Descri pti on CASPASE | NH Bl TORS CONTAI NI NG | SOXAZOLI NE

RING [I] TECHNI CAL FIELD [2] [3] The present invention
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agai nst vari ous caspases incl uding

caspase-|l[interleukin-1 b converting enzyne, |CE] and

caspase- 3[ apopai n/ CPP-32], a process for preparing the

same, and a therapeutic conposition for preventing

i nfl ammati on and apoptosi s conpr.ising the sanme. [4]
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[thspase-S(CPP-sz) is broady studied for its role or
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[9] ase-
of c Base3, a@ Asp aﬁb' tqméfépcagbas é’be hydroly51s of the latter position

gives interleukin-1p. Interleukin-1f has been reported to act as an important mediator
in causing inflammation (1,3). Caspase-l has been discovered for the first time in
1989, and in two independent study groups, the three dimensional structure thereof
was determined by X-ray crystalographic method.

(7]

[8] Caspase-3(CPP-32) is broady studied for its role or mechanism for action, and its
three dimensiona structure was determined in 1996(2). Caspase-3(apopain) activated
from procaspase-3 hydrdyzes (P4)Asp-X-X-Asp(P1) motif, and the known substrates
include poly(ADP-ribose) pdymerase, Ul 70,000 Mr smal 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).

[9]

[10] Caspase-8 and 9 are present in the upstream of caspase-3,6,7, and these caspasés

are known to participate in the apoptosis cascade. The X-ray structure of caspase-8



are known to participate in the apoptosis cascade. The
X-ray structure of caspase-8was determ ned in 1999(5),

wanaspartiscul arly the inhibitors thereof my beCagReam4/002139
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tageously used for treating the diseases related to
apoptosis. [H [12] Caspase i4hibitors nean those
conpounds that inhibit the activity of caspase, and so
control such synptons as inflammation, apoptosis, etc.
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I nhibitory activity when conparing the irreversible
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(58]
DISCLOSURE OF THE INVENTION
[59]
[60] The present inventors newly designed and synthesized some compounds which can

be used as an effective inhibitor against caspases and have a distinctive structure and
high selectivity for similar enzymes, and determined their binding ability and
inhibitory activity for caspases. As a result, the inventors have discovered that a
compound of the folowing formula (1) does meet such requirements, and completed

the present invention.
(61]



a method for inhibiting caspases, specifically a

t herapeutic conposition, a use, or a method for
wonrews@iiing i nfl amrati on and apopt osi s, conpri BCIAKR20G&/002139

conmpound of formula (1), salt, or stereoisoner thereof

as an active ingredient togeth®r with the

phar maceuticaly acceptable carrier. [71] BRIEF

DESCRI PTI ON OF THE DRAW NGS [72] [73] Figure 1 shows

the i nhi ki@ y gctivity of Conpound (lii) against the

hepatg_c li by sig_dye to the bile stagnation: "a)" in

Fi gure®l reépp seﬁKélthe case of Sham operati on,"b)"

represents the das& of BDL operation where only the
[6yphicl?twas adm nistered after the ligation of biliary

duct, "C)" represents the case where Conpound (lii)
[6dhs or aryhihm ni stered in a dosage of 3 g/ kg twice a
(4P T Oratp UER, 1k do WeRldds QILiDE ddhgAt | on of blary

duct, and "d)" représents the case ere Conpound
[(61ii) was oraly adninistered in a dosage of 10 ng / kg
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i nhi Berrdiry Dagdti qristegeioniss daying ¢ffechyminhitotyhetivity against

hepathga@l apoptosis due to the bile stagnation: "a)"

&n Figure 2 represents the case of Sham operati on,
[6 %)" represents the case of BDL operation where only

[68he vehi glagon@obpdt it Sletdnethvaiddario bReidk ia?)%cie&rfoxogreparing the
biliar dugt "c)" represents the case where
CbnpﬁﬂﬁHFP P} fopmda b8 ASHrsoisomer Bareph a dosage of 3
(69 / kg twice a day for 1 week after 1 week fromthe
igatiqgn of biKary duct, "d)" represents the case
U%er e gfo‘ﬁﬁlé‘b?ﬂ?ﬁﬁ %ijcﬂﬁé‘%h SICPtAERUAR X RipEde p poraposition, a use, or
dosagenetiod 16 intaitink gaspides Sspecialy 4 Gkrapeite %Kmﬁf)s;u%n duse, ora
is a

week from.the |igat.ion of biliary duct, and "e

1 apeURD T REE e DSR2 W 3a0R 0 Giraprsing e eesmponps of

apopfsils (li)/saeac betdoBaineBhieregf M. acliveBhgBEST: thir FRthe phar-

CARRYICNe(éi%aTC'HEEaI NVENTI ON [77] [78] In advance of

i 11 uSPrat he ?ﬁeﬂﬁﬁﬁ invention in detail, the
[7¥lol bwi ng inportant ternms are defined first: [79] a)

naving 1 10 SR ho A GRIPTION TRE e DRR AR oq

[73lsonmeric form [80] [ b) Sinple Cycto Al kyl Chain

[73@ g?ﬁ‘g’n F%%%e%gho% ?ﬁ%sinﬁbﬁéﬁ“y' aic&vi[ya cgj é:o?rllpoﬂr?cy gllr{l)gagg’ingt?he]}l%patic
fibrosis due to the bile stagnation: “a)” in Figure 1 represents the case of Sham operati
on,“b)” represents the case of BDL operation where only the vehicle was administered
after the ligation of biliary duct, “c)” represents the case where Compound (lii) was
oraly administered in a dosage of 3 mg / kg twice a day for 1 week after 1 week from
the ligation of biliary duct, and *“d)” represents the case where Compound (lii) was
oraly administered in a dosage of 10 mg / kg twice a day for 1 week after 1 week from
the ligation of biliary duct.

(74]

[75] Figure 2 shows the inhibitory activity of Compound (lii) against the hepatic cel
apoptosis due to the bile stagnation: “a)” in Figure 2 represents the case of Sham
operation, “b)” represents the case of BDL operation where only the vehicle was ad-

ministered after the ligation of biliary duct, “c)” represents the case where Compound



[82] [83] c¢) Aryl group (Ar, bebw) includes both the

aromati ¢ and heteroaromati c groups. The aronmatic group
wores®2e516 t 0 15- menbered single or fused unsaPaTA&R2004/002139

cycle. One or nore hydrogens ?ay be replaced with a

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

car boal koxy, carboxy, carboxyam no, cyano, hafo,

hydroxy, nitro, thiol, alkyl, cyctaal kyl, alkoxy,

ar yt @xywasSoil§ @d(xﬁbmsffé?éji i uakAe o8k aYPke t-m@e a day for 1 week after 1
hetero r omat | g%a%r OUE? neans t ﬁjs aromati c
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case of RESTdMODE ROR/ ngRRiYIN@ OURATEE t INVENTION
[77 itrogen atomto convert the pyridyl group to a
gyridiniun1group havi ng (+)-charge on the nitrogen
[78at om In8d}arc86] duftrgingnlyd prgseauipvemioh ird@saipthe fdwing important
blpq%%%ahz&fqupspyl 2-naphthyl, pyridinyl, Nalkyl-
m'di nyl, quinolinyl, benzothienyl,
[79] ndoI yd), lmy}eazlkmﬂhﬂml (§6|Chdcid>\y] tnedns @ djydrocdydn, having 1 to 8 carbon
qun I I inyl, imdazolinyl,
i so%géz%gﬁ% e“hé%lﬂha’%ﬁa’g F"%SQ ‘@HH%{;’??O@%‘hi azol yl
Bolndoktlnyl |ndazonI benzot hi azol yl, benzi i dazol yl,
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i m ¢abepypiondi nyl , |soth|azolyl ci nnol nyl, carbazol yl,
wzjsochronanyl chronanyl tetxahydroisoquincBnyI

I soi ndofin i sobenzot et r ah dr of ur anyl ,
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i m dazot hi azdyl ydr obenzj soxazi nyl
benfi/‘é%%&%uﬂllfyw a{fy&ﬁ,os%légphgqld guanido group. The heteroaromatic group

di hyba B8 lofRtiO5eRY EdNhing D8H B BBYFoHhs selected from a group
benzot hi opyranyl counarlnyl, i_socoumari nyl ,

chr Smﬂg OE%}’g?ﬁaﬁ%@nd pifrasan- ﬁylfeweo%ed@ more hydrogens may be

t et E%Jlﬁtéd @anh @fbupcé} sebce fetfn tHdifRyHine ail N ﬁiﬂnmsl oarboalkoxy,
di h U|n i non di hyd 0|sqgu|nd|n

di h%‘ B0 GHEP AT “0 » SRS R r;gxply akyl, cycloakyl, akoxy,
' Somdﬂf)’myhﬂfoﬁe ﬁ@glaﬁkﬁrgybl)ph OIBQ“BIZ&Xﬁﬁﬁl in@RYdase of pyridyl, an

N- al ri
pyr Fliﬁ?loﬁr%q ﬁ?c@g %/ rnﬁ&qgﬁ?/ Ptom_tgﬁ?r}y@rt the pyridyl group to a
qui pylrlldimluml\gr@)ﬁ Iﬁemgl(-n)cklml'ge di-thxhitegeniaitgidi nyl - N- oxi de,
[&HisoquindyI-N-oxide, qunazVfi nyl - N- oxi de, qui noxal nyl -
N- oxi de, phthal azi nyl - N-oxi de, i m dazdi nyl - N- oxi de,
[85]i S((j)vaEhjélar}N-gl Nmnp@kgmmddylg blphbrqxlldﬁphthﬁl ﬂﬁ&iﬂﬂﬁryﬂ\";ﬁﬁﬂlﬂﬁl N-
in - N- ox| de az be thia
N oA aRar Ry RGBT ) PRB gy soinday.
t hi a&dqundyll quNamiaydequitoxeiayt phthbhzingil dmidazdinyl, isoxazdyl,
tet 5}%%9(ny oxazo)l(ylcﬁi’azﬁyl indolizinyl, indazdlyl, b
yl, benzothiazadlyl, benzimidazolyl,
benzofuranyl, thienyl, pyrrolyl, oxadiazdlyl, thiadiazlyl, triazolyl, tetrazdyl, oxa- '

zdopyridinyl, imidazopyridinyl, isothiazdlyl, cinnolinyl, carbazdlyl, isochromanyl,



[86] [87] d) Sinple Al kyl Chain substituted by Aryl

(SAC- Ar, befow) neans a straight-chain or branched
wabbosloevisch has 1 to 8 carbon atons and i s suB6TiKR2O@M02139

by the above nentioned aryl .%roup. [88] [89] e)

Natural am no acid includes tthe follow ng: G ycine,

Al ani ne, VaKne, Leucine, |sdeucine, Serine, Threonine,

Cysteine, Methionine, Proline, Aspartic acid,

ASOPAERER MBS Mgy, sben
Tr y petojpteydrd-@Bhyl 8dfentqthivhd, lpﬂn@@emlylnyrgibpmmuqﬁ Bdnaptbahy-
elsi ﬁfeorﬁ!l ?ﬁe%%g%&&@?(g}g@h&gyk btegzoglo&%ypﬁrﬁ ggejnoxazmyl
Fur pheaothiazinyl, M%@E’ﬁt bQIB@&l?fZ{O]CYhtlm@ﬁZQpMUdluﬂesmﬂdmethmzolyl dihy-
f ol

051 R R il e AT Foer e 9SSR iagyl Ber-
-yl yomrm,yl\rbeworm@waamt:mmh isqedvenesiny luciropbgs pihednenonyl,
AT AN ML o RN St BYEGb8hicy) ditgiros

di met hyl ani nopr op ethlc 1 m
1- h%fl@sawém@@tw%a@ohwayla@éydm@ema{lmoqlhydrmsocoumarmyl

tri fsbiﬂ@éﬁ‘ﬁ@ﬁﬁtBeﬁzcﬂ?dxgnyl)-r%&lz[ogegz%ﬂno i;ZNtaﬁﬁll?ﬁfdmyﬂiyd‘rﬂ%ﬂ

[ 102] benzyfoxycar o\%
et h%—oxxcﬁ p{/rlre@]nybl}i@pc ,|;§/ﬁilzmy[§ c[xl ﬂlm[n@gyle-tmée inddy}k

SUbNtdxﬁdéeﬂfd&mb'mJoHﬂ@dsdqﬁuﬂ?ﬁNﬂﬂ%e JandHH)LI—ZN bxdide, u?noxahnyl—
Speél fical I def | ned as f dbws res

%ﬁﬂc copyh rﬂyélﬂézme(ms%@w i ecxwwwaf])pméquﬁzdyk
( m,ldeafhydzolgrmﬂdé -ifolizin@N- Sklﬁ@uﬁla%lﬂy\f-oﬁ 'B’énzothmzolyl—

tituyted b 1 [110] LI
rep eolé‘ Eenz d¥g&@%A WTO?Y’%[ ?d%roxaéfazﬁyléﬁr é@d%hal n

r eSﬂhdIdEIZdjll—m-Okllﬁe by EIdloxidd) fReaRGNSsxidNstct he conmpound
of formula (1) may exist in a specific diastereoneric

[86]

[87] d) Simple Alkyl Chain substituted by Aryl (SAC-Ar, below) means a straight-chain
or branched alkyl which has 1 to 8 carbon atoms and is substituted by the above
mentioned aryl group.

[88]

[89] e) Natural amino acid includes the folowing: Glycine, Alanine, Véine, Leucine,
Isdleucine, Serine, Threonine, Cysteine, Methionine, Protine, Aspartic acid,
Asparagine, Glutamic acid, Glutamine, Lysine, Arginine, Histidine, Phenylalanine,
Tyrosine, and Tryptophan

[90]

[91] f) The protecting group of simple ester is a hydrocarbon having 1 to 8 carbon
atoms in either linear or branched isomeric form.

[92]

(93] Further, the present specification includes the folowing abbreviations:

[94] N-chlorosuccinimide: NCS

[95] N-methylmorpholine: NMM

[96] O-(7-azabenzotriazok-1-y1)-N,N,N',N'-tetramethylironiumhexafluorophosphate:
HATU

[97] N,N-dimethyl formamide: DMF

(98] 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide: EDC



form or mxtures thereof when the carbon to which R

is attached becones a stereocenter due to the R group;
wonodsie1saenpound of forrmula (1) may have a proPETHR2004/002139

group in an ester form (-00 R wherein Ris -SAQ or a

sul fonani de 4 form (- CONHSO R wherein Ris -SAQ or

may exist in the form of pharmaceuticaly acceptable

salt when Ris a side chain residue of an ami no acid

ont ai T'hg?rog%etﬁ @&O}g{?}#ﬁ;&% PRt t he conpound of fornula

SO” exl & f or m of phar maceuti cal y
l:cept B‘tiherogmtmawhe?ﬂ@ is a side chain residue of an

no a base moiety, [ 11] [ 12] 111)
[10%5” rep?g%tgrfc %'AEE&QSCAC -Ar, -SAC-Ar, or a side

[108hai n Pengylxxsabnyln@bmat ural ami no acids: and t he

108pmpoupdnof MPLrmula (1) may exist in a specific
[ d?astereo?}e%\llic form or mxtures thereof when the

[108hr bonethy: ®hi ch R i s attached becomes a stereocenter

[108pe tOoedipBielk: gfoup; the conpound of formula (1) may
ave a protecting group in an ester form(-CO R
[10Qherein Ris -SAQ or a sul fonam de form (- COLSHSO R

[1owher ei ThRubitneahGhciied (%e 8¥dve tforhﬁ!ﬂat( Bea.ré I§Bé?fﬁ‘3£]ly éleﬁned as

phar maceuti caly acceptabl e salt,
chaif°¥V&si due of an amino acid cont a| n| ng car boxyl

(181D et V) RGEprédRfts G0 SRR Wky® EhAiL- gnbﬁsm;qe 5513163@ lscg\a;ﬁ@ss‘%o,
in the for E phar ma e&ltl cal acceg
is &% ﬁ%‘p?ﬁg T F‘Eg’?"’o‘aﬁ% ghaimsy %‘H’t‘tﬁ% héﬁybl( §6ﬁtf‘éﬁ)n| ng a
[1099ase noiety, or R2 further represents H -(CH) OR7Y
erei i s -SAC S 8 SAC—Ar, and n
(114 orﬂl)zlgq rSPrese(’EHs’?COgﬁgé‘) Rf\rhhcé?élpﬁ R 3 side_oBpip residyemtal the
,-A Amatutd amingd aﬂ&éﬁnd\t‘hﬁ camgoundsf ﬂorﬁhﬁla 21) nﬁa]_yjé;}(]st [nla]s%]emhy)dx-
represents
2 (AR o g e e b G caghel cpeR s asched
- SAGedimes @lfbﬁﬂoce{nlél:ﬁ]le M)theBRepbqs @nthe cbinpoudrdf forPA€l) may have

cyer8sBE Rarbi PrebhE R LhR abukiny DT & heyrcarece
at t &omeECOMERD eR -RieRidR’ issSAQCH thay exist (e orm K Qﬁ.n}xa—

h;m%xtlg%ﬂgHﬁgePtaﬁle gﬁé en)&Adf a sx%;cr cr:}lamg'ﬁﬁgf%rof%nm Whearc? taming

- Ctarl®)xyS@ARLY; oCe Cymprund of forﬁ(llaﬁ(l))-n&&@sé\kxlst[ﬁxllﬁ fofnlgf)]phar—

Vl l }n§§8§ g@{r gg’c%ﬂttaﬁe saﬁ:(wh\ég R €l sﬁe chain res%ue o?’m arino amd
containing a base moiety,

[111]

[112] 11§) 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 di-
astereomeric 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 -SAQ) or a sulfonamide form
(-CONHSO R wherein R’ is -SAQ), 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 pharmaceuticaly
acceptable salt when R ?is a side chain residue of an amino acid containing a base
moiety, or R further represents H; -(CH ) OR’ wherein R is -SAC, -SCAC, -Ar, or -
SAC-Ar,andn=1 or 2; or -(CH ) OC(—O)R wherein R’ is -SAC, -SCAC, - Ar, or -



-CC=OCH OC(=O R 2 wherein R12 is -SAC, -SCAC, -Ar, or

-SAC-Ar; - CH=CH CO 2 2 R13 wherein R13 is -SAC,
WO3WAM21516r, or -SAC Ar; -CH=CH SO R14 wher ei RCRIR20®/002139

- 2 SAC, -SCAC, -Ar, or -SAC-Ar; -C(=OCH=CH ; or -

COCH -Wwherein Wis -N, - 21, -d, -Br, -1, -NR R 6

(R15 and R16 each are - SAC, -SCAC, -Ar, or -SAC Ar,

or together may form 3- to 6-nenbered saturated or

unsa e clic,group), -SR Ris -SAC, -SCAC, -Ar,

S gdc‘}/ 5/ %f& the following formula: [121] v Il

[113‘}1 24 R24 R24 [122] [123] wherein [124] Y is H -OH,

g NPATg A0 PR GRS IR T ds o MRy - oo

R20 4:)w18ﬁ@18rls S@AQSCAE(—@) MRS 4244, - SAC or - SCAQ, or
[1rsg =0 NR R2 R22 and R23 each are -SAC, -SCAC, -Ar, or
AC- , [125] R24 is H, -SAC, -SAC Ar, or -Ar.
[1]6126] [VIBTE}préBhasHreﬂ%lr—é@AﬁormoomSA(am,rrg t he conpound
neh formula (1) above are those wherein [128] R
represents H [129] R represents -CH COOH, -CH COOR3 (R

[185AQ, ¥ R @pi KONKSONRA cyFls tegethep “@thmartﬁoh&m@m R2which they are
repr C,: or
p ﬁﬁ@d@tjswl%re I§ﬁAl gl:s (C‘H ) (CI-f %-?g g;a’ P! &(%FL])

X re\pheé@@ﬁm@ @) @HS@&} SC/éxC—@raSP@@:,o)CAa:o) (SrAC GOCH

- W ISt AW, Le(=0F-A & -C @SACLA NR (R15 and R 6
eac\t,w@grtg - SAC, (OgAr (, t -Ar, or together
[Ul%y form 3- to 6-nenbered saturat ed or unsaturated

[120ycl i cvigy R epreseE C(SB)(fI-R dR"I Sherh R 19546, S&C A, or -SAC-Ar;
) SA(;_C/(A\—r )CHZOC( O)R wherein R is -SAC, -SCAC, -Ar, or -SAC- Ar - CH= CH CD
R"” wherein R" is -SAC, -SCAC, -Ar, or -SAC-Ar; -CH=CH- SO R wherein R is -
SAC, -SCAC, -Ar, or - SAC Ar; —C( O)XH= CH or - COCH —W wheremW1s -N
F, -Cli, -Br, -1, -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' (Rl7
is -SAC, -SCAC, -Ar, or - SAC-Ar), or is the folowing formula:

[121]

24 Y 24
gu oo™ 9L X, v 0 C ORI y Y
Y
[122]
[123] wherein
[124] Y is H, -OH, -OR" (R" = -SAC or -SCAQ), -C(=O)R (R‘9= -H, -SAC, or -
SCAQ), -F, c1 -Br L -QN,-NC, N, -C0 H, CF,, -CO RY (R _-SAC or -SCAQ),
-C(=OMHR *' (R =-SAC or - SCAC) or C(_O)NR #R” (R* and R” each are -SAC,
-SCAC, -Ar, or -SAC-Ar),
[125] R* is H, -SAC, -SAC-Ar, or -Ar.
[126] |
[127] The preferred compounds among the compound of formula (1) above are those

wherein
[128] R represents H;



[132] [133] More preferred conmpounds anong the
conpound of fornmula (1) above are those wherein [134]
wopodR/mensesents H, [135] 11) Rlrepresents - CHPCORE2004/002139
-CH COOR 3 (R =SAQ or -CH COWHSO R4 (R4 =2 2 2 2
SAQ [136] Ill) R2 represents H, -SAC, -Ar, or -(CH)
OR7 (R7 = -SAC, -SCAC, -Ar, or - SAC 2 n Ar, and n =
1 or 2), [137] IV) Arepresents -(CH) - (n =0-4) or
[1299- ( CHR] reprefents~H €DOR -CB GODR3BR YA TR dreOHeSSSO H’ R'=
-SA%,C)SCAC -Ar, *or -SACAr, [139] VI) X represents
COCH F, -COCH d, -COCH Br COCH I, - COCH 2
[130]Ar R:cxapregerﬁxmmm -AEQEHCHE SRR BI7= iSAC,SACAC: SGAG -SAC-A,
PG HA) - [140] [ 141] *Particularly preferred
con‘p und’s ar 8 ?hose selected fromthe follow ng group:
[13?1[]-‘512] filépréﬁﬁsﬁCI—J@CH @mh'm(ﬂbm Qﬂ©=0)<6111 I01‘ C@((HZ(-)W wtllereme
y! n |so 0 arbony
} ani g)ﬁ4lcé’i}§ge§t a (gcra ?{ gg]% %‘J‘é -Ar, or -SAC-Ar, or
( 3S)tothef [iBy fietih3Hto s rpdfrahqrbd gb,trﬁatdd bymsam&temxwg}bbﬁ)] or-SR"
car n 0X0 ypent anoi ¢ acid (Ibb);
(1 ﬁf\ i{%s%'ﬁ NS AL, ROo SRR
[13€B5>3- ({[ 5- et hyt 3- phenyl - 4, 5- di hydr o- 5- isoxazol yl]

[13§$;28Pﬁéﬂo}e2ﬂ%d@?% can’ﬁ%[c&?a%fr%?r% t%e @o&x;%urnﬁ i"o%%lg ?F)na%(\ye) aeee those
(SS)WTEIEQI{[S et hyl - 3- (I -napht hyl ) - 4, 5- di hydr o- 5-i soxazd

r13¥1 1 I) R represents H,
car on%é%am no) - 4- oxo-5-(2, 3 6-t et r af bor ophenoxy) pen,

[13planoi dD&e represefeyCHCASH, -@j COOR (R'=SAQC), or -CH CONHSO R R'=
(38)53@3({[5 et hyl - 3 (2- naphthyl) 4, 5- di hydr o- 5-i soxaZo

13@Z\r borf) Ranpiesust oG- n 03:EHe) OB{ R $6vGo pHemGurpe - SAC-
nt angi zﬁrdalcirio{t)ee) [147] (6)

[13§<]gg)o| f’],'}/(irresprgsteg%t 3Cl-fl -—I(nso%uéil)rc])?l&)r(]gH) -4n-5: C_II hydro >-1s0

[138] V) B represents H, -SAC -SCAC, -Ar, or —SAC Ar,

[139] VI) X represents -COCH N —CDCH F -COCH Cl -COCH Br -COCH I - COCH
OAr -COCH OCDAr or - (DCH SR (R is -SAC -SCAC, -Ar or -SAC- Ar)

[140]
[141] Particularly preferred compounds are those selected from the folowing group:
[142] (1) (35)-5-[(2,6-dichlorobenzoyl)oxy] -
3-({[5-methy}3-phenyt4,5-dihydro-5-isoxazdyl]carbonyl }amino)-4-oxopentanoic
acid (Iaa);
[143] (2) (35)-3-({[5-methy}l3-phenyt4,5-dihydro-5-isoxazdyl]
carbonyl }amino)-4-oxo-5-phenoxypentanoic acid (Ibb);
[144] (3) (35)-3-({[5-ethy}3-pheny}4,5-dihydro-5-isoxazolyl]
carbonyl }amino)-4-oxo-5-(2,3,5,6-tetrafluorophenoxy)pentanoic acid (Icc);
[145] @) (35)-3-({[5-ethyL3-(1-naphthyl)-4,5-dihydro-5-isoxazdyl]
carbonyl}amino)-4-oxo-5-(2,3,5,6-tetraflnorophenoxy)pentanoic acid (Idd);
[146] (5) (38)-3-({[5-ethyE3-(2-naphthyl)-4,5-dihydro-5-isoxazdyl]
carbonyl }amino)-4-oxo-5-(2,3,5,6-tetraflnorophenoxy)pentanoic acid (Iee);
[147] (6) (35)-3-({[5-ethyl-3-(1-isoquindlinyl)-4,5-dihydro-5-isoxazalyl]

carbonyl }amino)-4-o0xo-5-(2,3,5,6-tetrafluorophenoxy)pentanoic acid (Iff);



car bonyl } am no) - 4- oxo-5-(2, 3,5, 6-t et raf bor ophenoxy) pen
tanoic acid (I1ff);[148] (7)

wa@-20¢5fidtasb hyl - 3- (1 -1 soqui ndi nyl ) - 4, 5- di hydr o- 5PCsaR2a@Y002139
'] carbonyl }am no)-5-fl uoro-4-oxopentanoic acid (1gg);
[149] (8) ethyl 12
3-({[5-ethyl-3-(l-isoquindinyl)-4,5-di hydro-5-i soxazdy
'] carbonyl }am no) - 5-f hor o- 4- oxopent anoate (D h);

nagt oL R P aine b 5o B e chkernny
caE ?:[agbpln}laammo) S%mepﬁmpaﬂ@h&c asid digh)t | Io ); . I[;g)l(]az g 31”0%
[1492'ar bongﬁ‘? f&‘&‘! %g{)[g thgﬁjglr iu%%iﬁlgﬁ%l ‘5%(‘{5 O-gdfratayl] )
[ 1(5?:%313&0@1}&;1(;13) -5-fluoro-4- oxopentanoatet (fI1hh | sox
(15 zdyl ] (933%%8ny E@‘ﬁ?ﬁgy > IPE@(I%’ @ if’vq&? ﬁéﬁhﬁdrééi -igoxazdlyl]
(1 kIc(}jn;&aobﬂl&}é}jnn@)l&))xc(paﬁi)méﬁc(a{:{d?gh()l 3-di mat hyH
[lsgla:r B n(yl% grq[ h?'wgi %ulgél gbnggyé—_’r&f&?’ﬁaﬁ%ﬁ)phenoxy) pe
n; am@ngon)dwrdmé) J-fludrd-B4dxopdBhnBe 4did Gij,IS 3-di net hyl -
[ISéc]ar Ibgnellfg%q %?engétpﬁ)éh%eﬁio& oéqx%tgg%fsg%%?' gclis%‘a%wllan) ;
[ 1555rbpayl)antig®)s-Guqro {‘r[cswecrttyrhoacaamd (Ikk);
153, PSP e P S

nt aﬁg‘b@n)d};qn@jmq) 4-ovp-3-(2.3.056 etraﬂu:pﬁ)phenoxy)pentanmc acid (I1);
[15435) - 5(h[a%( 2 (f[s i S0fRRIRZ NN boeRivh 4 5 YA 13xd A

- nap

4, 5%FPW}X!3@%%%@%‘?6%‘?@%&%@#&/&%%] 4- oxopent anoi ¢

15901 d (90 BLGTkngiH h
[ ?3 ( @P( ) 4‘% tg/ 1- n%pargh}/tlrﬁfltgg,(l) -4,5- dlﬁ%ﬂr? -5-isoxazalyl]

5%?19@%/ %ms@r%@sea%bw }Séa%emvrw @ﬁompemarmmacm (n3, 5
[156(]?7; et((u@f(isyps fa;edmﬂd&&%][igggd?? 18- [é%%(t%s??}ﬁ ndphaSethyl] -
met fiyrdt h@r%?ﬁ%xaﬁ’{)&kéibﬁwp%fngo é@%%d?ﬂ‘)l@mlééﬁwl ] ami no
[157)- 4- o>(q>6)5(3$)23 ﬁ{ﬁeth@:igurrﬂ%ﬁﬂh%xﬁ&%pzxy) pent anoic acid

(I qgésdd %%ﬂs(%a?@lyg ngaw%%fqg oaoé é&%gﬁd@@a@rwbmzwpema

yl]ﬁ@’ﬂbbﬂﬂyi AN no) - 6- 0X0- 4- hexen0| c acid (lrr); [ 60]

19 5
s lo&fﬁ?r«aﬁit& My reebi S8 oy
o S oo 1 5o o
nyl ?B@H%f}yg%%?fagalcgm (ﬁ)‘?gr 0- 5- i soxazdyl ] |
[159¢ ar boriy8) X asutEe)-cHeoxdpE@manoi ¢ acid (I1tt); [ 62] ()
5%3?%{3}%—@53%’%r&'_lé415é%§yéi£%f%ifjoxazolyl]carbonyl}amino)-6—oxo-4-

carlzoxaydi¢ acid (ia);- 5- f | uor o- 4- oxopent anoi ¢ acid (1luu);

[160 1??[ fgﬁ)%%Sg,‘}@ﬁag}|[(_5§2-E-§s_0(§>a?l%¥$?".<H%Ojlllia?ﬁéYlérf*ﬁg/H‘Fbﬁif%ﬁri%%@YU

y4 dyda;rbonyl}amino)-S-(methylsulfonyl)—4-pentenoic acid (Iss);

[161] (20) 5-fluoro-3-({[(5 S)-3-(1-isoquindlinyl)-5-propy}4,5-dihydro-5-isoxazolyl]
carbonyl}amino)-4-oxopentanoic acid (Itt);

[162] (21) 3-({[(5S)-5-ethy}-3-(1-naphthyl)-4,5-dihydro-5-isoxazdyl]
carbonyl }amino)-5-fluoro-4-oxopentanoic acid (Tuu);

[163] (22) 3-({[(5S)-5-ethyl-3-(2-quindlinyl)-4,5-dihydro-5-isoxazalyl]

carbonyl }amino)-5-fluoro-4-oxopentanoic acid (Ivv);



car bonyl } am no) - 5-f | uor o- 4- oxopentanoic acid (1w);
[164] (23) 3-({
wO (8052186 et hyl - 3- ( 3-1 soqui ncEnyl ) - 4, 5- di hydr oPETIKR2H@E202139
ol yl'] carbonyl } am no) - 5-f bor o- 4- oxopent anoi ¢ aci d
(lwy); [165] (24) "
3-({[ 5-ethyt3-(8-qui noEnyl H, 5- di hydr o- 5-i soxazdyl ]
car bonyl }am no) - 5- f | uor 0-4- oxopent anoi ¢ acid (I xx);

[16[44—66] ((25)3 ﬁ{((i eﬁltybiy k3 %o&tﬁ?ﬁ%lﬁ‘g 5-dihydro-5-isoxazdlyl]

carbﬁﬁ?ﬁ?&ﬁﬂh@?fBﬂPFhﬁpémﬁm@%@ﬁ@W@éhﬁ%b acid (lyy);
[16[5167] Qé’aﬁb éts‘ &9&1@ @: cﬁJ{r[oﬁé/l)”z) 551‘1}{}'%9)05 %i(izolyl]

|n |ny 5-1soxa {
carb ﬂ@%ﬁempéﬁ@rl@ca@ﬁ&w 27): [168] (27)
[1683 ( 253 5-ethylk-3-(3-quinoki 145dhd -5-
{[5 eté 8 %5 ?s% r&u?nn 2;3 1 yro moggg H i soxazdyl

] cé?ﬂﬁ%y { iR gy tisror4-aERRsD “@Réﬁéﬂﬁ&h0|c acid (laal);

[16U}].69] (ﬁﬁb' f8rofd- 3{3{'[{53‘3)(5-fsbprbpl}tl-)’6l()Zﬁlﬂﬁﬁﬁ/dyl) 4,5-dihydro-5-isoxazolyl]
5- et 5-di hydr o- 5- | soxaz

}car“n%tm’fly Yamy g'f %OPQHE?(S‘P’G aﬁldcdz&bent anoic acid (laa2);
[16B1L70] (293- (8[5[6@{}'33{(@‘15&’1@%’1@*1&@’“))’4 3-aheasl3-isoxazd

1]
5-et b I 5-fl
> et A o gl eyt am ol -5 11 uo
[165]- f hi 0(28) 3-[({BF[B8fe?r-butyl)phenyl] -
l- 3-( h L) -4,5-di hydro- 5-i sox
Loyt T biTat Ry DRy BT & Befoe-proeaprorc sod
[ 172TaagB1) 3-[({(5/?)-3-[3-(terr-butyl)phenyl] -
[ dyl b I 5-
1700 Lor o S R B e aae) Y {ava) (o)
3-{ [5(@1:11'144 ¥ dxbyqtrhénycbﬂaz@ylwarbonyl)ammo]—5-ﬂuoro-4—oxopentanoic acid
5- |(§ﬁ§yopyl4 5-di hydr o- 5-i soxazdyl ) car bonyl] am no
or o- 4- oxopentanoic acid (laa6); [174] (33)
(17 ({[5@@iﬁﬁhmeXQK§§rldlnyI) 4, 5- dlhydro 5-i soxazdyl ]

Fi; %n 1%% L{)@ﬁ%@c{% fgp{dgy%t u T gﬁ'mo- 12 azglyhgﬂréony ax)nino) 4-0x0
5- ewhvpmncgn@khya;o 5- |soxazdyl}carbonyl)an1no] 5-fl uo

[17§]0 4[ Z@?{Jm{@wlg,qﬁfe%t&yﬁgéayl [176] (35) 3-[({(5
5- i SUpRREPRES,S siiwdrgzaﬁ@xgwlyémama}mm]kﬁaﬁwq-awmhmﬁelﬁ acid

