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[3] in which

[4] A,D,E, G, Y and Q are as defined below, which are effective as an inhibitor for
xanthine oxidase, a process for preparing the same, and a pharmaceutical composition
comprising a therapeutically effective amount of the same.

[5]

Background Art

[6] Xanthine oxidase is known as an enzyme which converts hypozanthine to xanthine
and further converts thus-formed zanthine to uric acid. Although most mammals have
uricase, humans and chimpanzees do not, thereby uric acid is known to be the final
product of purine metabolism (S. P. Bruce, Ann. Pharm., 2006, 40, 2187~2194).
Sustained elevation of blood concentration of uric acid causes various diseases, repre-
sentatively including gout.

[7]

[8] As described above, gout is caused by an elevated level of uric acid in the body, in-
dicating the condition in which uric acid crystals accumulated in cartilage, ligament
and surrounding tissue induce severe inflammation and pain. Gout is a kind of in-
flammatory articular disease, and its incidence rate has steadily increased during past
40 years (N. L. Edwards, Arthritis & Rheumatism, 2008, 58, 2587~2590).

[9]

[10] From the 1960s to the mid-1990s, gout patients in the West exhibited an astonishing
increase of about 200~300%, mainly in males. The increased rate of gout patients can
be traced to obesity, aging, kidney function decline, hypertension, etc. The incidence

rate of gout appears to be a level of about 1.4/1,000 persons, but it also depends on the
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[16] Thus, in order to develop novel xanthine oxidase inhibitors various researches have
been conducted resulting in numerous patent publications (for example, WO
1992/009279, WO 1998/018765, WO 2007/004688, WO 2007/043457, WO
20087126770, WO 2008/126898, WO 2008/126899).
[17]

[18] Among these, WO 1998/018765 describes the inhibitory effect of pyrazoles and
phenyl derivatives against xanthine oxidase, and WO 2008/126898 reports that indole
compounds exhibit an inhibitory effect against xanthine oxidase.

[19]



[21] [22] Another object of the presenf invention is to provide a novel
process for the preparation of the conpounds of formula (1). [23] [24]
Still anovbeslighpmst of the present invention is to proPCHEKR2010/006760
pharmaceutical conposition for the inhibition of xanthine oxidase, which
conprises a therapeutically effective amount of the conpounds of formula
(1) as an actpiselosuge@sti BiVentiot] [26] Still another object of the present
invention is to provide a nethod for the treatnent and/or prevention of the
di seases assdaciimidalWPrablemt hi ne oxi dase such as hyperuricenia, gout,
heart f Iure, dney
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the follFdwi ng ARihgsCRIeCh 9L ¢ f@@felﬁ Invgngiqn is t[)@é}waena pRvE a%e% foful a (1)
[31] A i s selpegiargioh b Metddenpoohdsavtifognaubst i tuents A-i, Aii, Adii, Aliv,

¥i, A-vii and A-viii: 11321 4 WD 2011/ 043568PCT/ KR2010/ 006760
th) % %A—vii)(A—viii)

[24] Still another object of the present invention is to provide a pharmaceutical com-

position for the inhibition of xanthine oxidase, which comprises a therapeutically

effective amount of the compounds of formula (1) as an active ingredient.

[25]

[26] Still another object of the present invention is to provide a method for the treatment
and/or prevention of the diseases associated with xanthine oxidase such as hyper-
uricemia, gout, heart failure, cardiovascular disease, hypertension, diabetes, kidney
disease, inflammation and articular disease, and inflammatory bowel disease, which
comprises using the compounds of formula (1) as an active ingredient.

[27]

Solution to Problem

[28] In order to solve the above stated technical subject, the present invention provides the
compounds of the following formula (1):

[29] o)

0 \A\ /D
STy
2 I\!
- Q D

[30] in the above formula (1)

[31] A is selected from the following substituents A-i, A-ii, A-iii, A-iv, A-v, A-vi, A-vii
and A-viii:

[32]



[33] wherein [34] J represents hydrogern, hal ogen, or hal ogen- substituted
or unsubstituted Cl-C6-al kyl, preferably Cl-C4-al kyl, [35] X represents O
or S, [36W020rigEsws8ents C or N, [37] E represents hydro@€m/KRalopyersp cyano,
nitro, substituted or unsubstituted Cl-C6 - al kyl, or substituted or
unsubstituted Cl- CB al koxy, [38] D represents hydrogen, hal ogen, cyano,
nitro, hal ogen-sub uted or unsubs uted C1 -C6-al k -CHO, or
-CH=N-OH, [ 39] Ql | ected fromth Ilomnng substi nts Qi, Qii and
Qiii-1to Q4||- (Qw) hydr en’ 41] (Qii) uted or
unsubstituted( i umbte Zg iy at and str Bt cNal , branched or
cyclic al kyl; ﬁ 2] ((}lll-l) [43] " n Fﬂ [ 44] (mh reln Wrepresents 0 or S,

R7 represents hydrogen, or substituted or unsubstituted | ower alkyl, and n
denotes an integer of 0-3); [45] (Qiii-2) [46] N - R9 11471(mherein w

represents 0 or S, and R9 each r sent hydrogen ower alkyl, 5 WD
2011/ 043568PCT/ KR2 \006760 and m tgs an |nteger’ -3);
Ny, N z%, N % S
(A-ivy Y (A-v) Y (A-¥i)
_-%5 N—N
\, M
z
(A-vi) J (A-vii) J

[33] wherein

[34] J represents hydrogen, halogen, or halogen- substituted or unsubstituted C,-Cs-alkyl,
preferably C;-C4-alkyl,

[35] X represents O or S,

[36] Z represents C or N,

[37] E represents hydrogen, halogen, cyano, nitro, substituted or unsubstituted C,;-Cs -
alkyl, or substituted or unsubstituted C,;-Cs-alkoxy,

[38] D represents hydrogen, halogen, cyano, nitro, halogen-substituted or unsubstituted C,
-Cs-alkyl, —CHO, or -CH=N-OH,

[39] Q is selected from the following substituents Q-i, Q-ii and Q-iii-1 to Q-iii-9:

[40] (Q-1) hydrogen;

[41] (Q-ii) substituted or unsubstituted, saturated or unsaturated, and straight-chain,

branched or cyclic alkyl;
[42] (Q-iii-1)
[43]

I
7 ‘ ’J
R7
[44] (wherein W represents O or S, R7 represents hydrogen, or substituted or unsub-

stituted lower alkyl, and n denotes an integer of 0~3);
[45] (Q-iii-2)

R9
[47] (wherein W represents O or S, R8 and R9 each represent hydrogen or lower alkyl,



[48] (Qiii-3) R8 [50] (wherein R8 and 9 each represent hydrogen or | ower
al kyl, and mdenotes an integer of 1-3); [51] (Qiii-4) [52] [ 53]
(wher ei n WOQotMd37881 each represent hydrogen, hal ogen, [POBGKR2810KOKI600r
| ower al kyl, and m denotes an integer of 1-3); [54] (Qiii-5) [55] O
'6S-R12 0 [56] (wherein R12 represents substituted or unsubstituted | ower
al kyl or ar omad hcdgo@d@an iaBgervof depet es an i nteger of 0-3); [57] (Qiii-6)
[ 58] Rj[g N-R14_0..[59] (wherein R13 and R14 each represent substituted or
unsubst %ut ed Po%e al kyl, or together with Nto which they are attached
may for{ﬁﬁ]a 3-7 menber Ed het er ocycle, and n denotes an integer of 0-3); [60]
(Qiii-7) [61] gv\é - R15 0 [ 62] (wherein R15 represents substituted or
unsubstituted Fowensy aI kNI and m denotes an integer of 1-3); [63] (Qiii-8)
11641 rg

R9

[50] (wherein R8 and R9 each represent hydrogen or lower alkyl, and m denotes an
integer of 1~3);
[51] (Q-iii-4)

[52] ] AR
ST
\d -
R10
[53] (wherein R10 and R11 each represent hydrogen, halogen, lower alkoxy or lower

alkyl, and m denotes an integer of 1~3);

[54] (Q-iii-5)

[55] 0
4 s Rz
0
[56] (wherein R12 represents substituted or unsubstituted lower alkyl or aromatic group,

and n denotes an integer of 0~3);

[57] (Q-iii-6)

[58] R13
| 1 N-R14
ke,
[59] (wherein R13 and R14 each represent substituted or unsubstituted lower alkyl, or

together with N to which they are attached may form a 3~7 membered heterocycle, and
n denotes an integer of 0~3);
[60] (Q-iii-7)

[61] ?

O

[62] (wherein R15 represents substituted or unsubstituted lower alkyl, and m denotes an
integer of 1~3);

[63] (Q-iii-8)

[64] R



6 WO 2011/ 043568PCT/ KR2010/ 006760 [ 65] g wherein m denotes an integer of
1-3); [66] (Qiii-9) [67] O N--- R15 [68] (wherein Rl5 represents
substi t utwo 20r1/488bsti t uted | ower al kyl, and m denot es PER/HRWBY®s760f 1- 3) ;
[69] Y represents hydrogen, hal ogen, substituted or unsubstituted,
saturated or unsaturated, and straight-chain, branched or cyclic alkyl,
substi lesled or(whegibstdehoteedn Blegdbohll KYXy, or substituted or unsubstituted
aromatiﬁ]or h Q@.r.ggf}ronatic group, and [70] G represents hydrogen, or
represé ?s substifUt ed or unsubstituted, saturated or unsaturated, and
strai gh6Zlchai n, br anchqﬂ or cyclic alkyl. [71] [72] Hereinafter, unless
specially restricted, tlhe conpounds of formula (1) as an active ingredient
of the therapeut/i[/t\\ﬁggJen't\le ude all their pharnaceutically acceptable
salts and isoners, and they should be instrued to fall under the scope of
the preggnt i NyABLiPR15 fePresbME s @RAUR GNERuRkinRIPIARALIKON afhYdenbRE¥nar e
sinply referred to_as_ ' conpounds of formula (1)' in the present
speci fi cati of®§e5®f 1~3)74] The above conpounds of formula (1) according to
the pr¢egnt i nvespiésents haa®gen,ddiogen,dubdtiitedbr eiebititalked shatutgttdioe uhf om t he
earlier known_ xanthine oxi.dase. i nhibitors. .As o] i.n the follow
exper | ment o, PHELAR urRRgn, Bl U Sk kS By e ™S s P i e
oxi dase assoéisallscyvpitsubgfouted ol husipstithiey acamativeor s edodfr@matichgopp.emdnt i on and
treat merg) of G REASESs %?ﬁ%géﬁ%?gep%s%ﬂts%%&i%t@@o%sqgs?ﬁge&%ﬁﬁrﬁéd off 8h-
exanpl e, "hyperurrcem a, "heart fallure, cardiovascul ar di sease,
hyper t ensi on Saiadgsk ped straighiribgingbapehed oricyglicaddt i on, articul ar di sease,
etc. [[®]] [76] The ternms as used herein will be briefly explained bel ow.
[77] [Z8] If there.is no special mention in the present specification, the
Lerm " $0flsti ¢ gnererandineproibenriisdnde eimpAEIf oL Mo has enddyeoh:
bei ng subst i terddécht afitheuhs aiesitic tipéne dnclude dllnkeic ab@matedtisuldy bdce pabld,siltd drel
radical may b subshi it oYk YiAHRE 10/t ANab e RGBSR HYprREn R on ™" ©
groups sel ecte rom al kyl, cycloal kyl, "hydroxy, alkoxy, ‘nmercapt o,
al kyl t hi 0, cygnthe deavanignee of exmonyipn onlyi desatsoripbly mferied taad comgpunds of
protective desiyal [ 4ed: thé hrelBRSHREfi@LiBn. these groups may be furthernore
substituted. [79] [80] As used herein, "pharnmaceutically acceptable salts"
means thel salt forms of a conpound, which neither give any serious
irritatygn to THeebovgamsdintiooiorablat(Meaccdrdip @ARd pRéah aBRATIKRRR LA{ude6760
conpound | s A7k ehenet ARk MRRCnL B6iRl RIS CalniREbltlL i SRnR0L As

shown in the following experiments, they exhibit an excellent inhibitory effect against

xanthine oxidase associated with gout. Thus, they can be used for the prevention and
treatment of diseases associated with xanthine oxidase, such as, for example, hyper-
uricemia, heart failure, cardiovascular disease, hypertension, diabetes, kidney disease,

inflammation, articular disease, etc.

[75]

[76] The terms as used herein will be briefly explained below.

[77]

[78] If there is no special mention in the present specification, the term “substituted or un-
substituted” means to include both the cases of being substituted and unsubstituted. In
the case of “substituted,” the radical may be substituted individually and independently
by one or more groups selected from alkyl, cycloalkyl, hydroxy, alkoxy, mercapto,
alkylthio, cyano, halogen, carbonyl, thiocarbonyl, nitro and their protective derivatives.
If appropriate, these groups may be furthermore substituted.

[79]

[80] As used herein, “pharmaceutically acceptable salts” means the salt forms of a

compound, which neither give any serious irritation to the organism to which the



conpound. Such a "pharmaceutically acceptable salt" includes a non-toxic
acid addition salt containing a pharmaceutically acceptable anion, for
exanpl e, wWO=al1043d68h i norgani ¢ aci ds such as hydrochl or PCTA®R2d10/®atsbur i c
acid, nitric acid, phosphoric acid, hydrobrom c acid, hydriodic acid, etc.;
a salt with organic carboxylic acids such as tartaric acid, formc acid,
citric acid, caggbirgl 1a@dﬁlun1§téﬂeainbﬂdma;getthe:bi@ﬁig@hal acftivﬁﬂlas@m@e(qiemmaﬁm,
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used herein, “i'soner ireans Pt hose havi ng he ‘sale chem cal or nol ecl
fornul a as, lbiso fompn a@hamgacartlcgﬂze p¢agplable sdlt,ffbeﬁmmplc raghat Wlﬂ?eallsainmotmds of
formula ( 1) » affalis@bdrgh ﬁl@ﬁfs%ﬁéh asTllf'tﬁlucfﬁ) @Bﬂ)iﬂﬂld gol%sﬁrﬁrcrﬁ']r@lﬁ’m( Iq‘lll%l%fSluw eurgesent

i nvention may have an oxi ne struct ure exi st In form Of
geonetri cal |S§16Wéth§fm¥9 aids |sh ag b@lneAqmglmmf'e g}%‘#ﬁww t PreAnrorg ¢ st Wil t hei r
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pol ycyclic (i &4 ods! ri ngs sharing the adj acent carbon pairs) groups. [89]

[ 86] As usednherel n, "heteroaromatic" means a heterocyclic aryl group

havi ng [Bllcoval ent rr electronic systemand at |east one ring. It includes
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and "al ki ne" gqgéb? 9iR¥Ro WO 2011/ 043568PCT/ KR2010/ 006760 havi ng at

| east one carbon-carbon triple bond. Regardl ess of being saturated or
unsat uddled, the alkyl group may be branched, linear or cyclic. [89] [90]
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of "sub8ilituted," the radical may be substituted individually and
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sul fur, etc. 6%% opt.i.onal | y i ncl ude 3. doubﬁ)e b(%nd The typical exanples

t her eof mmay |ﬂh‘8‘ih AP HERATF i R ARS: RYPTBT I N9 ¥r ol i di e,

i m dazg87lne, im dazolidine, pyrazoline, pyrazolidine, pyran, piperidine,

Uﬁ;f’gg ?Or thi %E;%& RBRY ﬂ “%Eylp'n?e%g?ﬁ Q@haﬁ% (ﬁydr%?%(]oo%kl%?% e@rl?;%%]&ﬁ{ 1%'84{;
1)L 95] [ %I a &th@tedt adleyis nptreonkenipg alkend orsadlein friacety riodll, wayarbenseiwried ued
to have the pRaM AGELAYENhQRAL hikeMGENRHOAhid ). THY ©rrh HakehePYndnski | | ed

artisan.
group having at least one carbon-carbon double bond, and “alkine”” means a group



[97] [98] Preferred conpounds anong the conpounds of fornula (1) above are
those wherein Qis selected fromthe follow ng substituents Qi to Qiii-8
[99] (Q iwolydragma; [101] (Qii) Cl-Cs-alkyl which is Ba3oIRDIGMWEEA Or
substituted by a group selected from hal ogen, hydroxy, C3-Cr7-cycloal kyl and
0-R6 wherein R6 represents Cl-Cr-al kyl; (Qiii- 1) [103] (wherein W
Irepr eselnL sI Ohaffl(rj@,at Ristloap cadentsbby diflgbond. Wegsidst bitlzﬁnegisama?ﬂs)ubmti t ut ed
ower al ky nd_ n n s .an in Qiii-2) 111051 9 WO
2011/ 043568P %/aglﬁ'gﬂgﬁlpvq} %%Eﬁn&%mfe)fbg% Cy(c\#ﬁer ein Wrepresents 0 or

S, R8 489 RO each represent hydrogen or |ower alkyl, and m denotes an

I nt egeg Gﬁf 1- Inteds Her fsgsfa'tédr gpelaﬁlgﬁ%%jo% E}R%nkeﬁlq ?]to ,@M\/@ﬁrbgﬁ Qtoﬁgigrgfthgg each

represent hydrogen or tes an I nteger [ 110]

(Qiii-4) | i(mqr a@%ﬁéﬂéﬁpﬁnmwném i1 cabon afoamsy ééémw%lya@ragléwherﬁ&fogen

| ower al koxy nQithy10MBY1, plokyl, isopRipy MbE&NAsDutAN-thuly g8 tyI0hexdA, Bttienyl,
propenyl, butenyl, ethinyl, propinyl, butinyl, cyclopropyl, cyclobutyl, cyclopentyl, cy-
clohexyl, etc. can be mentioned. The alkyl group may be substituted or unsubstituted.
In the case of “substituted,” the radical may be substituted individually and inde-
pendently by one or more groups selected from cycloalkyl, hydroxy, alkoxy, mercapto,

alkylthio, cyano, halogen, carbonyl, thiocarbonyl, nitro and their protective derivatives.

[91]

[92] As used herein, “heterocycle” means a group wherein the ring carbon atom is
replaced by oxygen, nitrogen, sulfur, etc. It may optionally include a double bond. The
typical examples thereof may include but are not limited to pyrroline, pyrrolidine, imi-
dazoline, imidazolidine, pyrazoline, pyrazolidine, pyran, piperidine, morpholine,
thiomorpholine, piperazine, etc.

[93]

[94] As used herein, “halogen (or halo)” means F (or —F), CI (or —Cl), Br (or —Br) and
I (or —I).

[95]

[96] Other terms in the present specification may be construed to have the meaning con-
ventionally understood in this field by a skilled artisan.

[97]

[98] Preferred compounds among the compounds of formula (1) above are those wherein

Q is selected from the following substituents Q-i to Q-iii-8:
[99] (Q-1) hydrogen;
[100] (Q-i1) C;-Cs-alkyl which is unsubstituted or substituted by a group selected from
halogen, hydroxy, Cs;-C;-cycloalkyl and O-R¢ wherein R¢ represents C,-C;-alkyl;
[101] (Q-iii-1)

[102] oW
//{/ J(r?\\ ‘ J
R7

[103] (wherein W represents O or S, R7 represents hydrogen, or substituted or unsub-

stituted lower alkyl, and n denotes an integer of 0~3);
[104] (Q-iii-2)
[105]



[113] (Qiii-5) [114] O nS -R12 0 [115]g (wherein R12 represents substituted
or unsubstituted | ower al kyl or aromatic group, and n denotes an integer of
0-3); [1M8D200/i4B3686) [117] R13 N-R14 0 [118] (wherein RCI/KRd10RD476@acCh
represent substituted or unsubstituted | ower alkyl, or together with Nto
which they are attached may forma 3-7 nenbered heterocycle, and n denotes
an i nteger of ? 119] (Qiii-7) [120] O S HR15 0 [121] (wherein R15
represents subst tuted -® unsubstituted | ower alkyl, and m denotes an 10
WO 2011/ 043568PCT/,KR2010/ 006760 integer of 1-3); [122] (Qiii-8)

R9
[106] (wherein W represents O or S, R8 and R9 each represent hydrogen or lower alkyl,

and m denotes an integer of 1~3);
[107] (Q-iii-3)

[108] I‘?B
% i \\\ \‘ff‘;\/N
pA O
R9
[109] (wherein R8 and R9 each represent hydrogen or lower alkyl, and m denotes an

integer of 1~3);
[110] (Q-iii-4)

[111] { } - R11
my 7/\::\\
W\\\ S J
TR10
[112] (wherein R10 and R11 each represent hydrogen, halogen, lower alkoxy or lower

alkyl, and m denotes an integer of 1~3);

[113] (Q-iii-5)

[114] 9)
4 s Rz
0
[115] (wherein R12 represents substituted or unsubstituted lower alkyl or aromatic group,

and n denotes an integer of 0~3);
[116] (Q-iii-6)
[117] R13
{ %\\/\;/,N—m 4
) n \:\o
[118] (wherein R13 and R14 each represent substituted or unsubstituted lower alkyl, or
together with N to which they are attached may form a 3~7 membered heterocycle, and
n denotes an integer of 0~3);
[119] (Q-iii-7)

[120] 0
|

0]

[121] (wherein R15 represents substituted or unsubstituted lower alkyl, and m denotes an



[123] m N [124] (wherein mdenotes anqjnteger of 1-3). [125] [126] Al so
preferred conpounds are those wherein Ais selected fromthe foll ow ng sub-
stituent sWO2011/043368, A-iv, A-v, A-vi, A-vii and A-viii: PCT(kR2010/00biN0 (A Vv
) (A vi) (A-vii) z-Jh (A-viii) [128] wherein [129] J represents

hal ogen-substituted or unsubstituted Cl-C4-al kyl, [130] X represents 0 or
S, and [131] idegeepresgnts C or N [132]

[122]  (Q-iii-8)

[123] .
™
L0
[124] (wherein m denotes an integer of 1~3).
[125]
[126] Also preferred compounds are those wherein A is selected from the following sub-

stituents A-i, A-ii, A-iii, A-iv, A-v, A-vi, A-vii and A-viii:

[127]

(A-i) ! A-iiy X a-iiy N
) % 5
. 'jf%/ N i?&/N% /s
(A-1v) (A-v) (A-v1)
— N—N
Z
(A-vil) J (A-vi) !
[128] wherein
[129] J represents halogen-substituted or unsubstituted C;-C,-alkyl,
[130] X represents O or S, and
[131] Z represents C or N.
[132]
[133] In the preferred compounds of formula (I), E represents hydrogen, halogen, cyano or
nitro.
[134]
[135] In the preferred compounds of formula (I), D represents halogen, cyano, nitro, or
—CHO.
[136]

[137] In the preferred compounds of formula (I), Y represents hydrogen, C;-C;-alkyl, C;-C;
-alkoxy-C;-C;-alkyl, or aromatic group.

[138]

[139] In the preferred compounds of formula (I), G represents hydrogen.

[140]



[133] In the preferred conpounds of fogyrula (1), E represents hydrogen,

hal ogen, cyano or nitro. [134] [135] In the preferred conpounds of formula
(1), D repoesanusseial ogen, cyano, nitro, or -CHO [ 136] PCIKR2p10/006Tche
preferred conmpounds of formula (1), Y represents hydrogen, Cl-Cr7-alkyl,
Cl-C7 -al koxy-GC -C7-al kyl, or aromatic group. [138] [139] In the preferred
conpoundsi jof thftlIﬂmﬂzaly(ﬂréf,en@d ceppesriRamony tieqgeferred dhPdundd bf Wnula (I) are

2011/ 043568P§;I’/ K%OlO/ 006760 [141] Particularly preferred conpounds anong
the preferre i4s of fornmula (1) are those wherein [142] Ais

sel ect ét#F]r omA besefegteld dwinm thedobbewingwabdtisuehts A-1AAHV, AAs A viAndiA-gnd A- vu:

[ 144] ﬁ%el n [145] J represents hal m%n substltut ed or unsubstituted

Cl- C4- [ 146] X presents 0 or Nand [147] Z r esents C or N,
[ 148] E represents en or cyano D represent N%/ano or nitro,

[150] Qis selecteg hefollowh‘gﬁﬁu tituents ii and Qiii-1
[151] (Q1i) hyql,mgen (A-iv) (A-V)
S
(Aa-vi) Y @A-viy

[144] wherein

[145] J represents halogen-substituted or unsubstituted C;-Cs-alkyl,

[146] X represents O or S, and

[147] Z represents C or N,

[148] E represents hydrogen or cyano,

[149] D represents cyano or nitro,

[150] Q is selected from the following substituents Q-i, Q-ii and Q-iii-1:

[151] (Q-1) hydrogen;

[152] (Q-i1) C;-Cs-alkyl which is unsubstituted or substituted by a group selected from

halogen, C;-C;-cycloalkyl and O-R¢ wherein R represents C;-Cy-alkyl;
[153] (Q-iii-1)

[154]
I

[155] (wherein W represents O or S, R7 represents hydrogen or C;-C4-alkyl, and n denotes
an integer of 0~3);

[156] Y represents hydrogen, C,-C,-alkyl, C,-C,-alkoxy-C;-C4-alkyl or phenyl, and

[157] G represents hydrogen.

