- i sopf@pglidatedsipgification
hydr o- 5 as at 9 February 2007
i soxazol yl ] car bonyl } am no) - 5-f | uor o- 4- oxopent anoi ¢

aci q dSIl aa283 | H NI\/RéSOOI\/Hz, CDClI3) S 7.48(bs, 1H),

7. 3o MR 00N Haz DMSQ(de)d §Bf-8.73(twe( dal H),185(m, 1H), 8.45-8.38(m,

A4 m 4.Q7-4. t : 3 94

i 58 1 i esta 3t S P o) ) 05 P85 g gy 491,
o &340y 0S8 R oL i 92
2HEelSuRBH(HR0 @3 2HY Bpsn d3(:an6i23 0RSs®B (i, H). of

(5R) - 5-1sopropyl -3-(1-isoquinolinyl)-4,5-di hydro-5-iso

xazM@SiMi*rﬂﬁégTi c acid

5-1sopropyl -3-(1-isoqui nolinyl)-4,5-di hydro-5-isoxazol

ecar boxylic acid was dissolved in acetone (190 nt) by

heatp . - a- gty - benzyl ami ne (14.5

[ ncflirgqaf%h?nﬁrgﬁ%th%gfggﬁﬁ&sﬁﬁeact ion m xture was

cool(agimt Qiefioalmet(ﬁﬂ‘@@hl@idlﬂ@n@m-m-ﬁﬂti)ﬁg—aldéﬁ&de’loﬂ‘P,ld5[c§methyl—1H—
e

_ The resulting precipitate was filtered and was
indelh?-elslehydeeswhy  aeastednewith 40-butsd) . 3-Tnine-Dluaiorkhydroxypentanoate

- a- et hyl - benz Iarrif)]e sal.t of ) )
aCC%é%{)g tgr{ﬁg %gwp@%._r? gs Preparations 1, 17, 4 and Examples 1, 2 to give the title
I | ' -4, 55 di hydr o- 5-i1 soxazol ecar boxylic acid
conﬁ@%ﬂﬁ%@@%}%&gﬁ@f%e m xture (150 nit) of acetone and
water (4:1) by heating at 90C, cooled to room
tenperature, and stirred for 3 hours. The resulting
pre&xpmpde 69 was filtered and washed by acetone (40

nit% three times to give pure .
(S): :3({ﬁ?ﬁﬁsrﬁhlqwehmtlaﬂfI,{é—lgtgqltZ-hle-S-1sopropyl—4,5~dihydro-5-

. -] | -3z (1- Lo

isof 2Rt ARG oy arsoepeniandls S AMARy | ¢ aci d
(12.8g, 24.3% 99.8%ee). The optical purity of
(SRR -5-isopropyl - 3-(1-isoqui nolinyl)-4,5-di hydro-5-
i soxXBDMBCHIMDGNy| CRChY D d. 38gs 1881 T.46:089(ty dJ$HRG7.30-7.23(m, 3H),
(%hi ral.Cel Q0D co (

| I lum (4.6 x 250 5
5.01(m, 1H}), 4.75-4.46(m, 2H), 4.02(d, 1H), 3.95(rsr?73H), 3.71(d, 1H), 2.95(m, 1H), 2.77(m
1H), 2.35(m, 1H), 1.04(m, 6H)

Mass : M+H 452

3

Example 70
3-({[3-(1,5-dimethyl-1 H-indol-2-yl)-5-isopropyl-4,5-dihydro-5-

isoxazolyl]carbonyl}amino)-5-fluoro-4-oxopentanoic acid) (1aa28)

'"H-NMR(500MHz, CDCls) & 7.48(bs, 1H), 7.39(d, 1H), 7.23-7.14(m, 3H), 4.76(m,
1H), 4.70-4.50(m, 2H), 4.07-4.02(two d, 1H), 3.99, 3.94 & 3.93(three s, 3H), 3.75-3.48(m,
1H), 2.94-2.82(two m, 1H), 2.46-2.43(two s, 3I1), 2.34(m, 1H), 1.05(m, 6H)

Mass : M+H 432
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m . The m xture of

n- hexane/ i sopropanol /trifluoroacetic acid (92/8/0.1)

was used as the nobile phase at the flowrate of 1

inVim n, the colum tenperature was 40 C, afenspligated specification

detecti on wavel ength was 225 nm The two opt i &at 9 February 2007

isomsrs were observed at the retention tinmes of 7.8
Risomer) and 21.1 mn (S isomer), respectively.
paratiord3o| uti on of Conpound (lii-1) 1) Isolation

‘ife IEPai0p. AT By SR ShEIanh Ry ey dre-S boxasole

%g@{, raphy silica colum (dianeter 40 nm
cax‘ﬂ% I\/AXngOOll . The m xture of n-

h ex anBbEhaARD( I'-Isjbqﬁzhdmi}@ﬁﬁ Stdlﬁycﬁ&Sdls&ﬁQ@Qéé’tB&%)l1cVVasaCId was

used as the nobile phase at the flow rate of
dissrlvediinracetanel (10e1ld by hegingdit #61@ raad 1(B): O&Amst}wbbttmtaﬁdne (14.5 wl,

th.the rafi,o 99:1 during 63 nsolldated
1t Vs s ke ERACHOTE B Bk o9 oL 1A GOYTB  Raree and stirred

rld 5, 852 ST B8ORS NG00 b st

(MIM@ contlnuously changed ratio unt|I 86 mn). Thus
obt ai ned di astereoner of the 99:1 ratio was
deprotected and used as the seed for the resolution.
The tlc purit s estimated by using Atlantis C18
col s (£ alﬁedzsdthmg ylnlaenzzin@mﬁ xSdt e abf (SR)- 5 -isopropyl-3-(1-

iso@ﬁ%lﬁ@t}ﬁ"jl Iéy@(t) %rl/g(%xralg{)llggq% H%talla(gldg%va% ﬁgf%v n®%he mixture
ISR 0, b0 o, e

stm:wt chB i hovarswa Vit eagl ingppre@ipitatn mastfiierddramdopished by acetone (40 md)
i somers were observed at the retention times of 36.6
threg {imesR to 5 gives gk )(Shpdnethyliberzands, s8I pE oiFB):isopropyl-3-(1-

1so§u§§§l?r§rﬁ)fz}’ uorlbvd%?’?{lf(?;gﬁéléo"?@%ygpgg{gf(l28%}@4.3%, 99.8% ec).

i soqui nol i nyl)-4,5-di hydro-5-i soxazolyl] ca
rbonyl } am no) - 4- oxopent anoat e
The optical purity of (5R)-5-isopropyl-3-(1-isoquinolinyl)-4,5-dihydro-5-

1soxazolecarboxylic acid was estimated by using ChiralCel OD column (4.6 x 250 mm, 5
wm). The mixture of n-hexane/isopropanol/trifluoroacetic acid (92/8/0.1) was used as the
mobile phase at the flow rate of 1 mé/min, the column temperature was 40 °C, and the
detection wavelength was 225 nm. The two optical isomers were observed at the

retention times of 7.8 min (R isomer) and 21.1 min (S isomer), respectively.

Example 71

Resolution of Compound (lii-1)

1) Isolation of the SEED compound

The two diastereomers of Example 16 were separated by using preparative liquid
chromatography silica column (diameter 40 mm, DYNAMAX-100A). The mixture of n-
hexane/ethanol/trifluoroacetic acid (4000/32/2) was used as the mobile phase at the flow

rate of S0 mé/min, and the desired diastereomer was collected with the ratio of 99:1 during
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| H NVR(500MHz, CDCI3) S 9.13(d, 111), 8.55(d, 1H),

7.85(d, 1H), 7.78-7.65(m 4H), 5.22-5.02(two m 2H),

4.90(m 1H), 4.02(d, 1H), 3.80(d, 1H), 2.92-2.88(dd,
1H), 2.79-2.75(dd, 1H), 2.41(m 1H), 1.34¢ensoliated specification
1.09(m 6H) Mass : MrH 472 (3R, 5R isonmer): ta&va dhebsuary 2007
(3R)-5-fluoro-3-({[(5R)-5-isopropyl-3-(1- is

oqui nol i nyl) -4, 5-di hydr o- 5-i soxazol yl ] carbon

|
the o FRtenGPR 4UH% opfe ALz atia at Fhwdﬁ@at@uwye@m:aqu 3%27 nm (the two

ciafeisSt s, K¥ke bR SyisTobym 4 Gortindouly, dinhged oy it 86 min)
Th &%éi}ﬂ@d &fé‘};tere%n-r%g ()? Ejne @'9 atfor \ZZS( %Bgeééwg&lg'f? zrig'lee geed for the

specification as at 9 February
resdlbbion.1. 35(s, 9H), 1.11(m 6H) Mass : MrH 472

(3S)-5-fluoro-3-({

[ (5R) - 5-i sopropyl - 3-(1-isoqui holinyl)-4,5-di hydro- 5-

i soxazol vl ].car bonyl } am no) - 4- oxopentanoic acid (lji-1

| T+ ARG BT S Rae by it a5 caump 1 % 25D m, 5
- gRGmiie of ofifril Bhotciflibroaden ek wifhsed gs e pobile phase
at thdflow Fat@Bf Z-IIQ%anhccorahDg,toZhegﬂaﬂgwﬁ%( didddh , 2. 43(m

1H), 1.12(m 6H) Mass : MrH 416 ( -5-fluoro-3-({

[ (5R) -5-isopropyl -3-(1-isoquinolinyl)-4,5-di hydro-5-

i soxazol y|.] car bonyl } am ng? - 4- oxopentanoic acid (lii-2)

' H NVR( 50 , coc13§:1§0' -b7(d, 1H), 8.55(d, 1H),

7.87(d, 1k): 7.75-7.68 3H), 7.52(bs, 1H),

5. 20- 4. 350 M 3H), 4. 8@'%@1;0'1%0 3.80(d, 1H),

3. 13- 2. 90§omindH) . 2. 386:010.1 1H), 1.08(m 6H) Mass : M+H

416 2) Recrystallization (3S)-5-fluoro-3-({

[ (5R) - 5-isopropyl - 3-(1-isoquinolinyl)-4,5-di hydro-5-

i soxazol yl ].car bonyl }am no) - 4- oxopentanoic acid (lii-1
Cr U&ng%l T %ﬁ{dﬂecﬁon \¥va\}/elength )of 227 mn?the two optical isomegrs were ())bserved

at t?lar ebégl?igr} ghrflés[ g? I3)665 hjlifcio(%i{?% _is?b_n{e}‘)_ iaﬁ&) OBUJI b %iinnééls), _5%{ ?somer),

respectively.

