Description | SOXAZOLI NE DERI VATI VE AND NOVEL PROCESS
FOR | TS PREPARATI ON TECHNI CAL FI ELD The present
invention relates to an isoxazoline derivative having
cyclic carboxylic acid hem ketal noiety for use as a
caspase inhibitor, a process for preparing it, a
phar maceuti cal conposition conprising it, and a use
t her eof . BACKGROUND Aﬂ@ ?@ﬁ@ﬂ |nhibitor refers to a
conmpound that can inhi spase activity, thereby
regul ating inflammati on or apoptosis caused by caspase
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to control apoptosi PRWPARA 1¥ N, Methods: A
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The present invention relates to an isoxazoline derivative having cyclic

carboxylic acid hemiketal moiety for use as a caspase inhibitor, a process for preparing

it, a pharmaceutical composition comprising it, and a use thereof.
BACKGROUND ART

Caspase inhibitor refers to a compoun& that can inhibit caspase activity, thereby
regulating inflammation or apoptosisr caused by caspase function. Among caspase
inhibitors, irreversible inhibitor is known to show more effective inhibition activity
since it irreversibly inactivates an enzyme to control apoptosis (Wu J. et al., Methods: A
Companion to Methods in Enzymology 1999, 17, 320). The following compounds are
known as irreversible inhibitor, and have 3-amino-5-fluoro-4-oxopentanoic acid moiety

in COMmmon.



di sease, sepsis, osteoarthritis, osteoporosis, acute
and chronic nyel ogenous | eukem a, neningitis,

sal pingitis, septic shock, cholangitis, colitis,
encephalitis, endocarditis, glonerulonephritis,
hepatitis, nyocarditis, pancreatitis, Type | diabetes
mellitus, nmultiple sclerosis, Al zheiner's disease,
Par ki nson' s di sease, hepatocirrhosis, etc.
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On the other hand, for 3-amino-5-fluoro-4-oxopentanoic acid moiety of caspase
mnhibitor, such preparation process as the following Reaction Scheme 1 (Revesz et al.,
Tetrahedron Lett. 1994, 35, 9693) is known in the art:

Reaction Scheme 1



SUMVARY OF THE | NVENTI ON The present inventors have
continued to study a conpound that can be used as
effective inhibitor of caspase, and a process for its
preparation. As a result, they discovered that the

i soxazol i ne derivative having cyclic carboxylic acid
hem ketal noiety according to the present invention
has good caspase i nhi bition activity, and can be
prepg tfd i.-n high purity H
crystalti zati on- i ndoged
conpletd_the present i

vention. Thus, ohe &bject of
t he prese@@tBunventi on i %%Pprow de a c ound of the
following fornula (1) wi ¢ he structure .

I soxazol i ne and cyclic carboxylic acid hem ket al

noi eti es-1and a novel progess for effectiyves
preparation thereof. Another object of the present
invention is to provide an am ne derivative of the

f ol SOMMARCORTANINVERTION er nedi ate for the
conpound of the followng formula (1), and a process

for preparing it. Another object of the present
invention is to provide a pharmaceutical conposition

for treating inflammtion or preventing apoptosis,

coriire syt ttventocolpeuedtioded: thetidy 4 cvnpgindchatdan belised as
and pharmaceutically acceptable carriers. Another

effe&l%%%bﬂtr Jfféssp%@%ﬁeﬂs pkdBs&Nok B8 p fe?afa@ioﬂ._r ovide a met hod
for treating "5 inflammation or eventing apoptosis

subj risin nlsterl _— . .
he‘?sa o Eafiey dRPeEs S g ool Uerhivsnbene cylic
t he follomnng fornula (1) to the subject. Another
carbayjliectcidherhiketab nesetytaccordmgt odhe ipsestut jpventiotichaa gosé cafpase
t he conpound of
inhibition activity, and can be prepared in high purity by using crystallization-induced
dynamic transformation, to complete the present invention.

Thus, one object of the present invention is to provide a compound of the
following formula (1) with the structure of isoxazoline and cyclic carboxylic acid
hemiketal moieties, and a novel process for effective preparation thereof.

Another object of the present invention is to provide an amine derivative of the
following formula (4), an intermediate for the compound of the following formula (1),

and a process for preparing it.

Another object of the present invention is to provide a pharmaceutical
composition for treating inflammation or preventing apoptosis, comprising the

compound of the following formula (1) and pharmaceutically acceptable carriers.

- Another object of the present invention is to provide a method for treating



the followng fornula (1) for the preparation of a
medi canent for treating inflammation or preventing
apopt osi s. Anot her object of the present invention is
to provide a crystalline formof the conpound of the
following formula (1) having good stability. BRIEF
DESCRI PTION OF THE DRAWNGS Fi g. 1 is X-ray

. f fraction spectr talline form of

1nﬂagg;1[%tbol51n §t oprev?rgt @goé%ﬁls (ﬁ. a_ S}Sﬂgsaul c‘%lmq,?mg a@umstermg a
I sopr according to the present invention. Fig. 2

theramuacaylg'a@)fﬁcgh@wnngntswfamIqompoua@ of thes fellosving farbpala (1) to the
crystalline formand anorphous form of the conmpound

subjédt. formula (1) (R = isoquinolinyl, R2 = isopropyl)
accordlng to the present invention. D SCLOSURE OF THE

esent invention rel at, to a
| SoRAIBE Sk oF Pt AT HYY BB videa o 2 fhe commonnd of
hen1keta| noi ety of the followng fornmula (1) for use
the faﬁowia@;faseulai(h}ﬁob theqrepBatiN® ¢a HElBament oy tyatingheflenmation
is linear or branched al kyl group consisting of |

orpr%@erﬁm%% 3sigt oms, or  cycloal kyl group consisting of
O carbon atons or aromatic group, heteroaromatic

Another object of the present invention is to provide a crystalline form of the

compound of the following formula (1) having good stability.
BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is X-ray diffraction spectrum of the crystalline form of the compound of
formula (1) (R* = 1soquinolinyl, R’= isopropyl) according to the present invention.

Fig. 2 is a graph showing stability test results of the crystalline form and
amorphous form of the compound of formula (1) (R1 = isoquinolinyl, R? = isopropyl)

according to the present invention.

DISCLOSURE OF THE INVENTION
The present invention relates to an isoxazoline derivative having cyclic

carboxylic acid hemiketal moiety of the following formula (1) for use as caspase

inhibitor;



group, and partially reduced derivatives thereof,
wherein said aromatic group refers to 5- to

15- nenber ed unsaturated hydrocarbons in sinple or
fused cyclic form and said heteroaromatic group
refers to aromatic groups having 1 to 5 hetero atons
sel ected from the group consisting of oxygen, sulfur
and nitrogen, and R2 is linear or branched al kyl group
consi st i ng,®f 41 8Fcarbon atoms, or cycl oal kyl

gro tStNag-f 3 to 10 carbon atoms. Further, one
or nore hyd oge@§T£? Rl or R2 may be substituted by
other subsPituen The exanpl es of sel ectable
substituents includ® acyl, aniﬁg car boal koxy,

car boxy, carboxyam no, cyano, ?o, hydr oxy, nitro,
thiol, alkyl, cycloalkyl, alkoxy, aryloxy, sulfoxy,
guathiedein etc. Preferably, R1 is isoquinolinyl,

qui nol i nyl or naphthyl, and R2 is nethyl, ethyl,

pr apyls Biieab Wr Wrandded el ef6u@RbisistRe 68 11 508 Wafthl &i¥ns, or
and R2 is isopropyl. The conpound og formula (1)

rein Rl is.isoqyinglinyl and R2 is isopropyl . can .
eyl Q48R By Sonspg 81 R OrcnCitms A ORT R B Bl FoHomatic
X-ray diffraction pattern 7 D (X) Relative
groupy argnpartidlly tedypcindenvgtives Bedos vwhes&s sgididomatio grou. 1I8€Ts to
12.15 5.825 0.260 15.21 5.563 0.228 15.93

5- to 15-membered unsaturated hydrocarbons in simple or fused cyclic form, and said

heteroaromatic group refers to aromatic groups having 1 to 5 hetero atoms selected from
the group consisting of oxygen, sulfur and nitrogen, and

R? is linear or branched alkyl group consisting of 1 to 8 carbon atoms, or
cycloalkyl group consisting of 3 to 10 carbon atoms.

Further, one or more hydrogens of R' or R* may be substituted by other
substituents. The examples of selectable substituents include acyl, amino, carboalkoxy,
carboxy, carboxyamino, cyano, halo, hydroxy, nitro, thiol, alkyl, cycloalkyl, alkoxy,
aryloxy, sulfoxy, guanido, etc.

Preferably,

R! is isoquinolinyl, quinolinyl.or naphthyl, and

R%is methyl, ethyl, propyl or butyl.

More preferably, R is isoquinolinyl, and R? is isopropyl.

The compound of formula (1) wherein R! is isoquinolinyl and R? is isopropyl

can exist as a crystalline form showing the following X-ray diffraction pattern



5.372 0.302 16.5 4.840 1.000 18.33 4.695 0.477 18.9
4.341 0.454 20.46 3.663 0.230 24.3 3.414 0.219 26.1

Al so, the present invention relates to a process for
preparing the conpound of fornmula (1), conprising: (
activating a conpound of the followi ng formula (2),
then reacting it with a conmpound of the follow ng
for b || a / /I\ to nr r\r*l Jce a Conﬂnound o i hn f nl 1 n\M. hﬂ
forphul a (]J39X,) (b) h dﬁetallwstwggthﬁélob )npoufh@iﬁoﬁlet he
f ol fowrmg—formota 13y rgduce—acompoundof—th
“fol| owi ng mul a ( L4) é¥ eprot e¢ti ng t BdSconpour
of fthe folllow ng folnula ; and [(d) c yd ng out
crytallization-induced dynanm c frapsformation; 8 +
+ QH ROs@E@ps 3 3 0.260 16.21

5.563 _0.228 15.93

5.372 - 0.302 16.5

4.840 1.000 18.33

4.695 © 0.477 18.9

4.341 0.454 20.46

' 3.663 10.230 24.3

3.414 0:219 26.1

Also, the present invention relates to a process for preparing the compound of

formula (1), comprising:

(a) activating a compound of the following formula (2), then reacting it with a

compound of the following formula (4) to produc.e a compound of the following

~formula (13);

(b) hydrolyzing the compound of the following formula (13) to produce a

compound of the following formula (14);

(¢) deprotecting the compound of the following formula (14); and

{(d) carrying out crystallization-induced dynamic transformation;

a)

d
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R is linear or branched al kyl group consisting of 1
to 8 carbon atons, or cycloal kyl group consisting of 3
to 10 carbon atonms or aromatic group, heteroaromatic
group, and partially reduced derivatives thereof,
wherein said aromatic group refers to 5- to

15- menber ed unsaturated hydrocarbons in sinple or
fuseg cyclic form and said heteroaromatic group

ref® e%b aromatic groups having 1 to 5 hetero atons
sel ected from the group consisting of oxygen, sulfur
andRniis Hogperor ian¢hed | dlkdagrovp donsistoiedf dl foy8 cgrbempatoms, or
consisting of 1 to 8 carbon atons, or cycl oal kyl

cyclSAIRHR 6@ %Iﬁtéuﬁg 08B 18 10%aHDCAORC Br Al RIRic FSuP 'Tl‘éte'f@aromatlc
are each |inear "or branched aIkyI group consisting of

srougy A1 pastily E Bl Seimgnees FFed WhieiRdaRbePRLF S5 ters o

oxygen atomto which they are attached form
5- tch-ereotherddeynsameatédt hiydrotarhess inosimpleasicusell eydhiy| fognoarl said
-~ consisting of 1 to 8 carbon atons, or cycl oal kyl

heteﬂ)%ﬁﬂl@atﬁ(%%&flte‘fﬁg tcpzirof'flaﬁé’ glpopo ﬁﬁﬁﬁ%l %9 'Tféterd: %H@ %Elec@ﬂ %rom

or nore ogens of Ri1,

substitu ed sub |tuents The exanples of
 the %%Wpei‘}“éﬁf"ég gﬁ%@{g,e L?@#P%arf ifrQg@&Macyl, ani no,
car boal koxy, carboxy, carboxyam no, cyano, hal o,
hy dtoisy linear tar cyrandhied| alk vl grplp consistirgabkyl to &ldarhoy, atoms, or
aryl oxy, sulfoxy, guanldo etc. Preferably, R is

: cycl&ea?.ﬁbgllé{r r%oglj% stmgb’{) qqéléf%&{ atgﬂrg,ht hyl, Rz is methyl,

R® and R* are each linear or branched alkyl group consisting of 1 to 8 carbon
atoms, or cycloalkyl group consisting of 3 to 10 carbon atoms, or

* and R? together with oxygen atom to which they are attached form
heterocycle, and |

R* is linear or branched alkyl group consisting of 1 to 8 carbon atoms, or
cycloalkyl group consisting of 3 to 10 carbon atoms.