[158]

[159] The representative compounds of formula (1) according to the present invention
include the following listed compounds:

[160] 1. 1-(3-cyano-1-isopropyl-indol-5-yl)pyrazole-4-carboxylic acid;

[161] 2. 1-[3-cyano-1-(cyclopropylmethyl)indol-5-yl]pyrazole-4-carboxylic acid;

[162] 3. 1-[3-cyano-1-cyclopropyl-indol-5-yl]pyrazole-4-carboxylic acid;

[163] 4. 1-(3-cyano-1-isobutyl-indol-5-yl)pyrazole-4-carboxylic acid;

[164] 5. 1-[3-cyano-1-(2,2-dimethylpropyl)indol-5-yl]pyrazole-4-carboxylic acid;



[152] (Qii) Cl-Cs-alkyl which is unsupstituted or substituted by a group
sel ected from hal ogen, C3-C7-cycloal kyl and 0-R6 wherein R6 represents
Cl- C4- al kyD;20{11B3368( Q- iii-1) [ 154] [ 155] (wherein W pepngRem®c®oor S,
R7 represents hydrogen or Cl-C4-al kyl, and n denotes an integer of 0-3);

[ 156] Y represents hydrogen, Cl-C4-al kyl, Cl-C4-al koxy-Cl-C4-al kyl or
phenyl [1651d [ 01}[3Gynap €3endttoxyytyDgRID-5{ylipSlazole Lo&irbdhgicraejdt esent at i ve
R T
1- ( 3- cy&imd- 1- i% dfBapyho-ilwddbdyl idpl b gtlpyezdlecacdibxylicacidci d; [ 161] 2.
1-113- 0- 1- gye&l ) )4 RGOl < B- ra -4- oxylic acid;

[ 162] §¥aﬁ-11§%g(gﬁgg%?gxkggggﬁgfkaghdgﬁgﬁﬁ$¥Fhﬁ§§§§¥é¥ﬁgggrquyLic aci d;
[163] 41690- (3-18y ﬁ&ﬁzan%ﬁ&hﬂypmpmnialgfy) pazbpeazele4rasshorylie agdi d;
1112“5170@%&-1@;1/ 3\%%%1”-8%?%& 1ﬂ8ydnpjé§2;ihddlgw?;g§rayb1kw&ﬁg&iyﬁc4tcﬁar boxylic
aci d; . o

1-113- c!%]do- 1%(%2% FH%B&?EE%P{‘WE;HB{?%' ]I'?‘B%F]]b}’iw&zﬁl%%%B%WiC&C%i d; [166]
7. 1- (3113)ano-1B: $¢8-chutoyl (¢yrttpiofhmathy indaz Hlyd- Anearybpysabole-Bcirboxylit67] 8.
1-113-cyano-%é£yclobutyl-|nd01-5-ylIpyrazole-4-carboxyllc acid; [168] 9.

1- (3-cyano- 1-cycl opentyl -i ndol-5-y1)-pyrazol e-4-carboxylic acid; [169] 10.
1- 113- dyaHo- 1-1d111B-uprropt-opartivxydthyhmdolis 5ilyd-mepfyit-ayovele4t-cabdrokiylakid; aci d;

[ 170] :t 17 4] 1 (ciit. é— [3—cKan0— 1 —isopraf)r%)_ygindol—S -yl]-3- it_ri%l_ugfolmeth lg)zlrazole—4—carboxylic
i

1- 113-cyano- 1- trahydrofu -y1l)-i'ndo - pyrazol e- 4- carboxylic
aci d; acid,

[175] 16.
1-[3-cyano-1-(cyclopropylmethyl)indol-5-yl]-3-(trifluoromethyl)pyrazole-4-carboxylic
acid;

[176] 17. 1-(1-isopropyl-3-nitro-indol-5-yl)pyrazole-4-carboxylic acid;

[177] 18. 1-(3-cyano- 1-isopropyl-indol-5-yl)-1,2,4-triazole-3-carboxylic acid;

[178] 19. 1-(3-cyano- 1-isopropyl-indol-5-yl)imidazole-4-carboxylic acid;

[179] 20. 5-(3-cyano- 1-isopropyl-indol-5-yl)-thiophene-2-carboxylic acid;

[180] 21. 2-(3-cyano- 1-isopropyl-indol-5-yl)isonicotinic acid;

[181] 22. 2-[3-cyano-1-(cyclopropylmethyl)-indol-5-yl]isonicotinic acid;

[182] 23. 2-[3-cyano- 1-(tetrahydrofuran-3-yl)-indol-5-yl]isonicotinic acid;

[183] 24. 2-[3-cyano- 1-(1-fluoropropan-2-yl)-indol-5-yl]isonicotinic acid;

[184] 25. 2-[3-cyano- 1-(2-methoxyethyl)-indol-5-yl]isonicotinic acid;

[185] 26. 2-(3-cyano- 1-isopropyl-indol-5-yl)-6-methylisonicotinic acid;

[186] 27. 2-(1-isopropyl-3-nitro-indol-5-yl)isonicotinic acid;

[187] 28. 1-(7-cyano-2-phenyl-1H-indol-5-yl)-pyrazole-4-carboxylic acid;

[188] 29. 1-(7-cyano-2-isopropyl-1H-indol-5-yl)-pyrazole-4-carboxylic acid;

[189] 30. 1-(7-cyano-2-methoxymethyl-1H-indol-5-yl)-pyrazole-4-carboxylic acid; and

[190] 31. 1-(7-cyano- 1H-indol-5-yl)-pyrazole-4-carboxylic acid.

[191]

[192] The present invention also provides processes for preparing the compounds of

formula (1). One of ordinary skill in the art to which the present invention pertains (“a
skilled artisan””) may prepare the compounds of formula (1) via various routes
according to their structures, and such processes should be construed to fall under the
scope of the present invention. In other words, the compounds of formula (1) may be
prepared by optionally combining various synthetic methods which are described in

the present specification or disclosed in the prior arts. The processes for preparing the



[171] 12.

1-113-cyano- 1-i sopropyl -i ndol-5-y11- 3- nethyl pyrazol e- 4- car boxylic aci d;
[172] 13.WO 2011/043568 PCT/KR2010/006760

1- 113- cyano- 1- (cycl opr opyl net hyl )i ndol-5-y11- 3- et hyl - pyrazol e- 4- car boxylic
acid; [173] 14.

1-1%3-Fyanf tofmaourels b Xyretuly( 1) icowte bvén kb -pBoddedel yhd my¢maz hinted tcbhoxyl i ¢
acid; [174] 15,

1- 113- cyano- fXP%8$?8§§W i ndol-5-y11-3-(trifluoronethyl)pyrazol e-4-carboxyli
c acid;[193175] 16.

1-113- J#°; 1- %;C&F tg@]w%;&&@g i ddrRtRhaPodbinda (1) WhdHAr@IBId%dRyLAzZo! e- 4-

car box aci

1- (1- i sopr opyayefireraged hysactigcopppnagopidonnga (hoxih cemp@iings of fopmplayg)

1- (13- cyano- 1ij gRpré&RNée ddfle, Is Vidpictkd Zn dretfbllewRk Redokad RB%Mki(¢):aci d; [ 178]
19. 1- &gxﬁyano 1-i sopropyl-indol-5-yl)im dazol e-4-carboxylic aC|d [179]

20. 5- yano- 1-i sopropyl -i ndol-5-y1)-thi ophene- 2-car boxylic aC|d [ 180]
21. 2- (B9@yan@eheti@ppehepyl i- i ndol-5-y1)i sonicotinic acid; [181] 22.
2-113-§¥@ﬂ0 1- (cycl opropyl net hyl )-i ndol-5-yllisonic¢cotinic acid; [182] 23.
2-113 o-1- (tetﬁahydrofuran 3-yl)-indol- 5- y||IS%nICOtInIC aC|d [ 183]
24. 2- 113 cyands. %1 quoroBropan 2-y1)-indol- 53¥JFr oni cot jhni c aC|d [ 184]
25. 2-113-cyano- I- (2-net hoxyet hyl ) -i ndol- 5- ylllsonlcotlnjc ‘aci d; [185] 26.
2- (3-cyano-1-isoprop Ihlpdoi -y1) -6grethylisoni cotinic ‘Chdﬁy[186] 27.
2-(1-isopropyl- 3- nltrQ-Indﬁi -y1)1sonicotinic acid; [1871N28.

1- (7-cyano- 2- phenyl- gH i ndol-5-y1) - pyrazol e- 4- carboxyllc aqid [ 188] 29.
1-(7-cyano- 2-i sopropyl- 1H i"hdo1- 5- y1) - pyrazol e- 4- carboxylic acid; [189] 30.
1- (7-cyano- 2- net hoxynet kyl- 1H i ndo135-y1) - pyrazol e- 4- carbhoxyl i ¢ acid; and
[190] 31. 1-(7-cyano-1Hindol-5-yl)-pyrazol e-4-carboxylic acid. [191]

[ 192] The8lpresent invention al so provides processes for preparing the

conpounggyof ﬂgﬁggh@vék}mxgmﬁbggﬂgFglnary sk|IL inthe art to which the
pr esent |nvent|ond£erta|ns I"ed artisan may prepare the conpounds

of for A (1)AP-EFarY sk @&@%@ef%é&rdh%@rmalat(ﬁéafPO@tPre&deﬁiSsat Qdndsuch
processes sh@,&@ﬁa@aﬁ@nstrued to fall under the scope of the present

e e S ORI ARl B TR SRS
pr esent specmﬁbgainmmhmmmdﬁmgkmsgﬁuﬂmﬂEMHﬁmwknw,aﬁhmnnmhhmmmdﬁﬁgkag,ﬂar
pr epar i[@(gz]t he
[203] The above reaction may be carried out in an organic solvent such as dimethyl-
formamide, dimethylacetamide, acetonitrile, etc., and in some cases a mixture of two
or more organic solvents may be used. Typical examples for the base used in the
reaction include sodium hydride, sodium hydroxide, potassium t-butoxide, cesium
carbonate, potassium carbonate, sodium carbonate, potassium bis(trimethylsilyl)amide,
etc., and in some cases a mixture of two or more bases may be used together.
[204]
[205] If necessary, when G is not hydrogen, the compounds obtained by the above
Reaction Scheme (1) may be hydrolyzed to give the compounds of formula (1)

wherein G is hydrogen.

[206]

[207] As another typical process, the compounds of formula (1) wherein D is not hydrogen
and Q is hydrogen may be prepared by introducing the substituent D according to the
following Reaction Scheme (2):

[208]

[209] Reaction Scheme 2



13 WO 2011/ 043568PCT/ KR2010/ 006760 conpgunds of formula (1) cover even such
processes and are not |limted to those explained below [193] [194] As one
typi cal pwoces#43ieBRe conpounds of fornmula (1) wherei n QPCI/KR2W1MNPATOgEN NAy
be prepared by reacting conmpounds of fornula (2) with conpounds of formula
(3) in the presence of a base, as depicted in the follow ng Reacti on Schene
(D [2[@98] [199 in the above Reaction Scheme (1), [200] A D, E G Y
and Q are as defined for the fornmula (1) apove, provided that Qis not
hydrogen, and [2@&L] 1ol represents a leaving @royp in the substitution
reaction, such as for exanple, hal ogen, nethanesulfonyloxy,
p-t ol uenesul f onyl oxy, Ur inI uor enet hanesubkf onyl oxy, QF c..-JR02] [203] The
above reaction may be tarrived out in an organic selveny such as
di met hyl f or mam de, dibret hyl gcet ani de, acetonitrife, etg,, and in sone cases
a mxture of two or nore organic solvents may be used. Typical exanples for
the base used in the red®tion include sodi um hydridé& sodi um hydroxi de,
pot assi t - but gxi de esiumccar bonate, potassi um carbonate, sodium
car boné#gf,] potlﬁgéel%’%v%ﬁg?ctnl‘)flr?gﬁﬂ?‘f Iyl )am de, etc., and in sone cases a
m xt ur é25¥] t woA.dP, Exf¥ endo¥ sesandefinbeé inudedutadde pheided ROAD is f@ @Brogén.
necessgﬁ@ when G is not hydrogen, the conpounds obtained by the above
Reacti on écheme (1) may be hydrolyzed to give the conpounds of fornula (1)
wher ei n28@li s Hy deothene Reagen Schopg|2)Athe gawst Wegreinyihisdairo preypladied firpleas
compounds of ffipsul @ (1) wherein D is not hydrogen and Qis hydrogen may be
pr epar igl y introducing the substituent D according to the follow ng
React i chene (2): [208] 112091Reaction Schene 2

[216] The compound (4), silver nitrate and benzoyl chloride may be reacted in an organic

solvent such as acetonitrile, etc. to give the final Compound (2) wherein D is nitro. Or,
Compound (2) wherein D is nitro may also be obtained by using nitric acid and acetic
anhydride where, if necessary, a mixture of two or more organic solvents is used
(Tetrahedron, 2000, 56, 10133).

[217]

[218] If appropriate, the group Q is introduced first to Compound (4) according to Reaction

Scheme (1) and then nitro group may be introduced as explained above.

[219]

[220] In the above Reaction Scheme (2), the case wherein D is cyano is explained as
follows.

[221]

[222] The indole Compound (4) is reacted with oxalyl chloride in dichloromethane,
tetrahydrofuran and ammonium acetate are added in drops thereto, and the mixture is
heated to give an aldehyde compound [Compound (2) wherein D is —CHOJ]. The
aldehyde compound is reacted with hydroxylamine in pyridine solvent to give an
oxime compound. The oxime compound is reacted with 2-chloro- 1-methyl-pyridinium
iodide or di(imidazol-1-yl)methanthione and triethylamine in tetrahydrofuran to give
Compound (2) wherein D is —CN. This reaction may be carried out by referring to J.
Ludwig et al., J. Med. Chem., 2006, 49, 2611.

[223]

[224] If necessary, the substituent Q may be first introduced to Compound (4) in the same
manner as the above Reaction Scheme (1), and the cyano group may be introduced
later as explained above.

[225]



14 WO 2011/ 043568PCT/ KR2010/ 006760 [ 2104 [211] in the above Reaction
Schene (2), [212] AL D, E, Gand Y are as defined in forrmula (1), provided
that D i swoavitmssedgen. [213] [214] In the above React iPCR/KIhEvm®e168) , t he
case wherein Dis nitro is explained first as follows. [215] [216] The
conpound (4), silver nitrate and benzoyl chloride may be reacted in an

or gani 23| vertorspitind 34%) @eehonkthrtingnatétial in tHe HbveREREoh ISORdMED PRy ( 2)

wherein Dis nitro. O,.. 0 2 erein.Dis,nitro my al so be
obt ai ned by 8§?ﬁﬁ%ﬁF9FP@%3nﬁﬁﬂﬁﬂ8&5@8¥$%5%hﬁ§§PP&éﬂmmere, if necessary, a
m xt ur ¢23f] two or nore organic solvents is used (Tetrahedron, 2000, 56,
10133). 17] ropriate, the group Qis introduced first to
Cbnpou%%é§4) Rt Séﬂcerrégpeaction Schenme (1) and then nitro group may be
i ntroddé as expl ai ned abOVQOH[219] [ 220] In theoabove Reaction Schene
(2), the case wherein Dis cyano is explained as tblloms. [221] [222] The
i ndol e Conpound (4p is reﬁ@f/g\ML;h oxal yl chl oritde An di chl or onet hane,
tetrahydrof urag and anmni um acetate @re added in drops-thereto, and the
m xture is heate® toAgive an-al delyyde conpound [ Conp gndﬁ(Z}Mherein Dis
-CHQ . The al dehyde conpoundc i s reﬁcted wi th hydroxylLanm neNin pyridine

sol vent to give an oxi ne conpound. The oxine conpounﬁ is reacted with
2-chl oro- 1-nethyl &pyridi ni um i®@di de or di (i m dazol -1-yd) net hant hi one and
triethylamne in tetrahydrofuran to give Conpound (2) wherein Dis -CN.

Thi s réalli on indie PBeveRerqtion Ssheme(dreferring to J. Ludwig et al., J. Med.
Chem , (2906, 489,E 2Pddd Y[a22& defind@ fokhunrgtgssary, the substituent Q may be
first i % oduced to Conpound (4) in the sane manner as the above Reaction
Schene[? #, and the cyano group may be introduced | ater as expl ai ned above.
15 [233] The process for preparing Compound (4) according to the above Reaction Scheme

(3) is explained in detail below. Compound (5) and Compound (6) are dissolved
together with cupper (II) acetate and pyridine in N,N-dimethylformamide or dimethyl-
sulfoxide, and they are reacted to give Compound (4). Alternatively, Compound (5)
and Compound (6) are dissolved together with sodium carbonate and

tetrakis(triphenylphosphine)palladium in toluene or dioxane, and they are reacted to

give Compound (4).

[234]

[235] A skilled artisan might also prepare the above reacting compounds by various
processes on the basis of their chemical structures under the scope of the present
invention.

[236]

[237] A skilled artisan could confirm the specific reaction conditions, etc. for the
preparation of the compounds according to the present invention through preparations
and examples below, and thus their detailed explanations are omitted here.

[238]

[239] The present invention further provides a pharmaceutical composition for the in-
hibition of xanthine oxidase, which comprises (a) a therapeutically effective amount of
the compounds of formula (1), pharmaceutically acceptable salts or isomers thereof
and (b) pharmaceutically acceptable carriers, diluents, excipients or their combinations.

[240]

[241] As used herein, “pharmaceutical composition” means compositions comprising the

compounds of the present invention and other chemical components such as carriers,

diluents, excipients, etc. A pharmaceutical composition facilitates the administration of



WO 2011/ 043568PCT/ KR2010/ 006760 [ 226] Cegpound (4) used as a starting
material in the above Reaction Schene (2) nay be prepared according to the
f ol | owi ngwBeatit(485$8 Schene ( 3): (5)(6)(4) [230] in thecalkree10RsawmDi ON
Schenme (3), [231] A E, Gand Y are as defined in formula (1). [232] [233]
The process for preparing Conpound (4) according to the above Reaction
Scheme (3) i$heeo(mh1:&iuﬁ&ﬂ1tblalﬁﬁ{gairgalbﬁhdﬂher@ﬁmmmﬂ)ef bj teatlqRnpadmthi(té) are

di ssol ved toget her vvlth acet pyri dine.in

N~ di et hy ! for e pa dRRERR S by P BB MRERLagpsl 1o give
Conmpound ( 4) pawitesalpad iopaday adtfmnqmunnl Tt®)thempeubonipoantive (IPredierds ¢ Bsol ved
together wt l'ladiumin
toluene or dtouaned T AR PRIk L L PA BTN AR, @*’%%34] [ 235]
A skilled ar t%aSHRE Asig ﬁ@mapwsrw@p@rlydfmkmwé hé@t@bmﬁgc @@

various pr OC%&ﬁeﬁcﬁnﬁ)ﬁd‘dﬁhd}ﬁ%&d (ﬂ{etﬁdﬁ@édlfoﬁﬂea[&cp@Ltoﬁl%ﬁékﬁlfuﬁ@%cidnﬁb@ﬁ:yﬁ@e scope
of the present. inven q}e 6&6& ‘6‘1 A skilled artisan could confirmthe
speci fic realtidoficcyityieics ulg (B preparation of the conpounds
accor di[p4R]t o the pr esent | nventl on through preparations and exanpl es bel ow,

¥ Ta) ag’] t1Ive amo € amount O1 ac mn;
and thlﬂ§4:ﬁh6I N lh ﬂé?él% %\r/\l% f %ﬁg om tuth d h r%\h 2[238 fL%%%] The

present venti onS 857 & phariaceut i cal nposi t1 on F6r'"t he

i nhi bi tion oferedaant hffqéwo)t@ d]é@eate whre@tpvc@nppr B S(yal)ptams héﬂla;dwtdea:m bsy
effective ampuptqy Oér t& hela ng&lr}gzﬁrk&fs of ﬁfemtlatl&r}% rﬁgﬁﬁl}“‘: li&@hdeMo be
acceptable salts or I SO her eof and ceut 1 cal accept abl e

carriers, diPiRyghid. %.@Pé@ﬂr@e@ﬂ%lmiffw%;wmtmﬁgs thpzmwnt haying thas ysed
herein, "phakrBeaifticelesiarpesiatd cﬁrprogm@;rmwmm t(zp;nahlcbﬁmrﬂlﬁhéig t he

carri o, di PUES of SRalanasl gL A e ety CAmoCGRpOE T

facilitates thepatmassiatat wah tlefdisease. The therapeutically effective amount can be de-
termined on the basis of experience by testing compounds in the in vivo and in vitro
model systems known for the disease to be treated.

[244]

[245] As used herein, “carrier” means a substance that facilitates the incorporation of the
compound into cells or tissues. For example, dimethylsulfoxide (DMSO) is a typical
carrier that facilitates the introduction of various organic compounds into cells or
tissues of living organisms.

[246]

[247] As used herein, “diluent” is defined as a substance that is diluted in water, which
dissolves the subject compound as well as stabilizes the biologically active form of the
compound. The salts dissolved in a buffer solution are utilized as diluents in the art. A
typically used buffer solution is phosphate-buffered saline which mimics the salt form
of human solution. Buffer diluents rarely alter the biological activities of the
compound, as the buffer salts can control the pH of solution at a low concentration.

[248]

[249] The compound used herein may be administered as the compound per se or as a
pharmaceutical composition comprising the compound with other active ingredients in
the combination therapy or with other suitable carriers or excipients, to the human
patient. Techniques for formulations and administrations of a compound can be found
in “Remington’s Pharmaceutical Sciences” (Mack Publishing Co., Easton, PA, 18%
edition, 1990).

[250]

[251] The pharmaceutical composition of the present invention may be prepared by known



16 WO 2011/ 043568PCT/ KR2010/ 006760 t heqgonpound into a |iving organi sm

There are a nunber of techniques to adm nister the conpound, and they

i ncl ude WD 281104858 | imted to oral, injectable, aerosolPCTR20M@®E0 and

topi cal admi nistration. The therapeutically active ingredients to be

contained in the pharnmaceutical conposition may be converted to their salts

by reacting @@dﬂ@bd@ogmbumcf& @m{pl@&oﬁwﬂne@m InGiking, @@d@vm@gdmbﬁmgl crapetd,

sul furic acid, ni.tric Qs horic aci.d, nethan sulf n Cld
i BJR A5

p- t ol uenesul PERAEM &R ot vipe. QP Fecve d of formia

(1). [2283] [243] As used herein, "therapeutically effectlve amount " neans
the a of i 1 jent I

mor e Syrotons o 1 heP B aar e PR VP kbl BBl o R 008, O
or the initi &PResatignal syathnds o upng Pﬁ%oﬁm@é‘d@@ﬂ’ﬂ@?eﬁéc%b’é\?@?ﬁ@ﬂe carrigis, The
therapeUtlCabh&wﬁhﬁ@ﬁﬂé&ﬁnﬁﬁﬁﬂaﬁwﬂﬁaﬂﬁsﬁ @hﬁﬁmﬁﬂkuh@%bﬁ@o&ﬁﬁmﬁmé%@&bﬂf (1)
reversing the rate of @{gﬁress f the eaﬁﬁ (§1 %$ gggbltln further
progress of CRABVELieddaR o} a? ajeceptp iqns WP LIPIMUIRIGRSdYG) one
or nore synpidepadamshe baéeel aldrmhlstrb‘eordt(m&ﬁS"EChan[lEstdﬁﬁﬁe&p&ﬁﬂ exeiiens,e@hflect i ve
anount - can b%le&% rrlor{])vr? l%qhg ar )53121? %ﬁ}ﬁ) t‘Rngnerénegl ﬁaer%céu%%al §cgen%ggp unds in

the in vivo ahd inVitro nodel’ known =f or rsease to reat ed.
[244] [ 245] eaglainsédbdreripiynbe dppaopriaaly sefecies a substance that facilitates
t he |nq zgoratlon of the conpound into cells or tissues. For exanple,
dlnethylsquOX|de L is a typical carrler that facilitates the

i ntroddédilon dfor gaEmpIasthe FeaRPWIds ohfsmms(l) At e PEIsPat iBYentios §yeke of | vi ng

organi sns. [ 24@julatb@4s/dn ﬁ?ec%&ﬁbr?@r@tﬁdh orallplep@ntion,ietc. d@fpbinadg ag ik subst ance
that is diluted in. water, which ssol ves the subject compound as well as

stabilizes t REASFHIUGIUELI 1y active form of the conpound. The salts
di ssol J28b]in a buffer solution are utilized as diluents in the art.

t ypi cal d

St R LT P SR P L

bi ol ogi cal adeifeimulaied t5fa kidiad prappatiae by asing mbanmfcmtrcaﬂmsm@b&‘awf&mt rol the
pH of sol uti Qreralapfy AW SRMBANRMRLS s%mltlo&@ﬁa%]sml&g%éa?kaﬂ&eeteomaqg@gu@é&dof

herein may be adm ni stered as the conpound ‘per se or as a pharnaceutlcal
conposi ti on CHMPHIEIRY ﬂ?fﬁéglb’élﬁﬁ‘&lfﬁaewftaﬂeso%@ﬁa%‘& PRREiGHY P lPENCE then ¢ he

conbi nati on ﬂahﬁreanyb@penwtrhtbd afehged SoH th@lr@uREbh | Sch pehet@Xioh Pr@ndisss ak® t he
for formul ati ons and adm ni strations of a

human patlent | ghnl qﬂ§ e
conmpound can BRVEE OmﬁéﬂﬂhdF n's Pharmaceutical Sciences" (Mack
Publ i sh2) Co., Easton, PA, 18th edition, 1990). [250] 112511The

Egg\rm”aig&ﬁ | caly f%%gﬁggé&g@}l% % P%g@gfyen‘u&\{ Nt b TYor BRI RECRAT R DY

orms for oral administration by combining the compounds with pharmaceutically ac-
ceptable carriers known in the art. With the use of such carriers, the compounds of the
present invention can be formulated to tablets, pills, powders, granules, dragees,
capsules, liquids, gels, syrups, slurries, suspensions, etc. Capsules, tablets, pills,
powders and granules are advantageous, and capsules and tablets are particularly ad-
vantageous. Preferably, tablets and pills are prepared as enteric coated forms. For
example, the solid dosage forms for oral administration can be obtained as follows.

