1 WD 2010/ 002115PCT/ KR2009/ 003008 Description FXA | NH BI TORS W TH
CYCLI C AM DOXI ME OR CYCLI C AM DRAZONE AS P4 SUBUNI T, PROCESSES FOR
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THERECOF Technical Field [1l] The present invention relates to a novel
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t hereof, preparing nmethods thereof and pharmaceutical conpositions
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[1] The present invention relates to a novel oxazolidinone derivatives with cyclic
amidoxime or cyclic amidrazone group represented by formula I, pharmaceutically ac-
ceptable salts thereof, preparing methods thereof and pharmaceutical compositions

containing the same.
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71 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 VIa, factor IXa or thrombin.

Background Art

[8] 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.

o1 - 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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etc.). [15] Awandac pemia(OAPkarevapraenthiietwotedanhibinrhi ATH (@pmamedgf a9 n
amino acids) is a natural peptide isolated from leech, having Ki value of 0.05 nM
against factor Xa. TAP is also a peptide isolated from tick which is composed of 60
amino acids and has Ki value of 0.5 nM against factor Xa. However, these inhibitors
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[24] WO 2004/83174 describes the use of pyrazole derivatives including Apixaban. Some
of these inhibitors are cyclic amidine and sulfonyl amidine derivatives represented by



[31] The site selected for the introduction of polar group in this
invention is P4 sub-site of inhibitor, and the |ogic behind the
selection is as follows. $S4 site of FXa has U shaped binding site,
surrounded by three faces with Tyr99, Phel74, and Trp215. The bi ndi ng
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different fromthronbin surrounded by Leu99, |lel74, and Trp215. The
difference is exploited in the drug design. [32]S4 pocket of FXa is
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conposi tion class of drugs, FXa and thrombin 1nh1b1t01s tend to show good efficacy when they are
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at high concentrations in blood. Moreover, the concentration of free drug, unbound to
serum proteins in blood, is very important. In the case of neutral P1 group inhibitor,
protein binding tends to be high, resulting in poorer efficacy than expected.



conpri sing oxazol i di none derivatives with cyclic am doxime or cyclic
am drazone group or the pharmaceutically acceptable salts thereof as
an active ingredient for treating or preventing of thronbosis,
myocardi al infarction, arteriosclerosi%, inflammtion, stroke, angina
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[ 44] wher ei n, C@I ngeé Is a residue selected fromthe group consisting
of followi ng %Y U es; [46] R through R12 are i ndependentlly H
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aryl. 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.

[33] 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,

[34] The compounds of formula I of the present invention were in fact confinmed 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

{35] 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



[48] The faryli in this invention is an organic radical derived from
aromati c hydrocarbon by elinmnating one H in which each ring of
single or fused ring systemcontains 6;12, preferably 6-10 cyclic
atons. Precisely, it includes phenyl, ?‘lapht hyl , bi phenyl, and

[ nplenyl , Bl 200@8028sways |imted thereto. [49] The f het Emtcmmgdoj;/odsms
this invention indicates an aryl group which contains 1 4 hetero
atons selected fromthe group consisting of N, O and S as aronatic
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can be parti a;ichmuﬁ atfmtﬁsﬁxednel[cﬁﬂ]alos$,5ﬂ1ﬂaxi{hetoqxalm;ﬂeth mgmmpdetnns/aequmem
wth cyclic apdRXi i SbicfhGl! fadflblaaRiill BuPadfebiife FRlbiqy.

i nvention are se ne fol ow ng fornu
8 WD 2010/ oofm@mﬂwm@@@m@@mapqumm pielig amjdoxngngr cyelp@ ENAE‘) azone
R211, S, C O L&&link k®@meptdedt Wvehotl call séive b thé LnhlBitor Bgaildd tctdr ®laDfactor

IXa, and thrombin which are coagulant factors in blood coagulation cascade.
[36] It is an object of the present invention to provide novel oxazolidinone derivatives

with cyclic amidoxime or cyclic amidrazone group exhibiting factor Xa-inhibiting
property or pharmaceutically acceptable salts thereof.

[37] It is another object of the present invention to provide a pharmaceutical composition
for anticoagulation comprising oxazolidinone derivatives with cyclic amidoxime or
cyclic amidrazone group or the pharmaceutically acceptable salts thereof as an active
ingredient.

[38] It is also an object of the present invention to provide a pharmaceutical composition
comprising oxazolidinone derivatives with cyclic amidoxime or cyclic amidrazone
group or the pharmaceutically acceptable salts thereof as an active ingredient for
treating or preventing of thrombosis, myocardial infarction, arteriosclerosis, in-
flammation, stroke, angina pectoris, restenosis, intermittent claudication, phleboth-
rombosis, pulmenary embolism, arterial thrombosis, myocardial ischemia or throm-
boembolism.

(391 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 cyctic amidrazone group or the pharmaceutically
acceptable salts thereof and a thrombolytic agent.

[40] 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

[41] 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.

[42] [Formula J]

[43]



0 0 [ 64]
[ Formul a TX]

[Formula VI11] [65] R7-N- NNO )=1'1\HR8 Cl 0 [66]
[67] o ma NXO N N)=14 NRg'RIO C 0

7
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[44]

[45]

[46]

[47]

(48]

[49]

{501
[51]

[52]
[53]

wherein, ring A is a residue selected from the group consisting of following
structures;

R1 £

4

s R Ry Rqz

R, through R,; are independently H, (C,;-C5) alkyl, (C5-C7) cycloalkyl, (Ce-Cyo) aryl or
(C4-Cy2) 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 (Cs-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,-Cy) alkyl, halo(C,-Cs) alkyl, (C;-C;) alkoxy and halogen;

R,3is H, (C;-C;) alkyl, (Cs-C,) cycloalkyl, formyl, (C,-C;) alkylcarbonyl, (C;-C;)
alkoxycarbonyl or (Ce-C,2) aryl.

The fary]J in this invention is an organic radical derived from aromatic hy-
drocarbon by eliminating one H, in which each ring of single or fused ring system
contains 6-12, preferably 6-10 cyclic atoms. Precisely, it includes phenyl, naphthyl,
biphenyl, and indenyl, but not always limited thereto.

The | heteroary]J in this invention indicates an aryl group which contains 1 4
hetero atoms selected from the group consisting of N, O and S as aromatic ring
structural atoms and the remaining aromatic ring structural atom is C, which is ex-
emplified by 5-6 monocyclic heteroaryl and polycyclic heteroaryl condensed with one
or more benzene rings that can be partially saturated.

The oxazolidinone derivatives with cyclic amidoxime or cyclic amidrazone group of
the present invention are selected from the following formula II to formula XI.

[Formula II]
Ry 0O



9 WD 20101002115PCT/ KR2009/ 003008 )L NQ SCI 0 [70] [Formula Xl]
[71] NO\ N S ' -C [72] wherein, R through R12 are independently
H (Cl1-C7) alkyl or (C3-C7) cycloallcyl; R13 is H (C1-C7) alkyl,
(C3-C7) cycloal kyl, fonnyl or (Cl-C7) &l kyl carbonyl; and mis an

integer froml to 3 [73] [74] As an exanpl e of the o éﬁﬁﬁd
derlvatlvgg)ﬁHW%’E?cllc am doxi me or cyclic anldrazoneg 6S%@8@ﬁe

pr esent |nvent|on in the above fornmula Il to fornmula XI, Rl through
R12 are | dentl nmet hyl , ethyl, n-propyl, |-propyl, n- butyl ,
|-butyI but P”m8§ propyl cycl obut yl , cyclopentyl or cyclohexyl;
R13 is Hﬁ]nethyl et hyl @ npropyl i -propyl, n-butyl, i-butyl,
t-butyl, cychgrgpgil;%_ sobutyl, cyclopentyl, cyclohexyl, fornyl or
acetyl; and nt erHof [ 75] The oxazol i di none derivatives
W th cycllc ami daxi me or tdrazone group of the present

i nvention can be exenpllfledoby the fol | ow ng conpounds, but not
al ways khrttenggﬁhgf@] )\--0 H Cl [80]
[57] o

N X
A Ye,
N-N \__kﬂ)(@
R3 Rd, S C[
0
[58] [Formula V]

[59]

[60] [Formula V1]

[61]
[62] [Formula VII]
[63]

8
N b
( ,}—< >—N o
e u\,ﬂr[‘y
6 s~ Cl
0
[64] fFormula VIII]

O
7—N N N D
._N' H
)~ \—Q,NYQ\CI
O

[66] [Formula IX]

[67] j\
Oy
>_ﬂ%0 A

[68] [Formula X]
[69]

\”/@'\
0



11 WD 2010/ 002115PCT/ K1120091003008 [92] [93] In this invention

t he preparing nmethods for oxazolidinone derivatives with cyclic

am doxi me or cyclic am drazone group represented by fornula | are
exenplified by reaction Schene 1 to re%ction Schene 5. However, the
fol |l ow ng h annot limt the preparing nethod for QﬁﬁﬁﬂJ ne
derivativg‘ﬂ%\»“?'ﬂ)2 ycllc am doxi me or cyclic am drazone groupow&h&%
represented by fornula | of the present invention and it is well
under st ood by those in the art that nodification of the nethod bel ow
is allowed and-als ncljuded in the criteria of the present

i nvention. Une —%;gbeéifigfrmnse t he substituents in the reaction
Schenes are as“ fined i [94] As shown in reaction Schene
1 to reaction Schéne 5, the egarﬁhg nmet hod for oxa- zolidinone
derivatives with cyclic ani doki ne or cyclic am drazone group

repr esefgd byFbomwuXad] | is nodified according to the structure of
cyclic ﬁqﬂpound Ain formula I. First, cyclic am doxine conpounds
were synthesi zed a5 cgrgourlds Bl and B2 of reaction Schene 1 and
conpound E of RedRctHi e

4. AlLso cyclic am drazone conpounds
wer e synt hesi zed 5§ Lgonpoun n of reaction Schene 1,
conpound D1 of reactlon Schene arvd conpound F of reaction Schene 5.
[95] [Reaction Scheme 1] [96] O NCNH2 +H. boo |P N 1
[97] As WRbwn iWheraadt thivvgh Rermee indepshipniu &l &%) e% ?1C(Caﬁ%v)ordﬁ OfyL; Ris

conpounds Bl i@HJ(C,-C,) alkyl, (Cs-C;) cycloalkyl, formyl or (C,-C;) alkylcarbonyl; and m is an
integer from 1 to 3.

[73]

[74] As an example of the oxazolidinone derivatives with cyclic amidoxime or cyclic
amidrazone group of the present invention, in the above formula IT 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.

[75] 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.

[76]

(77] o

(78
o S F
C

[79]

[80]



12 WO 2010/ 002115PCT/ KR20091003008 B2 of formula |I and cyclic

am drazone conpounds C and C2 was perfornmed by reacting
4-cyanoaniline (1) and 2-(((9S)-

oxi rane-2-nyl ) nmet hyl )tery-butyl oxycarBdényl (2) to give conpound 3.
Then, oxa e cyclic conmpound 4 was synt hesi zed i
1,1-carbo§8*%g@§§ zol e and DVAP, which was treated w %UEE%B?%BMB
elimnate boc protection group. Cbndensatlon was performed with
5-ch|orothiop?§a§ 2-carboxylic acid, fol|owed by tgpeatment with HC .

Finally, the tant was reacted mﬁth dipani ng—qonpoynd,t o _gj ve
cyclic ani doxj ﬁ BL agich B2 of fopr ‘5’ dhdigyﬁ cl
am drazone cogﬁuun B 8 In synthesis of conp und 3, am ne

conpound protected by phthallnnde can be produced by using

2- W\B) - opgir { ane- 2- yl ) met hyDi soi ndol i ne-1, 3-dione (9) ofgreaction Schene
2 instead of @ S) - oxi r@ne- 2- nyenethyl)teo%\bu ox%cgquny (2)
simlarly with es;kgf}feac i on Schithre

1, process usi 2—6&i§%Nox r gne- 2 |)nethy1¥tert butyloxy arBonyI
(2) is desciibed®™ndTh reac |o heme 2, process using
2-(((S)-oxirane-2-yl)nethyl)isoPndoline-1,3-dione (9) is described.
[99] [188] Cyclic ami drazoge conpounds D1 and D2 of fornula I can be

di vi ded by the boﬁ oﬁ\double ond a vzed A
reacti on Scher& n qﬁ}em§_€;§;' iT I TT

\0)\ --0 R7-N ) =Na R8 DlO [1 3]F|rst 4Znitroaniline (6P
protectﬁg]mnth boc groupy followed by hydrogenation using palladlum

cat al Then pal cdhgl ¢o nd 10 mas_Qy S|;g us ng 13
WO 2010/ 002116!5" "{@ai‘ >cl —N i Q}’ [

2-(((9S)- OX|ra<£*' yl ) met hypi soi déﬁlne 1, 3- a’%ne Ckazo |d?none
ring was made by usi ng carbonyldllnldazole to give conpound 11.
Pht hal i ggfe protection gkpup was elimnated by hydrazine, followed by

condensati on mnyh\S- (qup - 2- carba*yl (n}igc”gl
conmpound 13. Eﬁ%}g@.l STy tﬁ ‘T'i‘ i:}@ct

protection gr fol | owed by r actlon mn oc protected lamnal to
gi ve conmpound 14. Nitroso group was introduced using Na fol | oned
by redu&b] on with Zn to gl e hydrazi ne conpound 15. nmpound 15 was

reacted with pyt Ve eyG \- ound
[104] [105] Anop*hsrﬂ@ll_? %m%élc rrpoun S/Rmﬁega?ﬁz@% by

reacti on Schene 3 [106] [ Reacti®n Schene 3] [107]

(86]
N N )LO H
—@— 7(1\/>—CI N\\—N‘\N_@N\/l\/'{' iS\ cl
o
[87]
o ) >\O 3 »go BN
N""/ s \/l\/N s cl
o!
= : IR
= >L0||4 \ o N~ >—NOE R
O'NﬂNj}N\J\/NYQ‘CI N—§ N S
0
[89] 3

O\_.N/_\ HN/D \J\,NY(y
- \;\, =

[90]



D2 [108] Fromthe conmpound 14 shown in reaction Schene 2, conpound
14a in which R7 was H was synthesi zed, to which am no group was

I ntroduced (15a) and then al kyl group was introduced stepw se (16).
Cyclization was induced using ortho-fdimate to give cyclic ami drazone
conpound [ 110] Cyclic am doxi ne conpound E

was synthe5|z %8% reaction Schenme 4. [111] [Reaction go#ﬁ%%ﬁyh?mh

[ 112] 14 WO 20101002115PCT/KR2009/003008 17 Hydrazi ne, NH2

18 boo, (800)20,NH H 020 N 19 bos NH H NKQ 0 NZn AcQ{, HC H,

noasey SESA I S QO

0
[91]
— N N»\j\/[ﬂ [ d—c
N=( N s
o}
[92]
[93] In this invention, the preparing methods for oxazolidinone derivatives with cyclic

amidoxime or cyclic amidrazone group represented by formula I are exemplified by
reaction Scheme 1 to reaction Scheme 5. However, the following method cannot limit
the preparing method for oxazolidinone derivatives with cyclic amidoxime or cyclic
amidrazone group represented by formula I of the present invention and it is well un-
derstood by those in the art that modification of the method below is allowed and also
included in the criteria of the present invention. Unless stated otherwise, the sub-
stituents in the reaction Schemes are as defined in formula L.

[94] As shown in reaction Scheme 1 to reaction Scheme 5, the preparing method for oxa-
zolidinone derivatives with cyclic amidoxime or cyclic amidrazone group represented
by formula I is modified according to the structure of cyclic compound A in formula L
First, cyclic amidoxime compounds were synthesized as compounds Bl and B2 of
reaction Scheme 1 and compound E of reaction Scheme 4. Also cyclic amidrazone
compounds were synthesized as compounds C1 and C2 of reaction Scheme 1,
compound D1 of reaction Scheme 2 and compound F of reaction Scheme 5.

[95] [Reaction Scheme 1]

[96] 2
O /"'N N/\
ne— Hnra e ] K e - e NC@—N
N-poc 1PA, reflux ‘)\/N‘boc DMAP "J\’N ‘boe
1 2 3
) HC! Ry
el Ly e ot (@"0 s§Pa™
Cl
if) R
Ho AL~ ; HzN\/\O _, o
¢]
H
HZN\_/\.N,N.R“ : ( ) }LO H R al
or g, g
o]
RN~y M2
Rg
Q
(_‘)—@‘N}LO H I S gy (_)_Q_)LO H
- N or _ (u Z@ )
R/ ¥
3

ci
[97] As shown in reaction Scheme 1, synthesis of cychc amidoxime compounds B1 and



202122 boo HydrazinepH HO N OHOCI boos >Co, NH H N NH, O N PyBOP 0O
\AA A st-C 25 0 26
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B2 of formula I and cyclic amidrazone compounds C1 and C2 was performed by
reacting 4-cyanoaniline (1) and 2-(((S)- oxirane-2-nylymethyDtery-butyloxycarbonyl
(2) to give compound 3. Then, oxazolidinone cyclic compound 4 was synthesized by
using 1,1-carbonyldiimidazole and DMAP, which was treated with HCI to eliminate
boc protection group. Condensation was performed with
5-chlorothiophene-2-carboxylic acid, followed by treatment with HCI. Finally, the
reactant was reacted with diamine compound to give cyclic amidoxime compounds Bl
and B2 of formula I and cyclic amidrazone compounds C1 and C2.