(3S, SR isomer): tert-butyl (35)-5-fluoro-3-({[(5R)-5-isopropyl-3-(1-

isoquinoelinyl)-4,5-dihydro-5-isoxazolyl]carbonyl}amino)-4-oxopentanoate

'"H-NMR(500MHz, CDCl3) 6 9.13(d, 1H), 8.55(d, 1H), 7.85(d, 1H), 7.78-7.65(m,
4H), 5.22-5.02(two m, 2H), 4.90(m, 1H), 4.02(d, 1H), 3.80(d, 1H), 2.92-2.88(dd, 1H),
2.79-2.75(dd, 1H), 2.41(m, 1H), 1.34(s, 9H), 1.0%(m, 6H)

Mass : M+H 472

(3R, SR isomer): fert-butyl (3R)-5-fluore-3-({[(5R)-5-isopropyl-3-(1-

isoquinolinyl)-4,5-dihydro-5-isoxazolylcarbonyl}amino)-4-oxopentanoate

"H-NMR(400MHz, CDCls) & 9.14(d, 1H), 8.56(d, 1H), 7.87(d, 1H), 7.77-7.64(m,
4H), 5.25-5.00(two q, 2H), 4.90(m, 1H), 4.03(d, 1H), 3.82(d, 1H), 2.93(dd, 1H), 2.77(dd,
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i soxazol yl ] car bonyl } am no) - 4- oxopent anoate (366 g) was

di ssolved in nethylene chloride (1.9 kg) and cool ed

to OC. Triethylsilane (235 g) and trifluoroacetic acid
(1.88 kg) were added and stirred for one ®eupligatedspecification
The reaction mixture was distilled under reduaed? February 2007
pressure, redissolved in ethyl acetate (2.4 kg), and

t he ZEH was g% usted to 5.2 by addi ng 2N aqueous
1HY gt 2wy htarloda(@@Hel bt mp P31 L). The organic | ayer

was ,sepa nd the aqueous |ayer was extracted
oncﬁ@ﬁgt‘hﬁ}éﬁ%‘gi acetate (2.4 kg). Conbi ned organic

| ayer was distilled under reduced pressure to renove
the solvent, the resulting residue was dissolved in
et {§5)-5-flaokyB-(ElER)-5i2pPogyl-3- AnidoGuiBblinydy B 80dih §lro-5-
. crystalline (38(5{3[{(5-% u%?g-%? Gg Co%ggl i Jg{rgd y
isoxgyetylicarbenydlaming)-dtoxopFdhneia agidAGid-1)
({[ (5R)-5-isopropyl -3-(1-isoquinolinyl)-4,5-dihydro-5-
I soxazol yl ] carbonyl} am no)-4- oxopentanoic acid was

addeg. LI f r
cadot NO GBI A #5018, I EST 198 0 g, 7787 oo,
SHYVers6Ed, VHY, 8322 78(nd, TH)X48760s0f HRL Oyl, THDBtld,etine’.08-2.93(m,
and n- hexane (210 nt). Thus obtai ned
1H}, 29)1-382(ny diDH, 3434, (158) 1.52(nsd@pHopy! - 3- (1-i soqui nol i nyl

) - 4! .

di h)@?sé- YFH 4820l yI ] car bonyl } ani no) - 4- oxopent anoi ¢
acid was dissolved in ethyl acetate (240 nP) by
heating at 50 C, n-hexane (240 n0.) was sl ow y added,

and (m_eﬁslifﬁioku-sc@ﬁéﬂﬁslia)prbﬁﬂm-fﬁﬁB&ﬁiﬁBHﬁﬁ)-%ﬁ&iﬁ&drn—s—
stirring for 24 hours at room fenpéerature, the

isoxazolyl fcanigpn ybyandinp)-4-akeperandic htidr(@il-2and washed with
the,1:1 mxture of ethyl acetate and n-hexane

30
111 15-NMRSRMHRCPGl) S LBFdodHY &350, 1ED, & 0d.gLH), 7.75-7.68(m,

9 : OR}yl C uf f st i, gat usj
s 5D 8, s B8 SIS SR8 B TR % 30,
1HRAEseRi 613 | e/ 20mM NHAOAC (pH 6) (30/70) was used as
the robile phase at the flowrate of 1 mV/min. Under
t he Miess edt-+idd1davel ength of 227nm the two opti cal
I somers were observed at the retention tinmes of 8.0
mn (3R isonmer) and 9.0 mn (3S isoner),

SRR GRS LT L Soher et an of the
knoygxnas aayad-8i( {5 MLLIRPEG 31 LibEiRb1mRy-4,32iR Faies-©
isoxazolyl]carbonyl}amino)-4-oxopentanoic acid (Iii-1)

Crude sbutyl S-fluoro-3-({[(5R)-5-isopropyl-3-(1-isoquinolinyl)-4,5-dihydro-5-
isoxazolyl]carbonyl } amino)-4-oxopentanoate (366 g) was dissolved in methylene chloride
(1.9 kg) and cooled to 0°C.  Triethylsilane (235 g) and trifluoroacetic acid (1.88 kg) were
added and stirred for one hour at 0°C. The reaction mixture was distilled under reduced
pressure, redissolved in ethyl acetate (2.4 kg), and the pH was adjusted to 5.2 by adding 2N
aqueous sodium hydroxide solution (3.1 L). The organic layer was separated and the
aqueous layer was extracted once with ethyl acetate (2.4 kg). Combined organic layer

was distilled under reduced pressure to remove the solvent, the resulting residue was

dissolved in methyl t-butyl ether (530 g), and small amount of crystalline (3.5)-5-fluoro-3-
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expressed, purified, and activated by nodi fying a

met hod known in Thonberry, N. A et al, Nature, 1992,

356, 768. Thornberry, N. A Methods in Enzynol Q(gy, L
1994, 244, 615. Waiker, N. P. C. et al. Cepsoliddehspecification
78, 343, and caspase-9 was also purified by adssit RiFehfuary 2007
nmet hod, and the inhibitory activity agai nst them was

ted. Briefly. d i.bing, pl0 d 20 subunits
(1 Ronsarepy T isoaanolm) fardieiro-posplzasiearony weine) -
dn_E coli nd purifie ni ckel colu and .
ox RRBESEd Rafafn, AT BRgHHT T Do af i SQudihr fesultng
pre€RaRRSPaSHiRALd GRERARReP with'Ge Id: D SREE BE nibtRD Nk éther and n-
ACYVAD- AFC for thus obtaine caspase-1, Ac D AF
hexfane (Xl@sase- 8, and AcLEHD- AFC for caspase-9 were used

for determning specific activity of the synthesized
inhibitors. The enzyne reaction was carried out at 25

bt TIPS ool HHBRT  beohnabProdedsLh -ﬁo%?o&%i—- S isoqginglinyl)-45-
eSO )5 SRS B sy gt s
(24BTAby AeadinkQaiy0 BT Tn-hexdnb €240 ﬁ@%%l@ﬁly@@ﬁédﬁ‘\@w&@dﬁﬂ@ cooled to
for I OnM caspase- 1, 50gM AcDEVD- AFC for 2.1n

roogudpaperagre. and ftes Ghiried EHD-2AFGors r at2 0@mM tempsiptee- the resulting

The i nhi bj t K d Kobs of the inhibitors
Progig e e RHAR ARy o HEh SN G | hdneas of G ePelaie 7 mhexane
' Lo | | f & ecf,r onet .
o R S SHEIE 1, Sl R GSRERh B oy s
estigtel | &ied faRMdbhgnd | (egveaveso Bk BLat d  HebSmixture of
fromthe foll ow ng Equation 1. Equation 1 Kobs= An
acefonitale/2pM) NH4Oke (pHi @370 nhwansseadl asahiatmbilapbasey tlat flow rate

of Lliipis, NRKeCLih AT SGOP| HOYALRER DT SyEths Gadveronsial isbiers were
I ' 0. h XCI i an. .
ob$IBCH Bo, G fhes 8°8 00RER, @k, IRREN A0 Mgy S isomen),

resdetineny, The in vivo inhibitory activity of the
i nhibitors was determ ned by subjecting Jurkat cell
(ATCC TIB-152) to apoptosis using Fas anti body
(Upsé ate Bi otech 05-201) and
xperiment 1
Determination of the caspase inhibitory effect
Caspase-1 and caspase-8 known as cysteine proteases in the form of wyf; were
expressed, purified, and activated by modifying a method known in Thomnberry, N. A. et al,
Nature, 1992, 356, 768. Thornberry, N. A. Methods in Enzymology, 1994, 244, 615.
Walker, N. P. C. et al. Cell, 1994, 78, 343, and caspase-9 was also purified by a similar
method, and the inhibitory activity against them was tested. Briefly describing, p10 and
p20 subunits (Thornberry, N. A. et al, Nature, 1992, 356, 768) were expressed in E.coli
and purified by nickel column and anionic exchange chromatography to give caspase-1,
caspase-8 and caspase-9. The fluorescent substrate AcYVAD-AFC for thus obtained
caspase-1, ACDEVD-AFC for caspase-8, and AcLEHD-AFC for caspase-9 were used for

determining specific activity of the synthesized inhibitors. The enzyme reaction was

carried out at 25C with various concentrations of the inhibitors in a buffer solution
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by detecting the col or change according to the W5T-1
met hod known in Francoeur AM and Assalian A (1996)
Bi ochemi ca 3, 19-25 to observe the amount of alive
Jurkat cells when the cells were treated $8nselidated specification
i nhi bitor. Spectra MAX 340 Spectrometer of Msla8 fflapary 2007
Devi ce Co. was used at the absorbance wavel engt h of
440nm_ Table 1 Caspase-1 Caspase-8 Caspase-9 Jurkat
congaining Sepwl B ESkald 9130 ] 10(’/mwfvai SycIppe, r@ebé(vy/w] CH{HP Sl 9®mM NaCl,

tmfSEB Y vd MmEt B o ridhos of Sty RpraFG 5 e caspase-

6 rea C tal

L SR RPIPAReotRg BACIEbER, Ay ARy (RYTEBHED) oy 200n

casﬁas@-QES ThelinhibitbryutorkttFR; @nd Kol of the dhidbithk Wele detdnmined by
E5 1jj 1.9 E5 4.7 Ikk 1.2 E5 1.1 1ll 1.3 E5 39.2

memﬁm the Eesctipn(yelaciy withghetmg 1gpse lusipg 2. fiioRscE0 spdcpon@ied and by

obtammg tze mztlgi rate cogaan t. 3 g/aél ceﬁmﬁateg me?!fi the 1’1/_1\gvtvclaa\<fle; %urk Plot, and

Kebs from the following Equation 1.

