
1 WO 2010/002115PCT/KR2009/003008 Description FXA INHIBITORS WITH
CYCLIC AMIDOXIME OR CYCLIC AMIDRAZONE AS P4 SUBUNIT, PROCESSES FOR
THEIR PREPARATIONS, AND PHARMACEUTICAL COMPOSITIONS AND DERIVATIVES
THEREOF Technical Field [1] The present invention relates to a novel
oxazolidinone derivatives with cyclic amidoxime or cyclic amidrazone
group represented by formula I, pharmaceutically acceptable salts
thereof, preparing methods thereof and pharmaceutical compositions
containing the same. [2] [Formula I] [3]  [4] wherein, [5] ring A is
a residue selected from the group consisting of following structures;
[6] ,R,ps (NICN)1c-N 0-N0-R,N-N,N-N R2R3R4RIO R7-N Re  \N 'N=( rTh Ri
3-N NI 



1\1=K Ri 2  [7] The antithrombotic and anticoagulant effect of the
novel oxazolidinone derivatives with cyclic amidoxime or cyclic
amidrazone group of the present invention represented by formula I is
attributed to the inhibition of active clotting protease known as
factor Xa or other active serine proteases such as factor Vila,
factor IXa or thrombin. Background Art [8] The blood coagulation
factors are distributed in plasma, with various types of factors from
1st coagulation factor to 13th 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. [9] 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  2 WO
20101002115PCT/KR2009/003008 activated by specific active blood
coagulation factors (indicated by "a" attached to the end of
coagulation factor). Then, next blood coagulation factors are
activated. Most of those activated blood coagulation factors are
enzymes of serine protease family. They adhere on the surface of
activated platelet at wound site and activate blood coagulation
factors stepwise and finally produce fibrin clot, leading to
hemostasis. [10] Thrombin is a multi-functional coagulation factor
that is involved in the final stages of the coagulation cascades.
Prothrombin, the precursor of thrombin, is activated by
prothrombinase complex composed of factor Va, factor Xa, Ca++, and
phospholipids (PL) to yield thrombin, which converts fibrinogen to
fibrin. The generated fibrins cover the aggregated platelet to induce
blood coagulation. Finally, fibrins are cross-linked by factor XIlla
to produce stable fibrin clot. [11] To produce prothrombinase
complex, factor X has to be activated to factor Xa, which is mainly
mediated by Xase complex. Factor VIIIa, factor IXa, Ca++ and
phospholipids (PL) generated via intrinsic pathway or factor VIIa,
tissue factor(TF) and Ca-i-+ generated via extrinsic pathway work as
Xase complex. [12] Thrombin also activates factor V and factor VIII.
When thrombin is over-produced, blood vessel itself may be clogged.
To avoid the clogging, thrombin triggers blood coagulation inhibition
action. That is, thrombin is binding to thrombomodulin to activate
protein C. The activated protein C (APC), complexed with protein S,
inactivates the factor Va and factor VIIIa. [13] In fact, factor Xa
itself is a serine protease, and involved in the complicated blood
coagulation process. Factor Xa, as an essential member of
prothrombinase complex, is acting as a catalyst for conversion of
prothrombin to thrombin. Thrombin converts fibrinogen into fibrin
monomers and the fibrin monomers thus generated is involved in the
generation and the stabilization of thrombus. Thus, over or
inappropriate production of thrombin might result in thromboembolism.
Therefore, the inhibition of thrombin itself or thrombin generation
may result in the reduction of fibrin production involved in thrombus
formation, leading to the prevention of thromboembolism. [14] In
brief, the inhibition of factor Xa results in the inhibition of
thrombin production, by which thromboembolism can be prevented or
alleviated. The compound represented by formula I in the present
invention and the pharmaceutically acceptable salt thereof can
inhibit factor Xa, which eventually, according to the above logic,
leads to the prevention of thromboembolic diseases (MI, stroke, PE,
etc.). [15] Among compounds known as factor Xa inhibitors, antistasin



[19] [Formula A]    X = CH2, 0, S, N-R Y = -NCOR' [23]  [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  4 WO 2010/002115PCT/KR2009/003008
formula C. [25] However, there is no precedent similar to the present
invention which describes the specific introduction of cyclic
amidoxime or cyclic amidrazone in oxazolidinone scaffold as factor Xa
inhibitors. In fact, little is known about the substantiation of
cyclic amidoxime or cyclic amidrazone in drug design. [26] [Formula
C] [27] The major trend of recent studies on FXa and thrombin
inhibitor is the imple- mentation of amidine functions. The amidine
function, so called P1 group, is designed to bind Asplo located on
the bottom of Si pocket. Both FXa and thrombin recognize arginine
residue in natural substrate as the P1 site. Amidine group (including
guanidine derivatives) replacing guanidine in arginine is highly
hydrophilic. Thus, inhibitors with amidine function are generally not
well absorbed, and even if they are absorbed, they are cleared too
fast due to the intrinsic high polarity of the amidine (Drugs of the
Future, 1999, 24(7), 771). [28] Anticline itself has a strongly basic
character (PKa: approximately 12.5). Due to a formal positive charge
at physiological condition, the amidine inhibitor generally shows
poor absorption. Therefore, it needs to be changed to less basic
alternatives. Representative examples of these are pyridine
derivative, amidrazone, cyclic amine, alkylamine derivative,
aminobenzisoxazole, etc (US 6958356). There are also fundamentally
different approaches to circumvent these problems, including
amidoximes. Amidoxime is easily synthesized by adding hydroxyl group
to amidine structure, which is a prodrug based on that weak N-0 bond
is easily reduced to amidine in vivo. This approach takes advantage
of that PKa of amidoxime is remarkably lower (8-9) than that of
amidine. Ximelagatran is another example of the same type of prodrug.
This trend is seen not only in the study of FXa inhibitor but also in
the study of thrombin inhibitor. However, most of these attempts
turned out to be not as good as expected. As a third class of
attempt, neutral P1 groups are introduced. Unlike other class of
drugs, FXa and thrombin inhibitors tend to show good efficacy when
they are at high concentrations in blood. Moreover, the concentration
of free drug, unbound to serum proteins in blood, is very important.
hi the case of neutral P1 group inhibitor, protein binding tends to
be high, resulting in poorer efficacy than expected.  5 WO
2010/002115PCT/KR2009/003008 [30]To overcome these problems, the
present inventors introduced relatively polar group at other
positions than P1 site, with a neutral group fixed at P1 site.
Parallel to the logic, some other important factors to improve
pharmaceutical effect are included, which are as follows: 1)
Substantial improvement of water-solubility; 2) Low plasma protein
binding; when free concentration of the drug is high, the efficacy in
PT assay increased likewise even though FXa binding affinity is
somewhat compromised. 



[31]The site selected for the introduction of polar group in this
invention is P4 sub-site of inhibitor, and the logic behind the
selection is as follows. S4 site of FXa has U-shaped binding site,
surrounded by three faces with Tyr99, Phe174, and Trp215. The binding
site is composed of only aromatic amino acid side chains, which is
different from thrombin surrounded by Leu99, lle174, and Trp215. The
difference is exploited in the drug design. [32]S4 pocket of FXa is
good at interaction with cationic residue, which is generally called
"31-cation interaction". In fact, some inhibitors are designed and
synthesized to have positive charge in P4 sites. In this invention,
cyclic amidoxime or amidrazone is introduced in P4 site, in order to
improve water-solubility and increase drug effect by reducing protein
binding, as mentioned above. The reason of selection cyclic form is
that the inventors believed that absorption could be improved by
reducing number of NH bonds which generally shows negative effect on
absorption. According to recent studies, it is more advantageous for
a drug to have less hydrogen bond donor (HBD) than hydrogen bond
acceptor (HBA). According to Lipinski's Rule, up to 10 HB As are
possibly accepted but 1-1113D 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 approximately 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 foimula I of the present invention
were in fact confirmed to have the aforementioned advantages.
Water-solubility and protein binding level are presented, together
with 2x PT value and Ki. Disclosure of Invention Technical Problem
[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  6 WO
2010/002115PCT/KR2009/003008 derivatives with cyclic amidoxime or
cyclic amidrazone group demonstrate FXa inhibiting effect, so that
they can be used for treating or preventing of thrombosis, myocardial
infarction, arteriosclerosis, inflammatory, apoplexy, angina
pectoris, recurrent stricture after angioplasty, and thromboembolisrn
such as intermittent claudication. Further, the oxazolidinone
derivatives with the cyclic amidoxime or cyclic arnidrazone according
to the present invention can serve as the inhibitor against factor
Vila, factor 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, inflammation, stroke, angina
pectoris, restenosis, intermittent claudication, phlebothrombosis,
pulmonary embolism, arterial thrombosis, myocardial ischemia or
thromboembolism. [39] 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 arnidoxime or cyclic
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 pharmaceutically acceptable salts thereof, preparing methods
of the same and pharmaceutical compositions comprising the same. [42]
[Formula I] [43]   7 WO 2010/002115PCT/KR2009/003008    0
[44]wherein, ring A is a residue selected from the group consisting
of following structures;    [46] RI through R12 are independently H,
(C1-C7) alkyl, (C3-C7) cycloalkyl, (C6-C17) aryl or (C4-C17)
heteroaryl containing one to four heteroatom(s) selected from the
group consisting of 0, S and N, R3 and R. form a ring by connecting
with (C3-05) alkylene, carbon atom of the alkylene can be substituted
with carbonyl, and the alkyl, cycloalkyl, aryl or heteroaryl of the
R1 through R17 may be substituted with any one selected from the
group consisting of (C1-C7) alkyl, halo(CI-C7) alkyl, (C1-C7) alkoxy
and halogen; [47] R13 is H, (C1-C7) alkyl, (C3-C7) cycloalkyl,
formyl, (C1-C7) alkylcarbonyl, (C1-C7) alkoxycarbonyl or (C5-C17)
aryl. 



