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As diseases which can be treated or alleviated by administration of the above
compounds, there are rheumatoid arthritis, inflammatory bowel disease, graft vs. host
disease, sepsis, osteoarthritis, osteoporosis, acute and chronic myelogenous leukemia,
meningitis, salpingitis, septic shock, cholangitis, colitis, encephalitis, endocarditis,
glomerulonephritis, hepatitis, myocarditis, pancreatitis, Type I diabetes mellitus,
multiple sclerosis, Alzheimer's disease, Parkinson's disease, hepatocirrhosis, etc.
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art: [26] Reaction Schene 1 [27] [28] [29] SUMVARY OF
THE |1 NVENTI ON [30] [31] The present inventors have
continued to study a conpound that can be used as

ef f e QUMMARYi OFtTHEJNVENPBEIN, and a process for its
preparation. [32] As a result, they discovered that

t he i soxazoline derivative haV|ng cyclic carboxylic
The present inventors have continued to study a compound that can be used as

effective inhibitor of caspase, and a process for its preparation.

As aresult, they discovered that the isoxazoline derivative having cyclic carboxylic
acid hemiketal moiety according to the present invention has good caspase 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 in-
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[41] [42] Fig. 1 is X-ray diffraction spectrum of the
crystalline formof the compound of fornmula (1) (R =
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Also, aryl 1ncludes all of aromatic group, heteroaromatic group, and partially

comepou]pd of the

reduced derivatives thereof. Said aromatic group refers to 5- to 15-membered un-
saturated 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.

Further, one or more hydrogens of said alkyl and said aryl 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.

The present invention relates to an isoxazoline derivative having cyclic carboxylic

acid hemiketal moiety of the following formula (1) for use as caspase inhibitor:
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schenmes used in the present invention, alkyl refers to
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redBced tives tigereof. Said aromatic group
refers to 5- 40 15 ered un saturated hydrocarbons
in sinple or fused cyelic form and said

het er oaromatic group r@fers to aromatic groups having
1 to 5 hetero atons sel ected fromthe group consisting
of oklygen, sulfur and nitrogen. [50] Further, one or
nore hydrogens of said al kyl and said aryl may be
substituted by other substituents. The exanpl es of

sel edthesid substituents include acyl, amino,
carbqﬁhggmylmgﬁg@gﬁy, car boxyam no, cyano, halo

hydrqgy, nitro,” thiol, alkyl, cycloal kyl, al koxy,
arylgéﬂsa@ﬁifoxy, guani do, etc. [51] [52] The present
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[ 53] [Ro43 methyl,[e85]l, fromyjl onkatybi n [57] R1 is al kyl or

ar vl MaRGEBRbIR' tsisddtidimyl, 390 RPISIGHANY, [60] Ris
isoquinoﬂ?nyl, i;% nof?%yl %?’naphthy%ﬁﬁgﬁb [61] Ris
net hyl , ethyl, propyl or butyl. [62] Mre preferably,
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The .conpound .of for Ia.%l rein |ﬁﬁ¥soqy|ngllnyl
antFR a8 a orys ﬁ gﬁﬂwm the tollowing X-ray raction pattern

D (X) Relative strength(1/1,) 26 Angle
9.665 0.555 9.15
7.284 0.397 12.15
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

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 produce a compound of the following
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R together with oxygen atomto which they are attached
f or m di oxol ane or di oxane, and [94] R is nethyl,

et hyl ,,,pro tf_g(}yl 95] [96] Each step of the
above NPrep rBt||qn s of the conmpound of formula
(1) b es in nore detail as follows. [97]

As Bn acYivat]f on reagéht to activate the conmpound of
formula (2) t he: ve step (a), it is preferable to
use one selected fromuhe group consisting of oxalyl
chloride, trinethylac€yl chloride, phosphoryl
tri-chloride, and thionyl chloride. [98] Also, it is
pref€énabl e that 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,
di i sOPsHY et hyl ani ne, pyri di ne,
4- di Etihyik r@ﬂygﬂyrldlne and
4- (4 pi peridine-1-yl)-pyridine, and it is
A{’S%F%

pr ef bhat the base is used in an anount of 1.0

t o 1R’Qnd®iiavathtatkyl,ort he conpound of fornul a (2)

the & apaRogehd sith ByB5THARM Gl Bre e Moph Reterocyote,
sehekt ed fromthe group consi sting of dichloronethane,

chl onggfi0 frﬂ(gg . tetrahydrofuran, dinmethoxyethane, dioxane

and eth cetate. [100] On the other hand, it is

prefé’rr 188l hat t he conpound of fornula (4) in the

stepK'ay 1sb§u1ﬁ§1@®1lqtuﬁnm9mﬂabhm ,1.0 to 3.0 _

eqw l.ent L nd, of formula (2).[101] It is

pr ef é’BF’@a’ty ﬂhy %OWP%’FBF Lis in the step (b) is

car r iRRcnd R’ armeatchenthsdsﬁhy:lmrqiopgda,sn sel ected fromthe

gr oug{ %ﬁﬁﬂg’%& e@lgerqngd Eﬁ'g@opr%/tg ;fxegfaf dgtﬁﬁﬁeq #rm dioxolane or
r rateé crys

anhydr ous or noh
hydipsatedand pot assi um hydr oxi de and caI ci um hydr oxi de,

and |ﬁ4lgﬁleﬁjy§%ﬂgq?§%qb,lrgu fypat the base is used in an
amount of O 0 equi val ents to the conpound of

formula (13). [102] Moreover, it is preferable that
t he Rk tiepof the dbbee picpiralidn plioaesmrf tHeadnipound 6f fR@ular(1) may be

re solvents ct fromthe group consisting of
negﬁgﬂlg?d mé’?%ﬁﬁ@iaﬁ %g]’ BPanol , i sopropanol ,
tetr dvsyair aptivatam, reagam_lathyae hlmmmmiuud ah ﬁ)rmuth (2) in the above step
di faﬁl ipfs%@t‘eﬁﬁféeto uS¢ ohdsefected from the group consisting of oxalyl chloride,
trimethylacetyl chloride, phosphoryl tri-chloride, and thionyl chloride.

Also, it is preferable that 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, diisopropy-
lethylamine, 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 (a)

is used in an amount of 1.0 to 3.0 equivalents to the compound of formula (2).
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out ddln ound of for.nul i%p
capTReNsHs e d o Hiecgtowp camsstngobm @a?tﬁ ’.'{:Propanol
anﬁdptbpmfol haﬁahydwffemﬁj dintekt®xipethend, ﬂlqiaﬁff zﬁ’fcﬂhbhlommahane orina
t o e}?ehi ? valit o%qh ntt hgngcftf flrgmctﬁg ’?ibosxle p and water.

am ne,

[103] d| i sdpxs@pe;tb@blwhairthméqpr@tectmpﬁwmnamhwtegdy) ischiarréed out in the
eE@ch 193 ?(fﬂi Q&Qc}féd ﬁbﬁ‘ﬁhe §roup conslsc}mr% of hgdrochlonc acid, sulfuric acid

-net h Yy per| di ne- 1 - tical

l'y
ac@‘!‘lﬁé‘ﬂﬂoﬁﬁé‘ﬁw astds @ g Préfer%m%l thepthe asid iy ugﬁ@tw@ amount of 0.1 to

1- pap ety hiehtd Yo awicompoliddéf fotulklte4)st ep (d) It Is
er.abl.e. to .us n an

o4 1" 5" ARG efftebledi e RpBtrer PR DR ©) & fgrd outin
rmthe ppesefier axtabsente ofisdvdit 8dedted fom dichlorvaietane ot Chlbtuorm.
109270 A A 5 05 8 can e
yi edrdedputttyeaddinggbeipempiuntef fenmulq (1) ap seedeer cariestiout in the

[ 10r€lerkct bf iRH-and b chﬁly@i’b ehRiuAbbbakd) %&he}aﬁ the base is preferably an

crystall zatl on-i nduced dynamc t.ransf qr mat i on
r ediBine splerted fiom the gppupPENpistingf; trig y ng, Higrputy)amigs.ediiso-

S Opropiilethythiae, dtidopropylainiie, gyridipe, Mﬁieﬁiyﬂaﬂ@in@ﬁyndme

enze hl ar,obenzen tetr a
o T R RAR el oD AR BPEa vl NI Rutdy Rltine, and
d| oftically metivealregphtipddtbylaminel e, net hyl - but yl et her, and

[106] di et iy 'tl&’et Jﬂé‘;{](g),[iélﬂ ef[aégﬂ] to§§é Qa‘ﬂil ﬁﬁ%ﬁ%ﬁ%ﬁm" d“ffo 001 tp 1.0

pr epar according t
pr %@Yﬁlemm&x@tcpawowd of fgemelefi4) Te Rfefeéab&é&oaxsc: 0.03t0 0.5