Equation 1
Kobs = -1n (1-4/A40 Mt
in which
A;means cleavate rate (%) at time t, and
Ay, means the maximum cleavage rate (%).
Spectra MAX GeminiXS Fluorescent Spectrometer of Molecular Device Co. was

used at the excitation wavelength of 405nm and the emission wavelength of 505nm.

The in vivo inhibitory activity of the inhibitors was determined by subjecting
Jurkat cell (ATCC TIB-152) to apoptosis using Fas antibody (Upstate Biotech 05-201) and
by detecting the color change according to the WST-1 method known in Francoeur A.M.
and Assalian A. (1996) Biochemica 3, 19-25 to observe the amount of alive Jurkat cells
when the cells were treated by the inhibitor. Spectra MAX 340 Spectrometer of

Molecular Device Co. was used at the absorbance wavelength of 440nm.

Table 1
Caspase-1 Caspase-8 Caspase-9 Jurkat celi
Com. No. | | , | | |
Kobs/[1] M "min") | Kobs/[I] (M min") | Kobs/[1] (M min") ICso (M)
Icc 1.9E5 33E4 22.5
Idd 3.1E5 1.9ES 4.25
Iee 1.8 E5 32.6
Iff 5.0E5 1.2
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Iss No Activity
5 lw 1.1 E6 1.9 Ixx 4.0E4 26.5 |lyy

1.566 0.1

31.2 1lzz 4.2E5 1.25 laal 1.8E5 0.33
laad4d 5. OE5 0.67

laa3 1.4E5 2. 65

Itt 4.3E5 0.16

luu 2. 9E5 0. 98

I vy
3.1 E5

laa2 3.2E5 0. 56

| aaS 3. 0Emnsplidpted gpgeification

2.0E5 2.45 laa7 4.4E4 2.27 laa8 4.5E5 0.70 2689 February 2007
Consol i dated specification as at 9 February 2007 |aa9
2. 3E5 1. 24 1Taalt0 i 565 1. 02 tapt—1t—6.4E4 3t taal2
1e®E5 0. 787 K%al 3 3. 1E510E85 | anl 4 43285 0. 79/ faald?
ngg: Cl) ;?1 ééaa16 6. 2E51.9'E773 [aal7 12_%%55 1. 1471 aal(%s-1
Tii-u’ 1.9 E5 0.71
Tii-1 23E7
Lii-2 4.7E5
Lj 1.9E5 4.7
Ikk 1.2 ES 1.1
Iil 1.3ES 39.2
Imm 1.6 ES 2.0
Inn 2.6 ES 6.5
Too 2.0 E4 50
Ipp 2.3 E6 1.7ES5 3.5
Iqq 3.3 E6 1.4 E5 37
Irr No Activity
Iss No Activity
It 4.3E5 0.16
Tuu 2.9E5 0.98
Ivv 1.5E6 0.15
Iww 1.1E6 1.9
Ixx 4.0E4 26.5
Iyy 3.1E5 31.2
Izz 4.2E5 1.25
Iaal 1.8E5 0.33
ITaa2 3.2E5 0.56
aa3 1.4E5 2.65
laad 5.0E5 0.67
Taa5 3.0E5 0.3
Iaa6 2.0E5 245
laa7 4.4E4 2.27
Iaa8 4.5E5 0.70
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laal 9 1.6E4 No Activity 1laa20 3.7E4 No Activity
laa2l No Activity No Activity faa22 No Activity faa23
2.9E4 No Activity laa24 No Activity laa25 1.7E5 No
Activity raa26 3.1E4 No Activity faa27 8Comslidated specification
laa28 1.8E6 0.6 * Conpound lii-u is the (5S) fuatffspruary 2007
Comound lii. Experiment 2 Therapeutic effect for
I-’b— nduced acute hepatitis In nmpuse —Step J.)
8paration of bl opd saRPES Female Balb/c mice|(6 1.24
IW , Charles R ver Lag tory, | Csaka, Japan) yvere102
under the conditi of 229, 55% of relative
dity, and light-dar s cycle of 12 hours. Foo
Igér:wllrr?\nf )c/\r wer e Q%p;pli pd%gl Iih?/f m.In _pyrogenifree gl

Is#ll2l ne were dissolived uRgEs(lipopolysaccaride) and g 79

D-gatract osamreiR-concent+ati-ons—of O-—4—+ng/-A—and
I nigh Q respectivel $,JEand their 1:1 m xture was 0.35

e¢ted To M ce in the anmpunt™o 69 Consoldated
laylécilfi cation as lat 9 AdBPuary 2007 5 nit/kg. 0.79

H’ﬁ&lately after the i j tion pf LPS and
I llact osam ne, viehi cl g % m xt ure of PEGA00/: _0'72
Igltgarol . Tween80 |= 15 62%55 : 5 was dil uted|by flo\_/%

w-t-h—sali nn) wherein_t hg__[_le r‘nrrpmlnri is

LI Ill.\ LA B |

Ieiigsgl ved or the viehicl esmsone was i ntraperitoneally 4

M ected—intothe nmce.—After—8-hours—rom-the-drug

IsH8ecti on, bl ood slanpl e§.2Wére obfained from their 1.5
f

h s. Step 2: Determ nation ofjthe activity
I e@srm ami not r ansfler ase! %ﬁﬁé pl ashm ALT activity w8 Activity

18pherm ned for the bl ood-sanpl es| obtained in Ste pNo Activity

Iaa21 No Activity No Activity
laa22 No Activity

Taa23 2.9E4 No Activity
laa24 No Activity

laa25 1.7E5 No Activity
Taa26 3.1E4 No Activity
Iaa27 8.2E5 1.3
Iaa28 1.8E6 0.6

* Compound lii-u is the (58) form of Comound Iii.

Experiment 2

Therapeutic effect for LPS-induced acute hepatitis in mouse

Step 1) Preparation of blood sample

Female Balb/c mice (6 weeks, Charles River Laboratory, Osaka, Japan) were kept
under the conditions of 220, 55% of relative humidity, and light-darkness cycle of 12
hours. Food and water were supplied ad libitum. In pyrogen-free saline were dissolved
LPS (lipopolysaccaride) and D-galactosamine in concentrations of 0.4 mg/mé and

280 mg/me, respectively, and their 1:1 mixture was injected to mice in the amount of
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usi ng ALT assay kit (Asan Pharm Co., Seoul, Korea)
according to the manufacturer's instruction. As a

result, it appeared that the injection of LPS and o
D-gal act osami ne steeply increases the ALTC@splidatedspegification
pl asma, and the test conpounds inhibit the i#ct@8dskaary 2007
enzyne activity in a dose-dependent manner. Based on

@?ﬂegse results, ED50 values of the test conpounds were
5 méaige uinamediaiely agerthe BiectionofdPs asd agalsppsamigs, vehisle (2 mixture
' .01-10 kq. perd nent. 3_Inhihito fect : :
of SR ol TRt S S [Tosctrare auahby fiveides wah saline
h@fei @B aLsk Corhl is S 1 ' i inj
DA Sop b REk BB I MR WAL Bty i
intas tiebeniceh e Aften 8 diotiisofidem ke 3g]injeb®06, Ofoddedapiplesewere obtained from
hum dity, and light-darkness cycle of 12 hours. Food
theigdgatiit er were supplied ad libitum For the |igation

of biliary duct, the rats were anesthetized by
i nhal ati on of 1% hal ot hane, abdonen of the rats were

‘ |Utg g‘%%?‘nD#tE}%iﬂétfg%adf thé"éb‘i’iv[ig 81‘# ﬁ@n? Q%nliﬂo%fgt\fsfg}égé P out

2 niThe pisnaA LTQcES Wi @2é8nePod 1Rlb6Eshmpl@Sdbtained in Step 1
compound (lii) was orally admnistered in a dosage of

wing HLKgseay Ko (hyphiiharmwCee Seodailoreihatcording ttdéhe manufacturer’s
.conmpaund )Q/as di ssol ved in cosol vent (PEXO00 : )
{EHHHIGHER. : AS PukeaNb Ot 2bRepred thak the jnjegtionca] L dnili B galactosamine

: ufif en rq6oH. . 7.:4) ive ti.nes,. and
BB S M A Feduff 0 b5t e gt Rorapaupndy inbibie the
ih618ase0 lexik YRS a¥¥hil}Oit a HHR-depehdent AIARYMNA Badd¥eon these results, EDsg
adm ni stration was made for 1 week after 1 week from

vahwes loff et testreopfpoudds Cernesal cubhibddewbimpPrisrh iscfiwimerof Graplaitad Co. to
9 F ry 2007 biliary duct. Step 2: Preparation of
&‘Y%@BL‘l@@&fl‘igon and Sirius red staining After the
adm ni stration, the rats were sacrificed. The livers
were fixed by 10% neutral formalin and a paraffin
secCthxpRriglen®3, an thi ckness was prepared and stained by
0.1 % Sirius red (Direct red 80, Sigma). The tissue
s ectinbibitovey effent aghingahqetioyitansio pi §Dalats m cr oscope to
observe the collagen fibers stained in red, and the

Stgp.1) Ind netig dibresis and administration

Male Spargue-Dawley rats (6 weeks, Korea Biolink) were kept under the
conditions of 2200, 55% of relative humidity, and light-.darkness cycle of 12 hours. Food
and water were supplied ad libitum. For the ligation of biliary duct, the rats were
anesthetized by inhalation of 1% halothane, abdomen of the rats were cut open, the distal
and proximal biliary ducts were ligated, the part between the ligation sites were cut, 2 mé

of saline was injected, and sutured.