[48] The faryli in this invention is an organic radical derived from
aromatic hydrocarbon 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. [49] The fheteroaryli in
this invention indicates an aryl group which contains 1 4 hetero
atoms selected from the group consisting of N, 0 and S as aromatic
ring structural atoms and the remaining aromatic rhig structural atom
is C, which is exemplified by 5-6 monocyclic heteroaryl and
polycyclic heteroaryl condensed with one or more benzene rings that
can be partially saturated. [50]  [51] The oxazolidinone derivatives
with cyclic amidoxime or cyclic amidrazone group of the present
invention are selected from the following formula 11 to formula XI.
8 WO 2010/002115PCT/KR2009/003008 [54] [Formula In] [55]  cN NAO
R211,S, CI 0 [56] [Formula IV] [57] 0 (N N /11-11, Rs R4N.? CI 0    



0    0 [64] [Formula VIII] [65]  R7-N - NN 0 )=1'1\H R8  CI 0 [66]
[Formula TX] [67] o  ma N X0 N, N )=14 N Rg'R10  CI 0  



9 WO 20101002115PCT/KR2009/003008  )L NQ SCI 0  [70] [Formula XI]
[71]  N 0 \ N/ S.' -CI [72] wherein, Ri through R12 are independently
H, (C1-C7) alkyl or (C3-C7) cycloallcyl; R13 is H, (C1-C7) alkyl,
(C3-C7) cycloalkyl, fonnyl or (C1-C7) 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 II to formula XI, R1 through
R12 are independently H, methyl, ethyl, n-propyl, i-propyl, n-butyl,
i-butyl, t-butyl, cyclopropyl, cyclobutyl, cyclopentyl or cyclohexyl;
R13 is H, methyl, ethyl, npropyl, i-propyl, n-butyl, i-butyl,
t-butyl, cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, 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. )\--o H CI [80] 



11 WO 2010/002115PCT/K1120091003008    [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
understood 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 substituents in the reaction
Schemes are as defined in formula I. [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 I. First, cyclic amidoxime compounds
were synthesized as compounds B1 and B2 of reaction Scheme 1 and
compound E of reaction Scheme 4. Also cyclic amidrazone compounds
were synthesized as compounds Cl and C2 of reaction Scheme 1,
compound D1 of reaction Scheme 2 and compound F of reaction Scheme 5.
[95] [Reaction Scheme 1] [96]  0  NCNH2 +H.boo IPA, reflux N 1
[97]As shown in reaction Scheme 1, synthesis of cyclic amidoxime
compounds B1 and  



12 WO 2010/002115PCT/KR20091003008 B2 of formula I and cyclic
amidrazone compounds Cl and C2 was performed by reacting
4-cyanoaniline (1) and 2-(((S)-
oxirane-2-nyl)methyl)tery-butyloxycarbonyl (2) to give compound 3.
Then, oxazolidinone cyclic compound 4 was synthesized by using
1,1-carbonyldiimidazole and DMAP, which was treated with HC1 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 B1 and B2 of formula land cyclic
amidrazone compounds Cl and C2. [98]In synthesis of compound 3, amine
compound protected by phthalinnde can be produced by using
2-WS)-oxirane-2-yl)methyDisoindoline-1,3-dione (9) of reaction Scheme
2 instead of 2-(((S)-oxirane-2-nyemethyl)tert-butyloxycarbonyl (2),
similarly with the process of reaction Scheme 2. In reaction Scheme
1, process using 2-(((S)-oxirane-2-nyl)methy1)tert-butyloxycarbonyl
(2) is desciibed and in reaction Scheme 2, process using
2-(((S)-oxirane-2-yl)methyl)isoindoline-1,3-dione (9) is described.
[99] [100]Cyclic amidrazone compounds D1 and D2 of formula I can be
divided by the location of double bond and are synthesized by
reaction Scheme 2 and reaction Scheme 3. [101][Reaction Scheme 2] /TT
\0)\ --0 R7-N N  )=Na R8 D10 [103]First, 4-nitroaniline (6) was
protected with boc group, followed by hydrogenation using palladium
catalyst. Then, aminoalcohol compound 10 was synthesized by using  13
WO 2010/002115PCT/KR2009/003008
2-(((S)-oxirane-2-yl)methypisoindoline-1,3-dione (9). Oxazolidinone
ring was made by using carbonyldiimidazole to give compound 11.
Phthalimide protection group was eliminated by hydrazine, followed by
condensation with 5-chlorothiophene-2-carboxylic acid to give
compound 13. Compound 13 was treated with HC1 to eliminate boc
protection group, followed by reaction with boc protected aminal to
give compound 14. Nitroso group was introduced using NaNO2, followed
by reduction with Zn to give hydrazine compound 15. Compound 15 was
reacted with ortho-formate to give cyclic amidrazone compound Dl.
[104]  [105] Another cyclic amidrazone compound D2 was synthesized by
reaction Scheme 3. [106] [Reaction Scheme 3] [107]  



D2 [108] From the compound 14 shown in reaction Scheme 2, compound
14a in which R7 was H was synthesized, to which amino group was
introduced (15a) and then alkyl group was introduced stepwise (16).
Cyclization was induced using ortho-formate to give cyclic amidrazone
compound D2. [109]  [110] Cyclic amidoxime compound E of formula I
was synthesized by reaction Scheme 4. [111] [Reaction Formula 4]
[112]   14 WO 20101002115PCT/KR2009/003008    17 Hydrazine,NH2 H 0 N
18 boo, (800)20,NH H 020 N 19 bos NH H NO2 0 N Zn AcOH, HCI H, 



202122    boo HydrazinepH H 0 N  0HOCIboos >Co,NH H N NH,0 N PyBOP 0
\AA A  st-CI  25  0 26    



[113] Compound 17 produced from 4-fluoronitrobenzene was reacted with
methanesulfonyl 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-(((S)-oxirane-2-yemethyllisoindoline-1,3-dione (9) by the process
shown in reaction Scheme 2 to give compound 26. Compound 26 was
treated with HC1, followed by reaction with ortho-ester to give
compound E. [114]  [115] Cyclic amidrazone compound F of formula I
was synthesized by reaction Scheme 5. [116] [Reaction Scheme 5] [117]
15 WO 2010/002115PCT/KR2009/003008    0 33F0 [118] Compound 17
produced from 4-fluoronitrobenzene was protected with tbs
(tert-butyldimethylsily1) group and then amine region was protected
with boc, resulting in compound 27. Amine was prepared by using
palladium catalyst, which was reacted with Cbz-C1 to give compound
28. Compound 28 was reacted with glycidylbutylate to give compound
29. Alcohol group was replaced with amine to give compound 30. This
compound was reacted with chlorothiophene carboxylic acid to give
compound 31, followed by reaction with methanesulfonyl chloride. The
reactant was treated with hydrazine to give compound 33. Compound 33
was reacted with ortho-ester to give compound F. [119]  [120] The
oxazolidinone derivatives with cyclic amidoxime or cyclic amidrazone
group represented by formula I of the present invention can be used
as a phaimaceutically active ingredient for the prevention and
treatment of, in particular, thrombosis, myocardial infarction,
arteriosclerosis, inflammatory, apoplexy, angina pectoris, recurrent
stricture after angioplasty, intermittent claudication.
phlebothrombosis, pulmonary embolism, arterial thrombosis, myocardial
ischernia, unstable angina based on thrombosis, and thromboembolism
such as crisis in a medicine [121] The oxazolidinone derivatives with
cyclic amidoxime or cyclic amidrazone group represented by formula I
of the present invention or the pharmaceutically acceptable salts
thereof can be used for the prevention or treatment of
atherosclerotic disease including coronary artery disease, cerebral
artery disease or peripheral artery disease. To treat myocardial
infarction, the oxazolidinone derivatives with cyclic amidoxime or
cyclic 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  16 WO
2010/002115PCT/K112009/003008 (PTCA) and coronary artery bypass.
[122] The oxazolidinone derivatives with cyclic amidoxime or cyclic
amidrazone group represented by formula I of the present invention or
the pharmaceutically acceptable salts thereof can be used for the
prevention of post-surgery thrombus reformation. It can also be used
as an anticoagulant in relation to artificial organ or hemodialysis.
The said compound can be used for washing catheter and medical assist
device used in vivo . In addition, it can also be used as an
anticoagulant composition for ex vivo storage of blood, plasma and
other types of blood products. The said compounds of the present
invention are also effective in the treatment of blood coagulation
related disease or disease causing secondary lesion such as cancer
(including metastatic cancer), inflammatory disease including
arthritis and diabetes. 



