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anti coagu fect o e novel oxazoli di none
derivatives wANDCDERI VA TEVES PTHEREQR i drazone
group of the present invention represented by fornula
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The antithrombotic and anticoagulant effect of the novel oxazolidinone derivatives
with cyclic amidoxime or cyclic amidrazone group of the present invention represented
by formula I is attributed to the inhibition of active clotting protease known as factor

Xa or other active serine proteases such as factor VIla, factor IXa or thrombin.

Background Art

The blood coagulation factors are distributed in plasma, with various types of factors
from 1+ coagulation factor to 13* coagulation factor working in cascades fashion to
result in blood coagulation. The mechanism wherein individual blood coagulation
factors participate in blood coagulation is shown in Fig. 1.

As shown in Figure 1, blood coagulation is accomplished by a series of reactions

which are very sophisticated and complicated. In general, inactivated precursors are
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called "m-cation interaction”. In fact, some inhibitors are designed and synthesized to
have positive charge in P4 sites. In this invention, cyclic amidoxime or amidrazone is
introduced in P4 site, in order to improve water-solubility and increase drug effect by
reducing protein binding, as mentioned above. The reason of selection cyclic form is
that the inventors believed that absorption could be improved by reducing number of
NH bonds which generally shows negative effect on absorption. According to recent
studies, it is more advantageous for a drug to have less hydrogen bond donor (HBD)
than hydrogen bond acceptor (HBA). According to Lipinski's Rule, up to 10 HBAs are
possibly accepted but HBD is limited only up to 5 (Adv. Drug Delivery Rev., 2001,
46, 3-26) and particularly in the case of new drug the number of average HBDs is ap-
proximately 2, suggesting that HBD is more strictly restricted (J. Med. Chem. 2004,
47, 6338-48). Amidoxime or amidrazone group itself has basic character, which
enables easier separation-purification-storage as a salt form, and as a result, water-
solubility is expected to be increased.

In short, we introduced amidoxime or amidrazone at P4 site. To reduce number of
HBD, we used cyclic form of the function to make more drug-like inhibitors.

The compounds of formula I of the present invention were in fact confirmed to have
the aforementioned advantages. Water-solubility and protein binding level are

presented, together with 2x PT value and Ki.
Disclosure of Invention
Technical Problem
The present inventors synthesized novel oxazolidinone derivatives with cyclic

amidoxime or cyclic amidrazone group having useful properties, which can be applied

to preparations of pharmaceutical formulations. Particularly, the oxazolidinone
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lgftgn& fogh soiFat By Cf‘ "Bq usefl Q) reAaL Ok BF aFl?tmgﬁgaﬂfom osis, my-
demavca‘all MEa@ctwmt hn@rmblpmsﬁmnﬂamm@r apoplixly Cangii adfea®@iR Srecurrent
9 E)T(”J[flg%?f{] af% guﬁl%s?t?/} ar{dn[}{ & glﬁblr(r)g y ag &n %Séh%%ﬁ@%n%ﬁt%m ctlalguedlcatlon
ZOE(MI&@,ZM Emheﬁlﬁ@@@@dro@m@&mﬂ[l ﬂ@]cyplﬁoarmsﬂloalmﬂ ¢r qyeli¢ amidrazone

/ )
ar éeccigﬂogn%m tgé\lhre CI‘B:I'I?VC %%_1? %21715 s}gg\l%rk%:tﬁ‘e n &PW fﬁ%{% Vlla, factor

Cy Bfa ang ghrom]:qllgw{lgh pe @_ulgy)facéq)qg ¥ blO() of(gp)lation cascade.
cyclitaahk ybjectfdf ey preent {(nSEatoh) toglrdwide asad Bydzpliailﬁdne‘rdérﬁfatives

anwﬁtﬂt gera )@m]é(; Q ghc% 1%1‘3101‘16 %?UBA% @Bltl%x% or Xg 1nh1b1t1ng

t he B eI THITERTE A& T vEons oxi e
cyplopertye manmtlgalwccﬂtahlh@alprtb@ewft i nvention, in

thepqb %(ﬁhér%f@& 8 tht ﬁPégeﬁtQﬁﬁ@ﬁh@n ro%etaryhgﬁﬂﬁe&czal 8bfposition

i ndependent pyl
n- M@yqlcoagulgé@lypomﬁrl%@g %azolé%gq)lg‘ﬁ}e@ry?{) Vescyy,leh %Hg Wmdomme or

C)@}‘dﬁ@ QRfidthzdte e &hﬁ%ﬁharnﬁ&&tﬂc&llﬁco@ﬁtﬁbﬁé|sa1ts‘3thbl.‘£bf as an active
npr o . i-propyl, n-butyl, i-butyl, t-butyl,

cyt¥ i yl, cyclobutyl, cyclopentyl, cyclohexyl,

f or ik aleo amobjeyﬂ of tMpkemnit ﬁlvamtid)mibqgevid@ﬁ plarnfa¢&ticih@mposition

@(ﬁ?}%ﬁsqﬂr%](%&goﬂcﬁ“)nea&e'n\(&t? € \ﬁﬁl ﬁ!:'a cﬂﬂﬁrﬂg éfi 5%118 midrazone

Zone ro ese I nven
b egr@%e P rhefpheun@yumqaélyfamqpmlw drepediaslen adsive lngr@dlent for

al yeygldr pidvegkid @ iBfoPhbosis, myocardial infarction, arteriosclerosis, in-
flammation, stroke, angina pectoris, restenosis, intermittent claudication, phleboth-
rombosis, pulmonary embolism, arterial thrombosis, myocardial ischemia or throm-
boembolism.

It is further an object of the present invention to provide a pharmaceutical com-
position for treating or preventing treatment of coronary artery disease, cerebral artery
disease and peripheral artery disease, characteristically co-treated with oxazolidinone
derivatives with cyclic amidoxime or cyclic amidrazone group or the pharmaceutically
acceptable salts thereof and a thrombolytic agent.

It is also an object of the present invention to provide a use of oxazolidinone
derivatives with cyclic amidoxime or cyclic amidrazone group or the pharmaceutically
acceptable salts thereof as an anticoagulant for preserving blood, plasma or blood
products in vitro.

Technical Solution

The present invention relates to a novel oxazolidinone derivatives with cyclic
amidoxime or cyclic amidrazone group represented by formula I or the pharma-
ceutically acceptable salts thereof, preparing methods of the same and pharmaceutical
compositions comprising the same.

[Formula I]



11 [92] [93] In this invention, the preparing
nmet hods for oxazolidinone derivatives with cyclic

w@pildosaime or cyclic am drazone group represent@iKB009/003008

[44]

[45]

[46]

[47]

[48]

[49]

[50]
[51]

[52]
[53]

formula | are exenplified by reaction Schenme 1 to
reaction Schenme 5. However, the follow ng nethod
cannot limt the preparing nethod for oxazolidinone

' Wi t)h cycl i c am doxi me or cyclic am drazone
et fornula | of the present
i nventf on~and | Wderst ood by those in the
art that nodification ofsthe! nethod below is all owed
and also included inGhe criteria of the present
I NV Qhkfedd) rindI RSSresitiad Qdec@ddREMItEEgrohp Borsibiih bf BHEfnEng
in the reaction Schenes are as defined in fornula I.
[ 9HUBE®Shown in reaction Scheme 1 to reaction Schene
5, the n{eparl ng rret hod for oxa- zolidingne

deriv Nves Wi lic a E{};gre d{zyt': %am'drazone
grou esen fornu S fi accor di ng

to th@—Ns uctuPeNof cycli gg co ound A formula I.
First, cyclic am §oxi me corrpounds vveré synt hesi zed as
conpou Bl and B2 of react| on Schems 1 and compound

Eo%oﬁea %re ,t,’hél zeg a%& %gand C2 of

reactIRaon ScherreRgl gpmpound reac i OR _Scheme 2
and conmpound F of reaction Schems 5. [95] ['Reaction
Sc h@mthraugh B preOndpenidnsly H, ((}-€7)] Abyls f@v@) cyclodiylt {(GrC.o) aryl or

Scher
ooy DSBS L B LB BSOS EBURPRAT Bl

| efisE)EPf > AnndNaRoard Roffonmidas &y comgetam Wik (C3 C5> alkylene
peédfr@éﬂ'ﬁammf th€aAk 1teﬁ<9ca4ﬂfeys@maaﬂeh I\ml dathon ndnczﬂ{e(a(l@l cycloalkyl

oXIi r r bon |
cotbi oar e B B Sl ot Rasa P es %Lﬁ%j e I1¥Sea from
Syt fg@@ﬂ@ﬂsmnwﬂ (mg CL) dikglah@lo(yH@) klkiyt a@@o&a) AkekyDaMalogen;

\évqu .o f&% g\@ ﬁ% ?t ?g, Lo gj_%;cl(%aﬂ(lﬁlfgmlm?i]@ -BGRIRHESY, 98,-C))

5- élhp?éﬁcéthﬁ?hb]mréﬁec&)éaﬂboxyl ic acid, followed by

t r e@hé"a Ny tif t}f'pﬂnvelﬁﬁd?ﬁg Ly orgtahfé &&@ﬂt&ﬁked‘ﬁ@mrﬁ%ﬁﬁ‘éj hy-
dlamne gi ve cyclic am dox

co und t
c o%)&%rha% bmlﬂalﬁﬁqge@ op§ Hf B%Wla eFChafH?:g ‘&fﬂ:‘Pgl‘E Oraﬂwﬂ A3HHstem
CO&mQaiﬂadSlQ] prafega G2 6- 102§ ¢ 1id ﬁtoﬁlyml’éﬁ&@ i0fnchdBPEhEME], Aaphthyl,

185%131%% ncgengg %Bte r%t %FWEP% hm1 e'&%ér[a‘%ode can be
2 (Ths) Iotéroanyt- Anyhiy meehtydn) indwates oh aryé gioud-whicdneont@ips 1 4
Of Jt%%cattdrﬁpsemrﬁorﬁ t%{é%ﬁ@?gtﬁistmg of N, O and S as aromfltlc ring

oxlI rane- 2- tert=butyloxycarbo

( 2§truc§4rﬁl1 gterps yndfhe emaBing rarBati g Srt@aaral@itprseﬂw@n‘éhlzh is ex-

| nel’;lg BN5-8GhGRydlic Héféti’ﬁzﬁ‘ §aﬂé13[i chcl: heteroarykl) condlens(eéi)wrth one
oXi rane Ut yl oxycarbony
tpﬁgﬁe§W@SﬂH¥F%h ‘%H g’ . process using

2 (((S)-oxirane-2-yl)nmethyl)isoindoline-1,3-dione (9)

S qgscrib

€ 6xazo 18i‘n0[169 8<lrivatives with cyclic amidoxime or cyclic amidrazone group of
the present invention are selected from the following formula II to formula XI.
[Formula II]
Ri 0



[ 100] Cyclic am drazone conpgunds D1 and D2 of fornula
| can be divided by the | ocation of double bond and

w@er@osynthesi zed by reaction Schene 2 and r eacPCDRR2009/003008

[54]
[55]

[56]
[57]

[58]
[59]

[60]
[61]

[62]
[63]

[64]
[65]

[66]
[67]

[68]
[69]

Schene 3. [101] [Reaction Schenme 21 [ 103] First,

4-nitroaniline (6) was protected with boc group,

f ol [losealbyI hydr ogenati on using pal | adi um catal yst.

Then, am noal gohol conpound 10 was synt hesi zed by

u5| 1 010/ 002115PCT/ KR2009/ 003008
ﬂwaneo2 yl') met hyl )i soi ndol i ne- 1, 3-di one (9).

ardlid on \rade by using
car boR¥! di i m dazol gi%e conpound 11. Phthalim de
protection group vvz?s el i m nated by hydrazine, followed

by crurgens@at)i on with 5-chl orot hi ophene-2-carboxylic
acid to give c){npound 13. Conpound 13 was treated with

HC1 tqQ eI najf e boc protection group, followed by
rea | rotected am nal to give conpound
14. NNNt r 0sO gFoﬁgN\aS/l troduced using NaNCO2, foll owed
by I:ﬁﬁedu“ctl on with Z}f@@@'ve hydr azi ne conpound 15.
Conpound 15 was reated with ortho-formate to give

cycFFd}rn@[ngIazone compound DI . [104] [105] Another

cyclic am drazone conmpound D2 was synt hesi zed by
reacty on cheﬁg 3. [106] [Reaction Schene 31 [107]
2) ENLY c-cNN HH NaBH3CN MeOH DVF 1 4a

N—N \_‘K/H\”/@

S < ¢l

o}
[Formula VI]
[Formula VII]

/R5
(N
[Formula VIII]
0
O
)N R
)O]/Qm
[Formula IX]
6 @

[Formula X]

YQ



16 D2 11081From t he conpoynd 14 shown in reaction
Schene 2, conpound 14a in which R was H was

waynediyed, to which am no group was i ntroduBPE€OKRIB®AN03008

[70]
[71]

[72]

[73]
[74]

[75]

[76]

[77]

[78]

[79]

[80]

and then al kyl group was introduced stepw se (16).
Cyclization was induced using ortho-formate to give
cyclic amdr aznne conpound D2. [109] [110] Cyclic
am_doxi nd E of formula I was synthesized by
reg t_ ‘ 1] [Reaction Fornula 41 111121
14 V[ngplO/OOZl 9/ 003008 202122 [ 113]
Conpound 17 produc £ om 4- f 1 uor oni t r obenzene was
reacted with net hanesul fonyl chloride to give compound
18, [FSmu®H by reaction wi th hydroxyphthalinide to

gi ve conpound 190 Pht hal i m de protection group was

el i m nated by X azine, but boc group was used to
pr8’t3eE‘ ‘il resyl ti in conpound 21. Nitro group

of conpoqk d 21 was e ing Zn to gi ve conpound
22, foIIovved by reactilbn Swt
2 (( S) - oxi rane-2-yl ) net hyl )i soi ndol i ne-1

bt & dyeughBwrirg dereadenthnH SEh&m altylt & (gw?e) éycgoalkyl Ris
C OﬁTH’ L{GdCZﬁalkﬁo(mm dyABalASfdrm§Bbed M8, § Blki¥edsbonyl; and m is an

fol l reaction with ortho-ester to give conpound
m[teﬁfﬂ rOm[ 1ti’53] Cyclic am drazone conpound F of
for mula | was synt hesi zed by reaction Schene 5. [116]

[Re %%tain%gagﬁlgeo esolxa%(:)lildl mone derivatives with cyclic amidoxime or cyclic
amidrazone group of the present invention, in the above formula II to formula XI, R1
through R12 are independently H, methyl, ethyl, n-propyl, i-propyl, n-butyl, i-butyl, t-
butyl, cyclopropyl, cyclobutyl, cyclopentyl or cyclohexyl; R13 is H, methyl, ethyl, n-
propyl, i-propyl, n-butyl, i-butyl, t-butyl, cyclopropyl, cyclobutyl, cyclopentyl, cy-
clohexyl, formyl or acetyl; and m is an integer of 1.

The oxazolidinone derivatives with cyclic amidoxime or cyclic amidrazone group of
the present invention can be exemplified by the following compounds, but not always

limited thereto.

o
Uy
H

—Ors
x;@

O



15 WO 2010/ 002115PCT/ KR2009/ 303008 [118] Compound
17 produced from 4-fl uoronitrobenzene was protected

wowa1h/00dss (tert - butyl di net hyl silyl) group and RPEERR2009/003008

[81]

[82]

[83]

[84]

[85]

[86]

[87]

[88]

[89]

[90]

am ne region was protected with boc, resulting in

conpound 27. Am ne was prepared by using pall adi um

cat st uhlch was reacted w th Cbz-C t give
ﬁggénd 8. Tompound 28 was r iLNed

gl M‘YNQ’Q’( mg@%eaonpou »'WQQ

was deplaced Wi t n€ to give conpound 30. Th

conmpound was reactef with chlorothi ophene carboxylic

acid to give compound 31, followed by reaction with
nethaﬁépulfonyb chIorlde The reactant m# t ated

with Mw@r. npound Bal d c
reac(ed/vv oN es Cigi ve co ound F [119]

[ 120] e oxazol i dI'none aerlvatlves with cyclic

ami doxi me or cyclic afidrazone group represented by
formula | of the present invention can be used as a

phar maceut Iy\@ctmve gredi ent f ﬁ££§*‘ event i
andHP'iﬁﬂ \%alhgcgtarﬁﬂ rg oA W(jfﬁ}hl
|nfarct|on arterroscler05|s |anannakpry,

apoplexy, anglna pectorls recurrent strlcture after
angigpkast erntttent cIaudlcatlon
phll—EBbOtlh i's] é};ﬁ/\/z}r_yu errboJ_NsmN :
thro Usi s; nyoca iSchemi a, ulta an

hronb03|s and th?onboenbollsnrsuch as cr|S|s ﬁn a
ned|C|ne [121] The oxazol i di none derivatives with
cyclic am doxi or cycllc am drazone rou
represent€d bynt . t he_\gr e re bﬁiegn \

ut m:/ﬁwy‘\@f@’gf abl e @ W@

used for the prevention or treat nt of
at herosclerotic %hsease i ncl uding coronary artery
di seas ce ebr a rtery di sease or_periphera| artery
di $eadle - v g dgar cuﬁbamff?o 4!»..%‘
oxazobfd?none der|v ti es Swith cyclil a ooxﬁ/L\o
cyclic amidrazone grouf can be co-used with a
thronbol ytic @gent (for exanple, alteplasg,

teneetep e, repC)y T sald conpqun ca@u | sq
us® eN Rréyeft | Ireo Ner erjﬁ%—
t hro dﬁolysrs percutaneous tran Hnrna coronary

angi opl asty 16 VO 010/002115PCT/KR2009/003008‘(PTCA)
and coronary ery bypass. [122] The oxaz®li di none

cycl i e ﬁ]dOXIﬂETO [ @ntdra
_1!!!§e gfut'a | 7<2§;_ er?%T

|nvent|on or the ph naceutlcally cceptable sa
t hereof can be used for the prevention of post surgery

t hr onbus refonhat|on It can al so be used an
anticoaguylant yn relation to ar /_ﬂm OOIH A
herpdi & N%ﬂ% dhidf ¢ oun Lo
washi-i{g ¢ het dlcal assi s deV|ce used|d1

Vi vo n add|t|on ot can al so be’ used as an

antlcoagulant conmposition for ex vivo storage of
bl ood, plasna a ot her types of bl ood proddgts The

saipd conpou the present inyentio e
effeemlvm t ea ne t\ Clbloqd:coae- at cl
rel at edi=di s cau3|ng secondary IeS|o

such as cancer (|ncIudwng nmet astati c cancer),
inflanmatory di sease including arthritis and di abetes.
[123] [124] The oxazolidi none derivatives with cyclic
am doxi ne or cyclic am drazone group represented by
formula | of the present invention can be used in the
form of pharmaceutically acceptable salts. As for the
phar maceutically acceptable salts, it is preferably an
acid addition salt prepared by using a
pharmaceutical Iy acceptable free acid. Wether it is
|norgan|c or organlc a free aC|d can be used |f |t 'S