Iuo4@mﬂ oxopentan0|c acid (Iaa9) [177] (36)
E t 3- (4-i sobut yridinyl)-4,5-di hydro
173J5 i sdﬁ%)z%rii@ - Arrhsgyl- émkﬁeaops)méh dipydrogkispentiphaitonyl]

aci dmfdoAa-foro-4-oxopentanoic acid (Taab);

[174] (33) 3-({[5-ethy}3-(2-pyridinyl)-4,5-dihydro-5-isoxazdyl]
carbonyl }amino)-5-fluoro-4-oxopentanoic acid (Iaa7);

[175] (34) 3-[({3-[4-(tert-butyl)-2-pyridinyl] -
5-ethy}t4,5-dihydro-5-isoxazolyl }carbonyl)amino]~5-ﬂuoro-4-oxopentanoic acid
(IaaB);

[176] (35) 3-[({(SR)-3-[4~(tert-butyl)-2-pyridiny]] -
5-isopropyt4,5-dihydro-5-isoxazdyl }carbonyl)amino]-5-fh10ro-4-oxopentanoic acid
(Taa9);

[177] (36) 3-({[5-ethy}3-(4-isobuty}2-pyridiny1)-4,5-dihydro ~-5-isoxazadlyl]
carbonyl }amino)-5-flioro-4-oxopentanoic acid (Iaa10);

[178] 37 3-({[3-(4-acetyl-2-pyridinyl)-S-ethyl—4,5-dihydro-S—isoxazolyl]



[178] (37) 3-({[3-(4-acety

2-pyridinyl)-5-ethyl-4,5-di hydro-5-i soxazdyl ] carbonyl }
waresmpidef | uor o- 4- oxopentanoic acid (laall); PCTAR2004/002139

(38) 3-({[3-(4-cycbpropyl

2-pyridinyl)-5-ethyl-4,5-di hytr o-5-i soxazdyl] ca

bonyl } am no) - 5- f bor 0- 4- oxopent anoi ¢ acid (laal 2);

[180] (39) 3-({[3-(4-cycbpentyl 2-pyridinyl)-5-ethyl

4, 5-di hydr.o- 5-i soxazdyl S

carbgﬁ@¥ QWFWB?%§ﬁP§U%P%HEn8§%Béﬂ9g%ﬂﬂb acid (laal 3);
[1PL81] (38)B-(BE3EHclySbptopyd2{pdridingbsestiykl,5-dihydro-5-isoxazalyl]

2- pyrl 1S i soxazdyl ]
car boh §5$@%*ﬁ%? gﬁg %gﬂnﬁh%Q%ﬁgﬁggﬁﬂg% acid (1aal 4);
[lg[gl(S{Z] (3D)3- ({[3b(4 cyclopzentyI-Z_pé'_rldmlyl) SSethyl-4 5- déllhyéirodS r1150)(§azoly15]
cyc¢ t 2- pyridi nyl.) - 5 et hyt i hydro-5- i
soxaézagbcfn]yl}@ gﬁ?ﬁﬁ nLF ﬁ’b%pegtag?%a?%ﬁﬂaqg;(opent anoi c acid
[18(1] aal 5)Y4q) BYB[(5RAR}4- cyclopentyl—Z—pyndmyl) 5-isopropy}4,5-dihydro-5-isoxazdyl]

3- ({%éb %%nx}rénog L?o%%tent‘glﬁlélgamd haali ,qUI ndinyl) -4, 5-

di h i SOX

[18hr bony41}) arfil ﬁdﬁ-cSekﬁHemyif?ep}mde)pﬁﬂthﬂﬁcﬁ dihpdro-§-ifdxazdyl) ;

[184(]&%04}12 aigo E)H%gm%f %Jpg téx?oggac?cpeﬂalg) ' soxazdyl |
153kt bonyi3 4 ik 4500 - b i 85} sy

( 44)ca§§b§}r §m[n()25?h&ray4 -BRpERRRY b Pt g3~ ({1 (517

I SO

1811 i soq(f&h an%yrlo)& @ [Siserapio4 Pherybiarddingleababinyiko-5-isoxazolyl]
aﬁ}'d&ibc)ozzr}%%?m o&@ﬁmtaﬁm@%&ﬂ (hpgl ); [186] (45)

I Sopr
USgh. soan EﬁSay‘ir[ydwesylah%yé%wgﬂ9d>’<£éifay| ] carbonyl

}am )nﬁ)sbﬂrogﬂg 150{][1%619199W5 didyddoX- 1@(!»&[9& g@fh%t(%%aﬂnnc() I%oxopen

/'l -pyrazd oxXy} pentanoi c” aci d

( 35)@mi¢ %04618%44 ¥l - 5- 0x0- 2
[186} di hyd;rsycs%jfsqq@wls) @a&pfmgyﬂs{(h(@qam)mn% I4%0mﬁgdw Jszigbxbzoly1]

1-iso U|n L ro- 5-i soxazd icar

} ani %ﬁz’aa ﬁOf%ﬁdilcp%fw tyiBupsemethyl ) By pmww

S) 5%@@@@%&%&6@@&9%3(}'( {[(5 R e iyl ]

is i_ndi ro-5-i soxaz C

s bony%&# ﬁé§4 52 8;5>éﬁ'¥5aﬂ@véroécﬁualnzlpoacazsl§{{<s[lelsg]

(48))-%-isbprogyBi(l (xﬁqﬁ)xohﬁyl)&@ﬂﬂﬂm/rbs 1§oxazoly1ﬁcarbonyl}ammo) -4-oxopen

l-iso ui no di hydr o- 5-i soxazdyl
car by %bﬁé 4 oxo 5-hexenoic acid (laa22); [ 90]

18$]49) ( @5))(833 6-(EOHuDrbxy5-3- (S{@(ﬁmopyl 3-(
car DoROP R A SRR iy e e A bEnalch gropen
(1 aaé&ﬁ))c; acidl@daR 1); 50)

833 hy@%){([sgs 5 ég&ﬂa}%ﬁzprépsy T PRHLRAGINA 5%ihydro-5-isoxazaly1]
carbmmyhmammm0»4dmnﬁhm&mé@ap@ﬂkﬂrmybxy)pentan0|c acid
o) 2228 R B0 b SR AL T
dy| kedoind hanhiha)rhoxva-(2poidiigudxy)pentanoic acid (Iaa23);

[191"(ﬁ|I ] OX&O (3§)e 5 IEMBJ%M]S'LZQ sgﬂpof)ylblgen% glgeatlltﬂy%ng §I1s|ofx§1)zoiel tl]

carbonyl }amino)-4-oxo-5-(2-pyridinyloxy)pentanoic acid (Iaa24);

[192] (51) 2-{[(3S)-4-carboxy-3-({ [(5R
)-5-isopropy}3-(1-isoquinclinyl)-4,5-dihydro-5-isoxazolyl]carbonyl }amino)-2-oxobut
ylJoxy}-1-methylpyridinium trifuoromethanesulfonate (Taa25);

[193] (52) 2-{[(3S



[ 193] (52)
2-{[(35)-4-carboxy-3-({[5-ethyl-3-(2-isopropyl phenyl) -

Wa 260502171y dr 0- 5- i soxazdyl ] car bonyl }am i no) - 2- oRODKR2D(4/002139
OoXy }- -nethylpyr|d|n|un1tr|fluoronethanesulfonate
(1aa26) ; [194] (53) 3-({[3-(B-chforo-1 -nmethyl- H -
i ndd 2-yl)-5-isopropyl
4, 5- di hydr o- 5-i soxazdyl ] car bonyl }anmi no)-5 fluo-ro
g’ ??E QQ@{% y"l@Q#@-eﬁ‘lyl-g-(ﬁ-!is%ﬁl%gj)lbhe[n}ﬁé]5—&i§§3ro 5-isoxazolyl]carbonyl jam
#-i ndY) é %P‘)H@quydyﬁrr@%wlpmdﬁnw ot netaBosuamtsy/(1§a26);

19ar bonyk3 A1 QX0 rentan0|c acid (laa28);

i [1:‘;%29 éﬂJfH LR § 3-( éy
) - 5- id Bébétl@p{qpy "s%éllhw\fem;maz Ipaghionyldaming)-5-Sloorazeyxopent
| ] canfapadid ﬂqu) 4- oxo pen tanoic acid (lii-1). [197]

mul a (1) according to the

The co
U%ﬁesent@‘p%ﬁﬁ le‘»hdlﬁlg@y% Wé-n(dz%Z Y yrisrpramyt4 & atkiliygro-arisorazolyl]
and tSe@bdi@V}aﬁthoﬁS f{u@rd—i §xci§;taﬂmﬁ>c% fcmm%dzg ); BRd M 'dncl udi ng
ast er rtic rl'y preferred conpounds anong
[lgﬂe sté&ﬁzgﬁéth Kﬁfﬁ%ose havi ng the foll ow ng
f or mub-asoptodyl3-(11i9&YuidoBB0)4,4- Hﬂl}/dl{)&l&xafz&ﬁ?c]aﬂﬂﬂ%ﬁﬂmb} 4 -oxopen
is a otherﬂggLsct of the present invention to provid

t he €8Mp8d fornula (la) in the stereoisoneric
[1F7dr m [203] [204] Anmong t he conmpound of formula (Ia)

r ex flioro-3-( {[(5
0958, . o AR Fansynd of PERE e sty e e Ryediion bas ot (2
|sowazmykkwaaﬂboEyhkamﬁmoﬁmﬁemmnpammaﬁehﬁﬁa@iﬁn&hMﬂm&% di-
may eSS _conpri Si t he steps of
di ss gefer%’é“ a IJr:a;retx lzﬁér{}ép re@ ‘gf’ﬁmp OHHJITp 8it %’F%Wme{fs Bethppe
et helrayingdiah fiokpwangsioehuaalmunt of crystal li ne(3
“9?)-5-fluoro-3-({[(5i? ) - 5-1i sopropyl - 3-(
-i soqui nol nyl ) -4, 5-di hydr o- 5-i soxazdyl ] car bonyl
ox&pbenH anoic acid as a seed material to
and necrystal zing this crystal from
et hyl “Acet hé?éhe sdvent system [205] [206] The
nmost preferredco®pd®inds anong the conpounds of
206 r mul % (1) and (la) areb-fluoro -3-({[(5/7?)
[200K; g Jg?opyl 3-is(ol g- uindinyl) 4,5 d-ihyd- ro-5-
Domsoxazdyl] carbonyl}araino) 4- oxopentanoic acid (lii);
f.l uoro- 5-i sopropyt 3
[20% soqﬂ?dnSB it pyother 8blé‘r{ r?%/g\"cEf%e‘}té‘Hi&%&ﬁPPwﬂéﬁdhwompwnd of

am ripeyuladi OO frRRtetromeriatrd. (1ii-1).
[203]
[204] Among the compound of formula (la), for example, the compound of (3 S
)-5-fnoro-3-({[(5 R)-5-isopropy}3-(1-isoquindinyl)-4,5-dihydro-5- isoxazolyl]

carbonyl }amino)-4-oxopentanoic acid (lii-1) may be obtained by a process comprising

}am no) -
gi vepa C

the steps of dissolving a mixture of (3.5) and (3R) in methyl t-butyl ether, adding a
smal amount of crystaline (3 S)-5-fluoro-3-({[(5R
)-5-isopropy}3-(1-isoquinclinyl)-4,5-dihydro-5-isoxazolyl]carbonyl }amino)-4-oxopen
tanoic acid as a seed materid to give a crystal, and recrystalizing this crysta from
ethyl acetate/n-hexane solvent system.

[205]

[206] The most preferred compounds among the compounds of formulae (1) and (1a) are



[207] [208] The processes for the preparation of the

novel isoxazdine derivative of formula (1) show ng an
wonhisbiasy activity agai nst caspases are depi CEKR2004/002139

the fdtawi ng Reaction Schenmes 1 to 5. However, those

iustrated in the foll owing Re¥ction Schenes represent

only the typical processes used in the present

i nvention. The mani pul ati on order nay be changed with

?&52%%?2%@? BofeRF %-Sém%%fﬂ ¢ 3LRlE-& Rty
[ 211 Farseoml amigarerexpigintagoiEs! n);\@dcc@m ~fikdiro-B\({ [R2R . OP.

Slgfol_bn g\léﬁgépgg@lls%@ d}@g;ggtéé £ ﬁﬁ' % i%‘aﬂgg?d@%"é’ ﬁgmmo) 4-oxopen

si nplaeoigpRiglichai n. [215] [216] In Reaction Schene 1
[2@move, an al dehyde derivative (Il) is reacted with
@ﬁdr oxyl am ne- hydrochfori de and sodi um carbonate in a
2@y ent Th REPERSES 53 the rEPRSRIERE de nogelgsesazshneoderimeive of formua (1)
der i yratvingan(htibilord @ctﬁﬂt&“a%x%t Qafspa%}zf@ar@@gplﬁga Int 8%81525%}:[ Reaction

The sul t oxime derivative (I I's treate
(N cfﬁ‘E‘F@%L&gﬁw oM awy: t?’ﬁsedlluﬁéettwwft?r @amrm@®@imt8cbmn$o
gi V&e@reb&}ﬁdb@%&ﬁ@;ﬂmaﬁﬁb@&skdﬁﬁs&ﬁﬁ kneadrdu g 1&%\91% -'Ifﬂé"ﬁlampmanon

obt ai chl.ori de derivative

r eac?rg yy 1 © g gg%@ﬁ‘ ae é”’é‘e?‘i‘\/s&tﬂi’evléfo‘{e\%“@@ ngk vetnatnd to those

| soxaptlineebelew.i vative (VI), which is then hydrdyzed,
2 L needed, to gve a deprotected i soxazdi ne derivative

(% Il | f appropriate, the oxine derivative (111), the
UHQbryIaRamﬁemSMahkue (V), and NaOCl may react together

ig a reaction vessel {in situ) to directlygive the

I soxazofine derivative (VI) (see Preparations and 17).

[217] [218] Reggglﬂn SchenpC? [219] O
l
B, ——— B —_—
/U\H Na,CO, )\ B\A/,\CI
il 1t v
RZ
v A[(OP, N._.__
I , R? NaOH ﬁ‘—— R
LN op, —— B, OH
TEA
0
Vi vii O
[212] in which
[213] A, B, and R’ are defined as described above, and
[214] P' represents simple akyl chain.
[215]
[216] In Reaction Scheme 1 above, an aldehyde derivative (II) is reacted with hydr

oxylamine-hydrochloride and sodium carbonate in a solvent mixture of alcohd-water
to gve 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 hydroxamoyl
chloride derivative (IV) is reacted with an acrylate derivative (V) to gve an
isoxazoline derivative (VI), which is then hydrdlyzed, if needed, to gve a deprotected
isoxazdline derivative (VII). If appropriate, the oxime derivative (III), the acrylate

derivative (V), and NaOCl may react together in a reaction vessel (i situ) to directly



VII1 HATU 1) Dess-Martin 2) Deprotection if needed K
X=COCH Z ( Z =0OR", OC (=0) R12, or W) [220] in
wohiash2isieB, R R, R, R, R, and Ware defi ReT/KR2004/002139
descri bed above . [221] [222] In Reaction Schenme 2
above, a carboxy c acid derivative (VI1) is coupled
Wi th an aspartic acid derivative (VIIl) (see the
foll owi ng Reaction Schenme 3) to give a conpound (I X),
whi ch. j.s, t:hen subj ect ed -Martin. peri.adi nane
oxi adi e PERRRIE ATt OB rS el L.
[2dékded, to give the desired conmpound of formula (1).
3] | . The fupctional group Z in the conpound (1)
[Zc[lng]zReac &eho %eme@z may be formed through several
[(249keps as exenplified in the followi ng Preparations 5
and 7 after the carboxy c agjd _gonpoung (VIl) on the
left sidg T3 monbindl with ah aggdrtid acid (b-t-Bu)
net hyla NeHerwiser asadepic F})/ﬁ\t/h% fol | owi ng
Reacti on Sch 3, "¥lWe conpound (VA I} al ready having
the desiredi Z is synthesized firsg and coupled wth
the conpound (VI1) (Ref.: WD 00/23421). Further, when

Wis F , the racem c conpound naquZRgsr_qggred
e

according to a nmethod known in Tetr d“roﬁ'Letters,
1994, 55(52), 9693-9696. [225] [ 2R26) DiReactdn@meeathem e
3 [227] CbzNH CbzNH OH CbzNH GtBu ; & Bu O Bu o X XI HH
HNZ ,OBu GBu 0 0 XI! VIIl [228] in which Zis

defined as described above. Nl_ R? Q
B\A N>/U\/z
o BRI

I(X=COCH:Z(Z=0R",0C(=0)R” or W)

[220] in which A, B,R,R', R, R"", R”, and W are defined as described above .
[221] '
[222] In Reaction Scheme 2 above, a carboxylic acid derivative (VII) is coupled with an

aspartic acid derivative (VIII) (see the folowing Reaction Scheme 3) to gve a
compound (IX), which is then subjected to Dess-Martin periodinane oxidation
reaction, and deprotection reaction, if needed, to gve the desired compound of formula
(.

[223]

[224] The functional group Z in the compound (I) of Reaction Scheme 2 may be formed
through several steps as exemplified in the folowing 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 folowing Reaction Scheme 3, the
compound (VIII) dready having the desired Z is synthesized first and coupled with the
compound (VII) (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. -

[225]

[226] Reaction Scheme 3

[227]




[229] [230] The acrylate derivative (V) used as a

reactant in the above Reaction Schene 1 may be
worepazedovi a two (2) pathways. That is, a conpoumiR2004/002139

(XV) can be easily prepared f{on1a known conpound

(XIV) {Synthesis, 1982, p 924)°

as depicted in the

foll ow ng Reaction Schene 4, or nethyl (ethyl)
2-i-propylacrylate, the conpound (V), can be prepared
from di net hyd (di et hyl ) matanate (@ . Chem cal Society

Per k 1 1997, 1559;::970)jL 1 232] React
Siaeﬁzﬁﬁ%omwr Z%g :) [%E! [ Q]szeac I![zn z

7) [234] it i P and are dé i negh,as described i
above. [235 mn%%g] The follomf%ggRegction Scheme 5~ OBu
p

shows a syntdetic process for

pari ng aconpound

wherein , b-unsaturated ester or xa, b-unsaturated squOoQl
is introduced into the P site. According to this, the
carboxy c acid deriggtive (VII) as pre

par in
Reacti on Sch i s reacted with am no al coho
deri vative (%@FV%Y(%\QTge a—eeﬁpeunngXy;if/%%ich is

then subj ect ed to§£§§§mbhrtin oxidationéan§¥§%ttig
]

reactions to give t
Reaction Schene 5 |
XVI

[228]
[229]
[230]

[231]
[232]
[233]

[234]
[235]
[236]

e conmpound (I). [23
39] X T,OH R XVIi t TU R o VI

1) Dess-Martin ) or (EtO PCI:HSC/NVIW
Xii ,

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 (XV) can be easily prepared
from a known compound (XIV) (Synthesis, 1982, p 924) as depicted in the folowing
Reaction Scheme 4, or methyl (ethyl) 2-i-propylacrylate, the compound (V), can be
prepared from dimethyl(diethyl)mdonate ( J. Chemical Society Perkin Trans. 1 1997,
1559-1570).

Reaction Scheme 4

Q
CuCN
QMgBr_» OP,
Br / o) Rz
= OP,
OP,
OR' o)
O
R’ XV
xrv ROH OP, 2
S (R'= -CH,Q,-CH,OR")

in which Pl and R” are defined as described above.

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



3) Deprotection if needed [240] in which [241] R, A,

B, R, and R are defined as descri bed above, and
w2d@B8l02QB16epresents -CO R 13 o r SO R 4, wher ePQT/RRR304/002139

and R 4 are defined as descri bed above. [243] [244]

The conpound of fornula (1) aecording to the present

i nvention has a broad spectrumo f inhibitory activity

agai nst caspases as denonstrated b y the results of

the follow ng Experinents, and so has an effect for
pr evERFRHME VR E PR RBRApesiEs Op £ Ssynsaturpiedsilfantigintroduced into

presesb ity RBEIrdINg RItAN)] H€8arBo:GRERAS e VARV @/IT) as prepared in
i nhi gl t i‘.nrg aspases, specjfically a therapeutic )
conpdSHPHICIFBE |3t ocdet HY 21 APinasieakd evivaie: @R togyss
CoNnpedngiond CVE), ARG HAEN Q%B;]ecfe@rtmeﬁ-m%)ti_n%}d@@o@ﬁtd'Wﬁtig

i ngredi ent together wt e pharmaceuticaly
accePEABPE O FReempaititt i cal Iy, the conposition o f
[237he present invention has a therapeutic effect for

menti,a, cerebral_stroke, brain inpairnment dueto
[Z%EDS, gl%@fl—égh:e—"ﬁ%tri c ulcer, cerebral injure by
[239¢patitis, hepatitis-induced hepatic di seases, acute
hepatitis, fulm narﬁwepati c failure, Iver cirrhosis,
sepsi s, organ trans ?plaafatpgn rejection, rheumatic
arthritis, or cardi aB”eefRapopt osi sydue 4o ischenic
cardi ac aﬁm ege partigyfrly speciificgl Ip? ffor acute
' t

hepagi t i | v cigyf hasis, qr ihe i itiss

[ 245] "B246]~TCaspase i nhi t}iﬁaor, pdtticul arly t ug OH
conpound of for Ia(ls‘l-,A y be fornulategyi Bt o

vari ous pha ceutical fornms for adm nistrgfion

pur pose. To prepare the phar nmaceuti cal co%tsiti on

according to the present invention, an effective

anount of the caspase inhibitor, particularly the

CoNPPURLSS ormula (1) or its salt, is mxed with a

phargasgssm&éwe carrier that may take a .
Wi de?)vaélipgty o(féqui?rrrs dependi ng oM THeOf gr,nul ation to
be pfepbi£ay 1 [248] The gasp i i bing or
compound maé be fornul ated as aAjar h?)}{(ﬁ?%’nQ
or percutanébus or oral preparation dependipg oR'its
appl i (Eeb),POCHIFMOBENalt is especially advantageous to
formul ate the conposition in a unit dosageyformfor
ease3)dDemanstioniiSteedddi on and uniformty of (glosage.

49] [250] For the oral preparation, any usual
[24 arrralgé‘a’t“%hcal carrier may be used. For exanple,
[24Wat er , R oA VB @' sand & hig,deRh&ORAL&riBETaHo0E ahi ke may be

ed for such aral sl iquicispreparati ons.as suspensi ons,
[z@jr ups(,g TERFSSEHtT é&)ah‘d °§g§u€ OHEreip R gpd Re [gedefigedadsscribed
kaolabdve.
[243]

[244] 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
folowing Experiments, and so has an effect for preventing inflammation and
apoptosis. Thus, the present invention provides a composition for inhibiting caspases,
specificaly a therapeutic composition for preventing inflammation and apoptosis,
comprising the compound of formula (1) as an active ingredient together with the
pharmaceuticaly acceptable carrier. Specificaly, the composition of the present

invention has a therapeutic effect for dementia, cerebral stroke, brain impairment due



| ubricants, binders, disintegrating agents and the ke

may be used for such scud preparations as powders,
woi2e05/eep6ul es and tablets. Due to their ease BET/KR2004/002139

adm ni stration, tablets and capsul es are the nost

advant ageous dosage unit fornms. It is also desirable

for tablets and pis to be fornmulated into

enterkg goated preparation. [251] [252] For the

par eRtEPS dihesisegasiti sieer, serehrl IRjuiRdY depatiisybepatiys-indectd hepatic

as tdigaes/ dch@mepdiifOUa iR Bpali s iHOBL SrBMSd s@Ris. orean trans-
solu |I|té ai ds may be used. Injections, for exanp ?éa

st erB4NQ Iﬂﬁ‘iﬁ‘@&d@“’%‘#aﬁ‘é iaFt)rids, ehyerdiacsel RBPPIPSS diest to gsehemic

can dafliff @Raes hapl Rl HifRgiffc Ay FhiQckB ARt ALeAULE.HS LRI
sui t abl e di spersing agent, wetting agent, or
susp a&%& Sol vents that can be used for

[24p7 eparing injections include water, Ringer's fluid,

d isptonic sdut and al so steriljzed fixin ng
B BRGSO RO ot ey be formated
sus pmnd/lan@lsl]ﬁﬁih&cetﬁﬁgl foran fSrt admﬂﬂuatdtﬂéﬁ ptlig?éf's@ Q‘o‘}ir&pare the phar-
or th

i ncl udi nmno di
our BEs TR AR B PEe iea o GF6G B emount of the
uz edaspase inhipeat p@ﬂ@ﬂa[’liﬁ&] COET@Bd;]d cﬁ"dblrﬁd[he(lpﬁ G4-RNES Hited with a
adm & the, .carr.ie i.nclu en ratlon
enh ﬂ%ﬁ%éagcggfc %?%FmsmEU?ﬁ% 'ﬂ$&ﬁvﬁ §¥ﬁ$‘”m5dqm“m“°
opt icoried foyméub tnlebrepardd. sui t abl e addi t i ves havi ng no
2 ? gnificant skin irritation. Said additives may
acilitate the admn istration through the skin and/ or
(24By asBiespspasciphibiericompolindamaiels fosntlaadmospdrémerd ﬂ“laa&m or
per cut-aAe, red via v
ranRer RS ol BBl O By b Raf R LA ELR plhg T pieciay
an @ﬂmnwgmus tq H8Hate QISGPmWSetnpntlhe up# slpsege fomhfobkdseof admin-
SpeGihiiGahdak g@ghgqggg d of formula (1), is used for
C|nIC§1 purﬁgse Pt éé%referably adm nistered to the
[24%ubj ect patient in an amount ranging fromo0.1 to 100 g

25@]9r kq:d?ﬁhebﬁaﬁ'}ﬁre}ﬁﬁ‘hm afly S53¥ phdiRficd Al gﬁqgﬂr& 49%89€F o

be adm ni stered once or over sever
I—lov\é\%’i‘Ple S1eesi ycels adridersey anditbnlikg orayde sod fqmuch oral iquid

| ndbb@p%ﬁ&ns@%dsg&{sxo‘ﬁ@@yﬁgs \éﬁflfseﬂd%ﬂtﬁﬁ Gl ok dif 2 su%ars kadlin,

CO ound used sex, {glenlc con
Prgangs; biadss. éi&l!m?ﬁé%tl”én’sem% Mfehokkerrmahorusef For such $oid

ad MbRp&raficHsia® Pow @XE bR, tafRlled AdQatidl. XYl Qo fh%h egse cEf g nistration,
agen severlty of disease to be treated 3 ?f

[ 258petpRad prnsdes e § ﬁV@ﬁrtzfdé'n“tWeP“d@s?ﬁ?rl@“sz@@S fijis b gesiratle

ex ploRitabRes i plifi® te Gbrnflitdddn @ X ARRE-BSated UEM ion, | t
25]ﬁhould be understand that these exanples are |ntended

O iustrate the present invention but not in any
[252TanneFot thelpaihierat frepsaRpestale wher BuasBNhselBY 8RRIdaR s, though -
[ Zso&mr ingredients such as solubiity aids may be used. Injections, for example,

steriized aqueous or oily suspension for injection, can be prepared according to the
known procedure using suitale dispersing agent, wetting agent, or suspending agent.
Solvents that can be used for preparing injections inclide water, Ringer's flnid, and
isotonic NaCl solution, and dso steriized fixing ol may be conveniently used as the
sdvent or suspending media. Any non-stimulative fixing oil including mono-, di-
glyceride may be used for this purpose. Fatty acid such as deic acid may also be used

for injections.



[260] Preparation 1 [261] Benzal dehyde oxine [262]

Benzal dehyde (5.3 Ig, 50.0mvl) was dissolved in
weth@Eneis1660 )-water (30 v ), and hydroxyl am neCT/KR2004/002139

hydrochl oride (5. Ig, 1.5 Eg21 and anhydrous sodi um

carbonate (Na CO, 3.97g, 0.75 Eq) were added thereto

at 0C. Wien a | arge anount of sold was formed after

about one m nute, water-ethanol (1:1, 60 ) was added,
[253nd the nixture was stirred for one hour. Saturated

[2580Ue0US; §O gkl Odntaissalise, Itmaﬂé}% asieadded, ,.and

fhe mixture was extracted twice wth hyl acetate

( 30BnhpncingRgeRAnd/aE ¢ SupRELe RESHRECPERNG ppliona caBrEtsdgvith suitabie
sodiddmive EAARA Rifkeh tkitRrfaNediQR d ad@Q@eQ(mggr facﬁtagé' €% dmin-

(anhédrou ’\g\fg and concentrated under_ reduced
pr eSSRioa trgugii e s and/en raasassist BisprsatRn C(f@ dssiged opmaogition.
999 heds pétciicb @ (RENERIon & SrecadiiNibidFed vof v&ioﬁs ARfndrd @%5 as a

[263; 526 ] NI\/R 500I\/Hz CDCl d 8.9(br, IH)
trangdegmg paisa Spot-efy, OF AR PININSKE] [ 266]  Pr epar atl on 2
[255[]267] Benzal dehyde hydr oxanoyl chloride [268] The

Xi me prepared in arati
2568 o PSS R R ROIP o R HIAL (4 G ing of g (b, 1 ¥Rea fo
N- cdii:nrcdqmqmse;j fitris pfefe(a‘&lyélammmltegéﬁf tEae maﬁctqﬂdeﬂ in #Remount
resultin S Stickr or. one ter
et A1 G AT 8% sEidrEbED ey S05, Rl ff doielmay be
r enivesistored dheetdr avércavard dienesr Hdwewed, spéceﬁsamﬁmis'ﬁheon dosage for

Eggénq}fc%vfﬁ@zﬁ gkeﬂrc‘&n%tg%aﬁ tn %ﬁﬁgt?ceéo%tf%glﬁ?g usg?;atéo((jd:}l':v&e’ight, sex,

( anﬂmdm@ wendiaonS@ digt OQn@Jwrp@mm;tanfe@k ruertled off ithisiewation, excreti
t n 86 , Yield
pr @%@hmrx%o%er@oftab&t Syt SUIRONDAL LS 800, 1

I'S" conpound was Us & next  reaction
[25T\i t hout any further purification. [269] [270]

repa
S -
(Vi eéjlmPl,?S’ ﬂOWPM@“ ; %W)b& n@gﬁrs@nd drar dhesegrxepaleedrd intended to
Pr eparat !hQ?regenQ §w§r§gm b%éfn&mtl} nﬁﬂﬁjer@@ﬁrlﬂwme cope of the present

met hacr , 37.2mmol . wer e
in IEIYeym@II? et hyI et her (120 m ) under nltrogen
[259pt nosphere, the m xture was kept at -78C, and
triethylamne (6.9 m , 2.0 Eq) was added. The m xture
[260as sPrepREtiogydr ni ght while it was sbwly warned to

[261] 0OM BaARIeR)dd @xift er (100 m ) was added, and then

[262]t he rgeana!dre}?yd\gﬁg 31e XtS(r) %Entrr?ol) \\xl/mast clﬂssdved in ethand (60 m{ )-water (30 m ),
and hydroxylamine hydrochloride (5.21g, 1.5 Eq) and anhydrous sodium carbonate
(NaZCD3, 3.97g, 0.75 Eq) were added thereto at 0°C. When a large amount of solid was
formed after about one minute, water-ethand (1:1, 60 m{ ) was added, and the mixture
was stirred for one hour. Saturated aqueous sodium chloride sdlution (100 m{ ) was
added, and the mixture was extracted twice with ethyl acetate (300 m{ ). The extract
was washed with 1.0 N aqueous sodium bicarbonate solution (NaHCO , 100 m{ x 2),
dried (anhydrous NaZSO4), and concentrated under reduced pressure tosgive the title
compound (6.06g, Yield 99%) as a white powder as a mixture of cis and trans.

[263]

[264] 1 H-NMR(500MHz, CDCl 3)  8.9(br, 1H), 8.1(s, 1H), 7.5(m, 2H), 7.3(m, 3H)

[265]



ethyl acetate (100 m x 2), washed with water (100 m

), dried (anhydrous Na SO ), 2 4 and concentrated
wanasroeraduced pressure. The residue was puri f PET/KR2004/002139

colum chro mat ography (15% et hyl acetat e-hexane) to

give the title conpound (5.34% Yield 98%, which was

then identified by HNVR to be 1:1 m xture of

di astereoners. [273] [274] H NVR(400MHz, CDO ) d

7(m m 3H), 3.0(d, J = 16.7Hz, |IH),

[2@9(3 PZ?B")rﬁ*é""sS% = 16.7Hz, IH), 0.8(s, 3H) [275]
[2617276] Benzﬂdemtyde)nhﬁdx{oﬂilﬁ])yB dhknﬁu/d - 3- phenyl -

(26} C 2) npou ﬂ}clle Oﬁ(}%%greé%é‘?woﬂ’ﬁgé%ét%g’ﬁ @Inébﬁa%{/?r&’g‘\d/% %ﬂ Bég ‘i‘)ﬁg I Gimethyk

di ssformenide 0100int) &d N-ebbaiyainfittedB. 4og,aa)mq3)was afiédNThe

3\2 ueq %A ev?z}é 3 1r.re<il gc%er (?Elg lhﬁlgl‘ldg 2 v&(a?eﬁ é’a% af abqus 4%5 qa)nd the

neut \rcmtﬁe zselderioyvaNrempye«b tg disyilatpocitdep rddaceaiqirebs &) THeirédddue was

and r ne t e f .
ot raRS R At ROUEE B BRI ATl TR ¥ EfiDRel x 9. arca
et hy(lanlydmtuaNe S@)Z @0d pencEntratedsiradr WdUd‘Bd\MSSIIrc tcdgiveaﬁe title
an nder reduce
i (o 97, SABBGALSALSA, 0] LSINE g o
S%anaéurﬁlev\mrtf@awmer This corrpound vvasused in the
[260gXt reaction wi thout any further purification. [279]
280] Preparation 5 [28 ]
[27%]85>3 Preppeatiop dxy) car bonyl ] ani no} - 5- (*- but oxy) - 2-
[27lmydr OXMeﬁry@XQMBMls ?héfﬂ-h%lﬂ&@ﬂ)e@ ?sgﬁﬁz%le@ﬁbgg( lé?e%ha)

benzy xycar bony b-t-b | aspartic aci
[271]5 6rmidhe hidraxamavl ehb@@ prepqr%ﬁm)Prmar@a@da 8@g;z4 Smima) and methyl

t et madiyRRidamy 89 MmH, VB ER) w@fetcngel%&i ﬂtd;ﬂy"ﬁi%plgfeﬁrer (120 mé )

t he mxture was ke t -15C, and I sobutyl ,chforo

(2. P20 niEEQRABIOpPHRERs TR fRIIEE NP GRS 2t FRLC At tristhw lomgies (6.9 it

St i IRk a@&@UThezlgndﬁﬁr@ W@ StirrddPoveRBo i GARE §iQFhs %My%ﬁmed to
bei n(? kept at 8& %g di azomet hane- et her sol uti on
(syhtdR IEMPETRLYs- tgr @ Gt apvas added, and then the mixture was extracted with

| - I'Tet}iy}/zllce&tétllt)([i me k 2n ivitalk ESOw g aatedur@e ,megodr)ed%&hg&%@ﬁs 50),

di az é<etone d [ é 30 mnute 0% H

(6. 424 fjneenteat ”E 5 rﬁé& Sl iclop é?séj“ﬁtwaé@mﬁ?ﬁ’é?y column Chfo-
res ltﬂaltdg’@g)hyr( Dﬂ%étﬁymsm&t—}hdxﬁﬁd td @0 GO (il BothSSuhd (5.34g, Yield 98%),

PSSt e LR B s BER1TEbth Stk hmsronce

(2733 t h aqueous sodi um chl oride solution, dried

I L AR R o

6. 4@P(s, 3H), 2.3(d, J = 16.7Hz, 1H), 0.8(s, 3H)

[275]
[276] Preparation 4
[277] 5-Methyl-3-phenyl- 4,5-dihydro-5-isoxazolecarboxylic acid (VIIa)

[278] The compound prepared in Preparation 3 (VIa, 5.34g) was dissolved in distiled
tetrahydrofuran (120 mé ), and 1N aqueous sodium hydroxide soltion (36.5 mé , 1.5
Eq) was added. After about four hours, the mixture was neutralized by 1N aqueous hy-
drochloric acid solution and distiled under reduced pressure to remove most of
tetrahydrofuran. The residue was dissolved in excess ethyl acetate (>700 m{ ), washed
with water, dried (anhydrous N. aZSO4), and concentrated under reduced pressure to

give the title compound (4.77g, Yield 95%) as a white powder. This compound was



[283] [284] Thus obtai ned brononet hyl ketone

derivative (X, 4.36g) and 2, 6-di chf orobenzoic acid
w02038g1514. 1 Eq) were dissolved in dinmethylfor ramikiRe004/002139

(18 m), K (1.58g, 2.5 Eq) was added, and the m xture

was stirred for two hours to g¥e

2, 6-di cht ar obenzoybxynet hyl ketone derivative (Xl a).