[123]  [124] The oxazolidinone derivatives with cyclic amidoxime or
cyclic amidrazone group represented by formula I of the present
invention can be used in the form of pharmaceutically acceptable
salts. As for the pharmaceutically acceptable salts, it is preferably
an acid addition salt prepared by using a pharmaceutically acceptable
free acid. Whether it is inorganic or organic, a free acid can be
used if it is pharmaceutically acceptable. 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, trifluoroacetic acid, galacturonic acid,
embonic acid, glutamic acid and aspartic acid. The oxazolidinone
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]   17 WO
2010/002115PCT/KR2009/003008 0 0 n NN CI    0 --0 N 0 CI    



Prodrug [127]  [128] The effective dosage of the oxazolidinone
derivatives represented by formula I, its hydrates, its solvates or
its pharmaceutically acceptable salts can be determined by
considering specific compounds used, administration method, target
subject, target disease, etc, to bring treatment effect, but 0.1-20
mg/kg (body weight) per day is preferred dose of the oxazolidinone
derivative compound represented by formula I. The daily dose can be
administered once a day (at a time) or a few times a day as divided
properly within a daily effective dose. According to formulation,
oral administration, parenteral administration (injection) or local
administration can be allowed. The pharmaceutical composition of the
present invention can be formulated for oral administration such as
tablets, powders, dry syrups, chewable tablets, granules, capsules,
soft capsules, pills, drinks, sublinguals, etc. The composition of
the invention formulated as tablets can be administered to a subject
by any method or pathway that delivers the effective dose of the
tablet with bioavailability, which can be oral pathway. Also the
administration method or pathway can be determined according to the
characteristics, stages of the target disease and other conditions.
When the composition of the invention is formed as tablets, it can
additionally include pharmaceutically acceptable excipients. The
content and characteristics of the excipient can be determined by
solubility and chemical properties of the selected tablet,
administration pathway and standard pharmaceutical practice. Brief
Description of Drawings [129] The above and other objects, features
and advantages of the present invention will become apparent from the
following description of preferred embodiments given in conjunction
with the accompanying drawings, in which: [130] Fig. 1 is a diagram
showing the mechanism of blood coagulation. Mode for the Invention
[131] Practical and presently preferred embodiments of the present
invention are il-  18 WO 2010/002115PCT/KR20091003008 lustrative as
shown in the following Examples. [132] However, it will be
appreciated that those skilled in the art, on consideration of this
disclosure, may make modifications and improvements within the spirit
and scope of the present invention. [133] Manufacturinz Example 1:
Preparation of compound 5  [134]  [135] <1-1> Preparation of compound
3  [136] 4-aminobenzonitrile(1) (5 g, 42.30 mmol) and
2-((S)-oxirane-2-nyl)methyetert-buty1oxycarbonyl (2) (8.79 g, 50.78
mmol) were added to 2-isopropylalcohol (20 mL), followed by reflux
with stirring for 12 hours. The reactant was concentrated under
reduced pressure, and then proceeded to column to give the titled
compound 3 as a white solid (7.30 g, 25.1 mmol, 59%). [137] 11-1 NMR
(400MHz, chloroform-do 8= 7.41(d, J=8.4Hz, 4H), 6.59(d, J=8.4Hz, 1H),
4.95(br s, 1H), 4.80(br s, 1H), 3.97-3.93(m, 111), 3.31-3.15(m, 5H),
1.46(s, 9H) [138] <1-2> Preparation of compound 4  [139] Compound 3
obtained above (7.30 g, 25.05 mmol), 1,1-carbonyldiimidazole (4.87 g,
30.06 mmol) and dimethylaminopyridine (1.53 g, 12 52 mmol) were added
to tetrahydrofurane (70 mL) stepwise, followed by reflux with
stilling for 12 hours. The reactant was concentrated under reduced
pressure, which was then dissolved in ethyl acetate (300 mL). After
washing with 1N-HC1 solution (50 mL) and sodium bicarbonate solution
(50 mL) stepwise, the reactant was dried over sodium sulfate,
followed by concentration under reduced pressure. The reactant was
washed with diethylether (100 nth) to give compound 4 as a white
solid (6.60 g, 20.8 mmol, 83 %). [140] 'H NMR (400MHz, chloroform-dO



19 WO 2010/002115PCT/KR2009/003008 reduced pressure and then washed
with ethyl acetate (20 mL) and diethylether (30 mL) stepwise. As a
result, hydrochloride of amine compound excluding boc was obtained as
a white solid (4.60 g, 18.1 mmol, 95.9 %). [143] 111 NMR (400MHz,
chloroform-di) 8= 8.36(br s, 3H), 7.90(d, J =8.8Hz, 2H), 7.73(d, J
=8.8Hz, 2H), 5.03-4.96(m, H), 4.25(dd, J =9.2, 9.2Hz, 1H), 3.92(dd, J
=9.2, 6.4Hz, 1H), 3.28-3.25(m, 2H) [144] The amine compound (4.60 g,
18.13 mmol), HOBt (2.75 g, 19.94 mmol), EDC (4.17 g, 21.75mmol),
5-chlorothiophene-2-carboxylic acid (3.20 g, 19 04 mmol), and
triethylamine (5.70 mL, 39.88 mmol) were added to
/V,N-dimethylfoimamide (50 mL) stepwise, followed by stiffing at room
temperature for 12 hours. The reactant was slowly added to distilled
water (800 inL) and the generated solid was filtered under reduced
pressure. The reactant was washed with diethylether (100 mL) to give
compound 5 as a white solid (5.70 g, 15.8 mmol, 87 %). [145] 'H NMR
(400MHz, DMSO-d6) 8= 8.93(t, J =5.2Hz, 1H), 7.81(d, J =9.2Hz, 2H),
7.69(d, J =9.2Hz, 2H), 7.63(d, J =4.0Hz, 1H), 7.15(d, J -=4.0Hz, 1H),
4.86-4.81(m, 1H), 4.17(dd, J=9.2, 9.2Hz, 1H), 3.83(dd, J=9.2, 5.2Hz,
1H), 3.57(dd, J=5.2, 5.2Hz, 2H); LCMS: 362(M-1-1-1+) to
C161-112C1N303S [146]  [147] Manufacturing Example 2: Preparation of
compound 13 [148] BOC20 K DMAP2CO3 (3.0 eq)boc H2NO2  AN, r.t.
16hMe0H, reflux 16h NYC, 1-12boo, 02EA, r.t.16h  [149] <2-1>
Preparation of compound 7  [150] 4-nitroaniline (20 g, 145 mmol) was
dissolved in acetonitrile (200 rn.14, 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 stiffing 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 hoc groups (49 g, 145 mmol, 100 %). [151] 'H NMR (600 MHz,
CDC13) 8=8.25 (d, J = 9 Hz, 2H), 7.36 (d, J= 9 Hz, 2H), 1.45 



(s, 18H)  20 WO 2010/002115PCT/K112009/003008 [152] The obtained
compound (49 g, 145 mmol) was dissolved in methanol (200 mL), to
which potassium carbonate (60 g, 434 nunol) was added, followed by
reflux with stiffing for 16 hours. The reaction solution was cooled
down at room temperature, followed by concentration under reduced
pressure. Column chromatography (n-hexane/ethyl acetate, 6/1) with
the reaction solution was performed to give the title compound 7 as a
light yellow solid (17.6 g, 73.9 mmol, 51 %). [153] 'H NMR (600 MHz,
CDC13) 8= 8.18 (d, J= 9 Hz, 2H), 7.53 (d, J= 9 Hz, 2H), 6.93 (hr s,
1H), 1.54 (s, 9H) [154] <2-2> Preparation of compound 8  [155]
Compound 7 (17.6 g, 73 9 mmol) was dissolved in ethyl acetate (200
mL), to which palladium/charcoal (10 wt%, 3.9 g) was added, followed
by stirring in hydrogen balloon. 16 hours later, the reaction
solution was filtered through sellaite, followed by concentration
under reduced pressure to give the title compound 8 as a light pink
solid (15.4 g, 73.9 mmol, 100 %). [156] 'H NMR (600 MHz, CDC13)
8=7.12 (br s, 2H), 6.62 (d, J.= 9 Hz, 2H), 6.31 (hr s, 1H), 3.53 (br
s, 2H), 1.50 (s, 9H) [157] <2-3> Preparation of compound 10  [158]
Compound 8 (13.5 g, 65.1 mmol) was dissolved in 2-propanol (170 mL),
to which (S)-glycidyl phthalimide (9) (14.6 g, 71.9 mmol) was added,
followed by reaction for 12 hours. Then, (S)-glycidyl phthalimide (9)
(2.65 g, 13.0 mmol) was additionally added, followed by reflux with
stirring for 4 hours. The reaction solution was cooled down at room
temperature and then concentrated under reduced pressure.
Re-crystallization was performed with n-hexane (500 mL) to give the
title compound 10 as a yellow solid (26.8 g, 65.1 mmol, 100 %). [159]
NMR (600 MHz, CDC13) 8=7.89-7.84 (m, 2H), 7.78-7.73 (m, 2H), 7.15
(br, 2H), 6.63 (d, J. 8 Hz, 2H), 6.26 (br, 1H), 4.18-4.12 (m, 1H),
4.05 (br, 1H), 3.94-3.86 (m, 2H), 3.25 (dd, J. 13, 4.5 Hz, 1H), 3.15
(dd, J. 13, 6.6 Hz, 1H), 2.84 (d, J= 4.8 Hz, 1H), 1.50 (s, 9H) [160]
<2-4> Preparation of compound 11  [161] Compound 10(26.8 g, 65.1
trump was dissolved in tetrahydrofurane (200 mL), to which
1,1-carbonyldiirnidazole (15.9 g, 98.1 mmol) and
4-dimethylaminopyridine (1.59 g, 13.0 tnmol) 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 nunol, 70 %).  21
WO 2010/002115PCT/KR2009/003008 [162] 11-1 NMR (600 MHz, CDC13)
6=7.91-7.87 (m, 2H), 7.79-7.74 (m, 2H), 7.43 (d, J= 9 Hz, 2H), 7.36
(d, J= 9 Hz, 2H), 6.48 (br s, 1H), 5.00-4.95 (m, 1H), 4.15 (dd, J.
14, 7 Hz, 1H), 4.11 (t, J= 9 Hz, 1H), 3.97 (dd, J= 14, 6 Hz, 1H),
3.89 (dd, J= 9, 6 Hz, 1H), 1.52 (s, 9H) [163] <2-5> Preparation of
compound 12  [164] Compound 11(15.3 g, 35.0 mmol) was dissolved in
ethanol (200 mL), to which hydrazine hydrate (3.40 mL, 70 0 mmol) was
added, followed by reflux with stilling for 3 hours. The reaction
solution was cooled down at room temperature. The generated white
solid was filtered out and the filtrate was concentrated under
reduced pressure. Dichloromethane (100 mL) was added thereto and then
the generated solid was eliminated by filtration. The filtrate was
concentrated under reduced pressure. This process was repeated twice