[260]

[261] One or more compounds of the present invention are mixed with one or more ex-
cipients, and the mixture is pulverized, if appropriate. Suitable adjuvants are added if
necessary, and tablets or dragee cores can be obtained from the granule mixtures. As
suitable excipients, fillers such as lactose, sucrose, mannitol or sorbitol; cellulose
substances such as corn starch, wheat starch, rice starch, potato starch, gelatin, gum
tragacanth, methyl cellulose, hydroxypropylmethyl-cellulose, sodium carboxymethyl

cellulose and/or polyvinylpyrrolidone (PVP); etc. can be mentioned. If necessary, dis-



met hods, such as, for exanple, conventijgnal m xing, dissolving,

granul ati ng, drageepreparing, powdering, enulsifying, capsul ating,

t rappi ng,wbresza3sgyi ng, etc. [252] [253] Thus, the phacradeoto/waleo
conposition of the present invention may be prepared by conventi onal

nmet hods of using one or nore pharnmaceutically acceptable carriers. The
carriers i ncllmega&mg:ag:a:in@rsmh @srcradsi matpsﬂ}bynym&ﬁdhdbh@ a@@ﬁ itgae AgnRauiicbrcan
be easily conyer 3 p ar.Imac tlgé ccept f or nul ons (ﬁw tabl e
formul ati ons &y SegfgRaEiRates by R RS arsa{{l'?‘%‘ﬁ“}l‘a‘tﬁeé‘ra T8%hni ques,
carriers andbawmg)agntssna}ahrﬂjaddedmsakmm in the art, for exanple, in

"Rem n? s Pharmaceutical Sciences," as expl ai ned above may be
appropriately selected. [254] [25@3 For exanp t he conpounds of formula
(1) of 26 pr dermralipicraptionn maying q&?ﬁl@élsaﬁté@psaksmt ) Teededispra gelatin
preparation, a4 §las,1ﬁ>dr %fs%hbl@ﬁ.\s gl?&& or sGH8RENdhdBar@Relaflf cPuRQ Tt bt |aged.

[256] [257] }Eflrg?ﬁflr B ?%ar ation, the active c ounds of the
present i nvelﬁlioinb @aSt'e’ B2y F‘HG?IH sy HXF 8‘?@5‘?}“%5‘1 S gdpiRgpre

phar maceut i ca\hthyﬁl&ms tmhlaelm&sédjlﬁdlngagémg aiahyas Hardk, smi/mttlubm;auﬂg lagﬁfts

sol uti on, ph%ﬁ'hogls Ic%?lma%%eslu?rﬁ ste%{a?e Ir|1: fli sRl%r ngs t1 prgupll %tl on

t hr ough nucous nenbranes; penetration ronD RBr's” S parrier to
be penetratednﬂmbe®ge@ﬂﬁmwﬁuhesﬁ@ﬂﬂmh@dn@nﬂwsasﬁnWGwethauﬂqnﬂﬁﬁmnbh@mé are
conventional | )51 eglgcélhpul‘?ﬁetlm&ezé@ﬂablh[zﬁ%%]geﬂ_ hﬁa}aﬁé fngﬁldg@ 'mpfﬂ}ﬁiﬁlaﬁgﬂ he

present inve tlon can be easily fornmul at dosd for oral

adni ni strati 69 B EGHBISHRLRY DAECABHP ASHEPIGATAVEIPA v Feapeupddecsishabl e
carriers knowdmidisttdienart. Wth the use of such carriers, the conmpounds of
t he prizgﬁ invention can be fornulated to tablets, piIIs, powder s,

gr anul dragees, capsules, liquids, gels, syrups, slurries, suspensions,
et c. C4p&i]l es,Theabtied sgmpiunbd san plewtie femaitde Qaseamuihestiar prepaladot, agaoass forand
capsul es and t e P - s.  Pref s and
o o he s SN S AR e LS
forms for oraitratigmd Thegmeattui)romewhtlcbem@bbapm@ﬂeésn ths! toraef alf 2@pPule haEng One

or nore conpaupds~afivé BIea Rhie§&Ake FIMA Nl RA iRh %uﬂﬂl)éi%% Wntdin@NERO E:oﬂﬁm e
exci pients, and the mxture is pulverized, if propri.ate. Suitable

adj uvant s ar @OHHaRYIRY take swdigpys a%wapftnémnéﬂrsow Ofdi%]ﬁ%d &fehl%l%s %ﬂ%ﬂ or

obt ai ned fr orniubgorgraaa tmha@r dBhMlisRE coﬁ\@oﬁdﬂtsi &b f@nexaiops endspeddidd glegtssuch as
| act ose, sucr bitol: cellul ose substances such as corn

st arch, V\heatsglg)ﬁg n(;ghagep'isc?gd@f glls?:ff{smﬁgg%ﬂto starch, gelatin, gumtragacanth,

met hyl [2&H]l ul ose, hydroxypropyl net hyl -cel | ul ose, sodi um carboxymet hyl

cel | ul and/ [ wWiRALL ARER

necess ?@7 di s-hh%g’h%t% éﬁ%ﬁi%@%@%ﬂ&% fSIHSggc}ré’Wrﬁeggrat |1%1g agg(ri]'lttgs such
as cross- | i nRkedeqeBrMAedYYipsobTing bhesuiablerechistrsuchpystailzedavargsn-fiees sal ts
l'i ke sodi um lgirpaofio hsdbri cating agents such as magnesi um stearate and

bi ndi ng ﬁ)a%ents may be added as a carrier. [262] [263] The oral

pr epar £9%ns may i nclude seal ed soft capsules that are nade from gel atin

and pl 4369]c agléretcsn@uuﬂidsaff tig me&lnt orveﬁm)asrbdahmllso l&rfdrﬂiﬂatédglﬁbabinpo@a@&ubes
that are mad? éal at on sucﬁ% Lﬁ%po %Er rer%e 1%?1 ur{ﬁ&mgq ﬁgal s&p
g m Wi RO TAY b A

active conpoun S SUch Fact'05 &, I'ng-agents

such as st ar phsitandiss Smmlwa@amgteagewhsf gm@lmdas tal c or magnesi um

stearatigygl n a soft capsule, the active conpound may be dissolved or

di spersed in a suitable nediumsuch as fatty acid, liquid paraff| n or

i qui d [pBllyet nEheaapniretical pompesaiions pecordingite Hiel ArsseRGNXgEion cRakHS

i ncluded. A IacﬁwlﬁglﬂeaimamsmmeL@t éiﬂfeo?&dmmacﬁlﬁd’v@htsmeﬂ%)ﬂ ;ﬁ@pusaIMoa: sui tabl e

anount of the a %ﬁfﬁ t?u ﬁPoun aﬁ{)f ﬁj ] a m nltst ratjon. %65] The

active compodRE Y g NBPHBraly UV SN AN MERRL D S P% :PP% 50, such

as, for compound effective to prolong the survival of the subject to be treated, or to prevent,
alleviate or ameliorate the symptoms of the disease. A skilled artisan would be able to
determine the therapeutically effective amount, particularly in light of the detailed de-
scription provided herein.

[272]



exanple, a large pill-type injection oggcontinuous-type injection, for
parenteral adm nistration. The injection preparation may be provided in the
form of amoO2npadBsm8havi ng a preservative or a unit dosa@€TiKR20100M0aT60ged i n a
nmul ti-dose container. The conpositions nmay take such forns as suspensi ons
inoily or liquefied vehicles, solutions or enulsions and may contain such

conmpongmy forwha( iHe!'c Qﬂﬁlﬁ%ﬁﬁﬁﬁ&t{\ﬂi zﬂﬁlm@@l&'a <§f0r§1t E:Hé'abhv?fé amd §f and/ or
dlsper5|ng agent %$ Furt her nor e, act ve | i ent Can be a
formof dry g%wi%( Hrefesy et Ponge it SRR da BP0 ds e vt ng in a

sui t abl e vehidobaggesTithd@agessfaht bormpelindy bbfiemufar @pdsmhey orpﬂie@test:ﬁpmeof 4 268]
[ 269] The co ounds f th resent h? entlo an _.al so he F nt o
P siclian, t CcCOou '[Sllg actors as bo a’ Welg '[OI' O d pa en CCI%C
conposi ti ons PFoFFectal® &ahi'hi’s ion, suc PposEt St §Po e on
enenm, utiI|pamgamypcdabwsuwwgwwﬁéﬂyxbaﬁesesu&h“@sacd@@gebutbeﬁnuheother

ol yoer i des. k2ffHlent bAAHanE PRANTRERYLIGRN (S 20O b2 D3y AREOIHING, fi@ T he

present i nvention contain ve | ngredl ent ective to

achi eve its iHerhyeadpigapdsy of fisradmipiseatiqne Yrhep adpyistercdria peadyle | iptra-
effecti ve ampuntulaRaNSrhRAcA MRS, ©fal HHR eS8y FRITP MM 1 €5 56T hg\Rr gy

prol ong the suryiva t he subje 0 be treated vent, alleviate
SR AT LG I e I M At
t o det er m ne phtientd hiighpediilyciabdge redyf ecddsiceblanount, particularly in Iight of
the detrayjied description provided herein. 19 WO
2011/0135&8PCT/KR2010/006760 [273] Wien the conmpound is formul ated to a
unit déshye forhapressat iaventips f%hﬁé@&h‘ﬂ%es@fm?tbﬁﬁﬂféhf( RIpVeiHion gy gFaiment 9f

contai ned i ndaRa@RBLIaRU vAROMIML: ﬂantMneloﬁa&en@ntget tﬂéfupeut@tsmyeﬁfectme dosage

of the conpounds of. fornu e the cr a ph ci an,

O me ¢ OB er bbb REBERIT) Mab ke L bRl Sl Pfpmen®!

specific natMﬁﬁaﬁtTmméhamsﬁaSHmumﬂhwnhhmnmﬁxMthdb&ﬁhﬁﬁIn@meudfbmamey

d d f t t 1t
1500 g per kg bOBShbPR e oA e o MRLEE SRR 1 1O
admi ni st r at i efcludgpam agdrmit hns@éﬂehyneeurmna@hﬂom Wnpart famltlreaﬁ%rﬂmlawulaeudlsease

i ntravenous hoBdESsioh AidbeclOSGALaYiBALH diXbetdsOBuARPUE e ade, tlﬁ)ﬂé%atr% RRr day
will be sufficient when separately admnistered in a sin dosage,. but for

some pati ent $UEUR &weased@'ﬂ@@%a BVARYISERSS G8S i S SR BPlep ?gﬁﬂl comphgatippt
present i nvewt dpbetts|hybatipjleavd, desracRBisROobdsiy, Hypert@iseing Rdtinosis aendlr eat ment
of diseasesng ﬁOCI ted t h _human xant hi ne oxi dase, using a therapeutically
effective amotl 86WB%@H of formula (1), pharmaceutically

accept d4BT6 salts or isoners thereof. The "di seases associated with hunman
xant hi xi d U db
|nh|b|??A hu%%ﬁh§gﬁt Hﬁe&§§§1§§2ﬁ5angQﬁ Hﬂfmﬁ%ﬁ@ﬁ?@%f@ng&ﬁy |n§tedyto
hyper ur i ceni disegsurhentipakied g Jubjest shoxips W%wloﬁfihsﬁ‘"ﬂ?;éﬁ@étomyﬁ& t ensi on,

di abet es, COWB&N&ﬁkm0®&mﬁ£ﬂﬁhﬁ@ﬁhﬁ@m1&kﬁﬂ@&ﬁ@&§§€§6fmh@ﬁkﬁ@ﬁakaga“%ﬂﬂ
articul ar dise se, inf t or sease @i (EgPles of said
conpl i cati onéP fﬂapgﬁg_@§R3%y$§wmp ghtﬁtméfﬁﬂ? gpéP@?l S6H€si ty

hypert ensi onsymetonizosi s, renal failure, etc. may be nentioned. [276] [ 277]
As usquﬂgrein, "treatnment” neans the interruption or delay of the progress

of the ease when applied to a subject showi ng the onset of disease
synpt ons, anBrlpresnrlptmn ofDawinesi nterruption or delay of the sign of

t he on St 3tseaﬁe when. applied to %%ect o does. ot sQow but is at
risk of 24 dHEWF 147 4 e hRv g g Bt S Bharingiheaneitidcnepitation

Dr awi ngs [2791]11g}a’1)gmrtbe flasrsa accgrchpgltosthowchdurhef Eeparinend (frkadfi0lngtesthe uric
acid concent paf)igdn:- : i,ng to the procedure of
Experlnent 2 (b(g gggggtﬁ?hggg§ﬁn@&§§g33§§§@£%gg_01 Dunnett's Miltiple
Corparil8¥H test). [280] [281] Figure 2 is a graph showing the result of

measur ijpg) |t he fiphtbii§ 9k Vaph%h@wﬁlg)thé &gulggf fe@Gtifg 'ttH& 1hﬁﬁ%1t8ﬂy@§ié‘%0/@g§18ﬁlgilng to
< es <

Euhﬁng'lt ? Cg ll\J/[Jﬁf]i%ﬂp Efe@g#&gf ?%Mlqgetgttg)e pI‘OCC(iIl-JI'C of ]Experlment 5 (' *P< 001, t-test, *
P<0.05, “P<0.01 Dunnett’s Multiple Comparison test).

[282]
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[ 283] Hereinafter, the present invention will be nore specifically

expl ai nedwbypoprepmsat i ons, exanpl es and experinents. HoRET&R20i000st0ul d be
understood that the scope of the present invention is not confined thereto.
[284] [285] Preparation 1. Synthesis of

1-(1H i ndol- %%&Mﬁﬂ@%&@ﬂr%ﬁ@ﬂ tife l’ﬁiféhﬁéﬁw ester [286] [ 287]

1H pyrazol e- 4- car boxylic aci ester (1.00g,_ 7.14mmol) and

1H i ndd383H-y| Bﬂﬁf@ﬁﬁ%ﬁa@iﬂd’ff@iﬂtﬂs@?ml‘?n withe Imorguepesifialy sxRiaiged Ry

N, N-di et hyl %pﬁ?dﬁbﬂ@ ekdifl aan@sgﬁﬁfneﬁisl Ho@@@éraﬁt ehduld B dttlerRoctbifahe and
pyridine (1. zﬁ’l added, %the m xture was stirred for 3
days at room® f%‘fﬂiﬁ%ﬁ?f??m 8%%1%8&6%&&6 h&tst9-1 ed of f under reduced
pressufe8gnd the residue was purified by colum chromatography to give the

tsi. gg?l&?@oun? %é?'%ﬁ ﬁﬁ@%ﬁ%{ﬂ’h}fﬁﬁ?ﬁé—y )&’@% e%%bz??ﬁ@éﬁ%@ 47( 1H,

d), 7.31(1H, ester 6.64-6.62(1H, , 4.35(2H, q), 1.39(1H, t) [289] Mass(El)
256( I\/HJ[;LLQ6[290] [ 291 reparatl on 2: Synthesis of

1- (3-cyano- 1Hi ndQl -y yrazol e- 4-carboxylic acid ethyl ester [292] The
title conpound I the follow ng processes (1), (2) and (3).
[293] [294] (1) S
1- (3-formyl-1H i ndol-5-yl)pyragzol e-4-carboxylic acid ethyl ester [295]
[296] Oxalyl chloride (0.56nL, 6.6mvl) was added to anhydrous

di chl o @%@t handd-oB@nelE-4-ddrdexgiinetideitfyd estanil g D 14mmo)) @d6mol ) was added
thereto al 0Gyand5 HbAbXL Hig (195 SidnfiRdh) WRfe ARIMA AL OC. To this

reacti on solution wa

1- (1H i ndo1- BL)H]ipgthaderaamidg 47 Qsabey Cuppeicila aeatafs (0.8 3% p- 30 Mgl gandspyidingp| )
obtai ned in Rrepads Msmnél)amle gidel] grdaneiiane waQked fa_lhﬁdaf?sﬂwoﬁl\f@ﬁ
stirred under refluﬁl? L Eﬁ?% lgeﬁi fé r ﬁg and t sol vdggt was
removed. Tet PERVHFofSSRhepayntisillsd s 6‘@ &“2155‘8 PIEPiEh Qt8tdfd ol uti on
(100n.) were padﬂeablby whlimin chZimadey2pHyltoQ4 3568 RaE. /c&ﬂﬁ@dlﬁil QOBESR.4Wamol 1vgho
heated for 3 51 whil e being stirred under reflux. After conpletion of the
reaction, the reactl on solution was cool ed. Ethyl acetate was added and the

mi xt ur é28s waNHRA WNYIRAGREDYS SS?z%udm)h&a@(d@ehr)c&ﬂb@hhsb T9B(UHiBn. The
organic | ayen y@p1did eyaver santudrioLs dROpes: 1%%)%%8{72?1 %Essy;éme trated

under r[eétlgliced h%£32(3€11)1r2§6(5\}[)+?| ve | e conmpound 84( M++1)

[290]

[291] Preparation 2: Synthesis of 1-(3-cyano-1H-indol-5-yl)pyrazole-4-carboxylic acid

ethyl ester

[292] The title compound was obtained via the following processes (1), (2) and (3).

[293]

[294] (1) Synthesis of 1-(3-formyl-1H-indol-5-yl)pyrazole-4-carboxylic acid ethyl ester

[295]

i >
H

[296] Oxalyl chloride (0.56mL, 6.6mmol) was added to anhydrous dichloromethane
(50mL), N,N-dimethylformamide (0.51mL, 6.6mmol) was added thereto at 0°C, and
the mixture was stirred for 30 min at 0°C. To this reaction solution was added a
mixture of 1-(1H-indol-5-yl)pyrazole-4-carboxylic acid ethyl ester (1.40g, 5.47 mmol)
obtained in Preparation 1 and dichloromethane (50mL). The mixture was stirred under
reflux for 1 h at room temperature, and the solvent was removed. Tetrahydrofuran

(100mL) and 20% aqueous ammonium acetate solution (100mL) were added, which



[298] [299] (2) Synthesis of

1-[3-[(E, 2) - hydr oxyhni nonet hyl ] - 1H i ndoI 5-yl ] pyrazol e-4-carboxylic acid

et hyl estwo 2pB@A35680H r H [ 301] PCT/KR2010/006760

1- (3-Formyl-1H i ndol-5-yl)pyrazol e-4-carboxylic acid ethyl ester obtained

in Process (1) was dissolved in pyridine (150nL), and

hydr oxyammniwmﬁﬁnqrehtée f(n4%9ﬂﬂiga WHﬂél.Béﬁ‘lg)kt)rré&aﬁldaﬂtiﬂdx Aher dﬂiﬁiﬂéﬁoﬁ of@lse heat ed
tirre t he reaction,

f 5 h wh
Lhe Solvent  SeebbRdn i d oMl ol e SR ldednd lneldirff 0Ly
t hrough si | i casgelshadswity aaeetosalias hgdiogev emrbortate gilwteon; Abe digahie layempesnd.

[ 302] Mass(El

1203 cyano 1 ed R BT R e PRl RO AR Bl reduced prsgeio 1y
[306] 1-[3- 13(@%911&9@@@&%% nonet hy11- 1H i ndol-5-yl | pyrazol e- 4- car boxyl i c
aci d ethyt] estMihiss agn@p+iin Process (2) was dissolved in anhydrous

t et rmg S%f uran (94nm), di (1 mdazol-1-yl)nmethanthione (90% 2.79qg,

14.1 § was added, and the m xture was stirred for 2 h at room

t enper 4e9fe. M)Synthesis)bfeti on of the reaction, the reaction solution was

concentr at ed 4 | I ed by
col um chr omat Z}r% ﬁgs’éu&&ﬁﬁ&h& 1 Iig"%:dgﬁ Sﬁﬁé' %Tﬁg—ﬂ S hgxﬁ% Fluétb%t)
Yield). [307kstRiVR H-NI\/R( DMSO-d6) 6 12. 40(1H br), 9. 20(1H s), 8.37(1H,
s), 8.23¢H d), 8.14(1H s), 7.8Q9(1H dd), 7.68(1H d), 4.29(2H q),
1.32(3H, t) 113081Mass @) 281(Me+1) 22 WD 2011/ 043568PCT/ KR2010/ 006760

[ 309] [310] Preparatiof 3: Sypthesis of

1-(3-cyano-1-is yppyr azol e-4-carboxylic acid ethyl ester
[311] 0

N/
H

[301] 1-(3-Formyl-1H-indol-5-yl)pyrazole-4-carboxylic acid ethyl ester obtained in
Process (1) was dissolved in pyridine (150mL), and hydroxyammoniumchloride
(499mg, 7.18mmol) was added. The mixture was heated for 5 h while being stirred
under reflux. After completion of the reaction, the solvent was removed under reduced
pressure. The residue was filtered through silica gel using acetone as a solvent to give

the title compound.

[302] Mass(EI) 299(M*+1)
[303]
[304] (3) Synthesis of 1-(3-cyano-1H-indol-5-yl)pyrazole-4-carboxylic acid ethyl ester
[305]
—N I
@]
H

[306] 1-[3-[(E,Z)-hydroxyiminomethyl]-1H-indol-5-yl]pyrazole-4-carboxylic acid ethyl
ester obtained in Process (2) was dissolved in anhydrous tetrahydrofuran (94mL),
di(imidazol-1-yl)methanthione (90%, 2.79g, 14.1mmol) was added, and the mixture
was stirred for 2 h at room temperature. After completion of the reaction, the reaction
solution was concentrated under reduced pressure and the resulting solid was purified
by column chromatography to give the title compound (1.32g, 4.71mmol, 86% Yield).

[307] NMR: 'H-NMR(DMSO-d¢) 6 12.40(1H, br), 9.20(1H, s), 8.37(1H, s), 8.21(1H, d),
8.14(1H, s), 7.89(1H, dd), 7.68(1H, d), 4.29(2H, q), 1.32(3H, t)

[308] Mass(EI) 281(M*+1)



[312] 1-(3-Cyano-1Hindol-5-yl)pyrazol e,4-carboxylic acid ethyl ester
(13.84g, 49.38mmol) obtained in Preparation 2 was dissolved in acetonitrile
(200mL) . wozhumd4smBbonat e (32.17g, 98. 74nmpl ) and 2-i od®@pTHRAOB/OEBO 7,
198mmol ) were added, which was then heated for 5 h while being stirred
under reflux. After conpletion of the reaction, the reaction solution was
concent[gs@t]ed under reduced pressure and the resulting solid was purified by
col um omatpgraphy togiye the title conpound (13.87g, 43.03mol, 87%

Yi el d) .[g{@13] Iﬁ%ﬁ?"%}%ﬁ“w&i@)"?a 8.48(1H, s), 8.16(1H, s), 8.06(1H, d),
7.82(1H, s), 17 37ganétl-idep)ropyl-BidokBtylpyrazol@d-carbigylieiacidjethyl. e8@f2H, (),
1.64(6%%1 ), 1.42(3H, t) [314] ss(El) 323(M++1) [315] [316] Preparation
4. Synthesis of 1-[3- no- 1- cygl opropyl -i ndol- 5-yl ] pyrazol e- 4-car boxylic
acid ethyl ester % [ 318]

1- (3- Cyano- 1H M™rd /1 ) pyr azole- 4-carboxylic acid ethyl ester (200ng,

0. 71mmol ) obtained g n Preps At i, on 2, cyclopropyl boronic acid (129ng,
1.42mmol ), cupper (I1) acetate (136ng, 0.71lmmol), potassium
hexanet hyl di si |l azi de (150nmg, O0./7Immol) and N, N-di met hyl-4-am nopyri di ne

05 "EIRIAT” acer et 1ol ke inBiro B hampnt T Sl AEAGE WeSka i ¢h sodi um
ts):JIC?; :)gna]'g ieI ;g}?gﬂmg;%ﬁmiﬁe@g?ﬁnpnaﬁaﬁ gamﬂﬁsgcﬂe@m&alce?giéﬂei(é@)g‘rgub Cgsn;igl{llef: g m
' b 2176598.74 aj - 3y ,

E?ggg?g? i (()ﬁZ W%?@y&%ﬁ%g&%ﬁfd fof%hhog%/whzﬁagesirig fire%%ﬁgﬁ%ﬁ; flf%lg%i)mjeg[gnif the

1- (3- cyano- 11&RGoRULY tenl GO Rion I 2sRh &% dh Ru4maar x4l infesdk An@tHdy| ester
23 WD 2011/ 0435 8F5CT,KR2010/§‘%6)760 [ 322 3

CN c.) [32 .
1- ( 3- Cyano- 1EESUAHEsOEd yias pyy ?5@9%@3@196&%@%&@33 g gé\fﬂréw tide cemPRUoNmy,
0. 36nmol ) obt&i.8®d 43103Rmepa8 AL iYagldR was di ssol ved in N, N-di net hyl f or mam de,

i n, 217 Bobur I (YargR B BRI S a5R. Shadhuf dr iR b Tl raa For 2
h. Ethyl acet/at3¢li 50 ).5WAb, ddded4.a8(dH g, AB&ERHE @), Wes (fdshe b 4i3th tagueous

amoni yg ghl ong h (?' Ry The organic |ayer was separated, dried over
anhydrgusﬁnagnegs%]%?sg? at e? and filtered. The solvent was renoved to give

the tittPElconpound (102ngy, 85% Yield). [324] Mass(El) : 337(Mtl)
[316] Preparation 4: Synthesis of

317

1-[3-cyano-1-cyclopropyl-indol-5-yl]pyrazole-4-carboxylic acid ethyl ester

CN
N
OML/ \ /

[318] 1-(3-Cyano-1H-indol-5-yl)pyrazole-4-carboxylic acid ethyl ester (200mg, 0.71mmol)
obtained in Preparation 2, cyclopropyl boronic acid (129mg, 1.42mmol), cupper (II)

[317]

acetate (136mg, 0.71mmol), potassium hexamethyldisilazide (150mg, 0.7 1mmol) and
N,N-dimethyl-4-aminopyridine (275g, 2.13mmol) were dissolved in toluene (50mL)
and stirred for 15 h at 95°C. Ethyl acetate (50mL) was added, and the mixture was
washed with sodium bicarbonate solution. The organic layer was separated, dried over
magnesium sulfate, filtered, and purified by column chromatography to give the title
compound (120mg, 52% Yield).