Wi &(ihlﬁﬂeflﬁrﬂ ﬂfdéearﬁ(ﬁln?@ﬂﬁgeﬂ%ﬁn@ﬁ eo@litdle, thd HUctidh ﬁate becomes slower,
i so I ne ertvatlv
T AN AT A A 0 AT -

[107] di sclRusthe, itris peTdritt ﬂ%t&%ﬁlﬁﬂhiaﬂoﬁdmm{wdﬂgmﬁmllilnsformatlon
20 [esen
2o BT PP o B e s

f ommisang oBtoluenidrenzerisedic nzjenof tetfdl}fdﬂﬂ)@ra(nlél)rnqt@)(yethane
esfigkind Eﬂlkfygc%gate, dichloromethane, acetonitrile, methyl z-butylether, and di-
ethylether.
[108]
[109] Below, the process for preparing the compound of formula (1) according to the
present invention will be explained in more detail with reference to Reaction Scheme
2.
[110] The isoxazoline derivative of formula (2) having high optical activity is prepared

according to the process disclosed in PCT/KR2004/002060 filed on August 17, 2004
by the present applicant, and then combined with the compound of formula (4) to



to produce the conpound of fgrrmula (14), and the
deprotection reaction of the ketal noiety of the

w@ ooopoumee7 of fornmula (14) is carried out to ObREI/RKR2006/000576
m xture of the compounds of formula (15) and fornula
(16), which is effectively transforned into the
C opfiodudtcthe tohpound of fornullyl 3 TR ihé@ofhpdaid 6f formula (13) is ester-

ot Myt Ditridlice st deprntind B hdsetleti ) b H¥SneBhafietiof reaction of
di sd&etabhoiaty of thacbmpewid/efiformanadl4)hecased ofto oh&in a mixture of
f ' - ' .
PERSURRL S 18) AR 02 0 AR lbtmed i
t r Bespmpaw offopnelaél dynssiagtive dynamye giystallization.o pe
[111] ilsol Ih artidelad of fhe mikdiddf thd é&hpaﬁﬁﬁto'f fimut\@B¥amd fordhfla (16) is

e
1151 wherein, [116] i's | or ary], [117 s

al {LWOE qdiiR SFeaR tenend e gedpl émﬁnpowﬂ ?ff%g?ullp\e@rfa added to

R thegelutien, only the @synpeunddivrhola\ihs )dh thdvaixtae és @irdséwrtred into the

form hetar I d 1 R4 is al kyl. [121] [122]

Al %%]flpoﬁnﬁtogggr%uz% 9320 %‘? {Sf) ﬁgédcag r%%fcla(ﬁ'nds of formula (15)
[112]and forrmula (16) is treated with a catal ytic amount of
[113] Pase Qe Shetlet) seed, both the conpound of formula

(15) and the conmpound of fornmula (16) are transforned
[114]i nto the conpound of formula (1), to produce the

conmpound of formyla 1) wth higher yield (Reaction
Sche ] Theg%‘a’ %wapl of foMn& ‘JleF i n
equkm\gﬁﬁ'wi t’h\ﬁ}a/commun 0 rijul ¥ (16) due to
the base gresent begogol ution. Al sd, thesonmpound of
formulay (15) is i equilibriumwthsthe conpounds of
formula (17) and formula (1), and the conpound of
formul a (16)-oi s ik @duilibriunjwr h’ﬁhﬁ conpounwn\(ﬁ\/F
formila \Lf)é{mn a—é—19)nlg W‘%Wd' ¢ ther

compound of fogmua (1) having good ckygtallizing © COH
property selectivef3precipitates, gnd so the 16 ’
equi libriumof ¥ the conpounds noves to the compound

of formula (1),
. 2 HO"‘ F
o =
)

1

[115] wherein,

[116] R'is alkyl or aryl,

[117] R’ is alkyl,

[118] R’ and R” are each alkyl, or

[119] R’ and R” together with oxygen atom to which they are attached form heterocycle,
and,

[120] R* is alkyl.

[121]

[122] Also, if the mixture of the compounds of formula (15) and formula (16) is treated

with a catalytic amount of base together with seed, both the compound of formula (15)
and the compound of formula (16) are transformed into the compound of formula (1),

to produce the compound of formula (1) with higher yield (Reaction Scheme 3). The



thereby selectively giving oy y the conpound of
formula (1) with high yield fromthe m xture of the

w@oropoeds of formula (15) and fornula (16). [B@BKR2006/000576

[123]
[124]
[125]

[126]

[127]

[128]
[129]
[130]

[124] Reaction Schenme 3 [125] 17 18 [126] Also, the
present invention relates to a conpound of the
f Od:drﬂpbhmg off esriuln( 164 )s,in @Guilibfignei e @ompeand 6 fothiela (16) due to

P SRl G ORRRLAY SebH Bk D3¢ sgpiorom wi

aI thg [comppuds 3 forRBilald) Red fargeta@d), and the axympend af formuta (16) is

V\’hin uh{B ﬁ%} ﬁfgﬁ%&&%ﬁg{l@éﬂ}) r(@%hg rgf:p&l $1[93‘ 3&111185%4 them, the
newwouné a dp bpying g@@d erysellizipgmepartyt sslgstivaly precipitates,
WI arm MS edjmﬁsﬁrﬁl o amkhe&?danﬁﬂaaﬂdsafhsv@ttb ﬂfefb‘i‘ﬂlﬂoﬁﬁdlfbf formula (1),

yé? e \tes)lf gl)\(ffangggl]lya{ﬁ%§ gjnpg\]]ngﬁotl f?)ﬁgnelﬁ?g)s\@ﬁle L_lh yield from the

| nnﬁnﬁnemf thieedomippmindooffopnolad$s) dndifopmdparé)ng t he
conmpound of formula (4), conprising: [140] (a)
protecting and deprotecting a conpound of the

f ol | deiaptgorf Sgherdezd (9) to produce a conpound of the
following formula (10); [141] (b) carrying out
carbon-carbon coupling reaction of the conpound of
formula (10) to produce
formula (11); [142] (c) compoun f
formula (11) with benzyl ndirgducing Tt ¥
produce a conpound of the Toll owi ng fermula (1

17 18

o w{g

1, precipitate

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):

3 3
RO OR

CO,R
4)

wherein



[ 143] (d) hydrogenating the gonpound of fornula (12);
[ 144] [145] (9) [146] [147] (10) [2148][149] (H) [150]

WO 1®8)90092) [ 152] [153] (4) [154] [155] wherei PCT/KR}06/8B00576
and R are each al kyl, or [157] R3 and R3 together with
oxygen atomto which they are attached form

[131]heterR3camlRéar@éuéh[a11@$,]orR4 is al kyI [159] Preferably,

152 LSRR RS PSR g SRR oy,

arandat t ached form di oxol ane or di oxane, and [162] R is

nmet h propyl or butyl. [163] [164] The above
[133] ocgiss ?i(?iypreparl ng the conpound of fornula (4) wll

[134] pe morefesAbbei fical | y described bel ow. [165] In the
[135] St ep R’a&hd R’tard @acﬁﬁl@é‘tl@fla&hg dripadpyl,e conpound of

[136] I o rTLﬂ ﬁgﬁt tf%%ele omy W?faflt thsy greieehed fopm digxolane or

dembmmﬁ:chmd)n react| on is carried out in the presence

[137] of bage, {S(?teﬁldygegrggvog%ut\"fw hydr oxi de,

pot assi v I’oXi n’car bonat e, and sodi um
[1381hydr ogen carbonate. Further, it is preferable that the

[139] bf‘; e Al ttﬁ@pr%&{h‘( ﬁw@ﬁtﬁ’c&ﬁ%fa&% tg % lprsr&t%gé fop gr ggnn'po e C?'ofh‘p%l{ind of
f ofqmlhl (¢p)ycomprising:
[140] (a) protecting and deprotecting a compound of the following formula (9) to
produce a compound of the following formula (10);
[141] (b) carrying out carbon-carbon coupling reaction of the compound of formula (10)
to produce a compound of the following formula (11);
[142] (c) reacting the compound of formula (11) with benzyl amine, and reducing it to

produce a compound of the following formula (12); and

[143] (d) hydrogenating the compound of formula (12);
[144]
O
P
~ Si =
~ | I
[145] )]
[146]
RO OR'
F
FZ
[147] (10)

[148]