Thi s conmpound was di ssolved in nmethanol (20 m ) and

t dd NaBH, (412 t ha | ut 40
O S i s R PP iy S Bgate . The

[219%acti on was stopped by acetic acid, and the reaction
[28})@' ut i L has di stl ed under reduced pressure to renove
t handi"PHREOPegi due was extracted with ethyl acetate

(28150 (35)23 {[(M&hbdy)mﬁonyﬁﬁxﬂfno&l-ﬁdt-&ﬂtb&?)&- S5dir64¥-5-0xopentyl
chbrbge utbl on dr@ﬁa (anhydrous Na SO )
conce’nt 3 a 50 GRER e ged 2 4 pressure, and

[2&8%par aT'eiN-perzybiyedrboyyHBet- huylasphitio m‘ﬂqgr)@gq hy. 6frﬁ?xtd1)ydnd NMM (1.90
acet g e ou
(- Bl TGFARAD yavpctka b L8l Mshicd § KBIRM Peagapemosphere,

[ 286i|m>+$11dms (Mpleli\?ﬂzqnd@muml chlorpf@mate20 NP mBH) 6.3:mm@H) Mas added

!I.H)4 (5 thgre %E%reﬁ%aé%ﬁﬂr&dr epar%{t ?g nml%ut%_s')zg@fhe rt(.e[ghon r@u&ture being

(35) kept arP@ ovas addedgipzomythare-dihatsoxtyongsontepiead ftbm 2.0 Eq of
2, 6- fj'rrfe?l E%ﬂ?@% %ﬂo@o ghgnp <ﬁ)16£ %g%%-@fregagg g%ﬁc%}/o%grder?vr%ve (~30

group e conpound-prepare
r ewoméwlte(sbél)@ Hﬁdé?oﬂyﬁgf’f% Gén2.8di9d vas fdsied 4@rar mA’ E€sTHeaesuting

gi v emb@@re t“}ats |s§rr&%;g%9 mm(tgég eéx‘firaélt%) \@ e&-%?%:let? eé?/%lheg '_che with

H NVR (
6. 1(s,qe\tur11t|:|)l aqueous @dglghl?xcnggnategso@ugl g( nc@ With aquedissoddid) chloride

[293§du[131941]rle ARPdBusiNg 29P), and

( 35) B bungx T (B j hyfoncergraéerﬁiyun_der rgduge%grgssur%to gve
- so@%ﬁ‘i‘@WFW&Sﬁ‘%rﬂﬂ‘]’a“&‘(ﬁl(ﬁﬁ 49). 5- di oxopent y|

[283] 6- di chl orobenzoate (la) [296] A mixture of the

[28% rboxy c aC| d derivative prepared in Preparation

il a, Riined brnamaty)l ketPpedaniiy @ ¢RB) andekb- dlalnlor\svbenzow
E&?ﬁﬁ“‘?%i% féf@“jg‘zgﬁgi@ﬁg’{dﬂ‘&e‘?f%c“gﬁm‘dh F R g 25 E
(0.8 & heaf) RAHERT f91 140 By rdveof  DVF(5 ),
and ZI,dSlﬁlchbﬁdﬂehidy@xyﬂléthjdﬂ@towaaeﬂiﬁﬁeé &daf. ThisRompound was dissolved

in methand (20 m{ ) and reacted by adding NaBH4 (412mg)-methand solution (40 mé
)(-1°C~room temperature, two hours). The reaction was stopped by acetic acid, and
the reaction solution was distiled under reduced pressure to remove methanol. The
residue was extracted with ethyl acetate (50 mé x 2), washed with water and aqueous
sodium chloride solution, dried (anhydrous Na 2SO4), concentrated under reduced
pressure, and separated-purified by coumn chromatography (ethyl acetate-hexane,

1:5) to give the title compound (4.80g, Yield 86%) in a diastereomeric form.

[285]

[286] ' H-NMR (400 MHz, CIC1 3’) & 7.3-7.2(m, &), 5.9(m, 1H), 5.2(m, 4H), 4.7(m,
1H), 2.9(m, 1H), 2.7(m, 1H), 1.4(s, 9H)

{287}

[288] Preparation 6

[289] (35)-3-amino-5-(¢-butoxy)-2-hydroxy-5-oxopentyl 2,6-dichlorobenzoate

(VIlIa)



hours. The solvent was distled under reduced pressure,

and the residue was extracted with ethyl acetate (200
wai2005/02)516 washed wi th wat er, aqueous sodi um bi earikR2eG4¢002139

sol uti on, and aqueous sodi um &hl ori de solution, dried

(anhydrous Na SO ), con centrated under reduced

pressure and purified by colum chromatography to

d (I1Xa) (810 ld 9W). To th
o mpoun e B Bica i G TRE S ST P enrsapare i oo s
addeﬂbnﬁhvyd Badfeaemsihaacbhadh fof 40 minusth éﬂtkethmlt)fé éd)‘?r&)ound

i or one hour at room tenperature.
reacﬁ ﬂlﬁg%’ ‘st opped by isopropyl al cohol (3 m )

[29The solid was renoved by filtration under reduced

29 act S0t HOBM PhEso Bo b 3Brti 5 adne 6 1matin,
wat e4.4-3s¥in BHY, 8d-2A6e QHD, k4@j aHn bi car bonat e sol uti on
29§£d aqueous sodi um chl oride solution, dried (anhydrous

SO ), concentrated under reduced pressure, and
(29t el i mExamipley burified by col um chromat ography (36%

o ouh ot R g e A ph Sk BOGHE Fomseplhéaybonyy

7. 8(amineg-2,5-dHpxopenel nP,6akiphlorpbeisvate3Hla) 7. 2(m 3H),

29%] é g % tug{gf the%@o%hcl zﬁgd deiwg%v[yprétﬁ}éd 1585’%@[3%65% (VIIa, 300mg,

Ex anlp‘ﬂfemmo[)sm]am(r@sw)colsd [Aerdvagivel prehived olRrezmatioh GXY] 1z, 667 mg

e e e
pr edi#p atis @ﬁdE@xamgq)l@ng_oQQMF@yl )Nagd d]pg@(glltmgdnxture was reacted for 5
di Cmgnﬁ@mn&\gas'ﬁlstﬂed’ unﬁ@rdrealféefi fé%u?eagi S ré Cdf.lg wg% extracted

m ) was added at C. The m xtur vvass 1fre
hour%ithughyleacetate wgio T@I"o% yashad with wagerr asuenus epdien dtcombenate

and sbih@dh, ‘a‘ﬁ’cﬂ&ﬁ@&Js%EﬁgmlﬂﬂQﬁﬁe §Rie Stlie Qr(ﬁl%?éﬂ-roﬁs Ny %l\fecon-

the title conpound (Ia )|nast0|C|omsr|ca
[303?1“[% ‘]‘“dFF RRES OTRALFS, 2ebeyrifjedbyaounmehiopptogaply (rgve
2H) Co Hdl(I%") (81(3m2(\me1d©|8%) ”I% tﬂlséorﬁébmnd%ha ?ess-l\él tin reagent

[ 30 é} N/ gk]éi Eqﬂr% éijgﬁdr%h dig ]P@me}hape (QQLM,)); and themmxxture was stirred
( 35)for3omHolOat4odhy Bp¥datiRe. ME@G&%M&?QE@B%EEb p[.lnka%yl agohal (3 e

30 To benzyt ax bonyt -t-bbutyl-aspartic
Elo 3 0@1 rﬁ%"BYe)dy bé(?f@“ﬁwu(léewsd%?g PrfssmreEhg)ugfba@ehte and the

addeﬁmﬁr Yad duaetby 6HitR B Bateale200 Ml x 12), WNERL Wikt &/&&e&mrated
ere, e m xture s kept at -15C. Isobutyl

2;@5%%‘6?%% ng'f&rgglfite soptiga ageraquagans sodium chloride solution, dried

(anhydrous NaZSO4) concentrated under reduced pressure, and preliminarily purified

by column chromatography (36% ethyl acetate-hexane) to give the diastereomeric title

compound (780 mg).

[297]

[298] : H-NMR(400MHz, CDCl 3) 8 7.8(m, N, 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)

[299]

(300] Example 2

[301] (35)-5-[(2,6-dichlorobenzoyl)oxy] -

3-{ [(5-methyl-3-phenyl-4,5-dihydro-5-isoxazolyl)carbonyl]lamino}-4-oxopentanoic



added thereto, and the m xture was stirred for about

20 m nutes. The reactants were kept at OC, which was
woOhers/zisted wi th di azonet hane- et her sol uti on PCT/KR2004/002139

(synthesized from2.0 Eq of

| -methyl -3-nitro-l-nitrosoguad¥dine, 60 ) to prepare

di azoket one derivative ( 30 mnutes). 30% HBr/ AcOH

(12.83 , 2.0 Eq) was added thereto to prepare

br ong ha' ket one derivative (30-60 mnutes)., The

produc was extract ed with ethyl acetate, washed tw ce
[302]t h sdtharcempaindgepaes isBrdmpie biddangd) ormatizs$aldus HieRo@A@thane

20150830 2O WL 6RL A A8g i) b Bkandl iR (B INAL2 S Mirea for

SO ),  and concentrat reduced
gi ve twe btvmwhhylt whetlony voemed @irpare tefrip2radirg) Jand rhed cSicehtrated

h i ned. .. .
br orret rs e R e G borlfbiR Beh H E56ishiomeyicampun.
B¢Henol (3.23g, 1.2 Eq) were dissolved in
"ﬁﬁ 72(m, 3H),

B@grret hy' & Rii@EbEanE 30 ) 3 8. 165(1‘}1 %ggmz%}?‘)jﬁg)ur i

added, and the mxture was st

gi vedgHeP@ghidR - 8ketldhe3 dear, |1‘Hé,t3 A, (X, B)7(mTH)s
B@gqnpound was di ssolved in nethanol (40 m )-THF (100

m and was react ed by addi ng NaBH (2. 35 g) - net hanol
[3Q4d) ut| drrepargtipn ) 7 (-1 CPC-room 4 tenper at ure tvvo

[30ur s) .+ THetyl C@SY-BAMINGS- }gﬁsmeﬂpmxo gvnﬂ{)d

he reaction m xture was ti'led under r uce
BC%J essuf @ NeRsEERE LRV by yFaspaEc peid (1@ke. A S remely anst M

Wi t h(®e1w , 1ap§@a$a€g aﬁ@&l dﬂl téﬁra@droﬂiﬁﬁ hesd M)tulﬂdéltﬁlttt?cfoeffl%osphcre,
aqueous sodi um chl ori de tion, dried r ous

SO ) andiBf BHE 48 HERI bR éaﬂ?e@ac*mr%fggt% ,4.04 Eq) was
sep ?ﬁc&ié& theptis, iahd 8 nYtu€OW B Bhired F? ﬁ@du@g@ %EJ:IXIWI eg( ’?ﬁehrlééctants were
ace ane, conpoun .

O ol BroEanfCrtin o Bty RO st eitignisipthesized from

gr oupoufggmtmttﬁd -idtyo- belrrzgsbgmmafegww) to é’e ik diaddidlone

5. 2( ﬁﬁ(nv&ﬁ_be 0 rmtes gp% éBgf\ﬁéH]q% é_'al)r%% 72(q_llgr‘q)|v%s adq_cd4](xcsreto to

OH) pr3p:a¢ bt[o&xb&]eth’?hbctmytﬁ/quw EDRHuteg)., (F.H@pl‘gfiuctt RAs extracted
unaer

TR N ST R N —

Yi el thd2n®§ous fRibH clﬁl&lcﬁ:]soth%MWrouDMﬁ@d )) ard concentrated

g ég b der’igljj'_gdei pﬁ:(;s(ung l'gl_%l_\pc béclrg?n(tgﬂtyl Ik'_pohe denvattvc (15 81 g)in a §toi-
chiometric amount.

(309]

[310] Thus obtained bromomethyl ketone derivative (X, 12.9¢g, 31.0mmdl) and phend
(3.23g, 1.2 Eq) were dissdved in dimethylformamide (30 m ), KF(4.53g, 2.5 Eq) was
added, and the mixture was stirred for two hours to give phenoxymethyl ketone
derivative (XIb). This compound was dissalved in methand (40 m¢ )-THF (100 mé )
and was reacted by adding NaBH4 (2.35 g)-methand solution (40 mf ) (-10°C-room
temperature, two hours). The reaction was stopped by acetic acid, and the reaction
mixture was distiled under reduced pressure to remove methanol. The residue was
extracted with ethyl acetate (50 mé x 2), washed with water and aqueous sodium
chloride sdution, dried (anhydrous Na 2804), concentrated under reduced pressure, and
separated-purified by column chromatography (ethyl acetate-hexane, 1:7) to give a

compound (XIIb, 6.50g, Yield 50%) in a diastereomeric form of which amino group is



[318] Exanple 3 [ ] *-butyl
(AM-{[ (S-net hyl - S*henyM*- di hydr o- S-i soxazol yCcar bonyl |
wanmswiAe 0xo- 5- phenoxypent anoate (1b) [320] APATARI0E/002139
of the carboxy c acid derivative prepared in
Preparation 4 (Vila, 273 ng, % 33 mmol), the anino
al cohol derivative prepared in Preparation 7 (VIIIDb,
412 ng, 1.1 Eq) and HATU (657 ng, 1.3 Eq) was cool ed
[ m , 4.0 Eq) was added in a
sol % %tec}) b%ﬁ%{?%‘y&?b %9 he resulting m xture was
[B¥dacted for 5 hours. The solvent was distifled under
duced hesr t [ &C h
By ade SR e TR e RS B I B frachib ™
SOdI 11378 6’49(@aﬂﬁbﬁé((re, 50l LiisoMD and aqueous sodi um
bride solution, dried (anhydrous Na SO) , 2 4
concentrated under reduced pressure, and purified by
[31481 unm Thobasreygraphy) 2{090-of BocEnpeiad pbtainegabeye Goampanmdd
(1 Xb}pdiG4mddFhy drbk&l lgﬂlogﬁ% gweTtﬁe fifd &n%ﬂp@&in%g‘:ggg 95%).

Dess- Martin reag%nt was a
31l chf or onet hane (25 ) and the mxture was sti rred for

[3@pe houty. at\m mﬁtﬁms@dures 1&5&1% epgd, eﬁ)vyaé(nlst@@%%o (m,
by i sqpro aIcohoI (2 )¢ The 'soBd was rénpve
fl|t§%f cﬁ%’“u@t@er Hsefked pressure t hrough CeHte, and

[3t7pe filtrate was extracted with ethyl acetate (20 m 2x
th water, saturated aqueous sodi um
Bléacar bj'ﬂ‘ét"é’\{gsoﬁ ution and aqueous sodi um chbri de
[319@1)! uti O-Tb.ut)df (3%- x{@oshﬁdhwsphalyws)dlhm@ﬁbiﬁbﬁgcﬁﬁgﬁﬁ]
reduced ress narily purif

rel
ol o SRaEeatnpecianale (350 ot h
[32a¢ et at &-nhiRxANE )thd QrtdixyiR etcmetlefilvﬁB/E PrPORB il Brepdrkddd 4 (VIIa, 273

SRR MM ——
ng(mé’ B{ By) dniHATU (6517 (g, 113H)q) was S¢diad tabt)c, trlﬁth‘(ytamma 74 me |
{C}ﬁgmi%ddedzmgu( g?lnlrltﬁ;;%'\’ﬁggnﬁr? ami_ljhe risullfl(l 'F:?l@,q)e was reacted
2_3;, )(‘”@r 5 ﬁbl)rg?ﬂﬁ]s%l[/étﬁﬂis ﬁxtﬂathleiedreﬁ&%ﬂ]pressusre and the resrdue was
- 0- i soxazol ,
s basipy A TS Pee iR £ B S Yith Pt oo g -
[ 326jarbbinate cdutipoLand apueepaseliin ml&mmtmnSdrﬁeBH@nHygrous Na SO),

L 130l R RS EShe R GHRTELIANE (0, ) R0

trrfruoroace I'C acl

m xt(@P80%asA/ek) to gote Compoywal (Hﬂt)r(§;45/WIg I'Eeld 883 Toshiovdrypound
war ) yr nt.t under
reaoead i VARSI & Fn 2V e e n B (o ). ene
nmy) the mixtere stae ptireddl foname hioar glrr@rrdt_emperature The reaction was stopped by

isopropyl acohd (2 mé ). The solid was removed by filtration under reduced pressure
through Celite, and the filtrate was extracted with ethyl acetate (20 m{ x 2), washed
with water, saturated aqueous sodium bicarbonate solution and aqueous sodium
chloride solution, dried (anhydrous Na 2SO“), concentrated under reduced pressure, and
preliminarily purified by coumn chromatography (eluent: 25% ethyl acetate-hexane)
to give the diastereomeric title compound (540 mg, Yield 99%).

[321]

[322] : H-NMR(400MHz, CDCl 3) & 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 = 17THz, 1H), 2.9(m, 1H), 2.8(m, 1H), 1.7(s, 3H), 1.4(s, 9H)



[327] [328] H NMR(400MHz, CDA d 7.5(m 2H), 7.3(m
3H), 7.1(NH, IH, 6.7(m 5H), 5.0-4.6(m 2H), 4.2(m
wo®es03186m IH), 3.2(m IH, 3.0-2.7(m 2H), PBCBER2004/002139
3H) [329] [330] Preparation 8 [331] Ethyl
2-ethylacrylate (Xvb) [332] Té& CuCN (26.9 g, dried in
advance under vacuun) was added under nitrogen
at nrosphere about 500 of dry tetrahydrofuran. The
[%gxture was kept at -78 C, and 100 of nethyl nagnesium
ﬂorri de (3.0M di et hyl ether solution) was sbw y added
[324ier et Examgde dechanical stirring. The thick nixture

R T O

met hemlnM%wwsS-pbenoxmtzRWQamid WbbBynt hesi s, 1982,

[3 g)sﬁomfgcln)gjg%néﬁe L eﬂaﬁx%.?‘w] fésﬁ%ﬁ ?éah tr“??fé 1ssoli]ved in

reac tiluctﬂnromeﬁlam & Masans] tgihgrozcatis ecdd tbmﬁr)ommelﬂmme@e?t TheEmixture
0\éer wtaél\ﬁlr}%ﬁ WiSwa -ﬁgl?rs GRFC h v@aﬁ |St§?7 de u o u ogmqgm%eéﬂpﬁeﬁnd con-

ng saturated anmmonium c 1 on
Theeniratgd undsy ragisaduressyigdo give the tidld corhpang HbE)EEEempbwith a stoi-

'renoytgor;]&gcpfegcl pitates, and then washed with di
et hyl ether. "The organic | ayer was washed with water
[3%{hd” sat urat ed sodi um bi car bonat e soI ution (300 mx 2),

3y i ed C@plhm{(@@mﬁacﬁ@l ) e&ﬂsl(n? ('Ena%ﬁsj 7%@1‘3%}1) 6.7(m, SH),

redu ﬁressure to:? &{ | Chi
yi el 39 4cﬁ‘(ma } 4REpaibng-8 qu]lH)d3 zfml M-’r%@ﬁﬁwﬁi@ 1.6(s, 3H)
Bzgq;lent | f| ed by H NI\/R (500 MHz, CDCl ) and was confirned

ﬁ he t|t| e compound havi ng about 75% of w w
[33:9 rity! rf@:’i o $34] H-NI\/R(SOOI\/HZ, cdd ) d 6. 12(1H,

[333), 5. BehydH2- e%ﬁyla&ylafl( 2(bd;v J = 7.3 Hz), 2.31(2H
07(3H, t, J 7.SHz)

o3Pk as) "TEEN bt raed @r?dgf%?rdez gl i pied i histoge

4- ﬁmdsphbmb@u@oe n6 oK@ 7 ARG, Th@mbYhBval B3BL: THE, and

COMPONT L PRALELLSR BE) MG SRCLEl LT AN e

titl tﬁere@rmdﬁnﬁlechzirﬁ&%tlr{lﬁtﬂc@]he i IR0 Ml s tirfeBE b dlout 30 minutes

17 AT %WY%% el ?2%3%? 15 H{fﬂ%%p&?ftlczrpsthod i

1. 3(Vilier3tly, andl Rafnbaud3 M. Slydthtdis,[1382] 9PN @pad@uii®ibob®30 mé of dry
tetrahydrofuran was slowly added thereto. The temperature of the reaction mixture was
slowly raised to room temperature over two hours. The reaction was completed by
slowly adding saturated ammonium chloride solution (~50 m{ ). The reaction mixture
was filtered through Celite to remove the precipitates, and then washed with di-
ethylether. The organic layer was washed with water and saturated sodium bicarbonate
solution (300 m{ x 2), dried (anhydrous Na 2SO4), and concentrated under reduced
pressure to give 26.7g (stoichiometric yield) of a transparent liquid. This liquid was
identified by '"H-NMR (500 MHz, CIC1 3) and was confirmed to be the title compound
having about 75% of w/w purity.

[333]

[334] 1 H-NMR(500MHz, CDCl 3) & 6.12(1H, s), 5.50(1H, s), 4.20(2H, q, ] = 7.3 Hz),
2.31(2H, qt), 1.28(3H, t, ] = 7.3 Hz), 1.07(3H, t, ] = 7.&8z)

[335]

[336] Preparation 9



[343] t -Butyl (3 3-am no -4h-ydroxy
-(52-,3,5,6-tetrafl uorophenoxy) pentanoate (VI Pc)
WO 3detl028518, 5, 6- Tet r af | uor ophenol was reacted aeCcOMIR20G/002139
to the same procedure as Preparat| ons 5 and 6 to give
the title conpound in a total?ield of 72% [345]
[346] H NVR(400MHz, DMSO-d™ d 8. 2(br 2H), 7.6-7.5(m
59(mIH) 4.3-4.1(m 3H), 3.6(m IH, 2.7(m

[3372)5 3 Fﬁl?{s @&%ﬁl[fﬂlggny{ ﬁéeﬁlhfd}%@ sgxazochargAxysate B(LvI%)
%3‘1] heny'heic@nptiuhg dﬁhe@ratmﬁa@%’ By W3soeackedragddrding to the same
am Bhst u?é(él%hPZep(agafn%n 3« Pal St Bt Uahaphenoxy) pent anoat e

350 compound Preparations 9 and were
?r9éact ed according to the same procedure as Preparation

OISO H RNt ELe T Pel, ot FATBELY, 473 2 geD. 40(a T

7. 6(m17.2ﬁ)2; 1H), 14(d71=3(7f¥\H23H)D 26 27Q<m 2HM)1,3(6 31, 4.09 BE)
342@) 4.8(m |H, 3.7(dd, J =17.6, 17.2Hz, IH),
d, J = 17.2Hz), 3.0-2.8(m IH), 2.8-2.7(m
[342|1+) 2Pfel?ﬁra1l% 100, 9(m IH), 1.4-1.3(two , 9H, ),
3481 0(m ¢3tBudyBI3k)-3-3rdHo-Frearx9-55
BT | st{[(%{ye% jS-phoeny?-4,xg- Eysdé Letratlugrop PRI ) ca
r bong,qr!tanoate (V
[34aM no}32, 45@%@%& 0l 62k dabad hatordnh: M
aci g}?él ce n%% i (%Plé co und of Exa i anvg{c,&?cpélgéca?e
accor'dPHg!e 6 tl&?g ee%‘ﬁ'?@“&‘%mééaﬁbﬂ@d of 128.gi ve
[345he title conpound. [357] [358] H NVMR(400MHz, DWMSO- d”

343y £ OBk M%oo(gfzgy)m&)%%(br ﬁ@ 9%1@)33 Here 1HY

= 16H2-4. 1) 3H)33.3(ml, 1H), 227 kO HE)| H(s, 931)3 3.0(m IH),
[3% 8-2.7(m IH, 2.1(m IH), 2.0-1.9(m IH), 1.0(m 3H
4[]359] VS [I\/H—|] 497 [360] [361] Preparation 11 [362]
[34Bf hyl Example 5

81 2O A TR A BB eSS AR
2 etzhyilna}: #wkatsdz,\aécﬁetetraﬂubmxbhemn@ndnmgoit@ (632 sarre
[356{ Ocedﬂ{e co%po%ndg F%%r%%ara 1015 & ang 10 wer% reacEeg agcorcF ing to the same

tl e conpotn
procedure as Preparation 4 and Example 1 to gve the title compound.

[351]

[352] l H-NMR(400MHz, CDC1 ) 6 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, ZI:I), 4.9-4.3(m, 1H), 3.7(dd, J = 17.6, 17.2Hz, 1H),
3.3(1H, d, 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)

[353]

[354] Example 6

[355] (35)-3-{[(5-ethyl-3-phenyl-4,5-dihydro-5-isoxazolyl)carbonyl]
amino}-4-0x0-5-(2,3,5,6-tetrafluorophenoxy)pentanoic acid (Icc)

[356] The compound of Example 5 was reacted according to the same procedure as
Example 2 to gve the title compound.

[357]

[358] : H-NMR (400MHz, DMSO-d6) 3 7.6(br, 1H), 7.6-7.5(m, 2H), 7.4-7.3(m, 3H), .

6.8-6.7(m, 1H), 4.9-4.8(m, 1H), 4.5(br, 2H), 3.7(d, J = 16Hz, 1H), 3.3(d, ] = 16Hz,



[365] H NMR(400MHz, CDA ) d 8.9(d, J = 8.Slz, IH),
7.9-7.8(m 2H), 7.6- 7.4(m 4H), 4.3-4.2(m 2H),
wa 20(5¢h213d6= 17. 2Hz, I H), 3.4(d, J = 17.2Hz, | HPCT/KR2004/002139
2.1-2.0(m 2H), 1.3(t, 3H), 1.0(t, 3H) [366] [367]
Exanple 7 [368] t -Butyl 29
(35)-3-({[5-ethyl-3-(I-naphthyl)-4,5-di hydro-5-i soxazo
lyl]
car XA ( D I ox e
nt anoa EB?IFG eiggg% e é%lﬁrg"ﬁ d%ﬁg? F’{ ara %/\Iﬁ)g
[359D werldsS ([ Taccording to the same procedure as
[36by eparation 4 and Exanple 1 to give the title
conpound [370] [371] H-NI\/R(4OOI\/Hz CDA ) d 8.9(m
[B6ll) , 7Preparsgiom H) ~7.6-7.4(m 4H), 6.5-6.9(m IH),

[365]7 Zﬁlz E{HylH) ?»Jé'ihyl 4. (9-(11%ht|h:§'9) .4 §d19rgt?r%'-5 lslg%azorg %Qxylgcﬁ) (VIc)

[363] o(m! Nr-r)htha&lehrxdf asg r%l Zethgpgrylate weerrpacsd)acf @R 1 B Sjme
ExarmpbRdde h3P aratlons 1,2, and 3 to gve the title compoynd
FSS) 3-({[5-et - 3- (I naphthyl) , 5-di hydr o- 5-i soxazo
[361)/I] carbonyl}amno) 4- oxo0- 5- (2356tetra

[3651 uor opHeMRFPREL20DCIC ) 8Giodd, (rl—cbimz[ ﬁiﬁb 9H1@<mC ORPEAYY 4(m,

c cordrn
pr o¢ %éi%m%nﬁﬁ&% qﬁ%ﬂ v]eH)t?r dti‘fllézgérﬂrﬂ?u%éﬂo(m 2H),
[37613(L3H7]10&BINR(4OOI\/HZ Cchd ) d 8.8(m 1H),
[36%] 7.7(m 3H), 7.6-7.4(m 4H), 6.7 (m IH), 4.9(m
, 45br 2H), 3.9(d, J = 17.2Hz, I H), 3.5(d, J =
[361]7 2HzExdnlrble 2.1-2.9(m IH, 2.8-2.7(m IH, 2.2(m

bt % S b S B S 8 5

5- etchgton@H B inodg utxhas- (2 w,ﬁt@rmdr@hsnm@meambs@ar(mxyI
te (M d)[382 ht hal deh
368! g hyfrEegRana AN AR B o3RGy e R pcemaing s same
pr opextedige asPrE’pzeqﬁmndtand mxariiple 2 to gndhth8 titlOoc@hpoand.he
B@rtle conmpound. [383] [384] H NVR(500MHz, CDCl ) d
J =8.8Hz, IH), 7.8-7.7(m 2H), 7.5 -7.3 (m
[37kﬂH) 4 FBNMREAGMER)GDGS D8 8.0(rd, 1H)1779-2/8m, AH) 7.63.Adngl4 )]

%[52%%( '1% ?%égn 2@0{9% 3,3 dkad G, 2405 1124 1),

3029(m lH) 28(m lH) 2.2(m, 1H), 2.0(m, 1H), 1.4-1.3(two s, 9H), 1.1(m, 3H)

[372]

[373] Example 8

[374] (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)

[375] The compound of Example 7 was reacted according to the same procedure as .
Example 2 to give the title compound. "

[376]

RE| ' H-NMR(400MHz, CICl 3) & 8.8(m, 1H), 7.9-7.7(m, 3H), 7.6-7.4(m, 4H), 6.7 (m,

1H), 4.9(m, 1H), 4.5(br, 2H), 3.9(d, J = 17.2Hz, 1H), 3.5(d, J = 17.2Hz, 1H),
3.1-2.9(m, 1H), 2.8-2.7(m, 1H), 2.2(m, 1H), 2.0(m, 1H), 1.0(m, 3H)

[378] MS [M+MeOH+Na] 601

[37]

[380] Preparation 12

[381] Ethyl S5-ethyl-3-(2-naphthyl)-4,5-dihydro-5-isoxazolecarboxylate (VId)



[387] t -Butyl

(35)-3-({[5-ethyl -3-(2-napht hyl)-4,5-di hydr o-5-i soxazo
woORh({5/021516 PCT/KR2004/002139

car bonyl } am no) - 4- oxo- 5- (2, 33f, 6-tetrafl uor ophenoxy) pe

ntanoate (le) [388] The conmpounds of Preparations 12

and 10 were reacted according to the sanme procedure as

Preparation 4 and Exanple 1 to give the title :
[3&bnpouhtiaplfteBehyde 300t thit NVR(14QOIMem craGRGitedthcor8ing to He¥hme

o . ppbsgrinas Bidbarg Bond 18 Sugd 3] B ppPedigtyfg™ 20

388bHz, IH), 3.0(m IH, 2.8(m IH, 2.8-2.7(m IH),

2-2.1 0
BT ﬁm&‘io;;@g BB ] 2380 B, 7.57.5
( 35)41D, %@{452(@ ), 48(d, Z—rié(FﬂHZhW)} 34(&J dilfiviizol By, ,do2arm, 2H),
Iyl]lﬁ@@ ROMYA¢ afd no) - 4- oxo-5-(2,3,5,6-tetra
uorop enoxy) pent anoic acid (lee) [394] The conpound of
Fkanpl e 9 was deprotected according to the same
[33.IocedE§§m%§ bxanple 2, and the isonmers were resol ved
to

he fol | d
557 H0b) Dy OB elerich MBSO FINRAI0B N,

DNSQHQI’)\OIQ'I %31114)63%&0@-‘@2,3 B6- ?e{tpiﬂuol‘éjph’en&yé"_elz)?ﬁadg@%e (fe)9 )

[38%_0 4Thy(08gxpoqnp5 of %6@(%10;% 123@71 quage repq:lﬂad 303051@1‘,2, to jhe:sarne
17. QJchedLlrb")as Prépaf{tion 4 i, Exam?(em to kil the 410 C&hpdual;

38%]49(m 0.9-0.8(m 3H) [398] M5 [M+H] 547 [399]

[ 00] Hi ghI y pol ar diastereoner: [401] H NMR(400MHz,

39mvso d"DI-NMRB@6(MHz, AT, ) 872(B7(m, 6B, 7&(:@1 ZH%WI& 6H)(m 1H),

& et blg2ed G5 o S0 - iy 12 X S s o

l H, JLH)2. 82 1 Af, M8-2H)m, 120)12.220(m) 1H)H.0(n2.18p 11 4- %I‘(twd o,
O 9Q 85%3 §02] [403] Preparation 13 [404] Et hyl
h& i soqui nolinyl)-4,5-di hydr o-5-i soxazol ecar
B9doxy|ate (Vle) [405] 1- Isqu|nd|neaIdehyde and et hyl
B9 ethy achIa were reacted according to the sane
rocedure 'as Preparations 1, 2 and 3 . The title

[393;]onp0L(ﬁ.H) -B44{[Srathat3-(2+eaptithy 4, 5- «hhymrmi;xsémmywas
al
g g5 B e B PR Banct e e

[394exan é",he 2@0pnupd oK/\Ewampla/\%wai feproterseeichcédrding & the same procedure as
Example 2, and the isomers were resolved by prep-TLC to give the folowing two

compounds.