' . I 1 T I -~ o " e



WO 2010/ 002115PCT/ KR2009/ 0030308 Prodrug [127]
[128] The effective dosage of the oxazoli di none

waleromeRiives represented by formula I, its hydPEI/BR2009/003008

[91]

[92]
[93]

[94]

[95]
[96]

[97]

its solvates or its pharnmaceutically acceptable salts
can be determ ned by considering specific conmpounds
used, adm ni stgation nmethod, target subject, otar get

di se L,ng treat rre@t_ @t H0 1- ;2 \
nmgHkg E ag/R%N%‘gﬁﬁycus pr e {f cl
oxazB d| none der™vati'veS conpound represent ed by 5

formula |. The daily ®ose can be adm ni stered once a
day (at a tlrreP or a fewtlrres a day as divided

pr_Rlé_I\ly ectlve dose. According to
formy ﬁ rdtion, par ent er al
adm ni s ratlon (injechion) or Iocal adm ni stration can
be all owed. The pharnaceutical conposition of the
present invention can be formul ated for oral
adnimihst ina¢riton, theerepasng atethexls forpoagdidsnond dgrisativep with cyclic
ch ’
ﬁ%%kag?% %ﬁég%hé r%ﬂ)&g §§oup(}?}§‘§§&‘jﬁe§i bgfsf%fﬁuéllﬁtq rﬁgéjnéx% plified by
t h@aiztmneﬁ?ﬁhﬁmﬁ lftg rrﬁa&natl Sehere 3.diveaver,dmfoflewing method cannot limit
adife Hrlafh L ﬁlettlﬁ)défoﬁébpdzgﬁﬁmgﬂe @éﬂ%aﬂ%shﬂ% 8fcliP %H‘c‘l@é{me or cyclic

t hat dellvers the effective dose of the tablet wt
bi ¥REI71CRS RIqUPyePIGReNEe baafﬁ%@aépgrhewawwvewog&n@ ﬁtés well un-
addarsiosd bgﬁtho@él 1rmhb hadhamagitiditey of g rb@h@tﬁbﬁb‘mmﬁd)wed and also

o SRR b shiRE SR REL BV iR, ChRET Sy gL B bur-
t hgitientemt thoreacgorf Seheeds ase asalbfieedsin fotmdah
add'A '59&941 4 reh&fdn%eﬁgqrt%%ﬁgﬁ §alleln¥e 55l ﬁ@@%@% rthhmethod for oxa-

excl pi ents. e content and aracteristic
exé‘?hﬁiﬂw deginatiyes gatheyshiqyagideyimeaprgycl¢ aypidagvgne Bepdgpresented

ﬁfrinmﬁﬂ 19§nddlirﬁsdsa@b&@t@do tﬂ@éosltﬁ&mr@dm;r@h@ 6 @b A in formula L.

dard ph
Deaﬁ%%t e A A ARSI 361 THEN RSBy & S up T and B2 of
o b;eacti(m Sdheaie Urad canghoadtl/ Bt agesomSchehe pragseniclic amidrazone
d b édu?lﬁs Wele sylﬁﬁl%gggd 2 d;%%{rpg)ﬂ%dsf é??ﬁ]l& HE OE PAacgcm S&heme 1,

C omrupmmdzm (vﬁ mtﬁtloné‘wh@m@ Apad yomgomdd%\pﬁmgcthnrsomme A;

[ 1308 eoklidn Sdhelne A di agram showi ng the mechani sm of

bl ood coagul ation. Mde for the Invention
111311Practical and presently prefer reg\ emhodl ment sg of

seAt, ipvention are d| NGO [

2010/2115P kwonameﬁms“b uMuoueDa,sos @M»Nboc

t he fol'l owi ng Exanpl es. [132] However, it will be a4

appreci ated t hat those skilled IeHn t he art,R on o

congiftler at i on of scl osur e By, ke'

modi-FeationsNaRd)i Pf{pu'vm tsWihPn t He %@M&%ﬁﬁa
0 S

scop)%oof/ he present inv n?l on. ,{issh vanlf act ur’ ng [

Exanp reparati eon of conpoﬁm\d/\g R{134] NeE'| PA

reflux 1 23

N )L
HN 0 H
2 \/\N R4 or >_Q
or R3 N

H
R; N\/\N .NH,
Re

(0]
N Mo H >\\o H
O R Da o M} pa 25
Ré \R4 c1 O 9 o}

As shown in reaction Scheme 1, synthesis of cychc amidoxime compounds B1 and



0 [135] <1-1> Preparation ofyconpound 3 [ 136]
4- am nobenzonitrile(l) (5 g, 42.30 nol) and

WQ2(100@110xi r ane- 2- nyl ) net hyl ) t ert - but yl oxycarPONKR2{02)03008

[98]

[99]
[100]

[101]
[102]

[103]

(8.79 g, 50.78 mmol ) were added to 2-isopropyl al cohol
(20 m.), followed by reflux with stirring for 12
hoBR ®f fokhld Iemitoazaﬁc Wwaklr£one emlp@hﬁld Qin@arcy ‘&Wﬂbrmed by

[ Eret e npntmans” o8 B8 GRS it ety dg o ggycarony

5 9(29@0 give 8@ pohd\VR he 4 0kl jdindrieary olﬁcocmml@)u@d 47WQ$ZISG’ dthesized by

4 sdlz%q - c%@org'yﬁng‘ﬁg%o%e]%l? ([ﬁuﬁfl_bmcg \%ﬁ&%ﬁ%{g (\§1’th %Q to eliminate

1. s rrotegtipn grpgp| Canplepsatipp gga peifeiaredoFite onpound 4
[ 1§thoﬁﬁﬁﬁ9}i€iﬂ Zacﬁbbﬁylﬁeﬁldaﬂﬂlbﬁveﬁk Qaﬁnetﬁ@lfiﬁ{@mﬂﬂaﬂy, the

- car bonyl di i ole ( 06 an,
d| W@?tﬁ’g’;tl V-G fﬁ%"é‘f}%&ﬁﬁlém(l&e %%%0“ 3?20 SQ’CW rzAJé‘P@HéFo“d’é‘&PO‘mds Bl
t oarideB2 ahmﬂnnufauraadeyéli?d)amiid)azshemp(mndi @Il laaeR. by
r ef tir r| or..12 h .
ot Rehd P EbRBL L APy pIE LR ARMARR can e
di Bl@dUQﬁéd)YI mlr@t%yl(s)a@maacé YIBoghyhiyoinddliner 1, fvalgimieril) of reaction

F&’hem fﬁ%te&@l)iuﬁ '(@@) &)épang@ ngtﬁ ?dsH Fﬁu&}a chﬁbBﬁ§lq2) 51m11arly

ution epw se, react ant dried over
soEﬁtb ﬁhesmweéﬁ @f re%qlqno%@anﬁ Ebﬁé@rﬂnr%ﬁhp@ﬁ lypigpegss using

r em«sﬂoﬁfﬁﬁwﬁﬁ)mé&h )t@ﬁaﬁl&ﬁaiycmny\p@m ecieédted and in reaction

t.h her 100 Lve Cq ite

B 8iregts Db ooy %ﬁﬁlﬁwmﬁﬁhﬂs P is
chdiescnb@irmo 6= 7.67(s, 4H), 4.95(br s,
4.82-4.79(m 1H), 4.07(dd J 8 8 8 8Hz, 1H) 3.94(dd,
J =8.8, 6.8Hz, 1H), 3.56-3 ,1385 Q
[14£]yc1{qar3ﬁrazpe@mrap¢@ﬁs 1518 @d @:frfarrsula[l_@mz])e Ftyeded by the
C Of(f)'@é?tiﬂ?ldof‘hoq@fe@oﬂ@ Qn@ Q@%?nt@lémﬂad %9&10W§%hém¥\@%né ddRfon
to et hyl acetate , was added to 4N HC

Mfel in 1, 4- d| oxane (60 m_) fol | oned by stlrrlng

at [mmlblemﬁz]re for one hour. The generated solid
vva(sJI fi Idter ed ul %Dr deJqV\D 201%30211&PCT/ K/FRZHOO%C;OSOOS
reduce ressuii and khemowas et My "ac t€> NH
(20 W FNACAT BT NY et RBE whdfh NLH St EpWFk sea hs a ‘
result, hydr ochl'ori de of ani ne con‘gound excl udi ng koc
was obtaﬁned as a white solid (4.60 g, 18 1 mml 95.9
9% . [143j NVR €40 chl or of or m d1) %br S,

7.90(d, J =8.8 d omab S&H@Z
5H)03 4.96(m H), 4. 25(dd% 92k, THS W

J =92, 6.4Hz; 1H), 3.Y8-3. (m 2H) [144] The am ne ©

compound (4.60 g, 13 mol ), HCBt (2.75 g,O 19.94
nmol !H,NNE fod. )\%1 75 Fj\,@/ boc,
5- chleorat hi oph “danbpxytic acid (ﬁ ',“ 19104\

ovemni

nmol ), &ndtrlethylamne(S'ﬁﬁP@, 39. 88 mml) reS

added to N, N-di rrethylformam de (50 nlL) stepwi se,

f ol higsnved by stlrrlng‘i\\at room tenperature for 12 hours.

The?) Y@t ant| W va t NGB L ed Wat zi

m.) 3hd t he 'ﬁener at e 'H/ge%i%zn‘q £t ered Fglnde UW !

pr(ﬂ,"ﬁ;stﬁe0 The reactant wads washed with di et hyl et her 0
(100 nL) to give conp@und 5 as a white solid (%.70 g,

15.8 mol , 87/% . /[ 145%o" NI\/R (400|sz DVBO- d6) 6=
8.93(t, 3 =5.3He, v*i\ﬁ 9 2Hz, 2H), 7.69(d,
J =9.2Hz, 2HRE 7.63 oiz 7.15(d, J

=4.0Hz, 1H), 4.86-4. 1(m 1H) 4. 17(dd J =9.2, 9.2Hz,

11 H) Firg, §3taniline£6) was potepiad, witlHjoc gowy felinwesklsy, Iydrogenation
ﬁﬁhmnﬂ-%ys@@%ﬂvﬂiﬁﬁﬂoak%h@ c@ﬁ'ﬁp%@ﬂ&‘@@ 32s silri]tﬂg&lzed by using

147] R/hnuf acturing Exanple 2: Preparation of conpou

13 [148] N



Pd/ C, H2bocs ..-N EA, r.t.16pH [ 149] <2-1>
Preparation of conmpound 7 [150] 4-nitroaniline (20 g,
wazgomemhy was di ssolved in acetonitrile (200 POCY/KRR2@9/003008
whi ch di t-butyl dicarbonate (63.2 g, 290 mml) and
4-di met hyl am nopyridine (3.54 g, 29 mmol ) were added,
f OQJ(Q&Edx1hm|erzeﬂ)llnxthW)Isbmﬂblnﬁd 1 Bgliber (9lﬁ)ih@bllﬁcﬁnorﬂlﬁlg was made
cti.on sol ut erat ur

£ off biBReBRoRAHEBRY: RERVE PP EARh BERTRB i ttroup was
gi Wlﬁnblﬂ@dﬁbyélyﬂradlmomﬂowndibmavmdagsatm widt groups (49 g,

14%§ thlj)fgg% }—?Z—car%%éﬂc_/acg! @re(%%omig 13 %&aunggj was treated
18¥jth Hg \gimimey berrasren srepdollousbasrepd sy Wrrlhboc protected
0 b&rﬁin@?ﬁ‘) %T&Qﬁlplﬂmﬁ‘la Nitrok4 2r s IM@SIRES ﬁﬁhi N‘aN'O} followed by

il a”"'n)%i Ko W99 GRRPRGT L For Ah S5t PG with

f oortidfditteso gheeyckaamidoavoaetomhpamdids cool ed down at
(104 roomtenperature, followed by concentration under

reduced pressure. Columm chromat ography
[105] (n- Rertretwiipmideeistcompeiing DRiwds syhibesiesaldiyi reaction Scheme 3.

|
|

UO6]SO|H§&£HO Shelfy fjormed to give the title conpound 7 as
] I T ght ye Iom130I|d (17 6 g, 73.9 mol, 51 9%. (1153]

[107]" H NWVR (600<ﬁ+t CDC13) = 8. 18 (d, J=9 Hz »7
(d, &= M2H) , 6 93 (1B s, P 1) ~b. 64N(SN 5
<2 2> Bredaradi_dh orpound 8. 53] npound 7 ‘ﬂw/fﬁ\
(17.6 g, 73 9 ) was di ssol vediiva et hyl agetate

(200 nl), t® which pal I adi unf charcoal (10 wt% 3.9 g)

was added, foll owed b%a;tlrr|ng i n hydrogen baIIog?

16 mggr§m1ater—\t tion solution was filtere
throug%—se Tt & _{§§ﬂ \ @nCEﬂfTaiﬂéﬁmiiiiﬂ

reddted pressure ‘to give t e‘title conpoundNg,.as a WJT}\
light pink solid (1854 g, 73.9 mmol, 100 % . [156] FIO

NMR (600 MHz, CDC13) = 7.12 (br s, 2H) 6.62 (d5 J=

Hz, ZFD 6 31 (br , 1FD 3.53 (br s, 2H), 1.50 (s,

9FD 3%;}1 rati of conpound 10 [158]
Cbnpound 8 MS F) was dissolved in
2- propano 170 nL toomhlch (S)-glycidyl phthalimde

(9) (14.6 g, 71. P2mol ) was added, fol | owed by
r eaﬁdn‘? 'Ehefc%ﬁlp]aanclp o4 El%wnTﬁerQactl()@S'cEéM&Qdédmé:mﬂh@ ahi M Wich R; was

nmol ) was additi onall

gﬂ anyslz%ﬁr 'thmtaﬁngq ZHOHP s fIBFOd&!C‘Hjoﬂﬁ 3) angfen alkyl group

r eqad in@dd @l utdpQiiseVas). CYolifgiod R iRfuck®@dhi BAREF@AtSo give
and ﬁhen ﬁoncentrated Bgder reduced pressure.

ReSXT Y STATPF L& BROURSPger f or med with n-hexane (500
[109]mL) to give the title conpound 10 as a ye||OMISO|Id

|

[110] ( 26 lgc %ﬁg%mﬂ?@flp(okgg 5@]? fol}l;llagl ya?&y% El)%y M';gcilgn Scheme 4.
|
2]

[108

—_—

[111 (br[RmonEO@mlw J=8 Hz, 2H), 6.26 (br, 1H),

[112]4-18-4.12 (m 1H), 4.05 (br 1H), 3.94-3.86 (m 2H),
3.25 (dd, J= 13, 4.5 Hz, 1H), 3.15 (dd, J= 13, 6.6 Hz,
1H), 2.84 (d, J= 4.8 Hz, 1H), 1.50 (s, 9H) [160] <2-4>
Preparation of conpound 11 [161] Compound 10 (26.8 g,
65.1 nmmol ) was dissolved in tetrahydrofurane (200 ni),
to which 1, 1-carbonyl diimdazole (15.9 g, 98.1 muol)
and 4-di net hyl am nopyridine (1.59 g, 13.0 mmpl) were
added, followed by reflux with stirring for 16 hours.
The reaction solution was cool ed down and concentrat ed
under reduced pressure. Saturated anmoni um chl ori de
solution (200 nL) was added thereto, followed by
extraction with ethyl acetate (250 nL x 2). The
col l ected organic |ayer was dried over anhydrous
sodium sul fate, filtered, concentrated under reduced
pressure and then proceeded to col um chronmat ography
(n-hexane/ et hyl acetate/dichl oromethane, 1/1/1) to
give the titled conpound 11 as a light yellow solid
(20.0 g, 45.7 nmol, 70 %9. 21



WO 2010/ 002115PCT/ KR2009/ 003008 [162] 'H NVR (600 Mz,
CDC13) 6= 7.91-7.87 (m 2H), 7.79-7.74 (m 2H), 7.43

W@ 10862195 Hz, 2H), 7.36 (d, J= 9 Hz, 2H), 6. 48PCTKR2(09/003008

[113

[114
[115

[116] ¢
con

[117

|

—_— e e

1H), 5.00-4.95 (m 1H), 4.15 (dd, J= 14,7 Hz, 1H)
4.11 (t, J= 9 Hz, 1H), 3.97 (dd, J= 14, 6 Hz,

3.89 (dd, J=9, 6 Hz 1.52 (s, [ 163] <3- 5>
Pr epar ati f compou 1 Co und
35, d*onnﬂﬂa’ 2d|m%m%n®h§%folﬁlw@i§“ K)o,
hydrazing hydrate (3.40 nmli 70.0 nmol) was adde

followed by reflux with stirring for 3 hours. The 1°
reacti on solutlon was cool ed down at roon1tenperature

The generat gdl , e sol gg,ona¥filtered out and®¥
fiIﬂ%%Eé. N@ﬁPed—Hﬂdé$+Hia!}aﬁ Pressur e e, 4<:>HNW
Di chloronethane 00 nL) was added hereF@maQﬂ théh

the generatedasolid was elininates by filtration. The
filtrate was concentrated under reduced pressure. This

proge gmrepeated twi ce nore an then the reactant

was riced tON@uN he Qmp Q?nd 2“&5 a whit

solid {1Q 0%, " ,N9 165

Ve, (QEI3) 6= 7.4, (d, V=10 e M) 37J(d
e}

Hz, 2H), 665(br ?1H) £ 67-4.63 (m 1H), 4034(t
J= 9 H, 82(dd J= 9,7 Hz, 1H), 3.09 (dd, J=

14, 4 Hz, @ 98 Rdd, er@ (> akkmmlkb 1.52 (s,
oH) "'TEE] < .4€:Zgg? tion corpound: {4 16%}
Conpound 12%—3’ 6 Hmmiygopvvas dP\_s/BI‘
chloroform (50 nij, to mhlch

5- chlorothlophenecarboxyl|c acid (2.30 g, 14.12ﬁnnl)
and 4-di methyloam nopyrkdine ©0.30 g, 13.0 mmol) were
addéd™"Fenper &t'ure WS | pwer edoto 0C__ N, N -
dllsopropylcarbodllﬂLde %wﬁL,Nl gnol ) was added
thereto, followed by stirring at r oﬁtemmr&urefor
2 hours. The reaction sol utd on was concentrated under

redaesboRRESP Efo%ucé(dq{rcgrﬁ Wﬁ%&&mfr@b&fz&% \@!14 leZ@bd Qfthi Rethane-
n- hexane/dlet ylether solution (1/1 00.nm) to

t hehltony | ddordsiip givserorwonad A8yiRllewed by re&cw wlﬂej hygrfxsiphthahmlde
Ml givOdS@pound 8] PhihhiMe (pA&Ec tMnZzrodpMpis: dfiinded By BOdrazine, but

i gy e S o ey Lt

( ntporﬂ_pd)u,ndélZIMas(rtducdd: ufngZn td gve cBmpdufdizl, fdHovdgd 1§y tdagtion with

1 . (®

}_% 6 (§}\/§ %nt: 2- ﬂl;)'l Etél?lg%mdﬁme 1 %é@[g:a A ? gl)r? 6{)&@94h0&v&1ﬂ1 reaction
16%‘31{6@7312] to 2Yq ¢PreRstind 36 cCCNRPPIMINABMECRE ﬂDHﬁl olleged by
22re\e{@1&10x$@1/1 BARI- EQEGH INRRQPYHMASO08 [173] Conpound 13
(16.5 g, 36.5 nmol) was di ssol ved in dichloronethane
(150 nm.), to which HC1L (150 niL, 4 M 1, 4-di oxane
sol (]Itybl('DcﬂémiAi&&oaﬂ dadpoundlH m&eﬁfniﬂy I sttais rsyﬂlthgsiza:tl byaeantion Scheme 5.
engﬁg hg{g hour. The reaction sol ution was

en r reduced pressure and dried to give

white solid conpound (14.1 g, 36.3 mmol, 99 9.