[319] Mass(EI) 321 (M*+1)

[320]

[321] Preparation 5: Synthesis of
1-(3-cyano-1-sec-butyl-indol-5-yl)-pyrazole-4-carboxylic acid ethyl ester



[325] [326] Preparation 6: Synthesis of

1-[ 3-cyano- 1-cycl obutyl -i ndol-5-yl ] pyrazol e-4-carboxylic acid ethyl ester
[327] CN WON001/@336828] 1-(3- Cyano- 1H i ndol-5-yl) pyrazol eczageniyaogteoc aci d
et hyl ester (100ng, 0.36mmol) obtained in Preparation 2, sodium hydride
(17mg, 0.72mmol) and bronocycl obutane (0.34nL, 3.6 nmol) were reacted
accordi[ggp]to the sanme procedugg as Preparation 5 to give the title conpound
(23ngy, 19% Yield). [329] MassEI) 335 (M+-F1) [330] [331] Preparation 7:
Synt hesis of 1-(3-cyang-1- ey« entyl -indol-5-y1l)-pyrazol e-4-carboxylic
acid ethyl ester ON @
1- (3- Cyano- 1H1i , -4 carboxylic acid ethyl ester (100ny,
0. 36mml ) obtained in Preparatl o 2, sodium hydride (21ng, 0.54nmol) and
bronncyclopentane (6 ngﬁ_o 43mmol ) were reacted according to the sane
pr ocedudBlas Frepay iglof-§- Bd)WéaZplﬁe‘l -ciubprylisnepbeihd e @1 (pOnz4 o3vimenal) |
24 VO 2011/ 043RARAGT PHIRALGH U0Z L bRRA I NASHiRlihy ot bha [3RR  [336]
reparation 8: nt hesi's o
1- 13- cyano- 1Jpzdr(1<?fﬁe&2ﬁ%r9|56w)%mwdgd9&qq st stgTipE forp\drmang Pdodebulngoxyl i ¢
acid ethyl est&hg [BBAmol) wad3d8ded, which Was then stirred for 2 h. Ethyl acetate (50mL)
1- (3-Cyano-1Hindol- azole 4-¢c lic acid eth es 300ny,
0. L7mmory obtat Added: Apk SR Sy AR Ve Engr Sl Sondion
2- et hyl pr op-The engaicelay G0 yepaatBdndie)l candaiydiowsmntagdesiwte sil7Oemynd Gil @fdnol )
wer e reacted r to give the
title compou RE RO BBy DY B YRE Yo (TOZRR R A%eid,
Mass(EI) 337(M+1)
[325]

[326] Preparation 6: Synthesis of
1-[3-cyano-1-cyclobutyl-indol-5-yl]pyrazole-4-carboxylic acid ethyl ester

CN
- NN
N y
o N
~Oy T

[328] 1-(3-Cyano-1H-indol-5-yl)pyrazole-4-carboxylic acid ethyl ester (100mg, 0.36mmol)

obtained in Preparation 2, sodium hydride (17mg, 0.72mmol) and bromocyclobutane

[327]

(0.34mL, 3.6 mmol) were reacted according to the same procedure as Preparation 5 to
give the title compound (23mg, 19% Yield).

[329] Mass(EI) 335 (M++1)

[330]

[331] Preparation 7: Synthesis of
1-(3-cyano-1-cyclopentyl-indol-5-yl)-pyrazole-4-carboxylic acid ethyl ester

CN
/N\ =
N N
0 N
~ D
@)

[333] 1-(3-Cyano-1H-indol-5-yl)pyrazole-4-carboxylic acid ethyl ester (100mg, 0.36mmol)

obtained in Preparation 2, sodium hydride (21mg, 0.54mmol) and bromocyclopentane

[332]

(60mg, 0.43mmol) were reacted according to the same procedure as Preparation 5 to
give the title compound (91mg, 74% Yield).



[339] NMR 'H NVR(CDC13) (1:1 mixture)e,8.45(2H, s), 8.13(2H, s), 8.04(2H,
m, 7.80(1H, s), 7.76(2H, m, 7.66(1H s), 7.57(2H, m, 6.17(1H, s),

6. 13( 1H, Wp,200/083%8H, s), 5.93(1H, s), 5.63-5.53(4H, m PCHKRROWHA06T,
5.02(1H, m, 4.37(4H, q), 1.88(3H, s), 1.82(3H, s), 1.71(3H), 1.46(3H, d),
1.39(6H, t) [340] Mass(El) 407 (Mt+1) [341] [342] Preparation 9: Synthesis
of 1-[ 33 ano-MadsIEInysugmxpanopan-2-y1)-i ndol-5-y1]-pyrazol e-4-carboxylic
acid et§%§ ester [343] OH [ 344] To

1-{3-c§ J-l-[l-(nethacryloxy)propan-2-y11-indol-5-y|}-pyrazo|e-4-carboxy|i
c aci d[334yl dYeparatddGErpynthedi8miinl ) obtai ned in Preparation 8 were added

t et rahydr of ur, ) IO j;de
sol ution (SHESB{% %%I[I@Qﬁen stx?ﬁrr)gggg ﬁygﬁﬂﬂ' fp?%%%ﬁogﬁge.
After conpl e@rigrethyl estE reaction, the reaction sol ution was concentrated
under nsgiyced pressure, and 1N-aqueous hydrochloric acid solution (10ni)
was added. The ultiay solidgnas dried to give

1- 113- cyano- 1- ( hydyoxypng y1l- 1H i ndol-5-y1l)-pyrazol e-4-carboxylic 25
WO 2011/043568PCTFKR2010/ \---ON acid (87ng, 0.28mml, 57% Yield).
Thi s conmpound was di ssolv N, N- di met hyl f ormam de (5nlL), potassium
carbonate (46ng, 0.33mol) anq)bﬁpnv@thane (0.06nm., 0.84nmol) were added,
and the m xture was stirred for roomtenperature. After conpletlon
of the reaction, the reaction solut\on was concentrated under reduced
pressure and purified by colum chromatography to give the title conpound
(75ng, [8382muol-(3-C8&oYi Iddintol- Spy33pjrapide4-carbdNyR¢ @BTEB)y] esderd(300mpur e) 6

8. 45( 2H, , 1H, 7.74(2H,
. 7552 Gyl Pyasy ,2-%%?8@&@@% 07(2H 1.
1. 66(3H, d), 2Angdylprep- 2)en0qe Q’Jppmg Jae)d wslsny By gride3a GOy Z;mp@ 7]

[ 348] Prepar gfdrORad®d adOMiRE R dheQhme procedure as Preparatlon 5 to give the title

1-[ 3-cyano-1-(1-fluo o] ndo 1] razol e-4-car boxylic acid
etLyI gster Féﬁ@?wuiégng$€4%nmﬂ}46 ‘9 ib yil-py y

1- 113- ¢33970- 1-NNIRhYIdNMROCDOAN ¢ 21 yrii}cuie) o 8 LSB2EY, 15 - 8)}6(&219&)68@4(2&1{ hoxyl i ¢ acid

ethyl ester (7 1 Q. t

&l or ot ndi ﬁﬁﬁi (é”op ﬁg%% '7§)7gFffmrgll7ﬁqu Suet ! % 8%&4(114
0.3mmol ) in shé.BW(tdrs), T ﬁbiﬁS(ﬂHrm) Ma3t($Hi mp,ed03(0H, 111)h431't(4H0@)111t8§(ﬁiérsat ure,
et hyl acet at ﬁqy% e e the m xture was washed with
aqueous SOdlgé?% | 'oride gﬁqyﬂxkﬂjﬁﬁg%g gaglc | ayer was separated, dried
over anPdlr ouMaagie Qhﬁﬂsﬂpfate filtered, and purified by col um

chr omatiegrjaphy to give the title conpound (56ng, 0.16mmol, 74% Yield).

351 H- t re) 6 8.45(2H, s 8.12(2H, s), 8.04(1H,
[ ] E%H s‘l\l %’%)CP%LS(YE hes*? 5l(JzH) m, 7. (73(1H )s), 7.(51(2H,)rr), (

5 01- 4 62( 4H]1- [13)(;yaﬁo-35((14l’tydrqj:yppd)pdﬁ-24yl)2-ﬁ((ﬂl4,5-yﬂ-pyﬂazali:(@hhrlrd)dyl,ic dcid (i3, d),
1.39(6H, t) k&%@l Mass(El) 341 (Mt+1) [353] [354] Preparation 11:

Synt hesi s of

1- ( 3- cyahd- 1- te\iggydrofuran 3-yl -indol-5-yl)-pyrazol e-4-carboxylic acid
et hyl ester CN

O AN
N

.

OH

[344] To 1-{3-cyano-1-[1-(methacryloxy)propan-2-yl]-indol-5-yl}-pyrazole-4-carboxylic
acid ethyl ester (200mg, 0.49mmol) obtained in Preparation 8 were added tetrahy-
drofuran (8mL), methanol (8mL) and 1N-aqueous sodium hydroxide solution (8mL),
which was then stirred for 30 min at room temperature. After completion of the
reaction, the reaction solution was concentrated under reduced pressure, and
IN-aqueous hydrochloric acid solution (10mL) was added. The resulting solid was
dried to give 1-[3-cyano-1-(hydroxypropan-2-yl-1H-indol-5-yl)-pyrazole-4-carboxylic



26 WD 2011/ 043568PCT/ KR2010/ 006760 [ 356]

1- (3-Cyano- 1H i ndol-5-yl)-pyrazol e-4-carboxylic acid ethyl ester (150ny,

0. 53nmol )wokwaida®si n Preparati on 2 and PCT/KR2010/006760

t et r ahydr of ur an- 3-yl - net hanesul fonate (270ng, 1.59nmol) were reacted
according to the sane procedure as Preparation 5 to give the title corrpound
(150ng, 0. 43nwal(37:80%0.X88md), .57§:381ld)NMRs colrpNMY Wi ligblved8n 45( 1H, s),

o B o Nty Shnanfia VL, sl findbeshie] B . ZEbph of-org: G301
. 2.20( 1H, nmefhane §R0GHL, .34h8H8] wevasddeddl Ind3He nfikerd vaf 8584 fof stb]at

m
Prepar ati on S
1- (1H i ndol- %&)I&%ﬁgﬁeﬁéﬁ}h ﬁ%rc %IFtlon ofctg? 63%1/ n, the rea(glon solultlon was (:o[n3 61]

3- Met hyl - 1H ﬁymté?é%i @@r@@ﬂ Pfiséf@a@dd)ué‘iﬁﬁfjll Yé@lﬂJ@fﬂ qhxom@@graghﬁzwrm theand
1H i ndol- 5- y|t1lﬂglbgﬂlb§mﬁp07 Eél(@@lglm& R9myRd1y). wer e di ssol ved in

oyr i NELL. ORI 13 SeRabCe P B >6é§n%§<§hat>§$§%@ﬁ%mso4§ﬁ”&é For 3

days at r oom7t%r(rlié,r@,tﬂ7&(1fﬂ'h)e7§@{2£ﬁmﬁ) 73S (2, sih), HI36 dtrafqh, upmieH, meduced

hy to give th

el B b L i Tk ST R T A L e e PR i

8 35(1%4@) M&S(EJH33%£M++17 91(1H, d), 7.53(1H, dd), 7.47(1H d), 7.32(1H,
34AH s), 4.35(2H q), 2.61(3H s), 1.41(3H t) [363] Mass(El)

270(|\/H 14@[33}] 365 Preparat| on 13: Synthesis of

1- ( 3- cy& rﬁﬂ%‘ﬂ‘i?nyli}) sothesinof - pyrazol e- 4- carboxylic acid ethyl ester
[366] The ti til[8-@arpaundivéspLdpanl ReD-iMilal-3- hZoRMR@arbeadie aeRBeth (2)
and (3). [367}4_ "[03268] Ll(I(ll) Syn?ﬁiea 8913 V- h ok

1- (3-fornyl- BT ndol- 5- y1) - 3- met hyl - pyr azol e- 4- carboxyl i c acid ethyl ester
27 WD 28491/ 043 68PCT/ KR2010/ 006760 [ 370] [371]

1- (1H i ndol-5-y Yl - pyrazoNe- 4-carboxylic acid ethyl ester (540ng,
2. 01mmol ) obt ai ned//ln Préparati opn 12, oxalyl chloride (0.20n, 2.36nmol),
N, N- di net hyl f or ranPde (0. 1§ 2\5rrrml) and di chl oronet hane were reacted
according to the sane proc Mis Process (1) of Preparation 2 to give the
title conpound. [372] Mass(El) 2/9&(\M++1)

[350] To 1-[3-cyano-1-(1-hydroxypropan-2-yl)-indol-5-yl]-pyrazole-4-carboxylic acid
ethyl ester (75mg, 0.22mmol) obtained in Preparation 9 were added dichloromethane
(4mL) and (dimethylamino)sulfur trifluoride (0.04mL, 0.3mmol) in the order. The
mixture was stirred for 1 h at room temperature, ethyl acetate (20mL) was added
thereto, and the mixture was washed with aqueous sodium chloride solution. The
organic layer was separated, dried over anhydrous magnesium sulfate, filtered, and
purified by column chromatography to give the title compound (56mg, 0.16mmol,
74% Yield).

[351] NMR: 'H-NMR(CDCl,) (1:1 mixture) 6 8.45(2H, s), 8.12(2H, s), 8.04(1H, s),
8.03(1H, s), 7.85(1H, s), 7.75(2H, m), 7.73(1H, s), 7.51(2H, m), 5.01~4.62(4H, m),
4.35(4H, q), 4.46~4.26(2H, m), 1.70(3H, dd), 1.45(3H, d), 1.39(6H, t)

[352] Mass(EI) 341 (M*+1)

[353]

[354] Preparation 11: Synthesis of
1-(3-cyano-1-tetrahydrofuran-3-yl-indol-5-yl)-pyrazole-4-carboxylic acid ethyl
ester

[355]



[373] [374] (2) Synthesis of

1-[3-[(E, Z) - hydr oxyhni nonet hyl ] - 1H-1i ndoI 5-y1] - 3-net hyl - pyrazol e- 4- car boxyl
ic acid evbyb1igesms [ 375] [ 376] PCT/KR2010/006760
1- (3-Formyl-1H i ndol-5-yl)-3-nethyl-pyrazol e-4-carboxylic acid ethyl ester
obtained in Process (1), hydroxyamoni um chloride (172ng, 2.47mvl) and
pyridine were react ed according to the sane procedure as Process (2) of

Preparation 2 gﬂ/@\he titl enconpound. [377] Mass(El) 313(M++1) [378]
[379] (3) Synthesys

1- (3-cyano- 1H i ndb1- 5- ny pyrazol e- 4-carboxylic acid ethyl ester
ON H

[ 381] 1-[ 3- RE, Z) - hydr oxyi m none 11-1H i ndol-5-y11- 3- net hyl - pyrazol e-4-carb
oxylic acid ethyl ester obtainedlin Process (2),
di (1 m dazol -1-yl ) met hant hi one (90% 1.05g, 5.31mmol) and anhydrous

t et r ahydsqyf ur anuey ot BaGhRA 5386 frﬂk(ﬂl@ﬂ@rﬁ h @@iﬁeﬂfy@@ﬁ@l’(ﬁ%rﬁg Process (3)
of Preparatlil_nqq t ve éhetlt ecSrTB h g ng L 4}?51 71%Y|eld)
113821NVR e iy Bicptnt S5 ghtpi S -Tist3grH{ong
8.16(1H, d), (2’BBn . 20610 4B3EG8REId KRBAAY HO6 6dine pi®6édiirt aﬁﬂ)eparﬁtlﬁﬁﬁid-l d),
4.27(2H, ), oL Bl cShpouhadFscthl, d 43 R8CkRSSER)) 295(Me-F1) [384]
g p g
[357] NMR: 'H-NMR(CDCl,) 8 8.45(1H, s), 8.13(1H, m), 8.04(1H, d), 7.85(1H, s),
7.78(1H, dd), 7.59(1H, d), 5.13(1H, m), 4.36(2H, q), 4.21(2H, m), 4.24~4.18(1H, m),
4.10~3.95(1H, m), 2.63(1H, m), 2.20(1H, m), 1.39(1H, t)
[358] Mass(EI) 351 (M*+1)
[359]
[360] Preparation 12: Synthesis of 1-(1H-indol-5-yl)-3-methyl-pyrazole-4-carboxylic
acid ethyl ester
[361]

[362] 3-Methyl-1H-pyrazole-4-carboxylic acid ethyl ester (1.43g, 9.27mmol) and
1H-indol-5-ylboronic acid (1.50g, 9.29mmol) were dissolved in
N,N-dimethylformamide (93mL). Cupper (II) acetate (1.27g, 6.98mmol) and pyridine
(1.50mL, 18.5mmol) were added, and the mixture was stirred for 3 days at room tem-
perature. The solvent was distilled off under reduced pressure, and the residue was
purified by column chromatography to give the title compound (1.2433g, 4.62mmol,
50% Yield).

[363] NMR: 'H-NMR(CDCl,) o 8.35(1H, s), 8.30(1H, br), 7.91(1H, d), 7.53(1H, dd),
7.47(1H, d), 7.32(1H, t), 6.63(1H, s), 4.35(2H, q), 2.61(3H, s), 1.41(3H, t)

[364] Mass(EI) 270(M*+1)

[365]

[366] Preparation 13: Synthesis of
1-(3-cyano-1H-indol-5-yl)-3-methyl-pyrazole-4-carboxylic acid ethyl ester

[367] The title compound was obtained via the following processes (1), (2) and (3).

[368]

[369] (1) Synthesis of 1-(3-formyl-1H-indol-5-yl)-3-methyl-pyrazole-4-carboxylic acid
ethyl ester



[ 385] Preparation 14: Synthesis of o7

1-[ 3-cyano- 1-isopropyl -i ndol-5-y1] - 3-net hyl - pyrazol e-4-carboxylic acid

et hyl estw0 20N/@336887] PCT/KR2010/006760

1- (3-Cyano- 1H i ndol-5-y1) - 3- et hyl - pyrazol e- 4-carboxylic acid ethyl ester
(140nmg, 0.48mml) obtained in Preparation 13, sodium hydride (17nyg,

0. 71mmmpjojand 2-i odopropane (0.10n, 0.96mmvl) were reacted according to

t he sane procedure as ;& to give the title conpound (150ng, 93%
Yield). [388] 89] ' 15: Synt hesi s of

1- (1Hindol-5-y1) - 34( tr|fI onet hyppyr azol e- 4-carboxylic acid ethyl ester
[ 390] NH [ 391] 1PL|nd01-' ylhoronic acid (1,000ng, 6.21nmol) and
3-trifluoromethyl-1H pyrazol e-4-carboxylic acid ethyl ester (646ng,

3. 10mmkjwer .- (1@%@;15%0%{& ﬁazbiam 5@6&;@1&:@@ e@t%r a§§tl on 1to

glvethetltl 23 % Yield 39
8. 46(1H, s), 2P n@ Qté)“gg g‘%@%ﬁ@iﬂ ﬁ O%aé’lf‘glPrlg% 6. 64( 1H,
d), 4.36(2H, NgN; dllhef}@/(fﬁhharhi)de (RIS LIMAESnEdO)) a31214il<(lﬂmrbﬂn)et}{a394/]ere 1398
Preparation : n [ f
T (3ot or my1- PEeor B IO BB grocedune s Brosess () SEPieRYBeR 3 VAT aci o
ethyl ester cemgpund) 29 WD 2011/ 043568PCT/ KR2010/ 006760 2. 23nmmol )
obt ai nqgh N Praparml bogy mlyvas reacted according to the same procedure as
Process ) of Preparatlon to give the title conpound (750nmg, 96% Yield).
[ 398] (El') 352 (M++1)

[374] (2) Synthesis of

1-[3-[(E,Z)-hydroxyiminomethyl]-1H-indol-5-yl]-3-methyl-pyrazole-4-carboxylic

acid ethyl ester
[375]

[376] 1-(3-Formyl-1H-indol-5-yl)-3-methyl-pyrazole-4-carboxylic acid ethyl ester obtained
in Process (1), hydroxyammonium chloride (172mg, 2.47mmol) and pyridine were
reacted according to the same procedure as Process (2) of Preparation 2 to give the title
compound.

[377] Mass(EI) 313(M*+1)

[378]

[379] (3) Synthesis of 1-(3-cyano-1H-indol-5-yl)-3-methyl-pyrazole-4-carboxylic acid
ethyl ester

=N
~_0 N
0

[381] 1-[3-[(E,Z)-hydroxyiminomethyl]-1H-indol-5-yl]-3-methyl-pyrazole-4-carboxylic
acid ethyl ester obtained in Process (2), di(imidazol-1-yl)methanthione (90%, 1.05g,

[380]

5.31mmol) and anhydrous tetrahydrofuran were reacted according to the same
procedure as Process (3) of Preparation 2 to give the title compound (420.1mg,
1.43mmol, 71% Yield).

[382] NMR: 'H-NMR(CDCl,) 6 12.40(1H, br), 9.06(1H, s), 8.35(1H, s), 8.16(1H, d),



[399] [400] Preparation 17: Synthesi sogf

1- 13- RE, Z) - hydr oxyi m nonet hy11- 1Hi ndol-5-y11-3-(trifl uoronet hyppyrazol e- 4-
ca rboxylwo aovd3sBhyl ester [401] N _ OH [402] PCT/KR2010/006760
1-(3-Formyl-1Hindol-5-y1)-3-(trifluoronethyl)pyrazol e-4-carboxylic acid
ethyl ester (750ng, 2.13mmol) obtained in Preparation 16 was reacted

accor di ng t 0 7t98E113 208, N6RNCHIUY, &.2a821PrOCc23B3(R}), of32B1egparation 2 to give the
titIe oung\/lgsé&ﬁﬁr% SMS{%W eld). [403] Mass(El) 367 (Mt+1l) [404] [405]

Pr epar €s ?

1- (3- cya®Hd- 1H-i ndol-5-y1) - 3- (trifIuoronethyppyrazole-4-carboxy|ic acid

et hyl
11(E, 2) §%§drw&ﬁ$@tmﬂ]}% %ﬂtﬁ—fl ndol 5-y (trifluoronethyl) yrazol e-4-ca
r boxylic acild3eyape- 1e‘§‘?l§'|0P(Y'8819‘ﬁ’b5 vl Mybpmﬁ@lﬂﬁe@rbﬁxsﬂwewf gthybestar7 was
react eqzgmcording to the sangyprocedure as Process (3) of Preparation 2 to
give the title corrpound (562 g, 87% Yield). [408] Mass(El) 349 (M++1) [409]
[410] Preparation 1
1-[3-cyano- 1- |e/Prop 1N -(trifluoronethyppyrazol e-4-carboxylic
acid ethyl est v 3568PCT/ KR2010/ 006760 ON [412]

1- (3-Cyano- 1Hi ndoJo5 yl) 3-(trifluoronethyl)pyrazol e- 4 carboxylic acid

et hyl ester (130 nmol ). obtained in Preparation sodi um hydri de
(13ny, [&8Hemol-§3- Walozlfﬂ é‘&ijc%‘rSdﬂ}iﬁénf(tby@Z’ﬁ{ZO@“ FArbRRAIY a%?téylrf‘é% mg,
accor di ng t 0 Ot43enrB@NBbianes adpy e@a@ﬁofﬂ@&@ﬂﬁiﬂ Pytirlet 0718k W7 Irhi@ol iahdl € conpound

(130mg, 90% 5‘ 1(e)11(():I ropein%](g.]mnl\ﬁls Ig'm)mosl’f) we reacte]d) acLor%hIlg to the same procedure as

Preparation 5 to give the title compound (150mg, 93% Yield).

[388]
[389] Preparation 15: Synthesis of
1-(1H-indol-5-yl)-3-(trifluoromethyl)pyrazole-4-carboxylic acid ethyl ester

F = -
N —
P N{QH
\/O \/ \ /
Il
(@]

[391] 1H-indol-5-ylboronic acid (1,000mg, 6.21mmol) and
3-trifluoromethyl-1H-pyrazole-4-carboxylic acid ethyl ester (646mg, 3.10mmol) were

[390]

reacted according to the same procedure as Preparation 1 to give the title compound
(723mg, 72% Yield).