[166] Also, it is preferabledhat the protection

reaction in the step (a) is carried out in nethanol or
werwanoiv9sol vent, and the deprotection reacti oPCT/KR2006/000576

carried out in one or nore solvents selected fromthe

group consi sting of nethanol, ethanol,

di chl or onet hane, s;chloroform and water. [167] Also, it

is preferalR@ QRIt the reaction in the step (b) is

carried out by usipg ethylchloroformate or

met hyl chl orwdate in the presence of base sel ected
fr%ﬁb utyllithium |ithiundiisopropylam ne or
it

n -
d%hexanethyldisilazide, and the base is used in
0.5 to 3.0 equivalents to the conpound of fornula
[149]1 (10) (11and said ethylchlo roformate or
Uso]nethylchlorofornate is used in 0.5 to 3.0 equival ents
to the conmpound of forrmula (10). [168] Also, it is
preferable that the reaction in the step (b) is
carried By OR'a solvent selected fromthe group
coqﬁMqung f tgtrahydrofuran, ethyl ether, and
net hyl - ether. [169] It is preferable that the
reductior] reaction in the step (c) is carried out by
usi ng acetN d and sodi um borohydri de, and said
sodi um borohydride is used in 1.0 to 5.0 equival ents
to the conmpound of fornmula (11), and said acetic acid
[151]is u6€d in 1.0 to 20.0 equivalents to the conpound of
[1521formula (11). [170] Al'so, it is preferable that said
benzyl amine in the step (c¢) is used in 1.0 to 10.0
equi val ents to the conpound of formula (11). [171]
Furt herRO tORs preferable that the reaction in the
cafFried out in the presence or absence of
sol vent Tsel ected from ethyl acetate, tetrahydrofuran
et hyl et her and nmethyl - -butyl ether, and may be
carried o@oa® one-pot reaction, if desired. [172] It
IS preferabl% that the reaction in the step (d) is
carried out in the presence of netal catalyst, nore
U53]pref@pably pal | adium fam |y catal yst or Raney nicke
[154]fam |y catal yst. Specifically, palladiumfamly
Uss]catag%st.having 1to 20 w% of palladium (Pd) or Raney
ni ck&*Flhi |y catal yst having 1 wt% or nore of Raney
[156] ni ckeR’ and R3pee ¢azt athylorcarri er sel ected from the group
consist i g3 s o '
1157 77" AE ghB R Roeckil S8 oebh SRR el e U AEIOHR Bltcrocycte,
co#sbnent to the compound of formula (12).

[158] R’ is alkyl.

[159] Preferably,

[160] R’ and R’ each are methyl, ethyl or propyl, or

[161] R’and R’ together with oxygen atom to which they are attached form dioxolane or
dioxane, and

[162] R" is methyl, ethyl, propyl or butyl.

[163]

[164] The above process for preparing the compound of formula (4) will be more

specifically described below.
[165] 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



[173] Also, it is preferabledhat the reaction in the
step (d) is carried out in one or nore solvents
WG 200609187 f r om t he group consi sting of net hanoPCT/KR2006/000576
et hanol , n-propanol, isopropanol, tetrahydrofuran,
di met hoxyet hane, di oxane, ethyl acetate and
di Efﬂr@ild&&bhﬁﬁﬁcar[)dnﬁﬁd, airdisddieh hydiogess carbedats. @hi'tﬁeﬂ; hiagd preferable

oueLYERARGR T Sy B8pleglon Rt RSB arnfo L fp 20
pr epsvalentofo the tomp@hdaif fofmhils{9)[ 176] The present
(1661 ' ”VGVKIQJE Slt g g)’%&ﬁ%%&ﬂ?@?@ e‘EﬁMﬂeaPtﬁ&Pﬁ% c §t8§e (e§ @ﬁﬁéd‘&lt in

I nterne

c omﬁélaml %ﬁﬂraaelrﬁsﬂ\@n( ayd thg 4enrqﬁ¢cglﬁe rreaytlen i, caggied out in one or more

' | édlﬁérﬁﬁe%étddrfr&ﬁ end %bﬁ[?%ﬂ%ﬂ;tlﬁ@ Bf frie@iansiC E‘tﬁﬂiﬁ)l“dlclﬂlégo?ﬂethane
8] [179] wherein | 180] R and

n Sch
aﬁ%@ ' lwa eBr [181] R and R together with oxygen
[167] at omAlso,\itiss @i’eféﬂablﬁ thdteheatehetivinad theodtep (b iscraddigdre by awihg

[ 1&%#]{:%rof8 X} f {h]}"?c%ll rL)tJo%nlltee‘l TR résegceo(gfeoagngelecfted fromn -
i nvent1on re eSInFO a Qnar maceut | Cé:f ositron rtor
t r blaylhﬂigumn hﬁmanditsppmyb:mm elvlghxumigxapqpy]dg]gnde and the base is

t (k]
El'lﬁ' b@%g r3ﬁh§et§1W thd cérﬁg% eQ)\f?oﬂjrﬁﬁé 099 Fn@'sHd! &hylchlo-

p ceutl cal accept carriers,
s p@fﬁ’@aéeaml methylehlorofaraite ﬂwd &P Pl egHIvRlsnts tp dhg gamppound of
def&ﬂlmaa(,m):erebral stroke, brain |rrpa| rment due to

Al DS, , .di abete c ul cer r
11681 o paiATe 40 prateraBlE it e pttomin 88 68 o i tidodfy g gotvent
acsdlectdicfiparhithd group vbnsistiag tof teeqahydrofuran, Iethyda gther, and methyl-#-butyl

he@[ﬁ&om rrhosis, sepsis, organ tran s plantation
rejection, rheumat0| d arthr|t| s, or cardiac cell

[169] necr dtispreferableghitdbeeednetionareaiition injthecierds) is[cag By ong by using

t hgeeBE §8i8hd sOUBMIBoPshydRlA A8 shid sBdiR] mgh}fcﬁ’fdetli &%H'u'i‘g 0t05.0
i nfl angatl on or preventing apoptosis jn a’subje

cof B YAy odhfrrAmBewNd A oty ehlarmd saidace e a Batskdin 1010200
angqgliivalé&its totle e@ﬁp@uﬂd)f%nﬁlnﬁ(labove defined formul a

17012 4 S w58 T DR B 018 100
Al @Rivaérbes the compound of formula (11).

[171] 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-#-butyl ether, and may be carried out as one-pot reaction, if desired.

[172] It is preferable that the reaction in the step (d) is carried out in the presence of
metal catalyst, more preferably palladium family catalyst or Raney nickel family
catalyst. Specifically, palladium family catalyst having 1 to 20 wt% of palladium (Pd)
or Raney nickel family catalyst having 1 wt% or more of Raney nickel, supported on a
carrier selected from the group consisting of carbon, silica and alumina, may be used in
an amount of 0.01 to 10 wt% based on its metal component to the compound of
formula (12).

[173] Also, it is preferable that the reaction in the step (d) is carried out in one or more
solvents selected from the group consisting of methanol, ethanol, n-propanol,
isopropanol, tetrahydrofuran, dimethoxyethane, dioxane, ethyl acetate and
dichloromethane.

[174] Further, it 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.



gastric ulcer, cerebral injuyy by hepatitis virus,
hepati c di seases by hepatitis virus, acute hepatitis,
wo eoaiovmnt hepatic failure, hepatocirrhosis, SPEEKR2006/000576
organ transplantation rejection, rheumatoid arthritis,
or cardiac cell necrosis due to ischem c cardiac
[175]di seases. [ 186] Al so, the present invention relates to

a use.of the .c ove .defi ne
117617 o P8 mpnsr e e Py devi e & HEe o0 P €t tbmpouna
i néf farmelai(é) an intgmeediate fon gheapoppiousd sf fameti fl),owll higher yield, as
me ' ' cerebral stroke,
ﬂh&%ﬁ&f%p%ﬁ@ﬂ%ﬁﬁﬁ%R?%x%f%ﬁ@&g@gbetes gastric ulcer,
U77]cere&ﬁ&ﬁ££ﬁ$ﬁ§¥£ﬁ@ hepatitis virus, hepatic diseases
[178]1by hepatitis virus, acute hepatitis, ful m nant hepatic
failure, hepat00|rrh05|s sepsi s, organ
transplantation rejection, rheumataopd arthritis, or
cardiac_cel |l necr&sis due to ische c gardiac RO OR
dise%gég. F187N rpewad of a +H»=accor M
to e present i%venti on may fornulated i nt
various pharmaceutical fornms flor agm nistration 44
purpose. To prepare_ the pharnaceutlcal conp05|t|on
according to tH® sent invent Ranorlan effecti v&Ro orR
anmount__of th:&%ﬁd of f anul L is_m xegnwi
pharnaceu%ic Zacceptable carridgr that may take |a MAde
variety o orms depending on the farnulation to
prepared. [188] The conpound of forhula (1) may be *
formul ated as a parenteral injectson, or per cut#neous
or oral preparation depending on its application
1791 pyr poeE™ Mt i s especial |y ad vantageous to formul ate
[180]t he dﬁmnd:ﬂ tareoéachrall@lwin t dosage formfor ease of
[181] adm fysi S&'iiatto oert]h %Q&qthu&l i (e)ﬁ .'Elrt]ot Ofl'H(%) 39 G e e[tll gliléd fl(:)rm heterocycle
the orar pr e gﬁy toae phar me R e ]t
magndoe used. For exanple wat er, glycols, oils,
[182] @l cohglisppd the like may be used for oral l'i quid
preparatlo S such as suspensions, syrups, elixirs and
[183]sol uti ons; or starches, sugars, kaolin, lubricants,
[184] bl ndexlso, tﬁ’é §Hn@ﬁfv@ﬁﬂ1(ﬁgremrtb% p@ﬁﬂn&cﬁ@udal B&nﬁﬁs&‘tlcﬁﬁfor treating in-
d for SO %Fggaratlons such. as gomders ﬁf $ove defined
¢ o IBm2 o AP Xak SPOpREcomPREInE thbCHnpRun g tg Bove define
[ Sfdrmtlla((m) anidagihiaehacemtical aaqeptdbéscaariers specifioalty a pharmaceutical
| £
7 ot HHBARERLS: AeaRgReHIha,sBHeBR st By il 851 & S,
endigbétes, gasirie ulcgr, eprgbral ingury bb'mgqtltmﬁrusmeppm diseasesby hepatitis