Cl




[174] ' H NVR (600 Mz, DMBO-gdf) 6= 9.07 (t, J= 6 Hz,
1H), 7.73 (d, J= 3.6 Hz, 1H),” 7.63 (d, J= 9 Hz, 2H),

wQ@2@%/00d15sJ= 9 Hz, 2H), 7.20 (d, J= 3.6 Hz, 1H)CT/KR2009/003008

4.88-4.83 (m 1H), 4.18 (t, J=9 Hz, 1H), 3.87 (dd, J=
9, 6 Hz, 1H), 3.61 (t, J= 5.4 Hz, 2H) [175] Met hanol
(40 nmL d [ thylfg;;rmm de wer e added
to HO@)ﬂc@m@nd o nedoabo @ ]—‘gﬁi%sm‘?%

whi ch™ N- Boc- 2- amismgacet al dehy e (1 48CgCl 9. BOH‘ﬁm

and _sodl um cyanobor ohydri de7(486 ng, 7.73 mol) #ere
adde\d,,o | oned by sti@ring at J.oom t enper at ur for 16

hours. &at ugat,&Y, ch-o¥ide sqlalt w}lﬁ §>2 )
was —addet t %gif)evo o theon (hiNs o vantae— A
concefit'rat ed under seeduced prd&¥€ufe. Saturat¥d

ammnl {m chloride solution (50 nL) was added theDeto
aga*l'O Lofol | owed extraction w th,gt hyl, a4;}

m x22) ~Thed cp @\ "edl ofigapic l-ayer>was “ef i ‘-
anhyéysoris sodi um sy fate, i$ter édV'SC'concentrateg undeb
reduced pressure and then proceeded to colum
chromat ogr aphy (n- hexane/et hyI acgt gt e, 1/2.:> 1/4) to

g| vigiatiRe k%ﬁ ﬁ% as A, Mhite sel i 5 2. %8, g,

(4003 N T)y B
730(d J= 4 He, 7018(d J= 9 Hz, 2H), 7.00 (¥, ]),/(LC'
J= 6 Hz, 1H), Gsd(d J= 4 H, 1H), 6.53 (d, J£ 9 Mz,

[118] 2H) Cof-hp84nc¥'rl77ﬁroﬁﬂ¢ed31‘bm 44ﬂLQ)4=01(1’beenkkﬁe, was 28telled with s

ger% g?lm&)imf&ry dl§ﬂ§é‘]1t_p0e{]fld taén ﬁmg re%bwi_g Rﬁq?ecZed v(/?h boc resulting
3 B6eoBnénd &Y. Lid)ne \&S];Be[(atrqd Byusbngzallagid)n cdlalsdt, hich Sdp reacted
[ 1\1/?[%1 C%g @A%o Pf\%%n@ 19([128)fC HQg W qeic%e?i&lflt}pgl%ﬂ?ﬂ)gtylate to

I ssolved In acetic a
m_give p@mmm@r@%é\& &110!119 atas rgmeadpyith anrige iygive cagpound 30. This

mT&Lrﬁ (ﬂinﬁi@is\f%tddr\vi% eﬁlbﬂdﬂﬁdpw&& earbsgylmld\@sglﬁé &Mhpound 31,
aﬁ? 0C, foll S ;}ﬁg 3,30 m nut es, d with

OWf ¥ TEHTHPR (f%%a Uiy} ehigride Thaaeasagt Wt freated wit
O Eyébrmﬁne:ta)rgive( tdmp@amd3al €ompbuid I3 wandadtbewithasthedster to give

vvlth di st,i] 1 ed water, which was used rightly) was
utnﬁier’eto fol | owed by stirring at 0OC for 5

[119] hours Sat ur at ed sodi um car bonate solution (50 nL) was

I
[120] S O;’ﬂlé{ oRPSEinb @Hé{v(&twésq!vgﬂ? CQJ.}IIH??S&{II@Q)} b?ﬁlcvﬁnﬁlﬁrazone group

[121

[a—

acet ate he col | ect ed organi c
| a&ﬁ@feseeﬁed BY fEUGER! thi RFERTS iy eBEeR ¢ih bssp@ ped pharmaceutically

f i hdiRe ethreOMGBATHE @t@dnmﬁfd tFREHER Gf, Fiﬁ eSS GRr, AMdNIHOER, my-

proceeded.to. col utm chronma xane/ eth
PR iR s SRR T BBy { e Sritatiipesiggs, recurrent
assteactuiegdfter yegibphastg ointetm{tdenOclagdicQiod8phivtmlthrodhody . pulmonary

[1 : H NVR. . . 6= 34 =

by, WhEi iSRRI byt BSpmBl ubSabigaind bEGpon

6. BEOrbs;s, a4 threnbenguplism=sugh 65 ¢sis migmedicion (br s,

1 "Dgghg o%oﬁdﬁené H&nvjames \ﬂrtlgéyc(htc’anﬂ&mgm@%r 5:_ ramidrazone group

3. m@regetéqd ]Tl}or a I (gf t@gpl(egent énveQ‘qan 0r3thgr Ehz(rmacel,yprqjﬂly acceptable

1. lss (tsereditdhn bd 18Qs3th3 Drefeapad at ﬂr@l‘[\:n@l{t of @ﬂ%ﬁiﬁkﬁl@rolﬁ&hsease

23 V\p 2010/ 00211 PC'(Iil KR2009/b0 3008 % np 1 di
I’h%%i WaE ot SO VET Y ls??é RaRat PLf’f"? ﬁ’ijry 1sease.

onme@thnWﬂarchahunfa(c@LomOthcrbvaGﬂ?idim% deyiretivies woh uydlormidoxime or

qg{ﬂdra&(%ﬁ eg%‘@)dcambes&)' skl %h%thfo%;‘t%@fég(:ﬂgr da@(ample,

hou action so ution was caon )
u nd@@la\sedd@e@tfpkﬂseseﬁdr Ehexradd epmnpaUads gan Hsabestse [feithe prevention of
WateBEcllishén Rt thiof oBMWRd p&¥u¥ddud ehhMimMal Foronary angioplasty
di chl oronmet hane (15 'nL X 2). The coll ected organic
| ayer was dried over anhydrous sodi um sul f ate,
filtered, and concentrated under reduced pressure to
give 110 ng of light yellow solid. This solid was
di ssolved in methanol (3 nlL) and tetrahydrofurane (1
m.), and then tenperature was |owered to 0C. Sodi um
borohydrlde (160 ng, 4 22 nnDI) was added thereto pH

I | - . .



| !'Doc' N'----- "- 0 NaN@, AcOH ;/ \ boc-NN Zn,
OCl'" NH2 15b [185] <4-1> Preparation of conpound 14b

WO 28600245 expl ai ned in the synthesis of conpouPdI/K&2000/003008

[122

[123]
[124] chr gRRbRGLARMYNE derhexanek Bl Bydlicagtialife otk

[125

[126]

—_—

Manuf act uri ng Exanple 3, conpound 13 was dissolved in
di chl oronet hane, to which HCl1 (4 M 1, 4-di oxane
so th@m)"b)nd\msoraﬁgdmbrymbds@v\ed by stirri ng at room

ratur é !E[e act | n .sol ut | was
cond Bhpr e Bandieds Attt IR daRE ot 8 P33 ore erove
vvhrelpsasslttbd tly tompuduinet th@p@seng inveEn@én omtbe pharkviethidivelly ¢d@ptable

m_
¢ h%z%@?%r%f@'a%@ﬁ%@l@é egﬁ%l{ ﬁf %\ rr]%ﬂﬁ&gcet g‘ﬁagl Ig}efgrma‘uon It
(268 k) be1usss m}tlcaﬁﬁﬂ@lﬁdm mﬁtwatﬁ St icoH paran hee:pdlalysm The

Wgsald-e(?rﬁpdﬂﬁ@(:)m ve ﬁ%d&@g Qdshih@tdtREchn@n&tidal hisig dé‘\tlce used in vivo
hours. Saturated anmo

roo]gl1 dgrrper at urgl E £
chi Braddiionolt i gio pauser)2s jA ntepdetaRiROMRASIIoR A ¢ty storage o
t helosa) plﬁlfﬁa amg)ﬂmmyq&ebf aloed pl:mhilefs Thdiai®compp@sdsiothe present

Sa}nlilr r@ als n#fg glr Itge%trﬁ t%% f())od (:ga%ugttkotnm@]]%tea d‘ijsegse or

thereoaan raC|onvv|
acéisesse ca{legm@C(mdzyy legihe smdnl aseen@d (mﬁlgdmgomttwmc apaeer), in-

dr f&AmQueY dls%emlﬁﬁgé%%ﬂs%ﬁﬁéﬂé{%%oow 003008

anhydr ous” sodi um sul fate, filtered, concentrated under
reduced pressure and then proceeded to colum

b ) b fclrc%nﬁﬂf’&oﬁ&group
gl ve t eFé {)%%r u?aoli];%%% prefe H%%P%%C% 1?5%@%; any(g% pharma-

( dceu.ﬂlcallb/ ddzeptdbly salB. 24 f¢icthe phrarthabiztic2t) acc6p@Ble(sallts, Jt=s greferably

4 %qsgczg ?%cﬁt(u%? sa) lﬂ;repaig%ay ?%153 3 S}H%rnﬁ%elﬁ]fiéﬁy a%%b (f deg acid.

J=Wiethgr it7s in@rggaic orjdygand:, adreeddid e be us@l it is mh{)rmaceutlcally ac-
ls_)'zg(ﬁ)‘té?blé Exﬁﬁﬁgle% )3 theaélé%aﬁc %1%2: A8 11%'[0@6 lé/dggbhﬁ(;nc bR, Bydrobromic

Pr %%rsalf%ﬁ agg, aélérpaewmﬂi%ld {*i@éﬂb ec%ﬁi%ﬁ fge gaigs pggsemplified
m}]by E)inﬁﬂadﬂmtbétldlﬁﬁd dicsisakbephaieic AGE IR AAE hdld (Budtn)c adid)

o e G RR P vty b sed§Cal ¢ tkche TRy aeid. wituo-

I omdeeilcaatCICD@alattutdrmmid embsnicracidy glutamic30idrndusestic acid. The ox-

Th%bhd 89% dérF3vB8of e ?%8%8'[?{\)% cdi ?a%nh ﬁét g’the salt. In

stirring a ours.
s oEﬁfHﬁHI%raF bt erid sbhasthysrpseaucip. )t lmef@fﬁ@wuyedd@d%fom of
th@@%@meﬁlghﬂa@/\ed by extraction with ethyl acetate (30

col |.ect ed organi r .was dried a
b B L G Bl sesch i £y s B SoR st o asg ions; roup
r edapmsehtcxt B Sarrrailainet thé pmsef:m toeedetcdntbecfolmintated as a prodrug
¢ crlepsm}ﬁgg?r % dﬁ( i vrz)veo)c()a}J nglzpfg 1¥egsé aeofhﬂ)t ]Etiy 1?%:\%11 ﬁ% 164&]1 n ¥R form of
( ghydfge oD sdlsataniesir exa_lgp]!}z@ as explaﬁ@é}elo&g -algFoWy tpbeaattemasily
@QMW& #Bvi r(J; g:l%%}pti%n fid &'@d’cﬁéﬂ Jnr @b @&%ﬁ{‘lﬁld(lg B?e\%%redqgthe form

mml) was di ssolved i'n_acetonitril
2- einiaHoRierisslyIin ths forny of e experp %@tead)a é@lva%ﬂihs\weﬂrbg/ and

I ehydixte o bdlv st lof fHelk@lt @ also included in the criteria of the present invention.



25 WD 2010/ 002115PCT/ KR2009/ 503008 overni ght. The
reacti on sol ution was cool ed down at roomtenperature,

w@onomemitat ed under reduced pressure, di ssol veRICT/KR2009/003008

[127

|

et hyl acetate, washed with water, 1N HCl and salt
wat er stepwi se. The reactant was dried over anhydrous
sodiumsulfate filtered and distillated under reduced

pressure t ve C ound 17. Compound 17 (15 g, 82.33
nmol ) W—Q‘ Wne (27 mL, 164 nmol) were
di ssol vea i v sie“(150 nL), to which
metihanesul f onyl chl opi de (9.5 nL) was slowy I oaded at

0C,| fol d—by “&Q% at room tenperature for

hoyr ﬁﬁié ol eaction

di chlrokgyhane (800 M)Ymgé&eadded:f“to n e daber n)» W
soljution. The reactant s washed W th sodi um

bi gar bonat f/gf—lN(J_\iN ni.) concentrated under
redug 3) ré&™ o give H«Ey& id compound 18 (22
g, 99% . [195] '™ NWVR (400MHz,

chljor o ormdl) 6 8.12(d, J= 9.2Hz, | 2H), 6.60(d, J=
9.2Hz, 2H), 4.4BfbrugJ= 5.6Hz, 2H), 3.63(t, J= 5.6Hz,
2H) , 3, 06(s, 3H); LCMVs: 183(M+H+) to CsH i oN203S [ 196]
<5-2> Preparation of conpound 19 [197] Conpound 18

[128] ( 22 The eBect30 dowage)of t}’reycdcraMyb]hmi&aiehMﬁtd&s (elpfesénigd by @FnQida I, its

[129

[}

Y WVl T s
wi ¢ansilering ppegiffcoronmompds wed mé@mﬂnemﬁtbﬁ Jargehibject, target
r e@l@édsg I'lat(: % Bﬁﬁ@fr%@ﬂ@é?fécﬁ 1300 1 M) mgvas b@@fj %1%@ peb@ay is

reac react ant. was was
mi efif:he Hxi@gglnﬁﬂﬁ TR UG FOPEY rgea%%ﬁﬁd by formula L.
bl The baﬁl%tlcee sal bd admm(sﬁﬁ)&l oice,a ch@damﬁﬁe)rﬁrra&bﬁdlmmway as

r © 1?%?&2 S’uwrl t/é) dg‘% %/C%-Vﬁgwlfl dgcoqg(fgrrr]ndmgtlon Oral admin-
C histramrn patedttyal @d@ini(adion Jinje@tidirzor 10dd) adimind@iatpn 244) be allowed.

Z ‘?ilée% ?Ear%ﬁ&euﬂ@al%&%o 11]ion gf gl Tesgﬂg 1nvé1t1%§ Q:Qﬁ he %lor&l'diasted for oral

G sHpRGEBtipngYh a&@ab@s ﬂ’pe&arﬁa@wﬁﬂw fél@wablaﬁdo o granules
[ Z%Lul@@ﬂ'éﬁpsuﬂe@ £ifi9. dﬁlﬂlkmbﬂn Ad, é‘t}?!dl'}%zddﬁﬁm@&@n Bk }he invention

et han

I
ot ToFr i cror A g B Ao et AT p—-———
r od)erhvtee;rtbe eéd¢ative dofd dtthe adlet antl lieavadaitiligt etichrde be oral

é{ﬁ\%%ﬁpﬁ{lgé gllé raﬁm‘il%st?altlog rﬁe?fﬂ&écggf;)dac}%g g‘%l% fb%rde 91%21 a{;cordmg to

uri

r e&]@tch@mcte{lgt@ﬁ stagds Nﬁ/phe(tﬂg@ﬂ\ﬂ*ﬁeas@p@tﬂ@)eo@dlnogm (\Hheruthe com-
2 t10112(g-f')(the Zl'vgﬁlt(dn' 1s $5itheBHE tabldid ’(1'[ &n@%&lﬁoneﬂiﬁm@l’dﬁe pharma-

196 ID) aceeptdalﬂem}mee f{)mzamf‘% aglclmre&arsaﬁ orfhe £xcipient can be
c Oﬂm&*ﬁﬂﬂecﬂﬂy sdl@fiBly daarpemndl FZOpérdi8s &) thaveleq@diabl®, administration

LU Sl gy T U 20 20

dldlgﬂéfd?éﬁﬁpﬁbmb ofy/Dra#Gngs 119 mmol ) was sl ow yf

a ol 1 owe yStlr 1N Omte ature for

hou&ge AR E ST BRI, %f‘m?eﬁ énd é‘g {98hS ﬂii‘g PFeéS@tlﬁYﬁnuon will
wasecoiretappaentiineethe @iluvag @sagsivher presiaebenbddiments given in

di ?(;nléil!lIlC?lgnoungfl% %B‘%an&%g @\BQVI rl lel’lde‘llCh'gI ve yel I ow

[130] 2016@@2&43%@2@0% oe3088agsmef bhwy.cop@igon. H NVR

RO 62 108, 2 % 29, 6 e

[131] J=5Pidii¢cal 2hi) pre3emtBy(prefedid) em]:odhﬁ(ests @lthe pre@uBinvention are il-

298( MtH+) to CoHi 9N305 [ 205] <5-5> Preparation of
conmpound 22 [206] Conpound 21 (13 g, 40 mml), acetic
acid (132 nL) and concentrated HC1 (10 ni, 300 nmol)
were di ssolved in tetrahydrofurane (200 nL), to which
zinc (26g, 400nmol) was added at OC, followed by
stirring for 2 hours. 20% amoni a solution (200 ni)
was sIomAy added at 0C and then dlnethylenechlorlde

NN T .