[98] In synthesis of compound 3, amine compound protected by phthalimide can be
produced by using 2-(((S)-oxirane-2-yl)methyl)isoindoline-1,3-dione (9) of reaction
Scheme 2 instead of 2-(((S)-oxirane-2-nyl)methyl)tert-butyloxycarbonyl (2), similarly
with the process of reaction Scheme 2. In reaction Scheme 1, process using
2-(((S)-oxirane-2-nyl)methyltert-butyloxycarbonyl (2) is described and in reaction
Scheme 2, process using 2-(((S)-oxirane-2-yl)methyl)isoindoline-1,3-dione (9) is
described.

[59]

[100] Cyclic amidrazone compounds D1 and D2 of formula I can be divided by the
location of double bond and are synthesized by reaction Scheime 2 and reaction
Scheme 3.

[101] [Reaction Scheme 2]

[102] BOCQ PUIC,H,  boc

KGO, (3.0 g} boc
H.N NO. ._.DML_. _— N ONOZ e ﬁ NH,
2 H EA, rt.16h

z AN, 1. 16h MeCH, reflux 16k

7 8

%"@ O :3@ S @}o sSe®

THF, reflux

—-—-—-—2-
fs) o}
HNN,H.H,0 PNNHHEO o Ho,cﬁ,cx boc CSL
. 0
“EoH 0T _Q_ —_— N—@—N K )\
averaighl DIC, DMAP H AR Rl
MC. 11 2h |
1) HCI
2) NaBHCN poo( N _</:/\\_ NaNO,, AcOH ;
"'—" ——» bog— N N N
\/k, \ﬂ/[-)‘GI Zn, 0°C R? \)\’N\H/B\
- N\/‘o

18

— 3
- RT;:%NN‘Q_NJ\,HW/E}Q
D1 0
{103] First, 4-nitroaniline (6) was protected with boc group, followed by hydrogenation
using palladium catalyst. Then, aminoalcohol compound 10 was synthesized by using



[ 113] Compound 17 produced from 4-fl uoronitrobenzene was reacted with
met hanesul fonyl chloride to give conpound 18, followed by reaction

w th hydroxyphthalimde to give conpound 19. Phthalim de protection
group was elimnated by hydrazine, butti3boc group was used to protect
instead, resulting in compound 21. Nitro group of conpound 21 wa

reduced u¥P§lAHS gi ve conpound 22, fol l owed by react HWRQWW¢PNB
2-(((S)-oxirane-2- yenethyII|50|ndoI|ne 1, 3-dione (9) by t he process
shown in reaction Schene 2 to give co ound & nd 26 wa

treated wth2HEB)-orBIIE %}wl %@tqhaﬁ wi AN M?f(ag@t Onrbmé.‘%made
compound E. [b¥iding chibdinfidityidhiote @rgivrodzpoend bivpbthakinite pfotécoipmytoatp was

was synt hesi z tion Schenme 5] [117]
oo 50107 ogS B Rb G SR IsNE 8 ¢ Oﬁi&%’gkb‘{“%%ﬁ%“ Conpound_ 17
produced fr odrehldrpiinpbenet3-ohboryiinacidisgipe @ﬂr@tqueérl Gampoyad 13 was treated
(tert-butyl digyef iyl Siciidaedbre protédtidn LR, RITbRed b ehednWith ik Qiaeten

w th boc, resultln in c red S
paIIadluntcaPHFVQt lrﬁfeﬂﬂﬁﬂngéﬁgt%"8%&%“%%98%Eg?“““ £¥N5 hﬁﬂmmgby
28. Conpound laﬁLMSWHEZott@give\hﬂhazgmwmn@phmbt@IC‘@!IEJOvmi b’i W@s lémﬁ?ﬂo\mﬂd
29. Al cohol graypMR% b %ﬁ@ﬁt itz Y Bfipb#hddby.e conpound 30. This
conpound was reacted wt | or ot hi ophene carboxyllc acid to give
conpouHH 041, foll owed by reaction with nethanesul fonyl chloride. The
react anuosfas tAgaliee dyslictamidiygina zompound R was syotpozeaddy3SactiGoigtemed. 33
was re d w {gQr to give conpound F. [119] [120] The
oxazol ﬁgbﬁone [gg%cygg??@ge% th cyclic am doxine or cycli o am drazone
group rléptlesented by formula | of the pr esent |nyth|- cap be used
as a phalﬁaCeUWW§3£E¥ﬂbetlve |ngr@GPentt&§ﬁﬂmhevpr.t. ¥nl and R
treatnment of, inHp [ "g\ pONbOSI s, wayecar di al infar ct| o}
arteriosclerosis, inflammtsory, apoplexyM“ﬁﬁﬁlna pect g4 S, recurrent
stricture after angi optasty, intermttent claudication.

phl ebot hr ombosi s, pul nonary e lism arterial thronbosis,, myocardi al
i schernia, unstedpherangymg e oon, t \onb05|s ang~t nﬁbenboll
such as cr|S|§;_ﬁT§ medi cim wazolldFﬁ&n 4 va%Lﬁﬁi[§mhh
cyclic anidoxinme or cyclic anldrazome group representéﬁ by for K
of the present invention or t## pharmaceutically acceptaple salts

t hereof can be used for the prevention or treatnent of

at herosclerotic dlsease qung coronary artery di sease, cerebra
artery di sease or pe? %ny¥h§ease To treat myocardi al
infarction, the oxazoludtnone derfvatives with cyclic anidoxime or

cyclic am drazone group campbe co-used with a thronbolytic agent (for

exanpl e | t epl ase, tenect etc) sai,d_co
o ueed P8 ' ¢ HuOprias CIeORS Bt TRRE Fai O TR SR Lya et as
per cut aneous H wanisintiesined, tewhioh amjnogngpipopdsdsty: qduca_CE(IW) and then alkyl group

2010/:002115PGJ{, }ﬁ}(gi%lgge% SQ% é%gtlé)P(-Egﬁ) at?&fngscﬁlm ¥sidg Bl@ﬁdlfoprﬁﬂ@%gwe

[ 122] The oxazolidinone derivat]yv cyclic amdoxine or cyclic
am dr azone ng@p”F@ﬁW@@EﬁPE@oﬁvi?%rnula | of the present invention or
t he phqnagpeutlcally acceptabl e salts thereof can be used for the

pr event 0 d
s an AP Eoadar ety sl B EE TRk e B0 A SRehiE
The salﬁltbnpdﬂﬁ@ﬂ@aﬁbb@ﬂmébd for washi ng catheter and nedi cal assi st
device yged in vivo . In addition, it can also be used as an

anti coagulant conposition for ex vivo storage of blood, plasma and

ot her types of blood products. The said conpounds of the present
invention are also effective in the treatnent of bl ood coagul ation
rel ated di sease or disease causing secondary | esion such as cancer

(i ncluding nmetastatic cancer), inflammtory di sease including
arthritis and di abetes.



[ 123] [124] The oxazolidi none derivatives with cyclic am doxinme or
cyclic am drazone group represented by formula | of the present

i nvention can be used in the formof pharmaceutically acceptable
salts. As for the pharmaceutically acdéptable salts, it is preferably
an acid iti alt prepared by using a pharmaceuti bl e
free aciggQV&gﬁﬁéﬁait is inorganic or organic, a free%géhﬁa@%%%%@g
used if it is pharmaceutically acceptable. Exanples of the inorganic
free acid include hydrochloric acid, hydrobrom ¢ acid, sglfuric aci d,

and phosphoric acid. Avail ghl.p orgapi g~free agirds. are.exenplified by
citric acid, a tiC,>2 I_angQMS@'F ei c aGid, iQ @ NO,
gl uconi ¢ acid, nethanesul fonic acid, glycolic acid, sUcciynic acid,

4-tol uenesul fonic #cid, trifluoroacefic acid, gal acturoni c ®ci d,
enbonic acid, glutamc acid and aspartic acid. The oxazol i di none
derivatives of the present_inventign é#n contain hydrat®eof the salt.
In particul ar, "t hey sai hé, has’ hygr of @ i Vit i § it bl y
used in the formof crystartfine hydrate 125 Thé& oxazol'di nite
derivatives with cyclic,am doxi ne or cycligsam drazone groupzz
represented by fornula | of the present invention can be fornul ated

as a prodrug designed,to increase in vivo abgorptiveness or
solubility and*gﬁgybe wsed 44q thesP f WY aat ®pr sol vafe. oFor
exanpl e, as explained %el'o aNgﬂQjﬁigzgt can be @asings& a
after in vivo ghsgrption is gitachedior the conpourd i 5pr &épardg’in

the formof salt, precisely i'n the formof one or nore hy&rates r
solvates. The prodru% and hydrgﬁe or sol ate of the salt are also
included in the.ghitE&h,a of th reseﬁtﬁﬁﬁvenbﬁpn. [ 126 17 WO
2010/ 002115P£%KR2909¢@\)\Q NN-CL—.0

bwbﬁ@—q ? u
N pymop — \)\/ij;ym
26 ©

25
~O50 R11 0
namHo Lo Swni Ne=( Sy
O\_/N N\)\,ﬂ Y[_S‘%\Cl
E o
[113] Compound 17 produced from 4-fluoronitrobenzene was reacted with methane-

sulfonyl chloride to give compound 18, followed by reaction with hydroxyphthalimide
to give compound 19. Phthalimide protection group was eliminated by hydrazine, but
boc group was used to protect instead, resulting in compound 21. Nitro group of
compound 21 was reduced using Zn to give compound 22, followed by reaction with
2-(((8)-oxirane-2-yl)methyl)isoindoline- 1,3-dione (9) by the process shown in reaction
Scheme 2 to give compound 26. Compound 26 was treated with HCI, followed by
reaction with ortho-ester to give compound E.

[114]

[115] Cyclic amidrazone compound F of formula I was synthesized by reaction Scheime 5.

[116] [Reaction Scheme 5]

[117]



Prodrug [127] [128] The effective dosage of the oxazoli di none
derivatives represented by formula |, its hydrates, its solvates or
its pharmaceutically acceptable salts can be determ ned by

consi dering specific conpounds used, d8m nistration method, target
subj ect, sease etc, to br| ng treatnment effec = 20
ng/ kg (bo?ﬁ)&g ?;Og 1) per day is preferred dose of the &%?‘3#%“3?’%%%‘%
derivative conpound represented by fornmula I. The daily dose can be
adm ni stered once a day (at a ti me)lB(S?r a fewtinmes a day as divided
properly withipg Vo, efftedt i v e, or ity e o f ovenu |Hon
oral adm ni stra\tjno par e@)thcr@I gdrgn_m—Qétl ogcgzlcm &¢t% ol Local
adm ni stration cam be al | owed. The pbar maceuti cal conposizi on of the
present inventg og can be fornulated for oral adm nistrati on such as
tabl ets, powders, Idry sy{ﬁ_@h&«wbl e Bl et 5. BF @“‘0 capsul es,
sof t capsul es, —piHbs, uainsy. etc. Fe ‘0’§/ﬁ'ﬁzon of
the invention fd@&mthul ated as tgplets caﬁJF‘B’é»Hadm ni ster:@d to a subject
by any nethod or pathway that delivers the effective dosegof the
tablet with biHQ@QQN abi ok ty, ch can be gr, h ﬁ])\ﬂ)

adm ni strati onSret hotk-Qr ) c n geﬁeﬂmr‘%gé %a_@\‘njg/
charact eri sti csgs®t ages of t ?e] targ sdi 6eA¥® and ot her sgondi te ons.
When the conposition of the i vention is formed as tablets, it can
additional ly include phar maceutl cal |y accept abl e excigpients. The
content and charmet gl lf Sty £ipi ént“réan be=de ni\r@ed b

sol ubi l ity and chent ca- pr Mde—setreckad A NAN

adm ni stration pat hway and andard phar maceutical practice. Br e?
Description of Drawings [12 The above and ot her objects, features
and advidighgesCafipqund 17 pessiaead firome rfluotmitygbenzepe BBHErOMEISAMEHLIDS r om t he

fol I owi ng deS(?Jﬂﬂi@l@ihéﬂiymryﬁfg@(wp%dmgamm@%@nWaygfbtec&daﬂﬂi BU&CichlQﬂng

th th
Showi ng  t o, HREWHYEN0r AVt oAb voe PRikaL s BtV Saf e

[131] Practi cwith @nadChrogsentompopndls Coggowrdhfow sremectedoditl Mﬂéﬂb@ééhte to
I nvention ar 9%1{16% cionw%ﬁmy\@ %@g&{opg%ﬁ%@g%‘om%%ﬁ@%mw§c§1ﬁ1§ﬂu‘1ﬁ§0 fhis

shown in the

PP ci at eu RPOPKDUE R il PHOBTREFS Cafroe i bt SHrgnd -
di scl osure, nalowaks wadiohivdthalseanibnylhtovie iBretreactant Wastreatesl wifi r i t

and scope of A58 8k sk ook Al SYARMIAGKN G BorFABIB 6 e

Preparation o Preparation of corrpound
3 [136] 4- arﬁoﬁWB@szBnltrlle(l) (5 g, 42.30 mml) and
2-((9S)- g)ipyane 2-nyl) met hyetert - butyloxycarbonyl (2) (8.79 g, 50.78

rmol ) yﬁ;ﬁ d &x%ﬁo ﬁfl RAR AR l%s%?t]} é,ngl@Qm{aio)mmfo@' pr e gra@%%@%g;%

wth s was concen
reduced pres snpxesen@ﬁd:ytfwmlzpl ofcbepissent Bvesionsan bougH gea phasmaseutigally

?Zggmd Sh?Sacﬁ}/é’mgﬁe@wﬁﬂfo! @he&)?ev%ﬁ’tlcﬁm and re dtn¥RDf, ;;gﬂ%culai JXBr6nbdslis, ImNVR
chl or of or m do

4.95(br s, 1Had! %%Pogiggﬁﬁsge?s’évmgiﬁbﬁyHli‘ m‘:‘y g’lﬂmé’ci‘g 't le%‘Hprlt

1. 46(s, 9H) [si38ire after2amg @y mtermiitenf clawmabom ghlebo

obt ai ned aboy, é?nc]fo dlsrﬁoalﬁna?lﬁl&?oog?g%}ocmjehal 15@@61&@%455&b1e%9@59£5%d 614 87 g,

30.06 mml ) an I met hyl am nopyr| I ne 2d nmol ) were added

to tetrahydr RINERES(2Pg thrpind g?ljélfﬁkﬁ@éml?ﬁlql%\ﬁg‘ﬁ AVYFERI ux with

stilli nglzflair1 1Phderardidinkne deeativesnyithwaslic mmﬂbnmm@glclwmhadlazwlgr@d)
ressure [ t

P %R{_e%_l%ied b ﬁ’ﬁ*n%lg 13 g§%§at fﬁg@l on fe gathcar%gglcgﬁj) accEphiiiE

washing with di um onat € so tion
(50 nL) st epwiaietherenbeandgasehior g Preventan %\Wéﬁtf@éﬂ? fiathesesrlerntie disease

f ol IhO\éved bﬁ claagﬁlﬂ E@Lﬁ)hﬂﬁ} abt Qliseﬁ@d(t&f&iﬂal RHEgIiease oglpenmmmm disesse.

washed w t et et ner. .e CO nd 4

ol 'd (6,60 gt SorEvRRTAl Baain b Ol RRERe T oRrs S Dy
(.ychc amidrazone group can be co-used with a thrombolytic agent (for example,
alteplase, tenecteplase, etc). The said compounds can also be used for the prevention of

reocclusion after thrombolysis, percutaneous transluminal coronary angioplasty



19 WO 2010/ 002115PCT/ KR2009/ 003008 reduced pressure and then washed
with ethyl acetate (20 nL) and diethylether (30 nL) stepw se. As a
result, hydrochloride of am ne corrpound excl udi ng boc was obtai ned as
a white solid (4.60 g, 18.1 mmol, 95.98% . [143] 111 NWVR (400MHz,

chl or of or 36(br s, 3H), 7.90(d, J =8.8Hz, 2Horrb
=8. 8Hz, %Odi‘%“’@é“ 96(m H), 4.25(dd, J =9.2, 9.2Hz. 1) 3%’{9’621’?%"5, J

=9. 2, 6.4Hz, 3.28-3.25(m 2H) [144] The am ne conpound (4.60 g,

18. 13 mol ), E@&)ggdgg%& %ﬁae Cﬂ%g)l) EDC (4.17 g, 21.75mol),

5-chl or ot hi op car ,. 19 04 mol ), and
tri et hyllda# ne Ts. orezq%vémoa@dwaﬁ%mnwﬁhc adidgameoT cyche amiidrazone group

i V, N-di {mt hyhf:}ﬁbiéﬁfw%? fhailaMlof (5 ﬁ@é&lﬁlﬂveﬁn@h bﬁﬂ@@hhﬁia@éﬁtiﬁﬂl@c@ﬁ&ﬂé)gm
enperat ure

hetor! 2500° nals difoktn B uttal B8 SN RE plv el AR Recliabibd 1
pressure. Theanelacbantedwasn ertishegilant inreldtion m@fﬂ@férmg@@@hm?dwlﬁﬂw\lﬂé

compound 5 ag.@ ¢ B@nds&h b uéed FéOwbhinkathe R RId m&ﬂca%ssxs[ déide ustdl MVRo
(400MHz, DWVBO-d6