Test compound (lii) was orally administered in a dosage of 3 mg/kg or 10 mg/kg
twice a day. That is, the compound was dissolved in a cosolvent (PEG400 : ethanol :
Tween80 = 15 : 7.5 : 2.5), diluted with phosphate buffer (pH 7.4) by five times, and
administered. To the control group was administered the solution without the test

compound. The administration was made for 1 week after 1 week from the ligation of
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Figure 1. Experinment 4 Inhibitory effect against
apoptosis during the bile stagnation in SD rats The
test compound (lii) was administered to the SD rats
whose biliary ducts were |igated accor di rfigerseliddrst specification
procedure as Step 1 of Experinment 3. After 2 ase¢Rdebruary 2007
fromthe operation, the rats were sacrificed. The
livers were fixed by 10% neutral formalin and a
biligardicti n section of 5 gm thickness was prepared. TUNEL
stai ning was carried out using ApopTag Peroxidase In
Situ Apoptosis Detection kit (Chem con) according to

the g Py et i O%rof%Sél{éSSteEM é.n%rgmh/sblreﬁ slian, 10 sites of

t he "TONEL ST al TVETr tT1Ssue wer priotogr aphed in

200 Avegnhé a@ﬁﬁm@ﬁow thé eaté w%ﬂ%’sr&ﬁﬁ&écﬁp THf Vet \%Bre Jfixed by 10%
result was shown in Figure 2. The nunber of cell

neugngt foempaling atabmpareﬁhseepmma&mm abickupse was papared and eﬁzhraﬂ by 0.1%
epr nt ed ﬁ*b following Table 2. In the follow ng
Smtuétﬂeg a“i‘?ét S‘ﬁf; §%1 )i dHe lisspg seetion Was dnygstigated I’@éf an optical
{

michbsebfi Yo SHiEbe 8 FBEE REe R Heiid g e, BT 48 igBsented in
Figagi.ni stered after the ligation of biliary duct. Table

2 Inhibitory effect of conpound (lii) against hepatic

cel | apoptosis during the bile stagnation (Unit:

TUNEL positive cells / field) Sham operation BDL
operEd‘lPieb‘ﬁleB +Conpound (1ii) BDL+Conpound (1ii)

ngkk / 15 184. 4. 661.
CondbfinaPR et szisanonyfits ddinhe s plsaampiosg B Fais
Conqlhb'stés@ Borh &nﬂf (flﬁf\svhé/ @dﬂn?m'fb'té}b& foofﬂe CSfD ﬂ]‘?ﬁ@h@%‘@&&%&ts were
i nhi bi tion) Conmpound (l11) shown
ligattdanasonting I:D mermdeéduﬁhraﬁtelpS]heﬁ Ehpeﬁrhaltlmduﬁcﬁér@“@faks from the
hepatic fibrosis _through the bile stagnation. In
opegaiigns theryatst W%fegiaﬁmﬁ@dR’e"ge sivausriverg fitediedl o gevierleformalin and a

g LG50 AP P TS, BB i
ApSEmRNBLHaldase theskn h&ﬁﬂp‘t&?s\’n %{@%h R EHRRMRY dckbidlng to the

agal nst hepatic fibrosr's
manufacturer’s instruction. More than 10 sites of the TUNEL stained liver tissue were

photographed in 200 magnifications without any overlap, of which result was shown in
Figure 2. The number of cells suffering apoptosis in each test group was counted and
represented in the following Table 2. In the following table, the Sham operation means
the case where the biliary duct was exposed but not ligated, and the BDL operation means

the case where only the vehicle was administered after the ligation of biliary duct.

Table 2
Inhibitory effect of compound (lii} against hepatic cell apoptosis during the bile stagnation
(Unit: TUNEL positive cells / field)

BDL+Compound (lii} | BDL+Compound (Iii)

3mg/kg 10mg/kg
0.76+0.15 16.7£2.75 412%1.3 5.661+1.34

Sham operation | BDL operation
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and so it is expected that Conpound (lii) can exhibit
the pharmacol ogi cal activity of suppressing liver I
cirrhosis by inhibiting the apoptosis of hepatjc cel
in clinical yappl i cation. The application wefpolidated specification
expanded not only to the hepatic cirrhosis byastit P &ebruary 2007
stagnation, but also to various hepatic di seases
wher e hepati c fibrosis due to the apoptosis is
i ncIQfH\%“SlO‘Experi ment 5 Anti phl ogi stic effect in rats

t he

con T of:ﬁ%‘ﬁg? (“gti‘ %gg% %I?OP é‘% Qgﬁ}?/ én‘i*l:‘ﬁ‘?'r\t"&ﬁ’?f eé%fﬁﬂound (Lif) was
sho'v&nghf ‘IWED%?a?nﬁﬁ(Ehea d%lzeﬁﬁﬂﬁﬁed 59afe. andic egeh\régétﬁc fibrosis

supplied ad librtum E(S)e ore t e|n uction o
thréuph the bile wapnationof lreaddition tthevBiRivBaslutaaing¥howed a severe fibrosis
. plethysnonmeter. Before the induction of edema, vehicle
in thg qepfeligwups btriahm@eﬁ no &brasisoin the Cmepaved (Hi)1teated7g®up.  This

t t phat buffe
resily drieedis el f@&ﬁ%@%ﬁﬁa’ nm@&e@?@éaggpsetmﬁatveﬁ ropig in rats,
P o Bepctle g‘i\‘?{rﬁgg i B b it e hdmacolosiogl ativity of

Sup(pfeséﬁ}(g liRers@trhéis b;aﬁmblﬁmgaﬂaatapmam lthd:pahe ctleth diMidl ﬁﬂﬁ]ﬁlcatlon
ight rear foot of the rats in the dosage of 100 /tKk

Thﬁ\fimélcatloll ey bs, expimsled ingh pnlydotthe bepatie oialsosiseas biteestagnation, but
ai n. et er., The f ect. of e
aiS%gw&aﬁ%h%E& 5?%8 M@l erechenalls Hpropis dpg i éﬁ%am@%%s isdpgladed.

The edema inhibition (% was cal cul ated according
to the foll owi ng Equati on 2. Equation 2 Edema
| nhigiperidfert® = 100 x (Average of the increased foot
volune in the vehicle-admnistered group - Increased
f ootAntiphlogistiqeffdre int B85 conpound- admi ni st er ed

venitiie SRR (& Py %ﬁ%&;ﬁgr%el%@%ﬁgﬁqréﬁé gepaitons of 220, 55% of
relaﬁﬁﬁ;ﬁgﬁlﬂﬁg{ﬁl e‘? 1 cfdagl%" &‘E’Eo%ﬁfaﬁ(/?oug EFaoeﬁgaln H%ﬁt%d"t??r}%ﬁwphed ad
libififrh e CBefofd tHeasa@Rioh ¥ ddaha MR REE vslEMe & B rét Was measured by
plethysmometer. Before the induction of edema, vehicle (a mixture of PEG400 : ethanol :
Tween80 = 15 : 7.5 : 2.5 was diluted by ten times with phosphate buffer) wherein the test
compound is dissolved or the vehicle alone was orally administered into the rats.
Carrageenan (gamma) was dissolved in the concentration of 1% in saline, and
subcutaneously injected into the right rear foot of the rats in the dosage of 100 8. After
3 hours, the right foot volume was measured again by plethysmometer. The effect of the
test compound was shown by edema inhibition (%) (see Table 3). The edema inhibition

(%) was calculated according to the following Equation 2.

Equation 2
Edema Inhibition (%) = 100 x {Average of the increased foot volume in the

vehicle-administered group - Increased foot volume in the test compound-administered

group)/Average of the increased foot volume in the vehicle-administered group
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30 20.7 9.7 100 22.7 2.6 Experinment 6 Therapeutic

effect for rheumatic arthritis in rats Femal e Levvids

rats (7 weeks, Charles River, Japan) were kept under

t he cgnditi ons of 220, 55% of relative hureHpPtgatedsrgcification
| i ght-darkness cycle of 12 hours. Food and wadsett 9 Feliary 2007
supplied ad libitum Type Il collagen (bovine) was

1tgi solved in 0.05M acetic acid in a concentration of

Ta /ni at 40, and the same anount of Conplete

. ' i h | ut i
I

subcut aneousl y quﬁﬁglﬂoﬁte?f rat tail of the Lewi s

rats— Af-ter7 \/S he ey sol ution.was

|Dqse@(aog/hgal M |n thAvsrage rranner. FrongElke date on
which—the second—enutstfied sohution—was—nj-ected,
veh| cBe (a mixture of PEH00 : ethanol :7.Tween80 F 15
: ? 2.5 was dlluég% by Ten times wTh phosphate
buffeq wherein the t conmpound is di%%ol ved o the
vehi glyg al oneiwas or ab?» adm ni st er ed II’E the rats
every day.  (OnlDay 14 romthe flirst inj€ction of [the
col | agen-cont ai ni ng enul sified solution, the right
rear foot volume was neasured again by plethysnoneter
(sedxpebinendp. The edenmm inhibition (% was

deternm ned by the follow ng Equation 3. Equation 3
EderH‘eF?iPﬂ“élcteif%ﬁt iﬂ%rh&umebc ﬂrt@m‘t@ﬂagétsof the increased

flgofFe %Ler % avgg &a g'/e?ve r??s m mJ%@é E?ﬁ%%g ﬁ'ﬂf? er the (Yondltmns
of mjﬂ 9595 bEFRAH T HRIMAAR) agﬁﬂlgiiﬁhélﬁﬂgs@ Ele g&g lﬁhﬁufsncﬁgggd water

foot volune in the véhicie- admnis group on
werkduplicdonbbbinoat eTyspR collagaat (bovinep&aallisSNwbinUB0IM acetic acid
2007 Further, p-value was cal cul ated by Student t-test
in & GOBGFRLFREON 9E Reneyal 4t 46t and thersamesmavay omomplqt@ﬁfeundis adJuvant

was diesd & Iemu s?ﬂ/cﬁle soefbtllo% %t E%Ot o ij il Q}?ﬁsbéﬁl{;ﬁ{]ﬁeﬁ S0 utlon was

subcutaneously injected into the rattail of the Lewis rats. After 7 days, the emulsified

solution was injected again in the same manner. From the date on which the second
emulsified solution was injected, vehicle (a mixture of PEG400 : ethanol : Tween80 = 15 :
7.5 : 2.5 was diluted by ten times with phosphate buffer) wherein the test compound is
dissolved or the vehicle alone was orally administered into the rats every day. On Day 14
from the first injection of the collagen-containing emulsified solution, the right rear foot
volume was measured again by plethysmometer (see Table 4). The edema inhibition (%)

was determined by the following Equation 3.