{3951]

[396] Weakly pdlar diastereomer:

[397] l H-NMR(400MHz, DMSO-d6) & 12.4(br, 1H), 8.7(br, 1H), 8.1(s, 1H), 7.9- 8.0(m,
3H), 7.8-7.9(m, 1H), 7.5-7.6(m, 3H), 5.2(br, 2H), 4.7(br, 1H), 3.8(d, ] = 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)

[398] MS [M+H]" 547

[399]

[400] Highly polar diastereomer:

[401] l H-NMR (400MHz, DMSO—dé) d 8.6(br, 1H), 8.2(s, 1H), 8.0-7.9(m, 3H), 7.9(m,

1H), 7.6(m, 2H), 7.4(m, 1H), 5.0(br, 2H), 4.8(m, 1H), 3.9(d, J = 17.6Hz, 1H,), 3.6(d, J



next reaction. [406] [407] H NVR(400MHz, CDC ) d

9.25(m IH), 8.55(d, IH), 7.85(d, IH, 7.74- 7.65(m
weMes5/024138(m 2H), 4.13(d, IH), 3.71(d, IH), 2PCTIKRIN04/002139

2H), 1.33(t, 3H), 1.06(t, 3H 1[4CB] [409] Exanple 11

[410] t -Butyl 3

(35)-3-({[5-ethyl-3-(I-isoquinolinyl)-4,5-di hydro-5-is

oxazol yl]

car banyil ) (2, r_ r-Qph X e
nt anogyedf%n}gw 29429 Thﬁe{)c%&(ﬁ 111153;2 F’i; gdrla i@ﬁ%%ﬂ
[48#d 10 were react ed accordl ng to the same procedure as

4&'eparqirb§£} aflo@ngs Exanple 1 to gve the title conpound.
" H NVR(400MHz, CDO ) d 9.14(m IH),

[4&4]53( mEthy) 5-ethy3-(i-igpuipolimy))-4,5dihydro-§4¢amaz@egarboxylate (VIe)
[4@5]73 6, 1-@%félmnoﬂn'€aldeh§de%d%ﬂ§/lﬁ mhg%‘p:)iate \5%? (1'<I: WFe'gl)dabcc!rH%b to the

.72(two
2 04 are Rrp.gedurf agfgre&a.r@u%(lt &Kgn@ﬁ title|co@oundontap a@ide chira

[ 414]50&%@ionﬁ>c@mp@raﬂe% ty Chird OD HPLC 2SDaucel Cé'le[ﬁllcal Indystries, 2.00cm

(35)-3-({[5 | -i'soqui nolinyl
oxaz |2§q ODOOCJ ICOOS % 1-PrOH in Hexang, 220nm), Wthh was then used in the

car bagxy kdaagignno) - 4- oxo- 5- (2, 3, 5, 6-tetraf | uor ophenoxy) pe
4¢163anoi c acid (Iff) [417] The conpound of Exanple was
[ act ed according to the sane procedure as Exanple 2

[4@7@ gve mm<40mamun$9 [25%8]11{ 413 d '\'Résﬂ(goi\ﬂdh 74-7.65(m,

8. 03° ’g) )""?gﬁ”ﬁnzg‘%%@% g @ [ﬁ‘) El;»iafm éHf .53 (1 | 1.664y, 3H)

[48] 93- 4. 65(m | H), 3.91 (tvvod | 3.68(two d, IH),

2 2.10-1.94(m 2H), O94(tvvot, 3H)
[4(?11201 ERale 3y o2a [421][422] Exanple 3 [423]
[41f0] But yk¥ -Butyl (35)-3- ({[:-ethyl 3-(1-isoquinolinyl)-4,5- dlhydro-:-xsoxazolyl]

3-({ ()-is di h I soxazo

|yl ]iagla)\r oz "}l?%?rf{l ey ggﬂ%’ﬁﬁotle {J]XQ)‘%{QBE Hfaé‘oﬁeg)(m
[41[1424] 'Imee:ompmumiu nflPeparkriepdB ahd d)(blerea&d:tetd-d&U&ryﬂng éo the same

h ent apnoat e, wer e react

acc:J%rgé)edére s %ﬁgratsl%nrréeg d?%%/agn i 2% Vegpee %er%ﬂr?%"lmg and
[41BXanpl e 1 to give the title conpound. [425] [ 426]
[415‘] g‘g’R(f gi(}ﬁk zg)%?ﬁz €t %%@“M(J'?H) 85384 Yny! 4117 85(m, 2m),

7.74-7.64(m, 3H), 6.73-6. 67(m 1H), 5.30-4.91(m, 3H), 4.09(two d, 1H), 3.72(two d,

1H), 3.04-2.76(m, 2H), 2.24(m, 1H), 2.04(m, 1H), 1.45 & 1.35(two s, 9H), 1.08(two t,

3H)

[414]

[415] Example 12

[416] (35)-3-({[5-ethyl-3-(1-isoquinolinyl)-4,5-dihydro-5-isoxazolyl]
carbonyl}amino)-4-0x0-5-(2,3,5,6-tetrafluorophenoxy)pentanoic acid (Iff)

[417] The compound of Example 11 was reacted according to the same procedure as
Example 2 to gve the title compound. :

[418]

[419] lH-N’l\/IR(4OOl\/II-Iz, DMSO—dG) 8 9.02(m, 1H), 8.76(m, 1H), 8.59(m, 1H),

8.08-7.73(m, 4H), 7.61-7.32(m, 1H), 5.19-5.10(m, 2H), 4.93-4.65(m, 1H), 3.91 (two d,
1H), 3.68(two d, 1H), 2.91-2.52(m, 2H), 2.10-1.94(m, 2H), 0.94(two t, 3H)

[420] Mass : M+H 548

[421]



5.22-4.89(m 3H), 4.12(two d, IH, 3.72(two d, IH),

3.05-2.75(m 2H), 2.22 (m IH, 2.04(m IH), 1.45 &
wa.2805(ewass, 9H), 1.07(two t, 3H) [427] [428] BgEaMKR2804/002139

14 [429] 32

3-({[5-Ethyl-3-(l-isoquinolinyl)-4,5-dihydro-5-isoxazo

I yl'] carbonyl }am no) - 5-fl uor o- 4- oxopent anoi ¢ acid

463199) | hg,conpound of Exanple was reacted
[ac]cordiﬁ%}%lgl—gt ﬁg same procedure as Exanple 2 to gve

[42%e ti t&-ButdnPd{lhethyl-3311isqadmelingh) MMARAAG OM-G-isoRMBIPIN "

d 9. - 8.6cf- 8 50 : d, IH,
7, 979%%‘( #%wné'ﬁﬁs@@‘.‘%g?g&@f’g rgn&ﬁﬂ)é 91% 75( mH) I H)

(42494 t vidie gompefnd of Peepasaien d3 andybutgl. 88- 2. 58(m  2H),
[24gZi?)Jm{;%gfé]@fhéggﬁﬁhgdrgg%eﬁ%él%at%S/Egel rgégé%]acé\@(‘?lﬁg to t'}\x/lé_ Is_|an€"eol.'>2rocedure
3- ({ psPeeppptions epd Exasple hét Eys/thy tide sonafiduydir o- 5- i soxazo

43311 1 carbonyl }am no) - 5-f | uor o- 4- oxopent anoat e (I hh)

£ 37] The conpound of Exanple 14 was reacted according
(448 a' netHdtMR ZrCHek ) atfeth(en! ie858¢ds 1H)L §&4,7.66(m, SH),

55( 58)0. i i
T e O i R R
7. 8924 IR 6§ & B345v s, QAPn] OXpyo t 3HIg(m 2H), 4.1
[aiftwo d, 1H), 3.72(two d, IH), 3.03-2.82 (m 2H),

22(m. IH), 2.05(m IH, 1.29-1.04(m 6H) [440] [441]
[4@ epar a@’f%’?‘i’li4l%442] Met hyl
4B sopry8-Edryl3-(l Squinediny N, 3-dihy@rods-Rye4atyPr | Soxazol

lec?;g%ﬁ%hgﬁt}%m%g_ g ezg'lgirj?td‘io?’rg'ftg’iﬂ\}/l iz )Zgéégbrgé)pyl acryl ate

[4308r e r Ehet@tpandof Bidigpld 03 Waercaas®adebRGRAY iR sAfe procedure as

Preparati.o 1 d 3 to give the title conmpound.
Fr onﬁf(?{ﬁ%legé? 5?%5‘8%@8&%‘86%‘8‘%- (5i ?)-active chiral
[4313omer (9. 7m n-11. 7m n) was separated by prep-HPLC

48 000 -SRI R i S S e Rl iRl . 110,

/' m n7.9220800, IHNE265108(m(HB) 4175@meH)veas4H(ehi d, a8l BEH(R d, 1H),

th ' j f Bl Qakm n), i ch th
usec T5 ettt Bl ALl B b atl on 237 or the
[43Besol uMasn: MEHaO2 hydr ol ysi s) [ 444]

[434]

[435] Example 15

[436] Ethyl 3-({[5-ethyl-3-(1-isoquinolinyl)-4,5-dihydro-S-isoxazolyl]
carbonyl}amino)-5-fluoro-4-oxopentanoate (Ihh)

[437] The compound of Example 14 was reacted according to a method known in
Tetrahedron Letters, 1994, 35(52), 9693-9696 to gve the title compound.

[438]

[439] : H-NMR (400MHz, CDCl 3) & 9.15(m, 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)

[440]

[441] Preparation 14

[(442] Methyl S-isopropyl-3-(1-isoquinolinyl)-4,5-dihydro-5-isoxazolecarboxylate)

and resolution (VIf)



[445] H NVR(500MHz, CDAl ) d 9.24(m IH), 8.55(d, IH),
7.85(d, IH), 7.72(t, 3H), 7.67(m 2H), 4.1 1(d, IH),

w0 .288(r1518H), 3.74(d, IH), 2.50(septet, |IH), 1POT(KR2004/002139
3H), 1.02(d, 3H) [446] [447] fxanple 16 [448] t -Butyl
5-fluoro-3-({[(5i7?
) -5-isopropyl -3-(l-isoquinolinyl)-4,5-di hydro-5-isoxaz
onI]carbonngan1no )-4-oxo pentanoate (lh) [449] The
‘@én‘pou hdsqgpin nepéahadd and methd Reiseproppiackylate were reacted according to

2 oohagafe blodanfe & P ARRIND e AR S L R AR Sy From thus

according same procedure as
nﬂ? ingd ¢BRPMDS (BReactive ¢hirakisorpenAd m11[1-4501mr[) 4&d feparated by

Mﬂ&%fdblﬂ cShrdd Ifglcell %%Qgg ursntrlef :?[;OOcm X 25cm,
0 i il

7 23- 4, 93
50§ g%{A n&;\g)Sdﬁ% %pﬁerHgn §I¢xg167 7t in] 230pm3 (t%etﬂer?ﬁS)ﬁbomer

2 H) wk ei@éd’rdurinb')the rlteﬂtﬁ)erfghlr%e %%52{3/\@0 ?mm% '_&/I’nch was2 ther usecg 1n the next

5- FH&%‘C?@%JC(:?{W%W f%&&rrévwm@af(wrhwémtymshol inyl)-4,

[448} di hydr o- 5-i soxazol yI] carbonyl } am no) - oxopentan0|c
id (1, h ound of Exanple 16 was
M"’ggact edf*é@v%?iq%ﬁ gﬂﬁﬁg‘%s@%mp}%b St 1, T8s&hpHR 7272(t, 3H),
to guves(theHj, |4t1I1(:‘ﬂ CHYB®B30 3115, B@4@Pm@ﬂ)(§é{pte( 51;-]1% 107(d, 38,

was obt ai ned accordin

lii-u,
roczgﬁgéyb [456] [457] H NVR(400MHz, DNBC>dA)
H4@]00(n1 IH), 8.63-8.48(m ZFD 8.08(d, IH, 7. 97(n1

7 6(m 2H), 5.31-4.82(br, 2H), 4 74(m I H),
[44JQH291 té’za'ép‘e 3H)73(tvvo d, IH§ P 61(m(m2H)H)

(448, 33(nq B}yl G-BBEorB- (H@R[458] Mass : MrH 416[ 459]
[46 ] on 15 ]
b PSR Ryl S gers dsesaralleasianatiaming4-oxo
ylamen@mbgy (&p2] 4- Cp|nof|nealdehyde and et hyl
eth acted cording to the sane
.M4%rocegb?g&g §8$§% oﬁg4andg% id 3 to give the
tit Pamiempduemg:4- @mqyp‘fmﬁ@}ltehkdmﬂ(aék@@hddbrdlmthe@ame procedure

8. 95( ( 7.83(m IH),
7. 71(%]\3;) "{fi@"“ ‘éa“g%(‘g}“pq :j)l)tb gi %‘f(“q’e CEEI&J . 01(d, 1H).
4503, 67(d, 1H), 2.10 (m 2H), 1.31(t,
[451] ' H-NMR(500MHz, CDCI ) 89.14(m, 1H), 8.55(d, 1H), 7.87-7.65(m, SH),
5.23-4.93(m, 2H), 4.90(m, 1H), 4.05-4.00(two d, 1H), 3.84-3.79(two, 1H),

3.06-2.74(m, 2H), 2.40(m, 1H), 1.45 & 1.34(two s, 9H), 1.12-1.07(m, 6H)

[452]

[453] Example 17

[454] 5-F1uoro-3-({[(5R)-5-isopropyl-3-(1-isoquinolinyl)-4,5-dihydro-S-isoxazolyl]
carbonyl}amino)-4-oxopentanoic acid (Iii)

[455] The compound of Example 16 was reacted according to the same procedure as
Example 2 to gve the title compound (the compound of (5 S)-isomer, lii-u, was
obtained according to the same procedure).

[456]

[457] lH-NMR(LlOOI\/IHz DMSO-d )6 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)
[458] Mass : M+H 416



3H), 1.02(t, 3H) [465] [466] Exanple 18 [467] t -Butyl
3-({[5-ethyl-3-(4-quinolinyl)-4,5-di hydro-5-isoxazol yl
wo 20@rodomy | } am no) - 5- f | uor o- 4- oxopent anoat e (| PET[KAIRS(4/002139
The conpound of Preparation 154and t-butyl
3- am no-5-f hi or o- 4- hydr oxypent anoate were reacted
according to the sane procedure as Preparation 4 and
l§§]arrpl e 1 togve the title conpound. [469] [470]
H-NI\/R(4OOI\/Hz cbd d 8.97(d, IH), 8.89(m IH), 8.17(d,
[460) , 7. Breparaionm153H), 7.36(d, | H), 5.21-4.93(m 3H),

[4%1]93( t V\Etﬂ}l 1 'é'lhgl-?-(fi %ﬁ%ﬁ Y}) 4@&“@8 %%ts&azgix(:{%pﬁxl_)gate (VIg)
[4@]06( t \f\’ilelmOthﬂldePMdﬁlqnd [4p2P-ctylapnylae wege fead8] according to the same
3- ({ [ppocEllty bs ﬁreﬁ)ﬁaﬁ’dﬂs ROb i A% K évéfhg LY orad Soxazol yl

% caf bonyl } am no) - 5-f | Uor o- 4- oXopent anol a8 d (rjj)
4 :ﬁ]74] The conpound of Exanple was reacted according to

[4bde Sarf‘GHMR doNE1 88 DEX RBRI B (2 Mgs%%ﬁ%g@g %ifa(hem) 7.83(m, 1H),

conp 476
9. 16 %B(*ﬁ‘ 1‘1? ;z% 7%67((}914@1—@1 11, 2G((BrIH)23H)0 (m, 2H), 1.31¢(,
4. 75(391]) 104, 37 00- 3. 89(two d, IH), 3.73(two d, IH),
.71(m 2H), 2.26-2. 05(m 2H), 1.07(two t, 3H)
[4%4177] Mass : MeH 402 [478] [479] Preparation 16 [480]
[4&6]?){)| Exampleh18 ] v I
enzot -2-Vvl)-5-ethyl-4 5- ydr o I soxazol e
M%@r boxyl & 38)8 V(Iilqs[Fféﬂ&ééfﬂé‘b‘{%“éﬂ%ﬁéﬁhﬁy‘gpt?eﬁ?’@éo%u| ne
der i eatbovigl }4A0) Bﬁ]uoﬁo-ﬁﬁ)xﬂpaﬂénqaté‘gﬁ)’ ed according to
4%@6 sa rocedg F as Prelﬁfsratl é was di ssolved in
F 3“’?‘%‘ FEPHAYY U¥bpt at (FC. Ethyl
2- et Byﬂrramcr §iflave-4- Woxmentﬂncﬁteliﬂ;)e fagded dct@ iy kot R8nd frocedure
drop? pler e, di t hus qbt ai ned
e}

sol b DFPHALCT E’n% élxamgc?gldtotgd/ e(ﬂﬁ’ t?trgﬁf_’ﬂ)%ou“ nd sodi um

n
[468ipochl orlte soI ution (6.0 ) was further added. The

G ot A A S TR AR B TE Fk Tp r s0m

m xt 8Hp 7v9@éd eki).rselt-4 63 (v, t3ﬁ{) e'it%y!iwoalc et RB @3¢ wWo dX1 1) 3.05-2.78(m,

LS, oS 28U 6 581 BB 2]

dried dver siu
[471]
[472] Example 19
[473] 3-({[5-Ethyl-3-(4-quinolinyl)-4,5-dihydro-5-isoxazolyl]

carbonyl}amino)-5-fluoro-4-oxopentanoic acid (Ijj)

[(474] The compound of Example 18 was reacted according to the same procedure as
Example 2 to gve the title compound.

[475]

[476] 1 H-NMR(400MHz, DMSO-dé) 8 9.16-9.10(m, 2H), 8.25-7.86(m, 5H), 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)

[477] Mass : M+H 402

[478]
[479] Preparation 16
[480] Ethyl 3-(benzothiophen-2-yl)-5-ethyl-4,5-dihydro-5-isoxazolecarboxylate

(VIh)



concentrated under reduced pressure. The residue was
purified by colum chro nmatography (20% et hyl
wacetsaResihexane) to gve the title conpound (12BCWIKR2004/002139
Yield |W). [482] [483] H NMR(400MHz, CDO ) d
7.82-7.75(m 2H), 7.40-7.32(md 3H), 4.28(m 2H),

3.90(d, IH), 3.31(d, IH, 2.07(m 2H), 1.33(t, 3H),
1.01(t, 3H) [484] [ 485] Exanple 20 [486] t -Butyl

3 d
Sy PR 2R ol Rk bt O IR B0 reppepd
[ 487]aCCDrfbng:t@nimmmd pmcedllrep@?ramaramnﬂevanhissblvmerF (25 m¢ ), and
3- an
amtl‘%%&tuﬁ'é \!v pf"at '@Gjﬁ g{ﬁ?ﬂ&gﬁ gr 204 F’a{ § %ﬁ ﬁndatﬁathylamme

according to the sane p
Exanpl érons) tigregdissoly ¢rbint THE @ ontpeuwhtdaingdd®Biiof 4893owly added to

H Nwﬁ{eﬁg%&;% %ﬁ&h&)ﬁ soo%tlgr?&rp %as fgrté (atZlV\%dS g—Hl; reaction

| H) , sdutiggwas vapad (o rgom empgrapiye anpfstirred 0 ¢ AmoudsHvatet (206mf ) was

2‘11 %(g{eﬁ WRd $he ikbure wasd3 W04 Fith g’thgl aL:éltglg](ﬁl(B 49 }]2) %(asl%l with

3- ({fcswelkﬁéﬁélémrﬂh@sﬁ%mzoy (20-1.) edrieglover, iBagipdiyrd sdfake, Fisoxd, and

azol b’édcerﬁﬁhfe@%‘ﬂ?ﬂér}r&ﬁb&pﬂreéuxfel mrresﬂue%%ﬁ%@&‘w Eanftfl Ghro-
(3-({[ 3- (benzat hi ophen-2-yl) - ¥,
di hy@@@g@ph)é@%hy}ll pqetate hexane) to gwe the title compound (121 mg, Yield

car bogyl } am no) - 5- f | uor o- 4- oxopent anoi ¢ aci d) (1kk)
48E2493] The conpound of Exanple 20 was reacted according
(4828 ¢ he sarre procedure as Exanple 2 to gve the title

[4seprrpou G- NAQIOMHO BPCH) ISVR(40D3VZ 2 PVEQ- i} :)(npl 3&66318% 2H),

3§°é3{%332§n}@3%2%\&ﬁ£133?%§% é%@(%ﬂb d, IH)

[482]83 2.58(m 2H), 2.03-1.86(m 2H), 0.91 (two t, 3H)
[496] ss . %H 407 [497] [498] Preparation 17 [499]

(48] | hyl

[488} (1, 3¢ d+Bmylh3B| ({[3ﬁ(|b'e"nz|oﬂd0ﬂ>heﬂ-2/&l)-55ﬂf3ﬂh}5 dthyarsls hsodaRia)
- |sox zolecar

met A PR aﬁﬁ ’i‘fodg é‘é’p%'zf?‘E‘@Q%eQJ)vat ive (356 nm,
[482] 07 I’fﬁti.‘:lc))m\palmd of Preparatxon 16 and t-butyl

3-amino-5-fluoro-4-hydroxypentanoate were reacted according to the same procedure

as Preparation 4 and Example 1 to gve the title compound.

[488]

[489] l H-NMR(400MHz, CCl 3) 8 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)

[490]

[491] Example 21

[492] 3-({[3-(benzothiophen-2-yl)-5-ethyl-4,5-dihydro-5-isoxazolyl]
carbonyl}amino)-5-fluoro-4-oxopentanoic acid
(3-({[3-(benzothiophen-2-yl)-5-ethyl-4,5-  dihydro-5-isoxazolyl]
carbonyl}amino)-5-fluoro-4-oxopentanoic acid) (Ikk)

[493] The compound of Example 20 was reacted according to the same procedure as
Example 2 to give the title compound.

[494]

[495] ' H-NMR(400MHz, DMSO-d ) & 8.63(m, 1H), 8.11-7.79(m, 3H), 7.47-7.36(m,



di ssol ved in dichbronethane (20 m ) , and the m xture

was kept at CPC. Ethyl 2-ethylacrylate (345 ng, 1.3
wagdosansisri et hyl ami ne (6 drops) were di ssol veBCT/KR2004/002139

di chf oronmethane (5 m ), thu 6obt ai ned sol uti on was

sbwy added to the above, and sodi um hypochbrite

solution (5.5 m ) was further added. The reaction

solution was warnmed to roomtenperature and stirred

for ZH)G2AS.06WA2eD, 4 ZAmiyil H), 3msswadder), 3893¢wiohe 1%@# L£58(m,
Q%gteg% ?’ﬂyﬁj‘hﬁg{%gﬁgt hane (40 m,x 2)
vvlth Qersg%& chits qutlon(20m ), dried
[4%Ver nMgsedinid®ul fate, filtered, and con centrated
[49b}2der reduced pressure. The residue was purified by

col um chr omat ogr aphy (15% et hyl acet at e-hexane) to
[498] ve t Reeparatioe d@npound (230 ny, Yield 35%. [501]

[49%?‘1331( ﬁwé‘(‘fj?gg%e% ! -nldop‘?ggy(lgg (eﬂ%"“}%d'é&‘ﬂé% by BoRazole-
3. 40aboylte OVIR7(s, 3H), 2.06(m 2H), 1.34(t, 3H)
[50@)]204“1 -Metk@%%-}nd%sﬁdehyw J)_Ju;ﬁ%%ell %vlz ds'_%%i Z%S/ mmol) was

506
( 35§d1801(/ﬂ @d(chlo@nmhm (A1 W0))f I the chok tai2-wils ke -8 tATY Ett41 5

-d .
o L%%?y%%"“ mey §:3 Eo) and yietylamine (5 dsons) wepe iy pigy

ophehidaygrpehang )eth(lli Rbtajngd Flutiph avas shpbuatidsd tafthe above, and
Pr epadiahl h@/ﬁ&:hﬂaﬁteéaﬁo%QS We8 WGk @e%o'i'?e re ct1t08 sah]n{;)g was

sane pr océdure as Pr epar ati'on 4 an
t he WATRFEtodeR BSOREratur STyl stirsd gor %qum(wo@wm m¢ OPa added, and

; ?ghg mnx?tﬁi Whs e!x%o_teﬂw@é (Iﬁhlo}dfaetha%e 5470 &9%%( %i_}b%'&qwth aqueous
5 OS0THE PO pF el oipr BB ot TR, and con-

3. OQerﬂraYe%(LﬂHerzédlleed ré]-%%ﬁ;\(mtphvireséldg’é'uas ;gm%%é?}l é)h.\_xl%n clg%nato«:raphy

[ 51%{”{’ Sé?';l) Tetﬁﬁ QFﬁi‘F’@ to g5 1) “t{eac"’mmnd (230 mg, Yield 35%).
(50R-A ~-di met hyl -1iy-indol Ayl J-S-ethyl A-di hydro-S-i sox
zol yl
1505 oy PR UM GR5! 5.4 B6UIs! . 7 31 fmrHloF- Spimeibhuyh 396m, 260,
nt awsca &), d.9¢(s\3), $.50@] 1A))e wemayndseh ﬁiﬁai‘?i@g?ﬁp 04(t,
as

fgact ed according to the same procedure’
8 gve the title conpound. [514] [515] H NWVR(400MHz,

[50IDVBO- Ma6s )MeHB1H57(br, IH), 7.61-7.43(m 3H), 7.27(m

isodH

[505] Example 22

[506] ¢t -Butyl (35)-3-({[3-(1,3-dimethyl-1H-indol-2-yl)-5-ethyl-4,5-dihydro-5-
isoxazolyl]carbonyl}amino)-4-ox0-5-(2,3,5,6-tetrafluorophenoxy)pentanoate (Ik)

[507] 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.

[508]

[509] : H-NMR(400MHz, CDCl 3) 8 7.85-7.79(m, 1H), 7.57(m, 1H), 7.37-7.26(m, 2H),
7.13(m, 1H), 6.75-6.49(m, 1H), 5.12-4.90(m,3H), 3.95(two d,1H), 3.89 (two s,3H),
3.45(two d ,1H), 3.03-2.79(m, 2H), 2.44(two s, 3H), 2.22(m, 1H), 2.01(m, 1H), 1.58 &
1.37(two s, 9H), 1.05(two t, 3H)

[510]

[511] Example 23



7.CB(m IH), 5. 20(br, 2H), 4.83(m IH), 3.84(two

s,3H), 3.76(two d, IH), 3.59(two d ,1H), 2.91-2.60(m
wam®es021860(two s, 3H), 2.07-1.91(m 2H), O0.95( PGW/KR2004/002139

3H) [516] [517] Exanple 24 [538B] t -Butyl

-di met hyl - Lfi T-i ndol *-yO S- et hyl A -di hydr o- S-i soxazol y

| ]carbonyl }am no)-5-fl uoro-4-oxopentanoate (H) [519]

A o B S AR Bl A0l sl potrasrisoxazoiy

ac cocaitbogyl} amidop 49a0s- (@308, editr Hhngohlicdpry)pbitanoid aad ( 1)

anpl 521]
15 iR Tt ookl Efprialé of waO RS fecgia to thgsame posedyre as
2H) , EXari@¢ Myto kikd the Btl@Berdp@Bim 3H) , 3.97-3.89(m 4H),
[524]46(twod IH), 3.03-2.77(m 2H), 2.21 (m |H),
01(m 1H, 1.46 & 1.38(two s, 9H), 1.05(two t, 3H)
[5[5522] [ FRBMEH60HE, maspamp 837(Hr] BHY, 17.61-7.43(m, 3H), 7.27(m, 1H),

azol ﬁ(hca*‘ggn%/( %hé”j%ggm*f @og%%w%%éééﬁt% od 181 i@"g‘%(twod

(| nm1H) 52%]-26hen, Cohpibiiioy of, 3E)ahfl-£.92dn, 288, 0.eA6ied3H)
faﬁcordi ng to the same procedure as Exanple 2 to gve
e title conpound. [526] [527] H NVR(400MHz, DVMBO-d )

[5W1s. 68(Hmamnl¢|)247 60(m IH), 7.45(m IH), 7.26(m 6
[518|T|) ,t07ﬁ|%@gl (%3 gl %4 }féthgziﬁﬁ nélol %(1#157? ﬁkﬂ_}% 4 53d1§y(§rov\§)150xazolyl

2 94lczrlssr(vﬂfmmm) 55- &1039( euepentagpgte AI07-1.91 (m 2H),

[5@]95(tméomp%\3')xd[;§%§ﬂar%%517 anVEBu4L8 [529] [530]
Preparation 18 [531] Eth
5- et Frpnim-§- ﬂquaﬁrﬁmsﬂxmwoytwese witiydirasoBlinggo sezseine pepcedure
r boxyl @t cde¥hia) dna 32hmpre Nap gt bwl-atrt-algdsinde and et hyl
2-ethyl acryl ate were reacted according to the sane

[5%9ﬂocedure as Preparations 1, 2, and 3 to give the

[5281qt1 | g 89133@ %ouh@@ﬂmﬁ 5341 79‘(|mN|l'ﬁ§ 5%%'211{)@923:&' 280),7.L3(m,

a0y S 20 gm 3 BB o). R vorct 3, Bt 1369, 28D, 2,21,
1- A0 0o (o HH), B46l&d.382two s, 9H), 1.05(two t, 3H)

[522]

[523] Example 25

[524] 3-({[3-(1,3-Dimethyl-1H-indol-2-yl)-5-ethyl-4,5- dlhydro S-isoxazolyl]
carbonyl}amino)-5-fluoro-4-oxopentanoic acid (Imm)

[525] The compound of Example 24 was reacted according to the same procedure as
Example 2 to gve the title compound.

[526]

[527] lH—NMR(4OOMHZ, DMSO-dG) d 8.68(br, 1H), 7.60(m, 1H), 7.45(m, 1H), 7.26(m,
1H), 7.07(m, 1H), 5.20(br, 2H), 4.81(m, 1H), 3.84(two s, 3H), 3.76 (two d, 1H),
3.59(two d, 1H), 2.94-2.59(m, 2H), 2.38(two s, 3H), 2.07-1.91 (m, 2H), 0.95(two t,
3H)

[528] Mass : M+H 418

[529]

[530] Preparation 18

[531] Ethyl S-ethyl-3-(1-naphthylmethyl)-d,5-dihydro-5-isoxazolecarboxylate -

(V1))



17.6Hz, IH), 2.6(d, J = 17.6Hz, IH), 1.8-1.7(m 2H),
1.2(t, 3H), 0.7(t, 3H) [535] [536] Exanple 26 [537] t

WO BuisyR21516 PCT/KR2004/002139
(35)-3-({[5-ethyl-3-(l-napht g nmet hyl) -4, 5-di hydr o- 5-
soxazolyl] carbonyl }am no)-4 -oxo0-5-(2,3,5,6
t-etrafl uorophenoxy) pentanoate (In) [538] The
compounds of Preparations and were reacted according

[532b t hel-Sapkhprotiiduyde aad chybhathahiyhtedvan deaneaa@loﬁhrﬂg to the

Lo g é;rg%d&eetagfreggag@w%né%gk §1{v§4h%l }gg*co;,lpgl(f@?

[533]5(m 2H) 7.4-7.3(m 2H), 6.7(m IH, 5.0-4.9(m

Ay RO b 0 by L

1. 4(180- 7§d JotHHz, DHB(WH eaq) 21841476 2 HOER 2 repl(en, 2H), 3. l(d I=
[ 54
gss?ﬂ " L& K S P R aph K rrsendity 123 G s
bxazolyl]carbonyl} ‘
53@171 no) Eﬁaﬁ?ﬁ% %(2 5 6-tetrafl uorophenoxy) pent anoi c
I nn he conpound of Exang)l e 26 was

53?Jeact eél é’dﬁb‘r d E{lﬁ ethel-3d hroaphthybarthe)-de-dthpdnot Seisaxazolyl]

to wamox{ 1h<§3)k¢k;?:§)051'@23315¢ teiéﬂﬁaroh)ﬁéxﬁkygke%%éow

9( mqul_q))mpwrgie ﬁf Pqepﬁ.raue(nsé S-Iﬂngfa%wea.q}aactgj Peerding e same
4 7(ﬁiﬁ>cehh'f)a as ﬂ’re@ﬁx‘ét1or24(-‘91nd BxadpR 1 tdBve tlﬁe ﬁli(l@lor%ﬂ'cumd 2.8(m

., 1.8(m IH, 1.7(m
[53@7] I\/IS [I\/H-H] 561 [548] [549] Exarrple 28 [550]
54()]35) 5= FHINMR{AmRYHZ3EDCL Soe.40, 18, [728(k, 1ARPTHARY LY.y 1),

4, 5T Ry GHYy T T30 2501 @Y%dmomﬁ)%% HOY 42-48(a, ARb gerttO(m,
yI 218 311 @) ox ohenz oHY.2.4-L6Jm[BFH]1].9(m, 1H), 1.7(m, 1H), 1.4(two s, 9H),

V\Wt h%ﬁaﬁr opi onal dehyde and t he conmpound of
Pre 6 were reacted according to the sane

[54Pr ocedure as Preparations 1, 2, 3, and 4, and Exanple

to givet tl e conpound. [552] [553] H NWVR(400MHz,
[54% gt’éa’ﬁ'g' EJ7|H) 7.85(m IH), 7.76(m 2H),
[5433 57- 7(3$B@m[szu)yl -37134pht3TiaethyB44)5-dihyafb-5-id%4481yl Ridbonyl}

énﬁ‘ é;) 4?—§§3 gﬁﬁ 3 Sf%t}-@ﬁua%ﬂﬁen%g'%t]%woch)amdl 4dng )

544]] 45( thive cemPind of EQOnEe @6 966 taacted according to the same procedure as
Example 2 to gve the title compound.

[545]

[546] lI~I-NMR(4001\/IHZ, DMSO-dﬁ) & 12.3(br, 1H), 8.4(br, 1H), 8.0(m, 1H), 7.9(m,
1H), 7.8(m, 1H), 7.5-7.4(m, SH), 5.0(br, 2H), 4.7(m, 1H), 4.0(s, 2H), 3.3(m, 1H),
3.1(m, 1H), 2.8(m, 2H), 2.5(m, 1H), 1.8(m, 1H), 1.7(m, 1H), 0.8(m, 3H)

[547) MS [M+H]" 561

[548]

[549] Example 28

[550] (35)-5-(¢t-butoxy)-3-[({5-ethyl-3-[2-(1-naphthyl)ethyl] -
4,5-dihydro-5-isoxazolyl}carbonyl)amino]-2,5-dioxopentyl 2,6-dichlorobenzoate
(In) | ‘

[551] 1-Naphthylpropionadehyde and the compound of Preparation 6 were reacted

according to the same procedure as Preparations 1, 2, 3, and 4, and Example 1 to dve



t, 3H) [554] [555] Exanple 29 [556]

(35)-5-[(2, 6-di chl orobenzoyl )oxy]-3-[({5-ethyl-3-[2-(]
weonephkisib) et hyl ] - PCT/KR2004/002139

4, 5-di hydr o- 5-i soxazol yl } car bonyl ) am no] - 4- oxopent anoi

c acid (100) [557] The conpourd of Exanple 28 was

reacted according to the sane procedure as Exanple 2

to give the title corrpound. [ 558] [559] H NMR(400MHz,

OVEG.n 8.06(d, IH), 7.90(d, IH),
7 77(t%tl&$m%§&€% 7.37(m 7H§ 5 1.5 03(§n 2H)H?