[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)    [172]<3-1> Preparation of
compound 14a  22 WO 2010/002115PCT/1CR2009/003008 [173] Compound 13
(16.5 g, 36.5 mmol) was dissolved in dichloromethane (150 mL), to
which HC1 (150 rnL, 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 (14.1 g, 36.3 mmol, 99 %). [174] 'H NMR (600 MHz, DMSO-d6)
8=9.07 (t, J. 6 Hz, 1H), 7.73 (d, J. 3.6 Hz, 1H), 7.63 (d, J.9 Hz,
2H), 7.37 (d, J. 9 Hz, 2H), 7.20 (d, J. 3.6 Hz, 1H), 4.88-4.83 (m,
1H), 4.18 (t, J= 9 Hz, 1H), 3.87 (dd, J= 9, 6 Hz, 1H), 3.61 (t, J.
5.4 Hz, 2H) [175] Methanol (40 mL) and N,N-dimethylformamide (15 mL)
were added to the compound obtained above (3.0 g, 7 73 mmol), to
which N-Boc-2-aminoacetaldehyde (1.48 g, 9.30 nunol) and sodium
cyanoborohydride (486 mg, 7.73 mmol) were added, followed by stirring
at room temperature for 16 hours. Saturated ammonium chloride
solution (20 mL) was added thereto, and then the solvent was
concentrated under reduced pressure. Saturated ammonium chloride
solution (50 mL) was added thereto again, 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 14a as a white solid
(2.76 g, 5.58 mmol, 72 %). [176] 'H NMR (400 MHz, CDC12) 8=7.30 (d,
J. 4 Hz, 1H), 7.18 (d, J= 9 Hz, 2H), 7.00 (t, J = 6 Hz, 1H), 6.80 (d,
J = 4 Hz, 1H), 6.53 (d, J= 9 Hz, 2H), 4.84-4.74 (in, 2H), 4.04 (br,
1H), 3.98 (t, J. 9 Hz, 1H), 3.81 (ddd, J = 14.4, 6, 3 Hz, 1H), 3.74
(dd, S = 9, 6 Hz, 1H), 3.66 (dt, J. 14.8, 9 Hz, 1H), 3.36-3.26 (m,
2H), 3.18 (t, J. 6 Hz, 2H), 1.41 (s, 9H) [177] <3-2> Preparation of
compound 15a [178] Compound 14a (1.0 g, 2.0 mmol) was dissolved in
acetic acid (10 rnL), to which sodium nitrate (NaNO2) (170 mg, 2.46
mmol) dissolved in distilled water (2 mL) was slowly loaded at 0C,
followed by stirring for 30 minutes. Then, zinc amalgam (650 mg of
zinc was washed with 0.5% mercury (II) acetate solution and then
washed with distilled water, which was used lightly) was loaded
thereto, followed by stirrina at 0C for 5 hours. Saturated sodium
carbonate solution (50 rnL) was slowly added thereto, followed by
extraction with ethyl acetate (250 niL x 2). The collected organic
layer was dried over anhydrous sodium sulfate, filtered, concentrated
under reduced pressure and then proceeded to colunan chromatography
(n-hexane/ethyl acetate, 1/2 -> 1/4) to give the titled compound 15a
as a light yellow solid (450 mg, 0.88 mmol, 45 %). [179] 'H NMR (600
MHz, CDC13) 5=7.34 (d, J. 3.6 Hz, 1H), 7.32 (d, J= 8.4 Hz, 2H), 6.96
(d, J = 8.4 Hz, 2H), 6.90 (br, 1H), 6.87 (d, J. 3.6 Hz, 1H), 4.94 (br
s, 1H), 4.87-4.81 (m, 1H), 4.05 (t, J= 9 Hz, 1H), 3.90-3.83 (m, 1H),
3.80 (dd, J= 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  23 WO
2010/002115PCT/KR2009/003008 [181] Compound 15a (150 mg, 0.29 mmol)
was dissolved in methanol (3 mL), to which formalin (0.10 mL, 37 wt%
aqueous solution) was added, followed by stirring at room temperature
for 1 hour. The reaction solution was concentrated under reduced
pressure and diluted with distilled water (15 mL), followed by
extraction with dichloromethane (15 mL x 2). The collected organic



compound 16a as a white solid (15 mg, 0.029 nunol). [182]  [183]
Manufacturinp- Example 4: Preparation of compound 15b [184]
bac,)\--01) HCI  \ 2) NaBH3CN boc-N - N N \ H bO    15b [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 HC1 (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 rnmol). Methanol (10 inL) and
N,N-dimethylfonnamide (2 mL) were added thereto, to which
N-Boc-N-methyl-2-arninoacetaldehyde (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
24 WO 2010/002115PCT/KR2009/003008 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 14b as a white solid (544 mg, 1.07 inmol, 83 %).
[187] 1H NMR (600 MHz, CDC13) 8=7.31 (d, J= 4 Hz, 1H), 7.24 (d, J = 9
Hz, 2H), 6.89 (d, J. 4 Hz, 2H), 6.65 (br, 1H), 6.59 (d, J. 9 Hz, 1H),
4.85-4.79 (m, 1H), 4.04 (t, J. 9 Hz, 1H), 3.90 (ddd, J= 16.6, 7, 3
Hz, 1H), 3.79 (dd, J. 9, 6 Hz, 1H), 3.74-3.67 (m, 1H), 3.54-3.39 (m,
2H), 3.26 (t, J= 6 Hz, 2H), 2.88 (s, 3H), 1.46 (s, 9H) [188] <4-2>
Preparation of compound 15b  [189] Compound 14b (405 mg, 0.80 mmol)
was dissolved in acetic acid (3 inL), to which sodium nitrate (NaNO2)
(66 mg, 0 96 mmol) dissolved in distilled water (0 5 mL) was slowly
loaded at 0C, followed by stirring for 30 minutes. Then, zinc (130
mg, 1.99 mmol) was loaded thereto, followed by stirring at 0C for 3
hours. Saturated sodium carbonate solution (30 mL) was slowly added
thereto, followed by extraction with ethyl acetate (30 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, 1/21/4) to give the
titled compound 15b as a light brown solid (81 mg, 0.15 mmol, 19 %). 



[190]  [191] Manufacturing Example 5: Preparation of compound 26
[192]     [193] <5-1> Preparation of compound 12  [194]
4-fluoronitrobenzene (5.2 g, 37 mmol) was dissolved in acetonitrile
(40mL), to which 2-aminoethanol (5.2 g, 85 nunol) was added, followed
by reflux with stirring for  25 WO 2010/002115PCT/KR2009/003008
overnight. The reaction solution was cooled down at room temperature,
concentrated under reduced pressure, dissolved in ethyl acetate,
washed with water, IN HC1 and salt water stepwise. The reactant was
dried over anhydrous sodium sulfate, filtered and distillated under
reduced pressure to give compound 17. Compound 17 (15 g, 82.33 mmol)
and diisopropylethylamine (27 mL, 164 rnmol) were dissolved in
dichloromethane (150 mL), to which methanesulfonylchloride (9.5 inL)
was slowly loaded at 0C, followed by stirring at mom temperature for
2 hours. Upon completion of the reaction, dichloromethane (800 mL)
was added to the reaction solution. The reactant was washed with
sodium bicarbonate solution (500 mL) and concentrated under reduced
pressure to give yellow solid compound 18 (22 g, 82.00 mmol, 99%).
[195] 11-1 NMR (400M1-Iz, chloroform-d,) 5 8.12(d, J= 9.2Hz, 2H),
6.60(d, J= 9.2Hz, 2H), 4.45(t, J. 5.6Hz, 2H), 3.63(t, J. 5.6Hz, 211),
3.06(s, 3H); LCMS: 183(M+H.) to C611 101\1103S [196] <5-2>
Preparation of compound 19  [197] Compound 18 (22 g, 82.00 mmol),
hydroxyphthalimide (17.4g. 107 04 mmol) and triethylamine (17.3 inL,
123.5 mmol) were added to acetonitrile (300 mL), followed by reflux
with stirring for 6 hours. Upon completion of the reaction,
dichloromethane (1000 rriL) was added to the reaction solution. The
reactant was washed with 0.5N-HC1 solution (500 inL) and saturated
sodium bicarbonate solution (500 inL), and concentrated under reduced
pressure to give yellow solid compound 19 (26 g, 79.44 mmol, 97%).
[198] 'H NMR (400MHz, chloroform-d1) 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+HE) to C161-1,3N305 [199] <5-3>
Preparation of compound 20  [200] Compound 19 (79.44 mmol) and
hydrazine (20 mL) were added to 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] 11-1 NMR (400MHz, DMSO-d6) 6
7.94(d, J= 9.6Hz, 211), 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 Ca [202]
IIN303 <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  26 