Equation 3
Edema Inhibition (%) = 100 x (Average of the increased foot volume in the

vehicle-administered group on Day 14 - Increased foot volume in the test compound-
administered group on Day 14)/Average of the increased foot volume in the vehicle-

administered group on Day 14
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Edema i nhi bi t
(lit) effect

i on

(%9

Dosage of Foot volune (n#$) Conpound
(nmy/kg) Day O Day 14 Day 14 Average

SEM Aver age SEM Average SEM O 1.115 0.036 1.975 0. 257

10 1.134 0.03

0.032 In the foot edema test

showed a dose- dependent edema
and 23% at a dosa
irtheg srp&lw wiap yalculatedt iyeS

about 2, 21,

on ?Jaagg

A tIS

o ?%%ﬁ“%

contr ol

Foptrpdemanmsltbitipn

2 1.394* 0.089

*

69.8 10.8
in rats,

e of 3, 30,

and 100

pComngolidated specification
Conpounds gt 19 fiepruary 2007
inhibition effect of

cliaf| t-test frave tnincreased foot volume

foot edema was decreased significantly
BIESANCS, 't he Conpound
(lii)-adm ni stered group on Day 14 when the negative

@ffsease nodel

group showed the maxi num edema. Therefore,
Tabls 4consi dered that Conmpound (lii) has
ef f ect agai nst the progress of

and so can treat the

It

an inhibitory
i nflammation in an

aut ol nmune 1 n

coppari sgn w
aolgraeh
(CPRRHN i) 6

o ithe prese

fTammatory GISGaSGS.

REh R il

th the kn

) _known in PCT

EXperiTme

KROO 01047._(\WD

t 7 Effe

Conpound (Eldﬁm}a inhibition
and LB84068NR.

01/ 27687

Cl

were tested and thgaygsults are in the y 14

fol (nwkgdg Tabl-e-5—Fabl-e—5-1-B84068NP—I-ii .nvc/flq

agai nst caspaskvdade 02SENl (MAwiage'|) $ERD E-7A((éthem NSEM
74Consotidated-specification—as at—9February

2007 01 50 (Jurkhts clel?936. 6 M9F51 | aBRBF Iless-ED50

(LPS A Gal) Q.99 g/ SO Tty H=Y44

phosphate) 0. 931-h£‘2/gm ?0@4 Ieggéé);gS q/brﬁg 6é§ 10.8

* p-value = 0.032

In the foot edema test in rats, Compound (lii) showed a dose-dependent edema

inhibition effect of about 2, 21, and 23% at a dosage of 3, 30, and 100 mg/kg, respectively.

In the model of rheumatic arthritis, the foot edema was decreased significantly (about 70%

decrease} in the Compound (lii)-administered group on Day 14 when the negative control

group showed the maximum edema.

Therefore, it is considered that Compound (lii) has

an inhibitory effect against the progress of inflammation in an inflammatory disease model,

and so can treat the autoimmune inflammatory diseases.

Experiment 7

Effect comparison with the known compound

Compound (lii) according to the present invention and LB84068MP (Compound
68) known in PCT/KR00/01047 (WO 01/21600) were tested and the results are shown in

the following Table 5.

Table 5

LB84068MP

Iii

Kons/[I] against caspase-8

1.02 E6 (M'min™)

1.30 E7 (M 'min™)
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As can be seen fromthe above Table 5, Conpound (lii)
according to the present invention showed an

i ncreased inhibitory activity by 10 tinmes or npre L
agai nst caspase-8 and Jurkat cell conpareHO%Ptifpted specification
LB84068MP, and by about 100 tinmes agai nst LPS?5aidlebwyary 2007
acute hepatitis nodel (nouse). Al so, regarding the
physi.Co-chem cal properties,. the —ctompoyndshowed

i npﬁé?ﬂe@“rg@l‘i?ﬁ?l i ty,F and so kc@HMbe easilly us@d 1Y agess

injaetl T is, i th f th f
BB GRS 1 anly mor D PnEBbed ef flebts Driknige
SoRMIMGHEN 44 PARHHAK) OF hg@@fggﬁw 1%ssb$it ';Qasgﬁ%.% e

actrty and—physico proper
Consol i dated specification as at 9 February 2007
CLAI M5 A conpound of the followng formula (1): NO H

B. AMsxcarde Rerirom Yhe shevefiable 3,)CanpepddEdracsording to the present
. si npl | kyl chai - , sinpl |.oal kyl chai -
i B S P i, SRR U St S caspse
i . ts .
o i oS ettty ) o RAGERRSE BBy L e
acutd hepditis Matielr ghorE). NOARS] pardiiél thd@hgAEROMRcAS propertics, the
formula (1) may exist in a specific diastereoneric
comppsruy shewed dpreesl sohuhikiyf andrencanibe essibyhmed aoammijedionR That is,
is attached becones a stereocenter due to the R

the grosRRpung o t he RIBTEBb Mg ntien sheysninghly ﬂorﬁaxylma‘g‘él gffects than the
' ' . - CO2R.3 I N .
B GEE  BPHPL AN P A ST i

propérties. SAC), or may exist in the form of
pharmaceutically acceptable salt, when Rl is a side
chain residue of an am no acid containing carboxyl
noi ety; or
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the conpound of fornmula (1) nmay also exist in the form
of pharmaceutically acceptable salt when R is a side
chain residue of an am no acid containing _a base
noi ety, I11) R2 represents -SAC, -SCAC, - O”SQW%PGC"('CE‘“O“
or a side chain residue of the natural ami nods#Pdebruary 2007
and the conpound of fornmula (1) may exist in a
specific diastereoneric form_or mxtures thereof when
the carbon to which R2 | $TAMEhed becones a
stereocenter due to the R2 group; the conmpound of
formula (1) may have a protecting group in an ester
. forrn(x; dﬁﬂ@gﬁqlgwn%gfoggﬁl% j dat ed specification
as at ebruary 2007 IS - or a sul fonam de
form (- C(]\IHS(IRG wherein R6 is -SAC) or may exist in
the form of pharmaceutically acceptable salt, when R2

is a side chain resid © arHam no acid contai ni ng
carboxyl noiety; orsg ndyof formula (1) may
al so exist in the formo ytically acceptable
salt when R2 is a side chal nOré:S| gue(o an amno acid

containing a base noiety, or R2 further represents H;
-(CH2)" OR7 wherein R7 is -SAC, -SCAC, -Ar, or -

SAC-Ar, and n =1 or 2; or -(CH2)"(I:( =O Rs wherein R8
i s dsabich- SCAC, -Ar, or -SAC-Ar, and n = 1 or 2 IV)

r (iRIr esﬁgqgse_sﬁ(,n?_ﬁ-],_ IP@T%)%IK% éhétnn gg%?)s Slr@ﬁ&; CYCISM chain (-
or SAC— %ﬁﬁéﬁ[@l %Qoﬁgér‘%eﬁﬁs S%% F B 1‘%%8 C‘ﬁbﬁﬁﬁggethgyl (-SAC-

Wi th theagarbon atomto which they are attached

where -R-R - is -(CH)"-, -(CH2) O(CH2),,,-, or

-(CH2) NR10- (CH2),,,- vvherein n+m<9 and RlO is - SAC,
"o - A et 4 sREAG AR g

-1 - reBteser@ﬁ ‘%C’S§ -Ay ﬁ)l\C‘fo é’ﬁraéé@rﬁ}@m residue of all the

a0 0y etk g SO bl Gt in o

or - SAC #ecific diastereomeric form, or mixtures thereof when the carbon to which

R' is attached becomes a stereocenter due to the R group; or the compound
of formula (1) may have a protecting group in an ester form (-CO,R>
wherein R%is -SAC) or a sulfonamide form (-CONHSOp_R4 wherein R*is -
SAC), or may exist in the form of pharmaceutically acceptable salt, when
R! is a side chain residue of an amino acid containing carboxyl moiety; or
the compound of formula (1) may also exist in the form of pharmaceutically
acceptable salt when R' is a side chain residue of an amino acid containing

a base moiety,

HI) R? represents -SAC, -SCAC, -Ar, -SAC-Ar, or a side chain residue of the
natural amino acids; and the compound of formula (1) may exist in a
specific diastereomeric form, or mixtures thereof when the carbon to which
R? is attached becomes a stereocenter due to the R? group; the compound of

formula (1) may have a protecting group in an ester form (-CO,R> wherein
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- CH=CH CO2R13 wherein R13 is -SAC, -SCAC, -Ar, or

-SAC- Ar; -CH=CH SO2Rl4wherein Rl4is -SAC, -SCAC, -Ar,

or -SAC-Ar; -C(=0 CH=CH2; or -COCH2-Wwherein Wis

-N2, -F, -d, -Br, -1, -NR 5R16 (R15 and Fi®seligeted speefication
-SAC, -SCAC, -Ar, or -SAC- Ar, or together mayesfab? fei@uary 2007
to 6- nenbered saturated or unsaturated cyclic group),
-SR17 (R17 is -SAC, - SCAC, -Ar, or SAC—AG\r) or is

t he fol | RuisngALD oralsatforpmmide fiesol (- @&M@S@@mﬂar@latl{ on-SAC), or
? §~at' g FS}? re%gtral ﬁl%@? F@‘\&( e R%tgca%yp%cggpga Ya%YwhenR 1s a side

V\kcl:(er?)l) n %1 [réfggldue f a 1(151§016[ %@nﬁg ég@ﬁh lngletY9 or the

-1, - CN, coni¥ound N3, fomﬁﬁm |'(|l) % alsoCOdE2n tﬁBgorn'r of PhérmaREutically

-SCAQ), - C(=O NHR21 (R2] = -SAC or -SCAQ), or
-C(=0 Nméﬁﬂ'ﬂé Balp when &’ o8 Steia(chalarresﬂlﬁﬁ(ff an- BEAC, acidArontaining
or -SAC ), RR4 is H -SAC, -SAC- Ar, or -Ar, salt,

or steredb asSSﬁEFet%I@reof 2. The conpound according to

claiml rese 3, The

accor di nlghﬁf Fre%rés?@t\%ﬁgr g¢ﬁ2)§PR WB?rSgle g‘%ﬁg&ﬁp -Ar, or -
CH2 COOR3s A B354 n =01 or %@8&@)@ ﬁe%@k* it sﬂiq €SCAC,
conpound according to claimi vherein R2 represents H,

- SAC, - AAr, ar-SAQ-SH2nd@R71 pR2, = - SAC, -SCAC, -Ar, or
-SAC-Ar, and n =1 or 2). 5. The conmpound according to

cI ai m 1 wherein X represents -C(=0) CH2CAr, -

G VBl s RO G e -4} F “RG(CH)- (1=

- SCAC - M) whErein ¥ ASACPISGA@,QEAQ,%r BRY-Aprm3- to
V)  Brepresents H, -SAC, -SCAC, -Ar, or -SAC-Ar, or