322173(m IH), 3.06(m 2H), 2.65(bd, 4H), 1.91 &

[533 gg(t \ng NMioofeRAER §8s doee Qb [Gth, FESPHAL bAT 7597 28(m,
5 et ]HW 4[ (F1mpgH, @2%&9;%@?@4@ 944& 388ty dr, OHE5 3i39eB24m, 3H),
ol e Qeyvbpm(hlagﬁ) oW, i}?ﬁ%lség% %é“%gglg&%g,[};ﬁ)ah(&o & 0.96(two

derivative (see nt hesi’s
et hylt 3 et hyl acr yI ate were react ed and the resul ting
[5p4]oduct was deprotected to give ethyl
- et hyK3- hydr ox%met hyl) 4,-5-di hydro
[5§5 i - soxXEPsIRie atboxyl ate (23%. This conpound was
[stscﬁan eggss) smm«gxgmg?&ryaeaﬁ?ﬁﬁ% -3[({5- aﬁD@Fﬁz—g%ﬂa@m@ chgu -
W
t he f‘aSr'f1 Eyfgrarﬁpﬁa’f?&"lyl}s Oﬂyﬁﬁinowmme@m acr@D@Ioo@l
[581120( mI'hé H)m oZm& of Eﬂamﬂlé")m whs Ractdd 46/ ing 3 e s;m%ﬁ% ure as
IH)E 01(dd, 2H), 4.22(m 2H), 1(d,
I H), éa toﬂ thei‘“@? PO 1.27(t, 3H), 0.93(t,
[558) [566] [567] Exanple 30 [568]
5) - 34 | - h l.o
5397 o SIS TS PR PEORUTS W4k RoSChal @08 a7.77(c,
5, 6- 1H], ﬁOLﬂmmpWé) SOy, QB MNLI)) @76 (i Y, idd@@)zmﬁﬁgi(bd 4H),
The ? P?Ag? g@ng gﬁ s 19 and 10 were reacted
accor | ng e %ﬁ re as Preparation 4 and

[S@%anples 1 and 2 to give the title conmpound.

[561] Preparation 19

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

[563] 2-Ntroethandl pyranyl derivative (see Synthesis, 1993, 12, 1206-12(8) and ethyl
2-ethylacrylate were reacted and the resulting product was deprotected to give ethyl
5-ethyk(3-hydroxymethyl)-4,5-dihydro-5-isoxazdlecarboxylate (23%). This compound
was subjected to bromination (CBr4, PPhB, 94%) and then reacted with 1-naphthal
(NaH, DMF, 82%) to give the title compound.

[564]

[565] : H-NMR(500MHz, CIDCI 3) 8 8.20(m, 1H), 7.81(d, 1H), 7.55-7.42(m, 3H), 7.36(m,
1H), 6.88(d, 1H), 5.01(dd, 2H), 4.22(m, 2H), 3.61(d, 1H), 3.07(d, 1H), 1.97(m, 2H),
1.27(t, 3H), 0.93(t, 3H)

[566]
[567] Example 30
[568] (35)-3-[({5-Ethyl-3-[(1-naphthyloxy)methyl] -

4,5-dihydro-5-isoxazolyl}carbonyl)amino]-4-oxo-5-(2,3,5,6-tetrafluorophenoxy)pe
ntanoic acid (Ipp)

[569] The compounds of Preparations 19 and 10 were reacted according to the same



[570] [571] H NWR(400MHz, DMSO-d 6

8.13(m IH), 7.87(m IH), 754738
wOMe5/081548- 4. 97(m  4H), 47l (m IH), 3.58(two HCTIKE2004/002139

3.21(two d, IH), 2.68(m 2H), 97(m IH, 1.81(m

IH), 0.86(two t, 3H) [572] lvaé%: M-H 577 [573] [574]

Exanpl e 31 [575]

(35}-3-{[(3-{[(4-Cnhl oro- I-naphthyl)oxy]

) d 8.51(br, IH)),
(m gH), 7.02(m

met h)fk&cegﬁrgﬁbyrlepﬁ'aéondﬁi ARG xgm ed ?9 }}fquti%odm am.n
4-0x0- 5- ( , b, b-tetrafl orop )pentanolic aci'd
Bz&qq) [ 576] The brono derivative obtalned as an

(st er rre‘omdeuom m%opa9@%Sﬁaﬁfn8f§g%aﬁngpyt§§gm ngpé

4-chforo-1|-na wer e reacted accor

o e LIS Db ddRaT: B, 165487 gh 44D, ety BDOB Gl d, 11D,
- 3- [(3421@%‘@1"@1*1 ‘Z%HHUTW PW(HT@H)”‘M'Sh(m 1H), 0.86(two 1, 3H)
5-di ro- 5-1 soxazol ecar boxyl at e, whi ¢h
[S?Qacte aé&ch"éﬂ to the same procedure as Preparation
[5?43]and Exanpl es 1 and 2 to give the title conpound.
77] [578 (400MHz, DMSO-d ) d 8.65(m 1H)
124- SMI‘EZW 7.78-7.35(m 4H), 7.06(m |H),
[55]17 5. (esxm[(&lﬂ)@-cmc&a-ﬂmf;ﬂem oky) ., 3.45(two d, IH),

8_ égsﬂeﬁ‘ﬂ?& Lj@ 4 5@7‘@{ dry lgs‘ir%rllzml:)__?a[rg%?]a{ngg)jﬁ-ox0-52-|(_2,3,5,6-tetraﬂ

Pr epanmlihemnx&@eb&%]c taeld APt yl
but no at.e
e DR YRAPB A BER TR P gt iing tepropegs of Peparation
9.2819 amrdé)—chiom INMphihdl. vicze readled.acEﬁr)im‘QMtha@ﬂﬁéjpt@Eéﬁure as
tetr ?E%era% plfos (vggt t%?f:B l?}lt 89 aI'Effnr)&))?y)met?xyl] -he

reactli

chf of ofdnyded- él(OXaQEqubdxyﬂlﬁe Ed;)ch\ms thaﬂi chacted ardrdifeto the same

m xt 0 _ni,nut.es

obt a xroge zhsﬁflrr%ﬁafvggn%%fld es4l ng|2t AT t&gﬁqe g&rapceu'?g
[57r7ésult| ng soI ution was added to I\IaBH (702 my, 2.0 4

[5#@?1) sollgf mﬁdﬁh@?'ﬂﬁhsé 10 4. ?551}9{ ¥}v{\£§b4%ﬁ§fr ol zggr%g(m

he resultingem Xt
r oom”tl)eﬁ}ﬁ)éﬁatltﬂ)é (1 5\/@7@@&@)4 827hed(me Hd}, BGﬁ(twasl sHppRsdwo d,

by ag} bk atiin (131 SblimR diBICHH,0n sol ution

was di st
579] Mass : M+H 611

[580]
{581] Preparation 20
[582] tert -Butyl (35)-3-amino-4-hydroxybutanoate

[583] To N-benzyloxycarbonyk-t-butylaspartic acid (3.0 g, 9.28 mmol) and NMM (1.12
mé , 1.1 Eq) was added dry tetrahydrofuran (20 m¢ ) under nitrogen atmosphere. The
reaction solution was kept at (°C. Isobutyl chloroformate (1.26 mé , 1.05 Eq) was
added, and the mixture was stirred for about 40 minutes. Thus obtained shirry was
fitered under nitrogen, and the resulting solution was added to NaBH (702 mg, 2.0
Eq) solution [methand (10 mé )-dry tetrahydrofuran (20 mé )] at -78C. i‘I'he: resulting
mixture was slowly warmed to room temperature (two hours). The reaction was
stopped by acetic acid (2.3 mé ), and the reaction solution was distiled under reduced
pressure to remove methand. The residue was extracted with ethyl acetate (50 mé x 2),

washed with water and aqueous sodium chloride solution, dried (anhydrous Na SO’ )
2 4

concentrated under reduced pressure, and separated-purified by column chro-



pressure to renove nethanol. The residue was extracted
wth ethyl acetate (50 m x 2), washed with water and
wagusmassisodi um chl ori de sol ution, dried (anhy#ComR20M/002139
SO ), 2 4 concentrated under 4neduced pressure, and
separated-purif ed by columm chromatography (ethyl
acet at e- hexane, :5) to give an al cohol conpound
(2.52g, Yield 88% [ 584] ;585] The benzyf oxycar bonyl
gr ouprabEraphe (cguhiseaisdestitcal ALY Sisceralonhd compaind 2.6 /XGpld
undegghydr ogen bal | oon for one hour to give the title
5 npound (Yield 100% . [586] [587] H NVR(400MHz,
L Od6 ) d4.60(bs, IH, 3.21(m 2H), 2.96(m IH),

[58141( d'@he lbédiyb)@cé?&(ngﬁgro&ﬂ'&ﬁ thelccﬁ%o%nd Bbbhink @ Fve w28 Ymoved

Pre ﬁ tefr - Buty
(35) ?qs g;dr cre(1 @ Tor one hour to give the title compound (Yield 100%).
[5861 5- i sopr opyI 3- (1 -isoquinoli nyI ) -4, 5-di hydro-5-i soxaz

58%%%1:3%%%@&&3@%@?@ s Db Ll 5251%1:%11—{52{9@@ dH), 2.41(dd,

t he BEdpR.0pacHOUr4€0(@9HpPr eparation 4 to gve an active
[Sg%irboxyfi c acid derivative (MIf). A mxture of said

active carboxyfic acid derivative (M If, 224 ng, 0.79
[588hol ) , Prémratininn@lal cohol derivative prepared in

epar 0 and HATU (390 ng, 1.3
[59@1) vvaggljéoo U%ﬂ g%%r?xﬁl %f{E@#am ne (0.33 m , 3.0
Eq) )\f@§ogmpglj3 -(nisequirllingh 4, B ihpFd-5-istixajolylpaeb dnyBamino)butano
resul xture was reacted for two hours. The
solvent distilled under reduced pressure, and the

[59ksi d uBle\mmpemd o&Etepaatiant 4 vetshydctedeet @ativg (Sthe BimXpdgadure as
was hi ca
o UEthatdo 446 5 W an AN IRUMNB G & mixtyrg gf saia
(an Wavmb%hcsed)denva@@m(:\élhﬁ; 2 mg, QJMmmor)euﬂu a@tho alcohal

?gg?ﬁm/@ave ﬁé@fn'ﬁr?&gb%%@ﬁ%t %q ngga gﬂ?@gé%éng 1.3 Eq)

Yi elVersggdgd o[0X9 giettyBode (PBRINIR, 2G0Dizyas GEGEd idl a 9d 4 df DMF(S
I Ie g mix reacve I S ag disuile
H) m(e% Q%(tﬁ’e M‘Dn ?t%(&s éEgdfc? t%/éihémy %B”e] 4)'% ey distled

| H) unger-;g{uged ;prpq)sure 3qu g{etresugﬁ)was,’_exgat(tetﬁswnﬂl efhyl et (H ml x 2),
2H) \wadhlitA wits) aquéou% Qodfurk bRAfHWR e g@hltﬁ)'ﬁ') ar{d %ﬂious sodium

chloride solution, dried (anhydrous Na 2SO4), concentrated under reduced pressure, and
purified by coumn chromatography (60-70% EA/Hex) to give the title compound (330
mg, Yield 95%).

[592]

[593] lH—NI\/IR(dfOOI\/II-Iz, CDCl 3) d 9.16(d, 1H), 8.55(d, 1H), 7.85(d, 1H), 7.73-7.70(m,
3H), 7.56(N, d, 1H), 4.26(m, 1H), 4.12(d, 1H), 4.04(d, 1H), 3.79(d, 1H), 3.75(t, 2H),
2.94(bs, 1H), 2.57(m, 2H), 2.41(m, 1H), 1.10 & 1.07(two d, 6H)

[594]

[595] Example 32

[596] 6-(tert-Butyl) 1-ethyl(2E,45)-4-({[(5R

)-5-isopropyl-3-(1-isoquinolinyl)-4,5-dihydro-S-isoxazolyl]carbonyl}amino)-2-hexe
nedioate (Iq)

[597] To the compound of Preparation 21 (107 mg, 0.24 mmdl) and Dess-Martin reagent
(153mg, 1.5 Eq) was added dry dichloroniethane (4 m ), and the mixture was stirred



[595] Exanple 32 [596] 6-(tert-Butyl)
| -ethyl (2,4S)-4-({[(5i7?

w2805 0f6 opyl - 3- (I -i soqui nol i nyl ) -4, 5-di hydr oPETIKR2#@E202139
ol yl ] car bonyl }am no) - 2- hexe nedi oate (l1q) [597] To the
conpound of Preparation 2 1 (ﬁ@? ng, 0.24 mmol) and
Dess-Martin reagent (153ng, 1.5 Eq) was added dry
di chf oronmethane (4 m ) , and the m xture was

sti rfo‘%@ﬁ@ﬁou?ﬂtero&ﬁ%mﬁﬁatﬁ&%%E&Yﬁéﬁ&zﬁé&‘ﬁr@l tﬁﬁﬂueed pressure. To the

concentrated under reduced pressure

wer eresigieyerg agdetidry THE Y3 gho) Rnd
( car E&%&tﬁ mgnéh@&eahteﬁy@mm@ﬁm Rg?g%aqej)ag)l% Bmixture was

he m xt'ure was ref hxed
The Je f@ﬁwmhs&rar@eﬁ%@ﬂ@&ﬁ%&i&éwsmrm@iwh etbbleicetta@ (20 m x

(20 %), @hshedd&h %testithra\t\ﬁt ﬁjﬁeo@%b&ﬁﬁﬁttﬁ&:ﬁgﬁ%or | dcﬁxogl'dléqﬁeous

bi car bonate sol ution and agueous sodi um c

sol utodB chiride sotapFigH S ey REpus ey SOgerraeentratadaademertuced
r edugedur, shdPrESashis, puaiﬂéd Bk @kdp[@fﬁ‘&ﬁétb aptf @6%%@1yp3écetate-

prep- chr O@b etate exane) gv
the RS<RIS toc%‘(?g{%ﬁgy © 9% ‘%9 fvithre @?ﬁ@?@ﬁ@dﬁm of 3:1.
[598atio of 3:1. [598] [599] H—NNR(SOONFE cbA ) of

[sdBL o ;ﬁgﬁﬁﬁ]@%ﬁ&ﬂ éﬂg@ thnaﬂ;uso Fll)égl ZH%%(%@ 552);]:{ 86(d,

| H) 1H), 194-qt62(RHH), &9B@Ad]IH)Y, BI00(da, 811)( d,98{rh-!)LH)245 f0H), 4.02(d,

1 061(%%&9‘ ‘e?h)kg F%‘Hb%ﬁé mﬁ?@%ﬁdq %ngéOzz"j(t SH), 6;(%7 & 1.06(two

(3S,deJ) 6- et hoxy-3- ({[ (5R
[&% 5-isopropyl-3-(l-isoquinolinyl)-4,5-di hydro-5-i soxaz
o]yl]carbonyl}anino)-6-oxo- 4- hexenoic acid (Irr)
[601603] Ersmplengdund of Exanple 32 was reacted according
t he s Exanple 2 to gve the title
[a%gnpougg Féﬂﬁ?ﬁ?%ﬁ@ﬁ NVR(500MHz, MeCD-d ) of nmjor
i soner-isopropPdt-tl-isaqdinolgyd-4,5-djihyidi)-5-igxa 24l ¢l carbhnyl }Jamino)-6-oxo-
7 9 : 8 68(m 3H), 6.94(dd, IH), 6.00(dd,
5{'1%"8}1“ 3‘17 b 17(qt, 2H), 3.90(d. 1H). 3.82(d,
[6OBH) Aheg zgmpmmpf Egangd¢ 32 plae teacteéfhccotdiiptrhe e, pracedire as

‘é‘xi @(@&H@Q to g@ﬁhe[nggglmy&md M+ H 454 [607] [6C8]

[604]

[605] l H-NMR(500MHz, MeOD-d}) of major isomer & 9.04(d, 1H), 8.61(d, 1H), 8.52(d,
1H), 7.95(d, 1H), 7.81-7.68(m, 3H), 6.94(dd, 1H), 6.00(dd, 1H), 5.01(m, 1H), 4.17(qt,
2H), 3.90(d, 1H), 3.82(d, 1H), 2.71(d, 2H), 2.39(septet, 1H), 1.26(t, 3H), 1.07 &
1.06(two d, 6H)

- [606] MS : M + H 454

[607]

[6(8] Example 34

[609] tert -Butyl (35,4E)-3-({[(5R
)-5-isopropyl-3-(l-isoquinolinyl)-4,5-dihydro-S-isoxazolyl]carbonyl}amino)-S-(met
hylsulfonyl)-4-penténoate (Ir)

[610] Anhydrous dichloromethane (4 m¢) was added to the compound of Example 21
(109 mg, 0.25 mmdl) and Dess-Martin reagent (157 mg, 1.5 Eq), and the mixture was
stirred for one hour at room temperature and concentrated under reduced pressure. The

reaction was stopped by isopropyl alcohd (0.5 mf). The solid was removed by



[609] tert -Butyl (35,4E)-3-({[(517

) -5-isopropyl -3-(l-isoquinolinyl)-4,5-di hydro-5-i soxaz
wobkyidsjoearibonyl } am no) - 5- (net hyl su! f onyl ) - 4- pe RCEKR2DE/002139

(I'r) [610] Anhydrous dichforonethane (4 m2) was added

to the conpound of Exanple 2 1 (109 ng, 0.25 mmol) and

Dess-Martin reagent (157 ng, 1.5 Eq), and the m xture

was stirred for one hour at roomtenperature and

conc &Hifian seern rrdueedpaesire 4sipg Eskiar e ftase wenettiaond with ethyl

St opp&Aa®¥L0i AP ORYIhe @ el Ridker (Qtuxr’atgﬂ Aqe eg&esoﬁﬁm qu aMbhate solution

renmove bflltratlon under_ reduced ssure usi
Cefi f aqPﬁ@JsfSPﬂhPF‘a"ch@”ﬁﬁéd%%{"rdé@fléﬁlh\xﬂltohs Beh§0 )a@étcancentrated

(20 ghde¥ redhicediReRGd tc\/\%t'é"aﬁ/%eﬁyde HpehAd @JQOfrﬁg U?QHS)g%

6iﬁd| um bi carbonat e solution, and aqueous sodi um
[6LH) ori de sol uti on, dried (anhydrous Na SO ), and

[amncenuealtyeﬂe@ymmeﬁaema H@s@ﬂor&&@@iiyhﬁgé%?@jf\é%ﬁzgszs, 1969, 170)

a1 y PAGEFOPL TR GhEH hAHENUEOR NS oF. Highe.2 Oeugnd shove

Synt bietsingd aldeB 6@ colr@)md/\ﬁ&edd@éd?bdtﬁtﬂe hf"xtﬂ'e“:we(s?teﬁuxe&\ﬁﬁtwo hours.

60%, | | d ab bt
A S e B

r ef | smeerated aquebiasolimttt IcarBdiaes sopi i, agd hcﬁiéo@sysoﬁquéhbnde solution,
shed wt

t
v et ol oo 06 B50r ST Bl b marems mdersred by prep-
and cyoreaograplydic0h etthll acdtdehsahe)ttd gne tlﬁrtitl@@oﬁ—@&mﬂqsphl@ 41%)

1th Jl@%?&@%?@%%e?%l?g O%I%ﬂg:m{ gg?;gﬂypz ggosA)uretehy?n

[61£i5<’£et at e/ hexane) to give the title conpound (52 ny,

0 n L f 4: [ 6
6%&%“5%8%%%% PP TR haBearebpar g At 1,
(5,51(Hj, TV, 65(211 S6DdS. 92(|é|91 1H), §.67(ad 6B{)15.03¢h,,1H), 4.02(d, 1H),

g gii( §da, | 23@@%}?@3@@ 24Pz 1tho1 J4C 3k LITk Loscowo

IH) 5610316 ) 9H), 1.10 & |.C6(two set of d, 6H) [615]
216] Exan”pl e 35 [617]
% 5,4E)-3-({[(5/7?)-5-isopropyl-3-(l-isoquinolinyl)-4,5
(615§ hy dEsemplesdRazol yI | _
(6 qur bonfdy}@?_‘lﬁg (5R)- g%bwﬂﬁ 4l (fl %Réll né)ﬁ ggqtseg%g§rod§ Esgxazolyl]

ac c cﬁaﬂli"ﬁ'g lpging %I&IWH&E%@OE( aanid e(Is)t 0 gve
[618)e titHe %oﬁﬁ&ﬂﬁ% @xarhpltl, Sk »\[a.e? ?&]:teh'l'a% ind Ebl\{kg s/mbeé)?}egur)e as

of maj or_isoner
Example 2 to gve the tltle compoun

2

[619]

[620] : H-NMR(500MHz, MeOD-dB) of major isomer & 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)

[621] MS : M + H 460

[622]

[623] Preparation method of Examples 36-42

[624] The compounds which were obtained by reacting (iso)quinclineadehyde (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 isdlate active chird isomers.



IH)y, 7.82-7.69(m 3H), 6.90(dd, IH), 6.71(dd, IH,
5.06(m IH), 3.86(m 2H), 2.98(s, 3H), 2.76(d, 2H),
wa 2821516 H), 1. 03& 1.06(two set of d, 6H) [ 62BCTMR200M/002139
+ H 460 [622] [623] Preparation nethod of Exanples
36-42 [624] The conpounds whi®h were obt ai ned by
reacting (iso)quino neal dehyde (or 1- or
2- napht hal dehyde) and ethyl 2-ethyl acrylate (or ethyl
2- pr : [ t dur.e as
P o G o g e Al B e
wer e2ChRrfingite the sprfe prosedkise ps/Preparatinnep andrhCragdiimpcontponads were
D ogh sl . ahi ! .
i sol at ed aict:l?ti Elgﬁc%@g?%?ﬁ%%? yg%k?/ 62%5? %éa%ﬁll%rm&l to the same
i sonRsPesdiiere Engrapiey Landi? kg vsr il Rde eompohedssd idowing Examples
procgay e as Preparation 4, and the resulting
compounds were reacted with t-butyl
(623l ani no- 5- f | uor o- 4- hydr oxypent anoat e according to the

626Rpe PER&APr 86as Exanples 1 and 2 to give the title
[ 626]

[
ou of follow ng. Exanples 36-42. [625 .
[ﬁzéﬁgpnm '%%6“["6”2(%]](”3é@r‘ﬂgﬁwt}‘g&“}@fi&fQBXbﬂ[érﬁib;fb‘Pé-ia@ﬁad()lyl]
(1t tcarhddBhmie} AoxopROEROMtE) PO d” d 9. 02(t, I H),
[62%61(m 2H), 8.06(d, IH), 7.96(m IH), 7.85(t, IH,
.78(m IH), 5.05(bs, 2H), 4.73(m IH, 3.97-3.92(dd,
(620H) , 3. HOMMREHOMME, OMIOHN, ) 529.08, IHY BN, 2H2 B8 (d, 1H), 7.96(m,

2.0 B m ol 4 o l. 32 |
0 O3 7410 sttt Soehis B0 rebh i it Tk
37d_[36'®33-65t{v{o_(<8 1H$-29901|2.]W06w61m,r2wmwﬂn, 1H), 1.91(m, 1H), 1.48(m, 1H),
-di [ 0r - a
I([:)ar blg%ég }la}gf ggg&%%ﬁbﬁor 0- 4- oxopent anoi ¢ acid) (Iuu)
[630]1634] NI635M+H-MNWR(500MHz, DVSO-d”) d 8.84(s, |IH),
638 99(bs, 1H, 8.02(m 2H), 7.75(s, IH), 7.60(m 3H),

.01(bs, 2H), 4.73(m IH), 3.87-3.82(dd, IH)),
(632, 70- EBERlew3d, | H), 2.82-2.73(two , 2H), 2.05(m

[63%]2%’7] ]('[‘S-gggﬁ@)-é!-(éafﬂ”grgflgxgéﬂﬂthﬁm,s[(g%ﬁéro%g’xa:zol%H 401
carbonyl}amino)-5-fluoro-4-oxopentanoic acid) (Iuu)

[634]

[635] l H-NMR(500MHz, DMSO—dG) d 8.84(s, 1H), 8.59(bs, iH), 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(m, 1H), 0.96(m, 3H)

[636] Mass : M+H 401

[637]

[638] Example 38

[639] (3-({[(55)-5-ethyl-3-(2-quinolinyl)-4,5-dihydro-5-isoxazolyl]
carbonyl}amino)-5-fluoro-4-oxopentanoic acid) (Ivv)

[640]

[641] ' H-NMR(500MHz, DMSO-dG) & 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)
[642] Mass : M+H 402
[643]
(644] Example 39



39]
({[(55)-5-ethyl-3-(2-quinolinyl)-4,5-di hydro-5-i sox
aisykjsiear bonyl } am no) - 5-f | uor o- 4- oxope pt anBCT/KR2D@)002139
(lw) [640] [641] H—NI\/R(500I\/Hz DVSO-d ) d 8.61(dd,

IH), 8.41(m IH), 8.02(m 3H%®7.79(t, IH, 7.65(t,

IH), 5.22-5.06(m IH), 4.72(m IH) 4.49-4.28(m IH),
3.84(m IH), 3.54(m IH), 2.99-2.54(two , 2H), 2.01(m

(6491 , 1. 9%)5@}?)[5'&&?’93 ?-fsﬁgulﬁbhn)[l)@fgldlﬂyﬁ%cﬁ lSO%]ﬁPz

[643
( 3- (%‘t 8p 3151"@%%“080 @Xpe‘ms%n%mqw@n YIw)s- di hydr o- 5-

[646§oxazol yl'] carbonyl }am no)-5-fl uoro- 4- oxopent anoi c
d G 46] 47] H NMR(400VHz, CDC d (9.25 &
687161 ¢ arst- b ot T 151045 & &) 16( o 00L0D, BH-FH6% (e 37D,
4. 794404¢ 79448 113
3. 79: éog‘&é(ﬂl gﬁﬂ 27: 4 231'9%4}& %3??6@%91 g 4, 1}_}&)“% 03-2.87(m,
1. 1029 6?(:121 %21[0 @H(t%@sm) WL Q8 Bho] [ 650]
[643% anp| ®ladO: N16iB 4D2 3- ({
[Jgi et hyl - 3-(8-qui nol i nyl) -4, 5-di hydro-5-i soxazol yl ]

rbonyl } am no) - 5- f | uor o- 4- oxopent anoi ¢ aci d) (I xx)
[650652] [E&SBipld—l-NVR(SOOI\/Hz CDCI ) d 8.98 & 8.93(two ,

(63T et Bl syt N gbaandl o 3y L

4. 27ca4'b®25(1}amna) -3- Hl)loro?A Bi’((pdzntdnbbc adid) 7(I&)2. 92(two
[65?) 2.31-2.22(m |H), 2.12-2.05(m IH, 1.10(t, 3H
54] Mass : MrH 402 [655] [656] Exanple 41 [657]

[653} ({ [ 5- EENMR(X)(M&zquﬂbI)m&% &8, B(whiohy, At £56-8 9X@7 AHy)

i 6;’j A L S e P 3808 o G ) L, 10,
8/-4828w03( hhl) 2Hj(d, THB3.07 & 30RGtwSH) 2H) 262-202255( 8,
IH) 2&9@@7@@ 102(#'%}1)3 86(two d, IH, 3.45-3.39(two

: 2.90-2.82(m |H),
[652] 27- Maa(MHH 2 2. 09- 2. OO(m IH), 1.10-1.05(m 3H)

[655]

[6
( 3-
waz
|

[656] Example 41

[657] 3-({[5-ethyl-3-(3-quinolinyl)-4,5-dihydro-5-isoxazolyl]
carbonyl}amino)-5-fluoro-4-oxopentanoic acid) (Iyy)

[658]

[659] l H-NMR(400MHz, CDCl 3) 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), 4.95-4.76(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)

[660]  Mass : M+H 402

[661]

[662] Example 42

[663] 5-Fluoro-3-({[(SR)-S-isopropyl-S-(2-quinolinyl)-4,5-dihydro-5-isoxazolyl]
carbonyl}amino)-4-oxopentanoic acid) (Izz)

[664]

[665] 'H-NMR(4OOMHZ, CIXCl1 3) & 8.24(m, 1H), 8.14(m, 1H), 8.04(d, 1H), 7.88(d, 1H),

7.9(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, 1H), 1.10(m, 6H)



[660] Mass : MtH 402 [661] [662] Exanple 42 [663]
5-Fluoro-3-({[(5J7?)-5-isopropyl -3-(2-quinolinyl)-4,5-d
woOhywroetdei soxazol yl ] carbonyl } am no) - 4- oxopenPammiR2004/002139
acid) (1zz) [664] [665] H NWR 400I\/Hz, CDA ) d 8.24(m
I'H), 8.14(m IH), 8.04(d, IH, 7. 88(d, IH, 7.79(m
IH, 7.65(m IH), 7.51(bs, IH), 5.13-4.35(m 3H),
4.05-4.00(two d, IH), 3.73(d, IH, 3.05-2.82(m 2H),
[@682( M Met): Mg A M 6H) [ 666] Mass : MrH 416 [667]
6%268] Preparation method of Exanples 43-48 [669] The
[ anounds obt ai ned by reacting an a romati c al dehyde

(668 oorgPr auﬁlqmth&@t&f Esh@fes @3.4802173, J . Og.
, 1372). and ethyl 2-ethyl acr Iate or

680Ey 1 STHecoeaih ol b Brcieabpanngiobicbtie ed. Chem.

pr oc exchi, 6199§ 6Pr SREMAL IRESChem., 29981433 | (912) Pﬁ@@tﬁ&lai ét%ﬂsacrylate (or
1 and 1}& urified, if necessary, by pre
usi ng'® o) ERIPHCP g &l Bt sarapthordiiearts aerparauonsl 2and3

[ SOITE(bSPreiSireudnSMaﬂd e} vagd pMﬁieﬂhf ﬁ@%ssh@OBFﬁﬁ MpPLC usmo chiral OD
i nact | ve chiral is % ,B%/ ho?fvzed according to

the <SEHERSP GRS 6?‘8’55 ir }586155551 cdiPaed aghee ¢l isragrs of ingetive
conpmhrrdﬁsommerre agdragzediatdordindtattld same procedure as Preparation 4, and
3-am no -2 tf uor o- 4- hgldr ox% pent. ﬂhf%é‘ according to the

sane BF SRAHIE QRS s lsLtft %o give the title
Corrpd?uﬂndmodf-fhlbﬂi by digypraaaescdBdidg o thé Fhhe pddekure as Examples

Exa
3- (?T[31 [gwéa‘]féltlecom S PRy Examplgs ﬁ%t?o 5-i soxa
[67Ql yi ] car bonyl }am no) - 5-fl uoro 4- oxopent anoi ¢ aci d
[6? aal ) ggn?? le[§ 4] H NVR(500MHz, DVsO-d ) d 8.53(bs,
, 7.32(m 1H), 7.25(m IH), 5.02(bs,
[622J) 4 3712{([5nEth>1H)3 +(27 QSOGOOIB’IMMM,Sdhhydﬂ)) 5-BoxkGoBI143(t WO

1 g prvpftindlopsiortRogerile | Vass : M

(6383 [676] [677] Exanpl e 44 [678] .
(63l ({3- ‘[ﬁmﬁ(sboﬁk{&ym)/xﬁbe&‘g&%] 58Sl ! 7 doi Hgnngma )3725(m

oxazol %car ongf am no uor o- 4- oxopén
(I aa? { (725!)5 2H), 4.72(m, 1H), 3.60-3.54(two d, 1H), 3.46-3.43(two d, IH) 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)

[675] Mass : M+H 393

[676]

[677] Example 44

[678] 3-[({3-[3-(tert-Butyl)phenyl]-5-ethyl-4,5-dihydro-5-isoxazolyl }carbonyl)amino]
-5-fluoro-4-oxopentanoic acid (Iaa2)

[679]

[680] : H-NMR(400MHz, DMSO-dG) 8 8.56(dd, 1H), 7.67(s, 1H), 7.48(m, 1H), 7.38(d,
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, 1H), 2.96-2.56(two m, 2H), 1.98(m, 1H), 1.85(m, 1H), 1.29(s, 9H),
0.89(d, 3H)

[681] Mass : M+H 407

[682]

[683] Example 45

[684] 3-[({3-[4-(tert-Butyl)phenyl]-S-ethyl-4,5-dihydro-5-isoxazolyl}carbonyl)aniino]

-5-fluoro-4-oxopentanoic acid (Iaa3)



[680] H NVR(400MHz, DMSO-d ) d 8.56(dd, IH), 7.67(s,
IH), 7.48(m IH), 7.38(d, 2H), 5.24-5.12(q, |IH),
W0 206/02188(m IH), 4.59-4.26(m |H), 3.68(m | PET/KR2004/002139
3.49-3.43(two d, IH), 2.96-2.56(two , 2H), 1.98(m
IH), 1.85(m IH), 1.29(s, 9H), 0.89(d, 3H) [681] Mass
. M+H 407 [682] [683] Exanple 45 [684]
3-[({3-[4-("ert-Butyl)phenyl]-5-ethyl-4,5-di hydro-5-is
zol yl } car bonyl ) am no] -5-fl uoro-4-oxopentanoic acid

(@%@
[(fslﬁfai%)?[ 685 W Q%QS%?@@@&%&%%Q%@ 2H), 5.10(bs,

. 58 , .
4. 71-?41)65% mél-GSH)n, 1B, $6>-3-580e viol H), 314P)3,358twa0d, 3HP(86AR60(two m,
d, | = : I, 1.82(m
| H}g Fﬁ11%%[)2?1'(9 2@13{1{?01(%2‘(\@6{1%% ?.é'z,%s, %%)2%%33?) M+H 2107
(9%688] [M8D): MthiPi e 46 [690] 5- Fl uoro-3- ({[(5
[4881 5- i sopropyl - 3- (2-i sopropyl phenyl) - 4, 5-di hydro-5-iso
xazol yl _] carbonyl } am no) - 4- oxopent anoi ¢ acid (Il aa4)
[93851] ~ [ Ba2pple MOR(500MHz, CDCl ) d 7.60-7.53(m | H),
6bof1 2 B.(2- A4 Yy
RR1m Sy QS-S S mong -2 BoBur gt iy o-S-isoxazalyl
3. 45-18arbgpiiaminp)-4-gxapsnianeie [@cibffaad) 3o(m | H),
[6b1R2(d, 6H), 1.05(d, 6H) [693] Mass : MrH 407 [694]

| 69

[@f ?} ( R ;ﬁ_’g_ﬁfs@yﬁtér&%; O B3 1HD. 7.41(m, 28D, 7.27-7.23(m, 2H),
5]; : s@mooﬁw(nf}dﬁ%dlmmrl@f)%.'swfaerg,l m%sgzggmgg%v]bamngb.-4§-3.38<m,
- u -4- n | ac
H- NN%@O%@;C} 9@@3‘@%9’(@: g-??@; 2517‘5’4&515‘?’ [6H|l|) . 7.41(d,
[OBY) , 728kt MHAEH)Q7 4. 74-4.50(m 3H), 3.69(d, |H),
[%&gtow, IH), 3.06-2.77(m 2H), 2.32(m IH), 1.33(s,

., 1.04(m 6H) [699] Mass : MeH 421 [700] [701]
[6BXlanp| eExfnple 47

[696] 3-[({(5R)-3-[3-(tert-butyl)phenyl] -
S-isopropyl-4,5-dihydro-5-isoxazolyl}carbonyl)amino]-5-ﬂuoro-4-oxopentanoic
acid (Iaa5)

[697]

[698] l H-NMR(500MHz, CDCl 3) 8 7.69(s, 1H), 7.48(d, 1H), 7.41(d, 1H), 7.35(t, LH),
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,
OH), 1.04(m, 6H)

[699] Mass : M+H 421

[700]

[701] Example 48

[702] 3-{[(3-[1,1'-biphenyl]-3-yl-5-isopropy]-4,5-dihydro-S-isoxazolyl)carbonyl]

amino}-5-fluoro-4-oxopentanoic acid (Iaa6)

[703] 3-Biphenylcarboxadehyde (see Synthesis, 2003, 337) was used as a starting
material to give the title comound.