WO 2010/002115PCT/KR2009/003008 g, crude). [204] 'H NMR (400MHz,
chlorofonn-d1) 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);
LCMS: 298(M+H+) to C13E1191%05 [205] <5-5> Preparation of compound 22
[206] Compound 21 (13 g, 40 mmol), acetic acid (132 mL) and
concentrated HCI (10 mL, 300 mmol) were dissolved in tetrahydrofurane
(200 mL), to which zinc (26g, 400nuno1) was added at 0C, followed by
stilling for 2 hours. 20% ammonia solution (200 InL) was slowly added
at 0C and then dimethylenechloride (500 mL) was added thereto.
Organic layer was separated, followed by concentration under reduced
pressure to give white solid compound 22 (6.5 g, 24.31 nunol, 61%).
[207] 'H NMR (400MHz, chloroform-01p 8 7.17(s, 1H), 6.60(d, J=8.4Hz,
2H), 6.60(d, J =8.4Hz, 2H), 4.03(t, J=4.8Hz, 21-1),J=4.8Hz, 2H),
1.47(s, 9H); LCMS: 268(M+11+) to CI3H2IN303 [208] <5-6> Preparation
of compound 23  [209] Compound 22 (6.5 g, 24.31 mmol) and
(S)-glycidylphthalimide (3.95 g, 19.45 mmol) were added to isopropyl
alcohol (100 mL), followed by reflux with stirring for 6 hours. Upon
completion of the reaction, the reactant was concentrated under
reduced pressure, followed by column chromatography to give white
solid compound 23 (9 g, crude). [210] 'H NMR (400MHz, chloroform-d1)
8 7.85(m, 2H), 7.79(m, 2H), 6.33(d, J. 9.2Hz, 2H), 6.21(d, J=9.2Hz,
2H), 4.07(m, 3H), 3.58-3.31(m, 6H), 1.46(s, 9H); LCMS: 471(M+H) to
C24H30N406 [211] <5-7> Preparation of compound 24  [212] Compound 23
(9 g, crude) and carbodiimidazole (3.5 g, 29 16 mmol) were added to
tetrahydrofurane (150 inL), followed by stirring for 12 hours. Upon
completion of the reaction, the reactant was concentrated under
reduced pressure, followed by column chromatography to give white
solid compound 24 (1.6 g, 3.22 rnmol). [213] 'H NMR (400MHz,
chloroform-d1) 8 7.88(m, 2H), 7.75(m, 2H), 7.28(d, J. 8.8Hz, 2H),
6.55(d, J=8.8Hz, 2H), 4.95(m, 1H), 4.17-3.82(m, 6H), 3.37(t, J=5.2Hz,
2H),  1.46(s, 9H); LCMS: 497(M+H+) to C25H2sN407 [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 inL),
followed by reflux with stiffing for 2 hours. The reactant was cool
down at room temperature, filtered and concentrated under reduced
pressure to give compound 25(1.3 g, crude). This compound was not
purified and used for the next reaction. [216] 'H NMR (400MHz,
chloroform-d1) 8 7.33(d, J. 9.2Hz, 2H), 6.66(d, J=9.2Hz, 211), 



27 WO 2010/002115PCT/ICR2009/003008 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); LCMS: 367(M+14,) to Cl7H26N405 [217] <5-9> Preparation of
compound 26  [218] Compound 25 (1.3 g, 3.22 mmol),
5-chlorothiophene-2-carboxylic acid (0.68 g, 4.19 mmol) and PyBOP
[(Benzotriazok kyloxy)ttippTolidinophosphonium hexafluorophosphate]
(2.5 g, 4.83 mmol) were added to /V,N-dimethylformamide (20 inL), to
which diisopropylethylarnine (1.06 mL, 6.44 mmol) was slowly added at
0C, followed by stirring for 1 hour. Upon completion of the reaction,
ethylacetate (300 mL) was added to the reaction solution. The
reactant was washed with distilled water (200 inL) twice, and
concentrated under reduced pressure to give white solid compound 26
(1.6 g, 3.13 mmol). [219] 11-1 NMR (400MHz, DMSO-d6) 6 10.05(s, 1H),
8.97(t, J=5.6Hz, 1H), 7.70(d, J =4.0Hz, 1H), 7.20(m, 3H), 6.60(d,
J=8.4Hz, 2H), 4.76(m, 1H), 4.07(t, J=8.8Hz, 1H), 3.83(t, J=5.6Hz,
2H), 3.74(m, 1H), 3.57(t, J=5.2Hz, 2H), 3.21(t, J=5.6Hz, 2H), 1.40(s,
9H); LCMS: 511(M+1-1.) to C22H270N406S [220] Example 1: Preparation
of compound 100  [221] aO-N NC 4 MAO1) HCI N 0 Ult.)2)\
H7N  0HCI0 5'too [222] Compound 5 (5.0 g, 13 8 rnmol) obtained in
Manufacturing Example 1 was added to anhydrous methanol (200 mL),
followed by bubbling HC1 gas at 0C for 30 minutes. Methanol (100 mL)
was added thereto, followed by bubbling HC1 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 HC1. 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 concentrated under reduced pressure, dissolved in ethyl
acetate, and washed with saturated NaHCO3 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,
CDC13) 57.54 (d, J = 9.0Hz, 2H), 7.44 (d, J. 9.0Hz, 2H), 7.34 (d,
.7=4.2Hz, 1H), 6.89 (br t, 1H), 4.80 (m, 1H), 4.12 (t, J =4.8Hz, 2H),
4.04 (t, = 9.0Hz, 1H), 3.85-3.80 (m, 2H), 3.69-3.64 (m, 1H), 3.45 (t,
J =4.8Hz, 2H), 2.76 (s, 3H); LCMS: 435(M+H+) to CI9H0C1N404S [224]
[225] Example 2: Preparation of compound 101  [226]   



28 WO 2010/002115PCTIK112009/003008 0 5 [227] Compound 101 was
prepared as a white solid (17 mg, 0.04 mmol, 14%) by the same manner
as described 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, DMS0-116) 8 8.98(t, J= 6.0Hz,
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
=8.8Hz, 1H), 3.86-3.81(m, 3H), 3.61(t, J= 5.2Hz, 2H), 3.38(m, 2H);
LCMS: 421(M-Flt) to Ci8HI7C1N404S    [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
Manufacturing Example 1 and 042-(2-ethylamino)-ethylkhydroxylamine
(15 mg, 0.139 rnmol). [233] 'H NMR (400MHz, CDC13) 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, J =4.4Hz,
3H); LCMS: 449(M+H*) to C20 1121CIN404S    [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 Manufacturing Example 1 and
042-(2-cyclopropylamino)-ethyll-hydroxylamine (27 mg, 0.23 mmol)
[238] 'H NMR (400MHz, CDC13) 8 7.52(d, J =7.6Hz, 2H), 7.46(d, J
=7.6Hz, 2H), 7.38(d,  29 WO 2010/002115PCT/KR2009/003008 J =3.6Hz,
1H), 7.23-7.18(m, 1H), 6.87(d, J =3.6Hz, 1H), 4.85-4.72(m, 1H),
4.06(t, J =4.4Hz, 2H), 4.02(t, J =8.4Hz, 1H), 3.85-3.74(m, 2H),
3.68-3.55(m, 1H), 3.53(t, J =.4.4Hz, 2H), 2.62-2.51(m, 1H),
0.51-0.32(m, 4H); LCMS: 461(M+H*) to C211-121C1N4 04S [239]  [240]
Example 5: Preparation of compound 104 1) HCI 2) 