7.69(d, J =9.-3Hpdditan ] frgn %13?36“33 ﬂﬂdlbflﬁlcggﬂaiam @nﬁ@ jon For exziw&é’%’i
4.86-4.81(m blddd, pMsﬁa?@xdﬂqtlle}qalerf Wo@Harpdudt). Th@s@@@@nﬁ;oﬂﬁd@ofﬂle @e@lﬂik
1H), 3.57(dd dlév]gn ﬁ%]eéls nt %mel?f@gf(b%o%l C%iléﬂT&)tl_OBQ elated disease or

C161- 112CI1N3 act uri ng . Prepar atl on of
conmpound 13 [dis¢gse CB@G}MGROI EWBBSU(C a@)‘-‘*’é’ﬁ?ﬁb@‘ﬂ?ﬁ@et%&ﬁc cpnger), in-
16hMeOH, r ef Iflagrdfdy Nkease InchihogrtPizikAnd diabetdsoh [ 149] <2-1>
Pr epar %gﬁn of conpound 7 [150] 4-nitroaniline (20 g, 145 mmol) was
di ssol in acetonitrile (200 rn.14, to which di t- butyl
di car bdiatle (6Bieoxgzolidgon 1Vﬁtl‘ﬁﬁwlﬂlﬂph‘é¥fﬁl§lp’é}meﬁ%ﬁWicém agoge gy,
'2I'ge ”?glaz:t :"ﬁ:}@g]%gﬁﬁﬁd 154 %ﬁrﬁl\lhﬁld)fbh’e ;516§ehtJﬁ§¥éMtibh it bef tfsbdilgl tﬁ@forﬂzlﬁ)f hehdnifa-
by concent r atT8#? %%F%& ﬁéiggdgf)ifoé m@ﬁhgn{l{)cg&?g agy bFG t%lg ﬁﬁts it %od &}‘é\ﬁgg
having two hoo agdadgigiof 489t grepatetbbymsisig a gl@un%mthahl}s 1qcept|ablmme e@éo MHz,
CDC13) 8=8. 25yfibherd: iv 111%1,_ éﬂ%lc @H}gam%, B8ed fbid din 1 skd if ZH phalméeutically ac-
ceptable. Examples of the inorganic free acid include hydrochloric acid, hydrobromic
acid, sulfuric acid, and phosphoric acid. Available organic free acids are exemplified
by citric acid, acetic acid, lactic acid, maleic acid, fumaric acid, gluconic acid,
methanesulfonic acid, glycolic acid, succinic acid, 4-toluenesulfonic acid, trifiuo-
roacetic acid, galacturonic acid, embonic acid, glutamic acid and aspartic acid. The ox-
azolidinone derivatives of the present invention can contain hydrate of the salt. In
particular, if the said salt has hygroscopicity, it is preferably used in the form of
crystalline hydrate.

[125] The oxazolidinone derivatives with cyclic amidoxime or cyclic amidrazone group
represented by formula I of the present invention can be formulated as a prodrug
designed to increase in vivo absorptiveness or solubility and can be used in the form of
hydrate or solvate. For example, as explained below, a group that can be easily
separated after in vivo absorption is attached or the compound is prepared in the form
of salt, precisely in the form of one or more hydrates or solvates. The prodrug and
hydrate or solvate of the salt are also included in the criteria of the present invention.

[126]



(s, 18H) 20 WO 2010/ 002115PCT/ K112009/ 003008 [ 152] The obt ai ned
conmpound (49 g, 145 mmol) was dissolved in nethanol (200 nL), to

whi ch pot assi um carbonate (60 g, 434 nunol) was added, followed by
reflux with stiffing for 16 hours. Thé’reaction sol ution was cool ed
down at r@q@moigseasature, followed by concentration ungefkiredsaBchs
pressure. Colum chromat ography (n-hexane/ethyl acetate, 6/1) with
the reaction solution was perforned to give the title conpound 7 as a
light yellow solid (17 6 q 73.9 mol, 51 %. [153] "H NMR (600 MHz,
CDC13) 8= 818(d J- : 753(d Jx 9 Hz, 2H), 6.93 (hr s,
1H), 1.54 (s, n%‘gp tion of corrpound 8 [155]
Conpound 7 (17 6 }JO 7?“9 .Y@§‘§ol ved in ethyl acetate (200
m.), to which;palladi um charcgal €10 wt% 3./9 g) was added, foI | owed
by stirring i h hydrqgem o0n, 16 hours later, the reactgo

solution was filte \L,tf‘r \ng,Nalt o f ol lloved Q@m
under reduced|pressure to gl ve theotltle corrpound 8=as

solid (15.4 g| 73. 9 mm 0 56] "'H NIVR (600 MHz, CDClS)0
8=7.12 (br s, |2H), Jé—st%’ .31 (hr s, 1H), 3.53 (br
s, 2H), 1.50 (s, é} 7] Neo S|8r of conpound 10 [158]
Conpound 8 (18.5,8¢” 65.1 mmol) was di s°so| ved in 2-propanol (170 nl),
to which (S)-agl y(‘ldvl pht halim de (9) (14 61g, 71.9 nmmol) was added,
fol | owed by reaction for PRIHburs. Then, (S)-glycidyl phthalimnmide (9)
(2.65 gi23B- 0 mmol ) was additionally added followed by reflux with

stirring_for re t|on ql ution. was
F enper 4 ﬁa% P eHeiE e Db G0 ARG irBuEfpd B orllas ORI
Re-crystal | i Jatiiacs, Wmlvptﬂsbonmﬁ@mqehtmllheﬁ@p@b](esﬂa qah pe defexgpiived byhe

}\I:\/r?l ?GSSWDMC-); leé%)%iﬁ ge X 89&1’#50%9&3‘ Wed, %@nﬁu&vatlﬁm&hmﬁmeﬂs%ﬁe&@ tar %359]
(br, 2H), 6. 6%y, etﬁ’ to gripg reaspent %{n %‘glttﬁrl Oﬂﬂ%/kg @0%9“&1%%_15 Pefnﬁ‘aym
4. 05 (br, lH)p,lefaJﬂiéld(Be 86thé wxazadhino®. Rbivétilet, cothpodidl regregenidd byIH)nul%BI 15

(dd, J. 13, 0 ds’é')can Be ﬁgmé teli:é'l? gg@i(’at Q-Wne)dra%@w(tﬁles%mly 53160]

<2-4> Prepar atl on ound 10%02
trunp was di gis\a#@ﬂetaomlytvé@hnawﬂ YorLTRe BYfedeadircRiding tp iAcn. ot amin-
1, 1-car bonyl dsttahﬂh (azadteeal (ad mirfst@sio® Bnjtctiomp by loesl ddministration can be allowed.

4' di met hyl am £1Jrl%caﬁllpgljtg§ﬁzogtlol{]‘gfllﬁ £1@§re?1lt %nvmfoﬁ C?Jgggﬂjlm{lﬂ QYR ?alb y

reflux with s I on solution was coo
down and con@émmata@an GPrleds t3biaiy eeydess, é%wff@ps hetvablatabdets grmnlesm

chl (f)lr ' dﬁ |50| e éﬁ&s(%ﬂQdﬁi&ﬂeSV\ﬁﬁs,@ﬁﬁm sﬁﬁlﬂ [qaiky) eg:f Dhd @iﬁﬁﬁasﬂfwn eithe askhium
with ethy 'ect.e ani
dried over aﬁﬂ%‘\&%ﬁé% ISI&IFE r%al%ﬁ% 7%?131“31‘ It? &re % E,’Ctg i A1) tho?&dp a“\‘"’vg‘"@ that
reduced pr essklverafid efﬂn@trve@p@c@éhi@@bbbwmbnwllewlb’mbwb caipbgyoral
(n- hexane/ et ;p:hma[c,em& %eoydﬁmhmﬁeﬁmaﬂﬁm &éﬂkvéva;) cén%e%téﬁnﬁ@@aécbldu@t

S

conmpound 11 w/e%%%\évag% éﬁ(t%ﬁasfgdmw?l H”Olg V%fﬁ&f/%‘*) co2t

WD 2010/ 00211
6=7.91-7. 87 (popitidirdpf the ind@ntron7id fqrmed 2HpbleR, 4 8an( dliditibnaldy 1HzludQ ieharnia: 36

g_g \;_Hg Hz, c%“%ca%g a&%p&aplre e§c1p|nzl;k& TI_? cggfe% a%ﬁ cﬁﬁhctéilfs‘)tlcs 3 tﬂéeﬁcﬂqfant dan be

Hz
3.89 (dd, J cfgtenempé %y sqlybility and Cb%lwcglrmoqem]of iy Ssléctﬁii @B]&F aﬁ%@ﬂ&fﬁm
conpound 12 aﬂM}raﬁwﬁmmuMpHah@i&uﬁczgpmiiﬁceO mmol ) was di ssolved in
et hanol (200\/@1{;‘23 { razi.ne hydrate (3.40 nL, 70 O nmol ) was
added, follo B?eﬁ‘é'f‘lﬂ’&?% TaMIEY ng for 3 hours. The reaction
sol ution29ps Cheladvemantiad obﬁomfemeami adventagel ef the pessaitathention will
solid was fil o
reduced press ﬁ gééﬁgﬁ%léhelnﬁpgm : aﬁg‘%%‘fg%&nﬁ\e? 3 8@%@%%%@%%%?% Pl’%ln t hen
t he gener at edoBigh¢tiPish B pedonpeadndgrapingsriatihigh: The filtrate was
concentfiabpd ungder isRRLISAA SIIVARS the SeclldMisin Bf KI6QBap@stidnepeat ed twi ce

Mode for the Invention
[131] Practical and presently preferred embodiments of the present invention are il-



[168] JH NMR (400 MHz, DMSO-d6) 6=9.30 (s, 1H), 8.95 (t, J= 6 Hz,
1H), 7.67 (d, J.4 Hz, 1H), 7.45-7.36 (in, 4H), 7.17 (d, J= 4 Hz, 1H),
4.82-4.74 (in, 1H, 4.11 (t, J. 9 Hz, 1H), 3.77 (dd, J. 9, 6 Hz, 1H),
3.57 (t, J=5.6 Hz, 2H), 1.45 (s, 9H) 18 [172]<3-1> Preparation of
conpound l1l4a 22 VD 2010/ 002115PCT/ 1CR2009/ 003008 [ 17 3
(16.5 g, ‘56’.281%15’ was di ssol ved i n dichl oronet hane ?ﬁ%‘%ﬁmﬁgé

which HCL (150 rnL, 4 M1, 4-di oxane solution) was added, followed by
stirring at roomtenp ratur ur. The reaction sol ution was
concent r at ed HHaRYe PSaoER Y fﬁ?i@é&’ﬂl@% Pified to give white solid
conpour{d3%]14. Hayevah it3vitivhe lappio@ateq thaf thdst] skilled MiviRe @80 duilzide NGBy

2;)9, 0; gt7 gl dlS?lO'S_‘é 1_@159 151&]%; r?@dlggan()gs arit &gk&em&ﬁk withinGBe éﬂqt aﬁd%cdﬂ% of

1H), 4.18 (t thejpresgnipventign. 387 (dd, J= 9, 6 Hz, 1H) 3.61 (t J.

5.4 Hz,[133) [ MElufddeiriaExampid : Blepaation O $1y| formanmi de (15 ni)
wer e ald\[g%% to the conpound obtai ned above (3.0 g, 7 73 mol), to

whi ch c- 2x et al gehyde (1.48 9, Humlﬁ and sodi um
cyanobor ohydr i de“¢486 ' Ny, k. 5 ety oNi gued by stirring

at roomtenperature for 16 hour s. ﬁm’jrat ed a ni um chl ori de
solution (20 nL) was added thereto, and then the sol vent was
concentrat ed undgr reduced pressure. Saturated amoni um chl ori de
sol ution (50 rg@)qiwa§ added tcher eto agajmg foll ovved by exDr actl on wth
ethyl acetate @ gol | ect ed organic, z@
over anhydrous—SUdT’ur'F'|C NNF concentra
pressure and t R¥APproceeded to co f) graphy (n hexanes et hy
acetate, 1/2 -) 1/4) to glve t he t|tled c rrp'*ound 1l4a as a ®hite SO|Id
(2.76 g, 5.58 mml, 72 %. [176] 'H NWVR (400 MHz, CDCl12) 8=7.30 (d,
J. 4 HA135lH), SLIEEE&MM_EEP_@Q)_ 7.00 (t, J-6Hz 1H), 6.80 (d,
iH) 43%8 ](1tH) 74-2§ru§§b&1gomt}ffe(9)(ﬁ$ 42'3:t)mn401)8éhd41l474 (in, 2H), 4.04 (br
(0 S =0, & sy opige Bl Spxpearopni &) fgo 25075 il oiie

3. 18 ('t added t6 2Hixpraisf)alcohoM(20 d,), foHpwed myrieflag with sirimgdeal2 honrsof
Corrpound 15a éYé]:tam%HQeﬁ&@d(ﬂd&léﬁuc&l éﬂﬁ@l dndWRsh ﬁbe%%@éd"t@@ol’uﬁu

1
acetic acid , whi ch diym nit 2.46
mmol ) di ssol aWF Hledit@fiFP%?Pf\%aéra whjte 3ph J&a?g’% wr@;ﬁ?l i%%’& at 0C,
f ol | owagd3tly StlHrNMRg[éldfl@i‘vIHBO:hlnld)ﬁorr&sl.) Sam(d,u:mmmﬂi)gé@(cwﬁs mz aH),

[ £
vashed wi ih Ao D SRRES, Yok 2en B BLARRL 4D, Pl g

t her et d13%lol | @le%?—&?%ﬂ@r—‘i—ﬁ@ﬂla?—‘@éfor 5 hours Sat ur at ed SOdI um
car bongt 89Jsol Lcdnmuﬁ&@ obalnkd Wesve st 00k )2 50idatol NE L etidonyldilrhidweds ()87 g,

extraction W|3éz)ﬁet hy ﬁl r% S'lagﬁgﬁs Rlidhe $§ '5?5? ﬁ@hlbﬁg}eeﬁd%ga@ Shy-

| ayer was dri SVer” 3n $7Sodrum < concentrated

under reducedrgfrese (ﬂﬁénb}*ﬁﬂe}t“h@quﬂpﬁ’é@bﬂ Ef‘til“t{ GVl@éFIGﬁErfoblfﬁW dge gpegnt
(n- heranﬁ{ et Ry c&ﬁ&h@ét&i unberediced/pfssitre, vﬁh&iﬁw&ﬂﬁel{ ditdoBad @mmwa@t?tégg
as a light yello

Mz, CDCL3) Eﬁdp 131, %m HV(“SA}%“%“% fi@ n%@% (5(4050‘“{%&“‘15?0 mlﬂzb‘caé ateg

(d, J 8. 4 kipluti@HjsO ral Xdepise, the &gactaat 8% qrigd oger s@d@m—@lfaty—ijollowe(gw ( br

21 g éH% dd4 ?7 cénc%ilm 4iBn u]’nh&me(ﬂuc% pl@Esme] The reatant A wadhedOnith @%Mheﬂ@b@

(br, 4H), 1_4T1L)(t§ gW@H?mPTB@]“ @@@ateﬁpéﬁéﬁé{? 3R d?melgg%génd 16a 23 WO
2010/ 0024015 PCTHKRAGABHONIBE 01 dradBirh-dcepn6T(el, 415 24.9%(60s, 1), 082479 1),

was di ssol ve t bgn W %
aqueous sol ughdo@}m %% ggHggl@L% 94@53%8;2‘#% Fﬁéﬁ 3%6(954@% tﬁg?rplgjr%ét ure
for 1 hour. B reaction solution was concentrated under reduced

pr essur[Q4§gnd di 138 pRpWaiidh &FicsinpbliRis wat er (15 m_) fol | owed by
extract 25] W tigedcloﬁlgogl{do ﬁ{mbttat}%fr:]de ab%%eS (é?;‘, 18, 96 \ewascé)cideg ?o e%ﬁjyl n| ¢

(10ml.), which was added to 4N-HCI dissolved in 1,4 dioxane (60 mL), followed by
stirring at room temperature for one hour. The generated solid was filtered under



conpound 16a as a white solid (15 ng, 0.029 nunol). [182] [183]
Manuf act uri np- Exanple 4: Preparation of conpound 15b [ 184]
bac,)\--01) HC \ 2) NaBH3CN boc-N - N N\ H bO 15b [185] <4-1>
Preparati on of conmpound 14b [186] As iéxplained in the synthesis of

conpound l14a in I\/anuf acturing Exanple 3, conmpound 13 in
di chl or om¥O A3 which HC1 (4 M 1, 4- di oxane sol utl%f@%@ﬁ@@é&g

foll owed by stirring at roomterrperature for 1 hour. The reaction

sol uti on was ntrat ed under c ressur

whi te S0l 1 conpEREPpEoHo Neshe! Vigse]l SRatZn T pibihviferlt

N, N- di net hyl fseprései dea (Rultihydmwehleridelofenibdhemegoond exsludigliope was obtained