[704]

[705] : H-NMR(500MHz, DMSO-dG) 0 8.42(bs, 1H), 7.87(d, 1H), 7.73-7.69(m, 4H),
7.52(m, 1H), 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) '

[706] Mass : M+H 441



[702] 3-{[(3-[!,!"-biphenyl]-3-yl-5
i - sopropyl -4, 5-di hydro- 5-i soxazol yl ) car bonyl ]
wareseRide f | uor o- 4- oxopent anoi ¢ aci d (1 aa6) [ 708T/KR2004/002139
3- Bi phenyl car boxal dehyde (see,Synthesis, 2003, 337)
was used as a starting rraterla to give the title
conound. [704] [705] H NVR(500MHz, DMSO-d™ d 8. 42(bs,

IH), 7.87(d, IH, 7.73-7.69(m 4H), 7.52(m IH)),
[707145(m 2H), 7. 38(m IH), 5.03(bs, 2H), 4.63(m I|H),

7155 e bepetieds o Beprie 89 Too)

(7] epar &Suetitunet fedinel2-&xboraldes d4Owa2 ob?a@ﬁth by a method known in US

4 S I d h bt d
SRR K 9 Pt Sl ianicas, e TS
a n d pivegduress @repastibed], 2cmd3donBreparatidie 1AGE 6RTRE edUAif:

as Prep ions 1 nd 3 (or. Pre ons and 16)

The. vORRBERE it B0t by P BREL! R sbicd O grbin o

by prsdgte kiPivEchisal isgmetsi Thd 1sme«1; ocliveohiod isdaleat @ i@etive/dira

chir r J< {Jve chiral isomers

i nact’l v%’er§ %ﬁr@dr@}gd LCSC%LOaB % ' g R IRILTA il F??F‘Wﬂo’f% and the

t he sastingmoopeehds eveasreﬁtrtecﬂ)mthtﬂbom Blrpmamalsﬂmorzlemlrdxypkgxtanoate

COW&B&QH@ ?ﬁfh% sﬁrﬁ@ﬁ{?% ofh BshEJEang) ol and 2 to grva tlﬁagnt][e SoPR@unds of

3-amn I Or o- roxypent danoat e acc

sarrefomllge@@ﬂ@lea§9’é>9arrpl es 1 and 2 to give the title
(7@@nmpounds of follow ng Exanples 49-59. [710] [71 ]
Exanpl e 49 { ]
(731 ({ [ 5Example- 39( 2- pyri di nyl ) - 4, 5- di hydr o- 5-i soxazol yl ]

T LTI 5 e s s A T

8. 6193sbony) m"so)égﬂ'eoms"( %Ppepﬁ)ﬂmw asud( lad®) , 7.44(m
(7181 19-5. 04(two d, 4.70(m IH) 4.45-4.27(m

, 5.
53(two 2
78] b Hrm?w”k@%wwii@ o 5 S v e,
352 Wﬂg@] u[{)?ﬂh(@q@nm @95@4 t%%ll 4.70(m, 1H), 4.45-4.27(m, 1H),
3- [(}%1 erf But % grld zééi
o LT, SR D629 S2 AP b bUyr, N S mBLED) 085(m,

or o- 34{)oxopent anoi c acid (Ilaa8)

[715] Mass : M+H 352

[(716]

[717] Example 50

[718] 3-[({3-[4-(tert-Butyl)-2-pyridinyl] -
S-ethyl-4,5-dihydro-5-isoxazolyl}carbonyl)amine]-5-fluoro-4-oxopentanoic acid
(Iaa8)

[719]

[720] : H-NMR(400MHz, CIC1 3) & 8.58(d, 1H), 7.90(s, 1H), 7.65(bs, 1H), 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), 2.08-2.00(m, 1H), 1.38(s, 9H), 1.05(t, 3H)

[721] Mass : M+H 408

[722]

[723] Example 51

[724] 3-[({(5R)-3-[4-(tert-butyl)-2-pyridinyl] -

S-isopropyl-4,5-dihydro-S-isoxazolyl}carbonyl)amino]-S-ﬂuoro-4-oxopentanoic



[ 719] [720] H NWVR(400MHz, CDC d 8.58(d, IH), 7.90(s,
IH)y, 7.65(bs, IH, 7.45-7.39(m IH), 4.98-4.68(m 3H),

WG .203/02138688(two d, IH), 3.52 & 3.47(two d, | HPCT/KR2004/002139
3.05-2.86(m 2H), 2.23-2.18(nf2lH), 2.C6-2.00(m IH),
1.38(s, 9H), 1.05(t, 3H) [721] Mass : M+H 403 [ 722]

[ 723] Exanpl e 51 [724]

3-[(&&3/ @a-g)-[4-(te/tf-butyl)-2- pyridi nyl]

5-isopro y?- 4, 5-di hydr o- 5-i soxazol yl } car bonyl ) am no] -5
[725]1 uor o- 4- oxopent anoi caci d (laa9) [725] [726]

M L L A

3. 894.84@R (Eva-G(bst BBY), 3BIHBDSHEE 04 WD, B60-BI(two d, 1H), 3.04-2.86(m,
3. 04 _1.38(s, 9H), 1.07(m
6H) flg)zg]%{%’slﬂ1'%ﬁ%2"?2@]6}f’729]( Exarl_rbpl e 52 E7301

(7231 ({ [ SMEsshWN+IB422- | sobut yl - 2- pyri di nyl ) - 4, 5-di hydr o- 5-

[72'833oxazol yl'] carbonyl } am no) - 5-f | uor o- 4- oxopent anoi ¢
acid (laalO [731] [732] H NWR(500MHz, DMSO-d ) d

[728] 58- 8 Esapmaie, 8.49(s, IH), 7.68(s, IH), 7.27(s,

3H) ,
. 9 ~{4-1sobutyl*2- nyl)-4,5-dr 0-3:i |
B afﬂé% %5%035%?’9% ol gy dfs Bacoklin
1. 95carbgrg tamino)-Bflyoropd-ggorengmoiy  wid (Jx88) Mass : MrH
o B Mo sl 'ed'53 |[7sg] t hyl - 4, 5- di hydr o- 5-i
3- 31(4- Acet yl - 2- in -5-e -4, 5-di ro-5-is
[738% g%l yﬁywﬁﬁﬂ’fﬁq %&%%)déﬁé %%&58(3& oD ﬁélﬁ(sa%ﬂ»,d.@a dH),
(1 aat bs,[178,74.14-7.88dn, HEDNMRESED ,,4@&' mg(%4$ng%g&ﬁ‘8| #])1)’,

8.35(s, LH., 7.76(d, IF), 7.46(bs ,
S S taikin ety H55a.46( 4105 TRE S shmpnHh, 0 5 Aotm 98D
[733] 04- 20B4{ MBHE 2 65(s, 3H), HHHkdkdk2.16(m I|H),
02(m IH), 1.03(m 3H) [739] Mass : MrH 394 [740]
[73%]741] Exanpl e 54

[735] Example 53

[736] 3-({[3-(4-Acetyl-2-pyridinyl)-5-ethyl-4,5-dihydro-5-isoxazolyl]
carbonyl}amino)-5-fluoro-4-oxopentanoic acid (Iaall)

[737]

[738] 1H-NMR(SOOMHZ, CDCl 3) 8 8.7M9(d, 1H), 8.35(s, 1H), 7.76(d, 1H), 7.46(bs, 1H),

4.84-4.40(m, 3H), 3.90-3.85(two d, 1H), 3.51-3.46(two d, 1H), 3.04-2.84(m, 2H),
2:65(s, 3H), HHHkdkdk2.16(m, 1H), 2.02(m, 1H), 1.03(m, 3H)
[739] Mass : M+H 394

[740]

[741] Example 54

[742] 3-({[3-(4-Cyclopropyl-2-pyridinyl)-5-ethyl-4,5-dihydro-5-isoxazolyl]
carbonyl}amino)-5-fluoro-4-oxopentanoic acid (Iaal2)

[743]

[744] 1H-NMR(SOOI\/IHZ, DMSO-ds) 8 12.39(bs, 1H), 8.41(t, 1H), 7.56(d, 1H), 7.12(m,

1H), 5.19-5.04(m, 1H), 4.72-4.66(m, 1H), 4.46-4.27(m, 1H), 3.69-3.63(m, 1H),
3.39-3.35(two d, 1H), 2.80-2.74(m, 1H), 2.63-2.52(m, 1H), 2.00-1.80(m, 3H), 1.06(m,
2H), 0.86-0.80(m, 5H)

(745] Mass : M+H 392

[746]



[ 742]

3-({[3-(4-Cycl opropyl -2-pyridinyl)-5-ethyl-4,5-di hydro
woe3eisgexagol yl ] car bonyl } am no) - 5- f | uor 0- 4- 0X0PEMKR2004¢002139

acid (laal?2) [743] [744] HN £ 500MHz, DWVSO-d™ d

12.39(bs, IH), 8.41(t, IH, 7°56(d, IH, 7.12(m I1H),

5.19-5.04(m IH), 4.72-4.66(m IH), 4.46-4.27(m |H),

3.69-3.63(m IH), 3.39-3.35(two d, IH), 2.80-2.74(m

[74H) , 2.63map1b26sn | H), 2.00-1.80(m 3H), 1.06(m 2H),
86- 0. Ma WH 392 746] [ 747
[7‘%;an,p| e? 8&“47(25%10 enty?]Z-pyI‘?tfinyl) S-ethyl-4,5. dxh[ydro gsoxaz]olyl]

3- ({ karbohyiPyainopstupto-3-oxypéthnoit ) add efiayi3)4, 5- di hydro
[ng i soxazol yl'] carbonyl }am no)-5-fl uoro- 4- oxopentan0|c
i d (IaaIS) [749] [750] H NMR(500MHz, CDCl d 8.50(d,

[7501|) 7. 6 H{-MMRBDOMHAZ,AGTN ) & BI50( 18§ 7467&2( h’a(m IH) 4.88-4.82(m,

S50 48 SR M A i b

§m022196%0mn 3H) 2.20- 2?]3(11;\1/1El 3P OﬁlH%gr(zlglI% ; g'g?(rr% %ﬁ%nﬂz(m 2H),
SS
Eambt 8T etp Ede 547
U5§]({[(3ﬂ@$ Bﬂﬁﬂmkwclopentyl 2-pyridinyl)-5-isopropyl -4
- di hydr o- 5-i soxazol yl ]
rbonyl } am no) - 5-f | uor o- 4- oxopentan0|c aC|d (Iaal4)

[75[3755] [Exssipled-3§VR( 400MHz, CDC d 8.58(m

[75113 7a(d 5 didr.EL fﬁf@o}ﬁ&!ﬁ% Ry @ﬁﬂzgfﬁg@m flggd:hy,dro &S zoly1]

3. 56ca3b5®(l}amin@) -S-flupro-Goigpentgwian acidd) (Ja-d402- 2. 85(m

[753[3, 2.38(m IH) 2.16(m 2H), 1.88(m 2H), 1.78(m
1. 07(m 6H) [757] Mass : MH 434

[75[617553] [ﬂsé Bize OBC! PR6®PS(m, 1H), 7.74(d, 1H), 7.63(bs, 1H),
3- ({1.35-642 I‘P)h@sghﬁ(rﬁ)’fﬂl}jh'%b} ANCLBYhos 1 dr 0-

|soxazolé car bonyl Yam no 4-0X penta 0i C
Y/O

aci d>-04-dapgyo gz} 3176wy @«@@@mﬁm 2O 388 1B), R(16{m, 2H),
I4H%;61 58(%2%@1 17'8&% 2H6 ﬁéﬁ@ﬁ 21, "l)@m%3 50733353?3(]' ' |H)H)

[757] Mass : M+H 43

[758]

[759] Example 57

[760] 3-({[3-(4-Cyclohexyl-2-pyridinyl)-5-ethyl-4,5-dihydro-5-isoxazolyl]

carbonyl}amino)-5-fluoro-4-oxopentanoic acid (Iaal5)
[761]
[762] lH-NMR(J,OOMHZ, CICl1 3) 0 8.61(m, 1H), 7.75 (d, 1H), 7.64(bs, 1H),

7.39-7.33(dd, 1H), 4.86-4.53(two m, 3H), 3.87(t, 1H), 3.50-3.45(dd, 1H),
3.05-2.85(two m, 2H), 2.63(m, 1H), 2.22(m, 1H), 2.03(m, 1H), 1.93-1.80(two m, 5H),
1.44(m, 5H), 1.05(t, 3H)

[763] Mass : M+H 434

[764]

[765] Example 58

[766] 3-({[5-Ethyl-3-(5,6,7,8-tetrahydro-1-isoquinolinyl)-4,5-dihydro-5-isoxazolyl]
carbonyl}amino)-5-fluoro-4-oxopentanoic acid (Iaal6)

[767]

[768] ' H-NMR(500MHz, DMSO-d ) & 8.60-8.53(dd, 1H), 8.30(d, 1H), 7.15(d, 1H),



3.05-2.85(two , 2H), 2.63(m IH), 2.22(m IH), 2.03(m

IH, 1.93-1.80(two , 5H), 1.44(m 5H), 1.05(t, 3H)
wO26Bl02Maes : MrH 434 [764] [765] Exanpl e 58 [ P6BKR2004/002139

3-({[5-Ethyl-3-(5,6,7,8-tetrat®jdro-I|-isoquinolinyl)-4,

5-di hydr o- 5-i soxazol yl ]

car bonyl } am no) - 5- f | uor o- 4- oxopent anoi c acid (1aal 6)

s S0 PR AP SR B Pl 73t 1)

4. 74-14B6 @G (m, IH), 2.94-2884n,251)18.80-2 2(m33H 5 2328830, 1), ,

2. o2 Lo 1 16558060 g3brk i oo 285 0B it %H% |
[76971- 1. ®4Hssn M4H)060, 8|8 0584§r7n72]3l—|) [769] Mass :
[‘é VE—I BZZS] 3E (7{7[1]5 iEéggPoSyl -3- (4- phenyl - 2- pyri di nyl )'- 4,5
[Z7d]1 hydr ExamplkoxX8zol yl ] car bonyl } ani no) - 4- oxopent anoi ¢

| [73‘2]63 ( ((jl Qaltgarog?(i?-lsgﬁzé%l-ﬂ%%ﬁm ldmgl?gg(cm]ﬂrﬁjs -isoxazolyl]

7. 54-cari@pijangeg)-4-axopentangio( arid3dpal7. 92- 3. 87(two d

t;? 3.62(d, IH, 3.09-2.86(m 2H), 2.39(m IH)),

| 11-1.06(m 6% 775 Mass : MrH 442 [776] [777]

[Btlepar at HOWMRE Sp-@86d, 6B, 83 4[s7 118}, 7.68(m, 1H), 7.58(m, 1H),

(25) 74‘54?513('11?[5?19)‘&%’96'426@( <3=0) 3)9255372%%0% 3.62(d, 1H), 3.09-2.86(m,

3- (I -isoqui nd 0- 5-1

zol yI§Pat- BRIl i Ho) Oﬁ%ﬁébut anoi c acid [obtained by

Uqg:ppl i Ngagsedptr 4 of Comound (VIIf) with
7A§]p O-t-Bu)-Owe and hydrol ysis] was reacted accordi ng
[ t he

same procedure as Preparation 5 to give
[7bvpnonepmplardmho IRetHQ | ofatEahplest 063 butyl (3S

?)-5-1sopr.opyl -3-(I-isoquino!inyl
Py hyaeE Pt |[q5gélgﬁ§5)§%/ppyl-3 it aqnany Dk, S-dhydror5-isoxa
| } anizeig)]cbanyo) @ﬁ{ﬁo@rﬂQﬁbBﬁtanoTJMcﬁi [BBLQHQ«I‘F}I &Bﬁbhd@%&ﬁ@n of Comound
der ::)I(/?_hl Ve, 5()3}4“ th enyl phosphinic acid 1 n
KE/ Ps”éléhm&i’éééa%{ e ng tg ‘gWS{?leaS reacted according to the same
di ph@ﬂ}demespmpz)twmb% bkﬂtdﬂxﬂ:ﬁ]yﬂﬁeﬁ(bn‘é@%h%@ive W@HQﬂltyl (3S
I}n re Fg acordln {Teégroce ur.e
Exangrerane g BP Thap et sl Gt BaaD CebipBma - gpaselyllcasbony
Examb]amlﬁcﬁ))él oio@é’r&}mo[a%&ﬂ]hls'fﬁ’r&nﬁrﬁﬂ‘@ﬂ wedfe @frivh@leQ¥dsREhcted with
Exa ang; p%eny%hos&nmc 2&id B kﬁ)ﬂﬁp (see Brepa_ratlon 5) to give diphenylphosphory-
loxymethyl ketone derivative, which was then reacted according to the same procedure

as Example 2 to give the title compound (Compound of Example 60).

(7]

[780] The compouhds of folowing Examples 61-63 were obtained from
1-pheny}3-(trifioromethyl)-1 H-pyrazd-5-dl, 3-benzyl4-hydroxy-2(5 H)-furanone, or
isobutyric acid according to the same procedure as above.

[781]

[782] Example 60

[783] (35)-5-[(diphenylphosphoryl)oxy}-3-({[(5R
)-5-isopropyl-3-(1-isoquinolinyl)-4,5-dihydro-5-isoxazolyl]carbonyl }amino)-4-oxo
pentanoic acid (Iaal8)

[784]

[785] I H-NMR(500MHz, DMSO—ds) 8 8.92(m, 1H), 8.58(m, 1H), 8.05(m, 1H), 7.94(m,



| - phenyl -3-(trifluoronethyl)-l H pyrazol-5-ol,

3-benzyl - 4- hydroxy-2(5 //)-furanone, or isobutyric
wacehw/acaer di ng to the sane procedure as abovePCI/KRRP04/002139

[ 782] Exanple 60 [783]

(3kS) - 5- [(d|phenylphosphoryl)oxy] 3- ({[(5/9

) -5-isopropyl -3-(l-isoquinolinyl)-4,5-di hydro-5-isoxaz

ol yl ] car bonyl } am no) - 4- oxo penta oic acid (Ilaal8)

[ 784] 1K)z 8L (ch INYR(. BOO N, SBNVBGT () 3H), B49@A, W) +B5(m, 2H),

.8. 58 | 0 - 7. 7.8 | ,
i g_bg-%km(twg ﬁ}%@%@?)rﬁs (tglgb%?hgj.’ 33% 2'674%9 d,71_§‘§15?(.¢ﬁ?2w0 m, 2H),
2H) , 21221m4H@5x&44m QH)SH), 3.79-3.75(two d I H),
9- 3. . 65(t , 2H), 2.22 I H),
[7%6@4( 1@é{b W{i’ggg Mass : I\/SFHW814 [;237] [785(3]m Ex:)n'pl e
789
rﬁ§?g 3- %&gg, 5-i sopropyl - 3-(l-isoquinolinyl)-4,5-d
ro-5-1so azo yl]

[7c8§} bony (3% GﬁEﬁRhS -5eropyF3-(L-isemuigalingl)¢4,5dit ydoo-Srimtxaydlyl]

o RSB R e D

IH) %yme(nmnovorl)acu% ) 7.92(d, 1H), 7.80(m
51;;jgm I3H) 765(d IH) 757(m IH)

[7§1]76(m HFWR@%MP@ %@%fﬂd m)895@n 7léi>38 é@(@mlH] |8|>57<m 1H), 8.03(d,

2. 84-121)6D6md, ?f@?fﬁ@(ﬂﬁ3ﬁ T Hg 79@5((&1&6"') sh(E9 k) M7 34(m,

M 24

(35) - Z;(Beﬁjz)ﬁ %5 %’&(B‘ gntE 4J|6H?d1rlﬁ %b?-ﬁr%ﬁw VX §753-60(m, 1H),
{[(55_2:84260(m 2H), 2.33(m, 1H), 096|(m 6111)) 4 5. di hvdr o 5.

- 5-isopro i soqui nol'i n i ro-5-i soxaz
r%%@l]ciﬁﬁﬁﬁé%?iﬁ%%o) 4qoxo pen?an0|c aC|dy(Iaa20)
[F796] [797] H NVR(500VHz, DVBSO d™ d 8.97(t, IH)

58(d, .| H),, 8.04(d, IH, 7.92(d, IH, 7.81(m IH),
[756.']73§mE1‘%‘?‘e7.62357. 07(H)m 6H),(7.5 |H)(m IH),( K
[793]79- 4. @5}-53[ (BbdnzylH-d-25- ﬂm@ﬂm}@lrahmoxy@-ﬂ({r[—@ K3(two

d, | H)S‘-lsopropy123 ?l&g(gaumoIl_Qxyl) % 5'3 cil' E)r']aro S'?soxazoly?]carbonmammo) 4-oxo0

pentanoic acid (Iaa20)

(796]

[797] l H-NMR(500MHz, DMSO-ci6) 8 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)

[798] Mass : M+H 586

(799]

[800] Example 63

[801] (35)-5-(isobutyryloxy)-3-({[(5R
)-5-isopropyl-3-(1-isoquinolinyl)-4,5-dihydro-5-isoxazolyl]carbonyl}amino)-4-o0xo
pentanoic acid (Iaa2l)

[802]

(803] ' H-NMR (500MHz, DMSO-dé) d 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(t, 1H), 3.73-3.68(two d, 1H), 2.79-2.60(two m, 2H), 2.56(m, 1H), 2.31(m, 1H),



[ 798] Mass : M+H 586 [799] [800] Exanple 63 [80 ]

(3S)-5-(isobutyryloxy)-3-({[(5/~?
w2805 0fa6 opyl - 3- (I -i soqui nol i nyl) -4, 5-di hydr oPETIKR2H@202139

ol yl ] car bonyl }am no) - 4- oxo pentanoi c acid (laa2l)

[802] [803] H NWVR(500MHz, DMsGd™ d 12.39(bs, IH),
8.96(t, IH), 8.73(m IH), 8.58(dd, IH, 8.04(d, IH,
7.92(d, IH, 7.8 1(t, IH, 7.73(m IH, 4.78(m 2H),

4. 68(12105(3,.3{75(0.95<an%> 3-6(73- 3. g?(t \gosdl, (I H, " 1. 05(d

-2. t , .56(m | , . m | ,1.05(d,

[%EJ, Of@%%n$ﬂéf§&[804] Mass : M+H 484 [805] [806]

[@%anpl e 64 [807] (35)-3-({[(5i?)-5-isopropyl-3-(I
sH.s0qui pol i nyl )}-4, 5-di hydr o- 5-i soxazol yl ]

[%éfbonyﬁfgﬂﬁﬁo§44-oxo-5-hexenoic acid (laa22) [808]

[808] nr eb(38IBAE(SH+S-vaprop-3{1-@quinolinyl)-4,5-dihydro-5-isoxazolyl
S) - 4- LLEtnbat 03<_y)0}2_-.%%%§5R . . y | vl
) - 5- 1 CONPSHoRme) roxp-SPwFRAS i A5 ) 222y hydr o- 5- i soxaz

(%681 | carWeinyeb jaanidenia)ivadive sHIRS)-4apat-butdgy)d-((¢@rdensed

deri wa J W N, O- di. hyl hydr oxyl am ne) and vi nyl
agnde (BB e R B Lt B Rt S kadPoufgiio) 4-orobu
conpaasid a¢id condmstdatiriaaive mdihg, G- dintehig s Ay R g @inyl

as . g ti conpound. 9 810
e AnLTBORFEorO BB 425, b8 ERTR R aghd pls repipd according
8. 7418thg Femenroetdute sy ExBuB8 2y gb¢dhe tifle OdiaplounkiH)
[890192(d, I1H), 7.83-7.72(m 2H), 6.47(m IH, 6.22-6. 1
5.71-5.62(two dd, IH), 4.77(m IH),

two dd, |H),

[8ng90- 3. PHNMRHGQVHZB DMSQ-der h3-27 (b, 1), B(N1H)H.74-8.67(two d, 1H),
2.62 : | 1
" At TR e s Bl S i 58 1o
(3S) 98- 1&h Hol-25M{wr éby HE A T (my F HHBI9PHomRyh p e, 2708 & (1o Vi H),
1) s, T Srompetiy b dehong. dekiyakve X (3.2 9.

g 93 nmtl), an internediate I n epardtion 5, was

[8hflssol Ve iM+BaHzene (30 ), Ag 00 (2.62 g, 1.2 Eq) and

[8221hydr oxypyridine (0.93 g, 1:2 Eq) were added, and the
. xture was stirred under reflux at 8CPC for3 days.

[B'rle r edCERAANGR 33 2ure was fil tered rough Celite, con
[8pgnt r atredButpd qss>rﬁ@mﬁﬁw-ﬁicﬁgﬁwse(aﬁmim&yf),se%?anb&éte (VIIID)

[8&‘?' urmT%Ieﬁ omat o%raphy to.gi

romomethyl Ketone derivative X (3.2 g, 7.93 mmol), an intermediate in

Preparation 5, was dissolved in benzene (30 md ), Ag2C03 (2.62 g, 1.2 Eq) and
2-hydroxypyridine (0.93 g, 1.2 Eq) were added, and the mixture was stirred under
reflux at 8C°C for 3 days. The reaction mixture was fitered through Celite, con-
centrated under reduced pressure, and purified by column chromatography to give
2-pyridinyloxymethyl ketone derivative (XIf) (466 mg, Yield 14%).

[816]

[817] 2-Pyridinyloxymethy! ketone derivative (XIf) (227 mg, 0.548 mmd) thus obtained
was dissolved in a sdlvent mixture of tetrahydrofuran/methandl (B2 v/v) (10 ml),
NaBH4 (43 mg, 2.0 Eq) was added at °C, and the mixture was stirred for 30 minutes
at room temperature. The reaction was stopped by saturated ammonium chloride
sdlution, 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 (anhydrous Na 2SO“), and concentrated under reduced pressure

to give Compound (XIIf) (230 mg) where the ketone group was reduced to hydroxyl



2- pyridi nytaxymet hyl ketone derivative (XIf) (466 ng,
Yield 14% . [816] [817] 2-Pyridinyfoxynethyl ketone
wdeoiswatitee (XIf) (227 ng, 0.548 mmol) thus obrarm®t004/002139
was di ssolved in a solvent msiure of
t et rahydr of uran/ met hanol (3:2 v/v) (10 ) , NaBH (43
ng, 2.0 Eq) was added at OC, and the m xture was
stirred for 30 mnutes 4 at roomtenperature. The
reactsr®f@- was stopped by saturated anmoni um chl ori de
[¢3@] ution, and the reaction solution was concentrated
under reduced pressure. The residue was extracted
BWWh i dbppenzalestcarbenyhgsrivef th compeund prepactdabueonss removed

sodi ypa/OhIn@E HRro3eh Hib S or 46 hﬁﬂltc(satg ?(rr el%tl"tgtle%ng)oupxd (155 mg,

and concentrated under reduced pres
Cbnp@%%a (X ) (230 ng) where the ketone group was
[sp@duced to hydroxyl group. [818] [ ] The

nzyfoxycarbonyl roup of the conpound prepared above
[Swﬁs r erfobRAT iy @eﬂwdero fhyFexa %E@on for 40 ninutes

(82D Qi VEoinbGurldi VI QoL VIR yﬁwlzml'é%ems ap ]
Prep rati gn met htg(g of gxa | es %S-aCt a&o d[l%t% thg%gigpmced“re as

VI | f ECRPIGH § and iR dive iths tl%@@@&&%x&mtﬁs@ﬁ@ Heret MHu

sane rdpfd@@ﬁﬁ%tl@l—@&ZE@@lﬁﬂy%eﬂyl?—ﬂ@ d?xh{/d}ogl-M@xatza@ca%Jxlyﬁc acid.
8 3grrpounds of Exanpl es 65-66. I1Tu .
present s5-et hyl - 3- ( 2- |sopropylphenyl)-4,5-d|hydro-5-
[SPQovaCExeﬂ@lechsyl ic acid. [823] [824] Exanpl e 65 [ 825]

6 3 -i.50 pnol.in -4, 5-di
d)ro f-étﬁ% g-lls]oprgp),q-%Y -lsoéumcl)llsny uélls dxllxy ro-5 xsoxazollyl]

car boarjabr}y&}unﬁnb)—ﬂemﬁ-(ﬁ-;(yﬂxd[ﬁ»ﬂmdd)mﬂtmb pgaa ar@p,lagg, aci d
s43a23) [826] [827] H NVR(500M+z, MeGHd ) 04(

ﬁb 8.50(d, IH), 7.95(d, IH, 7.8 1(d, IH) 7 77(t
[81M) , 7. BOMMR(FAGMHZ Mxdpid ) D046, 88),8. 5904, M) 25 (d, IH) 7.81(d,

6. 67( , 5 8

3 o B 731t Bt Mo gh S A bl o i s s,
(1360?(% 4651y, [FB2834(MasBl).: 3. 0+BI79Abq B2 .9 8B (mERENR. ®(m, 1H),
(35) - ?({n{?lg) et hyl - 3-(2-i sopropyl phenyl) -4, 5-di hydr o- 5-
(8384 ox azMhspl: M+H 491

[87*9?r bonyl } am no) - 4- oxo- 5- ( 2- pyri di nyl oxy) pent anoi ¢ aci d

[

[

aa24
%xample 66

83 l] (3.5')-3-({[5-ethyl-3-(2-isopropylphenyl)-4,5-dihydro-S-isoxazolyl]
carbonyl}amino)-4-oxo0-5-(2-pyridinyloxy)pentanoic acid (Taa29)

[832]

[833] l H-NMR(500MHz, DMSO-dé) 8 8.71(bs, 1H), 8.02-7.94(two bs, 1H),
7.71-1.64(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)

[834] Mass : M+H 468.21

[835]

[836] Example 67

[837] 2-{[(35)-4-carboxy-3-({[(5R
)-5-isopropyl-3-(1-isoquinolinyl)-4,5-dihydro-S-isoxazolyl]carbonyl}amino)-Z-bxo
butylJoxy}-1-methylpyridinium trifluoromethanesulfonate (Iaa2s)



[832] [833] H NVR(500MHz, DM5 Od ) d 8.71(bs, IH),
8.02-7.94(two bs, IH), 6 7.71-7.64(m H)

w0 243/0Z21518(m 4H), 6.96-6.90(two t | H), 6.85-6P8D(KR2004/002139
d, IH, 4.99(bs, 2H), 4.86-4.78(m IH), 3.58(two d,
IH), 3.48(two d, IH), 3.36(m , 2.81-2.61(m 2H),
2.05-1.80(two , 2H), 1.14-1.03(m 6H), 0.93-0.88(m
3H) [834] Mass : M+H 468.21 [835] [836] Exanple 61 .

[858]27] ZP}{e[lﬁtBﬁ)edﬁat@ﬁbb@xMSS} IB{([ (69 5. di hydr - 5-
| i soquinoli | ro- 5-i soxaz
ol yl ] car rﬁé’fl}sarln(’ "?ﬁ}%]() 2Bﬁ%’f%éw%@zwiqﬁmpylﬂarmno) 4-0x0-5-(
pi tJm%pyrfdhwwpehthmw?mmw@mﬁcﬂmﬁﬁﬁe{dga%é} thEMSess- Ma:tm oxidation
inter u i sopropyl
37 S ey e i an 4t 4EhEkar TSR b ot} o
i no) TdmethaneSulfon@e Pyt qu 1'@‘ 1 Myme ﬁﬂ@ﬂQﬁdﬁhé A9t wald Yirred for one
dgg_p!lq’lo rggerrallfetrau e, CO C r};{hr tOI n I o reaCtI on
in Exanple W disSofVEdTH Bﬁf’ Fhpfesspze, fhe yesidue was
met hytbjeated joular &anetphzmésnel afs(mxample(zrlmJgVE@;e > cbrrgpbuﬂd 60 mg).
g¥@s added, and the m xture was stirred for one da

roomtenperature. After concentration under reduced
[ essur &1-NMR(SPNMHALRMEEY d9ub.608ed (1h RH)N8.76 B (m, 2H) 8.42(m,

|Or ocq’ﬁ 893 %{J‘%b%{@oéﬁﬁ 15@5675&3 ?&Bgfg%mgﬂgs 5.77-5.48(m,

| (m &Hrrsllé)?(élrﬁo(szlaﬁ) BO43(6(m) HY), 287 Q400m, 1) 2.33(m, 1H),

7. 93(, 815994(@0@04}? 7.75(m IH), 7.54(m IH
5.77-5, 48( 85-4.81(m IH), 4 00(s, 3H),

(84 194- 3N@99(nM+é 202.87-2.60(m 2H). 2.33(m IH, 0.98
(8421 0. 94(two d 6H) [841] Mass : M- 505.20 [842] [843]
84@ Ie 68

[843] 1 ( 3d5xam %r xy-3- ({[ 5- et hyl - 3- (2-i sopr opyl phenyl ) -

[844] 5- di hy ﬁ[i(f:&g') A=ch BO%PB0({j9-ethyl-3-(2- 1sopr(|)%yl%he1ngl) -4 Sdldlr%ll dro-5-isoxazolyl

] car ’ga/ m no) - 2- oxobuty 1oxy
trifid W@f’ SZEH‘PBH%B"‘Q’ éaQGPY{PSHQ]mWIhe trifluoromethane-
|nt ammlmt glda26out yl (35 )-3-(

o] 52U (R sopg gyl gy -4, 5+ hyaro-5-1 soxazo

5()23|0 5ettyRy. Lé)) 1 S .
obt ai P(z%l{ affer 1 o lﬂ@ﬁf‘ g’%’?ﬁ et |l%)2§2rogjm gy jagino)-4-0x0

Exarpl & REEIRY XHP%"&O@%’% REdy- &%WSWBPh@ﬁ@d(aﬂel)the Dess-Martin
met hydiddtion f*éﬁblﬁb’rﬂﬁ@xh]:ﬂﬁﬁsﬂﬂ &Mﬁs@lvéé—uﬂdx&%ro&eﬂmﬂ% mé ), methyl tri-

addef%orome anesulfonat Xt HrleE Wal% ;?@t)l “r/zgsea%dgdo rand 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%).