5104 [242] Compound 104 was prepared as a white solid (63.7 mg, 0.146
mmol, 58%) by the same manner as desciibed in Example 1 by using
compound 5 (100 mg, 0.27 mmol) obtained in Manufacturing Example 1
and N-methyl-0-(2-aminoethyl)hydroxylarnine dihydrochloride (180.0
mg, 1.104 mmol). [243] 'H NMR (400MHz, DMSO-d6) el 9.07 (t, J. 6.4
Hz, 1H), 7.70 (d, J. 4.4 Hz, 1H), 7.54 (m, 4H), 7.14 (d, J=4.4 Hz,
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);
LCMS: 435 (M+H+) to CoH19C1N404S [244]  [245] Example 6: Pre oration
of compound 105 [246]  5 [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-0 - (2-aminoethyl)hydroxylamine
dihydrochloride (300.0 mg, 1.69 mmol). [248] 'H NMR (600MHz, DMSO-d6)
9.37 (br, 1H), 7.88 (in, 1H), 7.79 (d, J= 6.0 Hz, 2H), 7.73 (d, J=
5.6 Hz, 2H), 7.20 (d, J= 4.2 Hz, 1H), 4.91 (m, 1H), 4.24 (t, J= 8.7
Hz, 1H), 4.05 (dd, J= 8.7 Hz, 8.7 Hz, 1H), 3.66 (t, J. 4.8 Hz, 2H),
3.63-3.54 (m, 4H), 2.81 (q, J= 7.2 Hz, 2H), 1.24 (t, J= 7.2 Hz, 3H);
LCMS: 449 (M+H+) to C20H21CIN404 [249]  [250] Example 7: Preparation
of compound 106 [251]   30 WO 2010/002115PCT/KR2009/003008 N-N NC1)
HCI  CC& CI 2) )-12,-N,Thr-- 0 106 [252] Compound 106 was prepared as
a white solid (20 mg, 004 mmol, 16%) by the same manner as described
in Example 1 by using compound 5 (100 mg, 0.27 mmol) obtained in
Manufacturing Example 1 and 2-(1-methylhydraziny1)-N-ethylethaneamine
(93 mg, 0.8 mmol) [253] 11-1 NMR (600MHz, DMSO-d6) 6 8.99(t, J=
5.4Hz, 1H), 7.69(d, J =3.6Hz, 1H), 7.53(d, J= 8.4Hz, 2H), 7.36(t, J.
8.4Hz, 2H), 7.19(d, J=3.6Hz, 1H), 4.84(m, 1H), 4.19(t, J=9.6Hz, 1H),
3.86(dd, J=8.4 6.6Hz, 1H), 3.61(t, J =5.4Hz, 2H), 3.31(m, 2H),
2.92(m, 2H), 2.80(br s, 2H), 2.59(s, 3H), 0.94(t, J. 7.2Hz, 1H) (2
equivalent acetic acid by NMR); LCMS: 462(M+H+) to C211-124C1N503S  



[254]  [255] Example 8: Preparation of compound 107 [256]  boo, H
boo'N-NHNaH(2.3eq) N-N H2DMF QC-->r-t, 3h 10Th HCIMetyl amine rt,
0.311refluxed, 1h 107c    00 $107c107 [257] NaH (3.3 g, 87 01 mmol)
was added to NN-dimethylfonnanide (30 mL), followed by stirring for
15 minutes. Tertbutylchabazite (5 g, 37.83 mmol) was dissolved in
IV,N - dimethylformainide (10 mL), which was slowly added thereto at
0C. Dibromopropane (7.6 g, 37.83 mmol) was also added thereto at 0C,
followed by stirring at room temperature for 3 hours. The reactant
was cooled down at 0C and washed with distilled water (50 mL). Upon
completion of the reaction, the reactant was dissolved in ethyl
acetate (500 nth), 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-d1) 8 3.85(s, 1H), 3.45(t, J =7.2Hz, 2H), 3.04(t,
J  31 WO 2010/002115PCT/11R2009/003008 =6.4Hz, 21I), 2.03(m, 2H),
1.49(s, 9H); LCMS: 173(M+H+) to C8H651`1202 [259] Compound 107a (1.5
g, 8.71 mmol), N-2-bromophthalimide (2.33 g, 8.71 mmol) and potassium
carbonate (1.32 g, 9.58 mmol) were added to N,N-dirnethylformamide
(10 mL), followed by stirring at 100C for 12 hours. The reactant was
dissolved in ethyl acetate (200 mL), followed by washing with sodium
bicarbonate solution (30 mL) three times. Column chromatography was
performed to give oil type compound 107b (1.7g, 4.92mmol, 56.2%). 



[260] 11-1 NMR (400MHz, chloroform-c11) 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); LCMS: 346(M+H+) to
Ci8anN304 [261] Compound 107b (0.5 g, 1.45 nunol) was added to 4M-HC1
(in dioxane) (5 mL), followed by stirring for 0.5 hour. The reaction
mixture was concentrated under reduced pressure, to which methyl
alcohol (5 mL) and methyl amine (4 mL) were added, followed by reflux
with stifling for 1 hour. The reactant was concentrated under reduced
pressure to give compound 107c, which was not purified any more and
used for the next reaction. [262] LCMS: 116(M+W) to C51-113N3 [263]
Compound 5 (100 mg, 0.27 mmol) obtained in Manufacturing Example 1
was added to anhydrous methyl alcohol (10 inL), followed by bubbling
HC1 gas at 0C for 30 minutes and stirring at room temperature for 2
hours. The reactant was concentrated under reduced pressure to
eliminate remaining HC1. Anhydrous methyl alcohol (10 mL) and
compound 107c (300 mg, 0 8 nunol) were added thereto stepwise,
followed by stirring at room temperature for 12 hours and
concentration under reduced pressure. Then, prep TLC was performed to
give the title compound 107 as a white solid (60 mg, 0 13 mmol, 48%).
[264] 'H NMR (400MHz, DMSO-d6) 8 9.12(t J. 5.6Hz, 1E1), 7.77-7.64(m,
5H), 7.14(d, J =4.4Hz, 1H), 4.84(m, 111), 4.18(t, J =8.8Hz, 1H),
3.90(dd J=8.8, 6.0Hz, 1H), 3.70(t, J =6.8Hz, 1H), 3.65(t, J = 6.8Hz,
1H), 3.59-3.52(m, 3H), 3.25(m, 1H), 3.11(m, 1H), 2.95(m, 1H), 2.65(m,
1H), 2.55(m, 1H), 2.08(m, 2H); LCMS: 460(M+H+) to C211-122 C1N503S
[265] Example 9: Preparation of compound 108  [266]   32 WO
2010/002115PCT/KR2009/003008    108c [267]Tertbutylchabazite (t-butyl
carbazate) (2.5 g, 18 91 mmol), N- (bromoethyl)phthalimide (5.25 g,
20 80 mrnol) and potassium carbonate (3.14 g, 22.70 nunol) were added
to N,N-dimethylfonnamide (30 mL), followed by stirring at 90C for 12
hours. Upon completion of the reaction, the reactant was dissolved in
ethyl 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-d1) 8 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: 306(M+H+) to
C151-119N3 04 [269]Compound 108a (0.9 g, 2.95 mmol) and potassium
carbonate (1.03 g, 7.4 nunol) were dissolved in N,N-dimethylfonnamide
(10 inL), to which 3-bromopropanoyl chloride (0.7 g, 3.6 mmol) was
added, followed by stirring at 90C 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]114 NMR (400MHz, chloroform-d1) 8 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 CI5H2IN3 



05 [271]Compound 108b (230 mg, 0.64 mmol) was added to 4M-HC1 (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 inL) were added, followed by stining for 1 hour.
The reactant was concentrated under reduced pressure to give compound
108c (103 mg, 0.64 nunol), which was not purified any more and used
for the next reaction.  33 WO 2010/002115PCT/K112009/003008 [272]
LCMS: 130(M+H+) to Cal IN30 [273] Compound 108 was prepared as a
white solid (26 mg, 0.05 nunol, 19%) by the same manner as described
in Example 1 by using compound 5 (0.1 g, 0.27 mmol) obtained in
Manufacturing Example 1 and compound 108c (103 mg, 0.64 mmol). [274]
'H NMR (600MHz, DMSO-d6) 8 9.09(t, J= 4.8Hz, 1H), 7.79(d, J=8.4Hz,
2H), 7.72-7.71(m, 3H), 7.19(d, J=-4.2Hz, 1H), 4.890m, 1H), 4.24(t, J
=9.0Hz, 1H), 4.1 2(t, J = 7.8Hz, 2H), 3.94-3.89(m, 3H), 3.62(m, 2H),
3.53(t, J=4.8Hz, 2H), 2.80(t, J= 8.4Hz, 2H), 3.59-3.52(m, 3H),
3.25(m, 1H), 3.11(m, 1H), 2.95(m, 1H), 2.65(m, 1H), 2.55(m, 1H),
2.08(m, 2H); LCMS: 474(M+H.) to C211-120CIN604S N 0 1090 [278]
Compound 15a (450 mg, 0 88 mmoe obtained in Manufacturing Example 3
was dissolved in dichloromethane (10 mL), to which HCI (4 M
1,4-dioxane solution) (10 in.L.) was added, followed by stirring at
room temperature for 1 hour. The reactant was concentrated under
reduced pressure and dried to give light yellow solid compound (425
mg, 0.88 nunol, 100%). This compound (392 mg, 0.81 nunol) was
dissolved in acetic acid (4 mL), to which trimethylorthoformate (2
inL) was added, followed by reflux with stirring. 10 hours later,
after solvent was evaporated all, column chromatography
(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 nunol,
63 %). [279] 'H NMR (400 MHz, CDC13) 6 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, J= 4.4 Hz, 1H), 4.87-4.79 (m, 1H), 4.06 (t, J=
9 Hz, 1H), 3.86 (ddd, J= 14.4 ,6, 3 Hz, 1H), 3.81 (dd, J=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 C181418CIN503S [280]  [281] Example 11:
Preparation of compound 110 [282] boc-N - N H H2N' 15a o 01) HCi N
HN  Th)1. \(H,NN 0 



o s ci 2) CH3C(OEt)3\Lily  s ci 0 110  [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-  34
WO 20101002115PCT/KR2009/003008 lorthoacetate instead of
trimethylorthoformate of Example 10. [284]111 NMR (600 MHz, CDC13)
67.36 (d, J= 9 Hz, 2H), 7.30 (d, J= 4 Hz, 1H), 7.17 (d, J= 9 Hz, 2H),
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 (m, .1H), 3.62-3.57 (m, 2H), 3.49-3.44 (m, 2H),
1.98 (s, 3H); LCMS: 434 (M+H+) to CI9H20 C1N503S [285]  [286]  [287]
Example 12: Preparation of compound Ill  boc-N  rTh 1) HCI    [288]
Compound 15a obtained in Manufacturing Example 3 was used to give the
title compound 111 by the similar manner as described in Example 10
by using triethylorthopropionate instead of trimethylorthofonnate of
Example 10. [289] NMR (600 MHz, CDC13) 6 7.35 (d, J= 9 Hz, 2H), 7.30
(d, J. 4.2 Hz, 1H), 7.18 