N-Boc- N- et hyl, 8%’%%&%@% Iglthyral §326%, yTg, 1.55 mmol ) and sodi um
e

cyanobor ohydri

dded
r oonhl@hper Bt VR (14581\/&1@ %P@lmz&mg g?’@@l grgr#é Mc’kﬁwzdéh RREN:
50' ution (3 I3 8ms 280lde0s-1 beEs 1D, 4.26(dd, ke, OiRelzs D) 8192 (ddas=9.2, 6.4Hz,

concentr at ed pressure. Saturated ammoni um chl ori de
%ﬁdfggé%@gﬁgq) : .

sol uti on thereto agal n, followed by extraction with

et hyl add ]at e T(I@@nmze sompound (el |18 d é meraold AR @76 &y £7-94vmsioll ERE @ér
f24| :/\D 2310/ 00:2.11!—??@105@@@81’0@93{2@33 %Eﬁb@iﬁl&é‘aaﬁﬂg ROm sh4 Ahwl), and m-
| ere concgce r uc e re ro
col um chr on&ﬁygar‘%f &dz#mﬂe%ﬁﬁe E%@gtto N?‘P?Teﬁgﬁﬁ%f’)m?o gi v
the titled ccsmpwumdfolldwechby am\mu ateomitempe(w forgl2 ong7 Theweadtant 83s o .
[ 187] 1H NVR ¢ 0@39 7(8@@-111(_ andjlﬁiieﬂéhtedlédhd whs &ftere@undbr = 9

Hz, 6. 89 1
4. 85- 4 79 (mfeféﬁ?d PI&SS(‘%!F ﬂ“eleﬂ ta@wwa%%dw @hzlaﬁaf ((@Q"ié.f%%w@z, 3H)

Hz, 1H), 3. 7@ot@tyndls ash whiteHolid 15)Q g.35MmBw0bB7 @) 1H), 3.54-3.39 (m

t, , - , Jds 4 =
Prepar alt% 0]( Ierl@I F%O%ﬁ%b %ﬁ e 8%%) ha 514%(1?1120’2@@1]182%1{2 AkH%
was di ssol ved’ Q%d cé’t%@z ae-d- rﬂf‘)OHZt’ E)H?/\Hrléﬁl s’c&tﬂﬁﬁnﬁm’ﬂ &%

I( 66drrg, 0 (9)?: 1mf.rrp4 17(du S, zx@dszmH) St83(dded =pat 8LHE, Cl}_ji_hM’)(dﬂ\laIs-Ssl( f\gg;z
oaded at i m nut es en, zinc

ng, 1.99 mmol t heret b, "fo wed by stirring at 0C for 3

e Gy R
hours. [$4élur at ed SOdI um car bonate solution (30 nL) was slowy added

t her et op14%0! | %%fﬁ&unﬁﬁﬁ@%le@%ph ti6h bydong@hdi® (30 nL x 2). The
col | ecteIgggor ganic layer g dri ed over anhydrous SOdI um su fat e,

filter oncenj=at ed lmmi:er reﬂﬂ@ﬁ@eprw@ur r% ---@ NP,
col um chrorra‘t‘z%@h QN exaneqat) el mc et At 21/%)rttﬁlo gi Ve

titled conmpound 1§b as I ght brown solid (83 ng, 0.15 nmmol, %9 %

o boc
0 \ H
ANy N—@—N OHQ DI
H \_& DMAP Q.
¢ N
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THF reflux

0

HyNN,H. H,0

Q s
boc‘N I\I)LO )LO
EtOH, 50 T H < > N C
ovemight \/K’ He DIC, DMAP \([S—L cl
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[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] TH NMR (600 MHz, CDCl,) &= 8.25 (d, J =9 Hz, 2H), 7.36 (d, /= 9 Hz, 2H), 1.45
(s, 18H)



[190] [191] Manufacturing Exanple 5: Preparation of conpound 26

[ 192] [ 193] <5-1> Preparation of conpound 12 [ 194]

4-fl uoronitrobenzene (5.2 g, 37 mmol) was dissolved in acetonitrile
(40nL), to which 2-am noet hanol (5.2 é? 85 nunol) was added, followed

by refl uxwy dohosibissri ng for 25 WO 2010/ 002115PCT/ KR2088¢/RA2#O03008
overni ght. The reaction solution was cool ed down at room tenperature,

concentrated under reduced pressure, dissolved in ethyl acetate,

washed (ygﬁjﬁ we obtslil'l\éd'é%gaﬂlﬂi (ﬁ?' Elﬂﬁﬁm)%ﬂa}%oﬁ@ea T RRHB8CLNMINAS

dri ed over anhydrous sodi um su e iltered and disti]lated under
reduced presstHeN PASIUPECERMBEHY 21954 I%Bﬂlwa%dadigs f?li%wdi,bygsﬁ Wiol )
and di i sopr opyitreiigtyt Berhdwes. (A€ rexttionldiution mak roodet d@veli & sodv ednperature,

O oot a0l FhbenshRot R IBLAINEIHE [ Qb DAL RGP > 1 1)

was slowy |o ) strrring at nomtenpérature for
2 hours. Upor{ndergsetetlivdpceite, the Wlﬁlatgft regetiongplfPpWanafeamed pgnr the fitle
Waj added t obcbh@oﬁlﬁama ORols Q€W 0lid (The ag,rm@mm, M).masged Wi th

sodal um Qi r S n C e JURAGL [

o essur 8o5h. of bV Y ROUMEBF (PSR A P05 ot &g g s
[195] 11-1 NN& 480NLS4 &, 98hl oroformd,) 5 8.12(d, J="9.2Hz, 2H)

6. 60(d, (147 9- 2kR2> Bldharafloft S dompunds 6HZ, 3.63(t, J. 5.6Hz, 211),
3. 06(s, 3&- LOVE:

2H)
; : . 101\ 1103S [,196] <5-2> .

Pr epar dt'Poh of CUBRAYS dlide: —fglg‘f]]m Wdﬁﬁéﬁfiém(iﬂ@gglﬂ%&(%@ Wofc’)‘?’hwh
hydr oxypht halpattadiem({chacdg (10076, B pnwis)adder fallowed by k@mingén iidfogni nL,
123. 5 mmol ) \@ﬁpgon@ggﬁgugs ?até}f}%& PaALidd &Jloﬂlti(O?IQ\QlS ?Ahéred {12l AR aiRY folIBhvbd y
with stirring for 6 hours. Upon conpletion of the reaction,. ) ;
di chl or omet h&fBeenaim yidey tpduged preserseto give He e comryRd 8 35 adighhpinkrelid
reactant was (W88 Qe MriniblO10BNe}IC1 sol ution (500 inL) and saturated
sodi um Qi.carb t i i_| tra r ced
oressur@oth. g Ve Ik PUIMEE o 0 (oR G B EFRt LT 803 T BP0
[198] 'H NMWR 1@0@%&@1&2{&)@&@9& 1) 6 8.12(d, J. 9.2Hz, 2H), 7.88(m
421H)8i-|z7 @E¢m 3 63>§1-‘e Baflen s;f-coﬂmgglgd ll\(/ﬁ:::) ) t5 83( br ? 31H) , ? 4g(t , J=

. , ) . : : . - -.3>
pr opar diPbh ofCUBBBNA 208 PobBi CotpataN S (TERF R Gy VIR
hydr azi ne ( 2aShilycidgk phtisdicrade 9 (et thad|9, miel) Manediedyfolewed iy wagtion for
Femper atur o, iy B e & i oy St onelly
gi ve corrpound‘dé?#’ ?%g’wﬁd%g F‘%fﬁ%)"&’l "é“é‘cfg’ﬁ%@a‘r‘f& %geaﬁﬁfm E‘I}P‘Fflﬁ %8 Cgﬁlﬁd
used for the dogmtat reeacteimparatr@ Qi thar cohcdguRted 400dvirxlucBh\BSUB) 8-

7.94(d, J= 9'C§E§cﬂlil%i‘igﬂ wad éﬁﬁ'&ed&fﬁﬁn%ane](bbf)nﬁ i¢h thd Tille S6Bpoudtilo as
3.68(t, J= 5.2Hz, 2%}% 3.%7(6m 2H) ; bc%?: 198(M+rH+) to Ca [20%]

|1 N303 <5- 4> 2eBpusalid G6-5% 6edipahd®%)- [ 203] Compound 20 (19 g) and
S o(cjii gm paf}loonaHa\H(ml(@O MI28 ODG}))d=es%e7 8it sﬁangeﬁi?&?dBc{mﬁHl),OZﬁGbnﬂ){),
and distille er_ Wahchi g tyer o 262 dm
119 mmol ) \/\/a;%éﬁ%li/\{ _%ﬁgggl?’)ﬁf%qt @6@3 Ag%/gjgtllgr(%ll %ﬁ ’g%ég?%gaﬁ%ig%e%ftg(ur’e
for 4 hours. BPoh2ebifbl etidohd 6% Kb JeKediont3 ORd dHoraH Cnds 4 Hr
filtered undem) egoaedHpr essure, washed with distilled water (1000

) and[l%f)f ed <t£49i’1\'{eea1%g(|n{ gf’\éo%nmoiugd ﬁorrpound 21 (26 26

[161] 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 %).



WD 2010/ 002115PCT/ KR2009/ 003008 g, crude). [204] 'H NVR (400MHz,

chl orof onn-dl1) 8 8.10(d, J. 9.2Hz, 2H), 6.54(d, J=9.2Hz, 2H), 5.50(s,
1H), 5.04(s, 1H), 3.91(t, J=5.2Hz, 2H), 3.45(m 2H), 1.43(s, 9H);
LCVS: 298( M+H+) to CL3E11919%®5 [205] <5-5> Preparation of conpound 22

[ 206] Co u 13 g, 40 nmmol), acetic acid (132 ,ﬁﬁﬁz
concentrgﬁlg)&%&&fo%(lgo m., 300 mmol ) were dissolved in te(%ra e (ﬁ)?ane
(200 m.), to which zinc (26g, 400nunol) was added at 0C, foI I ovved by

L TGP 2N g AR B R R0 oo ot e

Organic | ayeerv,vaﬂ) Se¥adal @, Hz, 3H). 6M8dbbsy IHdmrﬁcQShfr Péil‘rlolﬁ)uﬁéléfdds éaddel

pressure to %le(tSJOWﬂIzCHTP@W@ddZ?_(IQ éfﬁ; 112)43%¢ @49, 661 H),
[207] "H NMR 400 , chloroformOlp 8 7(s , 6.60(d, J=8.4Hz,
2H), 6.60(d, P 2H), 4.03(t, J=4.8Hz 21- 1) J=4. 8Hz, 2H),

1.47(s,[188) : L&MVB: PR6&GlMndfepnpon@ 2H21 N303 [ 208] <5- 6> Prepar at i on

f 2
(o oI SR SRR P ol P
al cohol (100 hytljazing fyraRdd 49 8@ Pumangly as addedripHeyraddry 18 Ugén
conpl etion offof 31@01{& Atk r@0tiot d’dﬁltfoﬁaﬁk adileGSVICANCRN tanqieeﬂmnmr

reduced pressure I
solid coﬁpour’%ﬁ %te‘(l 3 hge\é\ﬁl%ufvs )f(it% e’%fb"f &%%%%4‘8%%&%%%%@2@?%
8 7.85(m 2HpressurgdPighlopus)ethage dnL)JwasgidQe;dztherQQ)and@hegﬁqugengla@dgﬂid
é;i)éll—BgNgZ)(Gm[ 2\7341 Delungha?e% fﬁﬁﬁt[ﬂnt Bhd 5 fﬂtl&te%%on&gﬂatcd-ﬁi’q\@i 16613&6 u1f:I Ol"zhés
<5- 7> arati on of oun n
(9 g, crude) Pé?f%ssc‘é{?sb%@ﬁaf t}ﬁf gioke gt tge‘b PAC i o) ‘?4@(%41 S g[‘gglﬂa to
tetr ahydr of urcampomitﬁm dsralWhitefsolid (i\ﬂébg B9.5gninel; Phge)f or 12 hour s. Upon
conpl ety &Lﬂ‘m;ke(l%@é MIT, CIJES, %eai@tsqﬂtﬂﬂ@mc R e/rrhr(atﬁm wRJEM), 6.65
pressure,

Lif’i‘ﬁeconpouaal DA ‘\gggénzlfﬁrﬁﬁgn)fh 90} e ot 1 oo

chl orof orm d]@ld 8:7143&(&!3 120)2,98Add 54, BHz, 1), 28X, ) 8. 8Hz, 2H),
6.55(d, [lﬁ 2P ]ﬁ(%S ad 1 17-3.82(m 6H), 3. 37(t, J=5. 2Hz,
2H) , 0] 025H23N407 214] @3 > .
Pr epar of Wﬁb’d g 6 GHEC P 1

a[tlﬁ?ﬂn C dna (263 e[ fompmed s diterlyes in ¢ °g°f°f§“ Rl fo) WhiERy
Pyldlr azi geb( 1. SGCHId;lomS@h&(bcﬁlﬂﬂiﬁith\wlfﬂti"? addent. 1 anedand JadimethglamiiB3Pyiiding ,

ol | owed by r r

down at room(ﬁ ghﬁelé’\@ m(ﬁ)t\ly& a@&d ?énrlég mgv?ntlér‘g?q%%gﬁger r\egg&?%g’ll
pressure to gqa\}@d@de%ﬁ@lméé’Ll@Igol) wruddpd et fellnsd by dtiving ahiem
purified and g atiifbr fof DRoIEAthe h@RESH Mhtloh%a@}:onddnﬁm e Pfetiaced
chl oroform dl ressure, f%ﬁ(gwéd B]y re- crysH%lizaglldQ in n= he ﬁgme&'ly?ethergdlutﬁ)%](lﬁl 200 mL)

to give the tifled compound 13 as a white solid (5.0 g, 11.1 mmol, 94 %).

[168] 'H NMR (400 MHz, DMSO-dg) 8=9.30 (s, 1H), 8.95 (t, J = 6 Hz, 1H), 7.67 (d, /=4
Hz, 1H), 7.45-7.36 (m, 4H), 7.17 (4, 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, / = 5.6 Hz, 2H), 1.45 (s, 9H)

[169]
[170] Manufacturing Example 3: Preparation of compound 16a
[171]

%

N P~
boc, )‘\0 1) HCI A bnc'n\/“’o bac—N N_QN\)O\fH B
OS2 et O
H N gl NaBH,CN d

MeOH:DMF
o 14a

r—\ 3 3

NaNO,, AcOH ; o N »*

— - becN ’."_Q_N\J\/H [N — boc—N I}l—@*N\j\/H R
Zn. 4] uC NH2 5 A /NH N 3 ¢l

o]

15 ©
a 16a

[172] <3-1> Preparation of compound 14a




27 WD 2010/ 002115PCT/ |1 CR2009/ 003008 4.63(m 1H), 4.03(m 3H),
3.77(dd, J=6.4 2.0Hz, 1H), 3.34(t, J=5.2Hz, 2H), 3.03(m 2H), 1.49(s,
9H); LCVs: 367(Mtl4,) to O 7H26N405 [217] <5-9> Preparation of
conmpound 26 [218] Conpound 25 (1.3 gp23.22 mol),

5-chl orot hi ophene- 2- carboxylic acid (0.68 g, 4.19 mMmo

[ (Benzot rWQZZBWOQW%xy) ttippToli di nophosphogl um hexaf | f&?@%%@é‘ﬁ%%}

\(/\ﬁ 5hgd 4.83 mm:) were added to /V N-di met hyl formam de (20 inL), to
ic iisopra yl e [ t

0C. “foltighed. ByprEred A4k 36 eaeD Hepditison Srio i PROSEAEE o

et hyl acet at e»\(}ﬁc{h(H(ﬂlL()w@vaﬂ, 4 a6 éd-dioxanb eolntian Hiap added) followeel byTitiering at

reactant was, }é%fg.h Ce(g 1500k} 1R 1&@{1&{ soﬁt?ﬁ%g w‘aE‘ Eénctﬂ\Mzﬁ@d un@&dleduced

concentr at ed un er r pressure give ol 6) und
(1.6 g, 3.13PFaseirg and dedjto Elfe IvhNWl(Ch@mﬂ%ﬂd @ﬁ;é@ é% n@’ﬂ% % s,
?_37 El tHZ 1:3415 6hig, N%E)(GOCYMT-Q( DMSD-g4 6844707 A,H)= 6 FIZ,ZIH)ETV 73K, J =63. ﬁual(zmH)
oo vacm Ty A b 30 - %581 ﬁ%ﬁf 7521 8 1y ARs0LEy
9H): LCMB: 51&1@ M8 (1, )= 9 BzCo -3 80 b S 9. 53t7, E%a%ﬁil ® JES. ﬁf@pgﬁht i 0
af7 NCOO C‘?BgdSJ-?g%hz{n%? lﬁqu\ld NGV 4RSI Forkienidy (5 MY w)e?e)édd?d to the

n
Manuf act ur i nGOERARG1 ai‘%aé o(gé)og ﬁj 335‘?1‘%91?}]{%ngcmg%%%%%g%?}ﬂshyde
fol l owed by ILsbHEi N3P Mmbl)giaé sediu Cydrobo@Dydride (¢ 8smg. Vet 3amel) Weroaided,)
was added 't h?(g\;\%dgg 133}{1 A ngafuﬁgfoﬁgh&ﬁ@ SafRdEY 51‘915101%91‘11@[&1(1&

m nut es, fol St at m rature for hour The
reactant was SeBHE rnéh')é’ﬁflsl?ﬁg‘?éir ?léﬁ’u?:‘?é’(fﬁ‘gftg% Syt g ‘é‘?qcﬁ?nr‘?éetd finder
remai ni ng HCleduéepbjresuecaufatd Grmmonivn chloride solution (50 mL) was added thereto