Pr Gilpy, Q&dt@ﬁepaﬁh? rﬂﬂrﬁnmth%ﬁaticﬁfaﬂﬁ%aﬂlépﬁtdéﬁﬁﬁ)sﬁ e%ﬁ@ organ trans-
carrler t hough ot her jngredients such _as so

ai PAN@On Friection gheymataid arﬁa%ls rsRrdi3cLay necrosis gup kg lzselaﬁnnc

cardiac diseases.

[185] Also, the present invention relates to a method for treating inflammation or
preventing apoptosis in a subject, comprising administering a therapeutically effective
amount of the compound of the above defined formula (1) to the subject, specifically a
method 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, fulminant hepatic failure, hepatocirrhosis, sepsis, organ transplantation
rejection, theumatoid arthritis, or cardiac cell necrosis due to ischemic cardiac
diseases.



aqueous or oily suspension fgy injection, can be

prepared according to the known procedure using
wa@iobamioe7 di spersi ng agent, wetting agent, or PCT/KR2006/000576

suspendi ng agent. Solvents that can be used for

preparing injections include water, R nger's fluid,

[186] and iASl@é ahd preﬁﬁﬂnv&ﬂﬂldif telifes tg adisé bﬁthbbbﬂl@duﬂd ofi thg alsivie defined
ma nveni.ent used,.as t ol vent .
oA or SRR el 3Bl G YRty mation or
i nprevehiting apoptoms, s@eelﬁgally(zemedieamay foetressing dEmentidy icerebral stroke,
pu

Bﬁﬂfﬁlrpaﬁﬁ{ehb/d@ectb%ﬁ[#iglfaétgé’ Ig%ét&c Aflef! c@&lﬁraﬂhrgﬁry% hepatitis

I nj ectl ons ercutane
pr s Bepaya dlsm@s &3 hepatitis w&ys,ua@eﬂe&)@eatmp@%@mam hepatic failure, hep-

enfiafiethbds, 3686414, orsHY t%s%laﬁtﬂh&ﬁ | Rti8E trhédiBatéethritis, or cardiac cell
opt i onal sui tab addi ti ves havi ng no

% Co%?‘jsl ned
si B IyY to yehpmic Gardiag digepsessy d addi tives may
[187] f aci ITHeabmpbined aﬁfmmulat(l)addcamhﬁgmoh@ﬁretémimlehﬁbmdy be

ggir”or%% Féllt AL inf RS éh'%{mgeutl%al%ﬁnsr Fog a' toln urpose elso prepare

[ aneous prep al 1 onNs are adﬁlnl ere
v athie pharmmagaetinal corapagitionzsascerdingdn smaaprnmnt pmmtl'tpn an effective

SP&ho ’of @He %ﬁ&hﬂ& Hpﬂ)trm[ll]a%ﬁ is\IhgBd Wi}ﬁs ?ﬁﬁﬂﬂéﬁ@gn&fl acceptable

fornu (1) 1s'used for clinica
pr %@F@?rarbwn%talw A “gd%thx of foras éw@@g op4he fammulaion to be
anprepiredangi ng from 0. 1 to 100 ng per kg of body

[188] \é\glmg - %8%2% %etgfot o éfr%lglg T %Fq?q@% a %%V@“' injection, or per-
S petaridgoas arhrrahpmparammmdepdn&ag en fits applitation puipdsea [[t is especially ad-

pa{g{ﬁ%ﬂﬁ%{a tﬂﬁnﬁﬂ@{e tﬁéjcd%néd"suﬁ)%q 2 hunfi ﬁi%g%‘fgfh? {&Se?a?% of admin-

C con 0
suts}réfmn @n‘tumnmtyp sege.net hod of admi ni stration,

[189] ©XCT ok 812 JrallfRepdtatidn) Sny ﬁ’stu'aﬂil%}mﬁ&%%al cﬁﬁié? Eﬂa%be‘?lfsed For
di sease to be treated, etc

t hEXFFRIS SR BVERE: Qils: %F‘i’l}"l%?éldég% 1:1{@ BeY FH 'aiillawri
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2SRl o g, A RS Sl oSBT Lo
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| -§ &'h‘t%rfg }rag%étg hﬁqetgali%#léé NI Ilg]lgftl?aﬁtféﬂ'{f %oﬁ@&rs%%é uﬁlg'ﬁﬂns It is also
d i @Wblé dos tﬁblzté@nﬂ{pﬂbfto zlm ﬁ%%@d tné‘? %tﬁw%w} arﬁparaw
[190] t he 'F%?_ g{e ﬁa?éﬂé%S 1 elﬁat‘ﬁﬂﬁ steAWBK A6k it ‘ﬁs@ﬂ’l‘jﬂﬂsed ﬁs’iﬁe carfi@r, though
nmo i.n.n- xane
b it oer %%mft%dsnmm{*‘e AT SHAmgHe, strilized
t hﬁqUenmsansr diBrsuepeatkion fomiajeotion, 3ACbe picpared $1t:¢drd1lnggo fherknown

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.

[191] For the percutaneous preparation, the carrier may include a penetration enhancing
agent and/or a suitable wetting agent, optionally combined with suitable additives
having no significant skin irritation. Said additives may facilitate the administration
through the skin and/or may assist preparation of a desired composition. These per-
cutaneous preparations are administered via various manners, e.g., as a transdermal
patch, a spot-on, or an ointment.



about 40 m nutes, 52.9 g (494 mol) of ethyl

fluoroacetate was added to the reaction m xture over 5
WOorRMae®9I™ t h mai nt ai ni ng the i nner tenperat urBCHEROWG6/000576

-25C, and then 74.4 g (524 mol) of BF -OEt was added

thereto over 15 mnutes with maintaining the inner

[192]t enpew Bélﬂtihe compburidoof-fofrfula A )tie usdd for slh'naag ptlfpbse, it is preferably ad-
addi. t.i.on action nxture V\?S st

f
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C ORIt patcdel S mEBEW 6LAHMMInRESHGIE exdiBorl A%d, SRin¥@stio of agent,
distil] e underﬂ&gcuum at 10 nbar and 68C to gi ve the
drepisdl. t¢7. 3 g,

c otFYSHIRPISHseRsst 85% as clear oil.
[193][199] H NVR (500 MHz, CDOI3) : 4.90 (d, J = 47.1 Hz,
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4- utyne (10, R 3, R 3= nethyl)
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[ 204 f trinmethyl orthoformte and
[19516.0 g (31.5 Mol ) of p-TsO+H O together with 50.0 g

[196] (316 pmpin)atnﬁ Eﬂmp]@mpound of for rrul a (9) obtained
from aJs at ut into 260 niL of
[197] et hdrtjuor 'ﬁ%rg??tbglgﬁary?%‘?tm% ?'é rature (inner
[198] t enpeiOdit gl (49960mel) ©f Ejméthylsdydccetytenh owas dissdlwed ine2bdtmbof
t o
r em)&r ug’?&faﬂg@rg% n&ﬁ‘ aﬁg tﬁi{&\&}g%rttéﬁgé’rgﬁﬁe %?Fq%[reed dt‘o%b%t -55°C, and
26then 21 mln&2h ynraole of RiSMindBuL.itig o-hexanst wa0addad thesetg over about
s ok L vk Re ﬁﬁuﬁﬁh&%ﬁﬁé ﬁn&oﬂeﬂlbbﬁ[hr%élo@d-gé“t TR §fi®in g for

and %er separat ed, "and the ter |ayer was extracte
by

@minges P2 8re ¢oP mmel af ethylilyreacetptewatided &ythe reaction
or ﬂl@ftﬁﬂe dvey & mik@ss with eeithiaingtthel HGer tehpaiitiee belods8E and then

PP gL e DR IR AR isr B BT R bl el bfRginine e

of umhetem;)ptautre eiPdo Fﬁﬁ°@1®§ter fitisling thepdditionythe reastion inixture was

t hw 88% 9% %‘H% ?9% @iﬁ&b&ﬁ,ﬁ%ﬁ_@fﬂ %%%Qéls solution

3. wes gdgded @lpq)reto@o figish ghe Igp.q)tloglg'@bq organic layer was separated and the
aqueous layer was extracted with 200 mL of ethylacetate. The combined organic phase

was washed with 250 mL of brine, and concentrated under reduced pressure. The
residue was distilled under vacuum at 10 mbar and 68°C to give the compound of
formula (9) (67.3 g, 85%) as clear oil.