(d, J=9 Hz, 2H), 6.90 (d, J= 4.2 Hz, 1H), 6.53 (br t, 1H), 4.85-4.80
(m, 1H), 4.27 (br, 1H), 4.08 (t, 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),
3.62-3.57 (m, 2H), 3.50-3.44 (m, 2H), 2.26 (q, J= 7.8 Hz, 2H), 1.20
(t, J. 7.8 Hz, 3H); LCMS: 448 (M+H) to C201-122C1N503S [290]  [291]
Example 13: Preparation of compound 112 [292]  boc-NN II NH2 CI 112
[293] Compound 15b obtained in Manufacturing Example 4 was used to
give the title compound 112 by the similar manner as described in
Example 10. [294] 'H NMR (600 MHz, CDC13) 6 7.35 (d, J= 9 Hz, 2H),
7.33 (d, J= 4.5 Hz, 1H), 7.13 (d, J=9 Hz, 2H), 6.93 (t, J= 6 Hz, 1H),
6.85 (d, J= 4.5 Hz, 1H), 6.64 (s, 1H), 4.86-4.80 (m, 1H), 4.06 (t, J=
9 Hz, 1H), 3.91-3.85 (m, 1H), 3.80 (dd, J= 9, 7 Hz, 1H), 3.71-3.65
(in, 1H), 3.54 (t, J= 4.8 Hz, 2H), 3.43 (t, J=4.8 Hz, 2H), 2.90 (s,
3H); LCMS: 434 (M+H) to CI9H20C1N503S [295]  [296] Example 14:
Preparation of compound 113 [297]   35 WO
2010/002115PCT/KR2009/003008 bee-NNN u \1) HCI II\ NH2NCI 2)
CH3C(0E03 



0 15b0 113 [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 triethylorthoacetate instead of
trimethylorthofonnate of Example 10. [299] NMR (600 MHz, CDC13) 87.34
(d, J.9 Hz, 2H), 7.31 (d, J.4 Hz, 1H), 7.15 (d, J= 9 Hz, 2H), 6.88
(d, J= 4 Hz, 1H), 6.69 (t, J= 6 Hz, 1H), 4.84-4.78 (m, 114), 4.06 (t,
J.9 Hz, 1H), 3.90 (ddd, J. 11, 7, 3 Hz, 1H), 3.79 (dd, J. 9, 6.6 Hz,
11-1), 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, 31-1); LCMS: 448 (M+H-) to
C20H22C1N503S [300]  [301] Example 15: Preparation of compound 114
[303] Compound 16a obtained in Manufacturing Example 3 was used to
give the title compound 114 as a white solid (7.4 rim, 0.014 mmol, 47
%) by the similar manner as described in Example 10. [304] JI-1 NMR
(600 MHz, DMSO-d6) 89.03 (t, J.5.4 Hz, 1H), 8.65 (s, 114), 7.68 (d,
J= 3.6 Hz, 1H), 7.55 (d, J= 8.4 Hz, 214), 7.19 (d, J.3.6 Hz, 1H),
7.14 (d, J= 8.4 Hz, 214), 4.88-4.81 (m, 1H), 4.17 (t, J. 9 Hz, 1H),
3.85-3.81 (m, 1H), 3.70-3.50 (m, 414), 3.29 (s, 3H), 3.13-3.05 (m,
2H); LCMS: 434 (M+H+) to C01-120C1N503S [305]  [306] Example 16:
Preparation of compound 115    [308]Compound 26 obtained in
Manufacturing Example 5 was added to 4 M HC1 (2 inL), followed by
stirring for one hour. The reactant was concentrated under reduced
pressure, to which trimethylorthofonnate (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%).  36 WO
2010/002115PCT/KR2009/003008 



[309] 11-1 NMR (400MHz, chloroform-d1) 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(m, 4H); LCMS: 421(MH+) to
Ci5HI7C1N404S [310]  [311] Example 17: Preparation of compound 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
Manufacturing Example 5. [314] 'H NMR (400MHz, DMSO-d6) .5 8.93 (t,
J. 5.6Hz, 1H), 7.63 (d, J. 4.2Hz, 1H), 7.50 (d, J. 8.8Hz, 2H), 7.25
(d, J. 8.8Hz, 2H), 7.14 (d, J. 4.2Hz, 1H), 4.79 (m, 1H), 4.13 (t, J
=8.8Hz, 1H), 3.94 (t, J. 4.6Hz, 2H), 3.79 3.56-3.51 (m, 4H), 1.56 (s,
3H); LCMS: 435(M+11,) to Coll19C1N404S  117 [318] Compound 26 (0.20
mg, 0.39 mmol) obtained in Manufacturing Example 5,
cyclopropanecarbonylchloride (50 mg, 0.47 mmol), pyridine (61 mg, 0
78 mmol) and 4-dimethylaminopyiidine (5 mg) were added to
methylenechloride (5 inL), followed by stirring for 2 hours. Upon
completion of the reaction, methylenechloride (50 mL) was added
thereto, followed by washing with distilled water (10 inL) twice.
After concentration under reduced pressure, column chromatography was
performed to give amide compound as a white solid (150 mg, 0.29 mmol,
74%). [319] 'H NMR (400MHz, DMSO-d6) 8 9.90(s, 1H), 8.98(t, J= 6.0Hz,
1H), 7.69(d, J. 4.0Hz, 1H), 7.62(d, J= 8.8Hz, 2H), 7.42(d, J. 8.8Hz,
2H), 7.19(d, J = 4.0Hz, 1H), 4.840m, 1H), 4.21(t, J. 8.8Hz), 3.87(dd,
J= 9.2, 6.4Hz, 1H), 3.78-334(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 nunol) was added to 4N HC1 (in dioxane) (2 mL), followed by
stirring at room temperature for one hour. The reactant was
concentrated under reduced pressure. Toluene (5 mL) and
phosphorousoxychloride (45 mg, 0 29 mmol) were added thereto,
followed by reflux with stirring for  37 WO
2010/002115PCT/KR2009/003008 12 hours. Column chromatography was
performed to give the title compound 117 as a white solid (11 mg,
0.03 mmol, 10%). [321] 'H NMR (400MHz, chloroform-d1) 8 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), 3.790, 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 C211-121CIN404S [322]
[323] Example 19: Preparation of compound 118 [325] Compound 118 was
prepared as a white solid by the similar manner as described in
Example 10 by using compound 33 synthesized by the method of reaction
formula 5. [326] 'H NMR (400MHz, chloroform-J.1) 8 8.55 (s, 1H), 7.52
(d, J= 8.8Hz, 2H), 7.33 (d, J = 4.4Hz, 1H), 7.10 (s, 1H), 7.05 (d, J.
8.8Hz, 2H), 6.89 (d, J. 4.4Hz, 1H), 6.76(t, J= 4.8Hz, 1H), 4.88 (m,
1H), 4.11(t, J. 8.8Hz, 1H), 4.00 (t, J. 4.8Hz, 2H), 3.91-3.77 (m,
3H), 3.74 (t, J =4.8Hz, 2H); LCMS: 448(M+H4-) to Colli8C1N504S [327]
[328] Example 20: Preparation of compound 119 



[329]  RN N " CI 33119 [330] 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. [331] 'H
NMR (400MHz, DMSO-Q 8 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+H1) to
C201-120C1N504S [332]  [333]  [334]  Example 21: Preparation of
compound 120 A rTh 10 0 N N=c\ S--HCI C1    CI 119120 HN N
[335]Compound 119 synthesized in Example 20 was dissolved hi
methanol, followed by 