A T &

wer e added t eto reactl o)

sol uti on was 143’611@%?'41?"&@@61 %%Pusr wdirepapligiceBlsrpd Co'éﬁc%%}ﬂ/@aief Frdutedy |
acetate, and pymh@@hdfmt:lhp@aéeuécatoeﬁhﬁdaimnaoglulbhyqn heime!emwdcewe 1/2 —

100 so & whi 1) Sufie 1Efilgd E@H’"Tﬁ‘ﬁ 12haYa i) éé%{j 39 ik o0
CDCL3) [576]54 ('t NMIR=46D WiHz, CP@EJs) 57 789 (o = 4 Hazgl 24y = T H342H0g 7. il
4702 (2{42 1My, 76689, (), 6.80 (JeiH) #3180 H)8.5314d) {3—@ Ha 201, 4.91-444 Ghlzzﬂ)ZH%
J =4. 8He, 2H)4Q}Z€(bf7 éﬂ% S ;"3@0 %%%Bfﬁ}ztéé?) l@ﬂﬁﬁf 23 P T ? F 6!
[ 225] Exarrpl é 12z, 1H).&fdr (dt, ieml e, Idbap B30t 926 (. 23B) 3.18 (t, /=6 Hz, ?-H), 1.41
(s, 9H)
[177] <3-2> Preparation of compound 53
[178] Compound 14a (1.0 g, 2.0 mmol) was dissolved in acetic acid (10 mL), to which
sodium nitrate (NaNOQ,) (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 (If) 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] IH NMR (600 MHz, CDClL;) = 7.34 (d, J = 3.6 Hz, 1H), 7.32 (d, /= 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, J =9 Hz, 1H), 3.90-3.83 (m, 1H), 3.80 (dd, /=9, 6 Hz,
1H), 3.75-3.67 (m, 1H), 3.68 (br s, 2H), 3.44 (br, 4H), 1.41 (s, 9H)

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



28 WD 2010/ 002115PCTI K112009/ 003008 0 5 [227] Conpound 101 was
prepared as a white solid (17 ng, 0.04 mmol, 14% by the same nmanner
as described in Exanple 1 by using conpound 5 (0.1 g, 0 27 mmol)
obtained in Manufacturing Exanple 1 agg (am noet hyl ) hydr oxyl am ne (62
My, 0.8 i) hiodo2A8] ' H NVR (400MHz, DMBO-116) 8 8. 98(jgr/iRa0fofdbis
1H), 7.68(d, J= 4.0Hz, 1H), 7.63(d, J= 8.8Hz, 2H), 7.57(d, J= 8.8Hz,
2H), 7. 19(d J= 4.0Hz, 1H), 7.07(s, 1H), 4.85(m 1H), 4.19(t, J
_8 8HZ4%§%'DM Fﬁ%&ﬁgo%n@%ﬂﬁ@'ﬁg 0%9@&1(15 wz!s—d&o?v'éé in %l%ﬂlan(ﬁ{sgghﬁnto Jifich

ar ed

re
2 & white sépw &g% wuwés G ﬁﬁ‘ﬁ"@}%a@ﬂa\@% Hietng 4 room
Exanple 1 by tuﬁpemumfnpbhm Bhe(réfiongolun2¥asmontentratod andwdeduced pressure

Manuf act ur i n
(15 ng, O. 13 )ﬁf éj % e&ﬁ%ﬂ“ﬁsw %Q&C%kg)gﬁé}{%&m% Mbﬁﬂﬂeﬁﬁne
=8.4Hz, 2H), ( .’75 z@( ). Thegpl ﬂgd orgpyyic a;relgqu.sdineg ovey quwdmm Su]fatc

7.28-1. 22( m fﬁiél)ed ﬁld%(l@bnlldﬁallm redbbdd, préssBié-1d givd (| MO mhdy lighk. y]zM\t; solil.

=4. 4Hz, =8.8 §

RRAL I IR T S SN TR

3H); LCVB: 44@fhpdeanie was lgpged tXfC) M@wsbomhm@v]ﬂ@jmdlu%?dme@ wga gdded
prepared as anptbl R 5@k kedulatd a§'§usﬁ§3@eu@ﬁoﬁ@ﬁd&§€fﬁmﬁ&ﬁ ﬁtuﬁzswas slowly

ggtsglr :.]tejgdl :.]nﬂggr%lpgé&# 1ﬁé0‘g§iﬁ§% fgl oun solsutlg)n was ggﬁcenﬂa ed urE'E‘e)l J)educed
042- (2- cycl oprapyt and mm)tecewmym Hf.;ldo]mmyli &imle), (cﬂlibwng by ext2@tipmwith

[238] I H NNR eC I1e 1~arl I
=7. 6z, dgzéﬁgcg%{g@m LA L ThE el mibaliares o ok d%%?“héd 7

1H), 7. 23 7 fgﬂ%lﬁin sﬂf&te f@tegeﬂ( atmcgnn.a@de]qﬁlm nﬁi\)ced Hleg%nqlalyﬂé 5 Proqayd elzizto
4.06(t, J( =4 céldin chkdmatdgrphyt (n-hdxmn8/etiyir acefakd), 1/13-8133)30 gdenhe (Bld),
3.68-3. 55(m 2.51(m 1H),
0.51-0. 32(m %’H%"“‘%c%%%%’%‘ tmﬁkﬁm@? ING 04S [239] [ 240]
Exanpl d182] Preparati on of conpound 104 1) HCl 2)

[183] Manufacturing Example 4; Preparation of compound 15b

[184] 0 1) ol 0
boC,N_O_N»\ ? 4 2) NaBHCN  pog—N N@—N»\O R
H \)\/NW/E}CI —-+I N\ H \)\/NTKE-SA&‘CI
N
13 © boc” "0 14b ©
0
NaNQ,, ACOH ; — Yo
e boc—N N N H
Zn,0°C I \&Np‘m
2 s
0
16h
[185] <4-1> Preparation of compound 14b

[186] As explained in the synthesis of compound 14a in Manufacturing Example 3,
compound 13 was dissolved in dichloromethane, to which HCI (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



5104 [242] Conpound 104 was prepared as a white solid (63.7 ng, 0.146
mmol , 58% by the sane manner as desciibed in Exanple 1 by using
conpound 5 (100 ng, 0.27 mmol) obtained in Manufacturing Exanple 1
and N-net hyl - 0- (2- am noet hyl ) hydr oxyl @t ni ne di hydrochl ori de (180.0
ng, 1.104 nmol). 1[243] "H NVR (400MHz, DMSO-d6) el 9.07 gt J. 6.4
Hz, 1H), WP?@“%Q&% 15, 4.4 Hz, 1H), 7.54 (m 4H), 7.14 (EVRAUH008
1H, 4.80 (m 1H), 4.15 (t, J. 8.8 Hz, 1H), 3.86 (dd, J. 8.8 Hz, 8.8
Hz, 1H), 3.81 (t, J= 4.8 Hz, 2H), 3.55-3.48 (in, 4H), 2.82 (s,. 3H);
LOVS: 435 ( Mepmydieys s Pﬂ}@@ﬁmfﬂéﬁdﬂ%mfﬂéﬁzﬂaﬂd WETHSFE & PSS U 3(@‘16?‘3’“ on
of conmpound I&etd2d6d colbmh 2éréhmatography (idhexhe/thgl spetepal/2 e 44) o givgthe
yel l ow solid (9 . 9 er as descri bed
i n Exanpl e 1t(ﬂcd%%| ungé%%suﬁﬁge S(Oglgé(?)%négq%@?&ﬁ%m@?%obt ained in
ManUT actlB7H ng EMBI (B0G MECRCED Ay 730 (I 424 5 HLTRH-Hycld By FAn P se

d 2¥d2 ochl E’Lé(@"e"’f( 300, B1)79.65 Tro PHITEBO)d, £:24 8Lz, 11, MSR 4 BOGIVIHE), 4IMSD-/6)
: r, ver : = - =
5o te, 2n) . OFBdR g o0t U 166, gk g 3 el 7 %%’)faiHéfﬁ,-*%%ﬁé@
Hz, 1H), 4. 03H)du54-3.39 &m72hhe 3.26 (77 Hb, Ha D), 23%6, 3H), 136 (498 Hz, 2H),

3. 63- 3;1[338](”] A PRoSidabf cdmpdurd 198, 2H) . 1.24 (t, J= 7.2 Hz, 3H);
LCVB ( M+

: 50 . l.e 7;.,P i
of conpd&Nd 1(5@3’1’1}132%&? 140 485 e 9649 i‘fﬂ‘%‘éﬁi"ﬁ%g%?&%‘b@@%ﬁ% ]%E.‘flfgn
HO  OC& O 2pdihmiiad(NENG,) (66 e J625@Pl) Conploetid distiBedvastepOdpaibuans
i Beamp o 1 sy i 484 Rilineg 9 bt 10 12§E7mmmiwgm%?€§%ﬁe§% Loved
Manuf act ur i n@gUEIAE g’a‘iedd eip, folloved by statias st Gy heuist RYPRIHSALEM ne
(93 ng, 0.8 mambatd 233lonk30 MINWRs (16G0Mdded BME6Y, dd)owed By 89¢dctiod with
5 atp, 21y, Fbieael kD, phptonbs g b yille e yhydBd |
3.86(dd, J=8sadimpifate,filferedgeanegntratest usdergpguced piessug: ad(tign pegeeded fo” |
2.92(m 2H), dn@f(dhfonfatogtiph; (%llé%él,eﬂﬁl‘aceta%, 9A(Ls, 1/4).to give ki titlet) (2
equivalent acgtic ACsH Y iNRlowk T of Bz M5 indi QoA - 124CING03S

[190]
[191] Manufacturing Example 5: Preparation of compound 26

[192] @Cf o
Ms-Ci H N-oH H
HO H—@woz 5___0Ms N_Q_Noz b @éwo N—@—NOZ
(@

17

boc boc,

s Zn
Mydrazine ~ NHa (Bog,0  NH ACOH. HCl  _NH
-~ © N NOp —— 0 N NO, ————= QO N NH,
20 21 22
Q b JDL
|41+
L\.,zp NH o] N'?""N NAN bac
° g H—@—N oH ] =l Juy N}\\O 0
p— \&N
IPA, reflux 23 o] i
24 0
bOC\ Q HO N o
Hydrazine NH oy »o ys “ b°°~NH y S
— o o 2SO 3
) o N N H
A, PYBOP s \)\.,N\n/[}\m
25 o]

[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




[ 254] [255] Exanple 8: Preparation of compound 107 [256] boo, H
boo' N-NHNaH( 2. 3eq) N-N H2DMF QC-->r-t, 3h 10Th HCI Metyl amine rt,
0. 311refl uxed, 1h 107c 00 $107c107 [257] NaH (3.3 g, 87 01 mml)
was added to NN-di net hyl f onnani de (30 ), followed by stirring for

15 m nut egq heEdRHsY! chabazite (5 g, 37.83 mml) was dpsHRkYRS0dsbs
IV, N - di rret%y‘fléorrral nide (10 nL), which was slowy added theretso at

?CI I Di b(rjogopropang (7.6 g, 37.83 mol) was al so added thereto at 0C,
ol | oned by d t. t
?m#%%mg%% 1e{?88mi§tg%\;e\\fz£ cBgI% I&xﬁ; 3 dﬂaeﬁlrtémpemﬁle%@_&ﬁ&ﬁmed

was cooled d wat er g
conpl eti on ofunderdedycsd presyire.wipsolvehivetit a%&%e maglge&W@deftﬁ ENft! and salt
acetate (500 Wdtél)sxepf\@slel. mﬂa&amtwas diiedovwst kfhydoas sedilnh celftg Mddked and dlS-

| ut i 50
ove orl 1 ypdlEsaBiaTehidEs e e T SRROROE balRe AR LIRE 2
(400MHz, chl onopbend 6118)0138)93168151 asmnqﬁ%? ml3 144 mmolywere. dms{zlvechmq) 3. 04( t,

i 43(1SV\09|2_|§31Q1’1<9@&$&155% ﬁ%&%ﬁg%@@ﬁ@ﬂﬁetﬁﬁ}eﬁﬁh ﬁﬂlbhde@@&maeh%

L o B R Dt DA
carbonat e (1.83Zhegeadiobllichivionethene(880ddd was addeNHel themesctipn $autrrani e
(10 ), tol | oned b¥s $hiel Wig saliv %&ﬁdﬂﬁm%&uh&y(ﬁ@o mT[B%nH EafcbAftkodas
di ssolved in ethyl acetate 6
bi car bonat e SBAERIPGIFEE BIFSTHY tq%Ye@@ E’Wﬁ@’lé‘"-l C@&%ﬂ% M?@@”% yé%
per f or ngdst o VMR (400Mpiz, cidomfumndi IO TN 2]/ #§,2HE, QBMEX0(d, 56 224z, 2H),
4.45(t, J = 5.6Hz, 2H), 3.63(t, J = 5.6Hz, 2H), 3.06(s, 3H); LCMS: 183(M-+H*) to CsI1
10N2058
[196] <5-2> Preparation of compound 19
[197] Compound 18 (22 g, 82.00 mmol), hydroxyphthalimide (17.4 g, 107.04 mmol) and
triethylamine (17.3 mL, 123.5 mmol) were added to acetonitrile (300 mL), followed by
reflux with stirring for 6 hours. Upon completion of the reaction, dichloromethane
(1000 ml.) was added to the reaction solution. The reactant was washed with 0.5N-HCl
solution (500 mL) and saturated sodium bicarbonate solution (500 mL), and con-
centrated under reduced pressure to give yellow solid compound 19 (26 g, 79.44 mmol,
97%). '
{198] 'H NMR (400MHz, chloroform-d,)} 6 8.12(d, J = 9.2Hz, 2H), 7.88(m, 2H), 7.87(m,
2H), 6.65(d, J = 9.2Hz, 2H), 5.83(br s, 1H), 4.45(t, J = 4.8Hz, 2H), 3.56(m, 2H);
LCMS: 328(M-+H"*) to C;sH;3N30s
[199] <5-3> Preparation of compound 20
[200] Compound 19 (79.44 mmol) and hydrazine (20 mL) were added fo ethanol, followed
by reflux with stirring for 2 hours. The reactant was cooled down at room temperature,
filtered, and concentrated under reduced pressure to give compound 20 (19 g, crude).
This compound was not purified and used for the next reaction.
{201] 'H NMR (400MHz, DMSO-d,) & 7.94(d, J = 9.6Hz, 2H), 7.34(t, J=5.6Hz, 1H),
6.69(d, J=9.5Hz, 2H), 3.68(t, J = 5.2Hz, 2H), 3.37(m, 2H); LCMS: 198(M+H*) to CsH
]1N303
[202] <5-4> Preparation of compound 21
[203] Compound 20 (19 g) and sodium carbonate (21 g, 198 mmol) were dissolvedin
dioxane (200 mL) and distilled water (200 mL), to which ditertbutoxycarbonyl (26 g,
119 mmol) was slowly added, followed by stirring at room temperature for 4 hours.
Upon completion of the reaction, the reactant was filtered under reduced pressure,
washed with distilled water (1000 mL) and dried to give yellow solid compound 21 (26



[260] 11-1 NWR (400MHz, chloroformcll) 8 7.89(m 2H), 7.74(m 2H),
3.94(t J= 4.4Hz, 2H), 3.90(t, J.5.2Hz, 2H), 3.11(t, .1.6.0Hz, 2H),
3.06(t, J.4.4Hz, 211), 2.01(m 2H), 1. 48(s 911); LCMB: 346(MrH+) to
Ci 8anN304 [261] Conpound 107b (0.5 g, 2% 45 nunol ) was added to 4M HCl
(in di oxaQgyotmedls. followed by stirring for 0.5 hourperfRgob€@8soson
m xture was concentrated under reduced pressure, to which nethyl

al cohol (5 nlL) and nethyl amne (4 nL) were added, followed by reflux
with stifli n% fQfeyl hour. The reactant was concentrated under reduced

ressure to di ound 107c, ch wa

5sezls1l‘J o20the nMMFg@e@JMBIﬁ c %@ﬂiﬂ{d@@-lé@ﬁf v %%I{hg?%ﬁé%&ﬁég’gﬁ
Conpound 5 ( HXDEOH),E.®&(s, TRD) 3.910h a3 .2idel 2H), g (i, aH), Urd3tg OB drGvis: 1
was added toggs@f_gggl{gcﬁufgm/b al cohol (10 inL), followed by bubbling

HCl gas at O es and stirring at roomtenperature for 2
hours. [ER& rea gk under reduced pressure to

el i m napest ema(tdﬂl ntﬂgi(m“g\ %(ﬂrﬁﬂﬂﬁ ab@ichyid (awﬁnphnc(clﬁcdnhhteaM1 (10 mL,
conmpound 107

fol owed by b Al e e SR ERRGP00 BRI SuRG B 36

concent r at i or00mdet) wasdddalat fT& Selloved themng;fvle?ah%CZQﬁz@Tp‘efPlﬂ@Wwﬂt 0

give the tit |(%0 %Hﬁﬁovl &l ﬁOV@hﬁdeth&PrhﬂrQﬂ(gﬁegeé%nc@ (36 RPivas 4 -
[264] ' H NVR (400 64(m