[199] ' H NMR (500 MHz, CDC13): 4.90 (d, J =47.1 Hz, 2H), 0.26 (s, 9H)

[200] " C NMR (125 MHz, CDC13): 181.0 (d, J =21.5 Hz), 104.0, 98.1, 84.8 (d, J = 187
Hz)

[201]

[202] Preparation Example 2

[203] 4-Fluoro-3,3-dimethoxy-1-butyne (10, R 3 R *= methyl)

[204] 33.6 g (316 mmol) of trimethyl orthoformate and 6.0 g (31.5 mmol) of p-TsOH—H2

O 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



[207] 59.0 g (289 mmol) of

4-fl uoro-3, 3-di net hoxy-1| -trinmethylsilyl butyne, a
W@e@e9®or conpound of the object conpound (10RCT/KR2006/000576

obtained fromthe above, was dissolved in 280 nL of

met hyl ene chloride, treated with 59 ng (0.183 mmol ) of

t e&dxﬁelﬁtratnw wilde ol oedisTESs0rs tdaeidotk abbhat 130 MmBAof sBIveht) ami was

d [ eous, sql ut,i.on, stirred
el Wi 288 e AR KRIoR0: 13038k of e Sirbdd Sodih hydrogen
t hearh(qw@wiuticmy\eas added thetat@aandeklyen-separated, arid tbé water layer was
me rq
ey 13, BE e I RO I omilAf onile Tayer was
r eerneer{raiedbander eeduecdprossurate gt ect conpound (10, R3,

R34 Tluﬁ'ﬁi—@,ﬁldlmé@lo%-grtnﬁiéﬂ{Wdﬂyﬂidt%ﬁ (59 [:] gij% Ré &n 1ntermed1ate a
ound was used.in next 5/2@ out furth 3
pung?éwré%ftqoawou?‘ge% e )- cgljnpou | y3s ysgd in the

J mexd feattiblz witBoi)t, fuﬂhélﬁ)uﬁﬁcatﬁiﬂ) 2.64 (s, IH [209] 13

[205] d'\"\’R}f %%1\@%&13}54928 iLdS 0476121516]%@%1’1?)@, &8, 6.20 s, 9H)

[206] Prepar ati on Exanple 3 [212] Et hyI
[207] 5-fl %@r(P%?fIZSQ nql'nHBto@ QEﬁth?T-B%”&Mi%ﬁﬁ)k lcﬁnetlgrlﬁlylﬁlt%e a precursor

4= et hyl) A sol uti

rglp%m d of r%;ba%ywamw (1§ gbtaned frgm th%@b%ywa%@aw&wd in 280
WaﬁlL(‘dehe&Hylbﬂé loridy) thedidd Wﬁkh(SQQﬁg (UTD$3) méffol ofaetd- ﬁL'bBtyll-l ammoni-

oRbAmR ] S8 SES HaRIE S, SAelR el e tution, and

r estirtddoor about 2 Iheum'ﬁhesd)ngame dh}&t waCsdparatal) and thd@queous layer was

™ LSS A 0 PRORAL G108, T LBl Sl v euas washed

I1on O e conpoun
f r oithtlhe ndb@ﬁ/b;ruws apheqncemrat lmdpr eedﬂce(dlmessm to RBve-the object

me&;ﬁéé()un@(fﬁ VR =ifetd7 0401 o &ua\tnﬁﬁaﬁl@g yiHf vhi] Qoﬂ’@éundhwas used

added to the reaction nhxture over about "2 hours wt
medfr %P?ﬁtﬁgaqlﬂwmhﬁvétr FaeRRUicAlen el ow - 40C, and t hen

[208] 60. 4 ' g1 NV (5000VHzoEDEN hyA. 42 (d, 9=0f 01 HRt B3 3124663, 2.64 (s, 1H)

12091 drrcr ENME 2 e LY b IR RO AR LS A e, 75,

m %¥3.0r€.0vas stirred at OC for about 2 hours. 250 nL of
[210] 10% amoni um chl ori de aqueous sol ution was added to

the reaction m xture to finish the reaction, and the
[211] or gafireparafion Exampledar at ed. The aqueous | ayer was

[212] eXt I Fxhers-Mublo-4 A ifHetRixyes- byﬁt A6MeUE R YR 3Ehﬁethy1 R ‘= ethyl)
2131 SO0 A58 LY it Sl 8§ Sy croturan
cr wdecald¢dot0°Comdound; @03 mmdétpof 2.BM »-Butiliy li-heRdnewas added
et Ex\élre;to 8x5e'r %bgut lclﬁ)lu(f wlf%trggn%ilﬁlllgd thzqgﬁe'r teanl]pi)e%ature below 14°C. The
reaction mixture was stirred at 0°C for about 30 minutes, and the temperature was
adjusted to -78°C. A solution of 41.0 g (311 mmol) of the compound obtained from the
above Preparation Example 2 (10, R’,R’= methyl) dissolved in 160 mL of
tetrahydrofuran 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



conpound was used in the nex{g reaction wthout further

purification [214] H NVR (500 MHz, CDO 3) : 4.45 (d, J
wWE2006/0%9%%, 2H), 4.25 (q, J = 7.1 Hz, 2H), 3.4BCT/KR2006/000576

6H), 1.31 (t, J = 7.3 Hz, 3H) [215] [216] Preparation

Exanple 4 [217] Ethyl
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i and then 259 g (4320 mmol) of acetl c
aC| %h*/\’g’gkaa?]wlfhereto over about 30 m nutes. The
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was s addéd t herefd over ours.
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I am@tunasassapatedite 07C,\83h@d 3 mrhol) éf)NaB”H ofs addeld\tb the reaction
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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

[219] ' H NMR (400 MHz, CDC13): 7.35-7.21 (m, 5H), 4.53 (2dd, J = 46.8, 10.4 Hz, 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, 3H), 3.22 (s, 3H), 2.79 (dd, J = 15.6, 3.6 Hz, 1H), 2.40 (ddd, J = 15.6, 8.0, 1.6
Hz, 1H), 1.25 (t, ] = 7.2 Hz, 3H)

[220]

[221] Example 1

[222] Ethyl 3-amino-5-fluoro-4,4-dimethoxypentanoate (4, R 3 s R *= methyl, R ‘=
ethyl)

[223] 18.3 g (58.5 mmol) of the compound obtained from the above Preparation Example

4 (12, R’ . R’ = methyl, R'= ethyl) was dissolved in 180 mL of ethanol, and

debenzylation was carried out by using activated carbon 5% palladium catalyst (5%



3.30 (s, 3H), 3.22 (s, 3H, ® 79 (dd, J = 15.6, 3.6
Hz, IH, 2.40 (ddd, J = 15.6, 8.0, 1.6 Hz, IH), 1.25

W@ 2006090997. 2 Hz, 3H) [220] [221] Exanple 1 [222¢T/ERRO0N6/000576
3- am no-5-fl uoro-4, 4-di net hoxypent anoate (4, R 3, R 3=
methyl, R 4= ethyl) [223] 18.3 g (58.5 mmol) of the
C OP@QY atlthe iy diogenl pfesume bH30 pdh BoreabBiaePRdES. The rEaction ntixthre was
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[225]pur|f|cat|on [224] H NWR (500 MHz, CDC|3) . 4.53

2dd, AcHz, 2H), 4.14 (q, J = 7.3 Hz,
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[227]117Hz 6H) , 273(dd J:165 2.5 Hz, IH, 2.36
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[228] g - qS; 94('%{“]]1”{; fx(é?RE i sopropyl, R 3, )F/{ 3= nethyl, R
4=)- é{ltqplr()py[l 32(8}1s<ijiurﬁ)lmyl)5145-ﬂlhydtd 5-1smkaz((ﬁ&arboxyhc a01d (2,R'=
3 0 4
) - ol gléc 218@8 géogi‘c%%ﬂ% &%Bweh ull'I F?‘:% &Wﬁ&@eﬁé&ﬁ@ﬁde the
| SEpPSEAUTE Wwagdmst@dm 0%€d andhthes (.- lndeﬁlﬁenml)@iﬁexalyl chloride and
chy, Qrﬂﬂgg 6 hﬁﬁoﬁ Sfrpﬁﬁa&lﬂfeeadﬂ@@tlﬁf&él Wi ‘ilnatlﬁ’taglglf e @nﬂep fthperature