[211] <5-7> Preparation of cgypound 24 [212] Conpound

23 (9 g, crude) and carbodiimdazole (3.5 g, 29.16
worabpoues e added to tetrahydrofurane (150 nl)PCT/KR2009/003008

followed by stirring for 12 hours. Upon conpletion of

the reaction, the reactant was concentrated under

r erive il epis SBSwi & the ébllcvieg ERympleb.urm chr omat ogr aphy to

[132]: gl v V\'hl L eHSM—‘IL‘I g: gﬁﬁrg 1(#3@(%}&%8}1(% %@%lgc? }Hsthg éﬁtmglgé%tc%?a%%]n of this
2 Hﬂl,sclastﬁa(mlay hake8mBiHticatRip ané irbpioslemdnt8 wathin thg kirit and scope of

, 7-3.82(m 6H), 3.37(t, J=5.2Hz, 2H),
%SC%TE'}‘“C“@B?\'/S 497( M) to C25H2BNAOT [214] <5-8>

1.
[133] Pr _\l:: H ACRMINA 1s17% 1R r.!_f.)..a 10NV FOMPEwWHKIINd 24 (1 6 g,

[134] 3- 22 ) and hydrazine (1.6 nL, 32. 20 mml) wer e
adﬂu‘n@ 36 2t W(Lé\;mhol (30 nl) g!? Hoy refl ux
with stTrring bcho S el NCe Y-gpeol down
at room1tenperatureé tered and congentrated under
reduced pressure to glve conmpound 25 (1.3 g, crude).
Thi s cenmpound was not purified and used for the next

reaq;tkh)('m« 112161 H) NMR (400Mgqz,c chl or oformO 6 1 33(d,

=2 HF J=9. 2Hz, 2H) o}
2010r00921 86 C%Q@Quﬁ 3008 71_6'3'(_’1H) NX@@ W
377I(JM/6PJ6420H2 3"%&@2!—& 2H)

3.03(m 2H), 1.49(% 9H) LOMVE! Ht) to
Ci 7TH26N405 [ 217] <5- 9> Preparati o of conpound 26
[135] [21%1@&Fmemﬂlcﬁﬁof(cbnm 22 mmol ),

[136] I or ot hi o(;éasﬁe(lg(scqr& rhrln%l)am d (0.68 g, 4.19
1 12%S)3oluranaz%hyllmgﬁhplxlyytthlmﬁyxycathowk(@p) oD AT Thmmol) were

ekl o 9RRORARAL T (b Bt € ool TRl VR AR § 2 hous.

d| Thopseeipy %@swymfa@ﬁtﬁa@domd@@eﬁuced@reﬁ&urmmd)thqmrogwéwi yo column
%v@ﬂw@ﬁed bR Bya whité §dli@l§{7f3@r 25hqHkol, Spom)
[137] ad

SR e AN RE, S I P,

was Bechr v I}h) dlSQ(brIsl HE]) \Bebt7e3.98 200 Hyl).3t \&ksem Sy 1.46(s, 9H)
conc r nd pressure to give white
[138] %ﬁ}% arat%I Hﬁ:c?g 13 ). [219]' H NVR
[139] ( 40@57&!;)0111@1\/&@9@61)361@@_@ (655(0% 25 migol7\.1-caboByldhmidazole (4.87 g,

1H?>0 Og mwlﬂsnd]dmét%m }_g’i)rldﬂe @Oi%né 1§@2 rm%oﬁ Ye added to tetrahy-

3 @I:g)(qraneJ(QQ %stepzpye f@lo;yp(drhy reflyx Wgthgi;l{qng f@pgg bpﬁrs The reactant
2 H)Vas &)n%élﬁtlrated]mﬁieﬁféﬁuc ressred %ﬁ:-h \Qi'd)theﬂ-@ﬁr@]ved in ethyl acetate

ot oAb AT 56 %gﬁmﬁﬁ&i 0L BTBE) dig O RRRE R SR

0 bs;(ﬂunrmﬂ(s D mIVestepia s, trel maetdn avapldeied owassodaidedilface, followed by

a n%@%ﬁga% E%&lﬁ%ghuc(ea gpesmrk]g{}{] Oﬂegﬁqé{\gq’@gx’fﬁgggﬁggﬂ giétgllgéether (100
t h@léttcbglw ebmpowrdl bss Hvhisd salg (FCD gy38-8agaph 88§p)- 30

[140] rmr & 'Nﬁ\glstr (8SoMHS)! él@&%ﬁbrﬁ’b{dﬁ b PG 70g 48, 4. 9’5{'3} { qqq;eg; WD (m, 1H),

The’ was co centrate

t etsidil R tAEey BTE Py SRe R g -Het A 28D, 1386

ac9d) (120 nL) and 2- (N-net hyl am no) et hyl - hydr oxyl am ne
141 hydr lori det. 3. 27 mol ) were added thereto,
41T £ ElrmedBRAL P21 ni ght . The reaction
[142] sol Tihé oompamdcbottaned altcyd (6gdEY.90 sdud peapadeied 0 ethyl acetate

di e

%‘6 Inich vek *AM? A6 51@1 JROGVIRRNES ¥ he g@f p’ﬂf&?owed by

utlon arati’on usin
ch¥tefag é@ioammpérag%rv fortone ht)Wt |Tg@| genshged) ﬁfdldl\w filéered under
white solid (1.85 g, 4.3 mmol, 31 9% . [223] 'H NMR
(400MHz, CDCl13) 6 7.54 (d, J= 9.0Hz, 2H), 7.44 (d, J=
9.0Hz, 2H), 7.34 (d, J= 4.2Hz, 1H), 6.89 (br t, 1H),
4.80 (m 1H), 4.12 (t, J =4.8Hz, 2H), 4.04 (t, J=
9.0Hz, 1H), 3.85-3.80 (m 2H), 3.69-3.64 (m 1H), 3.45
(t, J =4.8Hz, 2H), 2.76 (s, 3H); LCMS: 435(MtH+) to
C|9H| 9C1N404S [ 224] [225] Exan'ple 2: Preparation of




PCT/ KR2009/ 003008 NC 0 NO ",{H) HCl \cAlr_ S2)

H211--C('-'----"NH2 0 5 101 [227] Conpound 101 was
wWeeEpadBds as a white solid (17 ng, 0.04 mmol, BAPKRRNI/003008

t he same manner as described in Exanple 1 by usi ng

compound 5 (0.1 g, 0.27 mmol ) obtained in

Maredbieelt predso@ dndalignl washed@nlth (cdtivil neeitby2() hydlaaxyietiyidtieer (30 mL)

é?é@é‘?ﬁs&?@ss%@éﬂﬁhyi%ﬁ%@égf i O e R By obtained
J=a Bhite salid)(4.60.518d. mowel, 958Hz). 2H), 7.19(d. J=

[143] 4: Ogi’{kNMi%')(zLo&\é[ﬁ%(&%oré?{m dlé§5 (8'“936(%@ 3HY- 7@%& g, 817, 2H), 7.73(,
3. B504HZ2H)). SHBMEY6 (R FDME-RR: di @328 2H@1NZID&§2E@§]=92 6.4Hz,
[23@} 3. 2[82§2$(m DmHHC S C 2) H2NL, 0, ..f. N ----,, CAysci

[144] L}"he amme compound (4.60 g, 18.13 mmol), HOBt (2.75 g, 19.94 mmol), EDC (4.17
g, 21.75mmol), 5-chlorothiophene-2-carboxylic acid (3.20 g, 19.04 mmol), and tri-
ethylamine (5.70 mL, 39.88 mmol) were added to N,N-dimethylformamide (50 mL)
stepwise, followed by stirring at room temperature for 12 hours. The reactant was
slowly added to distilled water (800 mL) and the generated solid was filtered under
reduced pressure. The reactant was washed with diethylether (100 mL) to give
compound 5 as a white solid (5.70 g, 15.8 mmol, 87 %).

[145] 'H NMR (400MHz, DMSO-d¢) 6= 8.93(t, J =5.2Hz, 1H), 7.81(d, J =9.2Hz, 2H),
7.69(d, J =9.2Hz, 2H), 7.63(d, J =4.0Hz, 1H), 7.15(d, J =4.0Hz, 1H), 4.86-4.81(m,
1H), 4.17(dd, J =9.2, 9.2Hz, 1H), 3.83(dd, J =9.2, 5.2Hz, 1H), 3.57(dd, J =5.2, 5.2Hz,
2H); LCMS: 362(M+H*) to C;¢H2CIN;O5S

[146]
[147] Manufacturing Example 2: Preparation of compound 13
B
[148] Dﬁiﬁ,o K,CO, (3.0eq)  boc PAIC.H,  boc,
. . N NH,
HZNONOZ = H_@NOZ EA, rt.16h H
AN, r.t. 16h MeOH, reflux 16h P
6 7 8
o o@ boc, H o
N N N OH O CDI boc,
o~ AN e Yo ¥
o N —_— \)\/
9 THF, reflux
10
0
H,NN,H.H,0 R HO,Co S~y -Cl Q
22 M2 bOC\N )\\O : U/ boc, >\\O
e O O
EtOH, 50 T b H \
overnight \)\/NHz DIC. DMAP H \)\/N7]/E>\CI
13
[149] <2-1> Preparation of compound 7

[150] 4-nitroaniline (20 g, 145 mmol) was dissolved in acetonitrile (200 mL), to which di t-
butyl dicarbonate (63.2 g, 290 mmol) and 4-dimethylaminopyridine (3.54 g, 29 mmol)
were added, followed by reflux with stirring for 16 hours. The reaction solution was
cooled down at room temperature, followed by concentration under reduced pressure
to give brown solid compound having two boc groups (49 g, 145 mmol, 100 %).

[151] 'H NMR (600 MHz, CDCl;) 8=8.25 (d, /=9 Hz, 2H), 7.36 (d, J = 9 Hz, 2H), 1.45
(s, 18H)



[232] Conpound 102 was prepaged as a white solid (30
ng, 48% by the sane nmanner as described in Exanple 1

wWh20108021¢5 conpound 5 (100 ng, 0.27 mmol ) obt ai PEHKRRA009/003008

[152]

[153]

[154]
[155]

[156]

[157]

[158]

[159]

[160]
[161]

Manuf acturi ng Exanple 1 and

042- (2- et hyl am no) -et hyl | - hydr oxyl am ne (15 ng, 0.139
HTTDIT)le obtd33{l cotrpdivR (@9%9 Mz mn{dDGL ) difsolveddf ﬁjheth_hnol (200 mL), to
1y 110 Bt 80 g 266 mo o gl ¥ig ey Rl win

4. 8fxridg (I hotkg) The rebi(ion salutioh, widzgookid)dowd, B 8¢am tenperature,

=8 - ' -

5. 3o Yikanegpling fieilegfily oo By SRy Sy

J eulerppe/ety) aceiagvi 1) vid( e Fastiesapieonipasarnionne! o give the tte
% %%ﬂilpo&laﬂs B élﬁ)\ﬁ,olﬁf(qp.%rgé\ﬁ%gﬁnﬁf)l, sergpoun d\ 103

o 108N\ 450 Vo HAEL greb bt Tad 3 o £ &1 2. 693

solbrd, [ 115¢,(s,29%) by the sanme manner as described in

Exagg_lzg reb% 0sni 09, gg&ygd 5 (100 ng, 0.27 nmol)
obt Exanple 1 and

042Compoyrd dpt oyl ’éﬁﬁ nmojol ewhydisschyedlrioegiyhadatase (200 mig), to which
e
20h@dlognoho;. Jaferotho sraghapsrgution-wassfijered fhyough sellaite, followed by
7. &shcéntiBoMundéd redied ﬁégsuré to_-§i-vg e titlet-dompbuBd84s 42ight pink solid
3 -Gy 0 S Ol 1 3 58 2 e
2H) 'H AMR-20(bMHn, CTH)];) &&= B12 (br322H), 6413)(d, LEWEIz, 2H), 6.31 (br s,
A6 L of © FP1EA6ICHN 045
<2-3> Preparation of compound 10
Compound 8 (13.5 g, 65.1 mmol) was dissolved in 2-propanol (170 mL), to which
(S)-glycidyl phthalimide (9) (14.6 g, 71.9 mmol) was added, followed by reaction for
12 hours. Then, (S)-glycidyl phthalimide (9) (2.65 g, 13.0 mmol) was additionally

added, followed by reflux with stirring for 4 hours. The reaction solution was cooled

down at room temperature and then concentrated under reduced pressure. Re-
crystallization was performed with n-hexane (500 mL) to give the title compound 10 as
a yellow solid (26.8 g, 65.1 mmol, 100 %).

'H NMR (600 MHz, CDCl;) 8= 7.89-7.84 (m, 2H), 7.78-7.73 (m, 2H), 7.15 (br, 2H),
6.63 (d, J =8 Hz, 2H), 6.26 (br, 1H), 4.18-4.12 (m, 1H), 4.05 (br, 1H), 3.94-3.86 (m,
2H), 3.25 (dd, /=13, 4.5 Hz, 1H), 3.15 (dd, J = 13, 6.6 Hz, 1H), 2.84 (d, /=4.8 Hz,
1H), 1.50 (s, 9H)

<2-4> Preparation of compound 11

Compound 10 (26.8 g, 65.1 mmol) was dissolved in tetrahydrofurane (200 mL), to
which 1,1-carbonyldiimidazole (15.9 g, 98.1 mmol) and 4-dimethylaminopyridine
(1.59 g, 13.0 mmol) were added, followed by reflux with stirring for 16 hours. The
reaction solution was cooled down and concentrated under reduced pressure. Saturated
ammonium chloride solution (200 mL) was added thereto, followed by extraction with
ethyl acetate (250 mL x 2). The collected organic layer was dried over anhydrous
sodium sulfate, filtered, concentrated under reduced pressure and then proceeded to
column chromatography (n-hexane/ethyl acetate/dichloromethane, 1/1/1) to give the
titled compound 11 as a light yellow solid (20.0 g, 45.7 mmol, 70 %).



[239] [240] Exanple 5: Preparation of conpound 104
[241] NCN)(I'Dl) Ha \ cA ---C1 2)V()NH2 H 5104

wO 20apoxdehpound 104 was prepared as a white soPCHKRS®I/D03008

ng, 0.146 mol, 58% by the same nmanner as descri bed
in Exanple 1 by using conpound 5 (100 ng, 0.27 mol)

[162] obt &l NavdRi(60VRIHY, @TIQIY)i 527 &x-argdl (&, 2HAT79-7.74 (m, 2H), 7.43 (d, /=9

o e e g 1

6 BzOIH) #,11Jt J6= A Hez |HLB)97 (Ad,70= (4, 6 Bz, U4 3189 ,(dd.H)= 9, 6 Hz, 1H),
7. ?ézgg‘ngHjH) 7.14 (d, J= 4.4 Hz, 1H), 4.80 (m 1H),

8.8 Hz, 1H), 3.86 (dd, J= 8.8 Hz, 8.8 Hz,

[163] 1WJMMEL_%<2 eparationofogpond by | 3.55-3.48 (m 4H), 2.82
[164] (S c%ﬁbpoum/ﬁus@é isWifﬁﬂol)t WasdiNIREINGHAR! (206 ML) 1dSvhich

[165]

[166]
[167]

[168]

[169]
[170]
[171]

[172]

hydrazmg hyc{;ge (g 210 mL, ]7N]() mmol) Wa[\sllacc)idec‘i: %ol‘l'owed by reflux with stirring
for 3 hours. The reaction solution was cooled down at room temperature. The
generated white solid was filtered out and the filtrate was concentrated under reduced
pressure. Dichloromethane (100 mL) was added thereto and then the generated solid
was eliminated by filtration. The filtrate was concentrated under reduced pressure. This
process was repeated twice more and then the reactant was dried to give the title
compound 12 as a white solid (10.0 g, 32.5 mmol, 93 %).

'H NMR (600 MHz, CDCl;) 6=7.45 (d, J =9 Hz, 2H), 7.37 (d, J = 9 Hz, 2H), 6.65
(brs, 1H), 4.67-4.63 (m, 1H), 4.03 (t, /=9 Hz, 1H), 3.82 (dd, /=9, 7 Hz, 1H), 3.09
(dd, J=14,4 Hz, 1H), 2.98 (dd, J = 14, 6 Hz, 1H), 1.52 (s, 9H)

<2-6> Preparation of compound 13

Compound 12 (3.63 g, 11.8 mmol) was dissolved in chloroform (50 mL), to which
5-chlorothiophenecarboxylic acid (2.30 g, 14.1 mmol) and 4-dimethylaminopyridine
(0.30 g, 13.0 mmol) were added. Temperature was lowered to 0°C. N,N'- diisopropyl-
carbodiimide (2.20 mL, 14.1 mmol) was added thereto, followed by stirring at room
temperature for 2 hours. The reaction solution was concentrated under reduced
pressure, followed by re-crystallization in n-hexane/diethylether solution (1/1, 200 mL)
to give the titled compound 13 as a white solid (5.0 g, 11.1 mmol, 94 %).

'H NMR (400 MHz, DMSO-d¢) 6=9.30 (s, 1H), 8.95 (t, /=6 Hz, 1H), 7.67 (d, J =4
Hz, 1H), 7.45-7.36 (m, 4H), 7.17 (d, J/ =4 Hz, 1H), 4.82-4.74 (m, 1H), 4.11 (t, /=9
Hz, 1H), 3.77 (dd, J =9, 6 Hz, 1H), 3.57 (t, J = 5.6 Hz, 2H), 1.45 (s, 9H)

Manufacturing Example 3: Preparation of compound 16a

o)
boc_ >\\O 1) HCI 2) boc” N\/\o boc— N Q w\
N—< >—N H _ . cl
H \/J\\/N /s\ NaBH,CN

g MeOH:DMF 0
13 14a

NaNO,, AcOH ;

2 " boc—N @
Ty N —— b O
Zn, 0°C \)\/ 71/[’>\ cl
0]

15a
16a

<3-1> Preparation of compound 14a




lgi S 105 [247] Conpound 105nvas prepared as a |ight
yellow solid (9.1 ng, 0.020 mmol, 9% by the sane
worein002183 descri bed in Exanple 1 by using conpOUR&29/003008
(80.0 g, 0.221 mmol ) obtained in Manufacturing Exanpl e
1 and N-ethyl-0 - (2-am noethyl ) hydroxyl am ne
[173] di hydnpobhdi3 dies. 3 3% Dmihl) adBssvimdd)in dcBABdmethladMR50 mL), to

(CORROBIDENNS 5 I il o By e
J=ropnPtepiperatusd fordl, 19dur(Rhe It&{)tionZSoMo(l twas gen@nifateld undddreduced
4&% %@?&d@ﬁ We %Eé Hé]'(_zo (13@24 B, 343 B @%’7%)4

[174] (t, 'HAMR260¢M 52349 NHIFHQ Hﬁolf@zdﬂ—”ﬂalbi R0z, 1H),
S {735‘%& 3%@ 2ﬁa<am33ﬂ e aVS?meJg g@rlmpqm 4.86.4.83 (m,

0018k {357 é&ﬁ%&%ﬁ%@%%?ﬁwﬁéé ol i 2

[175] SOI Meti{a201 (9, mD) 44 M‘Nadhmeiﬂ@%nhymidef{lSﬁrm Wmmﬂedas the

deé@)‘g 91%? olbp E)éaa%g\ée 3]0 J713F )‘;%TR’BE)E% %loé % aml acetaldehyde

a| ne
2- (1148"®t9n§ﬂ m;ldﬂ)aﬂzlldmyd.l)lm\?}@nhlwre]nme amm@g(gzs n‘gnol]j)wgre added,

m@lll)weh %llrnn? INR W QMS% ﬁi(g)rsé gS(aglrgt%&_ 'éufnml)mum chloride

2 |_|§01ut1pn3@ trnL) Jwasgad,glpﬁ thegqq; anql tlg_eg](the sojvens V\@Hf,onc:ppsrated under
4. B4(ead @k@sure‘%é@ﬁ&ed amm8ni@iiZehlditde, soBitiBR (ST mLJ %8s 4dded thereto

6. 6g'¥1§ fi tléjlé\%gg ?él:}’l %_qga’te %5@}%]{]}( 25.';’?’ H;e c‘%il_]g(?tggn organic
1 H)ayérZWﬂq:lnedajvenmnIHdﬂius codicmdulfyte NR)red, .lcGMENtrd 62 (uvtidtrpduced
0 fg’_gslug'e% Jl%étﬁ%l%%&ded t(p A5iuliR 'éﬁ%n?’a%@ra&ﬁn%’xa&%yl acetate, 1/2 —
1/4) to gi’Ve the titled compound 14a as a white solid (2.76 g, 5.58 mmol, 72 %).