7
5H), 7.14(d, terelg. Qiganic i%)‘ﬂ Wﬁg $RYAle %§I19wed4byl“é’€?e“tfﬁt”%“‘§‘ﬁz Z‘i‘ﬁ?
3 90 dd J=8. §yresburbkizgivd ihite &1id@Ompouihd=-28. (81zg, 24.8) mnRlSH®), J 6. 8Hz,

3. @@ ﬁ] 521§B:Mgf%g?ﬁ}1% 10%%1)?6 ié&ﬁnﬁ% 60(% ﬁ%(ziﬁz éﬁ%ﬁs @)6@5( m
[265] Exarrpl &8 ap?’ébévoé{tr Bz, eF Mol ti i‘b%“z %61] ?
2010/ 002115PQREHIRAZO% CQBOMO, 108c [ 267] Tertbutyl chaba2| te (t-butyl

car baz (2 br onoet hyl ) pht hal i m de (5. 25 g,
20 80 ?#ﬁ%]l a%d&pr?t%gas‘%&%’m&“ Sk (3,14 9. 22.70 nunol ). were added

to N, N[@D?ﬁbt hﬂcﬂmadﬁlaéﬁi3024rﬁ_1)nnnﬂl3|an<é@cglwdyémhrhqlmh@e @95 & fo meh)
hours. Upon G@@h&feams@ﬁl ﬁamamqlomﬂm bl wWed d§ réfix masstﬁlmsgsmmadumn
et hyl acet at 250 nﬁ% {) t é"? E % co1ce1?1a%duﬂ?iet1)'1g pnat e
sol ution (15 heo gnp éeac}ﬁnf SR AT BN “Ghder™ Fediced
pressure, colp@mnureifpbwmdiwc@pw vla@ngeglfammf@@l‘tedvlgte\ﬁeh@\mm@%@ 23 &P g
conpound 108a g, 3.2 mol, 19%. [268]'H NVR (400MHz,

Saace B g i @M&@Wﬂ%%w@”% it 3gfly el Rt A A
C151- 119N3 02H)268)(@okIcki2HD 847 (0, F)g3.58- 3%(1mﬁﬂ))1é6{a Skir@thé‘-MS;m

car bonat e (1 4 H4 14! wer e dissolved in N, N-dinethylfonnan de
(10 |nLl¥ vﬁ(]&r} %t%régnooglﬁopanoyl chloride (0.7 g, 3.6 mmpl) was

added, r 5 hours. Ethyl acetate (100
m.) \NaS[zaQJ}jed Chigporn 23 (D, | comielaralcavime imitgzole (h5 go2fl. LinminioD) areboabibe to

sol ution (30, ﬁfomg, SRR rfaﬁav% bg%ﬁﬁ{ngﬁﬁw%pmﬁaqg%@pleg&i TR

chr onmat ography e co
0.64 nmol, 22%ctiop, zgwqeaqmt mﬂcmewt%i urglpy 161?1‘63136 PISEHS, fallopegdy ¢p “2114)
7 73( m 2H) ot Sera #e (18 solid-ompdu@Bi4 (1.6)g 3226Hael)2H) , 3. 05(m
1. 495 9@NM‘R%M§1% O bEhm ) & 368, DBy, 7.75m, 2H), 7.28(d, 7 = .88z,
2H), 6.55(d, /=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 CysHasN4O;4
[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

SR

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,) & 7.33(d, J = 9.2Hz, 2H), 6.66(d, /=9.2Hz, 2H),



05 [271] Conpound 108b (230 ng, 0.64 nmol) was added to 4MHCL (in

di oxane) (2nL), followed by stirring for 1 hour. The reactant was
concentrated under reduced pressure, to which methyl al cohol (5 nlL)
aﬂd met hyl amine (2 inL) were added, f&l|owed by stining for 1 hour.
The react ant s _concentrated under reduced pressure t ggmﬂund
108c (103“%5?” m%ﬂ°nunol), whi ch was not purified any %ﬁggﬁghd used
for the next reaction 33 WD 2010/ 002115PCT/ K112009/ 003008 [ 272]

whi Ce sols o (o3 g 5 46800 - 16s Bt Tt e SR ISR e 2R g
in Exanple 12), hé@(ag)}@ohﬁbm:dfiwmﬂtogﬁnlﬂmlimqmml) obt ai ned in
Manuf ac gbng @?@Qﬁhaa LGk SRR YL 108c (103 ng, 0.64 nmol). [274]

' H NI\/R , JI=8. 4AHz,
38l 7 1@9&113@951 25%1.3 §( 322 yaiod), éﬁb@ﬁiﬂh‘?&e@mm&% &}Cl‘h&)zﬁé(% 413
—9 0 Hz 1H), 114111&1) 26d PyBOR [(BeBiizriazaH) -yldy 9dpBrdbid{neph@phqniBn G2k ajuo2H)

3.53(1, J=4.§ ¢) (25904 83 i1 PudERagedid v d t}?yli%% 1d§'(§ G, 0

TSI S G A G R k C

Conpound 15a yy4&fkidor Qh&ﬁr ﬁﬁidﬁ@ﬂﬂie&edVﬁﬂque&fylddéthl&QS(EXlﬂHpbv% 3
ﬁ()l}

di | ved dichl
0 ol o Gl A Mt o o

room t enper attwrce, ftlmlrconcdnumued Ul reduoask PPRSUIRAG 2100 ﬁ&léﬁﬁqléitC@alPQ 6 (1.6
reduced pres §iried to give light yellow solid compound (425

i ssol AT @ﬁ@%@?ﬁﬂwﬁ%@o@%@ MG e ey

inL) was added, OHzoIIHm\ﬂelﬂ)(duyESH)eﬁlGOQd Vi85 2H) r4. Mg, 18), HéXi(ts/=4 88, 11),

after sol venty 933'7 b, 1169 4500 ;OIS T H9 I BRNY=5.6Hz, 2H), 1.40
(di chl or onet hane/’ rret an 4 20/? 3;52/ 1) vvatsl?pe?]?{(;r med 10 g%l ve .

the title co u%g Mpo gl Kl solid (215 ng, 5.12 nunol,
63 % . [220P] 'HEtabdR (: @aMﬂbnom&m&lmBS (d, J=9.2 Hz, 2H), 7. 33

688(@@)& 1H), 7,14 (d, J92Hz 2H) 701(t J=_6.4 Hz, 1H)
S

(d J—44Hz 4874079 ., 4.06 J=
9 Hz, 1H), 3.A_14 Hz Iij_’\%’,,ﬁ (

1H), 3.69 (dt, J= 14.4 ,@'2/358(m\2H) 3
2H); LCVS: 420 ( M+H+) to 8?418CI N5038:|[280] [ 281] Exarrpleolf
Preparation of conp8und 110 [282] boc-N - N H H2N 15®00 01) HGC N

BN Th) [522 (H &g\llnpound 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 HCI. 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;) & 7.54 (d, J =9.0Hz, 2H), 7.44 (d, /= 9.0Hz, 2H), 7.34
(d, J =4.2Hz, 1H), 6.89 (br t, 1H), 4.80 (m, 1H), 4.12 (t, /=4.8Hz, 2H), 4.04 (1, / =
9.0Hz, 1H), 3.85-3.80 (m, 2H), 3.69-3.64 (i, 1H), 3.45 (t, J =4.8Hz, 2H), 2.76 (s, 3H);
LCMS: 435(M+H*) to C;sH;CIN,O,S

[224]

[225] Example 2: Preparation of compound 10]

[226]



0S ci 2) CH3C(CEt)3\Lily s ci 0 110 [283]Conpound 15a obtained in
Manuf acturi ng Exanple 3 was used to give the title conpound 110 by
the simlar manner as described in Exanple 10 by using triethy- 34
WO 20101002115PCT/ KR2009/ 003008 | ort h@acet ate i nstead of
trimethylorthof ormate of Exanple 10. [284]111 NWR (600 Mz CDCl:%
67.36 (d, W20GMB11So1y 7 30 (d, J= 4 Hz, 1H), 7.17 (cECLKRIYEN3008,,
6.90 (d, J= 4.2 Hz, 1H), 6.49 (hr t, 1H), 4.85-4.80 (m 1H), 4.28
(br, 1H), 4.08 (t, J=9 Hz, 1H), 3.95-3.90 (m 1H), 3.79 (t, J= 7.8

Hz, 1H), 3.72-3.67 (@ .1H), 3.62-3.57 (m 2Ho-x3.49:3. 84 (m 2H),
1.98 (s, 3H);th@‘ é)M+H+) t 0Pt 9H20 CLN5Q3S-TR85HN p28s] [ 287]
Exanpl e 12: Prep at FrorRf _£0 oupd TJ T~ bdc- HrTh 1) N /L 8]
Conpound 15a obtai ned i n Wartf act uff'ng EX&npl e 3 was used td) gfve t he
title conpound 111 $y the simlar manner as descri bed19h Exanple 10

Brampl A1, [ SHUTPRRIE GOB R dinarl o 6 0 GimGol e By B Sud
(d, J. 4.2 Hmanhéd)as désctiBed in Example 1 by using compound 5 (0.1 g, 0.27 mmol) obtained
in Manufacturing Example 1 and (aminoethyl)hydroxylamine (62 mg, 0.8 mmol).
[228] 'H NMR (400MHz, DMSO-d;) & 8.98(t, J = 6.0Hz, 1H), 7.68(d, /= 4.0Hz, 1H),
7.63(d, J = 8.8Hz, 2H), 7.57(d, J = 8.8Hz, 2H), 7.19(d, J = 4.0Hz, 1H), 7.07(s, 1H),
4.85(m, 1H), 4.19(t, J =8.8Hz, 1H), 3.86-3.81(m, 3H), 3.61(t, /= 5.2Hz, 2H), 3.38(m,
2H); LCMS: 421{M+H*) to C;sH,,CIN,O,S
[229]
[230] Example 3: Preparation of compound 102
[231] fl\ O-N JOL
e NLOK,H B . - & N‘—a,ﬂ N
§7CH B Oy ) )([}m

o]

0
5 102

[232] 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
minol).

[233] 'H NMR (400MHz, CDCl:) 8 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, / =4.4Hz, 3H); LCMS: 449(M+H"*) to Cy

H,,CIN,O,S
[234]
[235] Example 4: Preparation of compound 103
[236] 0 0
< > )L 1) Hal ‘ O_b{>_< > ’LL
" i n A N 0
2 O
P
5 103

[237] 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).

[238] IH NMR (400MHz, CDCl,) 6 7.52(d, J =7.6Hz, 2H), 7.46(d, J =7.6Hz, 2H), 7.38(d,



(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, J= 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 (in, 1H)
3.62357(m2|—|) 3.50-3.44 (m 2H), 22.26 (q, J= 7.8 He, 1. 20

Scarpi e OB, on of conpouny 222?232122%?5‘&%%4%%@&{0?@%

[293]tﬁbnpourd 15b obtained in Manufacturing Exanple 4 was used to
tit

Dl o 10, | VSORE RS B b RS . 438-E2RET LR o

7.33 (d, J= 448Hd4z2HLM02(t7] $34Ke, IED=8853,740m)2H)63. é&s(sﬁcm,jﬂ)@ BB J1H) ,

8- 325, ( g,H) J -3%451}12'221{} H)62- 265 1% iﬁ)g 015|Il)o 32‘&:(18@;1)4 L&Q/Ié %1%&51340 OQHL, thqJ =

(in, 1H), 3.%585(t, J—48Hz 2H) , 343(tJ48Hz 2H) , 290(s
3H; LQWS] 434 (M+H) to Cl 9H20CLN503S [295] [296] Exanpl e 14:

Pr epar ) | 0

1\ NH2NOL 2)

@*“M

104

[242] Compound 104 was prepared as a white solid (63.7 mg, 0.146 mmol, 58%) by the
same manner as described in Example 1 by using compound 5 (100 mg, 0.27 mmol)
obtained in Manufacturing Example 1 and N-methyl-O-(2-aminoethyl)hydroxylamine
dihydrochloride (180.0 mg, 1.104 mmol).

[243] IH NMR (400MHz, DMSO-d¢) 8 9.07 (t, J= 6.4 Hz, 1H), 7.70 (d, /= 4.4 Hz, 1H),
7.54 (m, 4H), 7.14 (d, J = 4.4 Hz, 1H), 4.80 (m, 1H), 4.15 (t, /= 8.8 Hz, 1H), 3.86 (dd,
J =8.8 Hz, 8.8 Hz, 1H), 3.81 (t, J = 4.8 Hz, 2H), 3.55-3.48 (m, 4H), 2.82 (s, 3H);
LCMS: 435 (M+H*) to C;sH;5CIN,O,S

[244]
[245] Example 6: Preparation of cornpound 105
[246] o ~ I\> ji
N
0 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-ds) & 9.37 (br, 1H), 7.88 (m, 1H), 7.79 (d, /= 6.0 Hz,
2H), 7.73 (d, J = 5.6 Hz, 2H), 7.20 (d, /= 4.2 Hz, 1H}), 4.91 (m, 1H), 424 (t, J=8.7
Hz, 1H), 4.05 (dd, /= 8.7 Hz, 8.7 Hz, 1H), 3.66 (t, J = 4.8 Hz, 2H), 3.63-3.54 (m, 4H),
2.81 (g, J = 7.2 Hz, 2H), 1.24 (t, J = 7.2 Hz, 3H); LCMS: 449 (M+H*) to CyH, CIN,O;
)

[249]

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



0 15b0 113 [298] Conpound 15b obtai ned in Manufacturing Exanple 4 was
used to give the title conpound 113 by the sim |l ar manner as
described in Exanple 10 by using triethylorthoacetate instead of
trinmet hyl ort hof onnate of Exanple 10. [B299] NVR (600 MHz, CDC13) 87.34

(d, J.9 7.31 (d, J.4 Hz, 1H), 7.15 (d, J= 9
(d J= 4%2%5%"“8 69 (t, J= 6 Hz, 1H), 4.84-4.78 (m Ti‘i@“"%‘?’(ﬁ@g(t,
J.9 He, 3.90 (ddd, J. 11, 7, 3 Hz, 1H), 3.79 (dd, J 9 6.6 Hz,
11-1),368(dt J. 14.4, 6.6 Hz, 1H), 3.52 (t, J5Hz 3. 44 (t,
J=5 Hz, 2H), 2.9 (,3H) 205(s 31-1); LGNE H-) to
CZOH22C1N503€N p03] Examp Bl5 Prepa a t| - qund_114

[ 303] Conmpound 16a o

edy iy ufqp Ie 3 sed\
give the title conpound 114 Hs a4 ‘wWHi't e sdﬂld(7 rim o.o%’in?of‘? 47
% by the simlar ngnner as described in Exanple 10. [18®4] JI-1 NWR

S Sog gﬂ_@éZ] 1HC od g (1863 w%s__@gpaapc]_&s F\%TE?)SH?@ (2?)911 @4\]1‘111%10][61)1 ﬁ%;bﬁﬁw(same

7.14 (d, J= 8na4mHza,s dEM)J;:d i IB@mpleBlLby( mngmd)npouncw (00,mg] 0.29 nkspol) 1H) |

3.85-3. 81 12, .
2H)© LONE: (Té)Rt]a fed nggvl%ﬂgécéﬁnég%agﬁ\é% gré@%- 5] ﬁly]hghpamn%z ﬁg@gﬂ%@{léﬁmne

Preparation é73 E’Sn%%ﬁ}%o?:lS [ 308] Conpound 26 obtained in

Manuf acmill ng 'ExXaVR (GOWWa,SDMSGMi) 5 8.99(t\F HEUHZ21HN) 2)69(d, G1=B sz g1 Iy
stirring or re nt r r u
pressure, %Qot%f ﬁlr{nga-lt&ﬁ{% gf ogn ﬁ?nfﬁﬂ? ﬁlﬁ&{ngﬁ 4§£Rﬁ P%)d

n) were addéldl9(tf 6F96Wéd11’@y3 ﬁéﬁdﬂu&—w 6+6H§t 1R BRg(ts oS 482, RH&,@I(@@?HM
chr onmat ogr aphyoN@s2He 2 RoMmIe Y £.59¢ M)l @ast.ant 7.0H2 JIF)&2 biavdlédt hestic

CorRound, 115 8 8 Sy Qs S0 35 w0

[254]
[255] Example 8: Preparation of compound 107

[256] o
boc, H g~ bos 0
b NaH(2.3eq) N-N i I
0C, +a T~ —— Y U o N”N/\/N

N-NH, DMF 0°C-->rt, 3h DMF , 100'C, 12h b 0
107a 107h
H
HCl  Metyl amine Nep =~ NH;
i, 0.5h  refluxed, 1h
107¢c

_@_ 1) HCI N o
\_K’ j]’O\Cl 2) N‘ N~ NH, \_K’HYQ\Q
5 107c 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 N,N -

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-

=
Zo 2
=
=0

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



[309] 11-1 NMR (400MHz, chloroformdl) 8 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(m314H); LCVS: 421(MH) to

G 5HI 7ClN404S 310 [311] Exanple 17: Preparation of

[ 313] Co ('J‘I 1]:’was prepared as a white solid by thggg%ﬁg@&&&
manner as described in Exanple 14 by using conmpound 26 obtalned in

35, o, 1ry-oTeany 7 osh i S MR N TR S Gl % o

(d, J. HSBHZ Qedhpound 1074 d,5 g.8.74. fiel), Mﬂ)bmmomaqmdelqa)ss g48;E3 nirool) gnd