[846]

[847] : H-NMR(500MHz, DMSO-dG) 8 8.80-8.73(two d,1H), 8.65(m, 1H), 8.45-8.38(m,
1H), 7.56- 7.51(m, 2H), 7.43-7.31(m, 3H), 7.24-7.12(m, H), 5.72-5.48(m, 2H), 4.91(m,
1H), 4.01 & 3.99(two s, 3H), 3.64(two d, 1H), 3.48(two d, 1H), 3.42(m, 1H),
2.90-2.62(m, 2H), 2.05-1.80(two m, 2H), 1.15-1.03(m, 6H), 0.93-0.88(m,3H).

[848] Mass : M+ 482.17

[849]

[850] Preparation method of Examples 69-70 :

[851] Oxime derivative of 5-chloro-1-methy}1 H-indok-2-addehyde or 1,5-dimethyt] H -



one day at roomtenperature. After concentration under
reduced pressure, the residue was subjected to the
weans/praacedure as Exanple 2 to give the titl ePComrao0Ih02139
(59 ng, 94% . [846] [847] H NMR(500MHz, DMsO-d d
8.80-8.73(two d, IH), 8.65(m TH), 8.45-8.38(m I|H),
7.56- 7.5 1 (m 2H), 7.43-7.3 I (m 3H), 7.24-7.12(m
H, 5.72-5.48(m 2H), 4.91(m IH), 4.01 & 3.99(two s,
g%olngd%ﬂdewdedw aslrefcred3y B (-bwwl Iamlnd)s- fhﬁ)r&%%roi atanoate
Gy . B OB o g Wms gy ik ation. 187 09 Fragmelps 1,2 o gve the
[ 850fitleRromgmnadd diExamplke d9-0D. Exanpl es 69-70 : [85 ]
8 #&IHE derivative of 5-chbro- -nethyl-
i ndd- 2- al dehyde or ,5-di nethyl- H -indd-2-al dehyde
[85%hs r edxtmpleri §h t - but yl
am Ng- Hraf t.e. accor,d] e
85 PR e PRAER0PROR e o R4 ElirocBoxazonyn
1, zcatrbor@ilminhbs-ﬂuorce4®@nmmmﬂdm ofciExdaud7es 69- 70.
BSEF52] [853] Exanple 69 [854] - - -ch oro- -nethy -

-i sopropy - |ﬁ{dro- -isoxazo y |
[85é1ar bonyiy-l}lgmmwmgtiz IGRSH Q- 317 5@ pHY, A46i73%ed, (H)RA3TY.23(m,

[855§59[§%§% ﬂ}ghﬂﬁ@gw& Pf}E&:%@ YHg’%)()g(s é}gi)l? 71 5D, 2.95(m,
4. 7500, A@%m 1219923i(rr021(id104rém, 6H) 95(s, 3H), 3. 71(d

[85'7}”) (Mg 2.77(m IH), 2.35(m IH, 1.04(m
857] Mass : M+H 452 [858] [859] Exanple 70 [860]

B5%—Cft8 d ~-di et hyl - Uy-i ndol *-yO S-i sopropyl -*S-di hydr

(859 S-i SEX@:Z@‘eYWb
ar bon %an1no -5-f ] uor o-4- oxopentanoi c acid) (1aa28)
(860156 1) %}é 39(Lpy béiripdolhd)- 5)15@pr¢p3484(%ﬂnhydver)S-lsoxazolyl]

7. 3%%0dyl’}hmu¥o)25'3ﬂ§or]34( Hk Banoft ZR{d) (a 83
86@1] 70-4.50(m 2H), 4. 2(two d, |H) 9, 3.94 &
(865 93(three s, 3H), 375348(m IH), 294282(tvvo ,

[861]?)6 2\ KANNRADOMME, rzst% f R4S, MH), 1A Do(d, $H95( 597 B, 310),
[ %]76'2/5‘3111) M4 s‘b?m &% Ho7. 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, 3H), 2.34(m, 1H), 1.05(m,

6H)

[863] Mass : M+H 432

[864]

[865] Preparation 23

[866] Resolution of (SR)'-S-isopropyl-3—(1-isoquinolinyl)-4,5-dihydro-5-isoxazole
carboxylic acid

[(867] 5-Isopropy}3-(1-isoquindinyl)-4,5-dihydro-5-isoxazdecarboxylic acid was
ciissolved in acetone (190 m{ ) by heating at 60 °C, and (S)- a -methyl-benzylamine
(14.5 m¢ , 112 mmd) was added. The reaction mixture was coded to room
temperature and stirred for 4 hours. The resulting precipitate was fitered and washed
three times by acetone (40 m{ ).

[868]

[869] Thus obtained (S)- a -methylbenzylamine sdt of (5 R
)-5-isopropy}3-(1-isoquindlinyl)-4,5-dihydro-5-isoxazdecarboxylic acid was
dissdved in the mixture (150 mf ) of acetone and water (4:1) by heating at 90 °C,



[ 865] Preparation 23 [866] Resol ution of

(5/7?)-5-isopropyl -3-(I-isoquinolinyl)-4,5-di hydro-5-is
woxesgkesicar boxylic acid [ 867] PCT/KR2004/002139

5-1sopropyl - 3- (1 -i soqui noKnyl gf, 4, 5-di hydr o- 5-i soxazol e

carboxylic acid was di ssolved in acetone (190 ) by

heating at 6 C, and (S)-a -nethyl-benzylamne (14.5 m

, 2 nmmol) was added. The reaction m xture was cool ed

to rombad tempen simpetnaang siitddedr § Béurd THOH@tinglftecipitate was

' i pitat filt d d wash h
eouAL 9B FEh LSRRl et and amsied A e
a - meethylbdmeplamiragilngf (St of (5 R

) - 5-{.s0pr {1 -1 soguingknyl ) -4,5-di hydro-5-isoxazaql
ecar ng%p ?(g}ﬁé% { él Shagt fl}élg gsvée{%’)qr?is I8! éa%‘ﬁ)é%atrﬁ‘?‘é( iq T‘&%a)zz'sg ;
of a2eB®ned.&dewater (4:1) by heating at 90 C coded to
[Sfogomterrperature, and stirred for 3 hours. The
r

sulting precipitate was filtered and washed by
[87dt et on€hg aicyl putityed (§Rnest o give pure ( S)- a -

t - j . 0 . . .
e Y SLRERRU S o dRER sdiTo S spxetoicopie iy,
ecardssmpraddyasing Chird CelfOD2dg9(4.0028mee) m mB T} nfi8drk]of n-
The l%%zhé?ﬁb ) n'ol'}’r}’iﬂ@cfroe(c@ﬁ%: %’1(5(9‘2 of %B?e'd(al e Sn?o%lﬂcle nl?ase at the
% gggj;)) ¢ acid S p

nyl)-4,5-di 1y ro- 5-1soxazol ecar ' %a

|
est i At e ofyl ilsimig tenqauginderpamuestasih  Coad! the 2Se:tiom

5 MMvelehBd WA ha. he RNENRRE ion ti
i sopropand/tri fkiggir%oggeti Cc agiﬁasoFsglvgf %?bffrv\?\%%t t}lﬂesrgtén%%n times
t he Sfolf mén Ghiseeeryand Hel min(y ipogped), esbpettivaly.n, t he

[87¢pl um tenperature was 40 C, .and the detection

vel ength was 225 nm The two optical isoners were

B%ﬁserv@&a‘é@l"t Hd retention times of 7.8 min (R isoner)

[874ind 21R&sdhifiord Soff CYMfound! €8PHCL i vely. [872] [873]

87g<arrplf 7§1 %874] Eeiol ﬂbgn of Conpound (lii-1) [875]

[ | soPhilsglRtige” oh heeeBED, f9BWRAANG 876] The two

Tt epar AL ve 1 QU a ChT Onatonr gy Sl BFu e MElive iquid
(di STRAOSBP I ERAURAEGEA Mo D YN AN Arkel Q). The mixture of
n- hexienenaéhaibiihsrioidetio aaa cm00/B2/a0k & (sAPRAUSROR PHAS at the

he flow rate of 50 m

sed, as th ile ase  at ,
o o aly G T i, BTRE aired B oniaseiog otpesed i W eafio of
t he 9981tdlﬂinggh6919tenﬁbﬂtﬁm@oﬁ 62266 ﬁﬁxﬁﬁt&ﬂxe%é%eteii&ﬁvzz@s&le@ th®8227 nm
mn . at .t . getectlion Vel e t 0 nm (the WO .
0 B D S G EE s SRR SR wh i R )y Shanged ratio unc

contdomio)Sihys citangedastertorerwhithel99:1 ratio was deprotected and used as the

seed for the resolution.
[877]
- [878] The optical purity was estimated by using Atlantis C column (4.6 x 250 mm, 5 m
m). The mixture of acetonitrile/water/triflioroacetic acidlswas used as the mobile phase

at the flow rate of 1 mé /min according to the folowing gradient:

[879]

[880] t = Omin, 0:100:0.1
[881] 3min, 20:80:0.1
[882] 50min, 100:0:0.1
[883]

[884] Under the detection wavelength of 227 nm, the two optical isomers were observed



86 mn). Thus obtained diastereoner of the 99: ratio
was deprotected and used as the seed for the

woeswliatsien. [877] [878] The optical purity waBCT/KR2004/002139
estimated by using Atlantis Cgcunn (4.6 x 250 nm 5

m1l m. The m xture of
acetonitrile/water/trifluoroacetic acid was used as

the nobi e phase at the flowrate of 1 m /mn

aCCOTﬁIt}EEgr teatibemésirl0Winke (TR, 3R iS5 A9 i
ity e (1) 18] g n( 50. 810 Oer)le[n%s ]]1{1@13% StR1somer) re

100: OSPSCtive ¥g83] [884] Lhder the detection wavel ength
[8865] 227 nm the two optical isoners were observedat the

tian t f 36 d 37.1
5P SO Rl ey rr Bk (S Jlioradsiiqras) (55
5R | Sefvls BBf}b; hol{35)4, S-dftlyass-
) - 5I |Ss bmop}y- 3-( EJ ??oagfyﬁél [ F}iy y)blﬂ?%&g%({l/%rﬁg?%onys}amlm) 4-0x0

ol yI]cgﬁ%’ﬁ }am no) 4- oxo pentanoate [887] [888]
[8NVR(500MHz, CDCl d 9.13(d, IH), 8.55(d, IH, 7.85(d,

[S:SES T gé(@dﬁ?@h&@%%ﬁ) g?[),?(do %g%&gﬁg&g ési(ib%% 78-7.65(m,
2. 79-421)752216 02(titp m, ZHM(%(m | 1), 4. 02(841(3% 3.8bld, 15, 090 88(dd, 1H),

cor S TAERs). A0, | S pbeP e B R TS0

[8B95- i sdpasepW+HB4A2 - i soqui nol i nyl) -4, 5-di hydr o-5-i soxaz
[89 d)]yl]car bonyl } am no) - 4- oxo pentanoate [892] [893]

H NVR(400MHz, CDA d 9.14(d, IH), 8.56(d, I1H, 7.87(d,
[8PH), 7. (R, 754 dsemenk) fer&sbeisl SRS wore3-@HR 4. 90(m

| H) )%-x g{(\-@n{)yl {Klﬂgﬁp@%{lﬂyl) |4'_@|; dlh%dx%sé-g%azgﬁg]c?r gﬁfl nggxgg) 4-0x0
: I\/H-HeﬂftPEO?tSQS] [896] (35>5-fluoro-3-({[(5/?
[892]

[893] l H-NMR (400MHz, CICl 3) 0 9.14(d, 1H), 8.56(d, 1H), 7.87(d, 1H), 7.77-7.64(m,
4H), 5.25-5.00(two g, 2H), 4.90(m, 1H), 4.03(d, 1H), 3.82(d, 1H), 2.93(dd, 1H),
2.77(dd, 1H), 2.42(m, 1H), 1.35(s, 9H), 1.11(m, 6H)

[894] Mass : M+H 472

[895]

[896] (35)-5-fluoro-3-({[(SR
)-5-isopropyl-3-(1-isoquinolinyl)-4,5-dihydro-S-isoxazolyl]carbonyl}amino)-4-0x0
pentanoic acid (lii-1)

[897]

[898] l H-NMR(400MHz, CDCl 3) 9.07(d, 1H), 8.57(d, 1H), 7.89(d, 1H), 7.78-7.69(m,
3H), 7.69(d, 1H), 4.88-4.79(m, 2H), 4.67(bs, 1H), 4.07(d, 1H), 3.81(d, 1H),
3.08-2.93(m, 1H), 2.91-2.82(m, 1H), 2.43(m, 1H), 1.12(m, 6H)

[899] Mass : M+H 416

[900}

[901] (3R)-5-fluoro-3-({[(5R

)-5-isopropyl-3-(1-isoquinolinyl)-4,5-dihydro-5-isoxazolyl]carbonyl}amino)—4-0xo
pentanoic acid (lii-2)

[902]

[903] ’ H-NMR(500MHz, CDCl1 3) 3 9.07(d, 1H), 8.55(d, 1H), 7.87(d, 1H), 7.75-7.68(m,



) -5-isopropyl-3-(l-isoquinolinyl)

-4, 5-di hydr o- 5-i soxazol yl ] car bonyl } am no) - 4- oxo
woentsanaie acid (lii-1) [897] [898] H- NIVR( 400 Mpiz T/KB2MI4/002139

d 9.07(d, IH), 8.57(d, IH, §9(d IH)y, 7.78-7.69(m

3H), 7.69(d, IH, 4.88-4. 79(m 2H), 4.67(bs, IH),

4.07(d, IH, 3.81(d, IH, 3.C8-2.93(m IH),

2.91-2.82(m IH, 2.43(m IH), 1.12(m 6H [899] Mass

: IVHHSHDlﬁSZ(BQQH) (5901435, 300, %02\ dJ QHD, 4,165/ %

) - 5- | %I -g%(nl socgw no?l nyl ) - 49ﬁé¥hyg§o 13122%@ 250,

onI] L 4-oxo0 pentanoic acid (lii-2)
[908D2] [Mﬁé)s] M=I-}NM%(500I\/HZ CDA d 9.07(d, IH), 8.55(d,
[9”5_% 7.87(d, IH), 7.75-7.68(m3H), 7.52(bs, IH,
8°50-4.35(m 3H). 4.02(d, IH), 3.80(d, IH.

[986113- 2. BORecryidllizaflo39(m [ H), |.C8(m 6H [904] Mass

H 4 5 2) R tall t 907
opb) T oSk 1Rk 2y e Lopropyi -3 (11 soqui nol
p yl) 54%S@rdpﬁ33d(ﬂesdﬁulnﬂmﬂzGLWHﬂlyMOb&BV*a}zamm%ﬂyl%no) 4-0x0
pent ?Eﬂiaﬁg’@ %9 (Ellﬂ -)1) [903] Crude /-butyl
[958]5 |s€€prd9mbluty85@0rp§e(<ﬂ[ﬂ5ﬁom nyl ) - 4, 5-di hydr o- 5-i soxaz
|yl t
PR L e SN S M —
0 C tanpatet(?réélgéwam@sol(vg@@ m3thplome QhﬁqrﬁbUb@bg)mﬂlcsdanbO °C. Tri-
(1. 8%th§gian¥\@3§ O?Qfélqgfhﬁ)?gacgﬂé idi ﬁ g;?q{% gre alag%({l %@ &tmedcfor one

The reacti g mxture was di stl er ’r
pr es $oiret 0 r(éé”ls gafipadnixpre why disdedtmieeref@ed pkegsure acﬂﬁissolved in

t he Btﬂy%@tat@‘éi lﬂﬁﬁ)egndttﬁe EHavatg)édjﬂggél %, 22@' Mrgr% acgueous W ium

hydr oxi de sol . The organi
sepalhéqf@’é}dea%“‘?rh@ laldu@ém@rcmas/@yer \Malé S@@t&t@canédhmoe)us layer was

W t hegtdah oﬁ&es&l@lte%yq gce‘/tjatg@M kgomh&ﬁéjd &g&@pfa‘fcﬂtr wht 81stiﬂed under

was di stled under reduced pressure to rénove
sol vERHCeAPFSSHERUFRPYeghe eyeat cheasitiar sesislug exs dnscmﬂ fry inethy!

E . b gt Ml'lstylf%ftﬂke (536 g? anggmall @H@uﬁt"@ lehysBFRUAL sPS_AHE¥SLRLER
uor o-
3 2OPPBBYI-@- ”'(qq“‘i“@@éﬂh"h%Fllhﬁi9‘1°)5-'140>5’1@wlﬂﬁpmqay5am@@képxomn

OI yI laait baawag ﬁl&b@@ft&ﬂstﬂiﬁﬂg’%} 16380ds Gt R6inde atﬁxq:dx%gﬂtmo
room:t enperat ure,

After stirri n for 1
r es uPEF RGP D& ‘ﬁ‘ie’(j é’f‘&“@\%@d g tﬂé‘-’r%é rraﬁarewégwéwl (wbuth etftpe and n-
9: nhexhwy @1®@AKL yret hyl t-butyl ether and nhexane (210 ).
[909]
[910] Thus obtained (35)-5-fluoro-3-({[(5R
)—5—isopropyl—3-(1-isoquinolinyl)-4,5-dihydro-S-isoxazolyl]carbonyl}amino)-4-oxopen
tanoic acid was dissdved in ethyl acetate (240 m{ ) by heating at 50 °C, n-hexane (240
mé ) was slowly added, and gradualy coded to room temperature. After stirring for 24
hours at room temperature, the resulting precipitate was filtered and washed with the
1:1 mixture of ethyl acetate and n-hexane (30 m ) to give the title compound (Tii-1,
46.0 g, 3S/3R=94/6.0). The optical purity was estimated using Luna coumn (4.6 x 250
mm, S mm, C ). The mixture of acetonitrie/20mM NI OAc (pH 6) (30/70) was used
as the mobile phase at the flow rate of 1 m¢ /min. Under the detection wavelength of
227nm, the two optical isomers were observed at the retention times of 8.0 min (3R
isomer) and 9.0 min (3S isomer), respectively.
[911]



[909] [ ] Thus obtained (3S)-5-fluoro-3-( {[(5R
) -5-isopropyl -3-( 1-isoquino

wayphgs/0418e di hydr o- 5-i soxazol yl ] car bonyl PCT/KR2004/002139
}am no) - 4- oxopen tanoi c acid g@as di ssolved in ethyl
acetate (240 i ) by heating at 50 C, n-hexane (240 )
was sl owy added, and gradually cooled to room

t enper at ur e, After stirring for 24 hours at room
[gclelwpera]f:’éﬁ‘eé‘me(“ﬁe resulting precipitate was filtered

[oasd masnadnﬂ\mﬁoﬂ hét thd Edsphddr GnbitshNbredcet at € and

exa give the title conmpound (lil-1 46.0
[93 35/ S ls @Caspmf‘e &BPYR &F CiFinewyotagses leélnq fiom ofic B were
usi ngxlb;eg},ad (pﬁxhﬁkml,’lar(d‘lacﬁvé(tee? mﬁﬂﬂf 15 a mthbd ke W’Pﬁ%ﬁ{g@rry, N. A.

of ace |tr| 30/70 was us
as t ﬁé ‘Eﬁ”é WQS'%}M{% Il:ﬂi:‘ O GW %t&’e thogs Wo@"ffmlngy 1994, 244,
Lhders1s. rWalEEEtN(H coa awa@eej aowt, 78 F43224RM a§ef¢w£§“@so r%nfmd by a

optical, iso served at the retent| on
of - 5.6 Repen B P TRRASVEY heshiot e o nsiey, Briefly descriving

respeco hNE;iZQ sulfuﬁits’l.ﬂThbﬂlefrry BXeret HENhrude, 1990356, 7689) were expressed

Det er. se inhi bitory effect 4]
Cos pis08t iftbRted M ST RN bl b B miiemeringio gve
t he f:mpmedf czapebe%enecappsreés%el ﬂlq}elsrceﬁtlsﬂfétrat@miYVAD AFC for thus

N bRy PR ASERa RELR0 SR Mg Aol BB ff cagpase-s

|\/|gt h@zdge used flendayerolingy spet 9’ adtiviBAf theGbthe st K:&ﬁblth; The enzyme

nd
pur i # e by glagf(r}ng']%%t 257%% ng%a%%a ¢ I%gr?[?%ﬁfmo?ft%a&?h‘%mrs na
act i buffy selgian nettaining F0mds HEEES @l 7. B}); BI%(w/ 98aebid) 0.0¢h(w/v)

pl O 2 b
Doo, CRAERFRORHRNACE T FERTIC S Yomnrh nfhe Spsgpcsirdhin
by nPeK¥ADCHFG far 1n camaéwld%%haﬁ@ﬁwefmadgmmyase 8, and
to giyg
ot SEEAE e P A RS TS RRSS spl el ena K of
cas pHis énhibitopepymAtetaxpineddyy eessyrinsah@reaciiod VAbd:lE{HEi{hﬁdﬁetlme lapse
for tHs&q [
ot o e 2 oF S b PRIk €, was
r eacf#cﬁ%teqxﬁgmé’éﬁrlrme‘ﬂe%@t Bk Piog, agrd i tbtfrmtheddlewmg Equation 1.
[ogncentrations of the inhibitors ina buffer solution
cont ai ni ng% 50 HEPES(pH 7.50), 10%w v) sucrose,
D®] 104 wEgYaliomAps,  1000M NaCl, | mM EDTA, and 10wM DTT in
[9t7he presengg1of /A0nM AcYVAD AFC for 1OnM caspase- |,
gm\/l ACBEVD- AFC fer 2.1 nM caspase-8, and 150nM
[DI8L | EHDPABED! or 200nM caspase-9. The inhibitory

[919pnst antrﬁealfsea%t&rﬁé (%) &bﬁnetth&d nhi bi tolrs wer e -
termn nmeasurin e reaction velocity with the
[92;6? n%‘pgl?a‘}iﬂedﬂaxémf‘ﬁ“&g‘?aé%éﬁt? (@hectroneter and by
[92abt ai répagtrd VB Xi GdrhineS F@@s&ﬂ@%@fﬂrmetéﬁo‘ﬂ@ﬁle‘%@:%@v@%% was
fromthe Li neweaver Qurk PM) g K fromt
e OSnman t]

fol 15 ﬁéher__e&ﬁléa[tlloa grayelengtlio he emission wavelength of 505nm.
[922]
[923] The in vivo inhibitory activity of the inhibitors was determined by subjecting Jurkat

cel (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 dive Jurkat

cels when the cells were treated by the inhibitor. Spectra MAX 340 Spectrometer of

Mdecular Device Co. was used at the absorbance wavelength of 440nm.



[915] [916] Equation 1 [917] K= -Jn (I-A/A )/t obs r
0 [918] in which [919] A neans cleavate rate (% at
woizos/2151and t [ 920] A neans t he maxi mum cl eavBQ®/KR20@/002139
(%9. OO [92 ] Spectra MAX Gemg,ni XS Fl uorescent
Spectroneter of Ml ecul ar Device Co. was used at the
excitation wavel ength of 405nm and the em ssion
wavel engt h of 505 nm [922] [923] The in vivo
[92¢hhi bitory activity of the inhibitors was deterni ned
[929}/ subjgeti ng Jurkat eel (ATCC TIB-152) to apoptosis
usi ng as anti body (Upstate Bi otech 05- 201) and by

det ec g i he éaghacgr 1char cordgng € VWBT-1
net ho own iR ncoeyr As s aHarf#Pas¢-9 996 Jurkat cel
Bi o¢hé¥a. ca B, /ID25nin0) cHéef[Me{M fen yrpRnyTQh Bl Y 6 IC_ (M)
Jur Kateetr s When theeets—Kere—treated—By—the
i nhil bilcr . Specltg}ES MAX 340 Sgédi4 onet er of Ml eculjar 225
Devil c . u at the a pancerwaverength—gf
4400 eIflgg4 235115€£aUe Co %?ase 1| Caspase-8 425
Caspasgs 9 Jur kat cell No. q%duij (MI'mn) KT7[T] (MW
n ) LKSFHEMY tC(LiMlice 1°9F5 3.3 E4 22.5 1dd|3. 26
E5 1.9fE5 B.25 lee 1.8 E5 32565 f 5.0 E5 1.2 1gg (2.7,
E6 I—5E632E5034+7++H+—3+—3E6-1-3-EZ 2. 0 E5 Q.1 .
liitulde 9 E5 0271EA H-| 2.3 EFSIH6I -2 4. 7 E52l55) 1.9 E9.17
4.7IKIK T2 BE5 . 1T 11 113 E5 39 2+mpri—6E5-20
ii I'TE6 13E7 2.0ES 0.1
Tii-u’ 1.9E5 071
Lii-1 23 E7
lii-2 4.7 E5
Lj 1.9 E5 47
Tkk 1.2 E5 1.1
n 1.3 E5 392
Imm 1.6 ES ) 2.0
Inn 2.6 E5 6.5
Too 20E4 50
Ipp 23 E6 1.7 E5 35
Iqq 33 E6 1.4 E5 37
I No Activity
Iss No Activity
Itt 4.3ES5 4 0.16
Tuu 2.9E5 0.98
Ivv 1.5E6 0.15
Tww 1.1E6 1.9
Ixx 4.0E4 26.5 -
Iyy 3.1E5 31.2




Inn 2.6 E5 6.5 100 2.0 E4 50 Ipp 2.3 E6 1.7 E5 3.5 1qQq
3.3 E6 1.4 E5 37 Irr No Activity Iss No Activity Itt

wa 2869208146 | uu 2. 9E5 0.98 Iw 1.5E6 0. 15 | ww 1PCE&KRRO®/002139
I xx 4.0E4 26.5 lyy 3.1E5 31.2§pzz 4.2E5 1.25 laal 1.8E5
0.33 laa2 3.2E5 0.56 laa3 1.4E5 2.65 laa4 5.0E5 0. 67
laa5 3.0E5 0.3 laa6 2.0E5 2.45 laa7 4.4E4 2.27 | aa8

4. 565-0+0-+aa9-2-3E5-1.-24 laal O 1 5FE5 1.02 laal 6.4E4

3 1 labdz 2|1.9E5 0.70 lapl 3 82845 0.35 laal 4 4. 1E5 ;55

0. 79 teaat—5%4—3E5 672 t+aal—66-—2E5-0. /3 1laal 7 1. 8E5

1.14 aagl 8 5.2E5 1.5 ldal 9 W8BE4 No|Activity |ad20 o33

3. 784 II\Io ACTT Vi Ty TaaZl |[No Activity No—Acti-vity—taaz2

No Act!PA t 3.2E5 0.56
Jaa3 1.4E5 2.65
Taad 5.0E5 0.67
Iaa5 3.0E5 0.3
Taa6 2.0E5 2.45
Taa7 4.4E4 2.27
Jaa8 4.5E5 0.70
Taa9 2.3E5 1.24
TaalQ 1.5E5 1.02
Iaall 6.4E4 31
Taal2 1.9ES 0.70
Iaal3 3.1ES 0.35
laal4d 4.1ES 0:79
Iaal5s 4.3ES 0.72
Iaal6 6.2E5 0.73
Taal7 1.8ES 1.14
Taal8 5.2E5 1.5
Iaal9 1.6E4 No Activity
Taa20 3.7E4 No Activity
Taa2l No Activity No Activity
Jaa22 No Activity
Iaa23 2.9E4 No Activity
Taa24 No Activity
Taa25 1.7E5 No Activity
Taa26 3.1E4 No Activity
Taa27 8.2E5 1.3
Taa28 1.8E6 0.6




laa23 2.9E4 No Activity laa24 No Activity laa25 1.7E5
No Activity laa26 3. 1E4 No Activity laa27 8.2E5 1.3
woOaa@21518E6 0. 6] 926] * Conpound lii-u is the PEBKR2004M02139
of Conound lii. [927] [928] Ezperinent 2 [929]
Therapeutic effect for LPS-induced acute hepatitis in
nmouse [930] Step ) Preparation of Hood sanple [93 ]
Femal e Bab/c mice (6 weeks, Charles River Laboratory,
[B8hka , * Fapmaund et is thedp?) foreCamppund igdi ti ons of 22
[637] 55% of relative hum dity, and |ght-darkness cycle
of 12 hours. Food and water were suppled ad |ibitum
(9%8] pyr ofjEperfipeid 2al ne were di ssol ved LPS
[debipopol yaa@paiticdkteando>- IPE-3ALBGRMcR |Hbpatitis in mouse
concentrations of 0.4 g/ m and 280 Wm,
[%gépectw&ﬁwmﬁiﬂ%ﬁxture was injected to

[9FIF€e | NFéhfe BARLRiceQb woekl] Ciitlles RivEFBMbAkGY YO &KL SFaph) Pwere kept
i njection of LPS an L D- ggjga%t s,anhne, .vehicle &g
mi xt HRECThe PBERens of ithan 610t ©laHKe Bpmigity 1ad: ight-garkness gycle of 12
was diohtst Bsbdbind iwiatee whiekegsplivd ddtibgami Me)yrdMaa e RainB Sere dissdved
t est gn(goun IS dc{qs%gl ved or t.he vehicle atone was
|t r A BRRARREHeSeei o] SO EA R SRGEBraigis @l O Tdurgnd 280
; rom Htggm_ﬂ d Edﬁgecitinélﬁ,czlhﬁ ggir nggd]uB@vmd iﬂj;zcﬁéﬂ Dg@m(iﬂé_tiﬁiitlﬁ%ount of 5 mé
rom.t heir ris, . t ep 2: termnatjon |
of tH é‘gai%’iﬂsﬁ%?&?‘tyoafte'{o‘?%ﬁfé SRR a@éar{l@mehfﬂ?e(a mixture
pl as nd PEGFO@céthatiol yTweass0oet e riefl whodintddeylfiveatines with saline)
Sl 8P e S8y 9 AT RSB bl ey
manufigedted ard Be mist ADTtS fonrs fsn the deguhjtctiont beqaampre were
t hat ,nj ecti. LPS and D gal act osam ne steeply
i ncr é’%ggngd?{?g] tkiuol'g%a‘gt%'i vity in plasma, and the test
[98&Ihhpounds i nhibit the increased enzyne activity in a
ge- degendent, IRIREL or B389 P0F JRRRG T SIS, ED 50
val ues Of The test conpounds Were catcutated. ustng
[9P#li sm sBietplasme AfT @risiphwesdie@oninedfogthe 100 tath@aydtkgined in Step 1

[935], . ¥ i ent 7).l nhicbi fect .
agai r‘f gltL] : %g}ga%%%?q?ti (E%g]spihg: #'%%S%e%lgt iége[eggg{cog{l{]ﬁ%f?e manufacturer's
| ndudastragtisi. Aepaasil itappaagsditkat fa dnjeation of 5PS and Dregalactosamine

steeply increases the ALT activity in plasma, and the test compounds inhibit the

increased enzyme activity in a dose-dependent manner. Based on these results, ED

50
vaues of the test compounds were caculated using Prism software of GraphPad Co. to
gve 0.01-10mg/kg.

[935]

[936] Experiment 3

[937] Inhibitory effect against hepatic fibrosis in SD rats

[938] Step 1) Induction of hepatic fibrosis and administration

[939] Male Spargue-Dawley rats (6 weeks, Korea Biolink) Wére lzept under the

conditions of 22°C, 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% haothane, abdomen of the rats were cut open, the
distal and proximal biliary ducts were ligated, the part between the ligation sites were
cut, 2 m¢ of saline was injected, and sutured.

[940]



[939] Mal e Spargue-Daw ey rats (6 weeks, Korea Bi o nk)

were kept under the conditions of 22C, 55% of relative
waanisdidle and Kght - dar kness cycl e of 12 hour sPCE&RL004/002139
and water were supplied ad |iBytum For the ligation

of biliary duct, the rats were anesthetized by

i nhal ati on of 1% hat ot hane, abdonen of the rats were

cut open, the distal and proximl biliary ducts were

[$dat ed, Tesieoppaund Hléh weseerdlylrdmiinisfeneil dna dotags offene/ kalbr, 10 mg / kg

"omt SleAEIEARS, h0LEA O ABNAEf ol BB o . cona
dosagbvesmd®=ng: 7-5kg-Sbdiged wityphasplaie hulflarypH Thtbyifive times, and
L1 s pmAlaun, O sl fogs L 2gARRIRR il FEEH ot e o
phos piegipeunsly Theadnfipisiration wap ynafle {as 1t wepkaftemhaveek from the Ligation of
adm nigstesed. To the control group was administered

t he solution wthout the test conmpound. The

[(Udhi ni strati on was made for 1 week after 1 week from

[d4he ||ggfebQﬂP@inoh'o?fi%uQ%Eion bR hiud %ﬂ%lairﬁnfp 20
Preparation of tissue section and S rius red staining
[9%8h4)  Anfierthe pbnigigitiensthbe 5 Were sedicpdIheigers were fixed by 10%
sacr i deb€@gormARenk b pRLENWBERN I 596k t@i)ékﬂe@s%vﬁ?b‘&gﬁ%d and stained by
forn'gi‘ n.and a Eﬁaraffl ection of 5 thickness was
pr epat A STHY "t f??é&d@@’ 2194 PP e pesgion wag dnveptigated(y an o
Si gngprical Ti€odcopsid @bsee! thOElNRS fibere 8Gltred @t U, B B8 rults are
ptical m craz&gee 0 observe the collagen fibers
st ai HEFCIEATF Y2 YAd  the results are represented in
[Bopure 1. [945] [946] Experiment 4 [947] Inhibitory
ect ai nst apoptosis during the bile stagnation in
[Q%g r at sg&ﬂg’]’e“fhg test conpound (lii) was admi ni stered
(3] t he Bibibitrg ekt eadainst anpopdesdd sdweige thgatb@ld stagnation in
accorsq%nlgatsto the procedure as Step 1 of Experinent 3.
After weeks fromthe operation, the rats were
[998kcr i f i Tredest Fdrepdund @i swaseadenifisteed thyhe SIYpanewhdsalbliary ducts were

formal i nd ,a paraffi ectd.on, of .5 t.hi cknes S

pr eggﬂgiégq ﬁﬂf EQOs{hg rr?lcgdd%ew%sgte 4 Pl %’&pegﬁﬂ‘?nbg‘ipf@ergﬁ%eﬁlfﬁgom the
Per oxipetasa, the r86 were Apoidiced iThe Dedre etiedixekibly 10Zhestitrld6gmalin and
accor.dj : . rer' s jnst iron.. More than

26001 o} &R RSB b RO 8 o
phot agingpipeplag Pe@@@aseelg izf iApaptiosin Detsictidvokit (Gheyhicon) according to
over| ' ul t 2.1 i 2. .The. .
over iy A B 3, SRS B BL 8B B
was cetmpletbgeapbiedie gPemegnitindtions wittouf oy @wilng of ablod résult was
I'nt Qﬁrfzrpﬂnlf@ r@g.Tﬁnemuﬁbeéto?gel§gﬂ?@rﬁ9%é§%b§g'{n%%§t?§estt gqgup was

case where the biliary duct was expo
| i garewntedand reprseRE in dipeiolamingnl ssah &n thhdolowing tathe the Sham

only op&igiiohEhdaR! G VRS WASRIRY Sif Y 8kt ¥ak @{potsgc?but not ligated, and the

BDL operation means the case where only the vehicle was administered after the

ligation of biliary duct.