Further, one or more hydrogens of R', R%, R®, R® or R* may be substituted by
other substituents. The examples of selectable substituents include acyl, amino,
carboalkoxy, carboxy, carboxyamino, cyano, halo, hydroxy, nitro, thiol, alkyl,
cycloalkyl, alkoxy, aryloxy, sulfoxy, guanido, etc.

Preferably,

R! is isoquinolinyl, quinolinyl or naphthyl,

R? is methyl, ethyl, propyl or butyl,

10



R3 and R3 are each nethyl, ethyl or propyl, or R3 and

R3 together with oxygen atomto which they are

attached form dioxol ane or dioxane, and R4 is nethyl,

et hyl, propyl or butyl. Each step of the above

preparati on process of the conpound of fornula (1) nmay

be described in nore detail as follows. As an

actjyvatj.on reagent  t ctivate the conpound of fornula

(Z)kimeﬁemﬁﬁ%abnw§9ﬁﬁﬁﬁéffpﬁpytQrpreferable to use

one ;electgd fromthe group consisting of oxalyl

chl Br iagd, R” ttogetherh yithc exydenc htoor itoleyhiph obpyn cary | attached form

tri-chloride, and thionyl chloride. Also, it is
dioxBlaAk 6F adksnd Bed the reaction in the step (a) is

carried out in the presence of base selected fromthe

ar . consi.sting of triethylamne, tri(n-butyl)am ne,

di i 308 LetthyA BroPikor Byl di ne,

4- di met hyl am nopyri di ne and

4- (4-nmet hyl -pi peridine-1-yl)-pyridine, and it is

preferable that the base is used in an anount of 1.0

to i

Voreay o BUNELRAL BrigRckioR FFaRe e Bmp B Rokla (1) may

step (a) is carried out in one or nore solvents
bed?@PE@%%ﬂ“@Pé%W?M@1@“%%% consi sting of dichl oromet hane,

chl oroform tetrahydroffiran, dinmethoxyethane,

di oksame acthation hytgeniCiet atieate Ghe thapaiddest foandla () ir the above

preferable that the compound of fornula (4) in the

ep ; ' ' f 0.1Qq: .
step BT s pelerdic AR oo s AT o rduPodkBisind pfogalyt chloride,
. preferable that the hydrolysis in the step (b) is
trimgthylacety félﬁnqenph%ehwﬁ%mlen@% ang ghienyd shlegided from t he
group consisting of |ithium hydroxide (preferably,
anhyigs,oltsis Qirefedable that the reaction in the step (a) is carried out in the

presence of base selected from the group consisting of triethylamine, tri(z-butyl)amine,
diisopropylethylamine, pyridine, 4-dimethylaminopyridine and
4-(4-methyl-piperidine-1-yl)-pyridine, and it is preferable that the base is used in an
amount of 1.0 to 10.0 equivalents to the compound of formula (2).

Moreover, it is preferable that the reaction in the step (a) is carried out in one or
more solvents selected from the group consisting of dichloromethane, chloroform,
tetrahydrofuran, dimethoxyethane, dioxane and ethyl acetate.

On the other hand, it is preferable that the compound of formula (4) in the step
(2) is used in an amount of 1.0 to 3.0 equivalents to the compound of formula (2).

It is preferable that the hydrolysis in the step (b) is carried out in the presence of

base selected from the group consisting of lithium hydroxide (preferably, anhydrous or

11



nonohydrate crystalline), sodium hydroxide, potassium
hydr oxi de and cal cium hydroxide, and it is also
preferable that the base is used in an anount of 0.1
to 10.0 equivalents to the conpound of fornmula (13).
Moreover, it is preferable that the reaction in the
step (b) is carried out in one or nore solvents

sglected fraomthe grou onsi,sting of t hano] , .
mondiiib  Srvstalshanorton TugHOanBPsTupT Tgar gy g, calcium
di met hoxyet hane, di oxane and di chl oronet hane, or in a
hydrakidedarnsboit ie alsogfrefietubles thlay ¢het base lis osaldinf arommbing @by do 10.0

group and water. It is preferable that the
cqui MBIt IARE cORphERCSH BAnkIA (13)e step (c) is carried out
in the presence of acid sélected fromthe group
consi sting. of hydrqchloric acid, sulfurjc, acid . and
{1 IRPEEOY Gattdt preterehle ,ﬂlaamf Teqctiog i therstenyehy ds Garied Qfdn one or
acid is used in an anobunt of 0.1 to 20.0 equivalents
morg oltvergs celepied niomf the grouy aofslsting & sethainbdl, iethanol, n-propanol,
preferable that the deprotection reaction in the step
. i S i ta: i e .
tsop B RA ISt b [imt ok e SRAGE. 86 BRIRREACHne, or in 2
. The crystallization-induced dynam c transformation
leEidéals‘iemyﬂf the, sqlent selepted dpm abevs WAPP ARABE: by addi ng
t he conpound of fornmula (1) as seed, or carried out in
t hdt ispirefesabbethaf theelepronution reamtiah i the B is @firilithod,in the
- wherein the base is preferably an am ne selected from
presénlag 9ragildpse QR $drh e g{ougrdoggig?%g?ﬁf ngrochloric acid, sulfuric acid
trlfn- utyl)am ne, “dPFisopropy ylam ne,
dj j sopropyl am ne, pyridine, 4-dinethylam nopyridine,
and tiflugrapeetis acii andrit i naferable thapihejagidvis usepn ahpmgunt of 0.1 to
active 1-phenyl etheylam ne, and optically active
20.0 kquiegbithyd eichphipdune of formuag1s.ep (d), it is
preferable to use said amne in an anmount of 0.001 to

ﬁb%eb%ﬁei’sv ?r!a%?ag)l% 'glatg’%’ (%83@8#@)%68%0 ifogrilrinfllaeastx(:ﬁL @)’is %Qr?‘ied out
in the presence or absence of solvent selected from dichloromethane or chloroform.

The crystallization-induced dynamic transformation reaction in the step (d) can
be carried out by adding the compound of formula (1) as seed, or carried out in the
presence of seed and a catalytic amount of base, wherein the base is preferably an amine
selected from the group consisting of triethylamine, tri(z-butyl)amine,
diisopropylethylamine,  diisopropylamine,  pyridine,  4-dimethylaminopyridine,
4-(4-methyl-piperidine-1-yl)-pyridine, optically active 1-phenyletheylamine, and
optically active 1-naphthylethylamine.

In the step (d), it is preferable to use said amine in an amount of 0.001 to 1.0

equivalent to the compound of formula (14), and more preferable to use 0.03 to 0.5

12



12 equivalent. If the anbunt of used am ne is too
little, the reaction rate becones slower, and if the
anmount is too nuch, the yield of the conmpound of
formula (1) is decreased. Further, it is preferable
‘that the crystallization-induced dynam c
transformation reaction in the step (d) is carried

.oyt _in e or nmore solvents sel.ected frgmthe grou
cquif; off g SBPURIG SR AT S [Relitigs BR FefcBBR e hgeomes slower,
t et rahydr of uran, di net hoxyethane, di oxane, ethyl
and i theet ab@int (i toh inoicb b lyshdof the eompbond dfefprmet i§1) is decreased.
t-butylether, and diethyl ether. Below, the process
T OTRRIKERAH fs e fbidBlARPAL R <Rl fAbH! yRAER Bk
the pr e’serslg)g? nver?ﬁﬁon Wi ﬁl'seibé aggg}ﬁlgﬁlr?é%h' n nore on
detail with reference to Reaction Schene 2. The
reactiQgl, L5 S/l &T FAFHET GB B R inPEe Yopvepys fé‘?ﬂt?ﬁ’ggﬂﬁngthe group
~optical activity is prepared according to the process
consiitisg | afsdudne, BET/ekKE2 OAI0OEIRNGEN | thieahydrofdeagy slimdthioxyethane,
2004 by the present applicant, and then conbined with

. e 0 f 4 =4) -.nr.od he nd
dioxi?, EHETARGLE) M fHlRtiafy DacelolicRlen HERp] " ELFGTRAN Cand
. (2-13) is ester-hydrolyzed to produce the conmpound of
diethylgthati o (2-14), and the deprotection reaction of the
ketal noiety of the conpound of formula (2-14) is
carried out to obtain a mxture of the conmpounds of
formula (2-15) and fornmula (2-16), which is
ef f |V, for Nt e 0 f._for
(2. oy e Broskb 2 bpRfe WX ot pfi BERGHAL: O g: S the
particular, if the m xture of the conpounds of fornula
presqnp inventieyil by enlained mmeye detpilgvish eference ta Roegfigr Scheme 2.
sol vent, and the seed of the conpound of fornula (2-1)
| s ThRdEeghzolné kerisatvet oD fornftid Y2 ) ehaSaiEPRIgAdo cal activity is
formula (2-15) in the mxture is transfornmed into the

prepa%ggggc%%%ng fo %rprl%l(l:e%s Scrbled 18 P /KESB4 02660 £124 iog'August 17,

f—

2004 by the present applicant, and then combined with the compound of formula (2-4)
to produce the compound of formula (2-13). Then, the compound of formula (2-13) is
ester-hydrolyzed to produce the compound of formula (2-14), and the deprotection
reaction of the ketal moiety of the compound of formula (2-14) is carried out to obtain a
mixture of the compounds of formula (2-15) and formula (2-16), which is effectively
transformed into the compound of formula (2-1) by selective dynamic crystallization.

In particular, if the mixture of the compounds of formula (2-15) and formula
(2-16) is dissolved in organic solvent, and the seed of the compound of formula (2-1) is
added to the solution, only the compound of formula (2-15) in the mixture is

transformed into the compound of formula (2-1) to be isolated as solid.

13



13 Reaction Schenme 2 1 RHZNRQOR F Ny QQROR F vy
- RI1)I~-Rgy R,-,-YONy ~/ ~/\II( ~/ 2-2 2-4 2-13
QR,,,,,, H H411-OR t_8 J~"N+ RV I X~ ~I/1p~~/
NFRRFF 00 CO2H "C®H 2-14 2-15 2-16 NIl R H NF
R 1177 OO0 2-1 wherein, Rl is linear or branched

al kyl group consisting of 1 to 8 carbon atons, or

cycl oal kyl group consisting of 3 to 10 carbon atons or
aromati c group, heteroaromatic group, and partially
reduced derivatives thereof, wherein said aromatic

gr oRenctigh Scleenm®? 5- to 15- nenbered unsat ur at ed
hydrocarbons in sinple or fused cyclic form and said

het eroar omati c gLroup refers to,arommtic groups having
lto mero 0 electe f -
_ C '.O . CO{I‘ 0 CO,R4
22 2-13
IR . RO OR
R-‘ﬂ P ka, /k/p“/ \/ﬁ\/ )\kru\(ﬁ\/':
s © coM CoMH

2-14 2-15 2-16

wherein,

R' is linear or branched alkyl group consisting of 1 to 8 carbon atoms, or

cycloalkyl group consisting of 3 to 10 carbon atoms or aromatic group, heteroaromatic

group, and partially reduced derivatives thereof, wherein said aromatic group refers to

5- to 15-membered unsaturated hydrocarbons in simple or fused cyclic form, and said

heteroaromatic group refers to aromatic groups having 1 to 5 hetero atoms selected from

the group consisting of oxygen, sulfur and nitrogen,

R? is linear or branched alkyl group consisting of 1 to 8 carbon atoms, or

cycloalkyl group consisting of 3 to 10 carbon atoms,

R’ and R* are each linear or branched alkyl group consisting of 1 to 8 carbon

atoms, or cycloalkyl group consisting of 3 to 10 carbon atoms, or

> and R® together with oxygen atom to which they are attached form

~ heterocycle, and,

14



the group consisting of oxygen, sulfur and nitrogen,
R2 is linear or branched al kyl group consisting of 1
to 8 carbon atons, or cycloal kyl group consisting of
3 to 10 carbon atons, R3 and R3 are each l|inear or
branched al kyl group consisting of 1 to 8 carbon
atons, or cycloalkyl group consisting of 3 to 10

o B SRl SR b 1, & Y S, o

R4 is linear or branched al kyl group consisting of 1
cycloak @ greubomsitiogef 3 or 10 carbdoatbkagl group consi sting of
3 to 10 carbon atons. Further, one or nore hydrogens

of ﬁ&theﬁ%ne%%’m(ﬁ eh ng) s DR e bﬁb' Lﬁ‘d‘qg%)gye sishitfed by

subst it dents es of sé ect ab e substituents
i ncl] ude acyI am no, rgboal koxy car boxy

othef, Sups Th%féﬁlgplqs' af selﬁ?}a‘? Bx3P st‘llﬁutn?tg mt:}‘wia acyl amino,
al kyl , cycloalkyl al koxy, aryl oxy, sulfoxy, guanldo

carbedlkoxy)l sarboxy, bdnbonjzanﬁiuo,e oyhnd, hdalopnipemds  aftrd, othiall aalkyl,
(3-15) and fornmula (3-16) is treated with a catalytic

mn ed, both the conpound
cyel f'ngG{ *aaa?%qt 8?1?‘5’{}?%“ 1&(?f(?%ound of formula (3 16)