7. élyw of, oxal yl | ori

) de_ an
%I\?&‘W%‘Oaa‘%}éﬂ“‘t Wit %frfﬁd\at ZH Qrfgar APt h?gr% H’é‘? con-
[ nf@itrateﬁﬁmﬂélg"edll:&d kpﬁés@mfel'gl@hrea'é'tﬁmﬁﬁﬁgirb s ﬂlsxdltiécﬁn\(/jﬁﬂ mL of
stirred at r ut our,s n. trate
o o imefSfeand hiDR e, BE iRt A difisie N6 0, i E e Was added
di thewityadd asolbE0on of 128 g7 Hyhmeok of tHeawompennd bletained from Example
tagggég rl?,t RFE n‘f@ﬁ’ylf"ﬁ1 Qé{h?ﬁ cﬁé%oﬂfgd it 80 ﬁﬁh)@ Iﬁéﬂlﬂgné/\@tﬁoride was slowly

added thereto over 20 minutes. The reaction mixture was stirred at 25°C for 1.5 hours,

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, R1=1—isoquinolinyl, R’ =
isopropyl, R’ , R® = methyl, R* = ethyl; 30.1 g, quantitative yield). This compound was
used in the next step without any purification.

[229] ' H NMR (500 MHz, CDC13): 9.12 (q, 1H), 8.53 (m, 1H), 7.85-7.25 (m, 4H), 4.80
(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 (t, ] = 7.4 Hz, 1.5H), 1.07 (m, 6H), 0.97 (t,J =
7.4 Hz, 1.5H)

[230]

[231] Preparation Example 6



thereto, and a solution of 1 8 g (57.4 mmol) of the
conpound obtai ned from Exanple 1 (4, R3, R 3 = nethyl,
wWGRA00s/02090Y1 ) di ssol ved in 30 nL of nethyl ene cPCDKRA®G6/000576
was sl owy added thereto over 20 m nutes. The reaction
m xture was stirred at 25C for 1.5 hours, a m xed
[232] sol ution of 120 mL of 10% sodi um hydrogen car bonate

cE oS del-Sib it isplrmpR By Ry - zote 5-carbonyD
r esamino 4, 41dimethaxyrpentanpjie acidg 34,3 pat-isoguinolingl, Rhe= isopropyl, R
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'S o ) = ne , X =€ , . g, . .
q L4 -ﬂﬁi%ﬁ frEng)) 3 lgsl%uwﬁ%ﬁme ?rB’&E}H]EDy‘JVX%% WrEadibiivadia a mixed
nesdlvent 6p168 inlucoftteteahy diofiurah andit2 ail. of Wal, all $tivied( 4t @Bout 40°C for

3) .9 12 (q, | 53 | 7,85-7.2
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2.75 (m 3[—3{ 2.53 %m I 2. 39 iheptet, J =6.7 Hz,
| Hpyeriwaspacidifiediwith $6 nljpf 6 N yidyochjoriracidyaqugpys sobutipp, and
(6E %)étr‘%lct%dzviﬂl 150 mL-x53Hf ;héB§lent 2RblidE 08 BickiontHinddGERli€ layer was
5- WEW%@ FrdeRjedses LRIyt P 2V the PRISEHAARAEAG ()% Rs g
i hythispgimoliaglpRe= sopeopytyR/] R = methyl; 25.4 g, 89%). This compound was
- ani.nal 4, 4= di - ' id (14, R
, SRedn e il bR R ?é%??%ﬂ%y??' R 5 R 3= methy )

[234][ 233] IBYMR (A0 Hs, GREILY: H10-8193 (oo APMHIP it DN 88617 bhngm, 4H),

t he 7RV eHjuePRE 8 (@M 33 @4 £ 89 1z, 1%, 3.75 (2d, ] = 18.4 Hz, 1H),
R -1Lso waollnl :|§%8ro ﬁg R3 rretp;%/l, R4
= 8Py 10 @dRihe78\(Rdd T~ @,4-%) 3 Hindf4 @ UH), 2396w, 1H), 2.35
hyd opl),de0e @i @pdr at e were di ssol ved in a m xed
sol vent of 168 nl of tetrahydrofuran and 42 ni of

[235]\/\/at eﬁ'{,‘lxa% éti rred at about 40C for 4 hours. The

[236] r eac t(#BAS)5-{tuoremethyl-Sehyulraxy-d+(H¢S Bnder reduced
b 8 38pop .4 CRKGunGlih ALY HR61S ioaa By AEA BB arkib)-2-diy
t hdrofuranong ¢1,: % e=tiiseguinolingh R zziseprogyDh 120 ni x 2 of

[237] E;Ol ugne g @tllile) ARG Shé &Mﬁﬁoﬂi\ﬂ%b@éliﬁfli froR %é"d;jﬂobe t@ﬁapﬁitﬂati@ﬁ Example
o) orl c.acl b aqueous. SQ 31 0N, r
i S B2 FisogbiaSii & A HBRBTL RS o qaneti and 6 . (Ffb mmon of
c oadetio acidavegadissolvaliarl 28asl. (738 mmol) of 6 N hydrochloric acid aqueous
solution, and stirred for about 4 hours. The inner temperature of the reaction mixture
was adjusted to 0°C, and 150 mL of ethyl acetate was added thereto. 220 mL (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%).

[238] ' 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, J = 17.6 Hz, 1H), 3.74 (m, 1H),



concentrated under reduced pgessure to give the object

conpound (14, Rl =l-isoquinolinyl, R = isopropyl, R,
woogoMeobYy | ; 25.4 g, 89% . This conpound was UBEHKRR2006/000576

the next step without any purification. [234] H NWR

(400 MHz, CDCI3) : 9.10-8.92 (m IH, 852 (m IH),

7 869 (m]6. 2Hm2 &H)m, YH){Z.60 i, 0I8H), 2435 ¢mA1 By 00N (mk HH)

5913 S g 1 kg o
2 &amaunds bff forudg15)and|fehmula (B9 (Rs=1-isefuindling® R'm 1s6pi))pyl)

@:ﬁég?égﬂﬁltz 02370%? b:i]nfl tlée Iﬁlxéure was ile?tﬁl kl% & 100°C to dissolve it
) epmiletsho Fen. 34amg p ss%q@ oh the. qb;qc) compruadiy. R 51 5sqauineliayl, R* =
ol ﬁébﬂ)&‘)@ff@%}i b di tﬁ&}atoz tHél tEﬁipéi‘ﬁﬁﬁ'évaﬁﬁﬂﬁﬁl}( llawef%d to 20°C, and the

e L Xﬁnlgf'e'aa%ﬁ%ﬁﬁ%wowiwﬁ o024 2270 £ O iSs opytamine

Pr wasaadﬁed atreréty panall seined (aﬂ.ZO°CHthbdu$ D atickq ltd ﬁ)ﬂﬁmﬁhat the ratio

o B0t B8 e gt e TE ekt PRy B siond B s Ty &,

hydt-osoqhioolieyl R’ iisepropyils ol MlhyrHPIa(ﬁdTlmt neaqtm mhigture was con-
ab%ﬁ*traéd%ﬂéﬁed&&@ g&é@gﬁ% td %‘ﬁgﬁ’g%ﬁé& Q8 IﬁIbe %ﬁﬁ%bt‘ﬁf& was added

m xt ure was

acerie %@%&%&em h@%ted up bpO3E tp é@@olﬁﬁﬁwpn@let@ymen 88 mL
S Odﬂ ﬁt{ﬁnthgl%x@ﬁé gﬁs ma%@et%%ﬂét tg? Ehrﬂmatﬁﬁemédrs)s\ll\(gﬂ? g6wéred and
us
o et aabol A0 1 Bilave e PR B Y Suse el B pshed witha

15ﬁnxdd solugionfof &5 imIl oﬁmbjllait:etateﬁnd 16 onttiif mechmalrtgamec After drying the

ph %\%ﬂg Y\@E gheér/\é)l%_]ge]c cort glimcp B V&Qﬁﬂe%gl}%@% =1-i dsogumohnyl R’ =

guolr;ggreaym was abtringd inf54t 15 Qéw;?dsfa@m th@mepqumdpé foraydd @) 8.0 g,
UNGRIMiEA D ﬁf g)@;%;sur elt o gi \éef 2r rTuXt uE e of }'?he 1
[240] CP”PS%E}SS ; ft{w éyp@ﬁwggw ya Qﬁfaweé%ya@aﬁt‘“}%? MAS
)[/)Ilvgg}fiablé asipliaae chisk pblﬁnzﬁﬁ)éﬂ%glc b @ bpitthibdyat (0580 spihizing rate.
2411 1y 1%?%41%@8(_; s M&fs?ﬁ{) 3159?}101' s B, ]1%), Bgéﬂé P=7.95 Hz,
8 BH), (7280, (ng 31:1),17766 (bdz 1H),H)86 ®s, 7 ), A2-3. R-II%SIZZHEB 406 (b, J = 19.0 Hz,
o. aﬁf BH) 415 5 o A B8 e it 1= 7. 49

nmol ) of the m xture of the 1 corrpounds of
[242] f or mﬂ @ NMR)(cotl )f o731811172(41 660.2.R 4716, 180911 3828,1138)7, 139.6, 127 4,