:8. 8Hz,
ot ittt M S Ot
rrg 0. 39 rmolBLbEevicd gy smeRLEREE don Hdi%@aﬁ%ﬂ rgaagant was Sorved ih et

cycl opr opanecéteqY0Chlprolteved®y vmghm@ wAth soaioin)bicaphyonh@isaketio:b G0ml.) 0
78 mmol ) and

met hyl enechl &ﬁﬁlegklnzg’%ta&@??l %B%Hogegﬁ% ro“n%;%ﬁfgz& d@ﬂwgﬁ?c&mp OBB%rllmb
conpl eti on of(1{78et-Pamel, 6612%et hyl enechl or| de (50 nL) was added

t her et o266p! | OPHQMW(%ﬁﬁﬁlanﬂwofdhndi pé i7Isbesl 2081 BY4((n] OH), B (L M S.8T7,

per for ﬁéﬁcfﬂt%ﬁvﬁﬁ%ﬂ% it 467 ST AP TEh g I SR AE
74% [319] IHSKMQHOAUDWZM@(BB*H@)C gLNGB(s, 1H), 8.98(t, J= 6. OHZ
7 L{l&g ]d ‘JC p&lﬁ@ 10’11!55 ;_.7 l%(rﬁnoﬂ'waga@dé'é to ZM)-HCY(nilaﬁ)ﬂane}-' (5 1§L Hz,

9(d,
J =9 2. 6( 4H£ollq_\¥5d bygstn] 9;4? g]hogfrl__'@e ch%ti(tquxgﬁe gammm%e)d uj}geé'é %cﬁﬂced
1H), 0. 78(m peddpyreroeich mehfl AlSR6] (5Tile) and meciyh emodlet(4nmie oveabaided,( 0. 15

g, 0.29 nunolgyyas; dddgek &an il HE {1 ug"ﬂ)l)é thn{ v%asr@o}wcnhgéeh aued by

stirring at room ternperat ure or one. hour e react ant
concent r at ed Tefiged Pieeiciedsreawared 1076 ‘M}@Fﬂéwé%“?fﬁ)mg?ﬂjany mmore and used
phosphor ousoxXyehk aeitdeactidh mg, 0 29 nmol ) were added thereto,

ESEB?WE%PC%%OW%%%@Q%%NEUFS SZJOY\Enn chr omat ogr aphy was

per f or @63k o dFwepaund 5t 40 meb¥hBaed obtmeddn Mappfac@riag wm(lqi Wig added

g. giz mnz)l 198@1111 &Ré]metﬁsh NV&MQQM:I; folwdart@fb@bm@mcﬁgaz ab®Cdor 3D

4. Az, 1::?) 611%% #md] stman %zhiéoni %\ﬂpﬂﬁduggg(ilr% h0£ﬁ) Tﬁe 133(6%1{')\&7&15 go%gétgﬁted]
2H), 3.89(m uRdhr, 1e®c¢@glessllrg to eBmirate rempinsag I8CE An@}tgmuslmgbylmlco@p{)(lo
0.93(m 2H), rﬁ)L)B:&(irEbm blnd 1@@@0041@.@@@*1@{101 We@éﬁeéﬁé@t&&@ﬁﬁsé &aﬁ)]wm
[323] Exarrpl } gar a%I of quH??l S % 01&3@!@11 1 ln%% (seilie ]d IESSUI'C
prepared as yv%f‘H“f”@ A 59y eB‘;PertaH’ée SFS AR HEF TEIGRET b 8 9
Exanpl e 10 byThasJ prep Thapes perf@Bied ymgive diezisld compotig 198 tahavhise solsl(6€ mgn
fornmul a 5. %2@] 'XW) (400MHz, chIoroformJ 1) 8 8.55 (s, 1H), 7.52

(d, J= 8 8Hz 1 7
8. 8Hz, 2] MR (438@249&45%@%%% T3 ofiz ﬁ'DSiiZ? ]7% %%sé(lgq‘?rjl
1|I:|)|) , 4. 11('2 _‘11\4}& SHx,, 4.8, 114), aqas(ttJg 818H£L 18})123 9@ J =8.894.08z, MTH)( By 0(t, ]J
3 3.74 (t, A LE%%B oM i 27
[ 328] Exanpl e Z%T ﬂ’ﬁzz coﬁ% 5‘%&%31?19 S%I(Aﬂ %1%%1‘? 1[H§
2.95(m, 1H), 2 65(m lH) 2.55(m, 1H), 208(m 2H); LCMS: 460(M+H¢) to Cy Hap
CIN;OsS
[265] Example 9: Preparation of compound 108
[266]




[329] RN N " C 33119 [330] Conpound 119 was prepared as a white
solid by the simlar manner as described in Exanple 14 by using
conpound 33 synt hesi zed by the nethod of reaction formula 5. [331] 'H
NVR (400MHz, DMSO-Q 8 8.94 (br t, 1H)328.35 (s, 1H), 7.64 (d, J=
4.4Hz, 1H), 7.52 (d, J= 8.8Hz, 2H), 7.26 (d, J. 8.8Hz, 2 7.14 (d,
J= 4. 4Hz,FQVPHP}W%? ® (m 1H), 4.15(t, J. 8.(4Hz, 1H), 3.%11%‘?2?%9"%%?“&
3H), 3.58-3.51 (m 4H), 1.75 (s, 3H); LCMS: 462(M+HL) to

C201- 120CLN504S [332] [333] [334] Exanple 21: Preparation of

conmpound 120 rTho 10 O N N=§P\ S-HCO C1 o C 1191 HN N o o

[ 335] Conpoun synt hesji zedi m.chxa 0 was di g ed

net hanol , fol I'0 5‘6§Br+ TH T—— NN N\/\Nb
Q (o}

DMF NH 1
boc K2003 o .N

108a

o}

4M-HCI Methyl aming{tCeq)
HN- N

N
H

rt, 0.5h MeOH, reflux, 1h
108¢c

A 1) Hel O™ 0

NC—QN 0 , N-N Mo

H 0 N

ALY, o X oy A

H 108

108¢

[267] Tertbutylchabazite (t-butyl carbazate) (2.5 g, 18.91 mmol), N -
(bromoethyl)phthalimide (5.25 g, 20.80 mmol) and potassium carbonate (3.14 g, 22.70
mmol) were added to N N-dimethylformamide (30 mL), followed by stirring at 90°C
for 12 hours. Upon completion of the reaction, the reactant was dissolved in ethyl

o]

acetate (250 mL), followed by washing with sodium bicarbonate solution (150 mL)
three times. After concentration under reduced pressure, column chromatography was
performed to give white solid compound 108a (1 g, 3.2 mmol, 19%).

[268] H NMR (400MHz, chloroform-d;) & 7.85(m, 2H), 7.73(m, 2H), 6.49(s, 1I), 4.12(s,
1H), 3.83(t, J = 3.6Hz, 2H), 3.05(m, 2H), 1.46(s, SH); LCMS: 306(M+H*) to C;sH;sN;
04

[269] Compound 108a (0.9 g, 2.95 mumol) and potassium carbonate (1.03 g, 7.4 mmol)
were dissolved in N, N-dimethylformamide (10 mL), to which 3-bromopropanoyl
chloride (0.7 g, 3.6 mmol) was added, followed by stirring at 90°C for 5 hours. Ethyl
acetate (100 mL) was added thereto, followed by washing with sodium bicarbonate
solution (30 mL). After concentration under reduced pressure, column chromatography
was performed to give oil type compound 108b (230 mg, 0.64 mmol, 22%].

[270] IH NMR (400MHz, chloroform-d,) & 7.85(m, 2H), 7.73(m, 2H), 6.49(s, 1H), 4.12(s,
1H), 3.83(t, J = 3.6Hz, 2H), 3.05(m, 2H), 1.46(s, 9H); LCMS: 360(M+H*) to CygH N,
Os

[271] Compound 108b (230 mg, 0.64 mmol) was added to 4M-HClI (in dioxane) (2mL),
followed by stirring for 1 hour. The reactant was concentrated under reduced pressure,
to which methyl alcohol (5 mL) and methyl amine (2 mL) were added, followed by
stirring for 1 hour. The reactant was concentrated under reduced pressure to give
compound 108c (103 mg, 0.64 mmol), which was not purified any more and used for

the next reaction.



38 WD 2010/ 002115PCT/ 1CR20091003008 defornylation with HOto give the
title conpound 120 as a white solid. [336] 11-1 NWMR (400MHz, DMSO- d6)
6 8.98 (br t, 1H), 7.69 (d, J. 4.4Hz, 1H), 7.52 (d, J. 88Hz 2H) ,

7.23-7. 19(in 3H), 483(in, 1H), 4. 138(t, J-84Hz 384(m
111), , 3.06 (t, J= 4.8Hz, 1. 64

434( NH—i) tq’"c?? %9?@5&?(559 3G N503S [337] [ 338] Exarrpl e 22: Pré%%@?@“%’ﬂbﬁgs
conpound 121 [ 339] [ 340] Conpound 120 synthesized in Exanple 21

the titl d 121
wni te o2l Tt AR B B0 ovEo 6) & B (br t- 1y, 7. 69
(d, J= B73Hz, GepounddE8 pds pepared &Hy whiki-Holid 7208g( G0S dimof. 197 by Bd)same
7.19 (d, J. %ﬁi‘iéz aslddoritdd §14E>(a le ith USLﬁﬁ dgound 5 (@1 "!?27 ﬁqlﬁ%  obtfifed

1H), 3.65-
ELTB( NE)H) to é‘é%’#ﬁ??@%ﬁ%%@%@?]l and %%]’OUEQFJQ%‘? ﬁéﬁg% st Ie 1:
| nhi bi t[874] actFVNMR GDONEizt DMSKaddr RaL09( A i 8Fbr, 1HB440(d ) -Reldbye i), and
material [345]757, 2?(%5 3hN7ZId?d Ar -ﬂrfﬂgz}’ 16, gr@% ?f'ﬂclt)zzt tﬁ% Gﬁé ‘i@@gﬂ‘id’ J

substrate necesgary nmegasurin

fr om Chr omogéni-XH 3’194’—‘)7@9%33 e é%ﬁégﬁ)’fﬁ%ﬁ Pﬁnﬂﬁ\é@ 3@5% P = 8.4Hz,

ga_bor atori FCS% 2HDB3, mBl752(m ;3H)p3 28(en, WHS, :qour(mh&s)ed 95(1%?}1;91115_ hﬂg@, I;m,ez[.s?i(l%lj
ci ences. I a inhibitor

| nhi bit or ag ) 2{)% #Hfhl“edl\gsagghﬁﬁﬁrﬁﬁ?” e Vst Pves with cyclic

ani doxil#lor cyclic anidrazone group repr esent ed by formula I of the

pr esent[276]ventExampadHy: PEhakivéh M&ﬁ:&d@ﬂ;&:@d as follow [349] The

activit f the conpoundsyagai nst purified human FXa was neasured

usi ng c[% enlmsub\:;;ralte S- 2765 (% - Arg-GAy-Arg- pNA 2HC1) in

96-wel | rni cr&pha® yEnzymatic act | V,J“\f_\N\A@a ed in 100
inM Tris-HC1 buffer (pH 7.8 NG S 1 (150
mV), PEG 8000 (0.1 %ye,test cenpound di futl ons (1% DIVISO) s5-2765

(300 uM. The reaction was initiated by the addition1®f thé)
subst r goeg] and:dn{muﬁxb%lf(bﬁmlﬁ'@ %slmMJ Sudigeh 1ﬁmnhfﬂéﬁﬁﬁ%§;€xﬁh pKB3yAM

o5 T S e A AR R e S

t he Cheng- Pr idofWasag fQHﬁWG‘IKbY aiun@g@lllmmpg}mmmlem} kovfrSThei reactdne was

substrate copeeBhf@éd tier RAScHBrdssurt BRI Mehakive tight yellow solid compound
(425 mg, 0.88 mmol, 100%). This compound (392 mg, 0.81 mmol) was dissolved in
acetic acid (4 mL), to which trimethylorthoformate (2 mL) was added, followed by
reflux with stirring. 10 hours later, after solvent was evaporated all, column chro-
matography (dichloromethane/methanol(v/v) 20/1 — 12/1) was performed to give the
title compound 109 as a light yellow solid (215 mg, 5.12 mumol, 63 %).

[279] 'H NMR (400 MHz, CDCls) & 7.35 (d, J = 9.2 Hz, 2H), 7.33 (d, J = 4.4 Hz, 1H),
7.14 (d, J=9.2 Hz, 2H), 7.01 (t, J = 6.4 Hz, 1H), 6.88 (s, 1H), 6.85 (d, /= 4.4 Hz,
1H), 4.87-4.79 (m, 1H), 4.06 (t, /=9 Hz, 1H), 3.86 (ddd, J = 14.4 ,6, 3 Hz, 1H), 3.81
(dd, /=9, 6.4 Hz, 1H), 3.69 (dt, J = 14.4, 6 Hz, 1H), 3.62-3.58 (m, 2H), 3.55-3.51 (m,
2H); LCMS: 420 (M+H+*) to C;sH;sCINsO,S

[280]

[281] Example 11: Preparation of compound 110

[282]

\ C X
boc—N N N O
H N \—K/H i - .~ HN @
YQC' 2) CH,C(OEY), )N \_K’N\H’D\ o
15a ©
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-



39 WD 20101002115PCT/ KR2009/ 003008 Menten constant. KB, was

determ ned froma Lineweaver-Burk plot. The 1C50 was the anount of
inhibitor required to decrease the initial velocity of the control by
50% |1C50 val ues were cal cul ated usi ng4G aFit software version 5.0.12
(Erithacu e Ltd., UK). [350] Km val ue used for ’It}ER%

cal cul ati @r?%lgg&j 1M whi ch is obtained by changing t% su 00%’?”3?08
concentration at a constant enzyne concentration. [351] [352]

Exper | ment al \ARIBLS. Bl L Pin O HlORGERIPMLANL0L 35%) Efiect o

t he oxazol i difon eriva me or cyclic

am dr azi@Rél gr JHNMB6ES &Hﬂ?e@ﬁﬁlw)fﬁ&r al F 9diz £ZH) Tpi0ddeht 4|Hivéﬁi i’oAd &n
bl ood coagul gtiop,VeEs), 0Uesti-onben, by) WEAILY 19), RISTLd. w@m‘qm 4.28 (br,

(e T g WEserent o b Lol sl W hed el o

4 - channel doRguUbDIST ém, 2R BrR-F44ebt, 26 k398 (@e'ﬁthZMS @4 (MtH0 th Cnekdao
and rat pl asmgy eke used in the assays. For the PT neasurenent, 100
uL of freshly tFlavved pl asma was m xed with 3 uL of serial di | ution of
test cddpound or DMBO. After 5 nmin incubation at 37C, 200uL of

STA- Nedphkaist i rExafmleci®n s dorSh olicahide) was added to start cl ot
formatl[a Anticoagul ant activity of the conpounds was defined as the
concentrta |on requlr QLLdoubI e the plasma clotting tiemes [2x PT
(uM]. Human s %ne from e )m Daej eon R d‘og Bl ood Center.
Rat bl ood was vvlthdravvn f 3 rte or p‘err(ui} fea cava
under anesthesia. Bl éj was col |l ecte |nto pl astic tubes captai ring
1/ 10 volune of 3.8%sodiumcitrate. Plasm was obtai ntd by 1 medi ate

centri flaggt | OTcﬁ{poaﬁ@@Sagotftﬁﬁed]iﬁ M@rﬂfa@hllﬁgExﬁﬂﬁle%tv@efsQﬁecﬁtb iveQke t1t|ie356]

357] B et hod S
bt ot on (Subomgaigig B8 e e R i s R bt iefby-
citrated pl askwrﬁ(opﬁxplopaﬁeohdt@dwﬂ trbyetd dithiafamage of EFRAmNEABL ast i ne :
(Lt ok frens) ol skt Mo
2 ongs) e eI BeR e B K obr Fﬁl}aéégrﬁ@d b AR I g k7 o
activity of tlhla Lahp ol $TznWaK), GORi(ddrt] J asl 4t46.6¢ B ElzeHY, a170 ¢n J =eiciiHe.ed
to double th%ﬁ@'?ﬁ@ﬁ?mt finDg. 6% 3'?/5(11{ %ﬁ%% %o(é‘M m, ﬁf}tﬁﬁ@gﬁv'—-aﬁé Hz,

activity of t co e concentrati requir
to doubl e théHballa%(ﬂg St &StHZnéHﬁ |1@§S{42'§ (M E U1 GooHapfdeAsSol asma vvas
obt ai ngdog)r om Daej eon Red Cross Blood Center. Rat bl ood was w t hdrawn

fromt ar ot a [ r._ve cava under anesthesia. Bl ood
was CO|? fjt ed El'x e 3L beeirad gfrm% i g 1/10 volune of 3.8%

sodi um[@?3lrate. PlLasna wa$ obtai ned by i nmedi at e centrla‘)ugatl on at
2500 g for 10 sy aty stored atm¥r0C. [ 358 %_@
20101002115PCT/ KRZdIBQ 03 33 2 Veasur eneRy thro tic
effect using arteriovenous sh t(SA\f'sﬁtiﬁf’“ﬂe)srmdel inrats §§6@cu
Antithronbotic effect 1% t he oxazolidi none derivati veﬁzvm thScyclic

am doxi or cyclic 1 drazone qgroup represente ofmula ] of the
pr esent[gﬁ]vent 5P t3185%g 1“%@“%&“5 P‘Bﬂlégo‘fé %i{)‘))gé‘f‘h}{‘l‘?mifl%
rats. Fastedpomé@dSpEagu&Mreyamaﬁzs desueibghEx281e240 g and aged
appr oxi ely, heisi ge S ri;t pneal ctlon
of uret[zaﬂ % ﬁéﬁqg@%@s ZF Fﬁgfn Qﬁ{ Zg’?éééﬁogg}{iﬂx ?7 13
in anest het i ‘éd-rgﬂé’;s 68@(‘56#&3@2 éﬁ){fe%%@rbe&%ﬂé\lﬁh@@%/
gilz]or rTnﬁdi }‘ i gegﬁuogn tdamnabe af 7 I thHWDHﬁ 39 129186 dﬂaam53 g3, IQQ%HZB,

: e le rter jougu Y re
cannul at ed WI hﬁcfﬁg%émm %rdVglfat aI r%ﬁ ’&Iﬁlt)ihg?ig é'sﬁ%k%,z‘@e@’tﬁ’
Di cki nson, US&MS:A3é (el eoliiefdNsQiSes wer e connect ed t hr ough

8- mm | gpgsisi | i cone tubing (L/S(r)13, MasterFlex, USA) with a

50- mm | on sil | cone tube (L/S016, MasterFl ex, USA) containing a
6(‘1 Example 14: Preparation of compound 11

[297]



[364] [365] Inhibition constant against human FXa, anti coagul ant

ef fect (expressed as 2xPT) and antithronbotic effect in rat

AV-shunt (expressed as % inhibition of thronbus formation) neasured by
above expeiinentals are shown in Tabl & 1. Effect of compounds on rat

taiI-traqﬁgggb%pnpgeeding time is summari zed i n Tabl e pgrR¥@i@@pan
represente y Tormula A was used as the conparison drug. [366]

[Formula A] [367] H ON[368] [Table 1] [369] Inhibition constant
agai nst human FXa, anticoggul ant effect(expressed as 2xPT) and

antithronbotic efhec xplessed as %11 hi bition of thr us
fﬁrmatlon) i Py gt @7’: 12010/ 0021T5PCT/ ) shunt of
t he conpounds of f la | ' X ]|
mp ml a 5, dday FPROT(EM kil tian,,
0
3

of t hrombus fornmation 1(55% Coagul omelt el Spect r amax
1

[298] 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.