: o MBS FHGUAHSBG FRBRUT O T8 ) SR 16) i

y| eld (Reaction Schene 3). The conpound of for nmul a
treat¢B-wlif) ai satdlntie grolihb bt bakemtddettieh avitto Rl rbtlofthe compbliral of
(3-16) due to the base present in solution. Also, the

fornTROHAC 8 pd QARG ogfglﬁgl gzs R AR R RAT

the compound of formula ( |S|neU|I|br|umW|th
of forpel ac(én}@o’@nggdw_ge th@p(pmpg.lr@glf gymula (3-1) w1th higher yield (Reaction

Scheme 3). The compound of formula (3-15) is in equilibrium with the compound of
formula (3-16) due to the base present in solution. Also, the compound of formula
(3-15) is in equilibrium with the compounds of formula (3-17) and formula (3-1), and
the compound of formula (3-16) is in equilibrium with the compounds of formuia (3-18)
and formula (3-19). Among them, the compound of formula (3-1) having good
crystallizing property selectively precipitates, and so the equilibrium of all the
compounds moves to the compound of formula (3-1), thereby selectively giving only
the compound of formula (3-1) with high yield from the mixture of the compounds of

formula (3-15) and formula (3-16).

Reaction Scheme 3
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and fornmula (3-19). Anong them the conpound of
formula (3-1) having good crystallizing property
sel ectively precipitates, and so the equilibrium of
all the conmpounds noves to the conpound of fornula
(3-1), thereby selectively giving only the conpound
of formula (3-1) with high yield fromthe m xture of
t he conpounds of formulg (3-15) and fornmula (3-16)
Reacti on Schene 0 ‘
X)P 003H base 3- ,
precipitate 3-19 prgsent i
to a conmpound of the f$ omﬁng formul a (
i nternedi ate used for e preparation of
of formula (1): 3 3 RO

R o
e

3-1, precipitate

Tl 0
4 an . "
%a

Also, the present invention relates to a compound of the following formula (4),

an intermediate used for the preparation of the compound of formula (1):

C)
wherein
R’ and R are each linear or branched alkyl grc;u'p consisting of 1 to 8 carbon
atoms, or cycloalkyl group consisting of 3 to 10 carbon atoms, or
‘, R3 and R* .together with oxygen atom tor which they are attached form

heterocycle, and

R* is linear or branched alkyl group consisting of 1 to 8 carbon atoms, or




HZN F CO2Rt (4) wherein R3 and R3 are each |inear
or branched al kyl group consisting of 1 to 8 carbon
atons, or cycloal kyl group consisting of 3 to 10
carbon atons, or R3 and R3 together wi th oxygen atom
to which they are attached form heterocycle, and R4
is linear or branched aIkyI group consisting of | to 8
C%L on at onms, 6 ﬁ¥ al kyl group consisting of 3
cyclpglky B%RHHﬁmHP% fHBPL AQHS- or nore hydr ogens of
R3, R3 or R4 may be substltuted by ot her
s ubBtrtenentesor fbee kydrogdmsofdt®, 863 ecRAhlay subibsiitutmeinys other
i ncl ude acyl, am no, carboalkoxy, car boxy,

subsﬁﬁ.{(egﬁ).(ym aQ ﬁl\é?ﬁpse e{%o he sd@ég‘{ﬁ 2ed mrﬁﬁ&er taﬂfn% ’carbgalkoxy,

cycl oa xy, oXY, sul xy, guan
etc. Pr eferably, R3 and are _each_ nethyl, et h
@%yl alkoxy,

carbgiy, A DOXJAMED, éﬁ@ﬁlq;zél%glmdmy, Wil Big)galkyhiamlo

whi ch they are attached form di oxol ane or di oxane,

arylayd siRfoxys gomtidvy letc. et hyl , propyl or butyl. Also, the
present invention relates to a process for preparing

thep&pégmy,nd of formula (4), conprising:

R? and R? are each methyl, ethyl or propyl, or

R’ and R*® together with oxygen atom to which they are attached form
dioxolane or dioxane, and

R* is methyl, ethyl, propyl or butyl.

Also, the present invention relates to a process for preparing the compound of
formula (4), gomprising:

(a) protecting and deprotecting a compound of the following formula (9) to
produce a compound of the following formula (10);

(b) carrying out carbon-carbon coupling reaction of the compound of formula
(10) to produce a compound of the following formula (11);

(c) reacting the compound of formula (11) with benzyl amine, and reducing it
to produce a compound of the following formula (12); and

(d) hydrogenating the compound of formula (12);

©)
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(a) protecting and deprotecting a conpound of the
followng formula (9) to produce a conpound of the
following formula (10); (b) carrying out carbon-carbon
coupling reaction of the conpound of fornula (10) to
produce a conpound of the followng formula (11); (c)
reacting the conpound of fornmula (11) with benzyl

am ne,.. and reducing it to produce a conpound of the

follow g fornela (12); and (d) hydrogenating the
conpourl®@Qbf @rnula (12); 0 JCF "1i (9) 17 3 3 RO
OR 5o,

F3 ROR RO2C (11) 3 3 ROCR

Z
- (10)
(1
S 3 3
RO OR
BnHN F
COR’
: (12)
@)

wherein
R* and R* are each linear or branched alkyl group consisting of 1 to 8 carbon
atoms, or cycloalkyl group consisting of 3 to 10 carbon atoms, or

R® and R® together with oxygen atom to which they are attached form

18



BnHN F CO2R (12) 3 3 ROOR H2NF CXRFe (4)

wherein R3 and R3 are each linear or branched al kyl

group consisting of 1 to 8 carbon atons, or

cycl oal kyl group consisting of 3 to 10 carbon atons,

or R3 and R3 together with oxygen atomto which they

are attached form 18 heterocycle, and R4 is |linear or
het bra cheg al kyl group consisting of 1 to 8 carbon
CICIFOWE, @8r  cycl oal kyl group consisting of 3 to 10

carbon atons. Further, one or nore hydrogens of R3,
R Rois Beeamay tk:rendleﬂgﬂkylugmdp lwpnostingr of § ulos8 icatbent oms, or
The exanpl es of sel ectable substituents include acyl,

oI FARSIAGRYs o Arsdatast orya 1o oy
e T er B G HHBRIRPY of & d%r REL G SRRy ot
substituents. The examples of selectable substituents include acyl, amino, carboalkoxy,
carboxy, carboxyamino, cyano, halo, hydroxy, nitro, thiol, alkyl, cycloalkyl, alkoxy,
aryloxy, sulfoxy, guanido, etc.
Preferably,
R® and R each are methyl, ethyl or propyl, or
> and R? together with oxygen atom to which they are attached form

dioxolane or dioxane, and

R* is methyl, ethyl, propyl or butyl.

The above process for preparing the compound of formula (4) will be more
speciﬁcally described below.

In the step (a), it is preferable that the compound of formula (9) is protected by
using trimethylorthoformate or triethylorthoformate, and the deprotection reaction is
carried out in the presence of base selected from sodium hydroxide, potassium
hydroxide, sodium carbonate, and sodium hydrogen carbonate. Further, it is preferable
that the base in the above deprotection reaction is used in an amount of 1.0 to 2.0
equivalents to the compound of formula (9).

Also, it is preferable that the protection reaction in the step (a) is carried out in
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R3 and R3 together with oxygen atomto which they are
attached form di oxol ane or dioxane, and R4 is nethyl,
ethyl, propyl or butyl. The above process for
preparing the conpound of formula (4) will be nore
specifically described below In the step (a), it is
preferable that the conpound of forrmula (9) is

rof ected usin rimet hyl.orthof.ormate .o .
et S AR Nl b he SR SONGHRIOR & FBHo Qi diiogh of gore
carried out in the presence of base selected from
solventsli selected diromi e, grpup aossisting bff drethdingk, etbawl,udichloromethane,
carbonat e, and sodi um hydrogen carbonate. Further, it

chiokdfoRh Shah@hie that the base in the above deprotection
reaction is used in an anmount of 1.0 to 2.0

~equivalents t e _conpound, of , formula (9). Also, it .
i's %Ivsaf grlamr%fgiaﬁgt thet, gPepliﬂa'ft@a inofhersier (D ds cAriednRut fyefsing
(a) is carried out in 19 methanol or ethanol solvent,
- ethybohtbrofoemate poo teethylclil orofaredato rin | the cpresdnee «Ubasensedevtedo from
nore solvents selected fromthe group consisting of

USRS, R Ghrop Bl TR o B LRIAE B AR paso s
carrjed out b%FUSi ng ethyl chl orof or mat e

tep (b) i ,
usedo in ﬁ@ghzw ¢ P00 rBFRIEe ¢ heoppesh of dympua 10), and said

selected from n-butyllithium 1ithiundiisopropylam ne
ethylrhidrofolmatehex arsitylohlstbfirma®l eusednih 0/Setdbaeedquivaleiedo the
in 0.5 to 3.0 equivalents to the conpound of fornula

comﬁéﬁ@ﬁ%@g*@)hﬁ gy: ghlugl(regf Io:]rngtg ?g 3.0 equivalents
to }klgg, it (i:sogzpe%elil-glgle ?lrflat fﬂ(ljer rengl:t?on( i%lot)l{e step (b) is carried out in a solvent

selected from the group consisting of tetrahydrofuran, ethyl ether, and methyl-t-butyl
ether.

It is preferable that the reduction reaction in the step (c) is carried out by using
acetic acid and sodium borohydride, and said sodium borohydride is used in 1.0 to 5.0
equivalents to the compound of formula (11}, and said acetic acid is used in 1.0 to 20.0
~ equivalents to the compound of formula (11).

Also, it is preferable that said benzyl amine in the step (¢) is used in 1.0 to 10.0
equivalents to the compound of formula (11).

Further, it is preferable that the reaction in the step (c) is carried out in the
presence or absence of solvent selected from ethyl acetate, tetrahydrofuran, ethylether

and methyl-z-butyl ether, and may be carried out as one-pot reaction, if desired.

It is preferable that the reaction in the step (d) is carried out in the presence of

20



Al'so, it is preferable that the reaction in the step
(b) is carried out in a solvent selected fromthe
group consisting of tetrahydrofuran, ethyl ether, and
methyl -t-butyl ether. It is preferable that the
reduction reaction in the step (c) is carried out by
using acetic acid and sodi um borohydri de, and said

odi ym borohydrjde.is used in 1,0 to 5.0 ui val ent .
metd] (Carglaste GHRSE RTBIeEIDLY elafiamy 11y gateihioy Relisyi Bicke) femily
is used in 1.0 to 20.0 equivalents to the conpound of
catafyst. mfipacifitdl)y, pAllaiymifamily cplebiehalnge! th2® wi%iaf paadiyin (Pd)

amne in the step (c¢) is used in 1.0 to 10.0
. . 0
o R T S R L e Bl ot e okl il on &
carried out jn the resence or absence of sol vent )
camig peleiehirping g{%'wog%%tf%& caroqn, é‘E‘ﬁ%{F‘Eﬂ fPgyina, may be used in
ethyl ether and nethyl-t-butyl ether, and nmay be
an amanni ). @iuto Hswidh bagedtonrisanttabeympdnedesithechmpdunid ©f formula
preferable that the reaction in the step (d) is
(1z)carried out in the presence of 20 nmetal catalyst,
- “nore preferably palladiumfam |y catal yst or Raney
nickel famly catalyst. Specifically, palladium
f an€~}esy= Hde @F@feliabhaf@%éwfe@%w,@dnv@b%sw @guq STIEMmOpbdY one or
or Raney nickel famly catalyst having 1 wt% or nore
mor® fsoRants yscticidefromsthp paoiye dodsisting 6 Ridtiamok edteiol dn-prapanol,
the group consisting of carbon, silica and al um na,

isopfEkof, ApSitylibndll, *MRHBhorethl iaplp, AP Hqdf and

.. Al'so, it is preferable that the reaction in the step
dichloggmethagear ri ed out in one or nore solvents sel ected
fromthe group consisting of nethanol, ethanol,

N- phameAdt is preferable that the hydrogenation reaction in the step (d) is carried

out at a temperature of 0 to 50°C and under a hydrogen pressure of 1 to 100 atm.
The present inventors have developed a novel process for preparing the
compound of formula (4), an intermediate for the compound of formula (1), with higher

yield, as illustrated in the following Reaction Scheme 4.