VI) Rand R' may form a cycle together with the carbon atom to which they are
attached, where -R-R'- is -(CHa)y-, -(CHy)p-O-(CHa)m~, or -(CHz),-NR'’-
(CHa)n~ wherein n+m<9 and R'%is -SAC, -SCAC, -Ar, -SAC-Ar, -C(=0)-
SAC, -C(=0)-SCAC, -C(=0)-Ar, or -C(=0)-SAC-Ar,

VID) X represents -C(=0)CH,OR!" wherein R!'is -SAC, -SCAC, -Ar, or -SAC-

Ar; -C(=0)CH,0C(=0)R"* wherein R'?is -SAC, -SCAC, -Ar, or -SAC-Ar:
-CH=CH-CO,R " wherein R"* is -SAC, -SCAC, -Ar, or ~-SAC-Ar; -CH=CH-
SO,R" wherein R"is -SAC, -SCAC, -Ar, or -SAC-Ar; -C(=0)CH=CH,; or
-COCH,-W wherein W is -Nj, -F, -Cl, -Br, -I, -NR"’R'® (R'* and R'® each
are -SAC, -SCAC, -Ar, or -SAC-Ar, or together may form 3- to 6-
membered saturated or unsaturated cyclic group), -SR' (R" is -SAC, -
SCAC, -Ar, or -SAC-Ar), or is the following formula:
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6- menbered saturated or unsaturated cyclic group), or

-SR17 (R 7 is -SAC, -SCAC, -Ar, or -SACAr). 6. The
compound according to claiml wherein 1) R represents

H 11) R represents -CH2COOH, - CH2COOR3 (®R3wSliEted specification
-CH2CONHSO2R4 (R4 = SAC), 111) R2 represent sasHt 9-F8&Gary 2007
-Ar, or -(CH2)"OR7 (R7 = -SAC, -SCAC, -Ar, or - 78

Consol i dat ed specifi cation as at 9 February 2007
SAC,fzrd?hd nx1por Z)HHIV)OA reprepents -(CH2)n- (n

4)
- SA® @&Ac Nor - )
- COCH2NB; - cocraed g+ COC?QB
COCH2QAr COCHZOCOAr or COCH28R 7
-SCAC, -Ar or -SAC-Ar). 7. The conpound according to
claim1l which is selected fromthe foll ow ng group:

(1) wherein
(3S)-5-[(2, 6 di chl orgbeﬁzoyI28é¥]SCA g[%(ng)t hglRé -ITIenSAC

yl - 4, 5- d¥ iy Hs OB, -O

soxazol dd gy bpnyd) g g0l eonent oo e A ok

|(]I c gll)r bo?%(ﬂ JSM@O)C@U)%H@(}?'" IR GO LRI ?CCHO)NR”RB (R

(39)-3- (z{l{@?éemmafa SHENRICAL, 5Adidry8IAg-4r ), soxazol yl | ca

r esernyg-8-pes
COCH2IR™ - ' v Y

rbonyl } ani,no) - 4- 0xo-
5- (2, 3, 5R61% nSePﬁqJ,uﬁA@pAem;xw pelit aarstirepisoma tdre) ;
(4)

(3S)-3-({[5-ethyl-3-(1-naphthyl)-4,5-di hydro-5-i soxazo
Clyl h%%%&g%hﬁ@&ﬂcﬂ@x}ﬁ ﬁ'o claim 1 wherei R Lep esents

0X0-5-(2 tetr uor ophenoxy At anoi ¢ aci d

(1dd);

(5)(35)-3-({[5-ethyl -3-(2-napht hyl) -4, 5- dlhydro 5-1sox

- azolKje] eetnpong pegardiof- - claim 1 wherein R represents -CH,COOH, -

00 55 a0 5 2L KB BRI RENL R 2ci o

(35)-3-({[5-ethyl-3-(1-isoquinolinyl)-4,5-di hydro-5-
i soxazol yl ] car bonyl } am no) - 4- oxo-5-(2, 3, 5, 6-tetrafl uor
. ophémexyrneuhénetddagi td claim 1 wherein R? represents H, -SAC, -Ar, or -

(CH2)1OR” (R” = -SAC, -SCAC, -Ar, or -SAC-Ar, and n= 1 or 2).

The compound according to claim 1 wherein X represents -C(=0)CH,OAr, -
C(=0)CH,0C(=0)Ar, or -COCH,-W wherein W is -No, -F, -Cl, -Br, -1, -NR'*R!6
(R andR'® each are -SAC, -SCAC, -Ar, or -SAC-Ar, or together may form 3- to
6-membered saturated or unsaturated cyclic group), or -SR'7 (R is -SAC, -SCAC,
-Ar, or -SAC-Ar).

The compound according to claim 1 wherein

J§] R represents H,

I) R represents -CH,COOH, -CH,COOR? (R*=SAC), or -CH,CONHSO,R*
(R*=SAQ),

III) R? represents H, -SAC, -Ar, or -(CH,),OR’ (R” = -SAC, -SCAC, -Ar, or -
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of), (7)
3-({[5-ethyl-3-(1-isoquinolinyl)-4,5-dihydro-5-isoxazo

| yl ] carbonyl }am no) - 5- fl uoro-4-oxopentanoic acid

(1 gg) (8) ethyl Consolidated specification
3-({[5-ethyl -3-(I-isoquinolinyl)-4,5-di hydr o- 8- at 9 February 2007
i soxazol yI ] car bonyl } am no) - 5- f | uor o- 4- oxopent anoat e

(Ihh); (9)

5 fl uor 0SB (@EBR-S] pé%br opyl - 3- (1- |squ| nolinyl)-4,5

aci g Cli ﬁ)repll(eﬁ%}s %&{yj ]E B F)I)(/)Ir}gr&ﬁo? (ﬂ oxogent anoi ¢
3- 5- |yl
oA A Bt ooy
(11)VD) X represents -COCH;Na, -COCH,F, -COCH201 -COCH,Br, }%OCHZI -

3-({[ 3- (benzot hi ophen-2-yl) - 5- ethyl dlhydro 5-
Consol i dQM@%@r@@EH&D@@AHE @D@ﬁ&ﬁ(@éﬁy -8807-SCAC, -Ar or

oxazol onyl }am no) - 5- f | uor o- 4- oxopent anoi ¢
et k%Aé‘%fS yihamnoy-o-tiu P
(3S)-3-({[3-(1, 3-di net hyl -1 Hi ndol -2-yl )-5-ethyl -4, 5-d

i hydr o- 5-

. | soxE#otphaad Reaydih @0 & ﬂw%&%(x§s§l@ot§d Rof-the iR iMP Eroup:

ophenoxy) pentanoic acid (I11)

3 ({(ﬂB(ﬁ(S'l 59{216-wixthhyrbbdnido i ko] -32-{jA-Inethyb B iphlen i -6 5-ditHyel-5-
i so%é%?WﬂE%P%ﬂm@ﬁi'ﬁﬂoBﬂFW&%S‘ddﬂfﬂé@()bpent anoi c
(o HOTTR GRS 3 phendcdit i froresehleriapamino)-+-

I SOXxBNA- h&rﬁ)ﬂyﬁ&mﬂo}@d&@%bﬂ 0xo0-5-(2,3,5,6-tetrafl uor
ophenoxy) pentanoic acid (lI'nn); (15)

(33Xi5(3[9|1-)2 (6Eh5th§1ﬂ|-3}Pbd‘JﬂM!5)‘411)19(1‘1‘!6}5*36146(2{35’{]@5@%}’3&1{131001 0x0-
a et -
4, 5p5d #éﬁ&@%gﬁ%%fapw)y@ﬁm@qﬂ} da¢)o] - 4- oxopent anoi

( 33)?*‘)%3& & i ‘?%ﬁffi‘)%(‘[ POk RS s gy gaBony! apgino)-4-

I 0- x0-5-(2,3,5,6-tetrafluorophenox entanoic acid (1dd
i soxazol §/| Ycar bonyl )aI?n no]Y)IA}f 0X0 y: ac( (g )5 6-tetrafl uor

oph&haRy)-pe hitsaativyle3 - habhti(yil PRS ;dil{ Aif)-5- 1soxazon1]carbonyl amino)-4-

3S)-3-{[(3-{[(4-chl oro-I-naphthyl)oxy] met hyl - et hyl
( -4, gxa-rq{qEZd} 6%getraﬂuorophenoxy)pgntanmc 2)101d (l]e yI}-5 Y

R A PR BRSSOttt vor

isoxazolyljcarbonyl} amino)-4-0x0-5-(2,3,5,6-tetrafluorophenoxy)pentanoic acid
(IfD);

(7) 3-({[5-ethyl-3-(1-isoquinolinyl)-4,5-dihydro-5-isoxazolyl]carbonyl } amino)-5-
fluoro-4-oxopentanoic acid (Igg);

(8) ethyl 3-({[S-ethyl-3-(1-isoquinclinyl)-4,5-dihydro-5-

isoxazolyl]carbonyl} amino)-5-fluoro-4-oxopentanoate (Ihh);

(9) 5-fluoro-3-({[(SR)-5-isopropyl-3-(1-isoquinolinyl)-4,5-ditydro-5-
isoxazolyl]carbonyl}amino)-4-oxopentanoic acid (lii);

(10) 3-({[5-ethyl-3-(4-quinolinyl)-4,5-dihydro-5-isoxazolyl Jcarbonyl } amino)-5-
fluoro-4-oxopentanoic acid (Ijj);

(11} 3-({[3-(benzothiophen-2-yl)-5-ethyl-4,5-dihydro-5-
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(1qa); (18) | o

(3S, 4E) - 6- et hoxy-3- ({[ (5R) - 5-i sopropyl - 3- (1-i soqui nol i

nyl) -4, 5-di hydr o- 5-

i soxazol yl ] car bonyl } ami no) - 6- 0xo- 4- hexenoi €onsoli¢hted specification
(lrr); (19) as at 9 February 2007
(3S,4E)-3-({[(5R) - 5-i sopropyl -3-(1-isoquinolinyl)-4,5-

di hydr o- 5-

i s0X&Xrly|leubomAdian-hdluos-¢osopsataid @id/(Tkky- pent en

oi C

d
5. {1055k o- GSF R (B S bimerhdodhinal-2ragh §-<Bubhagibydross
2%?39%%’2 l;'f:] 9%@4%%’1 }/eln]liﬁgj'—ﬁ)—%gg |5}-(3r9 5‘8)tét€'z{fﬁl)69cﬁ)%re]1tloa}(r§?pentan01c acid
3- ({(®1095) - 5- et hyl - 3- (1- napht hyl ) - 4, 5- di hydr o- 5- i soxazo
|yl ] carbonyl }am no)- 5-fl uoro-4- oxopent anoi c acid
Lﬁ)3) 3-023-(1,3-dimethyl-1 A-indol-2-y1)-5-ethyl-4,5-dihydro-5-