[392] NMR: 'H-NMR(CDCl,) 8.46(1H, s), 7.93(1H, s), 7.53(1H, d), 7.51(1H, d), 7.33(1H,
d), 6.64(1H, d), 4.36(2H, q), 1.37(3H, t)

[393] Mass(EI) 324 (M++1)

[394]

[395] Preparation 16: Synthesis of
1-(3-formyl-1H-indol-5-yl)-3-(trifluoromethyl)pyrazole-4-carboxylic acid ethyl

ester

P F
F =N
o t=N
\/ \
o

[397] 1-(1H-indol-5-yl)-3-(trifluoromethyl)pyrazole-4-carboxylic acid ethyl ester (720mg,

[396]



[ 415] Preparation 20: Synthesis of 29

1-[ 3-cyano- 1- (cycl opr opyl nmet hypi ndol-5-y1]-3-(trifl uoronmet hyppyrazol e-4-car
box ylic woi2d11embseB ester [416] ON [417] PCT/KR2010/006760

1- (3-Cyano- 1H i ndol-5-y1)-3-(trifluoronethyl)pyrazol e-4-carboxylic acid
ethyl ester (110ng, 0.32mmol) obtained in Preparation 18, sodi um hydride
(11lng, 0. 47maE3mmasisl obtkneo iePRphiaich 0Pmapadete(ActBding @4 afBPliccdie s

react ed accordin e _Sa rocedure.as Preparation ive the title
conpound (116'd Fgﬁé&?bP%?@?HgTzf%?“’ S 5O n?ﬁ#*E%%%F%€B%h5[4ZO]
Prepar d89&n 2MasSkl) BEZ(M*al) 1- (3-nitro-1H i ndol-5-yppyrazol e-4-carboxylic

acid et[ d] ester [421] NO2 0 [422] 1-(1Hindol-5-yl)pyrazol e-4-carboxylic
acid eté&)l ester (293.6nmg, 1.15mmpl) obtained in Preparation 1 was
di ssol VéePli n Rrepangtioni§7eSynthesispf Sj|ver nitrate (214.9ngy, 1.27mml) was

added at 0C, 1amd(RZ)an)iroeyihihdifethyE S - isyd135-Adde@rifilo iRy Foleid-éPgen
at nosphere. ALter, fﬁ%ﬁ’%@l on of the reaction, the reaction solution was

cool ed, ethylf X ¢fed, which was then washed with aqueous sodi um
hydr ogg#0ldar bonate sol ution. The organic |ayer was dried over anhydrous
magnesi um sul fate apd concent fat &' under reduced pressure. The resulting
solid was 31 WO 2011/ 043568P KR2010/ 006760 purified by col um

chr omat ogr aphy toFgi EN\ he’ titls conpound (119. 1ng, 0.397nmol, 34% Yiel d).
[423] Mass(El) -30d E\l [ ] [425] Preparation 22: Synthesis of

1- (1-1isopropyl-3-ni gr 0-i ndol-5-yQpyrazol e-4-carboxylic acid ethyl ester
[426] O..-N. N "{----z-."-/

[402] 1-(3-Formyl-1H-indol-5-yl)-3-(trifluoromethyl)pyrazole-4-carboxylic acid ethyl ester

(750mg, 2.13mmol) obtained in Preparation 16 was reacted according to the same
procedure as Process (2) of Preparation 2 to give the title compound (680mg, 87%
Yield).

[403] Mass(EI) 367 (M*+1)

[404]

[405] Preparation 18: Synthesis of
1-(3-cyano-1H-indol-5-yl)-3-(trifluoromethyl)pyrazole-4-carboxylic acid ethyl

ester
[406] CN
F e N
F _N -
' NH

[407] 1-{3-[(E,Z)-hydroxyiminomethyl]- 1H-indol-5-yl}-3-(trifluoromethyl)pyrazole-4-car
boxylic acid ethyl ester (680mg, 1.86mmol) obtained in Preparation 17 was reacted
according to the same procedure as Process (3) of Preparation 2 to give the title
compound (562mg, 87% Yield).

[408] Mass(EI) 349 (M++1)

[409]

[410] Preparation 19: Synthesis of
1-[3-cyano-1-isopropyl-indol-5-yl]-3-(trifluoromethyl)pyrazole-4-carboxylic acid
ethyl ester

[411]



0 y [427] 1-(3-Nitro-1Hindol-5-yl)pygazol e-4-carboxylic acid ethyl ester
(119. 1ng, 0.397mv1) obtained in Preparation 21 was dissolved in
N, N- di mretwolzbovessssBde (4. 0nl). Sodi um hydride (55% 26. GCH/KR20BMORI0) was
added at 0C, and the m xture was stirred for 10 mn at roomtenperature.
2- 1 odopropane (19.7m, 198 mml) was added, and stirred for 15 h at room
tenperature. The solvent wagndistilled off, ethyl acetate was added to the
residue, and the nfxture wag washed with aqueous amoni um chl oride
sol ution. The orgaf gy | ayek” Was separated, dried over anhydrous magnesi um
sulfate, filtered, &ndy Té%/by col um chromat ography to give the title
conpound (60. 8rg?P~p. T78mot’, 45% Yield). [428] Mass(El) 343(Mr+1) [429]
[ 430] Preparation @3: Synthesis of
1- (1Hindol-5-y1)-1,2,4-triazol e-3-carboxylic acid 432
1H 1, 2 [413]r i aZo(3eCgnwattbandaliScyladi(Hiftrorompetheldpyenzoler4-ragpoxpliczamshethyl ester
1H i ndol-5- yl(bﬁfu‘i’%}'O@ﬂ%ﬁhﬂ) bBtathéd in Brep AT ) 8, sb‘dfﬂ'ﬂﬁfd@é”rﬁé,@%rﬁﬁoﬂ)gom—) ,
cupper (I1) acetate (1.20 6. 60mol ) and pyridine (1. 40nL,  17.3mmol) were
react ed accordf %gowr?%eg%ﬁ%mbr Odbaime)) yerepeadied aqcpishing torthe gamepioRedurg ¢ | ¢
gogg?gad ()5195 ?gﬂ%araﬁoﬂ.Srt@'giV,e t%ﬁ%%ﬁ&(ﬁh}?)unc?i[(ﬁgﬁ%g,ﬁgg%zYHieﬂ'&&)NNR(? CE)SC%?L 6 )

. , . . , S), LA7-7. \ , . , 1),
6. 58( 1#,”3@), .@%@E@EWW&] Mass(El) 243(M++1) [435] 114361Preparation
24: Sym#hgsis of 1-(1-isopropylindol-5-y1)-1,2,4-triazole-3-carboxylic 32

WO ZOI%AgﬁSSquggééﬁgg%géggﬁ&ggsopcid met hyl ester N=\ N N

1-[3-cyano-1-(cyclopropylmethyl)indol-5-yl]-3-(trifluoromethyl)pyrazole-4-carbox

ylic acid ethyl ester

CN
F e -
A

N—\
0. =

S~

o

[417] 1-(3-Cyano- 1H-indol-5-yl)-3-(trifluoromethyl)pyrazole-4-carboxylic acid ethyl ester

[416]

(110mg, 0.32mmol) obtained in Preparation 18, sodium hydride (11mg, 0.47mmol)
and bromomethylcyclopropane (0.06mL, 0.64 mmol) were reacted according to the
same procedure as Preparation 5 to give the title compound (110mg, 85% Yield).

[418] Mass(EI) 403 (M++1)

[419]

[420] Preparation 21: Synthesis of 1-(3-nitro-1H-indol-5-yl)pyrazole-4-carboxylic acid
ethyl ester

NO,
- NH
N
o
(@)

[422] 1-(1H-indol-5-yl)pyrazole-4-carboxylic acid ethyl ester (293.6mg, 1.15mmol)

obtained in Preparation 1 was dissolved in acetonitrile (2.3mL). Silver nitrate

[421]

(214.9mg, 1.27mmol) was added at 0°C, and benzoyl chloride was slowly added in
drops under nitrogen atmosphere. After completion of the reaction, the reaction
solution was cooled, ethyl acetate was added, which was then washed with aqueous
sodium hydrogen carbonate solution. The organic layer was dried over anhydrous

magnesium sulfate and concentrated under reduced pressure. The resulting solid was



[438] 1-(1Hindol-5-yl)-1,2,4-triazolegd-carboxylic acid nethyl ester
(139.5ng, 0.58mml) obtained in Preparation 23, sodium hydride (55% 38ng,
0. 87mmol )wo2eilgdamBopane (0. 09nm., 0.90nmol) and N, N- di meChHK20tr0@niode
(5.8nm) were reacted according to the sane procedure as Preparation 5 to
give the title conpound (83.4ng, 0.29mvol, 51% Yield). [439] Mass(El)

285( M- F1) [ #h0tied bﬁédlhmﬁroﬁﬁt&ﬁaabglﬁphﬁﬂéi giwytht hi€ls icémPdund (119.1mg, 0.397mmol,

1- (3-cyano- r -indol-5-y1)-1,2,4-triazol e-3-carboxylic acid mnethyl
ester [442] ?ﬁZO? ﬁﬁe conmpound was obtalned via the follow ng Processes
(1), (2%23(3)]Mﬁ%@E}3ORA@4ﬂ)(1) Synt hesi s of

1-(3- fqﬁﬁgl |sopropyl -indol-5-y1)-1,2,4-triazol e-3-carboxylic acid nethyl
ester 0 N =\ [ 446]

1-(1- Is{fb%? opyIPl'ﬁH%}PIEPHﬁJ?) Synthegisof | 370l e- 3- carboxylic acid nethyl ester
(83.4ng, O. Zﬂmbdpl‘éﬁ&lﬁs%ﬂ%hﬁuﬁfﬁﬂﬁ k&l@-%rb@%ﬂic}ﬂa&éﬂhﬂ ést@ (0. 03nL,

0. 35mrg%l%q N, N- di net hyl f or mam de (0.03nlL, 0.39mmvl) and di chl or onet hane
wer e led accor di ng to theN@anme procedure as Process (1) of Preparation
2 togive the title conpound 447] Mass(El) 313(M-+1) [448] [449] (2)

Synt hesi s of
1-[3- RE, Z) - hydr ox |mLL Fsopropyl -indol-5-y11-1, 2, 4-triazol e- 3-car
boxyl ic acid mﬁ ester 33 2011/ 043568PCT/ KR2010/ 006760 [ 451]

1-(3-Formyl-1-isopropyl-indol-5- y1) 1 2 4-triazol e-3-carboxylic acid nethyl

coLer OO o NP e Lo e (AR 0 Semel)
Prepar ati on 2.39Gnghodeotithiaed irt H’Iepmmﬁoﬁhﬂ/as {d&2Yed\b 3§ NEline8REOMrarh)de[ 453]
(4.0mL). Sodium hydride (55%, 26.0mg, 0.60mmol) was added at 0°C, and the mixture
was stirred for 10 min at room temperature. 2-lodopropane (19.7mL, 198 mmol) was
added, and stirred for 15 h at room temperature. The solvent was distilled off, ethyl
acetate was added to the residue, and the mixture was washed with aqueous
ammonium chloride solution. The organic layer was separated, dried over anhydrous
magnesium sulfate, filtered, and purified by column chromatography to give the title
compound (60.8mg, 0.178mmol, 45% Yield).
[428] Mass(EI) 343(M*+1)
[429]
[430] Preparation 23: Synthesis of 1-(1H-indol-5-yl)-1,2,4-triazole-3-carboxylic acid
methyl ester

AT
O

[432] 1H-1,2,4-triazole-3-carboxylic acid methyl ester (1.12g, 8.79mmol),
1H-indol-5-ylboronic acid (1.42g, 8.79mmol), N,N-dimethylformamide (90mL),
cupper (II) acetate (1.20g, 6.60mmol) and pyridine (1.40mL, 17.3mmol) were reacted

[431]

Iz

according to the same procedure as Preparation 1 to give the title compound (519.7mg,
2.15mmol, 24% Yield).

[433] NMR: 'H-NMR(CDCl,) 6 8.52(1H, s), 8.33(1H, br), 7.88(1H, s), 7.47-7.42(2H, m),
7.28(1H, 1), 6.58(1H, t), 3.98(3H, s)

[434] Mass(EI) 243(M+*+1)

[435]

[436] Preparation 24: Synthesis of 1-(1-isopropylindol-5-yl)-1,2,4-triazole-3-carboxylic



[ 454] (3) Synthesis of

1- (3-cyano- 1-isopropyl -i ndol-5-y1)-1, 2, 4 triazol e-3-carboxylic acid nethyl
est er [ 458D 2011/(43%86] PCT/KR2010/006760
1-[3-11(E, Z2) - hydr oxyi m nonmet hyl11- 1-i sopropyl -i ndol-5-y11-1, 2, 4-tri azol e-3-c
arboxylic acid nethyl ester obtained in Process (2),

di (i m dazol - heid howhlyhesiéhi one (90% 148ng, 0. 75mmmol ) and anhydrous

tetrah giﬁfuran were reacted according to the same procedure as Process (3)
of Pre?ﬁ tion 2 toN_‘\ve the title conpound. [457] Mass(El) 310( Mt+1) [458]
[459] Preparati® esi s of 1-(1Hindol-5-yl)-im dazol e-4-carboxylic
acid ethyl ester 8‘] [461] A m xture of ethylcyanoacetate (1.0g,
7.75mmol ) and t-b toxy bi 5( di'tret hyl am no) net hane (2.7g, 15.5mvol) was
stirred for 18 h at roomte ture. After distillation under reduced
pressure, 5-am noi ndole , 7.75mmol) was added. The m xture was

di ssol V&#li n n-Qit-indel-5- nh2ﬂéfla€91@d -daghoxyBe pcid meghyd egter (180 S, SBoMalhs

E ool eg e: hy|0bﬁl?t?ﬁeiﬁ @re\_/Fﬁ laﬂ@gdsohhll%ﬁ ﬁy&ldea(w%w@&hgcb wrﬁﬁoﬁq%m répagd um

i carbonate s i 0 or gani ¢ a er was er an r ous nesi um
sul fate and é@ﬁ@@m 0 89@81%3 1@@%@14@42 e maﬁeﬂg%@mg “as
34 WO 2011/ 0@&5@&%@6&@2&1@/}@%&&&&5 fotggveetle tidasb@gomid (83 &ty D.29aridl e and
dried to giv 1%12 tl e conpound (0.33g, 17% Yield). [462] NWVR

" H- NVR( CDC13 (1H, s), 8.00(1H, s), 7.88(1H, s), 7.70(1H, d),

7. 55( 11#39) , Mm(ﬂlHZSﬂM++‘z) 26(1H, d), 6.67(1H s), 4.48(2H q), 1.46(3H,
t) [46?[]14 ss(El) : 256(Mrl) [464] [465] Preparation 27: Synthesis of

1- (1-isopropylindol-5-y1)-imdazol e-4-carboxylic acid ethyl ester [466]
\ (1) [441] Preparation 25: Synthesis of

1-(3-cyano-1-isopropyl-indol-5-yl)-1,2,4-triazole-3-carboxylic acid methyl ester
[442] The title compound was obtained via the following Processes (1), (2), (3).
[443]
[444] (1) Synthesis of 1-(3-formyl-1-isopropyl-indol-5-yl)-1,2,4-triazole-3-carboxylic
acid methyl ester

/%N@g

[446] 1—(1—Isopr0pyhnd01—5—yl)—1,2,4—triazole—3—carb0xylic acid methyl ester (83.4mg,
0.29mmol) obtained in Preparation 24, oxalyl chloride (0.03mL, 0.35mmol),
N,N-dimethylformamide (0.03mL, 0.39mmol) and dichloromethane were reacted

[445]

according to the same procedure as Process (1) of Preparation 2 to give the title
compound.

[447] Mass(EI) 313(M+*+1)

[448]

[449] (2) Synthesis of
1-[3-[(E,Z)-hydroxyiminomethyl]-1-isopropyl-indol-5-yl]-1,2,4-triazole-3-carboxyl
ic acid methyl ester

[450]



[467] 1-(1Hindol-5-yl)-im dazol e-4-caghoxylic acid ethyl ester (0.33g,
1.29mmol ) obtained in Preparation 26, cesium carbonate (0.63g, 1.94mmol)
and 2-i odwpropadsseg0. 26g, 1.55mml) were dissolved i n aPeToR2010/406760301m)
and refluxed for 5 h. Ethyl acetate (50nm.) was added, and the m xture was
washed wi th aqueous sodi um bi carbonate solution. The organic | ayer was
separated, dried over anhydrous jipgnesium sulfate, filtered and purified by
col umm chr omat ography to give the title compound (90ny, 24% Yield). [468]

NVR: 11- NVR(CDC13) ;6 8. 00(1H,/s), 7.87(1H s), 7.67(1H s), 7.51(1H d),
7.40(1H, d), # ' 63(1H, s), 4.78(1H, n), 4.48(2H q), 1.62(6H,
d), 1.46(3H t) [469] M J |

28: Synthesis of I-(3-for

298(Mr1) [470] [471] Preparation
-i sopropyl -i ndol-5-ypi m dazol e- 4- car boxylic
acid ethyl ester [472] [4 To anhydr ous di chl oronet hane (30nL) was
added oxaIyI chl oride_ (0.03m, . N, N-di net hyl f ormam de (0. 03nL,
0. 36rmoftlIwas laddermyd- G@prwldﬁd%aﬁsylﬁﬂe% éIWPEe%jC%rB?X}é@ aﬁmnatﬂlymterm this

sol ution was o@d@l@d nELPchces rh@ﬂwx agebnhmy dlotidd @aﬁ@ @35%})@9@15 irilici d
et hyl ester % mT%Hg t al ned |ndPre£)E ? Qé%f %ﬁ m.xt ure
was stirred cﬁre%ﬁ ﬁ“" EOR5TRE fLTRp SPAE ArosedurRa ’Eﬂcssén() ePaéﬁIb to give
t et r ahydr of utlentit{e3@mipgouvadd 20% aqueous ammoni um acetate sol uti on (30nl)
were a to i ,1and the m xture was heated for 30 35 WD
D011 od i Pt RSB i 1 i & bt ng stirred under reflux. The
reacti d®3Hol uti on was cool ed, ethyl acetate was added, and washed with
aqueoug4sqdi u r(BPSﬁﬁh@s%éit ﬁ(ﬁ@}dﬂd—ﬂi‘sopir&]?yl-(?ﬁ&ﬁfy ﬁ)Jl?Q{@-rth\ﬁﬁe dldaphbxqier
anhydr ous ‘magnesium sul fate and concentrated under reduced pressure. The
resul ting soPFld ey ¢§teer ed, washed with et hyl acetate and dried to give
the tithssjcompound (0.09g, 92%Yield). [474] NVR 'H NVR(CDC13) 6 10.08(1H,
s), 8.45(1H, s), 8.06(1H, s) .00(1H, s), 7.96(1H, d), 7.59(1H, d),
7.42(1H, d), 4.80(1 2H, q), 1.66(6H, d), 1.46(3H, t) [475]
Mass(El) : 326(¥# e k7] Preparation 29: Synthesis of
1-[ 3-RE, Z) - hydr oxhn| no , 1-i sopropyl -i ndol-5-yllim dazol e- 4-car boxyl i
c acid ethyl ester [478] O 479
1-(3- Forrryl 1-i sopropyl -i ndol)?yl )i m dazol e-4-carboxylic acid ethyl ester
(0. 09q, obtained in Preparation 28 was di ssolved in pyridine
(30ni) [4§:&ter M%ME dwﬁmwumnewpgwi ldeisppronyl-indosBhpl.3 Avtﬂ%l%ﬁéﬂf bogplic
m xture was fae@trﬁ@{h 1cyste50&awau liePRRERT2 S Hl([rﬁﬁdzdlfldﬁﬁmétﬁﬁrﬁtﬁfé)ne @a%r
conpl eti on of % é}?%? d ol vent \ﬁ?s concentrat UQ{& duced
pressure, et HfPMEc &a Oysfet ey S uurag reere 5%8te AEC %6‘? CWAL®
washed vvith Pivcadureas Prdves GT bf Prieporagai 2 tsgiveitlieaitle chhgpoongani ¢ | ayer was
dried ?2@7’ amMQJsEﬁi? gsI}um sul fate and concentrated under reduced

ing s

pressure. "The res olid was washed with ethyl acetate and dried to
give thé58litl e conpound (0.08g, 98% Yield). [480] Mass(El) : 341(M+1) [481]

[459] Preparation 26: Synthesis of 1-(1H-indol-5-yl)-imidazole-4-carboxylic acid ethyl

ester
[460] SN

[461] A mixture of ethylcyanoacetate (1.0g, 7.75mmol) and t-butoxy
bis(dimethylamino)methane (2.7g, 15.5mmol) was stirred for 18 h at room tem-
perature. After distillation under reduced pressure, S-aminoindole (1.3g, 7.75mmol)
was added. The mixture was dissolved in n-butanol, and refluxed for 15 h. The
reaction solution was cooled, ethyl acetate was added thereto, and washed with
aqueous sodium bicarbonate solution. The organic layer was dried over anhydrous

magnesium sulfate and concentrated under reduced pressure. The resulting solid was



[482] [483] 0 [484]1-113- RE, Z)-hydroxyi m nomet hyl ]

-1-isopropyl -indol-5-y1li m dazol e-4-carboxylic acid ethyl ester (0.08g,

0. 27mol )Wolwaimdawsi n Preparati on 29 was di ssolved in BETWR2010/006760

2011/ 043568PCT/ KR2010/ 006760 anhydrous tetrahydrofuran (30ni).

D (i m dazol - 1-yl ) met hant hi one (0.12g, 0.67mmol) was added, and stirred for
13 h at roomfilereaetvaiiet evith\fth@racearpingidried tofive e tiRavhipound (183, eagt i on
sol ution was 1?(zllagentrat ed under reduced pressure, ethyl acetate was added,
and washed w . 5N- aqueous hydrochloric acid solution. The organic |ayer
was dr i[é@2]overNMRhjidMNMB (GREhe Si8AA( ld] ) a8.80@Hd s 3:88eiH. sat’e(Uddéx, reduced

Th | at dried t

8{ ve the title g %“7‘30@ N S D R o T
04(2+LF1 ), N% 942%9( +71)82(1H s), 7.63(1H, d), 7.42(1H, d), 4.80(1H,
AH a), 1.63(6H d), 1.28(3H, t) [486] Mass(El) : 323(M+l) [487]

m,

[488] aratjon 31 nt.hesi s 1H-| n hene- r boxylic
aci d mé%fﬁﬁ e dhgparatioay®”: Synpssiopl & REOR BIL S bRl EHR A DGAHE et hy!
ester (0.59, adid2@hyicdsjer 1H- i ndol 5-yl boronic acid (0.36g, 2.26mmovl),

t et r aki %érl phenyl phosphi ne) pal ad| um(0) (0.13g, 0.11nmol) and sodium
carbonzgte (0.48g, 4.52mol) e

for 5 h. Ethyl acetate vas\added, and the m xture was washed with
sodi um bi car bonat é>-sof Ut on. organi ¢ | ayer was separated, dried over
anhydr ous nagnesi um\gul fate, filtered and purified by colum chronat ography
to give the title conpound (0.36g, 62% Yield). [491] NVR 11-NWVR(CDCl3) 6
8. 29( 1H¥0H) , 7-A8-ndol-8YyD)-imidazoleH}-catpoxicca{di ¢thylster 70.43¢, 1R9meiol) 7. 31( 2H,
s), 6.65(1H, oﬁaameé iR ﬁe??ﬁatl%)l 2b482unMessdEt (0:63857 oMo 4933 iodbp8flne

Preparation 32;
5- (1-i sopr opy?- ﬂ%dﬁ%‘nm@ viers Giptebyralin aceipnigils 3nlaland repiegdiford hefthylos)

acetate (50mL) was added, and the mixture was washed with aqueous sodium bi-

carbonate solution. The organic layer was separated, dried over anhydrous magnesium
sulfate, filtered and purified by column chromatography to give the title compound
(90mg, 24% Yield).

[468] NMR: 'H-NMR(CDCl,) o 8.00(1H, s), 7.87(1H, s), 7.67(1H, s), 7.51(1H, d),
7.40(1H, d), 7.26(1H, d), 6.63(1H, s), 4.78(1H, m), 4.48(2H, q), 1.62(6H, d), 1.46(3H,
3]

[469] Mass(EI) : 298(M+1)

[470]

[471] Preparation 28:Synthesis of
1-(3-formyl-1-isopropyl-indol-5-yl)imidazole-4-carboxylic acid ethyl ester

[472] .
ﬁ
W\%// N\
0

[473] To anhydrous dichloromethane (30mL) was added oxalyl chloride (0.03mL,
0.36mmol). N,N-dimethylformamide (0.03mL, 0.36mmol) was added at 0°C, which
was then stirred for 30 min at 0°C. To this solution was added
1-(1-isopropylindol-5-yl)-imidazole-4-carboxylic acid ethyl ester (0.09g, 0.3mmol)
obtained in Preparation 27, and the mixture was stirred for 1 h at room temperature.
The solvent was removed, tetrahydrofuran (30mL) and 20% aqueous ammonium

acetate solution (30mL) were added to the residue, and the mixture was heated for 30



r 0 [496] 5-(1Hindol-5-y1)-thiophenes2-carboxylic acid nethyl ester
(0.26g, 1.01mmvol) obtained in Preparation 31, cesium carbonate (0. 32g,

2. 02mol )weandiia4ssdopr opane 37 WO 2011/ 043568PCT/ KR2010CTOR260/00076859,
0.59mmol ) were dissolved in acetonitrile (30nmL) and refluxed for 5 h. Ethyl
acetate (50nL) was added, and the m xture was washed with sodi um

bi car bonat e $gihwiHilbeinfheired gaddraeflay Ghe \ﬂ@su&e patadreaas @oleid et(hyEﬂicealtH”l ydr ous

the title consountrd 8555t By Py RRm S EnR sy tte Gl 11
s), 7.81(1H, ve drigd dgriphydipys hagi(silid) su‘]ﬁaﬁe a?hd3®1¢12¢ﬁ,traE)E1 unﬁelﬁ@dllddd psdssure.