[949]

[950] Tabe2

[951] Inhibitory effect of compound (lii) against hepatic cel apoptosis during the bile
stagnation

[952] (Unit: TUNEL positive cels / field)



ligation of biliary duct. [949] [950] Tatie2 [951]

I nhibitory effect of conmpound (lii) against hepatic
weebosapopb osi s during the bile stagnation [952PCTAR2004/002139

TUNEL positive eels / field)Sgam operation BDL

operati on BDL+Corapound (lii) BDL+Conpound (lii)

3ng/ kg 10nmg/ kg 0.76 + 0.15 16.7 + 2.75 4.12 + 1.3 5.66

+ 1.34 [953] [954] Concl usion [955] The effective

(1 e B GeBrER o1 ok Gb G4y | BB+ Compound (i

establlshed by the induction |of hemagkg fibrosis jomgikg

t hr qugh_ tHe—birte—stagnmation—n—addit+efr—the—Si-us

Red st%?@ﬂtﬁd%hawebﬁ =eVere |fibréds ih the conts.68 + 1.34

droup, but alnost no frbrosis i n the Compournd (i)
9% eat ed group. This result denonstrates the inhibitory

o%f f ect coha@ppound (1ii) against hepatic fibrosis in
~rats, and so it is expected that Conmpound (lii) can

[939% hi bi #he piEeCHKminhRition] o gperipsia C5% inbyhations b Soemimnd(Tii) was
Eversheivh b QONEL¥aihinBiiPh tidag] ésha@ils"ﬁ <]‘l)9}'; 881iSaR 101&1 8€haepatlc fibrosis

eel in cKnical application. The application

expdAtpEah HsPloiirgatoy. %fh@deé?j'afhecSIWSrRmmgmbyhm a severe
st agmabdion, thehid)htr@ séupl BuiVAhbRUS FRERALL thelb SR GEARRS éﬂ‘(‘)‘%ﬁed

hepati c &,br05| ue to the apoptosis is Inc

[ 9561 1P l7‘]S feéii‘b@?’?‘??éﬁ?test*{egs%Flt%ﬁteffsﬁl% §iogpond(lfikagpinst hepatic
in rfatr@sls{l%ag aMabeeit &erpa&tsd (lﬁt OBRKSud (Qf)'c%H%}hMﬁ[h% pharma-
ept r the ondltlon 2C, 55% of relativ

hum 8#%‘8)3&&%@? YRPEHFARK "é"§§1 8IS 8y Hfh@?%&@ragopt%mf hepatic

and cehinefinivg applisatjopl Teslagdcatidairhaybe Hahefa th@nly to the hepatic
each rat” was

i nduct,i on,of . ede the foot volu

measiirea B%fbﬂﬁ S(éji‘gﬁ@&’ﬁoﬂ‘é& 10 iioup depatis Jinse insss hepatic fibrosi
edeniag tonbb bpesisas imckded.e of PEGA00 : et hanol

WSE en80 = 15 : 7.5 : 2.5 was diluted by ten tinmes with
phosphate buffer) wherein the test conmpound is

[95di ssol Kguerinrent h® vehicl e al one was orally admninistered

[95g]!r11to tmé‘;'}%é%ﬁ"%% ?be}on%gts(gamm) was di ssolved in

e conc Ion o n~sal i ne, and subcut aneously
(959]nj ectMde Shtrats {(theeakisgBtientpaereflept uraker the@ofidtiSnsi o 204T€ 55% of

oo, ARy Y SR M LB B LEEL L,

t he ad siturg Gefoouthd indaistishofwiehiy, hd dom vbinti bf édch rﬂat(»%s measured

giggr glﬁﬁlggngﬂ]etﬁr-r g?fo??%\%ﬁr&%ﬂ%ﬂblp 5{ éc% (v@hlc\llva ?a r%g(tucrg lo?lgbe(gdrOO :
ethanol : Tween80 = 15: 7.5 : 2.5 was diluted by ten tlmes with phosphate buffer)
wherein the test compound is dissdlved or the vehicle aone was oraly administered
into the rats. Carrageenan (gamma) was dissolved in the concentration of 1% in sdline,
and subcutaneously injected into the right rear foot of the rats in the dosage of 100 0 .
After 3 hours, the right foot volume was measured again by plethysmometer. The
effect of the test compound was shown by edema inhibition (%) (see Tabe 3). The

edema inhibition (%) was calculated according to the folowing Equation 2.

[960]
[961] Equation 2
[962] 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



[960] [961] Equation 2 [962] Ederma Inhibition (% =
100 x (Average of the increased foot volunme in the
woehisokesiadm ni stered group - Increased foot veCumR2003/002139

the test conpound-adm ni steregggroup)/ Average of the

i ncreased foot volunme in the vehicle-adm nistered

group[ 963] [964] Tatie3 [965] Edenma inhibition effect

of Conpound (lii) Edema inhibition effect (% Dosage
[966hg/ kg) Average SEM 3 2.3 7.7 30 20.7 9.7 100 22.7 2.6
[96{4 66] [-[gggg Experiment 6 [968] Therapeutic effect for

eumatic arthritis in rats [969] Fenale Lewis rats (7

[96ﬂaeks Fdbmar irdbiRinedfect ofJagrapoyndw@ie kept under the

condj

| i ght - dar kness cycl eE@émd thhlisitiérSeffdco0f) and wat er were

Supp nrl arl | | hl 4R Type | | r\nl | ngﬂh howvi np\ WA S

di sspl irstagd\(nf/I@9M pcet i c agidghei N @ cbncentr ggjpn of 2
- ng/ nd—air—%g_and—t-he—sama_amjnf of Conpl et gml‘:lgeund's

adj uvant wag added to enul shfsy the solution a,4C 0.
of thus emulsifiedlsolution was subculaneously
injected indp the riattai ofygpe Lewis|rats. Afyer 7
days,_the emilsified solution was jinjected again in
the same mggger. Friomthe date on which the ond
enullsified solution was injected, vehicle (a i xture
96%1 PE00 : ethane! : Tween80 = 15 : :7.5 : 2.5 was
luted by ten tinmes with phosphate buffer) wherein
[96The t eExperdmpaturéd i s di ssol ved or the veh| cI e atone
s or | | the rat On Day
[%%ﬁ fr ‘i"hﬁ@gﬁw e,?fe?{]ft‘égt :}}6%“8 F‘f h%‘@%? nt ai ni ng
[968Imul si Fe¢rede Bewistitof, wiche, Chagles Rn\@arJafpamj wvmlldaptamwa&he conditions
mea et h ee Ta Ie 4
cdont 2 i s PR EETMSRRERA AR FHe S B oyl Rgod and
Equatdterrwede SL[LW@i] ad[hgimr]n Em@lﬂ icolaged (b@vﬁﬁe}) vizd @livgolved in 0.05M
I nhigpidtJ {9 L, fc I ncreased t
vol ljlrret?clna%t l&:\l 4?/08 Ceillﬁlgl&ﬁcf;m nrﬁg/?gere?étg gr ou g1 on DaY© %O?eomplete
| ncheandd aflivgentyweb adasditg empieifly e‘gtsolumrpmam 0-1 m{ of thus emulsified
admsﬂﬁt%n%&%u%u%@o&ﬁl Q?Cx eg%h(oﬁgfaﬂgfoﬂﬁe £QWIS ra bﬁ&% gays the

foot volunein the ve m ni stered group
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 : ethand :
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 oraly administered into the rats
every day. On Day 14 from the first injection of the colagen-containing emulsified
solution, the right rear foot volume was measured again by plethysmometer (see TaHe

4). The edema inhibition (%) was determined by the folowing Equation 3.

[970]

[971] Equation 3

[972] 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

[973]

[974] Further, p-value was caculated by Student t-test from the increased foot volume on



[973] [974] Further,

Foot volunme (m) effect (9

p-vaki e was cal cul ated by Student
t-test fromthe increased foot voluneonDay 14 to
woaodsioemis he significance.
edema i nhibition effect Edew%gjnhibition Dosage of

[975] [976] TaHe4 [ 9CTIKR200#1002139

Day 14 (nmg/ kg) Average SEM Average SEM Average SEM 0O
1.115 0.036 1.975 0. 257 -

dema t est
ose- dependent edema inhibition effect of about 2, 21,
[976nd 23%atx4 a dosage of 3, 30,
f rheumatic arthritis,

[97

inrats

10 1.134 0.032 1. 394*
69. 8al0L.480 O8I e vighi€icancd. 032 [ 979] [ 980]
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P1660)
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( Conpound €8) knownlilkd PCTP-R¥D
wer ¢ tested and I
Tabl
caspase-8 1.0Z (M

N the ot Tow

TS5 are shown g
%@& nst 69.8 10.8

&0BB40 46" £

e resu

B5) | 98@!] 133h|

e5. [9

147

HiT 1) TC O (Jurkat cert) 1.6 w01

[978M or " rgdue =0.032

[979]
[980]

[981]
[982]
[983]
[984]

[985]
(986]

In the foot edema test in rats, Compound (Iii) showed a dose-dependent edema
inhibition effect of about 2, 21, and 23% at a dosage of 3, 30, and 100 mg/kg, re-

spectively. In the model of rheumatic arthritis, the foot edema was decreased sig-

-nificantly (about 70% decrease) in the Compound (lii)-administered group on Day 14

when the negative contrd group showed the maximum edema. Therefore, it is
considered that Compound (lii) has an inhibitory effect against the progress of in-
flammation in an inflammatory disease model, and so can treat the autoimmune in-

flammatory diseases.

Experiment 7

Effect comparison with the known compound

Compound (lii) according to the present invention and LB84068MP (Compound
68) known in FCT/KR00/01047 (WO 01/21600) were tested and the results are shown
in the folowing Table 5.

Table 5



ED (LPS + Gal) 0.99 ng/kg 0.01 ng/ kg Solubility

(pH=7. 44 phosphate) 0.93 or less [987] [988] As can be
weeears/krsam t he above TaUe 5, Conpound (lii) aceorakiR2g04/002139
to the present invention showed an increased

inhibitory activity by 10 tines or nore agai nst

caspase- 8 and Jurkat eel conpared with LB84068MP, and

by about 100 tines agai nst LPSi nduced acute hepatitis

nodef (MOUSE). ASO, Tegar di ng _t he physicofchenical
properties, the conpound|sho 8&%ﬁhﬁwed sflubi ty, ZEind

SO c@n be easity used asfan |n ection—_Thar—Ts,—the

conpburkeedf] agpinst prseaserdt i nveld B M mms hi ghly30ﬁ)7r@/1' min™)
inpravéa’eTTects than the conparlson compoprd—of
LB84D68MPI¢n Udeteellspect ¢ of actfwMy and 0.1 uM or less
phys| co-chem cal propertifes. O alnB I I /A conpournd

of the foFBwmFYbE/MI a (1): [24°2 | B. 1) i HOWBLE

) R [ es S|np| al kyl charn (- STTpre
cycbaﬁr E@’rh%&é{ -4 PRRsplsy aryl Gr By eriss) | (‘or si npB g/mt

kyl chaln substltuted by aryl (-SACGAr), [3] T R
wgfbpresents -SAC, -SCAC, -Ar, -SAC-Ar, or a side chain
[988]35| du@sQfin Be {chf BRI Movamhios erf})%unda(gg a%&?dlﬁg ﬂpcﬂy Ex%sent

of formula (1) may exist in a specif I'astere
f or IV EHIORFhANFIE8 ThoFRasebinhiRiiern 2EHY G Bmes of mme@gaum caspase-

is ae‘.mqhﬂatm@@ﬁ?ﬁr?@w&hmmmeandi%bb& 10D %ind3s 9 g%a%p LPS-

or th 0 have a protect
gr odﬁ‘?‘icﬁg Q?Pé?tlsf’B?‘{Fﬂn’z )RA\lléﬁerF&ﬁfﬁHn&?thP§ SSQQhémlcal 4
sul freayiiictetht 06MpdunPeNbTa ilpived ShubiifR 4nd so §ﬁ§|9e &6y TRYd as an

exist.int ceuticaly accepta salt

e EFRE: Ay Ehe P RO AL R AESH ot 396 bl more improved

C Ontedifietrs Iﬁgm&l@er dompptisomiogipyundast LIBREOSSHIANA WO :9fectsQIf AR VAty and
% hS Zi(l st _i.n the form of pharmaceuticaHy

accé)ga YAB7ENCUFY PRAYHR is a side chain residue of an

am no acid containing a base noiety, Ill) R represents

-SAC, -SCAC, -Ar, -SAC-Ar, or a side chain residue of

the natural am no acids; and the conpound of fornula

(1) may exist in a specific diastereoneric form or

m xtures thereof when the carbon to which R2 is

attached becones a stereocenter due to the R group;

t he conpound of fornmula (1) may have a protecting
group in an ester form(-00 R wherein R5 is -SAQ or a




sul fonam de form (-CONHSO R wherein Ris -SAQ or may
exist in the formof pharnaceuticaly acceptable salt,
wohers/oRis16 a si de chain residue of an am no acPdT/KR2004/002139
cont ai ni ng carboxyl noiety; qr the conmpound of formula
(1) may al so exist in the f oPth of phar maceuti cal y
acceptable salt when Ris a side chain residue of an
am no acid containing a base noiety, or R2 further
represents H; (CH) (R?(:Tg in R7 is -SAC, -SCAC,
-Ar, or - SAC 8 Ar, and Sr 2; or -(CH) OC(=OR
V\herel n Ry v 2 n SACGAr, and n
[]— 1 or 21 161 ire r&gsenténgf?éﬁdaﬁ%) (n =0-4), -O(CH
[2])-(n=0-l, "NR -(CH) - (n=0-2 2 2n 4)
vvherelnERA S C, -Ar, or -SACAr,V)
Brepresents H, R? rSCAC, -Ar, or -SAC-Ar, or VI) R
and R may forma~cycle together with the carbon atom
to whi chi(ly hey are attached, where -R-R - is -(CH
- (CH- O%:Km)n , or -NR -(CH) - wherein n+nx9 and is
- SAC, Ctl , -SAC-Ar, -C(=0- SAC, - (C(=0 - SCAC,
- ( O) A R repgresef HO)impla@kal chain (+$A® simpteayebdlieyl chain (-SCAQ),

- r Ar;
Q20 G BB A s iR ghagy i bang by @ (0a g

(Blor SAC IAR reprQSI%hiQ’rSPGO mecwmrﬁmﬁ:-m 3r i side SIAG) resISGAG, al the
: é‘r CA Cor _n&?f’a‘cﬁ?’aﬂno §01@'|:axg'h1 %@u%dwcﬁrﬁlﬂg m%a&%ﬁt Tﬁ%ﬁpemﬂc di-
wher ei n agteregmeng form,por ml@res ﬂBFeOf when thaRerRoBto(vAiEh Ruriel atRched
6 each %@omes%’%@reocen&r aum R™ g%Blg) QF thie goaﬁ'n’d oPformula (1) may

together may form 3- to 6-nmenbered sat,ur at

unsat ur JRERR BPECESEFRRY an eBR form GOP R vawesin RS@A@C) ora

- A, Or srlfopAaidBdrm CTONHES he'  sthwh ‘Rgxsf Qﬁ@lo‘ﬁma g}f‘ist\ln He form
N R24 R4 R24 R24 wherein 29 Yis H -OH -ORT{ =

or SC‘AQf pharmagepeafyraceepiaife salgphen By - is as(quham p:e&duq;pf an amino

;)rBr '3 gcrd@%tammg,carbb\k&\ nrofety; e &h@%org}&oﬁ@ o'?forfn'ﬂggl)'may%gemst
- (=0 RIRYW f?rmoj pgﬁa]awgca]ly Scceptgble salt when R 1s a 51de cham residue of

an amino acid containing a base moiety,
I1I) R’ represents -SAC, -SCAC, -Ar, -SAC-Avr, or a side chain residue of the

natural amino acids; and the compound of formula (1) may exist in a specific di-

r

astereomeric 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 -SAQ or a
sulfonamide form (-CONHSO R wherein R is -SAQ), or may exist in the form
of pharmaceuticaly acceptatle 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 pharmaceuticaly acceptatle salt when R ?is a side chain residue of
an amino acid containing a base moiety, or

R’ further represents H; -(CH 2)n0R7 wherein R’ is -SAC, -SCAC, -Ar, or - SAC-
Ar,andn=1or2;or -(CHZ)HOC(=O)R8 wherein R® is -SAC, -SCAC, - Ar, or -
SAC-Ar,andn=1or2,

IV) A represents -(CH ) (n=0-4), -O-(CH ) (n=0-4), or -NR® -(CH ) (n=0-
4) wherein R’is -SAC SCAC -Ar, or -SAC Ar



each are -SAC, -SCAC, -Ar, or -SAC-Ar ), R2is H,

-SAC, -SAC-Ar, or -Ar, salt, or stereoisoner thereof.
wP2p0sA215ihe conmpound according to claim1 wher eCT/KR2004/002139
represents H [5] 3. The conpgund according to claim1l
wherein R represents -CH COCH, -CH COOR3 (R =SAQ or

-CH CONHSO R4 (R4 = SAQ [6] 4. The conpound accordi ng

to claiml1l wherein Rrepresents H, -SAC, -Ar, or - (CH

) (R? (RV)BrepﬁMitsHSGmC, -SOXC, -Ar, or SNEEAr,orand n = 1 or

wher e| n &Y) Repr e-srcl?er%?g cé)g%?ecﬁf%%{r%&g‘& 938?3 alt%ﬁo lM:h they are

or - COCHattatedhehes R-Rv-iis-(CH 2 =1 )-Q-(CH Br-, or-(CH ) MFR -(CH) -
R16 2 2 2 1eac

R AL Fifxﬁﬂ%gﬁ xfé]R ?s ?A@ esc&é-Aé % @LO)%AC -
sat ur at e6(=@) Sﬁh’éht@ﬁ"@r)e”d @fyéjl(éeo)g&@i]p‘)r, or -SR(Ris

- SAC, - %’r%qré!énts ¥(= D%?cﬁ(‘) wh&r@ 1sT§‘§CC% @Rgr or -

accordin 1 wherein, epr ese

repr esenSéGf’@HCKf@qH O@ﬁFQﬁ]‘«’E %TRHRSAQS@@ -SC:H AC-Ar;
R4 (R4 2, @2%1; o R vhn e)ermé;tsem%fem&c bag P CoAE .CHRCH- SO,

andn—

owsiexz)nR | 9ySACy éﬁﬁ&eﬁt 8T =SAGHAY; -C(TCPDCH—ﬁH@ or - COCH.

or -0- (C'there(lﬁlwvgéo% )F, m B, LEANRSRA S kha R‘Sé‘ééh are - SAC, -

- SCAC,

X represents -

) VI COCH N
Sc@cﬁror S @iy prspecthopa fm 3 to 6 mombsresseserated or

OAr O(EE' t%@ﬁr y&XE irogg]—'SISﬂlﬁ” (REAT, SSCAACAT,02CAKC-Ar), or is

-Ar or

SAC— 7. The conpound accor di ng

to clai n\hif%t‘(l%f%”l%el ect ed fromthe followi ng group:
(1) (39)-5-[(2,6-di chforobenzoyA)oxy] 6 3-(
{[ 5- met hyl

ant

[4]
(3]

(6]

(7]

(81

Y
9 7 “pheny\ - 4, 5- di 5- |§ g0l yI ] carbonylo Y
1 N0) o xopent An, oic a el aa) ,PPRJ .
(38)-3-({[5';?2net'h)® pheny ¥ mvhydr oxazol%ﬂ] Y I Y

wherein

Y is H, -OH, -OR" (R = -SAC or -SCAQ), -C(=O)R * (R’ —-H -SAC, or -
SCAQ), -F, -Cl, -Br, -I CN -NC, —N ,-CO H CF -Q0 R ‘R’ =-SACor -
SCAQ), -C(=O0MHR *' (R*' =-SAC or - SCAC) or -C( O)NR "R® (R® and R”
each are -SAC, -SCAC, -Ar, or -SAC-Ar),

R” is H, -SAC, -SAC-Ar, or -Ar, sdlt, or stereoisomer thereof.

2. The compound according to claim 1 wherein R represents H.

3. The compound according to claim 1 wherein R’ represents -CH CDOH CH
COOR’ (R ’=SAC), or -CH CDN-ISO R (R'= SAC)

4. The compound accordmg to claim 1 wherein R’ represents H, -SAC, -Ar, or -
(CHz)nOR7 (R" = -SAC, -SCAGC, -Ar, or -SAC-Ar, and n = 1 or 2).

5. The compound according to claim 1 wherein X represents -C(=O)CH 2OAr -
C(= O)CH OC(—O)Ar or -COCH -W wherein W is -N , -F, -Cl, -Br, -, -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' (R is -SAC, -
SCAC, -Ar, or -SAC-Ar).

6. The compound according to claim 1 wherein

I) R represents H,



car bonyl } am no) - 4- oxo- 5- phenoxypent anoi ¢ acid (Ibb);
(3) (39)-3-({[5-ethyl 3-phenyl

W 2605¢2i816r o- 5- 1 soxazdyl | PCT/KR2004/002139
car bonyl } am no) - 4- oxo- 5- (2, 3, 3} 6-t etraf | uor ophenoxy) pe
ntanoic acid (lce); (4)
(3S)-3-({[5-ethyW (I -napht hyl) -4, 5-di hydro-5-i soxazdyl
] carbony] }an no) - 4- -5-(2, 3, -t et;r af | -
or ophenoji)g%é‘?ﬁeéﬁ‘&? c&g@gﬁf Fg]g}&)(?%) (R 3840301-CH CONHSO R’ (R
{[ 5- et hyl=Sx@)2- napht hyl ) - 4, 5- di hydr o- 5-i soxazdyl ] i
car bonyl 2 7,7
}ani no) - 40b% Jerresents 3L 554 C & % {Gh) Sh R ox s34end @AG: @, or -
acid (| eSAC-AQhnd B3S)1-632§, {[5-ethyl-3-( 1-isoquino
nyl)-4, 5-di hydr o-5-1i azol
cgr zJo nyl }Ig%%‘?ﬂrﬁ-’sﬁgtﬁ 5@?@{( @%MQ %-PdlHat 1 @67 ¥phenoxy) pe
nt anoi ¢ &k iBoreprefeh)s;H, (FAC3-SCAG-4t, byiSARZ-AL- | soqui no
nyl ) -4, 5:8{ Bydr o- 5- i I
car bony| ﬁ%ﬂ%ﬁrqsgﬁf T%ﬁl )oegocp];{eﬁt éCptlgfI-nggﬂCQCﬁszyc’?OCHZI, -
(8) ethy Op5—-E0RYI OCOAr or -COCH SR” (R” is -SAC, -SCAC, -Ar or -
3-(l-iso gkg i nyl)-47°5-di hydro-5-1soxazol yl] carbonyl
}am no) - 5-TKi 3'r 0- 4- oxopent anoate (l1hh) ; (9)

[95- f f oor o7 3THe{domppurld-ageardinp topsitn3 hich sogletad fromythe foldwhng
- di hydr o- -ubsoxazdyl ] carbonyl } am no) - 4- oxopent anoi ¢
acid (1iF) 2(10)
3- ({[ 5- ethy38-542.gdichigrabaydoylaxy3 - di hydr o- 5- i soxazdy! ]
g: ar bonyl h-‘i‘WSQ&&E}EBfp'hWL@,SﬂﬁlW&?@?—%?%ﬁ]cﬁgb%l aI ixjx())-;df—c;xopentan
3- ({[ 3- (PengidtlBRlphen- 2- yl ) - 5- et hyl - 4, 5- di hydr o- 5-i sox
azdyl] c Lk am 5 ra:4e 0XJ ic acid
(] ki)]; (?% %333}{ ggpn &? % ?%%!"%%ﬁ#&d@?%&&%w
A~ i ndol - arfqnyllsminoprioxa-Sephgnonyaeamsiq asiskdbtdy | | car bonyl
}am no) - : . Isa; 3 RN pent anoi c
acid ( )éj%ggg%& ?eﬂ?ﬁg(pﬁ ?@3%%%%99& Y
H i ndd- 2¢3/PonyBaming 2955:50@ﬁ;ﬁa@-zflrsﬁos@bawybqemanoic acid (Icc);
?iz ;Jonyl U3 [BINB)({ [3=diky4 3N PndpHmAPEBIaaHYAEF5 Aok oyl |
(35) - 3- (§qengti Aoz 4 OrONASH MY Iefrafueyarhenp <3 pgntayaie eriddid);

soxazol y{s) (35)-3-({[5-ethy}3-(2-naphthyl)-4,5-dihydro-5-isoxazalyl]
car bonyl } am n(i) - 4- 0x0-5-(2,.3 65 6-tetrafl uorop er]oxycz e
nt anoi c al?oay]( arpwﬁ)-f-;ox?-fé »3,3,6-tetratliorophenoxy)pentanoic acl gee);

(39 - ?h [ $62(ﬁ-d}(p[’ﬂfeﬂfy@wnm;s{lhih@myl])-4,:S=<{iﬁ){c§o—$timk|az®'l][ 2- (I
- hap yl)e . o
4755a1 ny GBI LA A5 T AP ARy o8 bR D)
aci dh § Iho<f0) 3—({([16?%tﬁa)isaqdir(oﬁ@lm,sJaiwyd%-i-isekazolyu
- nap yf gx . L
4, 5- di hy‘iﬂ%&ﬂ‘ﬂ?@%%%%‘&‘VP)“&%@PB%%W%%@%4- 0x0-5-(2, 3,
g) Gét ?E E(gf Mwldﬁﬂﬁ En?bl}%ﬁ-(Dﬁmq&ﬂ?ﬂﬁ@})alﬁ-ﬂihildxﬁmisop(azalle 3
- 3- - -C 0- _-na 0
net hyl }-q:‘;‘fbé’%@?@ﬂ%g g‘?%&é‘f‘%@%ﬂ%ﬁ%%&?i;) car bonyl ] ami no
% [ 4- ;3xoi (i) ﬁ-ﬂuﬁgsz(wﬁ g)-s-iﬁ;ptqpméae@kﬁmqg}«gghrgem,ammyaroaszisaxazdyu
aq) ; . 7 6-et NOXy-3-(114.( 5/~
1-i soquiCr?r?oflﬁiﬂlpa%pﬁ?&??tarﬁ%g %c-“lg élgé(azol yl ] carbonyl an}
i no) - 6- d10) 3-({[5-ethy}3-(4-quindlinyl)-4,5-dihydro-5-isoxazalyl]
carbonyl }amino)-5-fluoro-4-oxopentanoic acid (Ijj);
(11) 3-({[3-(benzothiophen-2-yl)-5-ethy}F4,5-dihydro-5-isoxazdyl]
carbonyl }amino)-5-fluoro-4-oxopentanoic acid (Ikk);
(12) (3S)-3-({[3-(1,3-dimethy}1 H-indok-2-yl)-5-ethyt4,5-dihydro-5-isoxazalyl]



X0-4-hexenoic acid (Irr); (19)

(3S, 4E) - 3- ({[ (51 ?)-5-isopropyl - 3- (| -isoqui noiinyl)-4,5
wedodsodrsae 5- i soxazol yl'] carbonyl } am PCT/KR2004/002139

po) - 5- (et hyl sii fonyl)-4-pentgnoic acid (Iss); (20)

5-fluoro-3-( {[(5 5)-3-(

1-isoquinolinyl)-5-propyl -4, 5-di hydro-5-i soxazol yl |

car bonyl } am no) - 4- oxopentanoic acid (ltt); ( )

3- ({ [ (55grbényéYahiio)d=-dxo-5-(2,3,5,6- tetrafhlorophenoxy)pentanmc acid (I1);

c apggﬂ;h%ég%f‘u( 55“3 b @%@éﬂ%%ké%@&y&r%q -{sepyazolyl]

(22) 3- ¢drbuybantnogSHjpbro-4-oxopentanoic acid (Imm);

iaﬁﬁoﬂﬁ'l%iﬁ%( e S GpaRR RGeS ngeapas)

carbonyl }amino)-4-oxo-5-(2,3,5,6- tetrafhlorophenoxy)pentanow acid (Inn);

é[zéi’f e e SR S SR

(1w ; Q,Z43)1h}231rc( -$fisoxazllylficarbonyl)amino]-4- oxopentanmc acid (Too);

gaﬁgog;I%Zhl {ge?ﬁigggn%m&hgbgﬁ ﬁ%ﬁc acid (Ixx);

(25) 4,5- d1hydro~5 1soxazoly1}carbonyl)ammo] 4-0x0-5-(2,3,5,6-tetrafiorophenoxy)

3- ({[5 i ndi nyl) -4, 5-di hydro-5-i soxazdyl ]
car bony i Ic’k)%’)(:&]gu@ruoro-4-oxopentanoic acid (lyy);
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carbonyl}amino)-4-oxopentanoic acid (Izz);
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5-i sopropyW 5-di hydr o- 5- |soxazdyl}carbonyl)an1no] 5-fb

or o- 4- oxopent anoi ¢ aci d (Iaa95 (36)

3-({[5-ethyl-3-(4-isobutyl-2-pyridinyl)-4,5-dihydro
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o y}pentanoic acid (laal9
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(39) 3-({[3-(4-cyclopenty}2-pyridinyl)-5-ethy}k4,5-dihydro-5-isoxazolyl]
carbonyl }amino)-5-fluoro-4-oxopentanoic acid (Taal 3);
(40) 3-({I5R
)-3-(4-cyclopentyl—2—pyridinyl)-5-isopropyl—4,5—dihydro-5-isoxazolyl]carbonyl }a
mino)-5-fluoro-4-oxopentanoic acid (Iaal4);
(41) 3-({[3-(4-cyclohexy}t2-pyridinyl)-5-ethyl4,5-dihydro-5-isoxazolyl]
carbonyl}amino)-5-fluoro-4-oxopentanoic acid (Iaal5);
(42) 3-({ [5-ethyl-3~(5,6,7,8-tetrahydro—1-isoquinolinyl)-4,5-dihydro-5-isoxazélyl
Jcarbonyl }amino)-5-fluoro-4-oxopentanoic acid (Iaal6);
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of (3S) ) 5-ifdpuapyB-B~isddufriiry1)-4,5-dihydro-5-isoxazdyl]carbonyl }amino)-2-0
xobutyljoxy }-1-methylpyridinium triflnoromethanesulfonate (Iaa25);
(52) 2-{[(35
)-4-carboxy-3-({[5-ethy}3-(2-isopropylphenyl)-4,5-dihydro-5-isoxazolyl]carbon
yl}amino)-2-oxobutyl]oxy }-1-methylpyridinium triflioromethanesulfonate
(Taa26);
(53) 3-({[3-(5-chloro-1-methytl H -
indok-2-yl)-5-isopropyt4,5-dihydro-5-isoxazdyl]carbonyl }amino)-5-flioro-4-ox
opentanoic acid (Iaa27);
(54) 3-({[3-(1,5-dimethyt 1 H-indot2-yl)-5-isopropyt4,5-dihydro-5-isoxazalyl]
carbonyl }amino)-5-fluoro-4-oxopentanoic acid (Iaa28); and
(55) (35)-5-fuoro-3-({[(SR
)-5-isopropyt3-(1-isoquinolinyl)-4,5-dihydro-5-isoxazolyl]carbonyl }amino)-4-o
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nyl) -4, 5-di hydro-5-i soxazol yl ] carbonyl } am no)-4-o
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with theByp j cceptable carrier. [17] 13.
The conposition RE or to claim12 for the

treatment of dermen®ia, rebral stroke, brain
[13]npai rngpd) due to AIDS, diabetes, gastric ulcer,

cerebral injure by hepatitis, hepatltls I nduced

hepatlc‘HP§€gses acute hepatitis, fulmnant hepatic

failurea,ld rer' &, rah@@(&irédef&ﬁﬂ%s 8escAb&IAR claim 1.

ranspl tion rejecti c.arthritis,
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in clai g} %ﬁy rltnaﬂ%]} 5&1@955&%d%§%? lvréthalt,'cgylfstta?rand re-

conpoun or stereoi so
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[16ﬁ3ar rier ol RfkrapQiic onﬂgésm tgpérr]e%n%\‘n nﬁﬂaﬂgnﬂtml fagﬁrgﬁopltos%

and apoptosis, - conpr | ni st r|n
anmount Gﬁmpmﬁ@lgdhﬁswé@ée Inrh itor Pmp@odpﬁinmulef( 1)§ seftyen stereoisomer

(1), salfereoPhs BHALER RS s axhsatfve ggg%gﬁ a)c%ﬁ%rkvﬁh% AbMrma-

1 to a patient suffering frominf
apopt osFeticflygjceptable qarfigfe of t he caspase |nh|b|tor

(17§ 0mpound3 ofye oA Rn @ddordifigtd alaifl 125 £ e HeI QB of dementia,
cerebral stroke, brain impairment due to AIDS, diabetes, gastric ulcer, cerebra
injure by hepatitis, hepatitis-induced hepatic diseases, acute hepatitis, fulminant
hepatic failure, liver cirrhosis, sepsis, organ transplantation rejection, rheumatic
arthritis, or cardiac cel apoptosis due to ischemic cardiac diseases.

(18] 14. The composition according to claim 12 for the treatment of acute hepatitis or

liver cirrhosis.



thereof as defined in claimfor preventing
i nfl ammati on and apopt osi s.
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15. The composition according to claim 12 for the treatment of rheumatic

» arthritis.

16. The composition according to claim 12 which is formulated as an oral
preparation, an injection, or a patch.

17. The composition according to claim 12 comprising the compound (lii) as
defined in claim § as an active ingredient.

18. The composition according to claim 12 comprising the compound (lii-1) as
defined in claim 10 as an active ingredient.

19. A process for preparing the therapeutic composition for preventing in-
flammation and apoptosis as defined in claim 12, comprising admixing the
caspase inhibitor compound of formula (1), sdlt, or stereoisomer thereof as
defined in claim 1 with pharmaceutically acceptable carrier.

20. A method for preventing inflammation and apoptosis, comprising ad-
ministering an effective amount of the caspase inhibitor compound of formula
(1), sdlt, or stereoisomer thereof as defined in claim 1 to a patient suffering from
inflammation and apoptosis.

21. A use of the caspase inhibitor compound of formula (1), salt, or stereoisomer

thereof as defined in claim 1 for preventing inflammation and apoptosis.