(lu

3- hyl - 3-( 2- I |') -4, 5-di hydr o- 5-

ol s Fq%a%laﬁwﬁ?%mw‘m) SRR LT S

g \(Ni(ﬁ)SR) (ﬁ)? et%yl(%(ll 2@&&3&]{8%}%%4)5 ﬂlhé'd’i? %ydr 0- 5-

Ia ?gﬁ%(?km%lg/ﬂ %Bmydﬁlﬁmﬂ%)m 3=(213U06 et AR RPDRBL AN itanoic acid
3- ({(Iyet hyl - 3 (8 qui nol i nyl) -4, 5-di hydr o- 5- |soxazolyl

] ca

r bonyl } am no g 5- 80 Consolidated specification

at $1Pebr@aryl ¢10h1‘qf‘2hﬂﬂéold)0é¥b§)éﬁ{t5a¢ibﬁo3 Ea?c(]dnf(Pth)ethyl
( 25),

3- ({1 BIRVATA-2- o azobd b rmine It g 9Rs BiEBois apiddlopdol v
](Car(t@nyl(}sgmip({)s =ethiyl{3-HPRp K P PRIk 8 Ay dlo 6L YY)
5- f lisoxaeol$H ¢4rbomyR)anfind sO-pr OPHR;33S, G&t@@MBMphéﬁdx)/)}fknﬁnGic acid

hydr o- 5- i soxazol yl ] carbonyl } am no) - 4- oxopent anoi c

aci dInPdizz) ; (27)

e JF‘}‘)C%\%H@ ”'f o 21;/ %%ﬁﬁ(glqetgﬁé Y 25 dihydro-s-

ANiaeAE ﬁﬁl‘i 0 Ry P R oy lpeggoto acd
|soxﬁgglyl}carbonyl)a|nlno] 5-f | uor o- 4- oxopent anoi c
acid (laa2

3-1 (1 [ 43 ,ﬂ@}é eﬁmxyfia)—b{tﬁ@ﬁyﬁ]-zs@prepﬁyﬂ ¢L4isquindlyrgi)ed,5-dihydro-5-
Iailoxazo l&l% Ct( %11)1(%[2 (1 4?16&(!3#0?5 gcu? I%ﬁopent anoi ¢
ydr(%? 4E}-6 s R SOBHARYb- Bl RARY DB BRS ALS. 4
isoxazolyl]carbonyl } amino)-5-(methylsulfonyl)-4-pentenoic acid (Iss);
(20) S-fluoro-3-({[(55)-3-(1-isoquinclinyl)-5-propyl-4,35-dihydro-5-
isoxazolyl]carbonyl } amino)-4-oxopentanoic acid (Itt);
(21) 3-({1(55)-5-ethyl-3-(1-naphthyl)-4,5-dihydro-5-isoxazolyl]carbonyl } amino)-
5-fluoro-4-oxopentanoic acid (Tuu);
(22) 3-({[(55)-5-ethyl-3-(2-quinolinyl)-4,5-dihydro-5-isoxazolyl|carbonyl } amino)-
S-fluoro-4-oxopentanoic acid (Ivv);
(23) 3-({[(5R)-5-ethyl-3-(3-isoquinolinyl)-4,5-dihydro-5-
isoxazolyl]carbonyl } amino)-5-fluoro-4-oxopentanoic acid (Iww);

(24) 3-({[5-ethyl-3-(8-quinolinyl)-4,5-dihydro-5-isoxazolyl|carbonyl } amino)-5-
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i soxazol yl ] car bonyl } am no) - 4- oxopent anoi ¢ acid (1l aa4);
31
g-[%{(5R)-3-[3-(tert-buty| ) phenyl ] - 5-i sopropyl -4, 5-di h
ydr o- 5- Consolidated specification
i soxazol yl } car bonyl ) ami no] - 5- f | uor o- 4- oxopent aasi9d-ebruary 2007
acid (laab5); (32)
3-{[(3-[1, 1' - bi phenyl] -3-yl -5-isopropyl -4, 5-di hydr o- 5-
i soxBuasPyoropeniengir peidi(lrad;- 5- | uor o- 4- oxopent anoi ¢
ac ; L . . .
37 fes) T b teryTCprnalinprg S inyden-fyepavalyicsebenBiagipo)--
L. - 5. fid -4- t [ id (laa7);
8RR LS pRkicle alli{ By 4- oxopentanoic acid (1aa7)
3- %(({28} §-Aubioe3-{ {[BR)Y3-IsoBroP YL 3 42-Guinb LBy 1Rk Bydih fdre-di hydr
o_ -

i soxiagxazgly]lcarbbuylyahiam-Aokepertinodr wid{lex)ppent anoi ¢

gCI[ ((j(g%)Isgfﬁ%"ieflﬁ’?%%(&iﬁQHSG?X}PI)QHQ’DFfW'idHWH‘gR"?'- 5-i sopropyl - 4
oo P e TR froaer ol e ¢

e P i e R
agl di's@mza]a/b}lcyﬂbpnalbdmimy]-ﬁéhiormél-o&opémmoﬁ} deidagnt anoi ¢

| aal0): = (37
3- ({(Fé.)- 32(%%?{51){@T(Vg’f-"@ztbwl}eﬁb’lﬂﬂ*)thﬂfeﬁ'Id}'h}’ﬂm-é- di hydr o- 5-
Lo SR SRBRINA 8.8 MR b oG idiioR RRE (h 43" ©

.35( {(B@)'inﬂu%%‘-?ﬂtﬁﬁyﬂ-fs EIB}SM'L?-@YS %rl-oggfj)g_@ﬁly-é,s%gﬂ'(d}xﬁo

- isoxazol yl | car bonyl } ani no) - 5- oxopent anoi c
aci ds¢aaellyByarborydPgmino)-4-oxopentanoic acid (Iaa4);

3- 3-(4- I tyl -2- i di nyl)-5-ethyl -4,5-di hydro
5 SISO dabiode kb phent - isopmpyad, Slinshpdary
2007 . L
i soxSZ8PY ) caPBBINAT AR -Tdor- frogBratarisasift el ¢

' I A EY Y -4 5-dihvdro-5-
(R A ey P oo sy 8 sopr opy! - 4,
5- diibydrayBearbonyl]amine}-5-fluoro-4-oxopentanoic acid (Iaa6);

I soxazol yl %car bonyl } am no) - 5-f | uor o- 4- oxopent anoi ¢
aci &3%)|?aéﬂ[ pethyl-44(¢-pyridinyl)-4,5-dihydro-5-isoxazolyl]carbonyl }amino)-5-

3- ({{.3-(4-cycl ghexyl -.2- i di nyl)-5-ethyl-4,5-di hydro-
5- ifgué)fi(gbq’%épfrg%‘?‘%%wﬁgﬁ)no) -5-f1 uor o- 4- oxopent anoi ¢
aci gz 4y agls A-Iﬂr%é- y1)-2-pyridinyl-S-ethyl-,5-dihydro-S-
3- (?[ Y eﬁﬁy])[- ety 2pypdinlls gyl oo diydronss iyl ) - 4.
5- dithyrarelyBcarbonyl)amino]-5-fluoro-4-oxopentanoic acid (Iaa8);
i soxazol I%car bonyl } am no) - 5- f | uor o- 4- oxopent anoi c
aci (ﬂ3f()|3aé;{ R)-3-[@433t-butyl)-2-pyridinyl}-5-isopropyl-4,5-dihydro-5-
5-fl. - 3= 5-1 | - 3- (4-ph | - 2- idinyl)-4,5
_di H%E%ngl_}gzitjb0n)lflfa(l%%ggﬁy-ﬂuorogéi-ogop)ee% anoic a%}/dr (Iaa9);y )
(36) 3-({[5-ethyl-3-(4-isobutyl-2-pyridinyl)-4,5-dihydro -5-
isoxazolyl]carbonyl} amino)-5-fluoro-4-oxopentanoic acid (Iaal0);
(37) 3-({[3-(4-acetyl-2-pyridinyl)-5-ethyl-4,5-dihydro-5-
isoxazolyl]carbonyl} amino)-5-fluoro-4-oxopentanoic acid (laall);
(38) 3-({[3-(4-cyclopropyl-2-pyridinyl}-5-ethyl-4,5-dihydro-5-

isoxazolyl]carbonyl } amino)-5-fluoro-4-oxopentanoic acid (Iaal2);

(39) 3-({[3-(4-cyclopentyl-2-pyridinyl)-5-ethyl-4,5-dihydro-5-
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I soxazol yl ] car bonyl } am no) - 4- oxopent anoi ¢ aci d

(laal 7); (44)

(3S) -5-[ (di phenyl phosphoryl )oxy]-3-({[(5R)-5-isopropyl
-3-(1- Consolidated specification
I soqui nol i nyl ) -4, 5-di hydr o-5-i soxazol yl ] car boasyt P&elwiuary 2007
0) - 4- oxopentanoic acid (laal 8); (45)
(3S)-3-({[(5R)-5-isopropyl -3-(1-isoquinolinyl)-4,5-dih

ydr ds@xazplyyrarbeny} qneiae b o-ilybio-diok opsntahotxaidblad1B);

é : )F/) Rﬁ%i @Qﬁ%g’% l %%%ﬁtgpg%égyﬁ%%%g@y} -4,5-dihydro-5-
f ?gﬁ?%él@gg&gé@l){lIa?ﬁigt))()g.‘;-%l‘ugfoc—ul-%;(glge%fa%b{cuarc?c{] %15&%9' 3-({
3-( 3641)3339{1E3J@Mc&zﬂbfﬂx&xyﬂﬁayﬁhﬂ&?f%g%%@@%Q%%&rwﬂ car bonyl }

am no) - 4- oxopentanoic "acid

( SS)iisc_ﬁéa(Z?lgljtjaIggﬂyy} aoniyi))- 3Pl SBkefentmofar afty (lad5f;1- i s0q
ul nal 1 n - -
di h;iﬁ%)o?}is{?ﬁ@%%%dﬁaﬁﬂ,mbﬁ«}m}laiﬁpwei)lolm}@kﬁééhhmnwc