Reaction Scheme 4
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i sopropanol , tetrahydrofaran, dinmethoxyethane,

di oxane, ethyl acetate and dichl oronethane. Further,
it is preferable that the hydrogenation reaction in
the step (d) is carried out at a tenperature of 0 to
50C and under a hydrogen pressure of 1 to 100 atm The
present inventors have devel oped a novel process for
preparing the conmpound of fornmula (4), an
internediate for the conmpound of¢ formula (1), with

hi gher i el d, aj\i/H ust r at ew f ol | oviogR
Reacliion Sthefiepd~Reactt on_Séhene 4“21“8‘%/@ 9
10 OR ROOR 3 3 ROORSY F BnHN' /F HAF -- / .

C02R CO2R 11 12 4 wherein R3 &nd R3 are eadh |inear

or branched algd/IORagroup COﬂSIStI ng of 1to 8 ca.r bon
atons, or cyw grog{gﬂc t| ng of
car bomat ons , 2 Er with b%ﬁ%ﬂ atom
to which R®8y are attached fo m

_ ~coR' 002R

1 12
wherein
R® and R* are each linear or branched alkyl group consisting of 1 to 8 carbon
atoms, or cycloalkyl group consisting of 3 to 10 carbon atoms, or
R® and R® together with oxygen atom to which they are attached form
heterocycle, and
R* is linear or branched alkyl group consisting of 1 to 8 carbon atoms, or
cycloalkyl group consisting of 3 to 10 carbon atoms.
Further, one or more hydrogens of R®, R® or R* may be substituted by other
substituents. The examples of selectable substituents include acyl, amino, carboalkoxy,
| carboxy, carbdxyamino, cyano, halo, hydroxy, nitro, thiol, alkyl, cycloalkyl, alkoxy,

aryloxy, sulfoxy, guanido, etc.

Also, the present invention relates to a pharmaceutical composition for treating
inflammation or preventing apoptosis, comprising the compound of the above defined
formula (1) and pharmaceutical acceptable carriers, specifically a pharmaceutical
composition for treating dementia, cercbral stroke, brain impairment due to AIDS,
: diabete.s, gastric ulcer, cerebral injury by hepatitis virus, hepatic diseases by hepatitis
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het erocycle, and R4 is linear or branched al kyl group
consisting of 1 to 8 carbon atons, or cycl oal kyl
group consisting of 3 to 10 carbon atons. Further, one
or nore hydrogens of R3, R 3 or R4 may be substituted
by other substituents. The exanples of sel ectable
substituents i ncl ude acyI am no, carboalkoxy

ar boxy., carboxyani no, ano al o, ro nitro
viraf g BeRatio. A RMgaR i fICPAs e, BeRsosisy) 165G, organ
guani do, etc. Also, the present |nvent|on relates to a
transplratatmoagicctan, rhmmateidt ar6mitfspor tardmticell necrobisatveediisthemic
or preventing apoptosis, conprising the conpound of
cardldbei@beue defined fornmula (1) and pharnmaceutica
acceptable carriers, specifically a pharmaceutica
g£§3|ﬁﬁon for treatln% denenti a, cerebral stroke,
ATEHEh ETVFFEOR sClalepdo a medivs: tregiag in mmation or
ulcer cerebral injury by hepatitis virus, hepatic
prevdhtﬁmtdsis inepaihijédt Scondisuig aminéstaring thdmﬁdp'ettﬁmlly effective
ful mnant hepatic failure, hepatocirrhosis, sepsis,

amoB5tdiFhe ESAPAHAARHAL LOSve" 851 e u1d hﬁltg’tl%é)ét%ﬁi‘ecﬁ Specifically a

arthritis,” or cardrac ce necrosi s
cardi ac dIS ases. Al so, the pr esent |nvent|on rel ates

method far Hreatigclqmsntie, eosebralgstiokey biateimmermsnt dyg o AHPS rhabetes,
apoptosis in a subject, conprising admnistering a

gastiidhelcar eetebad djyrydsyf mhﬁt\iﬁvirmhqﬁtitic@ﬁsehm barepeatitivdvials, acute
the above defined fornula (1) to the subject,

hepaﬁpgdﬁftlhﬁ@tl tyh%)atlgehﬁfﬁge f B%P ‘tgc?t%ﬁ%lt%sgepg%m | ?an Ct?angl?laf?ﬂatton

rain It erit
. gastric ulcer, cerebral injury by hepatitis virus,
rejeq%@

Bdtlﬁlen@rpbﬂe%tﬁeﬁlswr seediag pell lseowatm@e taetptlemlcr@p@w disegses.

ful mnant hepatic failure, hepatocirrhosis, sepsis,
Or g&lRo,! thangrebebtiavdn®idn relates to a use of the compound of the above

defined formula (1) for the manufacture of a medicament for treating inflammation or
preventing apoptosis, specifically a medicament for treating dementia, cerebral stroke,
brain impairment due to AIDS, diabetes, gastric ulcer, cerebral injury by hepatitis virus,
hepatic diseases by hepatitis virus, acute hepatitis, fulmina_.nt hepatic failure,
- hepatocirthosis, sepsis, organ transplantation rejection, rheumatoid arthritis, or cardiac
cell necrosis due to ischemic cardiac diseases.

The compound of formula (1) according to the present invention may be
formulated into various pharmaceutical forms for administration purpose. To prepare
the pharmaceutical composition according to the present invention,. an effective amount
of the compound of formula (1) is mixed with a pharmaceutical acceptable carrier that

may take a wide variety of forms depending on the formulation to be prepared.
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rejection, rheumatoid arthritis, or cardiac cel
necrosis due to ischemc cardi ac di seases. Al so, the
present invention relates to a use of the conpound of
the above defined formula (1) for the manufacture of
a nmedi canment for treating inflammation or preventing
apoptosis, specifically a nedicanent for treating

dengnti a, cerehral stroke, _brain jinpairment due to .

Al DS mf%%lflésog fﬁ%@?i@ BeE e, ORBP B 3 Pﬁrm@ragyﬂemona or
hepatitis virus, hepatic diseases by hepatitis virus,
percaigneass loe pat] iprémrationl deperaling e patapplidativh pugpose. It is especially

hepat oci rrhosi s, sepsis, organ transplantation

' i Qn, ' LS .0 apdi I

edvihBlgBols " foEUIP SopEbalbn, By oGrnfoichls i for case of

conpaund of fornula (1) according to the present
adminisfrafpn H%8b4ﬂ¥y‘%@PﬁﬁFated into various

pharmaceutical forns for adm nistration purpose. To

pr efmarthe otdl @repusationc eny sl phanprsutidabBardiee eiadi figuded. For

the present invention, an effective anmount of the

r . a L Sq i %ed it h ut | .

exanSAET RS, BlvcDty i fobhols Tl HEE 1k iaf OB oP i

fornms depending on the fornulation to be prepared. 23
Prepataionsy Sisbu At SBIPeRHPR, | sXTUps) chixips 19ad fsghiensit e sigechgs, sugars,

parenteral injection, or percutaneous or ora
kaolipy épaicahisp bindepe dibingerofing bgermp phil qbé ke Ray PeSBed Ifbr solid

is especially advantageous to formulate the

it hon.i nit...dosage, form fqr ease of .

prepHIRAS sucrlds R R oSaREl ohit (Blig ™" B¥ onthel, gpse of

preparation, any usual pharmaceutical carrier may be )
admigigigtionsdpblets padsarsuleparethe sy edyantagspisdosageatibiosmandlt is

the like may be used for oral liquid preparations.

also GekiAbRSoS BRGNS 10504 fdRfulafidi iXol shtedCboa il PréfdRionOr
starches, sugars, kaolin, lubricants, binders,

giolsfgogttﬁg rpaa.g’énr‘ggraf‘%ree%tafc’ati%g,d sttelr'}?e l\h;aléeei" " sugﬁy uu%gg afs e carrier,
‘though other ingredients such as solubility aids may be used. Injections, for example,
sterilized aqueous or oily suspension for injection, can be prepared according to the
known procedure using suitable dispersing agent, wetting agent, or suspending agent.
Solvents that can be used for preparing injections include water, Ringer’s fluid, and
isotonic NaCl solution, and sterilized fixing oil may also be conveniently used as the
solvent or suspending media. Any non-stimulative fixing oil including mono-, di-
glyceride may be used for this purpose. Fatty acid such as oleic acid may also be used
for injections.

For the percutancous preparation, the carrier may include a penetration

enhancing agent and/or a suitable wetting agent, optionally combined with suitable
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preparati ons such as powders, pills, capsules and
tablets. Due to their ease of adm nistration, tablets
and capsul es are the nost advant ageous dosage unit
forms. It is also desirable for tablets and pills to
be fornmulated into enteric-coated preparation. For the
parenteral preparation, sterile water is usually used

.as the carrier, . though other ingredients such as ..
addifges, Biying Y10 SR GApt 15K deghatiqny i GHdities may, dagitate the
sterilized aqueous or oily suspension for injection,
admgmstraion phrepgh te shocanrddommgay assidt @repuration of b elesitkd e>mposition.
usi ng suitable dispersing agent, wetting agent, or
u . o e « I .
e s et ior* kX2 PR I AR U W, i, s o
nd isotonic NaCl solution, and sterilized fixing oi
tranﬁ%ﬁ’;}maallpé@ b SRV BHRINMeed as the sol vent or
suspendi ng nmedi a. Any non-stimnulative fixing oi
i ncWhehh Kig: conpund of forgluc €l iisl esedelyr Hlénictd @Urfole, it iy jgeferably
pur pose. Fatty acid such as oleic acid nay al so be

admiéﬁ&%ed fté) fhe srﬁﬂbfeﬁ{ bﬁ{éﬁt il 9 %}Bﬁ?tﬁ‘gﬁégé HPHS 1o 100. me per kg of

reparation, e carrier a penetratio
enhanci ng agent and/or a suitable wetting agent,

body,eighhaiday. ¢ bhe ok Hallydesags may be adpanisgta@riange oF 3 seyeral

no significant skin irritation. Said additives my
timef.aCHbweadrespebific adthihisiraionaddsege foh bl ughvitha palibmt A ®kekried
may assi st preparation of a desired conposition.

ca T p t aneou [ eparations are.adn nistered yi

with BEFCCERIMMATTRY, BOAP YN0 HoRishfia PO, 5t i of he
.spot-on, or an ointnment. \Wen the conpound of fornula

subjgct patientyidag of sretlad off administratiors excretion satprraixdngtstip of agent,
adm nistered to the subject patient in an anpunt

sevefiBN¢f digkabd ©BelrehtddQetd00 Mgy per kg of body weight a
day. The total dalfy dosage nay be admi ni stered once

or over sever al

Hereinafter, the present invention will be described in more detail with
reference to the following Examples, but the scope of the present invention should not

be construed to be limited thereby in any manner.