[176] 'H NMR (400 MHz, CDCl;) 6=7.30 (d, /=4 Hz, 1H), 7.18 (d, J/ = 9 Hz, 2H), 7.00
(t, /=6 Hz, 1H), 6.80 (d, J =4 Hz, 1H), 6.53 (d, / =9 Hz, 2H), 4.84-4.74 (m, 2H),
4.04 (br, 1H), 3.98 (t, /=9 Hz, 1H), 3.81 (ddd, J = 14.4, 6, 3 Hz, 1H), 3.74 (dd, J =9,
6 Hz, 1H), 3.66 (dt, J = 14.8, 9 Hz, 1H), 3.36-3.26 (m, 2H), 3.18 (t, / = 6 Hz, 2H), 1.41
(s, 9H)

[177] <3-2> Preparation of compound 15a

[178] Compound 14a (1.0 g, 2.0 mmol) was dissolved in acetic acid (10 mL), to which
sodium nitrate (NaNQ,) (170 mg, 2.46 mmol) dissolved in distilled water (2 mL) was
slowly loaded at 0°C, followed by stirring for 30 minutes. Then, zinc amalgam (650
mg of zinc was washed with 0.5% mercury (II) acetate solution and then washed with
distilled water, which was used rightly) was loaded thereto, followed by stirring at 0°C
for 5 hours. Saturated sodium carbonate solution (50 mL) was slowly added thereto,
followed by extraction with ethyl acetate (250 mL x 2). The collected organic layer
was dried over anhydrous sodium sulfate, filtered, concentrated under reduced pressure
and then proceeded to column chromatography (n-hexane/ethyl acetate, 1/2 — 1/4) to
give the titled compound 15a as a light yellow solid (450 mg, 0.88 mmol, 45 %).

[179] 'H NMR (600 MHz, CDCl;) 8=7.34 (d, J = 3.6 Hz, 1H), 7.32 (d, J = 8.4 Hz, 2H),
6.96 (d, J=8.4 Hz, 2H), 6.90 (br, 1H), 6.87 (d, J = 3.6 Hz, 1H), 4.94 (br s, 1H),
4.87-4.81 (m, 1H), 4.05 (t, /=9 Hz, 1H), 3.90-3.83 (m, 1H), 3.80 (dd, /=9, 6 Hz,
1H), 3.75-3.67 (m, 1H), 3.68 (brs, 2H), 3.44 (br, 4H), 1.41 (s, 9H)

[180] <3-3> Preparation of compound 16a



bog, H N-N 107a HCI Metyl amgneNN2 it, O.5hrefl uxed,
lh 107c i) HCINKO N-N \H sCl 00 5107c107 [257] NaH (3.3

wW@2018/0015 mol ) was added to N, N-di net hyl f or mePCHERE®BD/003008

[181]

[182]
[183]
[184]

[185]
[186]

m.), followed by stirring for 15 m nutes.
Tert butyl chabazite (5 g, 37.83 mol) was dissolved in
N, NConmghourd hyd f160 rffegmdzg rﬁlaaal)ns&a)s dissblivedninvasthah@&lB ynL), to which

eI 87300 hEPBTERABRERS fefjf Rty B sring atroom

st iemperaguratfor olommrt ‘Einprenctianrselution vais konresiraft @ndeaaedwnd pressure
%ﬁgjt@wgﬂﬂQtlﬁE? Q/g(e?gl% r}qﬁ? h6i5h \chlﬂl Sétr%EﬁJﬁd %ﬂh \ﬁ@hﬁ{romethane

react’i on
vva(sl5

§@>v®@¢ ¢qﬂe@tpﬁ 9rgaa@elﬁmréva@ soed AY9r, anhmrpbwexsinw sulfate
Waﬁﬁér@&, M (cBn&@ethieMuBiGaENRBADRSRE W 408 li@ngrﬂf)hghhyeQE)W solid.

AT T P S et bt 1. Ll
11@5@& atlirbIMRs Qék@é}hdl-lfq 0°ChBadiofasamiyd6idd ( B8(iag, 429 mmol) was added

20#‘8%%% —Lp%ll\g wégl'%?dg?%@%&i%acﬂénd %\%tlonztelalg?ratur%}ylfs slowly

1. #dxed to §GC. 10 B 1atd3 (heehction gol8eih BN 0onceRBEd under reduced
Coma@éﬁ?éiarﬂdoc?lﬁuéd]wﬁh aN ﬁc17 bidaR! 3o nh“:)Zfo*%Gz@@IB Qé&du‘&h dfith

) and pot assi um car bonat e . g,
9 @18hlﬁfﬁ3119thw@r(85 fded)- tTéle RONEFhRrepyir faye At d((l\@r anhydrous

mgodidp khieme, (iﬂkéyeds E:d)rfdehfﬂﬂedihnd& Okaulced prbé,’sub@wdsmeﬁ P@ceeded to
reaqt ant _was di s ace

e t e
f of 1HRRB Fhisy s Pﬁ? ﬁneé%%ﬁ@ﬁ%}e %) tO%YQJP? gHed
( 3@mpguntiHbees b winixs sol@(ldrmg,dmmm@r aphy was
performed to give oil type conpound 107b (1.7g,

4.92mol , 56. 2% "H NVR (400MHz, chl oroformdil)
6 7Mx :"ung ANTplE ondyation a0 15h 2H) ,
3 90(t J 2Hz 2H) 3.11(t, J =6. OHz 2H) O6(t

2 Ol(m 2|—|)1)Ft|.3'48(s L NS:
346( 04 [ 28 "E%“rrpmﬂﬂd 5 g, H
1. 45 mmol) vvas 6'4MH¢21 in dloxane (SQYW
fol | oned b sti rr0| ng for OwS"how . The reactl on
m xture vvas concentrat ed under reduced pressﬁ?e to
whi ch net hyl al cohol ) and nethyl amne (4 nli)
vvereNaYﬂ’dé%PHfoll m@ qux h stirring for 1
hour 7, The T FeX c?t 7'gfLﬁzLd*mder reduced
pressure to glve coﬁpound 107c ) whi ch was not purified

any more and used forgthe next “reaction.

<4-1> Preparation of compound 14b

As explained in the synthesis of compound 14a in Manufacturing Example 3,
compound 13 was dissolved in dichloromethane, to which HCl (4 M 1,4-dioxane
solution) was added, followed by stirring at room temperature for 1 hour. The reaction
solution was concentrated under reduced pressure and dried to give white solid
compound (500 mg, 1.29 mmol). Methanol (10 mL) and N,N-dimethylformamide (2
mL) were added thereto, to which N-Boc-N-methyl-2-aminoacetaldehyde (268 mg,
1.55 mmol) and sodium cyanoborohydride (81 mg, 1.29 mmol) were added, followed
by stirring at room temperature for 16 hours. Saturated ammonium chloride solution (3
mL) was added thereto, and then the solvent was concentrated under reduced pressure.
Saturated ammonium chloride solution (30 mL) was added thereto again, followed by

extraction with ethyl acetate (30 mL x 2). The collected organic layer was dried over



[262] LCMS: 116(M+H+) to CS5HoN3 [263] Conpound 5 (100

nmg, 0.27 mmol) obtained in Manufacturing Exanple 1 was
wa@eadedoxies anhydr ous net hyl al cohol (10 nL), f oPCORKBA0LPO3008

bubbling HCL gas at OC for 30 m nutes and stirring at

roomtenperature for 2 hours. The reactant was

congaidudsedlutinatfhtel Bktie@dopt@satedantier redidad rp&tseure and then

C oRBs RS i bR B e Bl e A astia. Tl 309 o eive he
st el eempduod l1dnveta barite tolid (Sig neg, Lrlommbk Rk at ure f or
[187] 12 H9WWiRrg qulfgﬁ{%@ﬂdh t§-on3ppder_ & ﬁ‘%uﬁﬁ%%e(ﬁsﬁi@ Hz, 2H), 6.89

for ried T
b daE a6 0 (B ot Ceb gl D45 4Tib(m. U0 (/=
[26Hz 1, NVIR é@OJMr% 6DW%CHQ61)H>63 997«2((U:19 @H@HH) 3'71)1 3.67 (m,

i Zéus 93 ?ém L %éwdzéi'é T

[188] 3. 7& Flre pevatBiz fcl) uisd 6 J 6. 8Hz, 1H)

[189] 3: 5%og1p§gr§cm4b3(ﬂ§)5 g, éggo%mfﬁgmsgl%é{v@mh i%%be_ﬁc %gﬁgﬁ ML), to which
46@(dmmm)trat®(m(lz42@6 OENGO6 Sl BisscEixeshipl distidled water (0.5 mL) was

Pr 886 d)altoh&"c‘l a‘?bo@ GHRAY O}lgﬁrmé %(?r%]rmnﬁt%s v@len zmc (130 mg, 1.99
2010/ 02115PCT/ KR2009/ 003008 0 4M HCI Me

a ded_therggp, f\(pllowed_by[qtlfnngr 3t 0°@Q f@}ﬁ\}g@lﬁ Sagrated sodium
1h&‘ﬁrbbrih&8§blutlon[(36 Yﬂﬂjeﬁist%w\Mb(éHd&Bthbﬂeﬁ) fé1tdnedWy extraction with

((:E)l% ﬁﬁ%{a ﬁ%ﬁ éﬁ ﬁIESIth %ﬁ}ﬁ‘&o %Ct%g?)l@amﬁ daygf) Wﬁﬁﬂflﬁd QYR anhydrous

posaisen wnifaarfienat eodntded ind2 reicedpie}sunearel tedpcealed to
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t heommmﬂdﬁb agva ighl lsfmym%eud (&1 meHylS5 aeealat%%).250 m_)
[1901f ol I oned by washing w th sodi um bi carbonate sol ution
(150 nmL three tines, After concentratl on under
[191] ; ogMa gdxample): fepay RhcagpailiGas per f or med
[192]t0 give vvhlte sol id conpound 108a (1@9:& 3.2 mob,

199 26 VRYs(C4 gNsz f 6 7 m 2
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[193] <5-1> Preparation of compound 18

[194] 4-fluoronitrobenzene (5.2 g, 37 mmol) was dissolved in acetonitrile (40mL), to

which 2-aminoethanol (5.2 g, 85 mmol) was added, followed by reflux with stirring for



04 [269] Conpound 108a (0.9 g5 2. 95 nmmol) and potassi um
carbonate (1.03 g, 7.4 mmol) were dissolved in

wWOoRMogIa1es hyl f ormam de (10 L), to which PCT/KR2009/003008
3- br onopropanoyl chloride (0.7 g, 3.6 nmmol) was added,
followed by stirring at 90C for 5 hours. Ethyl acetate

( 1@@3rﬁﬁght Was reddedsdlingimel e, cdotdd dowaitht Byorinashpenguis, téhcentrated
m_bi car bonat e ,so utd

CoMBR e RLRCIRS 5Pl Bt b 6T gy water. 1N HC1 and sa
c hwatafaste]gwaphi;hewa&:tm wfag dnredi ovey aghydrouns $odiympeultaepodendl and dis-

o%té A KQhZIEM@&%’Op’M% 5233

4 1112’( ) anggiisogopglethylapng (5HpL., 1sg(p1|ye in
12§1@ﬁ1%r0n%@13ne @@mS Ij gtgyﬂ'i&'ﬁ" ﬂlgﬂlg.ri@uﬁbl%‘lmoﬁée (d9 .5 mL) was slowly
nmo s, adde
Moﬂé‘%)%r%nanfgg ﬁ‘gs’ ﬁtﬂﬁlﬂg,g‘t oo @Wé’&raﬂg{ f‘? TRy ({%P&n cpmpletion
hooif the iFémeume aldhdsrbmeane (ﬁn)OemIL)r wiedldad dethe Ii'@(dtlﬁle sblution. The
pr 1%%15'[['&{ t Was as\ﬁhcli %ﬂh n'ggiih}ﬁl 1%1 gna?e S(ﬁétlom‘(l% X centrated
8 68, Snt rr I n 1].

Were a owed
houmrder irdoﬂ@cqrdeprctsam tovgaee y;eél@@eawldapmoumljb& (22exd @a@a mmol, 99%).

[195] P esﬁ WNER [ QONIMS, &@%Rﬂﬂldd }@83012@@& g@Hzoﬂﬁf' 6'6@&'1 )J - 9.2Hz, 2H),

ich was not purified nd used fof
r e (toh= 565k, zﬁoﬁiﬁv fo {@p@@}(ﬁe@éﬁgﬁﬁbééﬁ\és MM+H+) to C;H
LCYR,0.530( MrH+) to CSHi i N30 [273] Conpound 108 was

1961 PT €pareq, as a.white soli 26 ngy, 0.05 mmol, 19% by
! ]the—g%#ﬁ%q%éqwaf%—ﬁw ; = d in Exanple 1 by using

[197] conflotmpoutd (D(22 g S2M02Tmohphy)dratyphitatithiden(17.4 g, 107.04 mmol) and

B/B@%}ﬁﬁ%%é r(‘ﬁz%?ﬂiéf Ru]\'ﬁ@?@ @%ﬁ{g&fém&%ﬁg}l&%@@%@ followed by

J =reflug pzth spﬁ)lng for ﬁg(ogrs Ypgn 4q;mplegpa|) of the Teactiory, _ﬁ(lcrhlmgﬁgethane
7. Hili%bg mL% Wb a%ﬁl?d toltha reaé“u&?idﬂtlolﬂ"bfhe f’eagﬂﬁlt wasiwaspe@ Wth 0.5N-HCI

I-EOIHtg)IB@E)Q ij anq s%tp&atedzqq)hun?blg@)r@pnatg solnllgfq_QOOZ*p_b,) ar(ld con-
3. &htrdted 2nder Bilced Prad®ufiBio divie yeBowt 361 cobihound . 195067, 79.44 mmol,
1}-%7 .65(m 1H), 2.55(m 1H), 2.08(m 2H); LCME:
47 FHH) to C211420C1IN504S [275] [276] Exanpl e 10:
[198] Pr e fANMIR d#OWVIHe orpouframiddsd 8.12(@ 783 9 Cbirpdidnd. 885@, 2H50.87(m,

5IIIJ'D| t f |
g?%}slopstg in %“2212[ %Hg%g&t*ane ?ﬁé‘%gjrjmﬁggﬁz% ﬁ( E?[ )
M BCMS 38k MAeHDIP GritbAY>Q510 nl) was added, fol | owed by

[199] St i LKiBPBdark@RNBHD natoge for 1 hour. The react ant
d d d.t
BT e A T R

1009fefluXwith eiorp®ford Hoss2 Tl’[g re a@taﬁﬂ.wm’lmoled/mﬁvrdatssolh\tﬁﬂperature

i( gflﬁ%%?a,:l\aélg%élla(:& Jate?%ﬁier rgd ch %res% %ﬂhg ﬁgm% PL?nrcl%]dﬁb %Ocrude).
holihis chapennd wifs mrt pyofigdmd Waé f@\ﬁh@ o¢>€ttr@&¢tlan I, ¢ oI um
[201] ¢ 2 r %NMEY(@MMHQ dﬂ)M‘SJ(S’ 69'Ed. b@(ﬁej H\@td}?ﬁ Qh§ v, 3@(& 205 J6H‘z>1H)
a ﬁﬁé%ﬁt Jy%EHéw@@oﬁﬁé(t(éié ?r‘sz 2150 1323?41%’@ QHMSCM)S 1?84@@[H+> to GH
I—I,NQ(_I)'%(4OO WMHz, CDCl13) 6 7.35 (d, J= 9.2 Hz, 2H),
[202](7 33 (4> I 4t104 co 10 14“(_';1’ ‘é 82 (ZdHZJ_22|)4 Z|201
[203] 1 H) COAlpBlZHdQO’ 919( g‘)]and Isb)dlum dddboptite (3291 HzmmbH)wer8 dB6olvedin

( E@’BX eggéqg{b aﬁd d%&"%d wé%zo% fﬁBE) Qggvg]fﬂgnggb‘?o%y%onyl (26 g,
3. 5 BBl wan slowy: addeiviollogel [yMerFng algoongenBaaNEoRS 4 hours.
[ 2§'§J>n cbifitlioFsemPk&ctdn, dr RRALAN ARt LOMRPHAI I Bessure,

Washed with distilled water (1000 mL) and dried to give yellow solid compound 21 (26




/\K boc-NN H H21' INO1) HCl cAlr [283] Conpound 15a
obt ai ned i n Manufacturing Exanple 3 was used to give

W@ beoodzthe conmpound 110 by the simlar manner BGI/KR2009/003008
described in Exanple 10 by using triethy- 34 WO
2010/ 002115PCT/ KR2009/ 003008 | ort hoacet ate i nstead of
trietdwy) ort hof ormate of Exanple 10. [284]'H NVR (600

[204] m‘z 'H %5%@4@?@1@@%36 g_?%&'(?d—_: 9.};132221%9 ;ngﬁqtﬁjib'ﬁﬂz, 2H),
6. A50(sbtHy, 5.0864, 1 Ha, BGL(4.J86.2Hn 2HM,44m28H{,Brd3(1 H); LCMS:
4. - . 3.95-3.90 1H), 3.79 (t, J=
7.%@#&%&?@5%59%%7( 1H) 3.(?2-3%7 (m 2I(—I),
[205] 3. 492 D>4repaggtiopngf co nd 32 3H): LCVB: 434 (MrH+) to
[206] C%%o&n%@uﬂ%b% %Sg 49%?%1), ic@@@&c;i&%@mhﬁ %}%Iczo%&&?ﬁi@tfii)@g(m mL,
(0] (0] oun .
) :i(gp rrirlg%?% Vo8 SS@&E‘EB{JWH%FQBW&(% h t?/ﬁ%ilﬁag%ﬁg

Ex40tphiaoB war addsied 08, fgilveed bestirtihg €orcoinguod) 20%Ldimbyia solution
th i ar ner cribed in lLe 1 in
tr 62&? r?ﬁ)o$%%sg€w gpaidg%g %tgﬁlé r%lii glaeg délglet%ﬁeﬁpch?orl e (QMO Hli) Whs added
t r theestdnDrganih tfyer was tepefatey Eniiove d by cop@@ghtioHunyRr¢de 0Bl
. . = = 4.2

eSSl R B B 9

1207] 1 TSGR (FMET: cilgroronas) & 5 (G 20T igp A, 6.60. J
1H-8. 482 08 tt,osg,:h%.ﬁaz, 2H) 3.36¢t.924(40d 2HY A . 4As DHPLEMS

gu%%g](?)ﬁasmzﬁnt = 7.8 Hz, 1H), 3.72-3.67 (m 1H),

p:U3 50-3.44 (m 2H), 2.26 (g, J= 7.8

[208] Hz, <246 Prapa2tidit of compduldd P, 3H); LCVS: 448 (MrHt) to

1209] COEARATHINEPESS o[ 2P9] mmol) and (S)-glycidylphthalimide (3.95 g, 19.45 mmol)
were added to isopropyl alcohol (100 mL), followed by reflux with stirring for 6 hours.
Upon completion of the reaction, the reactant was concentrated under reduced
pressure, followed by column chromatography to give white solid compound 23 (9 g,
crude).