OB (TSR 1oy 800 B L B 16

[243] Then,” CANMB (sdlid)eEb.4f1 71 18 16003,6150.2; 03R6UIET.5, 132.R (20), 127.7 30),
al 123?&%4%?5&.”}%6.4,5878, 42.9,32.7 (2C), 19.6, 15.4
[244] Mass (ESI): 416.14 (M+1)

O=3

x5
Lol =+3-2(:=1.0, acetonitrile)

[245] Experimental Example 1
[246] Stability Test
[247] 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



I sopropyl) was added theretoy the tenperature was
slowy lowered to 20C, and the reaction m xture was

W@ 200602991 0 produce solid. 0.25 nL (1.8 nmmol ) BET/KR2006/000576
di i sopropyl am ne was added thereto, and stirred at 20C
for about 2 weeks, to confirmthat the ratio between

t h@eceeaspdatrudl wlderf the Barha cérﬂcﬁﬁoxﬁa’w%mw afftxR8dhyof Therefore, it

f or,mu ( i i i .SORI.0
5l i BOPY P iSRS e amorons

c efurmaelneulglutmdmruscé thrdkaicpnpsgionef tivhibitermr ¢herapeuto egend 8
[248]rrL of ethyl acetate was added thereto, and the m xture

was heated up to 65C to dissolve it conpletely. Then,
[249] 88 miExperimantel Examplad was added thereto, and the
[250] 1 enpqr@hﬁﬁantmcﬁérpwi)s-lham%u Jﬁh'ti"s iig¢hied about

20C f _as esulting solid was filtered, and
[251]\/\/ash ISP of 15 nl of ethyl acetate
[252] and MalﬂBaﬁf/c mixrm(ﬁl wéaakx,aﬁmrlesARt\er Lebothtogy, tOsakd., Faphn Yiwere bred
W 1&9 atrEZtdelgldef 5§& %f (Pegglt?&e hu?mHRO% &ichv%l%mgg?%l%l | ger( i hours.

-1 soqul no
54F66?25«’mﬂ wates] vderf: smphted avithonplimndLRS (lfipopelybaccha)de) and) D-

g aﬁgﬁﬁaﬁﬁﬁe Eel cﬁ%o%d %e cbgé'e%rat%ﬂs & Owﬁcgﬂ@ﬁ Gn®80 fH8/mL, re-

sta I ne 1orm was bt ai ned usi ng
( v%ﬂepfamlb in prrogenrdree sal %mmwﬂz&fhedﬁtlmbl ¢ E‘P?gﬂoé‘ltlon was
S pi tdaghtoathe thiddHinIRé abud of 3tnl/ke] BrfAbdibk e(r@lian?acuon of LPS

S b g Ehigle whpein e S%f%@gp%?g@é%wm

I I—bqnstktlﬁg bf PEGHE0 : &hBnol 4T@Ber80),ind 5= 719: 1S5 kz1/5 IdHpited 3vithsaline) or

( baeg,j.-(@m %ﬁ Qva's"éu e7été'3 toéﬁ?_éstgaéﬁﬁngf ﬂ%%@ﬂ,p% 4,%15& M@}' from the

38 hours afteothe drupsipjegtion41. 7, 136.8, 130. 7
[253]1290 127.4, 127.3, 126.8, 122.9, 92.3, 82.7 (d, J =
215 Hz), 489() 446 34.4, 33.9, 17.7, 16.3 [243]
[254] 13 ¢ a2 ma g tr ::\- acliyety gssayso 2 139. 5,
[255] 137 ~"_Blodc3§1a's’m£ A@T aciﬁﬁy ot ﬁla@oodlsaﬁ}p[hs obﬁﬂnea in & Step 1 was

( Elnglsur%Illg’ llsan %ﬁf asTay..k(ltZ(?ZSPn pl?zgnfac?u 1ca]i (!o%rﬂp%y) accordmg to the
acmamwfactnrdr eprqtactﬁ;]lt wapebservedttizdt afmanipiation of 2SJand D-

?}étbgaﬁn%@ﬁ%%lc{ﬁﬂlaeaééi ﬁﬂ ‘M}tﬂf il tﬂoodquaﬁﬁa dnd ﬁ%%stt material

test on t rphous T orman

c r y@tbaqed ispeh meﬁeﬁseéfenzmatmea@mﬁ in peoseglependent mpnper Based on
=l ﬁlekﬁlﬁQEDSnOWalueRoredcﬁW ffa¥drial was calculated by using Prism software

(GraphPad Co.).
[256]
[257] Experimental Example 3
[258] Treatment effect on Fas antibody-induced acute hepatitis in mice
[259] 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. Feed
and water were supplied without limit. Fas antibody was dissolved in the concentration
of 30 ug/mL in pyrogen-free saline, and the solution was injected into the mice in the
amount of 5 ml/kg. Immediately after injection of Fas antibody, vehicle wherein the
test compound is dissolved (a mixture consisting of PEG400 : ethanol : Tween80 in 15
: 7.5 : 2.5 is 1/5 diluted with saline) or vehicle alone was injected to the test animal.
Blood samples were obtained from the mice hearts 8 hours after the drug injection. ED

“ value for the obtained blood sample was calculated by using the above test method.



it was observed that 50% of jgqhe anorphous form was

destroyed after 28 days under severe condition (60C),
whehioeodguant i tati ve anount of the crystalli nRCT/BRR006/000576

was not decreased at all under the same condition (60C)

even after 28 days. Therefore, it should be understood

t h@he following/Tibie | ishewd e phixdsacbigical effdcatest debultstilatute hepatitis

h h i h b d f .
coBEERIANE S ARREEPH shte ALK 3Eineb B0 Rmulp ghgbiained from

[ 2th@Jabeeplexdmmledt 2bndEXanpl e 2 [ 250] Treat nent effect on
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Preparati on of blood sanple [252] Male Balb/c nmice (6
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ased enzymatic activity
Based on these results,

ED

o S oy P RS Ak e Mormat (1)
Expepidientosthe Breaenslimvedtion has excellent caspase inhibitory activity and
excellent stability. In addition, the process according to the present invention produces

only one diastereoisomer of high purity by using crystallization-induced dynamic

transformation. Further, if amine derivative having ketal according to the present

invention is used as intermediate, a person skilled in the art can easily prepare the

isoxazoline derivative having cyclic carboxylic acid hemiketal without additional pu-

rification.




[258] Treatnent effect on Fag anti body-induced acute
hepatitis in mce [259] Male Balb/c mce (6 weeks,

WChashe®IRi ver Laboratory, Osaka , Japan ) werBCHK8A006{000576

[1]
[2]

[3]

[4]

[5]

[6]

[7]

[8]
[9]

[10]

at 22C under 55% of relative humdity, wi th changing
ni ght/day per 12 hours. Feed and water were supplied
without imt. Fas antib s di ssolved in the

concentration of 30 ug/ni el pyY’ogen-free saline, and

t he soi.q&b&ﬁFmﬂdfrfbﬁg{@@f)l nto the mce in the anount

of 5 m/kg rmedlatelyater i njection of Fas
anti body, Nfeh+OI wheH0 test conpound is
di ssol ved ur& con | sting of PEG400 : ethanol

1/5 diluted with saline)
ed to the test aninal.