Preparation Example 1

1-Fluoro-4-trimethylsilanyl-3-butyn-2-one (9)

49.1 g (499 mmol) of trimethylsilyl acetylene was dissolved in 250 mL of
anhydrous tetrahydrofuran, and the inner temperature was lowered to about -55°C, and
then 210 mL (525 mmol) of 2.5 M #-Buli in n-hexane was added thereto over about 25

minutes with maintaining the inner temperature below -30°C. After stirring for about
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times. However, specific adm nistration dosage for an
i ndi vi dual patient can be varied wth specific
conmpound used, body wei ght, sex, hygienic condition,
or diet of the subject patient, tinme or nethod of
adm ni stration, excretion rate, mxing ratio of agent,
severity of disease to be treated, etc. Hereinafter,

the present invention w.l|l be described in re detai
40 S RF Rl DRRY) Sk uoscrgien et o aroadign mixture
scope of the present invention should not be
overch maitwtge ovithombimtdining tteel irtriee tanlyyeratoreabslown@B¥T,. and then 74.4 g
Preparation Exanple 1
2414 ~HEi i A Qut-yn- 2o . .
(24 E- OFt TRl MR P 2 P B g o o
in 250 of ydrus .t et rahydrofrran, and the inner
temperaes, ‘51316? éomﬁ39$-omé§% ﬁfllﬁfvz;lso%? addibion, Hhegreagtian mxtyre was
m. (525 mol) of 2.5 M n-BuLi in n-hexane was added
stirréchetr 20°C fov @rhealbn and 250 mi. it 6% whinonivm ohlatide agudohe solution
i nner tenperature below -30C. After stirring for about
 Qut : I . I
was FRAB0SRRY B ainiap urt Saldele TIR| drafli Byt won spparoted, gpd the
5 mnutes with mai ntaining the inner tenperature bel ow
aqueoys dayes s, metracted with 206 mi phuithylegetat3. Ty copabingd qagenic
thereto over 15 minutes with maintaining the inner
phastewpe wathetd ewith D0t @ L- G5brindAfdndr cohtdtitfdd@nddi@educed pressure.
addition, the reaction mxture was stirred at 20C for
r 09 I U ride ueous
The St Fas AN ReuHORTIBR HEGEET §  B GRRund or
The organic | ayer was separated, and the aqueous
formula @ ( géé%ﬁ@ﬁtvé@ar\mlt h 200 nL of ethylacetate. The
conbi ned organic phase was washed with 250 ni of

br i BENMRO GSOOVIERNEDA ] URORH, Xedngag, PHBSEY6 s, 9H)

BC NMR (125 MHz, CDCL3):  181.0 (d, J = 21.5 Hz), 104.0, 98.1, 84.8 (d, J =

187 Hz)

Preparation Example 2

4-Fluoro-3,3-dimethoxy-1-butyne (10, R>, R® = methyl)

33.6 g (316 mmol) of trimethyl orthoformate and 6.0 g (31.5 mmol) of
p-TsOH-H20 together with 50.0 g (316 mmol) of the compound of formula (9) obtained -
from the Preparation Example 1 were put into 260 mL of methanol, and stirred at reflux
temperature (inner temperature 60 ~ 64°C) for about 6 hours. The reaction mixture
was concentrated under reduced pressure to remove about 130 mL of solvent, and was

diluted with 260 mL of methylene chloride. 130 mL of 10% agueous sodium hydrogen

%



The residue was distilled under vacuum at 10 nbar and
68C to give the conpound of fornmula (9) (67.3 g, 85%
as clear oil. "H NW (500 MHz, CDC13): 4.90 (d, J =
- 47.1 Hz, 2H), 0.26 (s, 9H) 13C NWR (125 MHz, CDCI 3):
. 181.0 (d, J = 21.5 Hz), 104.0, 98.1, 84.8 (d, J = 187
FE) Preparation Exanple 2

3, 3-di net hgxy-1 - byt 1
Caﬂ’g%af% Saitﬁ@fewm S0 Rl P Rateg, e dbe g By was
5 mol) of p-TsOH+H20 together with 50.0 g (316
extrmttd by ebinghléd Ocmbpefundthgfené ehlmide. ( Phe obmnhined drgdniotayer was
the Preparation Exanple 1 were put into 260 nL of

cond®irh@nol . andygdd rred aigfefl ux Ef@ﬁfr@t ure ({yner  gye

tenperature 60 - 64C3 for about 6 hours. The reaction

m xture. concen rated under reduced pressure to
4O S P EBRED It]%lgll%ﬁt 3988 vigs®) 8t 14t Bleredipte, a

260 nL of nethylene chloride. 130 nL of 10% aqueous
precspdi gombyuirdogfthe @fjeat avohgoatd (b®) uThincomsouad degs used in the

thereto and | ayer-separated, and the water |ayer was

nextG¥idiRA RtholY alr@ePsuiR Bk of nethyl ene chloride. The
combi ned organic Tayer was concentrated under reduced

pressur 0
o CH MR S M GRGE: | 438 Ged BT Fip BTy (568 020
9299 as an internediate, a precursor conpound of the
O9H)obj ect conpound (10). This conpound was used in the

next reaction wi thout further purification. 'H NWR

(50§b i, %@:11%%1)4 & A fluord-53 dlmbnbEy-1 3et 31 tyme, a

precursor compound of the object compound (10) obtained from the above, was
dissolved in 280 mL of methylene chloride, treated with 59 mg (0.183 mmol) of
tetra-n-butyl ammoniumbromide and 347 mL (347 mmol) of 1 N sodium hydroxide
aqueous solution, and stirred for about 2 hours. The organic layer was separated, and
the aqueous layer was extracted with 110 mL of methylene chloride. The combined
organic layer was washed with 110 mL of brine, and concentrated under reduced
pressure to give the object compound (10, R?, R? = methyl; 40.9 g, quantitative yield).
This compound was used in the next reaction without further purification.

'H NMR (500 MHz, CDCly):  4.42 (d, ] = 47.1 Hz, 2H), 3.42 (s, 6H), 2.64 (s,
1H)

*C NMR (125 MHz, CDCL):  96.1 (d, J = 20.3 Hz), 82.9 (d, ] = 180 Hz), 77.5,

75.5,51.0
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59.0 g (289 mmol) of
4-fl uoro-3, 3-di net hoxy-1| -trinmethylsilyl butyne, a
precursor conpound of the object conpound (10)
obtai ned fromthe above, was dissolved in 280 nL of
met hyl ene chloride, treated with 59 ng (0.183 mmol ) of
tetra n- butyl ammoni unbrom de and 347 ni (347 mmol ) of
h%sodlun1h drOX|de agueous solution, and stirred
repgtion fgample 3rne or gani c | ayer was separ at ed,
and the aqueous | ayer was extracted with 110 nL of
et iy n® flubleddedimefiexycDpbhtyadateo (Parky Riyermedsl, R* =
washed with 110 nL of brine, and concentrated under
eth)ggduced pressure to give the object conmpound (10, R3,
methyl; 40.9 g, quantitative yield). This
conpound was used in the next reaction w thout further
pur ff Pelatipy ot 40 9N\er ((eponmad), ofpditsgpropylagyng gn 37 mL of
47.1 Hz, 2H), 3.42 (s, 6H), 2. 64 (s, 1H) 13C NWR (125
tetraﬂdbfﬁnoftﬁaﬁ:iz&} codled fo W, add112Q @0FmmolP 3£ .50, n-BuE ihGPhexane
77.5, 75.5, 51.0 27 Preparation Exanpl e 3 Et hyl

was %&&%&“’tﬁ&%&‘; ok %@HW ath u %‘%%8@# ﬁlfdl:%er tgjﬁ%gut?’e bﬁlgw 14°C.

of d||so ropyl amine in 270 nL of tetrahydrofuran was
The geastien mlétumwa& fldrrad ot fC fop 3bawpl 0) myrutes, gnd\fhe-temperatuse was
n- hexane was added thereto over about 1 hour wth

adjusmd né a7ty A belutiamer 41 OnPEYIat mhdIPef @ cbfpound BBtained from
reactlon ntxture was stirred at 0C for about 30

tho Bt Py BT RR (MhodSr) 67 oRENIE dB0eliE af Tmoni of
tetralilgzgrg]ﬁlran was added to the reaction mixture over about 2 hours with maintaining
the inner temperature below -40°C, and then 60.4 g (557 mmol) of ethyl chloroformate
was added thereto over about 1 hour with maintaining the inner temperature below
-40°C, and further the reaction mixture was stirred at 0°C for about 2 hours. 250 mL
of 10% ammonium chloride aqueous solution was added to the reaction mixture to
finish the reaction, and the organic layer was separated. The aqueous layer was
extracted with 100 mL of ethyl acetate, and the combined organic layer was washed
with 100 mL of brine and concentrated under reduced pressure to give the crude object
compound (11, R?, R® = methyl, R* = ethyl; 95.0 g, calculated yield 70%). This
compound was used in the next reaction without further purification

'H NMR (500 MHz, CDCl): 4.45 (d, J = 46.5 Hz, 2H), 4.25 (q, T = 7.1 Hz,

2H), 3.43 (s, 6H), 1.31 (t, T = 7.3 Hz, 3H)
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Skt = R aalas .

t he above Preparation Exanple 2 (10, R3, R3 = nethyl)

di ssolved in 160 nL of tetrahydrofuran was added to

the reaction m xture over about 2 hours with

mai ntaining the inner tenperature bel ow -40C, and

then 60.4 g (557 mmol ) of ethyl chloroformate was

added thereto over about 1 hour with naintaining the

i nngr tenperature below -40C, and further the

r eabtePRAtBERIWPIEL stirred at OC for about 2 hours.

250 nL  of 10% ammoni um chl ori de aqueous sol ution was

addBthyl o3-(lemzy matino)es-flioxo-diedinethbiypieatarichee (EACHPR® =

and the organic | ayer was separated. The aqueous | ayer

S 4e>%ﬁ_ ted with 100 nL of ethyl acetate, and the

met%‘%ihgtl ne @?gani c layer was washed wth 100 nL of

bri ne and concentrated under reduced pressure to give

t heSTB At mmalket the srwds pramponnd oktpingdstrom, fhe gyove Fagparation

ethyl; 95.0 g, calculated yield 70%. This conpound
Examgk: LE4dRT, R hencien] Rt eattylomasdisdobidd ih UB0 REL of methyl--butyl

purification IH NVR (500 WHz, CDCl13): 4.45 (d, J =

4 : = i : , 3.
conc Ryl G o g Ll PU 2343, 699 B o
Et hyl 3-(ben623/I am no) - 5-f | uor o- 4, 4- di net hoxypent anoat e
benzylamingayas pdded tqrherpactionmixtuenstinedssy 29°C4L1 ahows| ) heyr, and
t he crude conpound obtai ned fromthe above Preparation

diluteX avif €58 n([18f nidthyl RBusyl retiday | Aglif, thelepblatd@Df the reaction
di ssolved in 430 nL of nethyl-t-butyl ether (MIBE),

iR SRS S5 PR RAES MRS 2l 9% rncion

_ mxture, stirred at 20C for about 1 hour, and diluted
mixtre; land Spennd S%g (#0nmmal) bliegeticachiewas Adgadrihetetreover about 30

tenperature of the reaction
minutes. The reaction mixture was maintained at 0°C, and 880 mL (2640 mmol) of 3

N sodium hydroxide aqueous solution was slowly added thereto over about 2 hours.
The organic layer was separated, and the separated organic layer was washed with 880
mL of 10% ammonium chloride aqueous solution, and then 880 mL of I N hydrochloric
acid aqueous solution was added thereto. The aqueous layer was separated, washed
with 400 mL of methyl-s-butyl ether, and basified by using 246 mL of 10 N sodium
hydroxide aqueous solution, and extracted with 700 mL x 2 of methyl-z-butyl ether.
The combined organic layer was washed with 400 mL of brine, and concentrated under
‘reduced pressure to give the object compound [12, R®, R? = methyl, R* = ethyl; 60.0 g,
44%, and 65% from the compound of formula (10)]. This compound was used in the
next reaction without further purification

'"H NMR (400 MHz, CDCL):  7.35-7.21 (m, 5H), 4.53 (2dd, J = 46.8, 10.4 Hz,
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m xture was adjusted to 0C, 33 g (873 mol) of NaBH4
was added to the reaction mxture, and then 259 g
(4320 mmol ) of acetic acid was added thereto over
about 30 mnutes. The reaction m xture was mai ntai ned
at 0C, and 880 nL (2640 mmol) of 3 N sodi um hydroxi de
aqueous solution was slowy added thereto over about 2

1) bt o S 30 B Lo BROATE I o™ Bl 4.0 Hook)

amoni um chl ori de aqueous sol ution, and then 880 nL of
3.301(s,N Hhy dr2@dk) 3, €.7%(cdd) adben 3ss Hal Lﬁl),dzﬂ(]/\@sldaﬁetelﬁﬁ, 8.0, 1.6
thereto. The aqueous | ayer was separated, washed wth

Hz, ﬁ991¢5(9ﬁ>n¢§h¥£3 butyl ether, and basified by using
m_ 'of 10 N Sodium hydroxi de aqueous sol ution, and

extracted wth 700 nmL x 2 of nmethyl-t-butyl ether.
The conbi ned organic | ayer was washed with 400 niL of
brine, and concentrated under reduced pressure to
gi Viexdnggledbj ect conpound [12, R3, R3 = nethyl, R4 =
ethyl; 60.0 g, 44% and 65% fromthe conpound of

f oryiy! 1’:‘313]19& iﬂ?.'f; Q’H%!ﬂﬂ: ﬁ&ﬁ’te @, % 3( %Sﬁétm R =

reactron w her pur| |on

CDC13): 7.35-7.21 (m 5H) 4.53 (2dd, J = 46.8, 10.4
cethyll, 29 2H), 4.13 (q, J = 7.2 Hz, 2H), 3.80 (2d, J =

12.8 Hz, 2H), 3.53 (dd, J = 8.4, 4.0 Hz, 1H), 3.30

(S 1833-% (53.2%hi6l) oFHhe c;%m])%uﬂdid)btained #on the3abvidZPreparation
2.40 (ddd, J = 15.6, 8.0, 1.6 Hz, 1H), 1.25 (t,

8H) lie

E"aféelﬁ R G It %ﬂl&l) SPiSg B A B4 P of ethgaol, and

= methyl, R4 eth I 18. 3@% (58.5 mmol ) of the
debeeéy}ﬁémwa&) @ﬂquewtfbmmmgm actirriod cabep atheledium catalyst (5%
Pd/C) at the hydrogen pressure of 50 psi for about 4 hours. The reaction mixture was
filtered through 5.0 g of Cellite pad, and washed with 90 mL of ethanol, and the filtrate
was concentrated under reduced pressure to give the object compound (4, 12.8 g, 98%).
This compound was used in the next step without any purification.