[210] 'H NMR (400MHz, chloroform-d;) & 7.85(m, 2H), 7.79(m, 2H), 6.33(d, J = 9.2Hz,
2H), 6.21(d, J=9.2Hz, 2H), 4.07(m, 3H), 3.58-3.31(m, 6H), 1.46(s, 9H); LCMS:
471(M+H*) to CyH;30N4Os

[211] <5-7> Preparation of compound 24

[212] Compound 23 (9 g, crude) and carbodiimidazole (3.5 g, 29.16 mmol) were added to
tetrahydrofurane (150 mL), followed by stirring for 12 hours. Upon completion of the

reaction, the reactant was concentrated under reduced pressure, followed by column
chromatography to give white solid compound 24 (1.6 g, 3.22 mmol).

[213] 'H NMR (400MHz, chloroform-d,) & 7.88(m, 2H), 7.75(m, 2H), 7.28(d, J = 8.8Hz,
2H), 6.55(d, J=8.8Hz, 2H), 4.95(m, 1H), 4.17-3.82(m, 6H), 3.37(t, /=5.2Hz, 2H),
1.46(s, 9H); LCMS: 497(M+H*) to CysHsN,O;

[214] <5-8> Preparation of compound 25

[215] Compound 24 (1.6 g, 3.22 mmol) and hydrazine (1.6 mL, 32.20 mmol) were added
to ethyl alcohol (30 mL), followed by reflux with stirring for 2 hours. The reactant was
cool down at room temperature, filtered and concentrated under reduced pressure to
give compound 25 (1.3 g, crude). This compound was not purified and used for the
next reaction.

[216] 'H NMR (400MHz, chloroform-d,) 6 7.33(d, J = 9.2Hz, 2H), 6.66(d, /=9.2Hz, 2H),



[291] Exanpl e 13: Preparatiosy of conpound 112 [292]
15b Ko c--,lrc-C 1120 [293] Conpound 15b obtai ned
wo poiMastifict uri ng Exanple 4 was used to gi ve tPEI/KRR2008/003008
conmpound 112 by the simlar manner as described in
Exan'pl e 10. [294] '"H NWMR (600 MHz, CDC13) 6 7.35 (d,
J=4 93dﬂl lel-l)r 03, 33H)( 8,771, A=4 BOHZ1H), 373418 J£3512H3 219), 3.03(m,

eanf o oRth oy’ Jo Balal b D (G oa - %E“'g

[217] Hz, <349p, Prepgdtid rofupoudd6 3.80 (dd, J= 9, 7 Hz, ,
3.7 1 ,
[218] 3. %7 g'rpggr,lc( gz 21 3*% 9%2 ?&&% 5 cifr(téﬂ}g ﬂﬂil}f’ %%ﬂxﬁ ﬁ@a&& (0.68 g, 4.19
a F pGsnzotigrgsyl - y@%ﬁﬁpér@hdmwléﬁahmmranhe@ﬁﬂuo-
%gz %1429§ ilnm(ﬁ w¥¥e added to N N- dlmethylformamlde (20 mL), to

ety AR et g O R uEC ollowed

t hby mrhhg f@olnmjmn[dpdrﬂa)dq;letﬁdieofshmdaaniomamlyemeta& (300 mL) was

de 1N v|.ar t.hoac e

s e PRIy o Y P 8o B R R Bl 00 mL)
" HWiR 206 O@lqvhizate@mﬂ@)re@w?d Bugssuek; taJzive@whige slid)conypogad 26 (1.6

(dg’3] ﬂmi—clg) 1H), 7 15 (d J=9 Hz, 2H) 6 88 (d, J= 4

Hz’

14.0 td a1,

[219] éH MRJ4O(§\/I](:§Z D d@agw ?ﬁ d.H) &91( J—p 6%1 pﬁ) LY

3. Zz?OHGdLH)H 20(m6319), HZSO(dei):S 4Biz68H dt76(H= 11%)444)7(@58 8Hz, 1H),

D §§§{Z'),sl_5 ;5035‘)1@1 1§iﬁ,)3 %% 2%1&8&1‘(13&,};&%1(?{0 512 m). 1,406,

C20Hy; 1zza:$f\5n3M+H+) to CpoHy,CIN,O6S

[220] Example 1: Preparation of compound 100

[221] 0
ey OOy
\_K/ W/QCl 2 pyn° H/ "\ \_K/ ﬁ/Q\CI

HCI fe)
5 100

[222] Compound 5 (5.0 g, 13.8 mmol) obtained in Manufacturing Example 1 was added to
anhydrous methanol (200 mL), followed by bubbling HCI gas at 0°C for 30 minutes.
Methanol (100 mL) was added thereto, followed by bubbling HCI gas again for 30
more minutes, followed by stirring at room temperature for 2 hours. The reactant was
concentrated under reduced pressure to eliminate remaining HCIl. Acetic acid (120 mL)
and 2-(N-methylamino)ethyl-hydroxylamine hydrochloride (3.5 g, 27.6 mmol) were
added thereto, followed by reflux for overnight. The reaction solution was con-
centrated under reduced pressure, dissolved in ethyl acetate, and washed with saturated
NaHCO; solution, followed by separation using column chromatography to give the
titled compound 100 as a white solid (1.85 g, 4.3 mmol, 31 %).

[223] 'H NMR (400MHz, CDCl,) 6 7.54 (d, J = 9.0Hz, 2H), 7.44 (d, J = 9.0Hz, 2H), 7.34
(d, J=4.2Hz, 1H), 6.89 (br t, 1H), 4.80 (m, 1H), 4.12 (t, J =4.8Hz, 2H), 4.04 (t, J =
9.0Hz, 1H), 3.85-3.80 (m, 2H), 3.69-3.64 (m, 1H), 3.45 (t, J =4.8Hz, 2H), 2.76 (s, 3H);
LCMS: 435(M+H*) to C;sH9CIN,O4S

[224]

[225] Example 2: Preparation of compound 101
[226]



[300] [301] Exanple 15: Pregaration of conpound 114
[302] boc-N NN 01) NHHCI cAlr H 114 [303] Conpound

wasaooiias ned i n Manufacturing Exanpl e 3 was UBETHKRQ009/003008

[227]

[228]

[229]
[230]
[231]

[232]

[233]

[234]
[235]
[236]

[237]

[238]

give the title conmpound 114 as a white solid (7.4 ny,
0.014 mmol, 47 %9 by the simlar manner as descri bed
in Exanrpleolo [304] "H NMR (600 MHz, DI\/ISOd6) 06 9. 03

(tNC@ , 8. 65uGs, 1H), 7.
HZ—Z-H)—HrQ- ,>J_®
7. 14 (d, Jvrqé/ 242 488481 §m”1H) 4\';3”(F’¥1H)
J= 9 Hz, 3085-3.81 (m 1H), 3.70-3.50 (

3.29 (s, 53H) 3.13-3.05 (m 2H): LOVE: 434(% )to

C‘ 93RO BH th?'lgféi)arecﬂ &QﬁlNhEXC ?;(B]'-[Ri a7 Ocmelﬁﬁfoﬂtlﬂ%é) Wfthe same

\\ mar?%ggls giescrlgéd?' )@)mg_bgl Mflgg 601111?)96151" %g!}rggu(l)] g)énol) obtained

0 bmai\/lamﬂactmrnh@ﬁmirﬂplh Uranﬂ@arﬁrma@&bhﬁrm@ﬂamﬂﬂe{& tng, @.8hmol).

HCl t Th
R T
Wh 6B(C, ¥ e gi 26 h6T o srtieSH2 240) 7 40, AGeRUD, BN T s, 1H),

rrLA 83\61"1 qfﬂd@qd(t foé kavedypy. 8683‘ $ ¥, Wb, fB Gt 1l @ngozm 3.38(m,
hours. hr omat ogr ap was performed with
re%léi MMgo“?gll(Méﬂ he Giskl)s %%ound 115 as a white

solid (11 ng, 0.03 mmol, 8%.

Example 3: Preparation of compound 102

[¢]
@ Hel 0 N@Nﬂo
N A
\_K/ W/O\CI 2) HZN/O N ) g~ Cl
H o)
5 102

Compound 102 was prepared as a white solid (30 mg, 48%) by the same manner as
described in Example 1 by using compound 5 (100 mg, 0.27 mmol) obtained in Manu-
facturing Example 1 and O-[2-(2-ethylamino)-ethyl]-hydroxylamine (15 mg, 0.139
mmol).

'H NMR (400MHz, CDCl,) 6 7.52(d, J =8.4Hz, 2H), 7.42(d, J =8.4Hz, 2H), 7.37(d,
J=3.6Hz, 1H), 7.28-7.22(m, 1H), 6.85(d, J =3.6Hz, 1H), 4.82-4.71(m, 1H), 4.11(t, J
=4.4Hz, 2H), 3.98(t, J =8.8Hz, 1H), 3.83-3.72(m, 2H), 3.66-3.56(m, 1H), 3.43(t, J
=4.4Hz, 2H), 3.01(q, J =7.2Hz, 2H), 1.03(t, J =4.4Hz, 3H); LCMS: 449(M+H*) to Cy,
H,,CIN,O,S

Example 4: Preparation of compound 103

O
Oty e SO
N
\_K/N /S\ cl 2 HQN,O\/\HA \]> W/Q\CI

o)
5 103

Compound 103 was prepared as a white solid (31 mg, 29%) by the same manner as
described in Example 1 by using compound 5 (100 mg, 0.27 mmol) obtained in Manu-
facturing Example 1 and O-[2-(2-cyclopropylamino)-ethyl]-hydroxylamine (27 mg,
0.23 mmol).

'H NMR (400MHz, CDCl,) 6 7.52(d, J =7.6Hz, 2H), 7.46(d, J =7.6Hz, 2H), 7.38(d,



36 WD 2010/ 002115PCT/ KR2009/£03008 [309] "' H NMR

(400MHz, chloroformdl) 6 7.55(s, 1H), 7.50(d, J=
wW@2@pt00212H) , 7.42(br s, 1H), 7.39(d, J= 4. 0Hz, PAFKR2009/003008

7.03(d, J= 9.2Hz, 2H), 6.89(d, J= 4.0Hz, 1H), 4.86(m

1H), 4.20(t, J =4.8Hz, 2H), 4.12(m 1H), 3.87(m 1H),

3. $333H}4(H) 7483)7.18GNVEH) 4G 8TWHHE.6H0, Qi}?;HlSBCALM(%SH) 4.06(t, J

QcC;! | I
ok o 4TERPRLRUL N R SRR oH00s B MYSDC) 6] 'K
304:4 dHby2HHhe.62i % | (e, 1 hiarhet-088 (medd); LEadS: .461EMaHp1 te cqulc1N4
byousi ng corrpound 26 obtai ned i n Manufacturing Exanple
5. f314] H NVR (400MHz, DMBO-d6) 6 8.93 (t, J= 5.6Hz,
[23911H), 7.63 (d, J= 4.2Hz, 1H), 7.50 (d, J—88Hz 2H) ,

[240] /- ZﬁxﬁlﬁpleFP%%ﬂllon%Wleﬁ_oulﬂ 104, % —92 (2{'|Z ,z 4 79

[241] ( L ;
12H), 9 §56-3.51 (m 4H), 1.56 (s,o
435¢ G 9H 9CINAQAS  [315] .
Pr epar IOWHCO und, 117, [317] E) W

bocCl 2) HCl 26%) od , ” TsTsl @r@rrpound 26 (0. 20
0.39 mmolg obtal Pned in Manufacturi ng Exanpl e 194
cycl opr opanecar bonyl chl ori de (50 ng, 0.47 mol),
[242] p yr Compeuiids 104yas pref@edmod Whaadolid (63.7 mg, 0.146 mmol 58%) by the

e SRR L BOCH ot Thabity P Mﬁgg BHg56h! 2100 me. 027 mumol)

hogbtgme%bl}{[ Qfﬁﬁu@pg gﬁarapletlrpéldr%g@fhy §)-(2- ammoethyl)hydroxylamme
medinydeeRehlo| 1808 hS01. 1) mwas) added t her et o, followed

[243] conﬁ%mg%@*\qﬁﬁgﬂ%ﬁ%iﬁ%ﬁ%ﬁe@s ik HL)H#)%S (dq T4 1z, 1H),

chv.6memodia hiyt (das =plet Hoy It 4180 (gi, VH),aihl Tle, LoRpodnd Hs3.86 (dd,
a yhidepsad Lo, (180 38 O 29 WPl 74%8.3 48 (m, 4H), 2.82 (s, 3H):

LCMS: 435 (M+H+) to C19H19C1N404S

[244]
[245] Example 6: Preparation of compound 105
24
[246] g I g
1) HCI
NC@N\_OK/H \ - &N)_QN\_OK/H m
g a2 A0S, g~ ~ClI
o} 0
5 105

[247] Compound 105 was prepared as a light yellow solid (9.1 mg, 0.020 mmol, 9%) by
the same manner as described in Example 1 by using compound 5 (80.0 g, 0.221
mmol) obtained in Manufacturing Example 1 and N-ethyl-O -
(2-aminoethyl)hydroxylamine dihydrochloride (300.0 mg, 1.69 mmol).

[248] 'H NMR (600MHz, DMSO-d¢) 6 9.37 (br, 1H), 7.88 (m, 1H), 7.79 (d, J = 6.0 Hz,
2H),7.73 (d, J=5.6 Hz, 2H), 7.20 (d, / = 4.2 Hz, 1H), 491 (m, 1H), 4.24 (t, J =8.7
Hz, 1H), 4.05 (dd, J = 8.7 Hz, 8.7 Hz, 1H), 3.66 (t, J = 4.8 Hz, 2H), 3.63-3.54 (m, 4H),
2.81(q,J=7.2Hz, 2H), 1.24 (t, J= 7.2 Hz, 3H); LCMS: 449 (M+H*) to CyH, CIN,O4
S

[249]

[250] Example 7: Preparation of compound 106
[251]



[319] "H NMR (400MHz, DVSO-df) 6 9.90(s, 1H), 8.98(t,

J= 6.0Hz, 1H), 7.69(d, J= 4.0Hz, 1H), 7.62(d, J=
wW@2@b0212+) , 7.42(d, J= 8.8Hz, 2H), 7.19(d, J=PdI/BR2(09/003008

1H), 4.84(m 1H), 4.21(t, J= 8.8Hz), 3.87(dd, J= 9.2,

6.4Hz, 1H), 3.78-3.74(m 4H), 3.61(t, .1= 5.6Hz, 2H),

1 22(m 1H)p, 0.78(m 2H), 0.59(m 2H) [320] The

nET\@Iokﬂi ai ned above, (Q.15 g, O. 2& vas. Qadded
,dl 0 ne) ( & Byt N rfi ng

room t enpera E/ﬁi\\dpn& Fg\pwg/\;ll'he\ reac ant was YU

concentrated under” reduced presSure. | uene %5 nL)o

and phosphor ousoxychl ori de (45 ng, O. 29 mol )1%.e

25 Sy WYL A A T R 1 b e

c hingnigr @ desshipedvasEysatiot i dsing cginpeundhz (100tmg 0.27 mmol)

COPMHB inlMan@acrikb ek SmpR! 1l fhdOldl -MBthy B3z YPLN-cABthaneamine
[Bérj-’lzm VR 400 chl orof orm dl) (\é‘}, 54(d, J=
g mmP 1(d, J= 4.4Hz, 1H), 7.25(d, J= 8.8Hz,
[253] 2H) IH NME((GOOMHZ“DM‘SZ)—dQ)@SQQt,W 5.4HI=1HM), 8H69(d, TH)3.6Hz, 1H),

£ 35 A 300 V80 2y B3 s ., 16,
8.241396'(;]29-56HZ,01}5)8§J$6(®FW FglélCﬁ\lﬁ:IZ ABI( %H—E)JrisiﬂHz 2H), 3.31(m, 2H),
. o%%gﬁ% %@MQ %Z\}f 5§§ PN 3@22HE ﬁ“ﬁ\a@%&hﬂﬁleﬁ{ acetic

H ¢l Ry MR]: 3 Mjﬁﬁ)l)l@zﬂag ared as a white
[254]sol id by the simlar manner as described in Exanple 10

12551 2% ERbnie s PR3 SYBMRA TR Mhoome 0o
[256] chl or of or m d1) 6 8 55 (s, 1H), 7.52 (d, o 8Hz 2|_|)
7.33 (d, J = 4. 1H), 7. 16)3c(3H 1H),, ~ T

(d,,
8. 84z, 2H), ( dNaHP3eay 44 6. 76(b, J= zf 18 @
1H), Navgs (m DME A6, 3h J= %}E)Hz,w;wooc%hoo (QJF%V
4.8Hz, 2H), 3.91-3.77 (m 3H), 13 74 (t, J =4. 8Hz,” 2k

LOVS: 448( MkH+) to O OHi 8CLNS04S [327] [328] Exanple

20: P paratlon of 119 /--\ " [329] 13 HNNN
CHSL%%( 8% A----C1 33

refluxed 1h
107¢
i o X
N-N
NC—< >»N 0 1 Ha >—®N o
N = NG
s~ c 2 Ny >N, s~ Cl
0 0
5 107¢ 107

[257] NaH (3.3 g, 87.01 mmol) was added to N,N-dimethylformanide (30 mL), followed by
stirring for 15 minutes. Tertbutylchabazite (5 g, 37.83 mmol) was dissolved in NN -
dimethylformamide (10 mL), which was slowly added thereto at 0°C. Dibromopropane
(7.6 g, 37.83 mmol) was also added thereto at 0°C, followed by stirring at room tem-
perature for 3 hours. The reactant was cooled down at 0°C and washed with distilled
water (50 mL). Upon completion of the reaction, the reactant was dissolved in ethyl
acetate (500 mL), followed by washing with sodium bicarbonate solution (50 mL)
three times. Column chromatography was performed to give oil type compound 107a
(2.4 g, 13.93 mmol, 36.7%).