3.94(3H, s

Synt Ele5| S 2)f hég?%s m%%%af gﬁtgl%l'\@ ﬁ?%ﬂegh ﬁ?)ggllﬁlah&ﬁg%@d car (%Elfl ic

acid met hyl €8mapurf g9 old To anhydrous di chl oronet hane (30nL) was
BO1P 5\@ Id).

added qxallyl ohuR: nfclm(m(@n‘el émmgpm s)NS s AHMBL RY {;@% rglod)%n(los im,

sorutton vas 7dhiad & 1 3%ub Jp{m 8ot By BeP D o Bl qaehLon

met hyl ester t(0.3g, 1.0mmol) obtained in Preparation 32, which was then
stirre r 1 aft 0 erature. The solvent was renoved,

tetrah diﬁfuré\aas(gg%lﬁrtgfgé%@r‘gO% aqueous ammoni um acetate sol ution (30nL)
were add&d to the residue, and the mixture was heated for 30 min while

bei ng Zh‘yj’l‘ed ﬁ&ﬁatfoﬁfﬂWSynﬂéﬁsBPaCt' on solution was cool ed, ethyl acetate
was added, and e mxture was washed wth aqueous SOdI um bi car bonat e

sol ution. Thd- [ér[@%)élyriwwmmnﬁhw& isorropxhindel-Sudlimidarela-dneashpplie e and
concentr at ed aujd@hylre@eibced pressure. The resulting solid was filtered,
washed éjh et hyl acet ate and dried to give the title conpound (0.32g, 99%
Yi el d) [Wf : N-@H10. 08(1H, s), 8.67(1H, s), 7.92(1H s),
7.84(1H, d), 7. 67(1H d), 7.50(1H, d), 7.42(1H, d), 4.77(1H, m, 3.96(3H,
s), 1.68(6H, d) [504] Ngss( ) 328(M+1) [505] [506] Preparation 34:

Synt hesi s of
5-[ 3- RE, Z) - hydrQx¥i th -1-7?opr opyl -i ndol-5-y11-t hi ophene- 2- car boxyl
ic acid nmethyl este 38 WD 2011/ 043568PCT/ KR2010/ 006760

[479] 1-(3-Formyl-1-isopropyl-indol-5-yl)imidazole-4-carboxylic acid ethyl ester (0.09g,
0.27mmol) obtained in Preparation 28 was dissolved in pyridine (30mL). After hy-
droxyammonium chloride (23mg, 0.33mmol) was added, the mixture was heated for 5
h while being stirred under reflux. After completion of the reaction, the solvent was
concentrated under reduced pressure, ethyl acetate was added to the residue, and the
mixture was washed with 1N-aqueous hydrochloric acid solution. The organic layer
was dried over anhydrous magnesium sulfate and concentrated under reduced pressure.
The resulting solid was washed with ethyl acetate and dried to give the title compound
(0.08g, 98% Yield).

[480] Mass(EI) : 341(M+1)

[481]

[482] Preparation 30: Synthesis of
1-(3-cyano-1-isopropyl-indol-5-yl)imidazole-4-carboxylic acid ethyl ester

[483] CN

[484] 1-[3-[(E,Z)-hydroxyiminomethyl]-1-isopropyl-indol-5-yl]Jimidazole-4-carboxylic
acid ethyl ester (0.08g, 0.27mmol) obtained in Preparation 29 was dissolved in



1150815- ( 3- Forny1-1-i sopropyl -i ndol-5-%d) -t hi ophene-2-car boxylic acid

nmet hyl ester (0.32g, 0.97mmol) obtained in Preparation 33 was di ssolved in
pyri di ne WeQnlio43segdr oxyammoni um chl ori de (81lng, 1. 17nmbCI/KRee10dddmd, and
the m xture was heated for 5 h while being stirred under reflux. After
conpletion of the reaction, the solvent was concentrated under reduced
pressure, et hﬁhycﬁ@&ttaﬁrﬂlyﬂﬁifuﬁﬂdS(OinLﬁrﬂi(lhf@zm XIthchmaum&s(banyﬁ) 6Mmmol)

1N hydr ochl Th d

L1 aqueous, NCLSRILPLF RS K510 PP BIRTAR BNt LT

resul ting soltliledrewaismvsamu wais thne@nhyted aoddratdicad dredsure ctiyd ag&twte wake title

compound (0. 3%, B0 YRl LIR90RASS Blcknion SASNERNGh SRRk B RukP121 O

- t hi ophene- 2 “@éﬁﬂé&??f‘mﬁnhﬁfﬁuh@ﬁ&l}qﬂu@t%‘éfa&( @dmcewa@émﬁf) reé@ﬁedum@aurﬁn

Preparation %e‘f‘@s@ltﬂig%%ﬁh e wakhel Rbﬂl@étﬁgﬁa&?w{) %ﬂ)ﬂ}{e)@fté' LAk tgeg@ﬂd dl@-()om outnd q
g, mmol ) was added and stirre

2- Chl oro- 1- um i odide (0.2
for 10 mn g?%%%%%%{‘fé‘bature To this reaction solution was slowy added
in dropssiri etNMRahBIWR@:D@M;é SDHMDd)) 786¢1HL5), M2 1 M) che3@El, tihen stirred

for 20 h at 0Q nﬁ\é’g %g%ﬁ}.)r@Eg@huﬁgqpéﬁ%fau@é?fzg{ﬁft eaction, the

reaction sol utl ate d“pressure and ethyl acetate
was addésh]l TheMamsidtinr 82346-Iwashed with 0. 5N-aqueous hydrochl oric acid

sol uti 958 ]The organic layer was dried over anhydrous magnesium sul fate and
concentrated under reduced pressure. The resulting solid was washed with

et hyl a¢&il ate Brepaitionpl §ygtl\¢&ls phe-AHripdole3syhghinphene-2gagboxgligacide| ) .
115141INVR ' InethNWNS(eD30D) 6 8.21(1H, s), 7.96(1H, s), 7.80(1H, d),
7'71(2H§-‘g 7.49(1H, d), 4.91(1H, m, 3.93(3H, s), 1.61(6H d)

115151V (EI) @ 325(Mrl) 39 WH 2011/ 043568PCT/ KR2010/ 006760 [516] [517]
Preparati on 36: Synt S LHindol-5-ypisonicotinic acid nethyl ester
[518] MeO [519]O i cotinic acid methyl ester (1.22g, 7.11mmol),
1H i ndol e- 5- boVon' .15g, 7.13mmol ), 2M aqueous sodi um carbonate
solution (10nm., 2@mol) and tet raki s(triphenyl phosphi ne) pal | adi um (0. 419,

0. 35 | ) . were di sso| ved | uene (140 ,_an tirred for 12 h under
refl Tﬁ‘*‘%ter clg Jt“PBPF”&f tH O%Yélaéé gk@%gﬂr?%g%t éﬂ@?ﬁom was added,
and washed V\nlfhmaqyﬁquﬁ)r@ﬂdadm(@hdig)mZdﬁrﬁ@ll)uti on. The organic | ayer was
separated, drje dr.ou nes te ncentsated. un

reduced pressutrra%1 IIL}'I*li;}?/O S%IH“@P%%E““%?%ﬁ Otal oln} aclﬁ (fSOdlumcarb q‘fltle
conmpound (4400g3g, ﬂ 5/?4mmoll) weghdisdiledddn dqu52@]30Nl\IlR and IefNMR(l @DGlB)EthB 82( 1H,

dd), 8. 36( 2H1ace°tlte {%rgﬂﬁgvlig ach 211an21 tﬁé?ﬂvﬁ:re s1wa7shgc¥-€v;th|’so&m%1 blgarégrfa%ﬂﬁ d),
arf

[753:7),]( 1Er e?ar a@lﬂlaﬁn Sthe %%@ﬁ’?fsw%?fseﬁ fo—lalihi’é&ls sna,g@r:%msekf@tpm c
aci d nmethyl esfefd and purified by column chromatography to give the title compound (0.36g,
62% Yield).
[491] NMR: 'H-NMR(CDCl,) 6 8.29(1H, s), 7.98(1H, s), 7.81(1H, s), 7.54(1H, d),
7.47(1H, d), 7.31(2H, s), 6.65(1H, s), 3.95(3H, s)
[492] Mass(EID) : 257(M+1)
[493]
[494] Preparation 32: Synthesis of 5-(1-isopropylindol-5-yl)-thiophene-2-carboxylic

acid methyl ester
[495]

[496] 5-(1H-indol-5-yl)-thiophene-2-carboxylic acid methyl ester (0.26g, 1.01mmol)

obtained in Preparation 31, cesium carbonate (0.32g, 2.02mmol) and 2-iodopropane



[ 524] MeO [525] To anhydrous dichl ogpnet hane (35nL) was added oxal yl
chloride (0.23nL, 2.7 Imol). N, N-dinethylformamde (0.27nL, 3.48mmovl) was
added at WQ20aMd336Be m xture was stirred for 30 min at @CI/KRr0t0108760eact i on
solution was added 2-(1Hindol-5-yl)isonicotinic acid nmethyl ester (0.44q,
1. 74mol ) obtained in Preparation 36, which was then stirred for 1 h at
room t enper at0Reg, OI3%eniaol) werd divasydddimavadnitile (30l cinafrefl@rd(f405rh) Eapd 20%

aqueous anmoni t 0 t|o 30r wer e added, . and the m xture was
neated for a0esis b ELEnERMY B bl FuRRGE M R0 e R Lt o
was cool ed, eoluyibn. éﬂ?@tmtgaalwmela\d@ta&palawd dvaesihedr wiltyldraug negnssisodiiate,

heinierum TSt AT 1 000 AL S IR U R P o

solid was filtiefed, washed with ethyl acetate and dried to give

2- (3-f quomy 1- 1 b Rrd o3 IR O DER b G0 HCs)arR A 18t NY |54 747838 d)

2-(3- Fgr my1- %pljspﬂg Sﬁ é% ql(#'ﬁg’g &Hi c)aC|g( metjrq]yl glg%g) obtﬁalﬁ%]ed above was
di ssol ved i n g 4R §); 195 >§§/ammn| um chl oride (134ng, 1.93mmmol)
was 40490D 20 MARAIS68RICHI-HR2010/ 006760 added, and the m xture was heated
for 2 rtwrrle being stirred under refl ux. After conpl etion of the reaction,
t he sol t was concentrated under reduced pressure, ethyl acetate was
added t80Qlhe rRyspaasiondd: Spinthesisofien washed with aqueous sodi um chl ori de
solution. Th [ [ ate and
concentr at ed%u(%dtg?ﬁ gél,ll dﬁ%ﬁggﬂr%?g%ﬁwggﬂ P%@?\ h%g%?gm\?/aéﬁgj W th
ethyl 4¢@tlate and dried to gbye

2-{3-[(E, Z) - hydroxyi m nonet hy1]- 1Hi ndol-5-yl I i soni cotinic acid nethyl
ester. [527] 2-{3-RE, Z2)-hydro i nonet hy11l-1Hi ndol-5-yl |isonicotinic acid
met hyl ester obtai ned—above di (i m dazol -1-yl) net hant hi one (0. 8g,

4. 48mmol ) were di ssivé rofuran (30nmL) and stirred for 2 h at
room t enper at ur g4 etion of the reaction, ethyl acetate was added
to the reaction so\l ution, which was then washed with aqueous sodi um

chl ori de sol ution. “The or gani c |l ayer was separated, dried over anhydrous
magnesi[soa]sul ﬂaatamhyﬂnolut dicatbramnethpuer 3Dined way addﬂdmml;dhhlonaé atmaphy to give

8 Sa(1H bry TPRBEL TR Gehetiy e ST, S fHhon s HadiR el I RREREED) 2
m, 7.62(1H, fen30 @R O, T@glns[lszcgionwamp&waszmq Mr+1) [530] [531]
Preparation 3§ %}B&ﬁﬁhcﬁ)l@-yﬁh@h&%@@a&ok R:Qicﬁpﬁﬁle gﬂ&@é‘r (5‘3?101 BSRRIPPt 1 nic

acid i sopropyl ester [532] ano-1H 1 ndol- 5- I soni_cotinic
aci d nethyl @@Ea@}edenﬁwara@oeﬁnwg rraigres forpr b plteaty temp@?t%%éf e

di ssol ved i nsblvbhtdiaxatiyldn ltdiﬁﬁy&i@fdrﬁ)n @M) 2o QO%nacfw@lisl adﬁn(n&ﬁm acBa@68mMmD1)

was added at 0OC a tirr ure |.odopr opane

(8 oams %0, siliind ML e dadlsq Hhe Mg AR R S B L S S0 TP &

Af t er conpl etwhile befngtshiered @addrirefiyx. fThe repotion santiovasacarmdelntthgt adtatnees

reduced pres i, af affd {i&}é'm&ﬁﬁ’é %@ngl%mv}lth%e&%ds%gmn?&ga%ﬁﬁg golg’h&{‘ JadbeRus

amoni um chl ori over
anhydr ous na@r@@iqﬁﬁyesruvafsair@d o el atnéyér@uamgwmm sleléatmndcfzﬂngﬂﬁra&dﬂmﬁt ogr aphy

to give the tidy8d R 54@9&%6(1'135%@]5 s%llg%méred8@{§hgﬂ%\!’lﬁl)eth&l@@é‘t]iteuw)dned

' H NVR(CDC13) 6. 8.84(1H, d
7. 79(1H dd) toglV‘?’fl(eltﬂle%mPO)ﬂn 87 ?1 4(1H, ), 4.75(1H n), 1.58(6H,

d), 1.43¢8H dMRISEINNWRSSDEL) 63@8)8(1\]?&*53,)8 6A1H, s), 7.92(1H, s), 7.84(1H, d),
7.67(1H, d), 7.50(1H, d), 7.42(1H, d), 4.77(1H, m), 3.96(3H, s), 1.68(6H, d)
[504] Mass(EI) : 328(M+1)
[505]
[506] Preparation 34: Synthesis of
5-[3-[(E,Z)-hydroxyiminomethyl]-1-isopropyl-indol-5-yl]-thiophene-2-carboxylic

acid methyl ester
[507]



WO 2011/ 043568PCT/ KR2010/ 006760 [536] 3§537] Preparation 39: Synthesis of
2- 13- cyano- 141- ( nmet hacr yoxy) propan- 2-yl |l -i ndol-5-yllisonicotinic acid

met hyl eswer20{1388j68 MeO [ 539] 2-(3-Cyano- 1H i ndol- 5- ylPrirgmouatosedc aci d
met hyl ester (250ng, 0.90mmvl) obtained in Preparation 37,

2- met hyl sul f onyl oxypropyl 2-nethyl prop-2-enoate (500ng, 2.25mmol) and

sodi um hydride (78ng, 1.8mmo|) were reacted according to the sanme procedure
as Preparation 5 to give th¢ t?¥l e compound (140my, 0.34mmol, 40% Yiel d).

[ 540] NVR 11- NNR(CDClB)(l L _mxture) 6 8.86(2H m, 8.44(2H m), 8.38(2H,
m, 8.14(2H, n'), 3(2 { 7.77(1H, s), 7.64(1H, s), 7.58(1H, s),
7.56(1H, s), ) , s), 5.59(1H, m, 5.52(1H, m, 5.35(1H,
m, 4.97(1H, ), 4.43(1H, s), 4.38(1H, d), 4.35(1H, d),
4.03(6H, s), 1.88 1.82(3H, m, 1.70(2H, d), 1.34(2H, d) [541]
Mass(El) 404 (Mt+1) [542] [543] Preparation 40: Synthesis of

2- [ 3- cyaki- 1- (hipdraxyplepagmeRylyihdal iidpl -5 eplpine @ndactoixiyhic acidenathyl®4ét HO OH

545] To 2- tini
bord et hyl © S2ELE oD CRRLBTE M BRALER 830 dioihlad PRt bbb ERThEC, ' €
t et r ahydr of uudmxye@rrem)m chlgride (YmD il mamel) wes added] al(dsthc) miytureg¥ieh higiatedol ved.

Sodi um hydr oxé,deh %ﬁ@rﬁgln @tlﬁ@@ﬁﬁderm@@%pc&ﬁ e8bd 61786 rdaltion tllib Rvenom
tenperature. 1N-aqueous ﬁ(ilroc loric acid s i on vvaa(#%lde%g |ve a

solid which W&S CPW@HUFWP ddedused Prasy e thy taFf‘éatE S d t%Wﬁ%)l
86% Yield). [Wadldd \l\thS$NEiq)Je(&&ZlyﬁMbhﬂohc[a5ﬂ175]01ut{0548]]16 Heapalstr Wlas dded over

2t d ot hy el RS ARG ARE IR G e Tp b B AL b ©
sohd was washed with ethyl acetate and dried to give the title compound (0.29g, 89%
Yield).
[509] Mass(EI) : 343(M+1)
[510]
[511] Preparation 35: Synthesis of

5-(3-cyano-1-isopropyl-indol-5-yl)-thiophene-2-carboxylic acid methyl ester
[512]

[513] 5-[3-[(E,Z)-hydroxyiminomethyl]-1-isopropyl-indol-5-yl]-thiophene-2-carboxylic
acid methyl ester (0.29g, 0.85mmol) obtained in Preparation 34 was dissolved in
anhydrous tetrahydrofuran (30mL). 2-Chloro- 1-methylpyridinium iodide (0.25g,
1.02mmol) was added and stirred for 10 min at room temperature. To this reaction
solution was slowly added in drops triethylamine (0.47mL, 3.4mmol) for 15 min,
which was then stirred for 20 h at room temperature. After completion of the reaction,
the reaction solution was concentrated under reduced pressure and ethyl acetate was
added. The mixture was washed with 0.5N-aqueous hydrochloric acid solution. The
organic layer was dried over anhydrous magnesium sulfate and concentrated under
reduced pressure. The resulting solid was washed with ethyl acetate and dried to give
the title compound (0.183g, 67% Yield).

[514] NMR: 'H-NMR(CD;0OD) 6 8.21(1H, s), 7.96(1H, s), 7.80(1H, d), 7.71(2H, d),
7.49(1H, d), 4.91(1H, m), 3.93(3H, s), 1.61(6H, d)

[515] Mass(EI) : 325(M+1)



[ 549] EtO [ 550] 2-113-Cyano-1-( hydroxypropan-2-yl -indol-5-yl)isonicotinic
acid (96ng, 0.29mvl) obtained in Preparation 40 was dissolved in

N, N- di mretwol2boversssBde (6nl), and pot assi um carbonat e (62EHKRXNANIO) and
br onoet hane (0.07nL, 0.86mmol) were added thereto. The solution was stirred
for 12 h at roomtenperature and concentrated under reduced pressure.

Sat ur atietbjanmmoni um chl ori de sol ution (5m) was added and ethyl acetate

rmgnosittisol ndebeatipneier SupfesHhe (noRRPEYBLSPenBORTURHEINEREL GUe s

purifi¢dlddy col um chregat ography to give

2-113-cyano- 1- %p¥proxyn opan-2-yl -indol-5-yl)isonicotinic acid ethyl ester
(70mg, 0. 20mol",""6,f% ¥ ehd Phchl or omet hane (4nlL) was added thereto,
(dlnethylanlno)suluur trll -rﬁde (0.04nL, 0.30mvl) was added, and the

m xture was stirred for i at” room tenperature. After conpletion of the
reacti eth r J

sodi u ?§%I0r|§%Cﬂ$ d&#%ﬁwﬁg??ggﬁgb &ﬁﬁgggégdglﬁgﬁo ?ﬁﬁg%ﬂ%FgFgggﬁgﬂé
filtered. ThéldaEviehimmal, %Mr?ﬁvwsaﬁ@uwrb@@t%ﬁ@ waé, Pk 3qremobgnd ol umm

chr omat ogr ap I?éfraﬂd&(%ﬂgc&gﬂﬁ}ﬁ)sf)hlhé)@al@@lﬁﬂ}ﬁ wnd1 & 3R WmN) %mlssol\%ﬁ%l Ya18dd) -

5511 NVR 'H . 36( 2H,
LM TCan At D S gy &}-\ftfr b H?’WP i Tesigpiny Syl 0
5. 09- 4. 28( 6H,acelft')t¢ (200417[C)4\ivhs alded, ind ashtd whith adued6g &d,lurh)chloihd88(§13hbn dhe[ 552]

Mass(El) 352 E%IC )fl#r‘%?a%]sme{ %‘é& ]d&{?:f%ggrr ﬁ&8&u§lﬁia§§é{sﬂ&nﬁ] g&l!faze COP%en]trated er

2-[ 3-cyano- 1- soni cofinic ac
[555] MeO mnder[rg@E]ed zre(sslrey@m purifi¢d ydelurn ghipieeygiradyitnigtvedbs tlﬂfmat hyl

ester (65m9, Gn3330@ bfamgg@lQ@%Pygmgration 37 was reacted according to
the sane procedure as nggaratlo ve the title co ound I%
0. 13m$2015796NME: H-NMRESHERR-S. 81211 c%éﬁ@ﬁ 8 §2é51(HL|1? -dep(l Chi?,( 1H M,

8.37(1H, m, 781124 1dd), He)(IH, 637\@(&@%1@%5 R 4KR2010H 006760 7. 78( 1H,
dd), 7 (1H é\z%i %Zﬁéﬁ lg 4.35(2H, t), 4.02(3H, s), 3.74(2H t),
3.35(3 ( Y436 (M+ Fl) [559] [560] Preparation 43:
Syntheiﬁzﬂof 2-(1Hindol-5-yl)-6-nethylisonicotinic acid nethyl ester
[523] Preparation 37: Synthesis of 2-(3-cyano-1H-indol-5-yl)isonicotinic acid methyl

ester
[524]
N CN
MeO ™ !
N
o N

[525] To anhydrous dichloromethane (35mL) was added oxalyl chloride (0.23mL,
2.71mmol). N,N-dimethylformamide (0.27mL, 3.48mmol) was added at 0°C, and the
mixture was stirred for 30 min at 0°C. To this reaction solution was added
2-(1H-indol-5-yl)isonicotinic acid methyl ester (0.44g, 1.74mmol) obtained in
Preparation 36, which was then stirred for 1 h at room temperature. The solvent was
removed, tetrahydrofuran (40mL) and 20% aqueous ammonium acetate solution
(30mL) were added, and the mixture was heated for 30 min while being stirred under
reflux. The reaction solution was cooled, ethyl acetate was added, and washed with
aqueous sodium bicarbonate solution. The organic layer was separated, dried over
anhydrous magnesium sulfate and concentrated under reduced pressure. The resulting
solid was filtered, washed with ethyl acetate and dried to give
2-(3-formyl-1H-indol-5-yl)isonicotinic acid methyl ester.

[526] 2-(3-Formyl-1H-indol-5-yl)isonicotinic acid methyl ester obtained above was

dissolved in pyridine (16mL), hydroxyammonium chloride (134mg, 1.93mmol) was



[561] MeO O [562] 2-Chloro-6-nethylisggicotinic acid nmethyl ester (1g,
5.38mmvl ) was reacted according to the sane procedure as Preparation 36 to
gi ve t he wptba/gsspound (420nmg, 1.57nmol, 29% Yi el d). [ PEBIKRIVR/006760

11- NMR(CDC13) 6 8.35(1H, m, 8.22(1H, br), 7.94(1H, dd), 7.59(1H m,
7.48(2H, m, 6.65(1H m, 3.98(3H, s), 2.70(3H, s) [564] Mass(El) 267
(M+1) [5635] adidbaihd Meepiarat wanhdded 1Oy dthhelsilesbedig stirred under reflux. After
2-(3-formyl-1Hi

2- (1 naod- SOPERUBR LI ot e v Lo chenG Bl g B Rire 2ol )
obt ai ned i n Rrepamatiadded® thassideacttech wes tediwaghadowitheqeanesq@liwoedur e as

P 1

750 vi ol o). OSBHERGAR T Byl V%ﬁedéfe?%?%ﬁ%g?&“%%?%ﬁm Ss‘l*a%%@g' (

br), 8.20( 1Hcoa{)entrgteq Ipda rediigpd presgue. fifhe regulting obid pras veashedyw aqg}ate
4.00(3H, s), agd aﬁé@{d glﬁé 2-[{57[?%_'_2%’57@1() ﬁmﬁ’&ﬁetﬁw ﬂ@l@@ﬂ%l}li&?&llnﬁraﬁﬂﬁr ation

45: Synt hesi s of 3-cyano- I ndol-5-yl)-6-nethylisonicotinic acid nethyl
ester [573] ™M& lllyl\?@ $011/ 043568PCT/ KR2010/ 006760 [ 574]
2- (3- Fosm)1- 1&{31@@12)51;5&1@&;1&11@11{@11341}5Dlmlﬂdﬁlmqylc}lsambdtlrrrehdmImcemleste( 350ny,

1.18mol) obt gr neeg a'bn PLe dpﬁijl {1 1&21%01 fml)me %:&ee(@ 8%(:& 2%%1 r(])g) \R/eretdls‘gol%ggﬁl

pr ocedure as 0ocessS reparavri‘on )
11(E, Z) - hydr @s&;&hﬁdn@ﬁnem mﬂlllL)laﬂdlsmoqu? M}t-reomécmwra@lmq iAdtsr comnpletion df met hy|

ester. This IEH%Q&{M &ﬁ?l Jc@t%?et\@% aﬁﬁl@@f@ﬂh@%&ﬁoﬁ Qﬁué&%@éﬁ%éﬁw@%eﬁr ocess

(3) of Preparation give | e conpound (220ng, 0. 76mmol
Yi el d). [575}Vlmmue®qﬂrsmﬂem§é@me whslogzﬁq—prggylc lgyer Bed pepagared, slﬂedqu s),
7.95(1H, d), akhy@édstinagnesiuf ffafettiltehed aAd Qﬁl(lﬁéd bysdolun éAfodtdiogiptyad Glve
Mass( El) 292 I\/Hr+1 5 h %&?7% Pr e&n{é&% 46: Synt hesi s of
2-(3- cyano- 1G5 oupil (4308 1 3Pm ﬁ?@rm cotinic acid isopropyl
ester [[57d] NMR: 'H-NMR(CDCIs) 6 8.98(1H, br), 8.90(1H, d), 8.50(1H, s), 8.42(1H, s),
8.17(1H, dd), 7.83(2H, m), 7.62(1H, d), 4.07(3H, s)
[529] Mass(EI) 278 (M+*+1)
[530]
[531] Preparation 38: Synthesis of 2-(3-cyano-1-isopropyl-indol-5-yl)isonicotinic acid
isopropyl ester

[532] %@
0] N
: )

[533] 2-(3-Cyano- 1H-indol-5-yl)isonicotinic acid methyl ester (13mg, 0.047mmol)
obtained in Preparation 37 was dissolved in N,N-dimethylformamide (0.5mL). Sodium
hydride (3mg, 0.068mmol) was added at 0°C, and stirred for 10 min at room tem-
perature. 2-lodopropane (0.02mL, 0.23mmol) was added, and stirred for 2 h at room
temperature. After completion of the reaction, the solution was concentrated under
reduced pressure, ethyl acetate (S0mL) was added, and washed with aqueous
ammonium chloride solution. The organic layer was separated, dried over anhydrous
magnesium sulfate, filtered and purified by column chromatography to give the title
compound (13mg, 0.037mmol, 80% Yield).