'H NMR (500 MHz, CDCly): 4.53 (2dd, J = 46.5, 10.4 Hz, 2H), 4.14 (q, T =

7.3 Hz, 2H), 3.57 (dd, J = 11.0, 1.9 Hz, 1H), 3.29 (d, J = 11.7 Hz, 6H), 2.73 (dd, J =

16.5, 2.5 Hz, 1H), 2.36 (ddd, J = 16.5, 10.4, 2.5 Hz, 1H), 1.25 (t,J = 7.3 Hz, 3H)

Preparation Example 5
S-fluoro-3-[((R)-5-isopropyl-3-(1-isoquinolinyl)-4,5-dihydro-isoxazole-5-car
bonyl)-amine]-4,4-dimethoxy-pentanoic acid ethyl ester (13, R1=1-is0quinolinyl, R

= isopropyl, R*>, R> = methyl, R'= ethyl)
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Exanple 4 (12, R3, R3 = nethyl, R4 = ethyl) was

di ssolved in 180 nL of ethanol, and debenzyl ation was
carried out by using activated carbon 5% pal | adi um
catal yst (5% Pd/C) at the hydrogen pressure of 50 psi
for about 4 hours. The reaction mxture was filtered
through 5.0 g of Cellite pad, and washed with 90 ni of

eth and the filtrate concentrat ed under
redﬁ%gd pressure®to give théﬁﬁhject conpdﬂﬁﬁﬁ(4 12.8 of
g, 98% . This conpound was used in the next step

(5R)h-isoprapyhy( 1 psoguftiotiayl)-apt-dihdpdRigo5 0l ddarbooid Adid (2, R' =
4.53 (2dd, J = 46.5, 10.4 Hz, 2H), 4.14 (q, J = 7.3

L ; ) 5 — . , 1 , =
isni, €, 3y Wolhod ety Fnd gl o
tem dgtgég_ﬁ]/a;g(ég%{g%fql%ré g@éﬁ%@rﬁ% 4 r111|1_,|)(81 .%"n%?lof)to’f o\gcal}l Z:l'ﬂ%ride and

5-fluoro-3-[((R)-5-isopropyl -3-(1-isoquinolinyl)-4,5-d

0.2 mhy@rconhmbdiaZDOME- werealded thereto with maintaining the inner temperature
bonyl ) - am no] - 4, 4- di net hoxy- pentanoi c acid ethyl ester

bclo(7v132°(181 Fnk ‘:i@g(# O)E}Iogﬁ % 1§B§ stmiég 49§ "29&&( go %UutRZs hours, and

C>(? %}i opro -3(1|squ|noI|nyI)-45dlhydr05|so

conceRy¢re upgy rbfeslwridﬁf%}l@ ( The peaction ToixGwe was skissalyed i3 50 mL
i sopropyl) was dissolved in 150 nL of nethyl ene

of nmityderiedehlotideg thd esmrialner was\edjused o ved, trietfiGmiaBdvas added
then 7.1 nL (81.7 mmol) of oxalyl chloride and 0.2 nL

f reto wit.h,mainfaini
thef‘%‘ﬁea@‘.dnrgn’%#& B oM D74 HRSH] o 3 SRSt DR Rofh bl
stirred at, 20C for about 2 hours and

1 (4>c% 2 8e it mathed RirmethyD diselvad i 3@ sy of mathulene shloride was slowly

m xture was dissolved in 150 nL of nethyl ene
addedhh@eiotsier RO ih@eR ereetegctivASnaelird a8 dtifred H25°C for 1.5 hours,

triethylam ne was added

a mixed solution of 120 mL of 10% sodium hydrogen carbonate aqueous solution and
60 mL of 1 N sodium hydroxide aqueous solution was added thereto to finish the
~reaction, The organic layer was separated, and the aqueous layer was extracted with
150 mL x 3 of methylene chloride. The combined organic layer was concentrated
under reduced pressure to give the object compound (13, R'=l-isoquinolinyl, R?* =
isopropyl, R3, R® = methyl, R* = ethyl; 30.1 g, quantitative yield). This compound
was used in the next step without any purification.

'"H NMR (500 MHz, CDCly):  9.12 (q, 1H), 8.53 (m, 1H), 7.85-7.25 (m, 4H),
4.830 (m, 1H), 4.54-4.34 (m, 2H), 4.14 (q, J = 7.4 Hz, 2H), 3.99 (2d, J = 18.4 Hz, 1H),

'3.81 (m, 1H), 3.78 (2d, J = 8.6 Hz, 1H), 3.33 (d, 3H), 3.20 (d, 3H), 2.75 (m, 3H), 2.53

(m, 1H), 2.39 (heptet, J = 6.7 Hz, 1H), 1.27 (¢, J = 7.4 Hz, 1.5H), 1.07 (m, 6H), 0.97 (t, J

31



thereto, and a solution of 12.8 g (57.4 mmol) of the
conpound obtai ned from Exanple 1 (4, R3, R3 = nethyl,
R4 = ethyl) dissolved in 30 nL of nethylene chloride
was slowy added thereto over 20 minutes. The
reaction m xture was stirred at 25C for 1.5 hours, a
m xed sol ution of 120 nL of 10% sodi um hydr ogen
:=7§$%$g§?%e aqueous solution and 60 nL of 1 N sodium
) e aqueous sol ution was added thereto to finish
the reaction. The organic |ayer was separated, and
t he aqueous | ayer was extracted with 150 nL x 3 of
net hyl ene chl ori de. The conbi ned organi c | ayer was

CONPRIYa Eﬁﬁﬁ@Exﬁ& ffg reduced pressure to give the
obj ect’ conpoun 13, R =1- isoquinolinyl R2 =

i SO = neth R4 = eth
ﬁﬁ%ﬁ%&aﬁ] éﬂwmﬁrﬂ%ﬂcﬁﬁﬂmmyﬂﬁé f}@é’&rwoe&ﬁ@le—S-ca
next step without any purification. 1H NVR (500 MHz,

rboysaiine]H,4-AiathokFipentipde ( arid1H)L4, 7R85}—iéoq5mbllnyl4 HR? =
4.80 (m 1H), 4.54-4.34 (m 2H), 4.14 (g, J = 7.4 Hz,

3993 = 18.4 Hz, 1 3.81 1 3.78
| 1sop%z'g&rl R Si? Lglqe't_@h) 3 33 (dH)BH) 3. 2(()m(d H%%H) 2 75
(
H 3

g hept et = Hz

1 g(?lt Igmol) 7of4thp|zco 0 a1qu @m’n gl}q) abqyegl?repgratlon
J 31 =7.4 Hz, 1.5H) Preparat|on Exarrp!e 6

Exafiplel 6iq1d; BIF1- (thu15011@3ﬂpR6pylls(fprélile ROORP nolmakyl) R, 5-ethyl)
I hydr o-i soxazol e-5-ca

toge%p ?X#h)s%% :qf)é% | 1%{/1} )dtggﬁﬁfﬁ% %tﬂggld@ Iﬂ‘?on%?&r&% vg'érlre d%sl'si()]lvfd ina

g (61.6 mml) of the conpound obt ai ned fromthe
m%wl‘éenbroé p &P ak of tethndifieras apd 32 mb-of walergand stifred/ pt about
R2 = isopropyl, R3, R3 = nethyl, R4 = ethyl)

40°C for 4 hours. The reaction mixture was concentrated under reduced pressure to
remove tetrahydrofuran in the solvent, 180 mL of 1 N sodium hydroxide aqueous
solution was added thereto, and the mixture was washed with 120 mL x 2 of toluene.
The aqueous layer was acidified with 66 mL of 6 N hydrochloric acid aqueous solution,
and extracted with 150 mL x 3 of methylene chloride, and the combined organic layer
was concentrated under reduced pressure to give the object compound (14,
R'=1-isoquinolinyl, R* = isopropyl, R>, R® = methyl; 25.4 g, 89%). This compound
was used in the next step without any purification.

'H NMR (400 MHz, CDCl;):  9.10-8.92 (m, 1H), 8.52 (m, 1H), 7.86-7.13 (m,
4H), 4.77 (m, 1H), 4.54-4.34 (m, 2H), 3.95 (2d, J = 8.0 Hz, 1H), 3.75 (2d, J = 18.4 Hz,

1H), 3.35-3.16 (2d, 6H), 2.78 (2dd, J = 16.0, 4.4 Hz 1H), 2.54 (m, 1H), 2.39 (m, 1H),

- 2.35 (s, 1H), 1.06 (m, 6H)
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together wwth 7.76 g (185 mmol) of Iithium hydroxide
nmonohydrate were dissolved in a mxed solvent of 168
nmL of tetrahydrofuran and 42 niL of water, and stirred
at about 40C for 4 hours. The reaction m xture was
concentrated under reduced pressure to renove
tetrahydrofuran in the solvent, 180 nL of 1 N sodium
hydr oxi de aqueous solution was added thereto, and the
m xture was washed with 120 nL x 2 of toluene. The
aqueous | ayer was acidified with 66 nL of 6 N
hydEsampl®3 ¢ aci d aqueous solution, and extracted
with 150 nmL x 3 of nethylene chloride, and the
co i Vi £ 1qeh
or Zgé‘umr Z 5?‘3“%1“3&%‘% oy oundﬁéﬁ"”l’Wﬁ HERHES )
|noI| —|so R3, R3 = nethyl;

-4 5%31%1 %Zob’i%y@b )%vﬁgyﬁ'é’éﬂlrﬂ“ﬁn%e next step (I,
mnthout any purlflcatlon "H NVR (400 MHz, CDC13):
R'=9:isruinddibyl, R’ Lipprapyd2 (m 1H), 7.86-7.13 (m 4H),
4.77 (m 1H), 4.54-4.34 (m 2H), 3.95 (2d, J = 8.0 Hz,

1H)7187 ? ;7 ?d@%mt‘]% oflt%z of ouEaD@Maéﬁ%dZ%()ﬁi l'l%_éﬂ%jve gl\gél)aratlon
Exm%‘nk ég))4 glfg} -%ﬁ%ﬂé];@{lﬁxh ]ﬁfgcggr(g%} ﬁ_,(l}ﬁ— meth;;rs) and 6.6 mL (110
[ (5R) - 5-i sopropyl - 3-(1-isoqui nolinyl)

mmel} o5 acktioyadidwhrd diescdzal il 123amibofTs R maibl) @ -2Ndiyflyeihddriy acid
anone (1, Rl=1-isoquinolinyl, R2 = isopropyl) 17.0 ¢

aqu rﬁg E)(g}la l%d%&g{eﬁ]? rca%gﬂg %}gu%?t ?’h:@ glg-l(?%:i calr%[gl € 9%8 reaction

. isoprop R3 = nmethyl) and 6.6 nL (110 mml)of
i BECPROAESE o0, and 50 Pakiof HbYbeits Trsaldeddhyrest G2mL

hydr ochl oric acid
(660 mmol) of 3 N sodium hydroxide aqueous solution was slowly added to adjust the

pH to about 3. The organic layer was separated, and the aqueous layer was extracted
with 150 mL x 2 of ethyl acetate. The combined organic phase was washed with 100
mL of brine, and concentrated under reduced pressure. The residue was diluted with
50 mL of toluene, and concentrated again under reduced pressure to give a mixture of
the compounds.of formula (15) and formula (16) (R'=1-isoquinolinyl, R* = isopropyl)
(15.4 g, quantitative yield, chemical purity: 87.0%).