Tween qQI
or vehicle alone S |nJe

Bl ood sanpl es we® obt d fromthe mce hearts 8
hours after the drug inje@yion. ED value for the
obt ai ned bl ood sanple was cal cul ated by using the
above gst met hod. The followi ng Table 1 shows the
phar matol ogi cal effect test results in acute hepatitis
nmodel wbereindi ng to admini stration route of the

conpou§d 1 BF Al 1) obtained fromthe above
Exanpl e 1s%i3f|g i, ?’5 0] [261] Table 1 [262] [263]

INDUSTBQI islkybpL | CABI LI TY [264] [265] The isoxazoline
deri vapiTR ddapold 60/Ehint1 G@ﬁ@gﬁyl ic acid hem ketal of

f or nul 1) acc [ i nventi on has
excel | 'fs @ Eglr %F'Bﬁ‘fya g@?ﬁﬂw and excel | ent

st abi | Rt t)smdtlﬂylaetﬁyll; propyl (blﬁmtylrocess according to the
pr esen E&oﬁﬂdﬁf&%ﬂ?fsﬁvﬁ |¥ one di ast er eoi soner of

hi gh p crystalTization-induced dynam c
transzrwasqq@mollﬂmls ﬁltdeR isiifopsoriyhe derivative having

ketal 206 Bfdleiol freblifhgdf ERfRImbIBY Rt 1) ot Fings

internediate,, a person skilled in the art.~can easily
pr epar @) peivafing 2 somppwnd %fefpmléﬁ (YetheByeastng f arifica compound of

car boxforinGlad@) @ gredidsat@mpouhdofforadRi(l3)pn aI IO u

(1) wn BrohiESng Fppo i G Rl B © Blodiedh Corbporhdlor
formula (14);
(c) deprotecting the compound of formula (14); and

(d) carrying out crystallization-induced dynamic transformation;

N__O R2

3 3
RO OR'

COR

“)



R2 is alkyl. [4] 2. The conmpgund of claim 1, wherein R
is isoquinolinyl, quinolinyl or naphthyl, and Ris

woreaohppo99et hyl , propyl or butyl. [5] 3. The coPGDERA006/000576

[11]

[12]

[13]

[14]

[15]

claim2, wherein RL is isoquinolinyl, and R2 is

I sopropyl. [6] 4. A process for preparing a conpound
of formula (1), conprissing:,; (a) activating a conpound
of formlNT2)0 i
formul a,
hydr ol

mpound of fornmula (13); (b)
formula (13) to produce a
conpound of for ; (c) deprotecting the
compound of for d (d) carrying out
crystallization-induced é&han1c transformation; [8]
(2) (43 510](13) (14) [13] (1) wherein, , 1 R i s al kyl
or ary13 R'2i. s alkyl, R3 and R3 are each al kyl, or
R3 and R3 together with oxygen atomto which they are
att ached hbfﬁ%ﬁbterocagjeoppnd R4 is al kyl. [14] 5.

The procedk of er n R is isoquinolinyl,
qU|noI| nethyl, et hyl , propyl or
butyl, and R ar h nmethyl, ethyl or propyl, or

CO,H
(14)
N—O 2 HO
1 N
R O
0 \<
0
1
wherein,

R'is alkyl or aryl,

R’ is alkyl,

R’ and R” are each alkyl, or

R’ and R’ together with oxygen atom to which they are attached form
heterocycle, and

R’ is alkyl.

5. The process of claim 4, 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 dioxolane
or dioxane, and

R'is methyl, ethyl, propyl or butyl.

6. The process of claim 4 or 5, wherein the compound of formula (2) in the step
(a) is activated by an activation reagent selected from the group consisting of
oxalyl chloride, trimethylacetyl chloride, phosphoryl tri-chloride and thionyl
chloride.



R3 and R3 together with oxyggn atomto which they are
attached form di oxol ane or di oxane, and R4 is nethyl,

W@hogl909pT opyl or butyl. [15] 6. The process OPCTKRR2006400576
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[21]

[22]

[23]
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[25]

or 5, wherein the conpound of formula (2) in the step
(a) is activated by an activation reagent sel ected
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out | nrrbegresea T £Bu teieron HeGRytizanaaiiapd dynamic
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proces ac( )a JR.4q0r 5, wherein the

crysta zat| on-1 nduced dynam c transfornmation

reacti bh Ti’hn progessefeqtaipg) 1, wherein thesay stallizagipndudiicad dymrasic trans-
conpo uR)gIDQIfIOII RLYGn (e sté5 (& BEGrié Pt id the, p-@s%n&r SeéPand a

of claim11l, wherein the crystallization-induced
dynani eatalyti,ameoyns,0f haseon reaction in the step (d) is
carri et.due pratebd 6 MifSEN) Shefdin SR &eseil tn amind @llectdddrom the

f b 2 f 12
aher oi #opp 8opRuint O rielria g, BREERDa YRS dftReoesgamine, di
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act i ve14.-Tneerodesd sreNdiam ) herstlthe amine is used in an amount of 0.001 to
1.0 equivalent to the compound of formula (14).

15. A compound of formula (4):

RO OR'
H,N F
COR’
“4)
wherein

R’ and R’ are each alkyl, or
R’ and R® together with oxygen atom to which they are attached form

heterocycle, and



optically active 1-naphthyl ej/hyl am ne. [23] 14. The
process of claim 13, wherein the amne is used in an

W@raaa9099f 0. 001 to 1.0 equivalent to the conpPCRERRG06/000576

[26]

[27]

[28]

[29]

[30]

[31]

[32]

fornmula (14). [24] 15. A conmpound of fornmula (4)
[25] (4) wherein R and R are each alkyl, or R and R
t oget hRtiswliiy. oxygen atom to which they are attached

formh ocycl e R4 is alkyl.. [26] 16. The
conpouﬁéjelg?c?{ngf)ﬂ?‘ﬁ ,CIbejeiwﬁleéllénd R each are nethyl,

et hyl BramgkRpsdch acy mRbyhethyRGr progglt ber wi t h oxygen

atom t g3 Wi gh ' :

ai oxans, A K REkr QI oBrAGEA 0 LB IhR S LAY form dioxolane
[27] 19t dipxamecdsss for preparing a conpound of fornula

(4), CRﬁiafﬂle’ihﬂQéthflélbm@?Péﬁﬁﬁ&lng and deprotecting a

compou of forrFu a 9 o produce. a ﬁg_g}g u ? of f.ormul a

(10); Pﬂ)A BIRFPSy i IPTERATINE  495RouRd B Ei‘pdl’ﬁﬁmhpé‘é%‘gi on

of t he(a) proventing and démroreuling 4 déhpoundpif deruada 8 t€ prodocswicompound

of for 11)a. (C) reacting the conpound of fornula
(11) V\?%%B'élﬁg/?)’ am ne, and reducing it to produce a

conpoutwl carfyifig phidasbqnicirborecnaipling reagtieoefehatompoundef formula

conpou ; .10) (H) [32]
(12) sgf) (PG b of Rl | -
(c) reacting the’compound of formula (11) with benzyl amine, and reducing it to

produce a compound of formula (12); and

(d) hydrogenating the compound of formula (12);
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R and R each are alkyl, or Rgnd R together with
oxygen atomto which they are attached form

woewenowytl e, and R4 is alkyl. [35] 18. The prRBCEER2@5/000576

[33]

[34]

[35]

[36]

[37]

[38]

[39]

[40]

[41]

[42]

[43]

[44]

claim17, wherein R and R each are nethyl, ethyl or
propyl, or R and R together with oxygen atomto which
they are attached form di oxol ane or dioxane, and R4 is
net hyl , ethqb @Ropyl or butyl. [36] 19. The process
of clai 7 0x/18, wherein the protection reaction in
t he st '% Fried out by usi ng
trinmethylorghoformate or triethylorthoformate. [37]
20. The pro i‘fgﬁ‘ claim17 or 18, wherein the
deprot ection ion in the step (a) is carried out
in the presence of base selected from sodi um
hydr oxf4ge, potassi um hydroxi de, sodium carbonate and
sodi umAEXdrogen carbonate. [38] 21. The process of
cl ale 61" 18, wherein the reaction in the step (b)
i s carRl adl Rutachyraskyigoet hyl chl or of or mat e or
nmet hyl gh fOr f 1,
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21. The process of claim 17 or 18, wherein the reaction in the step (b) is carried
out by using ethylchloroformate or methylchloroformate.

22. The process of claim 21, wherein the reaction in the step (b) is carried out in
the presence of base selected from n-butyllithium, lithiumdiisopropylamine or
lithiumhexamethyldisilazide.

23. The process of claim 17 or 18, wherein the reduction reaction in the step (c)
is carried out by using acetic acid and sodium borohydride.

24. The process of claim 17 or 18, wherein the reaction in the step (d) is carried
out in the presence of metal catalyst.

25. The process of claim 24, wherein the metal catalyst is palladium family
catalyst or raney nickel family catalyst.

26. A pharmaceutical composition for treating inflammation or preventing
apoptosis, comprising the compound of formula (1) according to claim 1 and
pharmaceutical acceptable carriers.

27. The pharmaceutical composition of claim 26, wherein the composition is
used for dementia, cerebral stroke, brain impairment due to AIDS, diabetes,
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[48] 29. A method for treating inflammation or preventing apoptosis in a subject,
comprising administering a therapeutically effective amount of the compound of
formula (1) according to claim 1 to the subject.

[49] 30. The method of claim 29, wherein the method 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.

[50] 31. A use of the compound of formula (1) according to claim 1 for the
manufacture of a medicament for treating inflammation or preventing apoptosis.

[51] 32. The use of claim 31, 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.