[258] 'H NMR (400MHz, chloroform-d,) & 3.85(s, 1H), 3.45(t, J =7.2Hz, 2H), 3.04(t, J



[330] Conpound 119 was prepaged as a white solid by

the simlar manner as described in Exanple 14 by using
w@ormpoes 33 synt hesi zed by the nethod of reacPCDKER2009/003008

formula 5. [331] 'H NMR (400MHz, DMSO-d6) 6 8.94 (br

t, 1H), 8.35 (s, 1H), 7.64 (d, J= 4.4Hz, 1H), 7.52 (d,

J 84ﬁlzl22H)2EiX)3(rﬂ 26) (1 h9(s] 9HY,. 18EMS: 2HH(M-+H1 4o C(H N7O,

[259 ?Z glp?'gpltt Was(q Sig, § 7%15!)1%10@1 foH}%ph&fflp%de((é .71 mmol) and

L CMESas sUB? ¢ Mbbhate ¢ 103m(915 &m&mmem 8ddgd3®2Y, V- c[l@lSBl]ylformamlde (10

Ei(ﬁ)’m!) lg\%ﬁ E§ aé&ﬁh%ta Wbo_@ff(_n%fi%@ q}%%%’[in@%‘%l dissolPtd in ethyl
201@%@@@@@9#@%&@?2@9@/&’0%@@18 vaET widim Ricedenaie splufden (3mL)
i ¥eec tiBest Cblu@nr?&ﬁ@ﬁ%iﬁb% %38 érfM\ﬂﬂiédQO $Bel il ty%ég&ﬁ]lpound 107b

f%@f%%m@%%@g?) J= 8.8Hz, Ir2H§ 7. 23 ; (138 (m 3H),

[260] 4. 8H NMRIH’DOMHZ,]LB‘([(EI'DfO}H-I &) 8HRI(thiHRE ), 3. BUm( PH), BE9)4(t J = 4.4Hz,
3o R YT Y B s RSt g o 280,
Ex&Aplse912n :L@ﬂgp%ﬂﬁéM%) ofCeldnPdond 121 [339] ,IL

1261] FNNBompound 107b (0.5 g, 1.45 mmol) was 2MBEd to 4AM-HCI (in dioxane) (5 mL),
followed by stirring for 0.5 hour. The reaction mixture was concentrated under reduced
pressure, to which methyl alcohol (5 mL) and methyl amine (4 mL) were added,
followed by reflux with stirring for 1 hour. The reactant was concentrated under
reduced pressure to give compound 107¢, which was not purified any more and used
for the next reaction.

[262] LCMS: 116(M+H*) to CsH;3N;

[263] Compound 5 (100 mg, 0.27 mmol) obtained in Manufacturing Example 1 was added
to anhydrous methyl alcohol (10 mL), followed by bubbling HCI gas at 0°C for 30
minutes and stirring at room temperature for 2 hours. The reactant was concentrated
under reduced pressure to eliminate remaining HCl. Anhydrous methyl alcohol (10
mL) and compound 107¢ (300 mg, 0.8 mmol) were added thereto stepwise, followed
by stirring at room temperature for 12 hours and concentration under reduced pressure.
Then, prep TLC was performed to give the title compound 107 as a white solid (60 mg,
0.13 mmol, 48%).

[264] 'H NMR (400MHz, DMSO-d¢) 6 9.12(t J = 5.6Hz, 1H), 7.77-7.64(m, 5H), 7.14(d, J
=4.4Hz, 1H), 4.84(m, 1H), 4.18(t, J =8.8Hz, 1H), 3.90(dd J =8.8, 6.0Hz, 1H), 3.70(t, J
=6.8Hz, 1H), 3.65(t, J = 6.8Hz, 1H), 3.59-3.52(m, 3H), 3.25(m, 1H), 3.11(m, 1H),
2.95(m, 1H), 2.65(m, 1H), 2.55(m, 1H), 2.08(m, 2H); LCMS: 460(M+H*) to CyH,,
CIN;sO;S

[265] Example 9: Preparation of compound 108

[266]



120121 [340] Conpound 120 syt hesi zed in Exanple 21
was reacted with i odonethane to give the title
we@onpowas 121 as a white solid. [341] NVR (400R¢E®KR2009/003008
DMSO-d6) 6 8.98 (br t, 1H), 7.69 (d, J= 4.4Hz, 1H),
7.55 (d, J= 8.8Hz, 2H), 7.28 (d, J= 8.8Hz, 2H), 7.19
(d, J= 4.4Hz, 1H), 4.84 (m 1H), 4.18(t, J— 8. 4Hz,

1 4 (m 1H), bl.65:-.2. 9 °6H), 2. 60)(; 3H) 0
1. N 3H)r;+ LOVE: &ﬁwﬁ%{q@e Rp2C1K503S | @ wajb
[ 343] peri mental Example 1: hi bi tNary agld vity o N

factor Xa(FXa) inhibitor [344] cfL) R&agent and materi@l boc
[ 345] S-2765 (N-Z-D-Arg-d y-Arg4gshA 2HCL), the

chronogeni ¢ substrate necessary for neasuring factor 108b
Xa atHovi tMethy wars(1ar chasedﬁﬁr om Chronpgeni x. Human FXa
was pgg@ha rprm search Laboratories.

96-wel | nicropl ate was urHchased fromCorning Life

Sci ences. [346] [347] '2° Inhibitory activity of FXa

i nhi bitor [348] I nhibitory activity of the

oxazol jdi e derivativgggw th cycl Pe{ém doxi ne or

cyctd Ndr%zgg/&_%oup_r_epr_esgm.ed by- | aMo of
i\

1

the present agai nst £Xa was a edias N 1 Mg
follow. [349] THe %act’ viwyefnthe conpounds agai nst z S
purified fiuman FXa was neasur usi ng chrontf§eni c
substrate S-2765 (Z-D Arg- @8- Arg- pNA 2HCL) in 96-wel |

[267] MM crr@ﬁblﬁyﬁﬁa@&u@@@utﬁr&amteéqzescg i1gigymM@s, ®ssayed in

(28>éorﬁmt Ylefméﬁ(%ﬁ ont.ai nin

pj:_) %ﬁmtc‘élgl?)nate)% 14 g,22.70
C onpalndedialdéd ©ng MdifteDlyBO)maraidd (8 ﬁ]I,GEfo(lé?@@d bitirrinp et 90°C

@)%tlb?][OUIvéla %HI ! %né&%g Q. $ the rﬂaeac? (919 tlllé r%ggtgnt \% Wissolved in ethyl

ance
comeitm@@é)lnyL)afolmdl’ﬂn Washing Wﬂﬂnsqsﬂgm gicgphonate adugion 90 mL)

( l\@ﬁt%ct%@sr ARY b&ﬁ%ntréﬁ%ﬁ)undgmdﬁ&a gg s‘él%'e)/co%)fﬁ§ E%ha(d@rﬁphy was

agalnst human FXa was cal cul at ed cord I Ng
m%&wé%gwe@dﬁtsﬁp%cqwomm1@@@)(11&[35%;%@1 1%%br e [9]
[268] ls I e/ MRBSO0MHE, GRSt &Y bIBS5(ANTHKM. 133mt DH), 6.49(s, 1H), 4.12(s,

(NN U i RN

pI 6i. The 1C50 was the amount of inhibitor required to
dec I t t 09

260 ek SRR T £ R g MBS B D15 3% vl
vewgteohsssl\@d 1pN(Edindibd i mgafidaydPanlLy, & whigkp-brp@spiopraryl
VatHSiUS@Y §.9.6 Hﬁ%l?@'h§éﬂcﬁﬁ' @Nowed By Stk aWDHEYol § hours. Ethyl

82%’@6%32?61 %&I?)rr}@asca@::le% H{eﬁf‘ég,:lfg OWng%ii’:VgS ?%vtéf;t tS(I) Him t1(:zfarb0nalte

Exqeticie30 ahL)EA&RPLencitrdtiohestieragdiled ptbscnagisl@hi Oivomatography

Eff f.th idi
Rl R AT b O SRRt D, GRD e bl gRmb D,
(2701 r eptté SRR ¢ 0B Hy. arhiarbtprin-&f OT7LHS (e %Hﬁﬂtﬂ(mvéﬁt i6oi9 (o H), 4.12(s,

R R T e S R

a) OMet hod usi ng coagul onmeter: Prothronmbin tine (PT)
[271] Was caﬁ@auﬁ& dogu (QBO shgl DI6QATHRALI) RBE added ©RMMUMED] (in dioxane) (2mL),

co ter El ekt roni k, German trae
hu Y SHErng) fg% l}(rﬁ &ge fragighs Wey goac ?é?%s nd%’iﬂ pggd pressure,
PTtormlaShJ e tlcoddlQs wil)aihd eyl laynihdrédvall) pkasadedydsllowed by

DI\%%Q g‘{(%rhl }?’(%ﬁj LTh%fre%:g% t%‘%as gﬂ}l% %tr%@%%gg%ggiucgg Bl%%é‘lﬂg tooélve
STeempapl d 98¢ N3 (g, dyrfomtiotla wBichgas et anitlagd arysmerdded used for
t opgt@ttresdil, fOormation. Anticoagulant activity of the
conmpounds was defined as the concentration required to
doubl e the plasma clotting tinmes 112x PT (uM]. Human

pl asma was obtai ned from Daej eon Red Cross Bl ood

Center. Rat bl ood was wthdrawn fromthe carotid

artery or superior vena cava under anesthesia. Bl ood

was collected into plastic tubes containing 1/10

voI umre of 3.8% SOdI um CI trate. Pl asma was obt a| ned by

- e .. o, P o o



40 WO 2010/ 002115PCT/ KR2009/£03008 1135912)
Measurenment of antithronbotic effect using
waeaendavenous shunt (AV-shunt) nodel in rats [BGOKR2009/003008

Antithronbotic effect of the oxazolidinone derivatives
with cyclic am doxime or cyclic am drazone group

[272] r epLEMEStISONIy HFoora@iH N,Oof  the present invention was
evaluat ed art er| venou

12731 EaeF RS BOEH B B e LS Wia M GRBR 0 Dt 3y by the same
anuhagigreds derorioad el ainple 1 he ekis g qumpeulahégl het (.22 dhniyl) obtained
| nir t 2 r

o@gﬁfh&gﬁﬁ%aﬁx%@ﬂ@q dgrﬁl%gl\?l oﬁ&{aei g é.ﬂ;ﬁ é@lt %&ﬁol?

[274] aneé&l WRi@Q@MH@sDM&SQ éér&%@%d’ a st 8e7<9(d J=8.4Hz, 2H),

pr waﬂzw:"ﬂ(m 3Mh. 101 9T, njoL4. @quiufﬂ CaARDAN Omaﬂl@|J9¢ OHz, 1H), 4.12(t, J

AETR LR e %ég S SIS S = s.am2

Cale)Jl?)aiQe}iSMnt 3H)Z&.2 200 - i)} 3.0 h@n, HrE)l 2.08(nh,i IH)e2L65 (inels$), 2. 55(m

el D e B0 LSRG el e (hbing

[275] (L/ S( 413, MasterFl ex, USA) vvlth a 50-mm | ong silicone

[276] tUbExgﬂi BUHLPre M%ﬁBI?BF ¢ Spoud®Abo cont ai ni ng a
75 ng- co rea e conpound or vehicle was

[277]g| ven,o{al 60)Lm n before shunt was opened fer 15min.

Theeegpt t afl yas then W't hdrawnand smi gted. ED50
val ues™> Iﬁvere cal cod-a Mnearr egr:assn anakym S
usi ng Excel 2003 (Mocrﬁso?tz(?'?‘o""‘[)3361] [362] 3) YQ
l\/basur ement'®f bl eeding ti me( BT) using rat tgdl 0

—_—

12781 e GHIMOSHBT 5] i guon s BPUBC TR ARy T Wi can Rl 3 was
anélsﬁdilﬁdl in @lithiyyromathaag €10 hbn eéalvhichj HCH (@advi 1gf-dioxane solution) (10

peﬁfL %5 Qh&e%ll f%wfeg%g@ﬁh%at r&ﬂﬁ é-Jﬁi?erétH 'fgf E ﬂ{)l]? ?fl? reactant was

I'e " was §i1ven or
aneqrisertraieiudgt sed\!cte@deprwms%@tdé@dzo gmﬂlrgbhyqlhé/ folig capgound

Veriok Ry, I0}’88' rﬂHi% Sl@@%) nl"lﬁ@b(')rﬁﬁmﬁ‘ltd (§§§mg-rb@1 Tk A1) Wﬂﬁ kﬂssolved in
cont I.nuous d | ow ceased was neasur

wi £45tig anghi m}m Es’o\gl@% aim%fhylpﬂh%foaﬁats@ Al WassrgEh ollowea by

bl eedk pgtht Stlﬁ’ﬁ&ng/\ﬂoeloaﬁslht@ﬂ aftedsotaint @ a0évapOratddyll, colabd] chro-
[aﬁ{nlg oggaé)lﬁpl bt lgP(%ni h tléagr% ?vi?@ijﬁ / Qﬁ\gas performed to give the
antiil¢ éomopbotli109 ef ﬁélght yehlowastolidV2 Bhmpt §.éX pmedseti%as %

i nhi [ bo
279, o ENIRDAGL RS PSS o) RS PO, i,
polhds= 83 HaHal Pl ttr dadetHro Db S ds.Adht o-fe (d.d = 4.4 Hz,
sumq;aw Feq79 (mT i), a.08 (t, F.iwaquaiqm Sﬁﬂﬁgsﬁnfig&bﬁ Hz, 1H), 3.81
rys
ol w358 i o R s PP SE S BH18.55-3.51 (.
[36[9] LIGVMED420 @m+Idons Cabl s(ANad8st human FXa,
[280] anti coagul ant effect(expressed as 2xPT) and
antit hr onbot i c eff ect (expr essed as % inhibition of
[282] o
boc—N/_\N@NJLO RAL I\ C JCJ)\
H.N H __ = . HN N N
%NO /s\ Cl 2) CH,C(OEY), JN A /S\ o
15a o]

110
[283] Compound 15a obtained in Manufacturing Example 3 was used to give the title

compound 110 by the similar manner as described in Example 10 by using triethy-



WO 2010/ 002115PCT/ KR2009/ 003908 shunt of the conpounds
of formula | Conpounds Kt(nM 2x2T(ul) Inhibition

wW@tdloertisis formation(;) Coagul onet er Spect r BEEKR2009/003008

[284]

[285]
[286]
[287]

[288]

[289]

[290]
[291]
[292]

[293]

[294]

[295]
[296]
[297]

R var oxaban 0.76 0.1940.03 0.09 75,75" 100 7.11
0. 69+0. 07 0. 25 65, 58

lorthoacetate instead of trimethylorthoformate of Example 10.

'H NMR (600 MHz, CDCl;) & 7.36 (d, J =9 Hz, 2H), 7.30 (d, / =4 Hz, 1H), 7.17 (d,
J=9Hz, 2H), 6.90 (d, /= 4.2 Hz, 1H), 6.49 (br t, 1H), 4.85-4.80 (m, 1H), 4.28 (br,
1H), 4.08 (t, /=9 Hz, 1H), 3.95-3.90 (m, 1H), 3.79 (t, /= 7.8 Hz, 1H), 3.72-3.67 (m,
1H), 3.62-3.57 (m, 2H), 3.49-3.44 (m, 2H), 1.98 (s, 3H); LCMS: 434 (M+H*) to C;oHy
CIN;sO;S

Example 12: Preparation of compound 111

o
o
boc_”/,;N@N\J_LOK/H B v HN/j\,N4< >»NJ\O
T)/Q\C' 2) EtC(OMe), j N \_K/Hw/@\u
15a 111 0

Compound 15a obtained in Manufacturing Example 3 was used to give the title
compound 111 by the similar manner as described in Example 10 by using triethy-
lorthopropionate instead of trimethylorthoformate of Example 10.

'H NMR (600 MHz, CDCl;) & 7.35 (d, J =9 Hz, 2H), 7.30 (d, / =4.2 Hz, 1H), 7.18
(d, J=9 Hz, 2H), 6.90 (d, J =4.2 Hz, 1H), 6.53 (br t, 1H), 4.85-4.80 (m, 1H), 4.27 (br,
1H), 4.08 (t, /=9 Hz, 1H), 3.92 (ddd, J = 14.4 ,6.6, 3 Hz, 1H), 3.79 (t, J = 7.8 Hz,
1H), 3.72-3.67 (m, 1H), 3.62-3.57 (m, 2H), 3.50-3.44 (m, 2H), 2.26 (q, J = 7.8 Hz,
2H), 1.20 (t, /= 7.8 Hz, 3H); LCMS: 448 (M+H*) to CyH»CIN5O,S

Example 13: Preparation of compound 112

o

@ Py S

W/O\Cl 2) HC(OMe), = \_K/H
15b 112 0

Compound 15b obtained in Manufacturing Example 4 was used to give the title
compound 112 by the similar manner as described in Example 10.

'H NMR (600 MHz, CDCl;) & 7.35 (d, J =9 Hz, 2H), 7.33 (d, / =4.5 Hz, 1H), 7.13
(d, /=9 Hz, 2H), 6.93 (t, /] = 6 Hz, 1H), 6.85 (d, /= 4.5 Hz, 1H), 6.64 (s, 1H),
4.86-4.80 (m, 1H), 4.06 (t, J =9 Hz, 1H), 3.91-3.85 (m, 1H), 3.80 (dd, /=9, 7 Hz,
1H), 3.71-3.65 (m, 1H), 3.54 (t, /= 4.8 Hz, 2H), 3.43 (t, J/ = 4.8 Hz, 2H), 2.90 (s, 3H);
LCMS: 434 (M+H*) to C19HCINsO5S

Example 14: Preparation of compound 113
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[298]

[299]

[300]

[301]
[302]

[303]

[304]

[305]
[306]
[307]

[308]

Compound 15b obtained in Manufacturing Example 4 was used to give the title
compound 113 by the similar manner as described in Example 10 by using triethy-
lorthoacetate instead of trimethylorthoformate of Example 10.

'H NMR (600 MHz, CDCl;) & 7.34 (d, J =9 Hz, 2H), 7.31 (d, / =4 Hz, 1H), 7.15 (d,
J=9Hz, 2H), 6.88 (d, /=4 Hz, 1H), 6.69 (t, /= 6 Hz, 1H), 4.84-4.78 (m, 1H), 4.06
(t, /=9 Hz, 1H),3.90 (ddd, /=11, 7,3 Hz, 1H), 3.79 (dd, J =9, 6.6 Hz, 1H), 3.68 (dt,
J=14.4,6.6 Hz, 1H), 3.52 (t, /=5 Hz, 2H), 3.44 (t, / = 5 Hz, 2H), 2.93 (s, 3H), 2.05
(s, 3H); LCMS: 448 (M+H*) to CyH»CIN5O5S

Example 15: Preparation of compound 114

boc— N @— 1) HCI — )]\
\_& N 'N@N 0
N
71/&0' 2) HC(OMe), \ A

16a 114 0

Compound 16a obtained in Manufacturing Example 3 was used to give the title
compound 114 as a white solid (7.4 mg, 0.014 mmol, 47 %) by the similar manner as
described in Example 10.