[534] NMR: 'H-NMR(CDCl,) o 8.84(1H, d), 8.43(1H, d), 8.34(1H, m), 8.11(1H, dd),
7.79(1H, dd), 7.77(1H, s), 7.56(1H, d), 5.34(1H, m), 4.75(1H,m), 1.58(6H, d),
1.44(6H, d)

[535] Mass(EI) 348 (M*+1)



[ 580] 2-(3-Cyano-indol-5-yl)-6-nethyligpnicotinic acid nmethyl ester (100ng,
0. 34mvol ) obtained in Preparation 45 was reacted according to the sane
procedur evax0RrE@pmBation 5 to give the title conpound (80WIKR20102@6T601 , 64%
Yield). [581] NVR 'H NVR(CDC13) 6 8.44(1H, d), 8.12(1H, s), 8.08(1H dd),
7.75(1H, s), 7.64(1H, s), 7.53(1H, d), 5.32(1H m), 4.60(1H ), 2.82(3H,
s), 1.684@H, d), 1.37(6H, d) [582] Mass(El) 362 (M++1) [583] [584]
Preparatiqn 47, Synthesj.s of, 2-(1H i ndol-5-ypisonicotinic acid ethyl ester
[ 585] ?ﬁﬁ N [7P§§8 raﬁ'—°§§3ﬁ§?§%‘ﬁ?'&8ﬁ nic acid ethyl ester (2g, 8.66mmwl) was
react ed accoréidnagyano-1I-He(nsethacnypxypdepan-2:y1Hindplas-atlisonicoting ayid/ metlipd titl e
conpound (1-%%3 5.25mmol, 60% Yield). [587] NVR 'H NMR(CDC13) 6 8.81(1H
d), 8.35(3H, rf, 7.94(1H, dd), 7.72(1H, dd), 7.49(1H, d), 7.25(1H, m,
6. 65( 1HP3&) , 4. 45(2 1.44(3H, t) [588] Mass(El) 267 (M++1) [589]
[ 590] Preparatpgg 48

0

of
2[ 1- (phenyl sul T on - | isoRicotinic acid ethyl ester 45 WO
2011/ 043568PCT/ KRZD10/ 006 N 91%\\%\0 S2Ph [592]
th

2- (1H i ndol-5-yl)isonicotinic ac yl ester (1.4g, 5.25mmopl) obtained in
Preparati on 47 was dissolved 1n N, Nedi net hyl f ormam de (25m) and cooled to

6. 3ol Her o Sader e SR ed gt p BRI e PR o; °
conpl eti on ofobtahedrieKodpaomion BAL2-medgt dudionglok yipropyl Zf\msthgmnc;ea{ema@ted under
rmron: urm cht Soue 2 SHm s Eh i Holide (13828 Atho ARG TBRAR Lt ARL Pous

anhydr ous nadifegimemracadpesas Preparatineyto gyd é@ tilp gempeenld deampr @34umel.and
purified by agbiyniphromatography to give the title conpound (1.2g,

2. 95”“?1540]56%1\Yl{/lﬁl: ﬂ)IJNMR(CDCh)(l:l mixture) O 8.86(2H, m), 8.44(2H, m), 8.38(2H, m),

8.14(2H, m), 7.78(2H, m), 7.77(1H, s), 7.64(1H, s), 7.58(1H, s), 7.56(1H, s), 6.05(1H,
s), 5.93(1H, s), 5.59(1H, m), 5.52(1H, m), 5.35(1H, m), 4.97(1H, m), 4.45(1H, s),
4.43(1H, s), 4.38(1H, d), 4.35(1H, d), 4.03(6H, s), 1.88(3H, m), 1.82(3H, m), 1.70(2H,
d), 1.34(2H, d)

[541] Mass(EI) 404 (M++1)

[542]

[543] Preparation 40: Synthesis of
2-[3-cyano-1-(hydroxypropan-2-yl-indol-5-yl)isonicotinic acid

[544] NN
CN
HO [ !
N
o N
OH

[545] To 2-{3-cyano-1-[1-(methacryloxy)propan-2-yl]-indol-5-yl }isonicotinic acid methyl
ester (140mg, 0.34mmol) obtained in Preparation 39 were added tetrahydrofuran
(5.0mL), water (5.0mL) and methanol (5.0mL), and dissolved. Sodium hydroxide
(280mg, 6.8mmol) was added and stirred for 1 h at room temperature. 1N-aqueous hy-
drochloric acid solution was added to give a solid which was then filtered to give the
title compound (96mg, 0.29mmol, 86% Yield).

[546] Mass(EI) 322 (M*+1)

[547]

[548] Preparation 41: Synthesis of
2-[3-cyano-1-(1-fluoropropan-2-yl)-indol-5-yllisonicotinic acid ethyl ester



[593] NVR 'H NVR(CDC13) 6 8.81(1H, dd), 8.29(1H m, 8.22(1H nm, 8.11(1H,
d), 8.02(1H, dd), 7.89(2H, m, 7.76(1H, dd), 7.61(1H, d), 7.54(1H m,
7.44(2H, wWp,208/048368H, d), 4.45(2H, q), 1.44(3H, t) [594PCWaSR()EV)067507
(MF+1) [595] [596] Preparation 49: Synthesis of

243-ni tro-1- (phenyl sul fonyl)-indol-5-yl]isonicotinic acid ethyl ester

S2Ph [[588] 2-[1-(Ph | sul fonyl)-indol-5-yllisonicotinic acid ethyl ester
(300mg, 0. 73mmmol) o-taﬁned in GMeparation 48 was di ssolved in acetic
anhydri de (4m5Capednitrie aekd (90% red fuming, 0.1nl, 2.2mol) was

sl ow y added t her : xture was stirred for 12 h at roomtenperature
and poured to ice water (IOOnm). Ethyl acetate (100nL) was added to
separate the organic | ayer whichhwas then dried over anhydrous nagnesi um
sulfate. The resulting solid was filtered to give the title conpound
(330nmy, 72nmjs, % 1Y : - IWNRio1dsLs X3 )i ;

8. 76( 1I£I,5§bc]) , n?%?ﬁ%“s@%@%ﬁ? %XN!\{B%(,)E% liNH, ld%_),, 8%%%6%&}’2’%%%@11( 1H,
m), 8.05(2H, ohjeined ity Preppfation 40 wagdispplved jn NN-gupeshylfqrmamides@py, andy [ 600]
Mass(El') 452 poivksidh chfifdbhte (82400 HRAAN ahd BfonkéthaBy 10.0BSL.S0.86mmol) were

gbg&’; Shgggéé%%géffg); %’8% g@g{l&? %V;@%t?rreadcfog 12 ﬂ%t }ggm temperature and concentrated
under reduced pressure. Saturated ammonium chloride solution (SmL) was added and

ethyl acetate (20mL) was added. The organic layer was separated, dried over
anhydrous magnesium sulfate and filtered. The solvent was removed and the residue
was purified by column chromatography to give
2-[3-cyano-1-(hydroxypropan-2-yl-indol-5-yl)isonicotinic acid ethyl ester (70mg,
0.20mmol, 67% Yield). Dichloromethane (4mL) was added thereto,
(dimethylamino)sulfur trifluoride (0.04mL, 0.30mmol) was added, and the mixture
was stirred for 2 h at room temperature. After completion of the reaction, ethyl acetate
was added. The mixture was washed with aqueous sodium chloride solution, dried over
anhydrous magnesium sulfate and filtered. The solvent was removed and the residue
was purified by column chromatography to give the title compound (39mg, 0.1 1mmol,
55% Yield).

[551] NMR: 'H-NMR(CDCl,) (1:1 mixture) 6 8.84(2H, m), 8.43(2H, m), 8.36(2H, s),
8.14(1H, m), 8.12(1H, m), 7.79(2H, m), 7.71(1H, m), 7.49(1H, m), 5.09~4.28(6H, m),
4.47(4H, q), 1.70(3H, d), 1.46(6H, t), 1.38(3H, d)

[552] Mass(EI) 352 (M*+1)

[553]

[554] Preparation 42: Synthesis of
2-[3-cyano-1-(2-methoxyethyl)-indol-5-yl]isonicotinic acid methyl ester

[555] AN
" | CN
eO e
N
o N
O—

[556] 2-(3-Cyano- 1H-indol-5-yl)isonicotinic acid methyl ester (65mg, 0.023mmol)
obtained in Preparation 37 was reacted according to the same procedure as Preparation
5 to give the title compound (44mg, 0.13mmol, 57% Yield).

[557] NMR: 'H-NMR(CDCl,) 6 8.85(1H, dd), 8.43(1H, m), 8.37(1H, m), 8.12(1H, dd),



N [604] 2-113-Nitro-1-(phenylsul fonyl)z4Hindol-5-yllisonicotinic acid
ethyl ester (330ng, 0.72mmol) obtained in Preparation 49 was reacted

accor di ngvoaotig3zane procedure as Preparation 40 to gi PETIHR2010/G0b70
conmpound (200ng, O.7mmol, 97% Yield). [605] Mass(El) 284 (M-+1) [606]

[607] Preparation 51: Synthesis of

2- (1-i sopr opyl788tij dd) o7 75(dB] s)57 YR{ 190 ki) 033 (RHE 1) 4.0 3Hs o BaYIH, aR 3635 (31808]
[609] 2-(3-Nitro-1Hindol-5-yl)isonicotinic acid (200ng, 0.7mmol) obtai ned
in Preparati8 50 was di ssolved in acetonitrile (5nmL). Cesium carbonate
(450ng,[53814moVidssddad 326 (Mdelpr opane (0. 7nl, 7mml) were added, and stirred
under refdux for 2 h at 80C. After conpletion of the reaction, the reaction
sol ution was concentrated under reduced pressure and purjified by col um
chr omatl &¢ftlaphyPrepaxgitipa 43n Sypthesis of 6Tﬂ>Hundol¢%br€gmedlmmotlms@wiweﬂrd)

[ 610] Mass(Elejteg68 (M++1) [611] [612] Preparation 52: Synthesis of
2-an12§- - i odo-benzonitrile [613]N | L NH2 [614] 2- Am no-benzonitrile (10g,
0. 085 igland anmoni um i odi de (13.5g, 0.094npl) were dissolved in acetic
acid (200m). 30% aqueoNs hydrogen peroxide solution (5.3n, 0.094nL) was
slowy added aflepoom.tenperature and stirred for 12 h. After conpletion of
the reaction, the [reactiop sol ution was filtered through celite. The
filtrate was treated mﬁthnag3£¢us sodi um t hi osul fate sol ution and extracted
W th ethyl acetate. The organi ¢l | ayer was dried over sodiumsulfate and
filteregdes The ane
(200mL) dls 1 1 oo iB ) Rnkialig s R 2TRE DS s LAt 0

conpound (10@000¥d1@g@0 #hggoyme [pe?psqiurNWRPremrmm eIy ﬂ@ trtlegepngpppnd &}20mig 56
(1H, dd), 6. 357khbl W% Yherd (2H, br s) 116161I\/BSS(EI) 245 (M++1) 47 WO

ot SRR B it b B

7.48(2H, m), 6.65(1H, m), 3.98(3H, s), 2.70(3H, s)

[564] Mass(EI) 267 (M*+1)

[565]

[566] Preparation 44: Synthesis of 2-(3-formyl-1H-indol-5-yl)-6-methylisonicotinic
acid methyl ester

eo. i\ "
1 I\

[568] 2-(1H-indol-5 —yl)—6—methyhsonicotinic acid methyl ester (420mg, 1.57mmol)

[567]

obtained in Preparation 43 was reacted according to the same procedure as Process (1)
of Preparation 2 to give the title compound (350mg, 1.18mmol, 75% Yield).

[569] NMR: 'H-NMR(CDCl,) 6 10.12(1H, s), 8.93(1H, s), 8.89(1H, br), 8.20(1H, d),
8.13(1H, dd), 7.89(1H, d), 7.65(1H, s), 7.53(1H, d), 4.00(3H, s), 2.71(3H, s)

[570] Mass(EI) 295 (M*+1)

[571]

[572] Preparation 45: Synthesis of 2-(3-cyano-1H-indol-5-yl)-6-methylisonicotinic acid
methyl ester

[573] J
e N
MeO\/L\\\ P - /f N
I [ \/L Ni>



[619] IN, ---,, NH ----- ",--2 1 \\ic, $20] 2-Am no-5-iodo-benzonitrile
(59, 20mmol ) obtained in Preparation 52 was dissolved in toluene (40nm.). At
room t enpEO2DUVEIS68H pyrazol e- 4- carboxylic acid ethyl e®CEKK2B108H6760

16. 7mmol ), cupper iodide (0.323g, 1.7mmmol), potassium carbonate (4.9g,
36mmol ) and N, N-di net hyl - et hane- 1, 2-di am ne (0.37nL, 3.4mmol) were added
and reflbuied f0-Béntyl-1Hh@dsiof-yt)i@mendsisdiitdtiestid tietiyybsteaBiomgusi ng et hyl
acetate, and tge sol vent ﬁ/aspdi st'*.llg% of f . Tge sol.i d o@vxa ined u

di chl or omet han: ESHAT PIRRR DT FE NS HRE PTG NE AR Sﬁ???&‘&&%“‘%é‘% to
gi ve the t|tIPe0®eﬂ1q2OuﬁHrep2ra951g2t0(gbfbd 569 . [621] NMR 11-NMR(CDC13) 6 8.25

1H, 1 4.55
(20 br's). & GstrAg i ikt Sabrt Ry Rt 12
[ 624] Pr epar &t hsueongpnne gap seagied accordmg to the same proce ure as Process 3)o

1- (4-am no- 3peyRARRIR 2 B@ﬂﬁé%orﬁ}k&ﬁ@Qh@@rﬁ aRTdl, 6Goagiefdet hyl ester

20 d edhyll estw%ﬂ%aw%% %‘ﬁ#%&?fﬂ?ﬁ BYPY %"if%i@ﬁ? (370,
12. 3mmmol ) and. Ri(INe), h6i(MHL &), @210533@,,s),&.2r(8’ﬂl 3) were added to ethanol (50nl)

and re d f 00M tenperat ure. After reaction, the solution was
fil terilg&(ﬁhro%%SSgEIFz?%(th g ethanol. After filtration, sodiumthiosulfate
(20nL) [®%84 added, and ethyl acetate (100nL) was added. The organic |ayer
was sepgy@t ed Iq@ga,d{ﬂogch(;og?ﬁ%@gggfir ous magnesium sul fate. Al the sol vent

was renoved. Th obt al ned usi ngi hexane and di chl or onet hane,

filtered and2ddr@angddeopnopyl-elSydso-methyksonioeini acidisepraRyl gder 1. 59, 49%
Yi el d) [5446271NMR  11-NMR(CDC13) 6 8.29 (1H, s), 8.26 (1H d), 8.10 (1H,

s), 7.78 (1H &)~ 5, N
O

[580] 2-(3-Cyano-indol-5-yl)-6-methylisonicotinic acid methyl ester (100mg, 0.34mmol)
obtained in Preparation 45 was reacted according to the same procedure as Preparation
5 to give the title compound (80mg, 0.22mmol, 64% Yield).

[581] NMR: 'H-NMR(CDCl,) 6 8.44(1H, d), 8.12(1H, s), 8.08(1H, dd), 7.75(1H, s),
7.64(1H, s), 7.53(1H, d), 5.32(1H, m), 4.60(1H, m), 2.82(3H, s), 1.60(6H, d), 1.37(6H,
d)

[582] Mass(EI) 362 (M++1)
[583]
[584] Preparation 47: Synthesis of 2-(1H-indol-5-yl)isonicotinic acid ethyl ester
[585] A
EtO NN !
A\

© N

[586] 2-Bromoisonicotinic acid ethyl ester (2g, 8.66mmol) was reacted according to the

same procedure as Preparation 1 to give the title compound (1.4g, 5.25mmol, 60%
Yield).

[587] NMR: 'H-NMR(CDCl,) 6 8.81(1H, d), 8.35(3H, br), 7.94(1H, dd), 7.72(1H, dd),
7.49(1H, d), 7.25(1H, m), 6.65(1H, m), 4.45(2H, q), 1.44(3H, t)

[588] Mass(EI) 267 (M++1)

[589]

[590] Preparation 48: Synthesis of 2-[1-(phenylsulfonyl)-indol-5-yl]isonicotinic acid
ethyl ester



48 WO 2011/ 043568PCT/ KR2010/ 006760 (2H4gbr s), 4.41-4.35 (2H, q), 1.42 (3H
t) [628] Mass(El) 383 (M++1l) [629] [630] Preparation 55: Synthesis of

1- (4- am woetyEss85- phenyl et hi nyl) - pyrazol e- 4- car boxy!| iPCTatgR2d10&t06%60 est er
[ 631] [632] 1-(4-Am no-3-cyano-5-iodo-phenyl)-pyrazol e-4-carboxylic acid
ethyl ester (0.038g, 0.1mvol) obtained in Preparation 54,

di chl onsdijs(tri phen NOsphlne) pal | adi um (0. 035g, 0.05mmol ), cupper i odide
ethln I-benzene (0.055nmL, O0.5mmol) and triethylam ne

I xeldeg-n0 tetrahydrofuran (5nm), and reacted for 3 h
at room t enper at uye. er_teaction, the solution was filtered through
celite using ethyl acetatég. 6§é% filtration, 1N aqueous hydrochloric acid
solution (10nL) was added, an H acetate (10nmL) was added. The organic

| ayer wes|separ. @Uﬁﬁ)doﬁSJyﬂ})‘ijsoﬁié@fm@%BﬁdC&W%stﬁﬁg 5 IS DB hhth1§ aﬁt@meafi id tered and
T TR0 R B L e SO0, 1
7.78 (1H, d) SoBiu@bhyd2ide (MOrﬁg,,I%Mﬁeﬂa%p]ﬁéhlyﬂsutﬁ)nyldhléﬁde( GiHim]L)6 Biadw))

1707 cynno- 2 SHERTEPBE R RET) by E BEhRR . ARKL MRt g peoprion o,
li [638]1- (mmﬁﬁwb&@no\%cm@wa@d gy 1¥dysgd alze@$tée,¢ﬂcélamsa<ty (1 nde)l d

ethyl ester (DsQ38ed, an@%iﬂ&@|\x)1tlpei?ﬁ€bﬁ%ﬂ18mﬁﬁ1%%rﬁfe's91?1t1§§ mrghﬁé Pay}é@d in
1- met hyl - 2- pyrrolldlnone roomtenperature, potassium

t - but oxi de (V30 peRprated f@ﬁﬁﬁmr a‘ﬂégdrézaﬁ@&g%ﬁ%an%ﬁlﬁ%t%éﬂﬁew drigql ungey ggduced
reaction, et pydss@eah@perifiDitolwas chdietd gnshywaghedhatitlbcwap@ind (TIg, or gani ¢

YS! a2 seRalsd et puer mmanesium sulfate, filtered 49 MO T e
t he ti t{h¥]conpPoMRd 'HNMRGCDETY® W.&I( thl, dd), 8.29(1H, m), 8.22(1H, m), 8.11(1H, d),
8.02(1H, dd), 7.89(2H, m), 7.76(1H, dd), 7.61(1H, d), 7.54(1H, m), 7.44(2H, t),
6.76(1H, d), 4.45(2H, q), 1.44(3H, t)
[594] Mass(EI) 407 (M*+1)
[595]
[596] Preparation 49: Synthesis of 2-[3-nitro-1-(phenylsulfonyl)-indol-5-yl]isonicotinic

acid ethyl ester
[597] = IN NO,
EtO NN
A\
0] N
SO,Ph

[598] 2-[1-(Phenylsulfonyl)-indol-5-yl]isonicotinic acid ethyl ester (300mg, 0.73mmol)
obtained in Preparation 48 was dissolved in acetic anhydride (4mL) and nitric acid
(90%, red fuming, 0.1mL, 2.2mmol) was slowly added thereto. The mixture was
stirred for 12 h at room temperature and poured to ice water (100mL). Ethyl acetate
(100mL) was added to separate the organic layer which was then dried over anhydrous
magnesium sulfate. The resulting solid was filtered to give the title compound (330mg,
0.72mmol, 99% Yield).

[599] NMR: 'H-NMR(CDCl,) 6 9.12(1H, d), 8.76(1H, d), 8.67(1H, s), 8.57(1H, d),
8.26(1H, d), 8.22(1H, dd), 8.11(1H, m), 8.05(2H, m), 7.71(1H, t), 7.60(2H, t),
4.55(2H, 1), 1.49(3H, 1)

[600] Mass(EI) 452 (M*+1)

[601]

[602] Preparation 50: Synthesis of 2-(3-nitro-1H-indol-5-yl)isonicotinic acid



[639] NVMR 'H NVMR(CDC13) 6 9.60 (1H, d)s 8.41 (1H s), 8.11 (1H s), 8.10
(1H, s), 7.85 (1H, s), 7.71-7.41 (5H m, 6.94 (1H d), 4.36-4.32 (2H, q),
1. 38 (3H,wWOR0{18M48368Vass( El ) 357 (M++1) [641] [642] PrepamaiR2010/®§760
Synt hesi s of
1-[ 4- am no- 3- cyano- 5- (3- net hyl - 1- buti ny1) - phenyl ] - pyr azol e- 4- car boxylic
acid etfby3d] ester [643L. NH --2 /o [644]
1- (4- Am no- 3- cyano- 5-i gto- phenyl®; pyr azol e- 4- carboxylic acid ethyl ester

al At Priepar ati on 54 and 3-net hyl - 1-butine (0.057nL,
0. 23rrrm|) wer e rected ac in} to the same procedure as Preparation 55 to
gi ve the t|tIe conpound gN 69% Yield). [645] NVR 11-NMR(CDC13) 6 8.25

: d d
4 4. 41501 on AN s g&p T g% 05 b 4 OB 5 S
Mass(El) 323 O(Mql) pBrAiIl]ed if] B#@jraPoe pAmas raanteaacC@mg e fiesawf procedure as
1-[4-am no- 3¢ mﬁ 4():‘50 %%ﬁ?é%ﬂée@%&inﬁ@@(}n%%&opbﬁ%z?ﬂeﬁr)‘l carboxylic

acid ethyl est
1165011 511 ArriM@ﬁS 1&9 M5t odo- pheny1) - pyrazol e- 4- carboxyl i ¢ acid et hyl
ester g, 0.54mmvl ) obtai ned in Preparation 54 and 3-net hoxy- propi ne

%?éﬁﬁ?i%% SRS Sin SV BiheRs of S ApREOR Y oGBS y@ﬁ%a%‘f'c‘%%%mm

11- NVR( CDC13)isopr8pyd4stet H, s) 8.02 (1H, s) 7.78 (1H, d), 7.69 (1H d),
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[609] 2-(3-Nitro-1H-indol-5-yl)isonicotinic acid (200mg, 0.7mmol) obtained in Preparation

50 was dissolved in acetonitrile (SmL). Cesium carbonate (450mg, 1.4mmol) and
2-iodopropane (0.7mL, 7mmol) were added, and stirred under reflux for 2 h at 80°C.
After completion of the reaction, the reaction solution was concentrated under reduced
pressure and purified by column chromatography to give the title compound (200mg,
0.54mmol, 80% Yield).

[610] Mass(EI) 368 (M*+1)

[611]

[612] Preparation 52: Synthesis of 2-amino-5-iodo-benzonitrile
[613]

NN

o

[614] 2-Amino-benzonitrile (10g, 0.085mol) and ammonium iodide (13.5g, 0.094mol)
were dissolved in acetic acid (200mL). 30% aqueous hydrogen peroxide solution
(5.3mL, 0.094mL.) was slowly added at room temperature and stirred for 12 h. After
completion of the reaction, the reaction solution was filtered through celite. The filtrate
was treated with aqueous sodium thiosulfate solution and extracted with ethyl acetate.
The organic layer was dried over sodium sulfate and filtered. The solid obtained using
dichloromethane (10mL) and hexane (200mL) was filtered and dried under nitrogen
gas to give the title compound (10g, Yield 48%).