"H NMR (500 MHz, DMSO-d6): 8.99 (m, 1H), 8.65 (m, 1H), 8.19-7.78 (m,
4H), 5.15 (m, 1.5H), 4.77 (m, 1H), 4.42 (m, 0.5H), 3.91 (2d, ] = 17.6 Hz, 1H), 3.74 (m,
1H), 2.99 (m, 0.2H), 2.82 (m, 1H), 2.63 (m, 0.8H), 2.33 (m, 1H), 0.97 (m, 6H)

To 146 mL of toluene was added 14.6 g (35.2 mmol) of the mixture of the

compounds of formula (15) and formula (16) (R1=1—isoquinoliny1, R* = isopropyl)
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aqueous solution, and stirred for about 4 hours. The

i nner tenperature of the reaction mxture was
adjusted to 0C, and 150 nL of ethyl acetate was added
thereto. 220 nL (660 mml) of 3 N sodi um hydroxi de
aqueous solution was slowy added to adjust the pHto
about 3. The organic | ayer was separated, and the

agueous .| ayer S racted wth 150 nlL x 2 of ethyl .
(GOt T 02l SRisdie Vi dedSad imdfied uf idieonve it

100 nL of brine, and concentrated under reduced
completelyur EhemTHé meof shed ofidis atijéctcemipuinid(1, RO=irsogtinolinyl, R* =

tol uene, and concentrated agai n under reduced pressure

1soptr6b391f Vs %d&é&(tﬂ&éo O{he f A ex%ﬁﬁ‘@% ?\ny foWerdd & 649, zsnd the

ormul a (16) (RLl=1-1Soquil no = |sopropy

quantltatlve yi el che caI pur|t 87.
readifp ngt%owm st 3o aaroglzaeg 9*0?11 ambs (U4 r&qqyl) of
8.19-7.78 (m 4H), 5.15 (m 1.5H), 4 77 (n1 1FD 4. 42
diis¢prppamide, wa &lded 2kretd, andlticbedHn,202€)for Zbold 2(wreks, 1) confirm
2.99 (m 0.2H, 2.82 (m 1H, 2.63 (m 0.8H), 2.33 (m

that %HQ ranQ b%&w&@)thé FBm% Qi Bk ](15:3 M6 e %ﬁo%&gﬂ%? Tf&l%'uﬁa (16)

e n1xture
fornula and formul a |so uinolinyl, R2
Rl }SQQIBP%]E)‘W?)R ISR B ﬁ#. syHPé?? ogéhe raion faixture was
: m xture was heated up to 100Cto di ssolve it
com:ammiedtmidyr redvead plebsury tofremoed telfedeh @80 estt ethpnnetitel was

R1=1-isoquinolinyl, R2 = isopropyl) was added
t
addécf@%{%%@ and eac%l%:n@%ﬁ{ﬁrgtg% Sﬁ?% Yo gfgz%\qvg g( ca%é)?e%fy Then,

solid. 0.25 nL (1.8 mmol) of dllsopropylan1ne was
88 mlicpfpormal bergne avag added thseetes amipbetemperbioue was wissiy lowered
to confirm that the rati o between the conpound of

and k@redihtabodH)0°a@nthr Ly OMHtashI fhe eHdWhAfikdBd, and washed with
(R1=1-isoquinolinyl, R2 = isopropyl) is 92.8:7.2 by

a mlxe& E?oluEEE‘E of 7§ CtIL gF etﬂ]yf(ace{a%e Wa 15 ml of normal hexane. After drying

the solid with nitrogen, the object compound, a white solid (1, R'=1-isoquinolinyl, R* =
isopropyl), was obtained in 54.7% of yield from the compound of formula (2) (8.0 g,
chemical purity 98.6%).

Solid NMR data of the crystalline form was obtained by using VACP MAS
(variable amplitude cross polarization magic angle spinning) at 9 kI spinning rate.

'H NMR (CDCL;):  9.02 (bs, 1H), 8.54 (d, J = 5.5 Hz, 1H), 7.85 (d, J = 7.95
Hz, 1H), 7.70 (m, 3H), 7.60 (bs, 1H), 4.86 (bs, 1H), 4.2-5.2 (bs, 2H), 4.05 (b, J = 19.0
Hz, 1H), 3.78 (b, J = 19.0 Hz, 1H), 2.7-3.1 (bm, 2H), 2.40 (m, 1H). 1.08 (dd,J =6.7,4.9
Hz, 6H)

BC NMR (CDCL):  173.8, 172.4, 160.2, 147.6, 141.7, 136.8, 130.7, 129.0,
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concentrated under reduced pressure to renove tol uene,
88 nL of ethyl acetate was added thereto, and the

m xture was heated up to 65C to dissolve it

conpl etely. Then, 88 nL of nornmal hexane was added
thereto, and the tenperature was slowy |owered and
stirred at about 20C for 2 days The resulting soIid

d,..and _washed w m xed sol utiaon
12701 et H8 12220 Joek B0 (€5 2165 Hb ) Ohckbheld Aoy 177
drying the solid with nitrogen, the object conpound,
16.3a white solid (1, Rl=1-isoquinolinyl, R2 =
i sopropyl), was obtained in 54. 7% of yield fromthe
conp -2 A 8 al r
o5, b5y V(RN 4 LB LRI s0R ISP il g0, 1277
obt ai ned by vari abl e anplltude Cross

(GChIRaPi 1364 lrrﬁé%e“%ﬁg‘pés?’&léﬁq}g 9.6t154 kH spi nni ng
rate. 'H NMR (CDC13): 9.02 (bs, 1H), 8.54 (d, J = 5.5
Hz, Mhbk) (EST): 85416014 (M-+1)7. 95 Hz, 1H), 7.70 (m 3H),
7.60 (bs, 1H), 4.86 (bs, 1H), 4.2-5.2 (bs, 2H), 4.05
(b 249, . 1H), 3.78 (b, J = 19.0 Hz, 1H),

[?]p(ﬁﬁﬁ?’zilbzc;l.@;é&t&ﬁml H. 1.08 (dd, J = 6.7, 4.9
Hz 6H) 13C NVR (CDC13): 173.8, 172.4, 160.2, 147.6,
141.7, 136.8, 130.7, 129.0, 34 127.4, 127.3, 126.8
122.9, 92.3, 82.7 (d, J = 215 Hz), 48.9 (b), 44.6,
34.4, 33.9, 17.7, 16.3 13C NMR (solid): 176.4, 171.8,
160Egperimontal Exampke 1137. 5, 132.3 (20, 127.7 (30,
123.0, 104.3, 94.1, 86.4, 48.8, 42.9, 32.7 (2C), 19.6,

15. graMBife§ AeES! ) 1 416. 14 (MH )  "=-+-3.2
As shown in Fig. 2, as a result of the stability test on the amorphous form and
crystalline form of the compound of formula (1) (R'=1-isoquinolinyl, R* = isopropyl ),
~ it was observed that 50% of the amorphous form was destroyed after 28 days under
- severe condition (60°C), but the quantitative amount of the crystalline form was not
decreased at all under the same condition {60°C) even after 28 days. Therefore, it
should be understood that the crystalline form has better stability than the amorphous

form enough to be used for the composition of inhibitor or therapeutic agent.

Experimental Example 2

Treatment effect on LPS-induced acute hepatitis in mice

Step 1: Preparation of blood sample

Male Balb/c mice (6 weeks, Charles River Laboratory, Osaka, Japan) were bred

up at 22°C under 55% of relative humidity, with changing night/day per 12 hours.
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E) (c=1.0, acetonitrile) Experinental Exanple 1
Stability Test As shown in Fig. 2, as a result of the
stability test on the anorphous formand crystalline
form of the conmpound of formula (1)
(R =1-isoquinolinyl, R2 = isopropyl ), it was
observed that 50% of the anorphous formwas destroyed
fter 28 days under, .severe condition (60C), but th
Feeﬂﬁ Bk it Ve nstaliedr withauts lipuita | HhR ipohb hgacchitie) and
decreased at all under the sanme condition (60C) even
D-galfidtesaniife dayesdisirerdeiothe ,contentrations of é mgddr sidd80 mg/mL,
that the crystalline formhas better stability than
r{.1 h
resp%égﬁnggg)é' ‘Pﬁl ?gl%lé%? ﬁ{eghlmr?ét? gclti@ grru%t%kgfr? g}g::rglﬂlo Co?al 1. e1“hf: solution was
eri nental Exanple 2 Treatnent effect on LPS-l nduced
mje%ﬁpgo e Bieg }nstherﬁme% of & mikeg. bpwgdiately aierothegpiggion of
sanple Male Balb/c mce (6 meeks Charl es River
LPS Lmﬂ@-@hl@ctpsarﬁhak\&hlda%ebelmﬂre&ob{@dnd up fainuB2Q) witbedin R!is
55% of relative humdity, with changing ni ght/day per

1-is in‘i’i&{SrfE%d ?3'5 1'5‘% g@g&‘gﬁdﬁs{%@ gn%mg{ i%lhgg)%t%EG4OO

wer e_di ssal ved |n t he concentrations of O 4 n‘qﬂm_ and
cthapgy hiyeend0 iny Bspde i vl i85 10ndipyed yoth- falise) empvehiele aonp was

mxed in the ratio of 1:1. The solution was injected

injedtéd @ the eestrutidal.n Blo6d sarpplet wefe Sbthihedk rom hEBELEheds 8 hours
after the injection of LPS and D- gal act osam ne,

after\’tﬁgd lnec?ornel n the corrpound of formul a (1) wherein R
i oqu inolinyl and R2 is isopropyl is dissolved

(a m xture consi sting of PEXO0O :

Step 2: Blood plasma aminotransferase activity assay

Blood plasma ALT activity of the blood samples obtained in the Step 1 was
measured by using ALT assay kit {Asan pharmaceutical company) according to the
manufacturer’s protocol. It was. observed that administration of LPS and
D-galactosamine rapidly increased ALT activity in blood plasma, and the test material
inhibited such increased enzymatic activity in a dose-dependent manner. Based on
these results, EDsg value for each test material was calculated by using Prism software

{GraphPad Co.).

Experimental Example 3
Treatment effect on Fas antibody-induced acute hepatitis in mice

Male Balb/c mice (6 weeks, Charles River Laboratory, Osaka, Japan) were bred
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et hanol : Tween80 in 15 : 7.5 : 2.5is 1/5 diluted
wth saline) or vehicle alone was injected to the
test aninmal. Bl ood sanples were obtained fromthe mce
hearts 8 hours after the drug injection. Step 2:

Bl ood pl asma am notransferase activity assay Bl ood

pl asma ALT activity of the bl ood sanpl es obtained in

the Step 1 measur usi LT, ass
up ?}hi?r st 557 of 6!“1%3‘:5%/;“’5’&%8@ d’i’lﬂb @@&%m sy pir 13 hours
manuf acturer's protocol. It was observed that
Feedidmil nwster atdrersuppliddPSithiodt liBvigal st agdoinevaadisdblyed in the
i ncreased ALT activity in blood plasm, and the test
o 3 T Lo N B ﬁﬁ%@e‘%ﬁ%&%& thto the
. ED5Q val ue fqr each test material was_cal cul ated
mice, & ﬂg& PROWNOE 3 ikEe Imprpdiptsbasftegmpctiqn bk Fﬁw@ﬁtbé’ﬂy, vehicle
Exanpl e 3 Treatnment effect on Fas anti body-induced
wheadintle dvepmiuhd iof formuld (1§ Wkein BAliH1 gsoquieliif amdek’Sis isopropyl
Charl es River Laboratory, Osaka, Japan) were bred 36
529 I m
s dﬁ%ang. G 3HHEE Binorio BF PESBD VBT thdsg th 1. 7.5, 255 1/
ied wthout limt. Fas antibody was dlssolved |n
dﬂweﬁéwﬂt sHBehOF aehisle Alenawas dnigsted o B Gfernimebe Blapd samples
and the solution was injected into the mce in the

wer@dlitbintd Gonbtheinik@hedrRTBEbuad ket td 8RE ihjebtRsit | BDQaludFor the
antlbody, vehlcle wher ei n the conmpound of formula (1)

o504l v LR B B
T2,

Tween80 in 15: ; 5|s 1/5 diluted with saline)
or Veshidlowiag Jﬂblemh§h¢w1q thet plirmacal egical exffech tispragsults in acute
Bl ood sanpl es

hepatitis model according to administration route of the compound of formula (1)

wherein R' is 1-isoquinolinyl and R? is isopropyl obtained from the above Examples 2