38 WO 2010/002115PCT/1CR20091003008 deformylation with HO to give the
title compound 120 as a white solid. [336] 11-1 NMR (400MHz, DMSO-d6)
6 8.98 (br t, 1H), 7.69 (d, J. 4.4Hz, 1H), 7.52 (d, J. 8.8Hz, 2H),
7.23-7.19 (in, 3H), 4.83 (in, 1H), 4.18(t, J= 8.4Hz, 1H), 3.84 (m,
111), 3.61-3.55 (m, 4H), 3.06 (t, J= 4.8Hz, 2H), 1.64 (s, 3H); LCMS:
434(M+H) to CI9H20 CiN503S [337]  [338] Example 22: Preparation of
compound 121  [339]     [340] Compound 120 synthesized in Example 21
was reacted with iodomethane to give the title compound 121 as a
white solid. [341] '14 NMR (400MHz, DMSO-d6) 5 8.98 (br t, 1H), 7.69
(d, J= 4.4Hz, 1H), 7.55 (d, J= 8.8Hz, 2H), 7.28 (d, J. 8.8Hz, 2H),
7.19 (d, J. 4.4Hz, 1H), 4.84 (in, 1H), 4.18(t, J. 8.4Hz, 1H), 3.84
(m, 1H), 3.65-2.92 (in, 6H), 2.60 (s, 3H), 1.67 (s, 3H); LCMS:
448(M+H) to C20H22C1N503S [342]  [343] Experimental Example 1:
Inhibitory activity of factor Xa(FXal inhibitor [344] 1) Reagent and
material [345] 5-2765 (N-Z-D-Arg-Gly-Arg-pNA.2HC1), the chromogenic
substrate necessary for measuring factor Xa activity, was purchased
from Chromogenix. Human FXa was purchased from Enzyme Research
Laboratories. 96-well microplate was purchased from Coming Life
Sciences. [346]  [347] 2) Inhibitory activity of FXa inhibitor [348]
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. [349] The
activity of the compounds against purified human FXa was measured
using chromogenic substrate S-2765 (Z-D-Arg-Gly-Arg-pNA.2HC1) in
96-well rnicroplates at 37C. Enzymatic activity was assayed in 100
inM Tris-HC1 buffer (pH 7.8) containing human EXa (2.6 nM), NaC1 (150
mM), PEG 8000 (0.1 %), test compound dilutions (1% DMSO), and 5-2765
(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 (KO against human FXa was calculated according to
the Cheng-Prusoff equation (Ki = IC50/1+[S]/Km), where [S] is the
substrate concentration, and Km is the Michalis-  



39 WO 20101002115PCT/KR2009/003008 Menten constant. KB, was
determined from a Lineweaver-Burk plot. The IC50 was the amount of
inhibitor required to decrease the initial velocity of the control by
50%. IC50 values were calculated using GraFit software version 5.0.12
(Erithacus Software Ltd., UK). [350] Km value used for the
calculation is 125[1M, which is obtained by changing the substrate
concentration at a constant enzyme concentration. [351]  [352]
Experimental Example 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 investigated by measuring protlu-ombin
time(PT). [354] 1) Measurement of PT [355] a) Method usin
coagulometer: Prothrombin time (PT) was measured with a Thrombotimer
4 - channel coagulometer (Behnk Elektronik, Germany). Citrated human
and rat plasma were used in the assays. For the PT measurement, 100
uL of freshly thawed plasma was mixed with 3 uL of serial dilution of
test compound or DMSO. After 5 min incubation at 37C, 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 4C, and stored at -70C. [356]
[357] bl 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 5min at 37C. Absorbance 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 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 mm at 4C, and stored at -70C. [358]   40 WO
20101002115PCT/KR2009/003008 [359] 2) Measurement of antithrombotic
effect using arteriovenous shunt(AV-shunt) model in rats [360]
Antithrombotic effect of the oxazolidinone derivatives with cyclic
amidoxime or cyclic amidrazone group represented by formula I of the
present invention was evaluated using arteriovenous (AV) shunt in
rats. Fasted, male Sprague-Dawley rats, weighed 200-240 g and aged
approximately 7 weeks, were anesthetized by intraperitoneal injection
of urethane (1.25g/kg) or chloral hydrate.An arteriovenous (AV) shunt
in anesthetized rats was performed as described previously, with
minor modification [Journal of Thrombosis and Haemostasis (2004) 3,
514]. The left cominon 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(r)13, MasterFlex, USA) with a
50-mm-long silicone tube (L/S016, MasterFlex, USA) containing a



[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 expeiimentals are shown in Table 1. Effect of compounds on rat
tail-transection bleeding time is summarized in Table 2. Rivaroxaban
represented by formula A was used as the comparison drug. [366]
[Formula A] [367]  H ON [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-  41 WO 2010/002115PCT/KR2009/003008 shunt of
the compounds of formula I  Compounds Ki(nM) 2x2T(uM) Inhibition
ofthrombus formation (-%)   Coagulometer Spectramax  



Rivaroxaban 0.76 0.19 0.03 0.09 75,75* 100 7.11 0.69 0.07 0.25 65,58*
101 109.75 - 1.39 45 102 8.91 1.76 0.77 61 103 53.32 - 1.10 



24 104 10.01 - 0.05 21 105 3.62 0.16 0.04 80 106 >30 - 0.33 - 107
15.96 - 0.16 37 108 15.84 1.00 



0.35 52 109 4.37 0.44 0.21 78,73' 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 0.50 - 5* 115 83.97 - 1.49 29 116 23.22 3.51 0.71
74 117 101 - 2.2 - 118 



132.05 9.3E 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 antitlu-ombotic 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
Rivaroxaban on rat tail transection bleeding time is summarized in
Table 2. [372] [Table 2]  



42 WO 2010/002115PCT/KR2009/003008 [373]Effect of compound 100 and
109 on rat tail bleeding time (n = 13)  Compounds Prolongation of
bleeding time(X-fold)  Dose(mg/kg, p0)  1.25 2.5 5 10 20 Rivaroxaban
3.5 5.0 7.0   100   0.9 



100(HC1 salt)   1.2 0.9  100(NSA salt)   1.1 1.8 5.1 109  2.5 4.0 4.1
109(MSA salt)  2.1 3.8 



5.7   [375] 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 prolongation 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
HC1 so that aqueous solubility can be improved. Aqueous solubility
was measured by the following experiment. [376]  [377] Experimental
Example 3: Measurement of aqueous solubility [378] Compound 100 and
109, the representative oxazolidinone derivative with cyclic
atnidoxime 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. [379] [Table 3] [380] Aqueous
solubility of compound 100 and 109 in the form of hydrochloride and
methanesulfonate  Compounds Aqueous Solubility(mM) Rivaroxaban < 0.05
100-HC1 12  100-NSA > 20 109-HC1 6  



109-NSA > 20  [382]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  43
WO 2010/002115PCT1KR20091003008 aqueous solubility 200 fold as high
as that of Rivaroxaban, the control material. This result indicates
that the oxazolidinone derivatives with cyclic amidoxime or cyclic
amidrazone group of formula 1 of the present invention has high
usability as a composition for oral administration and injection.
[383] As explained hereinbefore, the oxazolidinone derivatives with
cyclic amidoxime or cyclic amidrazone group of formula 1 of the
present invention shows almost no bleeding, one of the serious side
effects of the conventional drug such as Rivaroxaban, but has similar
inhibition activity to Rivaroxaban, and has excellent solubility, so
that it can have excellent usability as a composition for oral
administration and injection. 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 ethbodiments 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 embodiments do not depart from the
spirit and scope of the invention as set forth in the appended claims
44  CLAIMS 1.An oxazolidinone derivative with cyclic amidoxime or
cyclic amidrazone group represented by formula 1, hydrate, 5 solvate,
isomer or pharmaceutically acceptable salt thereof. [Formula I]
wherein,            ring A is a residue selected from the group
consisting 10 of following structure;   



rTh R7-N,N )=N 2--1\1' R8R9R10 R NR13-NN R11R12  R1 through Ru,
independently of one another, represent hydrogen, (CI-C7) alkyl,
(C3-C7) cycloalkyl, (Cs-Cu) aryl or (C4-C12) heteroaryl containing
one to four heteroatom(s) 15 selected from the group consisting of 0,
S and N, or R3 and R4 form a ring by connecting with (C3-05)
alkylene, carbon atom of the alkylene can be substituted with
carbonyl, alkyl, cycloalkyl, aryl or heteroaryl of the R1 through Ru
may be  45 substituted with any one selected from the group
consisting of (C1-C7) alkyl, halo (C1-C7) alkyl, (01-07) alkoxy and
halogen;                R13 is H, (01-07) alkyl, (C3-C7) cycloalkyl,
formyl, 5 C7) alkylcarbonyl, (Ci-C7) alkoxycarbonyl or (05-012) aryl.
2.The oxazolidinone 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. [Formula II]  



[Formula III]  0 )L N 0                          N"ro, , CI
15[Formula IV] [Formula V]  0 [Formula VI]    [Formula VIII]
[Formula IX]  



10[Formula X]    [Formula XI]  47 WIL0 Rm-R te(p R12CI 0 wherein,
R1 through R12, independently of one another, represent hydrogen,
(C1-C7)alkyl Or (C3-C7)R cycloalkyl; -13 is H, (C1-
5C7)alkyl,(C3-C7)cycloalkyl,formylOr(C1-C7) 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 R1 through R12, independently of
one another, represent hydrogen, methyl, ethyl, n-propyl, propyl,
n-butyl, i-butyl, t-butyl, cyclopropyl, cyclobutyl, cyclopentyl or
cyclohexyl; the R13 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. 204.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.     0 )\--0H, 1?--- a
5.Apharmaceuticalanticoagulantcomposition 5 comprising an
oxazolidinone derivative, hydrate, solvate, isomer or
pharmaceutically acceptable salt thereof according to any one of
claim 1 to claim 4. 106.Apharmaceuticalanticoagulantcomposition
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  50 of thrombosis,
myocardial infarction, arteriosclerosis,
inflammation,stroke,anginapectoris,restenosis,
intermittentclaudication,phlebothrombosis,pulmonary embolism,
arterial thrombosis, myocardial ischemia or 5 thromboembolism.
7. Apharmaceuticalanticoagulantcomposition comprising an
oxazolidinone derivative, hydrate, solvate, 10 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. 15        8.
Apharmaceuticalanticoagulantcomposition 



comprising an oxazolidinone derivative, hydrate, solvate, isomer or
pharmaceutically acceptable salt thereof according 20 to any one of
claim 1 to claim 4, for preserving blood, plasma or blood products in
vitro. 