[2991 JH NMR (600 MHz, CDCl;) 8 7.34 (d, J =9 Hz, 2H), 7.31 (d, /=4 Hz, 1H), 7.15 (d,
J=9Hz, 2H), 6.88 (d, J = 4 Hz, 1H), 6.69 (t, J= 6 Hz, 1H), 4.84-4.78 (m, 1H), 4.06
(t,J=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, J = 5 Hz, 2H), 3.44 (t, J = 5 Hz, 2H), 2.93 (s, 3H), 2.05
(s, 3H); LCMS: 448 (M+H~) to CpH»CIN;O58

[300]

[301] Example 15: Preparation of compound 114

302 0
: ] boc—N/_\N—Q— NJ\O 1) HC SN jj)\
A Loy —— O " ¢
(3 N\
o}

Cl 2 He(oMe),

o)

[303] 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

16a 114

described in Example 10.

[304] JH NMR (600 MHz, DMSO-dg) & 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, J = 3.6 Hz, 1H), 7.14 (d, /= 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 CisH5CIN;O5S

[305]

[306] Example 16: Preparation of compound 115

1307] Ve JCJ)\ it
g N < > N0 1) HC I\ M
N H d R« | N—< >—N 0
o \—K,N jS\ N=" \_K/H
0

b €l 2 He(OMe),

26 115 )

[308] 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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{309] IH 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 C;sH;;CIN,O,S
[310]
[311] Example 17; Preparation of compound 116
[312] — i o
OO ey
boc'N \_k/njf@‘ﬂ 2) CH,C(OEM, N=( N\_K’Hrﬂ\m
26 © o °
116
[313] Compound 116 was prepared as a white solid by the similar manner as described in
Example 14 by using compound 26 obtained in Manufactwing Example 5.
[314] 'H NMR (400MHz, DMSO-dg) 6 8.93 (t, J = 5.6Hz, 1H), 7.63 (d, /= 4.2Hz, 1H),
7.50 (d, J = 8.8Hz, 2H), 7.25 (d, J = 8.8Hz, 2H), 7.14 (d, / = 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;oH;gCIN4O4S
[315]
[316] Example 18: Preparation of compound 117
B i . 0
0 —< >—N 0 1 Mc, AR J
hocN " \_K’“ /s\ cl Z)T’ ‘N:%N;@iN R Y
& g~ Cl
26 3) POCl, 17 0
[318] 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%).
[319] IH NMR (400MHz, DMSO-dg) & 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, / = 4.0Hz, 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,
J=5.6Hz, 2H), 1.22(m, 1H), 0.78(m, 2H), 0.59(m, 2H)
[320] 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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[321]

[322]
[323]
[324]

[325]

[326]

£327]
[328]
[329]

[330]

[331]

[332]
[333]
[334]

[335]

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 Cy;HyCIN,O,S

Example 19: Preparation of compound 118

o)
_< >_ HC(OMe); Oy /\ J
NH H H N N—@—N o)
— =/
S
0

Compound 118 was prepared as a white solid by the similar manner as described in

33 118

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, = 8.8Hz, 2H), 7.33 (d, J
= 4.4Hz, 1H), 7.10 (s, 1H), 7.05 (4, J = 8.8Hz, 2H), 6.89 (d, J = 4.4Hz, 1H), 6.76(t, / =
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;sHsCIN;O.S

Example 2(): Preparation of compound 119

/_\—©~\_K/ M CH 0(051)3 Oy

33

C
NIV oo
N= < ‘—k,ﬁrg}m
119 ©

Compound 119 was prepared as a white solid by the similar manner as described in
Example 14 by using compound 33 synthesized by the method of reaction formula 5.

IH NMR (400MHz, DMSO-d¢) & 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 C;0Hy,CINsO.S

Example 2.1: Preparation of compound 120

< > HN/_\N NJOLO
\_Ur(l o A g

119 120

Compound 119 synthesized in Example 20 was dissolved in methanol, followed by
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[336]

[337]
[338]
[339]

[340]

[341]

[342]
[343]
[344]
[345]

[346]
[347]
[348]

[349]

deformylation with HCl to give the title compound 120 as a white solid.

'H NMR (400MHz, DMSO-dg) 8 8.98 (br t, 1H), 7.69 (d, J =4.4Hz, 1H), 7.52 (d, J =
8.8z, 2H), 7.23-7.19 (m, 3H), 4.83 (m, 1H), 4.18(t, / = 8.4Hz, 1H), 3.84 (m, 1H),
3.61-3.55 (m, 4H), 3.06 (t, / = 4.8Hz, 2H), 1.64 (s, 3H); LCMS: 434(M+H?*) to C,sHy
CINsOsS

Example 22: Preparation of compound 121

[8]

—\ N
N~ 9 Mel
N—( —H M ©
Gl
120 }0((}

Compound 120 synthesized in Example 21 was reacted with iodomethane to give the

o]
N\ C L
—N N N O
N=( R M
(]
121 \ng\

title compound 121 as a white solid.

H NMR (400MHz, DMSO-d) & 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, /= 4.4Hz, 1H), 4.84 (m, 1H), 4.18(t, / =
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 CyHyCIN5O,S

1) Reagent and material
§-2765 (N-Z-D-Arg-Gly-Arg-pNA-2HCI), the chromogenic subsirate 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 buiter (pH 7.8)
containing human EXa (2.6 nM), NaCl (150 mM), PEG 8000 (0.1 %), test compound
dilutions (1% DMSQ), 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 =
ICs/14+[SV/KL), where [S] is the substrate concentration, and K, is the Michalis-
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Menten constant. K, was determined from a Lineweaver-Burk plot. The ICsy was the
amount of inhibitor required to decrease the initial velocity of the control by 50%. ICs
values were calculated using GraFit software version 5.0.12 (Erithacus Software Ltd.,
UK).

[350] Km value used for the calculation is 125uM, which is obtained by changing the

substrate concentration at a constant enzyme concentration,

[351]
[352] Experimental Exampie 2: Effect on blood coagulation
[353] Effect of the oxazolidinone derivatives with cyclic amidoxime or cyclic amidrazone

group represented by formula I of the present invention on blood coagulation was in-
vestigated by measuring prothrombin time(PT).

[354] 1) Measurement of PT

[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 serjal 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 (5uL)
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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Tabl e 2. [372}eidnkal@-23d 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 comumon
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-mumn-long
silicone tube (1./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®.

[361]

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

[363] 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).

[364]

[365] 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.

[366] [Formula A]

[367] /_‘eo ciL .
ORI
o}
[368] [Table 1]
[369] 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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shunt of the compounds of formula I

[370] 2xPT (ul) Inhibition
Compounds Ki (nM) oi thrombus
Coagulemeter | Spectramax | formation (%}
Rivaroxaban |0.76 0.1¢ £ .03 |0.0° 75, 75"
100 7.11 0.6% = 0.07 |0.25 65, 58
101 109.75 - 1.39 45
102 8.91 i.76 0.177 61
103 53.32 - 1.10 24
104 16.01 - C.05 21
105 3.62 0.16 0.04 20
106 >30 - 0.33 -
107 15.96 - ¢.16 37
108 15.84 1.00 0.35 52
109 4.37 C.44 0.21 78, 173"
110 2.07 0.31 - 45"
111 18.9 0.40 - 17”
112 120.13 4,26 - 44"
113 29.34 0.62 - 12
114 2.86 .50 - 5
115 83,97 - 1.49 29
116 23,22 3.51 0.71 74
117 101 - 2.2 -
118 132.05 9. 38 4.88 74
119 64.43 4,77 2.53 72
120 645.19 - 3.75 43
121 95.60 2.90 0.54 51

* 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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109( MBA salt) 2.1 3.8
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[373]
[374]

[375]

[376]
[377]
[378]

[379]
[380]

[381]

[382]

Effect of compound 100 and 109 on rat tail bleeding time (n = 13)

Prolongation of 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 (MBA salt) 1.1 1.8 5.1
109 2.5 4.0 4.1
10% [(MSA salt) 2.1 3.8 5.7

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 aqueous 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 Agueous Soiubility (mM)

Rivaroxaban |< 0.05

100-HCL 12
100-MsAa > 20
109-HC1 6
109-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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Industrial Applicability

[384] The novel oxazolidinone derivatives with cyclic amidoxime or cyclic amidrazone
group represented by formula 1 of the present invention can be a very safe drug which
does not increase bleeding, the serious side effect of Rivaroxaban which is the control
material in this invention, and has higher aqueous solubility than Rivaroxaban, so that
it can be easily developed as a composition for oral administration or injection.

[385] Those skilled in the art will appreciate that the conceptions and specific embodiments
disclosed in the foregoing description may be readily utilized as a basis for modifying
or designing other embodiments for carrying out the same purposes of the present
invention. Those skilled in the art will also appreciate that such equivalent em-
bodiments do not depart from the spirit and scope of the invention as set forth in the
appended claims.
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R: through Rz, independently of one another, represent

hydrogen, (Cy-C7) alkyl, (C3-Cs) cycloalkyl, (Ce¢-Ci2) aryl or
(C4—C12) heterocaryl containing one to four hetercatom(s)

15 selected from the group consisting of O, S and N, or Rz and
Ry form a ring by connecting with (C3-C;) alkylene, carbon
atom of the alkylene can be substituted with carbenyl, alkyl,

cycloalkyl, aryl or heteroaryl of the R: through Rz may be
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i ndependent|y of one another, represent hydrogen, (C-C7) alkyl,
(C3-C7) cycloalkyl, (Cs-Cu) aryl or (C4-Cl2) heteroaryl containing
one to four heteroaton(s) 15 selected frgmthe group consisting of O,
Sand N, or R3 and R4 forma ring by connecting with (C3-05)

al kyl ene, carbon atom of the al kyl ene can be substituted with
carbonyl, al kyl, cycloal kyl, aryl or heteroaryl of the RL through Ru

may be 45 griposg f t REOLOUR,
consisting o (C:ilﬁ%é?féja%%}? gﬁgl o] (C%C%%yfg%o?ﬁm) al I?oxi/onaSldStlng

hal ogen; - k311, a1 0, 04)y al kyky1 (C31&0cgycl-oal d
fornyl, 5 C7j§ af%/lcgar bgny “(a A QDO(ltfzil k%)xycar bonS(/ })r 72 01612) Olzgfllﬁ)lyl an

2. The oxazg| é% Jane deri vative, hydrate sol vat e, |soner
phar maceutical 1y acceptable salt thereof according to clai m 1

wherein the oxaz«pH dlanqle @I@{Jdgqt IaM& 1S s(@jBEQf)edcylgl(;ng@I heformy]_ (C1-

follow ng formula fornula X . [Fornul
5 Cq) alkylcarbonyl, (C1—-C7) alkoxycarbonyl or (Ce-Ci2) aryl.

2. The oxazollidinone derivative, hydrate, solvate,
isomer or pharmaceutically acceptable salt thereof according
to claim 1, wherein the oxazolidinone derivative is selected

10 from the following formula II to formula XI.
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10[ Formul a X] [Formula XI] 47 WLO RmR te(p RL2CI 0 wherein

R1 through R12, independently of one another, represent hydrogen,
(C1-Cr)alkyl O (C3-C7)R cycloal kyl; -13 is H, (Ci-

5C7) al kyl, (C3- C7) cycl oal kyl, fornmyl O (C1- /) al kyl carbonyl; and mis
an integer from1l to 3. 3.The oxazolidinone derivative, hydrate,
solvate, 10 isonmer or pharmaceutically acceptable salt thereof
according to claim2, wherein the RL through R12, independently of
one anot her, represent hydrogem; met hyl , ethyl, n-propyl, propyl,

n- but yl , |-butyI t but ycI ropyl, cyclobutyl cycl opentyl or

cycl ohexyl ; the ﬁ@g g;hy 15 propyl, i -propyl,
n- but yl , i-butyl, - , cyc o qlobutyl cycl opentyl,
cycl ohexyl , fornyl or acetyl and t rﬁls an integer of 1. 204. The

oxazolldlnone derivative, hydrate solvate
wherein,

Ry, through Riz, independently of one another, represent
hydrogen, ({(Ci1-C7) alkyl or (C3-Cy) cycloalkyl; Riz is H, (Ci-
5 C7) alkyl, {C3=CH) cycloalkyl, formyl or (C1—-Cq)

alkylcarbonyl; and m is an integer from 1 to 3.

3. The oxazolidinone derivative, hydrate, solvate,

10 isomer or pharmaceutically acceptable salt thereof according
to claim 2, wherein the R; through Riz, independently of one
another, represent hydrogen, methyl, ethyl, n-propyl, i-
propyl, n-butyl, i-butyl, t-butyl, cyclopropyl, cyclobutyl,
cyclopentyl or cyclohexyl; the Ry3 is H, methyl, ethyl, n-

15 propyl, i-propyl, n-butyl, i-butyl, t-butyl, cyclopropyl,
cyclobutyl, cyclopentyl, cyclohexyl, formyl or acetyl; and

the m is an integer of 1.

20 4. The oxazolidinone derivative, hydrate, solvate,
isomer or pharmaceutically acceptable salt thereof according
to claim 3, wherein said the oxazolidinone derivative is

selected from the following compounds.



i soner or pharmaceutically acceptable salt thereof according to claim
3, wherein said the oxazolidinone derivative is selected fromthe
fol |l ow ng conpounds. 0 )\--0H, 1?--- a

5. Aphar maceut i cal anti coagul ant conposi ti ontg8s conpri sing an
oxazol i di none derivative, hydrate, solvate, isoner or
pharmaceutically acceptable salt thereof according to any one of
claim1l to claim4. 106. Aphar maceuti cal anti coagul ant conposi tion
conpri sing an oxazolidi ngne derivative, hydrate, solw@te |soner
phar maceut i cal Oy ac g salt er eof aO@qqdl-- to
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pharnaceutlcally accept%ble sal t thereof acc dlng to any one of
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conprising an oxazolidi none derivative, hydrate, solvate, isoner or
pharmaceutically acceptable salt thereof according 20 to any one of
claiml1l to claim4, for preserving blood, plasma or bl ood products in

vitro.
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5. A pharmaceutical anticocagulant composition
comprising an oxazolidinone derivative, hydrate, solvate,
isomer or pharmaceutically acceptable salt thereof according

to any one of claim 1 to claim 4,

6. A pharmaceutical anticoagulant composition
comprising an oxazolidinone derivative, hydrate, solvate,
isomer or pharmaceutically acceptable salt thereof according

to any one of claim 1 to claim 4, for preventing or treating
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of thrombosis, myocardial infarction, arteriosclerosis,
inflammation, stroke, angina pectoris, restenosis,
intermittent claudication, phlebothrombosis, pulmonary
embolism, arterial thrombosis, myocardial ischemia or

thromboembolism.

7. A pharmaceutical anticcagulant composition
comprising an oxazolidinone derivative, 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.

8. A pharmaceutical anticoagulant composition
comprising an oxazolidinone derivative, 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.