and 3.
Table 1
EDsy 95%
Model 1 Administration route
(mg/kg) confidence interval (mg/kg)
Intravenous
0.015 0.002~0.111
LPS/D-Gln administration _
Oral administration 0.02 0.003~0.118
Intravenous
0.003 0.001~0.006
Fas antibody administration
Oral administration 0.018 0.013~0.026
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were obtained fromthe mce hearts 8 hours after the
drug injection. ED50 value for the obtained bl ood
sanpl e was cal cul ated by using the above test nethod.
The follow ng Table 1 shows the pharnacol ogi cal effect
test results in acute hepatitis nodel according to
adninistration route of the conpound of fornmula (1)

obt INPDS el AREEICAMITERY ) 802 and 3 Fanl & 1
ED50 95% Mobdel 1 Adm nistration route (ng/kg)

confidence interval (ng/kg) Intravenous 0.015
0.002-0.111 LPS/D-A@n adm nistration O al

ad
o DY SAEEE Lo GNP A LR AR of fom

adm istration 018 0.0130.026_.. 37 | NDUSTRI AL
(1) agser “Eﬁ\é? Ltflerquﬁlét irgfs&%%f% gxefdlent, saspase Hbhitogy @ptivity, and

carboxylic acid hem ketal of formula (1) according to
excdllest galebgnt In addition,dhe hesewxcalriimgtto drgpesat invhnthint poguces
activity and
only one diastereoisomer of high purity by using crystallization-induced dynamic
transformation. Further, if amine derivative having ketal according to the present
mvention is used as intermediate, a person skilled in the art can easily prepare the

isoxazoline derivative having cyclic carboxylic acid hemiketal without additional

purification.
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excellent stability. In addition, the process
according to the present invention produces only one
di ast ereoi soner of high purity by using
crystallization-induced dynam c transformtion.
Further, if am ne derivative having ketal according to
the present invention is used as internediate, a
person skilled in the art can easily prepare the
i soxazol i ne derivative €dvARMSyclic carboxylic acid
hem ketal w thout additional purification. 38 CLAI M5
1. A conpound of forrmula (1): NOJRZR HHOF RN OO
(1) wherein Rl is isoquinolinyl, quinolinyl or
naphthyl and R2 is nethyl, ethyl, propyl or butyl.
1. 2, Acpm@’é@soﬁﬁfmwﬁéb)arl ng a conpound of fornula (1),
conpri si ng: (a) activating a conpound of fornula (2),
t hen &@acb | fygM th a conpound of formula (4) to
producé a ggpg:__ formula (13); (b) hydrolyzing
t he la (13) to produce a conpound of
fornula (14 ‘

o
(1)

wherein
R'is isoquinolinyl, quinolinyl or naphthyl, and

R? is methyl, ethyl, propyl or butyl.

2. A process for preparing a compound of formula (1), comprising:
(a) activating a compound of formula (2), then reacting it with a compound of
formula (4) to produce a compound of formula (13);
(b) hydrolyzing the compound of formula (13) to produce a compound of
formula (14);
" (c) deprotecting the compound of formula (14); and

(d) carrying out crystallization-induced dynamic transformation;

@
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(c) deprotecting the conpound of fornmula (14); and (d)
carrying out crystallization-induced dynam c
transformation; OHO (2) 39 3 3 ROOR H2NF CO2W
(4 '"-02 HROOR NF OOQOO2Ra (13) NO R 2 HRO
OR Rt NF OCO2H (14) NO Rz HOOF 4C

3 3
| RO OR'
H,N F
COR’
“4)
- -Nl'—O g " RO OR"'F
o0 COR'
_ o o (13)
(14)
R:)\)ﬂrN " Yp
0 j’<
S (1)

wherein,

R! is isoquinolinyl, quinolinyl or naphthyl,

R%is methyl, ethyl, propyl or butyl,

R’ and R* are each methyl, ethyl or propyl, or

R’ and R? together with oxygen atom to which they are attached form
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O=0 (1) wherein, R is isoquinolinyl, quinolinyl or
naphthyl, R2 is nmethyl, ethyl, propyl or butyl, R3
and R3 are each nethyl, ethyl or propyl, or R3 and R3
toget her with oxygen atomto which they are attached
form 40 dioxol ane or dioxane, and R4 is nethyl,
ethyl, propyl or butyl. 3. The process of claim 2,
) erein. the compound of fornula (2) in the step (a) is
dﬂ*ﬁ@ﬁﬁ@a ofany a8y activation reagent sel ected from the
group consisting of oxalyl chloride, trinethylacetyl
chl R isamcthylhethpihproplyl o butglnl ori de and t hi onyl
.chloride. 4. The process of claim2, wherein the
reaction in the step (a) is carried out in the
presence of base selected fromthe group consisting of
triethylamne, tri(n-butyl)am ne, . .
3. dii ’gl@)epplgﬁeﬁs of Wuarﬁ, H@a,erefjg, thegeamapound of formula (2} in the step (a) is
4-di met hyl am nopyri di ne and 4-(4-nethyl-piperidine- |
activaydd) bypoatt addivagon feagdit@cletted € tHe @b condistinBer ex4lyl ¢toride,
hydrolysis in the step (b) is carried out in the
: - ha f [ . sisting of
i P DR bR b P URe8C
hydr oxi de and cal ci um hydroxi de. 6. The process of
claim2, wherein the deprotection reaction in the step
(c) is
4. The process of claim 2, wherein the reaction in the step (a) is carried out in the

presence of base selected from the group consisting of triethylamine, tri(n-butyl)amine,
diisopropylethylamine, pyridine, 4-dimethylaminopyridine and

4-(4-methyl-piperidine- 1-yl)-pyridine.

5. The process of claim 2, wherein the hydrolysis in the step (b) is carried out in
the presence of base selected from the group consisting of lithium hydroxide, sodium

hydroxide, potassium hydroxide and calcium hydroxide.

6. The process of claim 2, wherein the deprotection reaction in the step {c) is
carried out in the presence of acid selected from the group consisting of hydrochloric

acid, sulfuric acid and trifluoroacetic acid.

7. The process of claim 2, wherein the deprotection reaction in the step (c) is

carried out in the presence or absence of solvent selected from dichloromethane or
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carried out in the presence of acid selected fromthe
group consisting of hydrochloric acid, sulfuric acid
and trifluoroacetic acid. 7. The process of claim 2,
wherein the deprotection reaction in the step (c) is
carried out in the presence or absence of sol vent
sel ected fromdi chl oronmet hane or 41 chloroform 8.
q process of claim2, wherein the
Chm€%9§?alllzat|on i nduced dynamic transformation
reaction in the step (d) is carried out by adding the
conpound of formula (1) as seed. 9. The process of
clain18 wherein the crystallization i nduced dynami c
Loper e e .
8. aﬂﬁ{a pr esen@g o?ﬁ[ée M?%E{Pl t@% %ygtq?lgag?rrgg{d%&? lamic
base 10. The _process of claim9 mhereln the base is
transfprmgtion deasiipe it te stapd israrapdos by eddisedhs srinpsund of formula
triethylamne, tri(n-butyl)am ne,
(1) Wisegopr opyl et hyl am ne, diisopropyl am ne, pyridine,
4- di met hyl am nopyri di ne,
4- (4- et hyl - pi peridine-1-yl)-pyridine, optically
active 1-phenyl et heyl am ne, and optically active
1- napht hyl et hyl ami ne. 11. The process of claim 10
9. whebls rProess af ndaing §s esherpinariheneyellyption-ggiuced dyngmic
equi val ent to the conpound of formula (14). 12. A
trandFOMANBE Sehdtionl inC L) (AR ERficd LAATA Hige probRRTE t620 and a
or preventing apoptosis, conprising the conpound of
accordlng to claim1l and pharnmaceutica

catalyBE Pl Pbade C ol

10. The process of claim 9, wherein the base is an amine selected from the group
consisting of triethylamine, tri(n-butyl)amine, diisopropylethylamine, diisopropylamine,
pyridine, 4-dimethylaminopyridine, 4-(4-methyl-piperidine-1-yl)-pyridine, optically

active 1-phenyletheylamine, and optically active 1-naphthylethylamine.

11. The process of claim 10, wherein the amine is used in an amount of 0.001 to 1.0

equivalent to the compound of formula (14).
12. A pharmaceutical composition for treating inflammation or preventing

apoptosis, comprising the compound of formula (1) according to claim 1 and

pharmaceutical acceptable carriers.
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13. The pharmaceutical conposition of claim12,

wherein the conposition is used for denenti a,

cerebral stroke, brain inpairnent due to Al DS,

di abetes, gastric ulcer, cerebral injury by hepatitis

virus, hepatic diseases by hepatitis virus, acute

hepatitis, fulmnant hepatic failure,

hepat ocj rrhosi s, sepsis, organ transplantation .. .

13. o] Elo plypmacqufice) oitigpeafriams |2, gPicesip dhe,gorpeqsition is used

' necrosis due to ischem c cardi ac di seases. 14. A use

for ddmdnitie, canpalisdolat bizn Ampairfiddt dccar 4D, tmbetksigastiic ulcer,
for the manufacture of a nedicanent for treating

corchl RER0Y MR RIIsTHRAE LA SRARNL Tepdis, ANS, 408 Hopuitis,
cerebral . stroke, brain _inpairnment due to AlDS, . L.

fulminagh chepatic giilpye, chapptogprhogisy I5PSiF. OFgaly Wapsplantation: reipgtion,
virus, hepatic diseases by hepatitis virus, acute

rheunepaid aithstis, oo candinartl] heg@asis due foais¢hende cardiac diseases.
hepatoci rrhosi s, sepsis, organ transplantation
rejection, rheumatoid arthritis, or cardiac cel
necrosis due to ischem c cardiac di seases. 16. A
conmpound _of the followi ng structure: N¥oH Hg F ONO

14. 17 Ase ot hesemmaued obfoamiald) acaesding fp ¢l & dopbe mymptacture
a crystalline form showi ng the follow ng X-ray

of a ehielifcaiehi £ tRatdgtinflamfatibh OXPreRedtiig apepobisengt h( 1/ 10)

26 Angle 9.665 0.555 9.15 7.284 0.397 12.15
15. The use of claim 14, wherein the medicament is used for dementia, cerebral
stroke, brain impairment due to AIDS, diabetes, gastric ulcer, cerebral injury by
hepatitis virus, hepatic discases by hepatitis virus, acute hepatitis, fulminant hepatic
failure, hepatocirrhosis, sepsis, organ transplantation rejection, rtheumatoid arthritis, or

cardiac cell necrosis due to ischemic cardiac diseases.

16. A compound of the following structure:

17. The compound of claim 16, wherein the compound is a crystalline form

showing the following X-ray diffraction pattern:

43



5.825 0.260 15.21 5.563 0.228 15.93 5.372 0.302 16.5
4.840 1.000 18.33 4.695 0.477 18.9 4.341 0.454 20. 46
3.663 0.230 24.3 3.414 0.219 26.1 18. A

phar maceuti cal conposition conprising the conpound of
claim 16 and one or nore pharnaceutical acceptable

carriers. 19. A process for preparing a conpound of
cl ai-m16,—conprising the steps describhed in Reactio

Scheme 3: § React | on‘scmm.nesrse]ngth(mon s 3207Agkl8 3-[14
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18. A pharmaceutical composition comprising the compound of claim 16 and one

or more pharmaceutical acceptable carriers.

19. A process for preparing a compound of claim 16, comprising the steps
described in Reaction Scheme 3:

[Reaction Scheme 3]

- 3-1, precipitate R :
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21. The use of claim 20, wherein the nedicanent is
used for denentia, cerebral stroke, brain inpairnent
due to AIDS, diabetes, gastric ulcer, cerebral injury
by hepatitis virus, hepatic diseases by hepatitis
virus, acute hepatitis, fulmnant hepatic failure,
hepat oci rrhosi s, sepsis, organ transplantation
rejectio rheumatoi d arthritis, cardi ac cel

20. pechdist 8 1 SOMBOrnHHIE Wnfouthmanfacisof agpedicament & the

of claim 20, wherein the nedicanment is used for

treatoeenebf iallainnjatioy obyrevérepptdpbp®sigl rus, hepatic di seases
by hepatitis virus, acute hepatitis, ful mnant hepatic
failure, hepatocirrhosis. 45

21. The use of claim 20, wherein the medicament is used for dementia, cerebral
stroke, brain impairment due to AIDS, diabetes, gastric ulcer, cerebral injury by
hepatitis virus, hepatic diseases by hepatitis virus, acute hepatitis, fulminant hepatic
failure, hepatocirrhosis, sepsis, organ transplantation rejection, rheumatoid arthritis, or

cardiac cell necrosis due to ischemic cardiac diseases.
22, The use of claim 20, wherein the medicament is used for cerebral injury by

hepatitis virus, hepatic diseases by hepatitis virus, acute hepatitis, fulminant hepatic

failure, hepatocirrhosis.
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