[ laaz2d):, (4 . . ]
(55 B b acypo)sisfroms-{-poncoifupisacit JF19%, - di
ydr 34ﬁ's-ﬂ§<%6%2€{|£g-l)is]o%?cfp?rilﬁXh}pﬁgﬁﬁ@-pﬁicﬁ%ﬁ)-é;sh&ﬁ%}Blﬁ

acid (laa22);

( 3S)iscgiﬂtélwme@l}@ﬁﬁoppwko&n(ahoicmMIamm;nyI )-4,5-di h
ro-5-
?/so%dr)ol yBH anl tsliphenylahospbprydlos kb3 £ {[( SR)py tsopiopyl-d% 1) pen

EEER NS M - FES AR
[ so&%@gy! ] car bonyl } am no) - 4- oxo- 5- ( 2- pyri di nyl oxy) pen
tanoic acid (laa24); (51)

2- { [49S) -@SEau( o)~ Bis0plop SR bidogaimoipy)-43-dikydrdoxui no
l'inyl)-4,5-di hydro-5- 1 soxazol yl]carbonyl }

anmi ngrazalghieasoanyl janurg)y4-oo-Fefl hpheyyl i3ditnifluoromethyl)-1H-pyrazol-
trif th l. t laa25); (52

2E|{[§(3g 5 P?ﬁ%ﬁ’%@i;ﬁléﬁg?}[@ c(at ﬁf/ll -?3-((2-i zc,opr opyl phenyl ) -

4 5 gih iy } . c , .
Fent iy ooy 1 e Bl 1 BB ok (RS A5 iSopropyt-

| SOX
am 130)1-igoquiiiity})-4, 9:385hydio- BBEdXME AT élb dHylAMino)-4-oxopentanoic

¢
trifluoronethanesul fonate (1aa26); (53)
3- (fp8-({m®2ehl oro- | - met hyl -1 Hi ndol - 2-yl ) - 5-i sopr opyl - 4
, 5-dihydrg-5- . : : o
ol RSBy ) (R Sropropsbkdbdsnaainsiiny)-4. 5

aci (élﬂ{y]d%"—g-zgdxazolyl}carbonyl}amino)-4—oxopentanoic acid (Iaa21);
48)  (38)-3-({[(5R)-5-isopropyl-3-(1-isoquinolinyl)-4,5-dihydro-5-
isoxazolyl]carbonyl} amino)-4-oxo-5-hexenoic acid (Iaa22);

(49)  (35)-3-({[(5R)-5-isopropyl-3-(1-isoquinolinyl)-4,5-dihydro-5-

isoxazolyl]carbonyl }amino)-4-ox0-5-(2-pyridinyloxy)pentanoic acid (1aa23);
(50)  (35)-3-({[5-ethyl-3-(2-isopropylphenyl)-4,5-dihydro-5-
isoxazolyl]carbonyl}amino)-4-oxo-5-(2-pyridinyloxy)pentanoic acid (Iaa24);
(51) 2-{[(35)-4-carboxy-3-({[(5R)-5-isopropyl-3-(1-isoquinolinyl)-4,5-dihydro-5-
isoxazolyl]carbonyl }amino)-2-oxobutylJoxy}-1-methylpyridinium
trifluoromethanesulfonate (Iaa25);

(52) 2-{[(35)-4-carboxy-3-({[5-ethyl-3-(2-isopropylphenyl)-4,5-dihydro-5-
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10.

11.

(54)
3-({[3-(1,5-dinethyl-IHindol -2-yl)-5-isopropyl -4, 5-di

hydr o- 5-
i soxazol yl ] car bonyl } am no) - 5- f | uor o- 4- oxop€wnsalidster specification
acid (laa28); and (55) as at 9 February 2007

(3S)-5-fluoro-3-({[(5R)-5-isopropyl -3-(1-isoquinolinyl
)-4, 5 d| hydr o- 5-
i somamzyly] carbbyl jarhian}-Aokodutphapd At-aretiytpainum

(i npound accordlngto claiml which is
5- fltﬁi]%"i%r@e(ﬂ{?‘(sgﬁﬁ%ngtel (Bgd®lopyl - 3- (1-

)2 o LUk Syt P d R St R or 52
fol Ilw&gkt]e%mﬁa}%majs -flublo-4BR0pdBandic ﬁ@aﬁ%ﬁ) (1 a)

i n which and X are defi ned

desdb# e E[B+1 6hh1h1mh3d 1H€inddlkmyk)6nip@pmplylad;5>dﬂdddft95i o
claim9 which is (3S)-5-fluoro-3-({[(5R)-5-isopropyl
3 ( BsoxsealtlrshomitaminosSduryaift-oxepentaneicrasid) (1ps); lmiudyl }

t d f
o et (o S AR G- CraoPropy - P sty Ak SR
wh t f
(Sg;a@%xagggg%@&%ﬁ?g% 2BRofntfoRoRIYIG)2 M xture o
i sopropyl - 3-(1-isoqui nolinyl)-4,5-di hydro-5-i soxazol yl
] carbonyl } ami no)-4- oxopentanoic acid and
( 3R Tis-qonipguipd 3cc(0fcﬂx(lgR) clginy § opridpigl S-Bugro-3-§0EGE)Sesoprybyl-3-(1-

3, 5 o SR e R eyolbateeans  acid

c ac( §_| n nethyl t-butyl ether, adding a snall anount
of crystalline (3S)-5-fl uoro-3-({[(5R)-5-i sopr opyl -

(1-isoquinolinyl)-4,5-dihydro-5-isoxazol yl ] carbonyl } am
i no) - 4- oxopentanoi c acid as a seed material to give a

cr yst e¢mpeind of ey pHowing femylat(hkd)s crystal from et hyl
acet at e/ n- hexane sol vent system

=7 #

in which

A,B R, R, R2, and X are defined as described in claim 1.

The compound according to claim 9 which is (35)-5-fluoro-3-({[(5R)-5-isopropyl-
3-(1-isoquinolinyl)-4,5-dihydro-5-isoxazolyl]carbonyl }amino)-4-oxopentanoic

acid (lii-1).

A process for preparing the compound (lii-1) as defined in claim 10, which
comprises the steps of dissolving a mixture of (35)-5-fluoro-3-({[(5R)-5-
isopropyl-3-(1-isoquinolinyl)-4,5-dihydro-5-isoxazolyl]carbonyl }amino)-4-

oxopentanoic acid and (3R)-5-fluoro-3-({[(5R)-5-isopropyl-3-(1-isoquinolinyl)-
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12.COMPRSAdrh

13.

14.

15.

16.

17.

18.

12. A therapeutic conposition for preventing

i nfl ammati on and apoptosis conprising the caspase

i nhi bitor conmpound of forrmula (1), salt, or ] o
st ereoi soner thereof as defined in clai m4onselidaied specification
active ingredient together with the pharmaceuds&&lfebruary 2007
acceptable carrier. 13. The conposition according to

cl aiJ;] ]azlmfdor the treatment of denentia, cerebral

st r okesddER-A-1s0¥gEs yileasbonylimino)at-pppeatanpist #6d in methyl t-butyl

nepathf Wi B Relelh oY At oI T rE R asopropy-

ful i1 ngeuitRGHLCs-dftflil 05 Ssoxhd Mfcafbd gﬁﬁﬁog-éﬁ- efitanoic acid
organ transplantation rejection; rheumatic arthrirtis,
or caraiseal matdiabpopivess srdted, iml reyeilifing akigi dgstal from ethyl
di seases. 14. The conposition according to claim 12
f or ach@te/i-beane selvedt systome hepatitis or |iver
cirrhosis. 15. The conposition according to claim12
for the treatment of rheumatic arthritis. 16. The

: i ' i.ch-is. fo e .
B G

The thorpgRbd idibite cRhondd of BindiliN(LY seRNBY kt&leBBombe thereof as
compound (lii) as defined in claim8 as an active

i ngrdefinedhtin cl@m Tres woapbsi tngolient dogathergwitb the gihamdReutically
conpri Si the compound (lii-1) as defined in claim

10 é§°§ﬁ£§%P?Vﬁningredient. 84 Consol i dat ed

specification as at 9 February 2007 19. A process for
preparing the therapeutic conposition for preventing

i nf 'efe@drhsutitioansbcaRDmt &S tRid S| 208k 1the Gehithenlt AF Merhéntia, cerebral
conpri sing adm xi ng the caspase inhibitor conpound of

f or ratfioke,(brpin isglairmeot det tr AGDS pdiebetéh) @pedt vhser,dekétmaldinjure by
inglaiml wth. .pEar ceutically acceptable carrier. ]
20. DRPAEHS, dgptyis-indusrdnisnatc i disqasssmarnisnhepadtis, fulminant hepatic

apo I.S1:.,60 [ S dministering ..an effecti.ve . .
amoaro sy iy teEh S B Btfhgn Bhes o piimaic arids,
(1) ,oreatdiac Rl apsHtBEiS QLS RINBEhhNEERBac AResleli Ned in
claiml1l to a patient suffering frominflammtion and
apopt osi s.

The composition according to claim 12 for the treatment of acute hepatitis or liver

cirrhosis.
The composition according to claim 12 for the treatment of rheumatic arthritis.

The composition according to claim 12 which is formulated as an oral preparation,

an injection, or a patch.

The composition according to claim 12 comprising the compound (lii) as defined

in claim 8 as an active ingredient.

The composition according to claim 12 comprising the compound (lii-1) as

defined in claim 10 as an active ingredient.
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19.

20.

21.

21. A use of the caspase inhibitor conmpound of formula

(1), salt, or stereoisoner thereof as defined in

claim1 for preventing inflamation and apoptosis. 85
Consolidated specification

as at 9 February 2007

A process for preparing the therapeutic composition for preventing inflammation
and apoptosis as defined in claim 12, comprising admixing the caspase inhibitor
compound of formula (1}, salt, or stereoisomer thereof as defined in claim 1 with

pharmaceutically acceptable carrier.

A method for preventing inflammation and apoptosis, comprising administering
an effective amount of the caspase inhibitor compound of formula (1), salt, or
stereoisomer thereof as defined in claim 1 to a patient suffering from inflammation

and apoptosis.

A use of the caspase inhibitor compound of formula (1), salt, or stereoisomer

thereof as defined in claim 1 for preventing inflammation and apoptosis.
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