'H NMR (600 MHz, DMSO-d¢) 6 9.03 (t, J = 5.4 Hz, 1H), 8.65 (s, 1H), 7.68 (d, J =
3.6 Hz, 1H), 7.55 (d, J=8.4 Hz, 2H), 7.19 (d, /= 3.6 Hz, 1H), 7.14 (d, J = 8.4 Hz,
2H), 4.88-4.81 (m, 1H), 4.17 (t, /=9 Hz, 1H), 3.85-3.81 (m, 1H), 3.70-3.50 (m, 4H),
3.29 (s, 3H), 3.13-3.05 (m, 2H); LCMS: 434 (M+H*) to C,yH»CIN5O,S

Example 16: Preparation of compound 115

(0]
‘< > 1) HCI I\
N H \_K/ o] _/N—<: :>—NJ\O H
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115

boc

26

Compound 26 obtained in Manufacturing Example 5 was added to 4 M HCI (2 mL),
followed by stirring for one hour. The reactant was concentrated under reduced
pressure, to which trimethylorthoformate (2 mL) and acetic acid (4 mL) were added,
followed by reflux with stirring for 12 hours. Column chromatography was performed

with the reactant to give the title compound 115 as a white solid (11 mg, 0.03 mmol,
8%).
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'H NMR (400MHz, chloroform-d,) & 7.55(s, 1H), 7.50(d, J = 9.2Hz, 2H), 7.42(br s,
1H), 7.39(d, J = 4.0Hz, 1H), 7.03(d, J =9.2Hz, 2H), 6.89(d, J = 4.0Hz, 1H), 4.86(m,
1H), 4.20(t, J =4.8Hz, 2H), 4.12(m, 1H), 3.87(m, 1H), 3.83-3.74(m, 4H); LCMS:
421(M+H+) to C3sH;CIN,0,S

Example 17: Preparation of compound 116

(0]
) HCI
X H{% % B g N
N=
26

Hg/@m

Compound 116 was prepared as a white solid by the similar manner as described in

116

Example 14 by using compound 26 obtained in Manufacturing Example 5.

'H NMR (400MHz, DMSO-d¢) 6 8.93 (t, J = 5.6Hz, 1H), 7.63 (d, J = 4.2Hz, 1H),
7.50 (d, J =8.8Hz, 2H), 7.25 (d, J = 8.8Hz, 2H), 7.14 (d, J = 4.2Hz, 1H), 4.79 (m, 1H),
4.13 (t, J =8.8Hz, 1H), 3.94 (t, J = 4.6Hz, 2H), 3.79 3.56-3.51 (m, 4H), 1.56 (s, 3H);
LCMS: 435(M+H*) to C;sH;sCIN,O4S

Example 18: Preparation of compound 117
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Compound 26 (0.20 mg, 0.39 mmol) obtained in Manufacturing Example 5, cyclo-
propanecarbonylchloride (50 mg, 0.47 mmol), pyridine (61 mg, 0.78 mmol) and
4-dimethylaminopyridine (5 mg) were added to methylenechloride (5 mL), followed
by stirring for 2 hours. Upon completion of the reaction, methylenechloride (50 mL)
was added thereto, followed by washing with distilled water (10 mL) twice. After con-
centration under reduced pressure, column chromatography was performed to give
amide compound as a white solid (150 mg, 0.29 mmol, 74%).

'"H NMR (400MHz, DMSO-d¢) 6 9.90(s, 1H), 8.98(t, J = 6.0Hz, 1H), 7.69(d, J =
4.0Hz, 1H), 7.62(d, J = 8.8Hz, 2H), 7.42(d, J = 8.8Hz, 2H), 7.19(d, J = 4.0Hz, 1H),
4.84(m, 1H), 4.21(t, J = 8.8Hz), 3.87(dd, /=9.2, 6.4Hz, 1H), 3.78-3.74(m, 4H), 3.61(t,
J=5.6Hz, 2H), 1.22(m, 1H), 0.78(m, 2H), 0.59(m, 2H)

The compound obtained above (0.15 g, 0.29 mmol) was added to 4N HCI (in
dioxane) (2 mL), followed by stirring at room temperature for one hour. The reactant
was concentrated under reduced pressure. Toluene (5 mL) and phosphorousoxy-

chloride (45 mg, 0.29 mmol) were added thereto, followed by reflux with stirring for
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12 hours. Column chromatography was performed to give the title compound 117 as a
white solid (11 mg, 0.03 mmol, 10%).

'H NMR (400MHz, chloroform-d,) & 7.54(d, J = 8.8Hz, 2H), 7.31(d, J = 4.4Hz, 1H),
7.25(d, J = 8.8Hz, 2H), 6.90(d, J = 4.4Hz, 1H), 6.55(t, J = 4.8Hz, 1H), 4.88 (m, 1H),
4.10(t, J=4.8Hz, 2H), 3.89(m, 2H), 3.79(m, 1H), 3.67(t, J =4.8Hz, 2H), 1.06(m, 1H),
0.93(m, 2H), 0.58(m, 2H); LCMS: 461(M+H~) to C,H,,CIN,O,S

Example 19: Preparation of compound 118

@ HC(OMe)3 O\ /N JOL
\_K/ YN NON 0
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Compound 118 was prepared as a white solid by the similar manner as described in
Example 10 by using compound 33 synthesized by the method of reaction formula 5.

'H NMR (400MHz, chloroform-d,) & 8.55 (s, 1H), 7.52 (d, J = 8.8Hz, 2H), 7.33 (d, J
=4.4Hz, 1H), 7.10 (s, 1H), 7.05 (d, J = 8.8Hz, 2H), 6.89 (d, J = 4.4Hz, 1H), 6.76(t, J =
4.8Hz, 1H), 4.88 (m, 1H), 4.11(t, J = 8.8Hz, 1H), 4.00 (t, J/ = 4.8Hz, 2H), 3.91-3.77
(m, 3H), 3.74 (t, J =4.8Hz, 2H); LCMS: 448(M+H*) to C;oH;3CINsO,S

Example 20: Preparation of compound 119

i N O CH C(OEt)3 SNV )(l)\
L W™ T @NLQHY@CI
0

Compound 119 was prepared as a white solid by the similar manner as described in

3 119

Example 14 by using compound 33 synthesized by the method of reaction formula 5.

'H NMR (400MHz, DMSO-d¢) 6 8.94 (br t, 1H), 8.35 (s, 1H), 7.64 (d, J = 4.4Hz,
1H), 7.52 (d, J = 8.8Hz, 2H), 7.26 (d, J = 8.8Hz, 2H), 7.14 (d, J = 4.4Hz, 1H), 4.80 (m,
1H), 4.15(t, J = 8.4Hz, 1H), 3.81-3.75 (m, 3H), 3.58-3.51 (m, 4H), 1.75 (s, 3H);
LCMS: 462(M+H*) to CyH,CIN5O,4S

Example 21: Preparation of compound 120
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Compound 119 synthesized in Example 20 was dissolved in methanol, followed by
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deformylation with HCI to give the title compound 120 as a white solid.

'H NMR (400MHz, DMSO-d¢) 6 8.98 (br t, 1H), 7.69 (d, J =4.4Hz, 1H), 7.52 (d, J =
8.8Hz, 2H), 7.23-7.19 (m, 3H), 4.83 (m, 1H), 4.18(t, J = 8.4Hz, 1H), 3.84 (m, 1H),
3.61-3.55 (m, 4H), 3.06 (t, J = 4.8Hz, 2H), 1.64 (s, 3H); LCMS: 434(M+H*) to C,sHy
CIN;sO;S

Example 22: Preparation of compound 121
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Compound 120 synthesized in Example 21 was reacted with iodomethane to give the
title compound 121 as a white solid.

'H NMR (400MHz, DMSO-d¢) 6 8.98 (br t, 1H), 7.69 (d, J =4.4Hz, 1H), 7.55 (d, J =
8.8Hz, 2H), 7.28 (d, J = 8.8Hz, 2H), 7.19 (d, J = 4.4Hz, 1H), 4.84 (m, 1H), 4.18(t, J =
8.4Hz, 1H), 3.84 (m, 1H), 3.65-2.92 (m, 6H), 2.60 (s, 3H), 1.67 (s, 3H); LCMS:
448(M+H+) to CyH»,CIN;5O,S

Experimental Example 1: Inhibitory activity of factor Xa(FXa) inhibitor

1) Reagent and material

S-2765 (N-Z-D-Arg-Gly-Arg-pNA-2HCI), the chromogenic substrate necessary for
measuring factor Xa activity, was purchased from Chromogenix. Human FXa was
purchased from Enzyme Research Laboratories. 96-well microplate was purchased

from Corning Life Sciences.

2) Inhibitory activity of FXa inhibitor

Inhibitory activity of the oxazolidinone derivatives with cyclic amidoxime or cyclic
amidrazone group represented by formula I of the present invention against FXa was
measured as follow.

The activity of the compounds against purified human FXa was measured using
chromogenic substrate S-2765 (Z-D-Arg-Gly-Arg-pNA2HCI) in 96-well microplates
at 37°C. Enzymatic activity was assayed in 100 mM Tris-HCI buffer (pH 7.8)
containing human FXa (2.6 nM), NaCl (150 mM), PEG 8000 (0.1 %), test compound
dilutions (1% DMSO), and S-2765 (300 uM). The reaction was initiated by the
addition of the substrate, and the absorbance was monitored continuously at 405 nm
for 5 min using SpectraMax 190 (Molecular Devices, USA). The inhibitory constant
(K,) against human FXa was calculated according to the Cheng-Prusoff equation (Ki =
1Csy/1+[S)/K,.), where [S] is the substrate concentration, and K, is the Michalis-
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[355] a) Method using coagulometer: Prothrombin time (PT) was measured with a
Thrombotimer 4 - channel coagulometer (Behnk Elektronik, Germany). Citrated
human and rat plasma were used in the assays. For the PT measurement, 100 uL. of
freshly thawed plasma was mixed with 3 uL of serial dilution of test compound or
DMSO. After 5 min incubation at 37°C, 200uL of STA-Neoplastine (Diagnostica
Stago, France) was added to start clot formation. Anticoagulant activity of the
compounds was defined as the concentration required to double the plasma clotting
times [2x PT (uM)]. Human plasma was obtained from Daejeon Red Cross Blood
Center. Rat blood was withdrawn from the carotid artery or superior vena cava under
anesthesia. Blood was collected into plastic tubes containing 1/10 volume of 3.8%
sodium citrate. Plasma was obtained by immediate centrifugation at 2500 g for 10 min
at 4°C, and stored at -70°C.

[356]

[357] b) Method using spectramax: The compound solution of serial dilution (Sul)
according to the present invention was mixed with citrated plasma(45uL) followed by
addition of STA-Neoplastine (Diagnostica Stago, France) after Smin at 37°C. Ab-
sorbance at 340nm was continuously monitored and the PT was determined as time(in
seconds) when the absorbance at 340 nm reached 0.1. Anticoagulant activity of the
compounds was defined as the concentration required to double the plasma clotting
times [2x PT (uM)]. Anticoagulant activity of the compounds was defined as the con-
centration required to double the plasma clotting times [2x PT (uM)]. Human plasma
was obtained from Daejeon Red Cross Blood Center. Rat blood was withdrawn from
the carotid artery or superior vena cava under anesthesia. Blood was collected into
plastic tubes containing 1/10 volume of 3.8% sodium citrate. Plasma was obtained by
immediate centrifugation at 2500 g for 10 min at 4°C, and stored at -70°C.

[358]
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2) Measurement of antithrombotic effect using arteriovenous shunt(AV-shunt) model
in rats

Antithrombotic effect of the oxazolidinone derivatives with cyclic amidoxime or
cyclic amidrazone group represented by formula I of the present invention was
evaluated using arteriovenous (AV) shunt in rats. Fasted, male Sprague-Dawley rats,
weighed 200-240 g and aged approximately 7 weeks, were anesthetized by in-
traperitoneal injection of urethane (1.25g/kg) or chloral hydrate.An arteriovenous (AV)
shunt in anesthetized rats was performed as described previously, with minor modi-
fication [Journal of Thrombosis and Haemostasis (2004) 3, 514]. The left common
carotid artery and the right jugular vein were cannulated with two 200-mm-long, saline
filled tubes (PE-50, Becton Dickinson, USA). The polyethylene tubes were connected
through 8-mm-long silicone tubing (L/S®13, MasterFlex, USA) with a 50-mm-long
silicone tube (L/S®16, MasterFlex, USA) containing a 75-mm-long-cotton thread. The
compound or vehicle was given orally 60 min before shunt was opened for 15min. The
cotton thread was then withdrawn and weighed. EDs, values were calculated by linear

regression analysis using Excel 2003 (Microsoft®.

3) Measurement of bleeding time(BT) using rat tail bleeding model

Fasted, male Sprague-Dawley rats, weighed 200-240 g and aged approximately 7
weeks, were anesthetized by intraperitoneal injection of pentobarbital-Na (60 mg/kg).
The FXa inhibitors or vehicle was given orally 60 min before the tails of anethesized
rats were transected 2 mm from the tip and vertically immersed in saline at 37°C. The
time until continuous blood flow ceased for >30 s was measured, with a maximum ob-

servation time of 30 min (longer bleeding time were assigned a value of 30 min).

Inhibition constant against human FXa, anticoagulant effect(expressed as 2xPT) and
antithrombotic effect in rat AV-shunt(expressed as % inhibition of thrombus
formation) measured by above experimentals are shown in Table 1. Effect of
compounds on rat tail-transection bleeding time is summarized in Table 2. Ri-
varoxaban represented by formula A was used as the comparison drug.

[Formula A]

O 0
Od“@“&zjﬁﬂ\:\\ﬁm

[Table 1]
Inhibition constant against human FXa, anticoagulant effect(expressed as 2xPT) and

antithrombotic effect(expressed as % inhibition of thrombus formation) in rat AV-
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109 4.37 0.44 0.21 78, 73
110 2.07 0.31 - 45"
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" Urethane was used as an anestheic. For asterisked compounds,
chloral hydrate was used instead.

[371] As shown in Table 1, the oxazolidinone derivatives with cyclic amidoxime or cyclic
amidrazone group represented by formula I of the present invention had similar Ki
value and PT value to those of the comparison drug Rivaroxaban. In rat AV-shunt
model, antithrombotic effect was comparable to that of Rivaroxban, even though a
little variation in antithrombotic effect was found depending on anesthetics used. The
most serious side effect of Rivaroxaban is bleeding. Tail bleeding time was evaluated
at the multiple doses to investigate bleeding effect of the representative compounds
presented by formula I. Effect of Compound 100, 109 and the comparison drug Ri-
varoxaban on rat tail transection bleeding time is summarized in Table 2.

[372] [Table 2]
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2010/ 002115PCT/ KR20097'60%108" ©f bleeding time(X-fold)
Compounds Dose (mg/kg, po)
1.25 2.5 5 10 20
Rivaroxaban 3.5 5.0 7.0
100 0.9
100 (HC1l salt) 1.2 0.9
100 (MSA salt) 1.1 1.8 5.1
109 2.5 4.0 4.1
109 (MSA salt) 2.1 3.8 5.7

and_therefore it can have excellent 413 \\D

In rat tail bleeding model, the compound 100 did not prolonged bleeding time even at
10 mg/kg compared to the vehicle control. On the other hand, Rivaroxaban caused pro-
longation of bleeding time three to four fold even at 1.25 mg/kg. Compounds of
formula I were, therefore, confirmed to lower the side effect (bleeding) significantly.
Besides, compounds of formula I can be formulated as a salt using an acid such as
methanesulfonic acid or HCI so that aqueous solubility can be improved. Aqueous

solubility was measured by the following experiment.

Experimental Example 3: Measurement of agueous solubility
Compound 100 and 109, the representative oxazolidinone derivative with cyclic

amidoxime group (100) and cyclic amidrazone group (109) of formula I of the present
invention, in the form of hydrochloride or methanesulfonate (MSA) were tested for
aqueous solubility and the results are shown in Table 3. Rivaroxaban represented by
formula A was used as the comparison drug.

[Table 3]

Aqueous solubility of compound 100 and 109 in the form of hydrochloride and

methanesulfonate

Compounds Aqueous Solubility (mM)

Rivaroxaban | < 0.05

100-HCL 12
100-MSA > 20
108-HCL 6
108-MSA > 20

As shown in Table 3, the oxazolidinone derivative with cyclic amidoxime (100) or
cyclic amidrazone (109) group of formula 1 of the present invention has a great

advantage of being prepared in the form of salt, and therefore it can have excellent
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R, through R, are independently H, (C;-C,) alkyl, (Cs-C;) cycloalkyl, (C¢-C;»)
aryl or (C;-C;,) heteroaryl containing one to four heteroatom(s) selected from the
group consisting of O, S and N, R; and R, form a ring by connecting with (C5-Cs)
alkylene, carbon atom of the alkylene can be substituted with carbonyl, and the
alkyl, cycloalkyl, aryl or heteroaryl of the R, through R, may be substituted with
any one selected from the group consisting of (C;-C,) alkyl, halo(C;-C,) alkyl, (C
1-C7) alkoxy and halogen;

Ry; is H, (C,-Cy) alkyl, (C5-C;) cycloalkyl, formyl, (C,-C;) alkylcarbonyl, (C;-C,)
alkoxycarbonyl or (Cs-C,») aryl.

The oxazolidinone derivative, prodrug, hydrate, solvate, isomer or pharma-
ceutically acceptable salt thereof according to claim 1, wherein the oxazolidinone

derivative is selected from the following formula II to formula XI.
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wherein, Rl through R12, independently of one another,

W0 eppesams hydrogen, (Cl-C7) al kyl or (C3-C7) PCT/KR2009/003008
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7) alkylcarbonyl; and m is an integer from 1 to 3.
The oxazolidinone derivative, prodrug, hydrate, solvate, isomer or pharma-
ceutically acceptable salt thereof according to claim 2, wherein the R, through R
12, independently of one another, represent hydrogen, methyl, ethyl, n-propyl, i-
propyl, n-butyl, i-butyl, t-butyl, cyclopropyl, cyclobutyl, cyclopentyl or cy-
clohexyl; the Ry is H, methyl, ethyl, n-propyl, i-propyl, n-butyl, i-butyl, t-butyl,
cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, formyl or acetyl; and the m is
an integer of 1.
The oxazolidinone derivative, prodrug, hydrate, solvate, isomer or pharma-
ceutically acceptable salt thereof according to claim 3, wherein said the oxazo-

lidinone derivative is selected from the following compounds.
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A pharmaceutical anticoagulant composition comprising an oxazolidinone
derivative, prodrug, hydrate, solvate, isomer or pharmaceutically acceptable salt
thereof according to any one of claim 1 to claim 4.

A pharmaceutical anticoagulant composition comprising an oxazolidinone
derivative, prodrug, hydrate, solvate, isomer or pharmaceutically acceptable salt
thereof according to any one of claim 1 to claim 4, for preventing or treating of
thrombosis, myocardial infarction, arteriosclerosis, inflammation, stroke, angina
pectoris, restenosis, intermittent claudication, phlebothrombosis, pulmonary
embolism, arterial thrombosis, myocardial ischemia or thromboembolism.

A pharmaceutical anticoagulant composition comprising an oxazolidinone
derivative, prodrug, hydrate, solvate, isomer or pharmaceutically acceptable salt
thereof according to any one of claim 1 to claim 4, in combination with a
thrombolytic drug, for preventing or treating of coronary artery disease, cerebral
artery disease or peripheral artery disease.

A pharmaceutical anticoagulant composition comprising an oxazolidinone
derivative, prodrug, hydrate, solvate, isomer or pharmaceutically acceptable salt
thereof according to any one of claim 1 to claim 4, for preserving blood, plasma

or blood products in vitro.