[615] NMR: 'H-NMR(CDCl,) 6 7.64 (1H, d), 7.56 (1H, dd), 6.35 (1H, d), 4.44 (2H, br s)

[616] Mass(EI) 245 (M*+1)



WO 2011/ 043568PCT/ KR2010/ 006760 (2H, s)y 4.32-4.28 (2H, q), 3.44 (3H, s),
3.37 (2H, s), 1.33 (3H, t) [652] Mass(El) 325 (M++1) [653] [654]

Pr epar at i w0 280704868t hesi s of PCT/KR2010/006760

1- (4- am no- 3-cyano- 5-tri nmet hyl si |l anyl et hi nyl - phenyl ) - pyrazol e- 4-car boxylic
acid ethyl ester [655] NH2 N O- O [656]

1- (4- Ayp1ig- 3- cyano- 5-i odo- phenyl) pyrazol e-4-carboxylic acid et hyI ester

(0. 1q, 7 obt ai ned ion and e - si l.ane
(0 027t 1510, s drep R suRunels BRL TG S G Padnh oy HolGiatagh e
Prepar ati on aBidehygiestert he title conpound (0.16g, 91% Yield). [657] NVR:

" H NVR 13) 6 8.25 (1H, g), 8.05 (1H, s), 7.81 (1H d), 7.71 (1H d),
5.09 (2H, 'br s), 4.34-4.30J/(2H, qg), 1.36 (3H t), 0.27 (9H, s) [658]
Mass(El) 353 (Mt+1l) [659] |[660] Preparation 60: Synthesis of

1- (4- am no- 3- cyano- 5- et hi ayt-pHényl ) - pyrazol e- 4-carboxylic acid ethyl ester
[661] NH2 [662] |

1- (4- Ani no- 3- cyano- 5=t i’ meﬂﬁyl si | anyl et hi nyl - pheny1l) - pyrazol e- 4- car boxyl i c
acid ethyl ester (%, 0. 18nmmol ) obtained in Preparation 59 was dissol ved
i n nmet hanol (10mLy tassi um carbonate (2.5ng, 0.018mvl) was added at
roomterrperatuua/an(}ostl rred for 3 h. The resulting solid was washed with

oAl CE I RTN N AT SRR RGO
7.84 (1H, d) in ’rblﬂe516((49ﬁIIL)1)At rﬁorﬂferm%lrhtuhﬂ; 1H)pyr&o%4~¢arﬁb@x;ﬂi&i—hacq¢thyl&sEe(ﬁ (1H,
;2)1 1 ;I' 02:73 Sggg&?%éoﬁ‘gﬁ%mé@ 11)d1%§ J(O g%gf ]1)71111%&1) Vggtassmm carbonate (4.9g,
36mmol) and N,N-dimethyl-ethane-1,2-diamine (0.37mL, 3.4mmol) were added and
refluxed for 24 h. The solution was filtered through celite using ethyl acetate, and the
solvent was distilled off. The solid obtained using dichloromethane and methanol was
filtered and dried under nitrogen gas to give the title compound (2.95g, Yield 56%).
[621] NMR: 'H-NMR(CDCl,) 9 8.25 (1H, s), 8.05 (1H, s), 7.72 (1H, d), 7.71-7.57 (2H, m),
6.84 (1H, d), 4.55 (2H, br s), 4.35-4.30 (2H, q), 1.37 (3H, t)
[622] Mass(EI) 257 (M++1)
[623]
[624] Preparation 54: Synthesis of
1-(4-amino-3-cyano-5-iodo-phenyl)-pyrazole-4-carboxylic acid ethyl ester
[625] }NI
/i _NH,
ox

N._
j//N
O
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[626] 1-(4- Amino-3-cyano-phenyl)-pyrazole-3-carboxylic acid ethyl ester (2.1g, 8.2mmol)
obtained in Preparation 53, iodine (3.1g, 12.3mmol) and silver nitrate (2.55¢g,
8.2mmol) were added to ethanol (50mL) and reacted for 12 h at room temperature.
After reaction, the solution was filtered through celite using ethanol. After filtration,
sodium thiosulfate (20mL) was added, and ethyl acetate (100mL) was added. The
organic layer was separated and dried over anhydrous magnesium sulfate. All the
solvent was removed. The solid was obtained using hexane and dichloromethane,
filtered and dried under nitrogen gas to give the title compound (1.5g, 49% Yield).

[627] NMR: 'H-NMR(CDCl,) 9 8.29 (1H, s), 8.26 (1H, d), 8.10 (1H, s), 7.78 (1H, d), 5.05



[665] [666] Exanple 1: Synthesis of 8

1- (3-cyano- 1-isopropyl -i ndol-5-yl) pyrazol e-4-carboxylic acid [ 668]

1- ( 3- Cyarwoloigapiedpyl - i ndol- 5-y1) pyrazol e- 4- car boxyl i c PaTiIKR2e8100pb766St er
(13.87g, 43.03mmol ) obtained in Preparation 3 was added to tetrahydrofuran
(140nL), nethanol (140nL) and 6N sodi um hydroxi de solution (70nL), which
were then re@mﬂadsDOI4E4BSQRHI@DWMQQmﬂQmature. After reaction, the organic

sol vent .Ieduced pressure, and the remaining aqueous |ayer
was wash %ﬁﬁ}?ggﬁgfgs Conc. hydrochloric acid was added to acidify

t he aqméﬁﬂs solutlon to pH 1. The precipitated solid was filtered, washed
wi th dirg IIe give the title conpound (12.09g,

41. 08 ? %%ﬁ%"%& ﬁ'l\!ﬁ}lgzgf' H NVR(DVBO- d6) 6 12.55(1H, br), 9.10(1H,
s), 8.53( 1H 15(#-aminpe}-gyanod)-phenyiethiny))- Byraquegbcamoxm acig etigl ester q) |
4.92-4,86(1H, m, 1. 48(6H} d) [670] Mass(El) 295(M++1) [671] [672] Exanple
2: SyntheS|s of

1-[ 3-cyano- 1- (cycl opropylinet aypi ndol- 5-yl | pyrazol e- 4-carboxylic acid [673]
N/1 HO O [674] 1-(3- Cy?doilH-lndol 5-yl) pyrazol e-4-carboxylic acid et hyl
ester (94.3mg, 0.36/npI" tained in Preparation 2 was dissolved in

N, N- di et hyl f or mam" (3.3nL):-Sodi um hydride (55% 22ng, 0.50mml) was
added at OC and gti/rred for 10 dln at room tenperature.
Bronnnethylcycloprogane (0.04nL, 0. 41mmol ) was added and stirred for 15 h
at roon1tenperature 6N sodi um hydroxj de solution (2nm) was added to the

sol uti of32lwhi cW“mé@W%éﬁW%h@ﬂ%P phepyh-pyragplerbeipperisecit ¢ihd estthd-Sigvent
was distill ed, uneen obﬁdié@@ﬁl PRIpE&SIYH 64, cﬂ&doﬁdﬁﬁ;(th@ﬁé déplﬁn@lﬁallfadh@ﬂl by

0
oot o L o o b IR b A BRI 2%,
8.01(1H, s), 0AnBHON kind dcb)hyla?mﬁlﬁ (@.B7md) 0.5dnddf @tte adiled th. 2GahlydRR (1, (SIImL)
2570 o e RMAEHREHL UL i el
1- [ 3- cyano- 1lypeglopalivpyding eitipliacstaid. Pybier a,’zttﬂtlenzlll‘é aqusory hydrogldpidc f839] CN
solution (10mL) was added, and ethyl acetate (10mL) was added. The organic layer
was separated, dried over anhydrous magnesium sulfate, filtered and purified by
column chromatography to give the title compound (0.03g, Yield 82%).
[633] NMR: 'H-NMR(CDCl,) 9 8.29 (1H, s), 8.26 (1H, d), 8.10 (1H, s), 7.78 (1H, d), 5.05
(2H, brs), 4.41-4.35 (2H, q), 1.42 (3H, t)
[634] Mass(EI) 357 (M*+1)
[635]
[636] Preparation 56: Synthesis of
1-(7-cyano-2-phenyl-1H-indol-5-yl)-pyrazole-4-carboxylic acid ethyl ester

[637] N
|
/J\ H
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[638] 1-(4- Amino-3-cyano-5-phenylethinyl)-pyrazole-4-carboxylic acid ethyl ester (0.03g,
0.084mmol) obtained in Preparation 55 was dissolved in 1-methyl-2-pyrrolidinone
(NMP) (3mL). At room temperature, potassium t-butoxide (0.014g, 0.13mmol) was
added and stirred for 1 h. After reaction, ethyl acetate (20mL) was added and washed

with water. The organic layer was separated, dried over magnesium sulfate, filtered



[680] 1-(3-Cyano-1-cyclopropyl-indol-5zy1)pyrazol e-4-carboxylic acid ethyl
ester (120ng, 0.37mmol) obtained in Preparation 4 was reacted according to
t he sane woaoudys®8as Exanple 1 to give the title conpoRall/KE28m6cB8%
Yield). [681] NVR 'H NVR(DVMSO-d6) 6 12.56(1H, b), 9.13(1H, s), 8.40(1H,
s), 8.18(1H, d), 8.08(1H, s), 7.97(1H, dd), 7.74(1H d), 3.68-3.63(1H m,
1. 15- 1. 11( 2Handpurifled®y dol 086 2htonmtodr®sii] to MhsesthEtijle 2O8peMa0)025 6884 [ 684]
Example 4: S tlggsi s of

1- ( 3- cyano- 1-i'§6But yI - i ndol- 5- yppyr azol e- 4- carboxylic acid [685] [ 686]
1- ( 3- Qyay- 1HNMBe IHINMRY GRS 619604 Eladh @l (1El, acBd 1 Hys), 830 ¢H(921.8hy,

0. 33mmol ) obtad bn~Pr rati , | /T id 9 .0Ong, 0.50mml)
and 1-brono- ﬁ{nergﬁﬁypgédgﬁg %6’.%%7@?’3&%%?%%\%@’gégc(%}elizﬁaccordi ng to

t he saf@Pr océ\%ﬁséglé&ﬁéﬂﬁdl)e 2 to give the title conpound (25.5nm,
0.083mMmmpA1 25% Yield). [687] NVR 11-NVR(DMSO d6) 6 9.08(1H, s), 8.37(1H,
s), ST H, , 8.05 L oS 7.88(1H, dd), 7.85(1H, d), 4.10(2H, s),

2. 18- 2.% 1H, cerfPalt?_‘@%gS?H,Syéﬁhef‘éQ ] Mass(El) 309(M++1) [689] [690] Exanple
5: Synt hesi s 1g#-amino-3-cyano-5-(3-methyl-1-butinyl)-phenyl]-pyrazole-4-carboxylic acid

1-[ 3-cyano- 1- @é&%‘% met hyl propypi ndol-5-yl ] pyrazol e-4-carboxylic acid 53
WO 2011/ 04358 R2010/ 006760 [ 692]

1- (3- Of&d- 1H-i ndol-5-yl )pyrazol e-4-carboxylic acid ethyl ester (79.5ny,

0. 28mmol ) obtained in Pr}e;gar ation 2, sodium hydride (55% 20.0ng, 0.46mmmovl)
and 1-brono- 2, 2-di nmet hyl propamne (0.04nL, 0.32mmol) were reacted according
to the sanme procedure a/Eﬁgrrple 2 to give the title conpound (25.5ny,
0.079mo1, 28% Yiel d)y-[693} NVR 'H NVR(DVMSO-d6) 6 9.09(1H, s), 8.31(1H,
s), 8.14(1H, s), 8.05(1H, s), 7.91-7.86(2H, m, 4.11(2H, s), 0.92(9H, s)

[ 694] Mass(El) BZ%MH) [ 695] T[ 696] Exanple 6: Synthesis of

1-[ 3-cyano- 1- (ﬁﬁet\ﬂgoxyet hypi ndol-5-yl ] pyrazol e-4-carboxylic acid [697]

[644] 1-(4- Amino-3-cyano-5-iodo-phenyl)-pyrazole-4-carboxylic acid ethyl ester (0.1g,
0.27mmol) obtained in Preparation 54 and 3-methyl-1-butine (0.057mL, 0.23mmol)
were reacted according to the same procedure as Preparation 55 to give the title
compound (0.06g, 69% Yield).

[645] NMR: 'H-NMR(CDCl,) 9 8.25 (1H, s), 8.05 (1H, s), 7.75 (1H, d), 7.66 (1H, d), 5.02
(2H, brs), 4.34-4.30 (2H, q), 2.87-2.84 (1H, m), 1.36 (3H, t), 1.31 (6H, d)

[646] Mass(EI) 323 (M++1)

[647]

[648] Preparation 58: Synthesis of
1-[4-amino-3-cyano-5-(3-methoxy-1-propinyl)-phenyl]-pyrazole-4-carboxylic acid
ethyl ester
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[650] 1-(4- Amino-3-cyano-5-iodo-phenyl)-pyrazole-4-carboxylic acid ethyl ester (0.2g,
0.54mmol) obtained in Preparation 54 and 3-methoxy-propine (0.068mL, 0.8 Immol)
were reacted according to the same procedure as Preparation 55 to give the title
compound (0.16g, 91% Yield).

[651] NMR: 'H-NMR(CDCl,) 6 8.24 (1H, s), 8.02 (1H, s), 7.78 (1H, d), 7.69 (1H, d), 4.36



[ [698] 1-(3-Cyano-1H-indol-5-yl)pyrazg}e-4-carboxylic acid ethyl ester
(96. 7nmg, 0.34nmmol ) obtained in Preparation 2, sodium hydride (55% 22.6ng,
0. 52mol )weandiia4bgeenoet hyl met hyl et her (0. 05ni, 0. 53mMmmol PCRAR20106MG6T60 d
according to the sane procedure as Exanple 2 to give the title conpound
(48.0ng, 0.155nmmol, 45% Yield). [699] NVR 'H NVR(DVMSO-d6) 6 9.09(1H, s),
8j 37%1?, S?—I’ (B 1S 4.BR-4DR, (28, Q}[s%lgljﬁas), %’é?){ﬁﬁ%{&.l)( I'\i/ﬁ;) (13)}T[t§73(7)(1]1H [%,2] 4&9( 2:—|,
t), 3. , t e SS + anpl e
7: Synt[ﬁgeéi S ﬂﬁ%a%lggéigﬁot -sec- butyl -i ndol-5-y1l)-pyrazol e-4-car boxylic
acid [163]] CN [704]

1-(3- -1- - -Job) si¥ 3t - pyrazol e-4-carboxylic acid ethyl ester
(102ngc?f§%83m§ﬁi)ép%%?§lhngdgyn ?léég,r ation 5 was reacted according to the

same pr ocedudd4zaming3-gyamc-trinednéslayledrnpl pheayb7o aplaptasboxylic agid e t he
title conpourghylésep, 80% Yield). [705] NVMR ' H NVMR(CD30D) 6 8.76(1H s),
8.25(1H,_s), 8.11(1H, s), § 08(1H, s), 7.80(2H, s), 4.66(1H m, 2.01(2H,
nm, 1. éﬁ%@H, d), 0.91(3H g) [706] Mass(El) : 309(M1) [707] [708] Exanple

NH,

acid [709] CN HO [710]
1- (3-Cyano- 1-cycl obutyl -i 1-5-y1) pyrazol e-4-carboxylic acid ethyl ester
(23ng, 0.07mol ) obtlipe RPreparation 6 was reacted according to the
same procedure as le 1 to give-the title conmpound (10ng, 48% Yield).
[ 711] NVR 11- NVR(M20OD-d4) 6 8. 76CT’iH d), 8.21(1H, s), 8.12-8.07(2H, m,
7.81-7.72(2H, m ° 4:\18(1H, d), 2.67-2.52(1H, n), 1.42-1.26(3H, m,
0.71-0.67(1H, ﬂT/ 0.%2-0.48(1H m

[656] 1-(4- Amino-3-cyano-5-iodo-phenyl)-pyrazole-4-carboxylic acid ethyl ester (0.1g,

0.27mmol) obtained in Preparation 54 and ethinyl-trimethyl-silane (0.057mL,
0.41mmol) were reacted according to the same procedure as Preparation 55 to give the
title compound (0.16g, 91% Yield).

[657] NMR: 'H-NMR(CDCl,) o 8.25 (1H, s), 8.05 (1H, s), 7.81 (1H, d), 7.71 (1H, d), 5.09
(2H, brs), 4.34-4.30 (2H, q), 1.36 (3H, t), 0.27 (9H, s)

[658] Mass(EI) 353 (M*+1)

[659]

[660] Preparation 60: Synthesis of
1-(4-amino-3-cyano-5-ethinyl-phenyl)-pyrazole-4-carboxylic acid ethyl ester

[661] N

[662] 1-(4- Amino-3-cyano-5-trimethylsilanylethinyl-phenyl)-pyrazole-4-carboxylic acid
ethyl ester (0.06g, 0.18mmol) obtained in Preparation 59 was dissolved in methanol
(10mL). Potassium carbonate (2.5mg, 0.018mmol) was added at room temperature and
stirred for 3 h. The resulting solid was washed with water, filtered and dried under
nitrogen gas to give the title compound (40mg, 81% Yield).

[663] NMR: 'H-NMR(CDCl,) 9 8.25 (1H, s), 8.06 (1H, s), 7.84 (1H, d), 7.75 (1H, d), 5.12
(2H, brs), 4.34-4.30 (2H, q), 3.56 (1H, s), 1.37 (3H, 1)

[664] Mass(EI) 281 (M*+1)



[712] Mass(El) 307 (M++1) [713] [714]5[715] H 0 [716]

1- (3-Cyano- 1-cycl opentyl -i ndol-5-y1)-pyrazol e-4-carboxylic acid ethyl ester
(91ng, O.\8omroifo4adsBai ned in Preparation 7 was reacted a®Comkny/we’ehhe same
procedure as Exanple 1 to give the title conpound (68ng, 81% Yield). [717]
NVR: ' H NVR(CD30D) 6 8. 76(1H s), 8.23(1H, s), 8.11(1H, s), 8.06(1H, s),

7. 79(2ﬁb6ﬁ) 4 99( 1H, , 2.34(2H, m, 2. 00(4H n), 1.86(2H, m [718]
Mass(E Vi1 72 .

T ot 1 am%ls%%%%s% [ Pl i Py paEs T lrenlersyoiic o
55 WD 2011/ 0488®68PCT/ KR2010/ 006760 [ 722]

1-113- i,g@go- 1- (1-fl uoropropang2-yl)-indol-5-yll-pyrazol e-4-carboxylic acid
et hyl (56ny, 16mmol ) //bbt ai ned in Preparation 10 was reacted
according to t SAEe )

(48ng, 0. 15mmol , ]793% Vi 723] NWVR 11- NVR(DMSO-d6) (1:1 mixture) 6
9.11(2H, s), 8.58(1H, s 3+486(1H, s), 8.19(1H, s), 8.18(1H, s), 8.07(2H,
s), 7.91(4H, m, 5.20-4.50(6H-_m, 1.55(3H, d), 1.35(3H, m [724] Mass(El)
313 (M++1) [725] [726] Exariple 11: Synthesis of

1- [ 3- cyafd- 1- (I-etCrdnpdi-soprogrl-Budplt -yl ppazol8-dyadbpyytia 20ldethyd esteibdRy¥/ec aci d

[ 727] [ 72&1’) 03mm01¥]0bta1ned in Pre aratlon 3 Was added to tetrah drofuran 2140mL
1-113- Cyano- 1- dr of uran% 1) -1 ndol- 5- %azoe car boxylic acid
ethyl ester @M dthé}FIh]@dif‘i”ﬁd@?(ébté?rh B 1Whigh defe et ed

?clzggr di ng to réata&ds’fagg h %E gflbgfité eﬁ%ur%ﬁ%aﬁacmgmhg lolc/)@éltgbmtdnt {f@s f:eﬂfme@ nd
b 42(1h, 5). BorapdiGel Bt o 15 eay g ey Py v, HOPIETRETS. 11 1k
q), 3.97(2H, adﬁ)tateBCt&ﬁl( hitirocf)lori@ a0 (Whkladddd, to 2cidE§ 1hd; aqupous solution to pH L.
The precipitated solid was filtered, washed with distilled water and dried to give the
title compound (12.09¢g, 41.08mmol, 95% Yield).
[669] NMR: 'H-NMR(DMSO-d¢) 6 12.55(1H, br), 9.10(1H, s), 8.53(1H, s), 8.16(1H, d),
8.06(1H, s), 7.90(1H, dd), 7.86(1H, d), 4.92-4.86(1H, m), 1.48(6H, d)
[670] Mass(EI) 295(M+*+1)
[671]
[672] Example 2: Synthesis of
1-[3-cyano-1-(cyclopropylmethyl)indol-5-yl]pyrazole-4-carboxylic acid
[673]

[674] 1-(3-Cyano- 1H-indol-5-yl)pyrazole-4-carboxylic acid ethyl ester (94.3mg,
0.36mmol) obtained in Preparation 2 was dissolved in N,N-dimethylformamide
(3.3mL). Sodium hydride (55%, 22mg, 0.50mmol) was added at 0°C and stirred for 10
min at room temperature. Bromomethylcyclopropane (0.04mL, 0.41mmol) was added
and stirred for 15 h at room temperature. 6N sodium hydroxide solution (2mL) was
added to the solution, which was then reacted for 1 h at room temperature. The solvent
was distilled under reduced pressure, and the residue was purified by column chro-
matography to give the title compound (23.1mg, 0.075mmol, 22% Yield).

[675] NMR: 'H-NMR(DMSO-d¢) 6 9.05(1H, s), 8.40(1H, s), 8.11(1H, d), 8.01(1H, s),
7.85(1H, dd), 7.82(1H, d), 4.10(2H, d), 1.26-1.22(1H, m), 0.50-0.46(2H, m),



[ 730] Mass(El) 323 (M++1) [731] [732] gkxanple 12: Synthesis of

1-[ 3-cyano- 1-i sopropyl -i ndol-5-y1] - 3-net hyl - pyrazol e-4-carboxylic acid

[ 733] CNWBGIMD4281/ 043568PCT/ KR2010/ 006760 procedur e RETHRNW/®670t 0 gi ve
the title conmpound (122ng, 88% Yield). [735] NVR ' H NVR(DMSO d6) 6
9.04(1H, s), 8.53(1H, s), 8.13(1H, s), 7.87(2H, dd), 4.92-4.89(1H m,

2. 46(3H, S) 03%50E6HH, &) [ 736] Mass(El) 309 (Mr+1l) [737] [738] Exanple 13:
Synt he

1-[ 3- ng‘g 1- (AR PBEM e hypi ndo1- 5-y1] - 3- met hyl - pyr azol e- 4- car boxyl i ¢
acid [5769] NIl HOII 0 [740]

1-(3 hyl - pyrazol e- 4- carboxylic acid ethyl ester
(85. eﬁgéﬂﬁ 29nn0;& ét ﬁaﬂlmgﬁfPre aration 13 sodlun1hydr|de (55% 20nyg,

0. 46mmmol ) and- [ﬁr%ﬂwérwlwepﬂpndﬂéréﬂ]pmmleﬁ‘ choxyhiadidwer e react ed
accordijgmt o the sane procesgjure as Exanple 2 to give the title conpound
(30. 4ng & 095mmol , 3396Y|eld) [ 741] NVR 11- NVMR(DVMSO-d6) 6 9.01(1H, s),
8.47(1H, s), 8. 15(1I—|1\I , A91(1H, dd), 7.88(1H, d), 4.18(2H, d), 2.47(3H
s), 1.36-1. 30(1H 0 590 55(2H nm, 0.48-0.44(2H, m [742] Mass(El) 321
(M++1) [743] —Bhahpl 4 1 Synt hesi s of

1-[ 3-cyano- 1- ( hoxyethypln 0l-5-y1]-3-nethyl - pyrazol e-4-carboxylic acid
[ 745] N [746] 1- (@- Cyano- 1Hi ndol- 5-y1) - 3- net hyl - pyrazol e- 4- carboxylic acid

(55 S8 Ot ST AR, Dol FRARK RO e g PG TLIURL 0
react ed acco@eﬁ7ﬁgn@1b0bth@eé m@repar@a@mé VRS & @cad@ﬁmrémg tp ghegiage pregeduietdse
conmpound ( 63.F3QEp1eOt %%Zmls,uﬂ@%d b@ﬂdi(bs 7§§%\NM8§ 11- NVK( DIVBOdG) 6

9 01( 1 §%1§) S)TM (IPQAYME(D%S%%%@](ZB%@(IQW08115'(&?,% ,S.Z()'(%i(sjj, lg()lH dj, 48(2H
8.08(1H, s), 7.97(1H, dd), 7.74(1H d), 3.68-3.63(1H, m), 1.15-1.11(2H, m),
1.10-1.08(2H, m)
[682] Mass(EI) 293 (M*+1)
[683]
[684] Example 4: Synthesis of 1-(3-cyano-1-isobutyl-indol-5-yl)pyrazole-4-carboxylic

acid
[685] N

[686] 1-(3-Cyano-1H-indol-5-yl)pyrazole-4-carboxylic acid ethyl ester (92.3mg,
0.33mmol) obtained in Preparation 2, sodium hydride (55%, 22.0mg, 0.50mmol) and
I-bromo-2-methylpropane (0.04mL, 0.37mmol) were reacted according to the same
procedure as Example 2 to give the title compound (25.5mg, 0.083mmol, 25% Yield).

[687] NMR: 'H-NMR(DMSO-d¢) 6 9.08(1H, s), 8.37(1H, s), 8.15(1H, d), 8.05(1H, s),
7.88(1H, dd), 7.85(1H, d), 4.10(2H, s), 2.18-2.12(1H, m), 0.83(6H, d)

[688] Mass(EI) 309(M*+1)

[689]

[690] Example 5: Synthesis of
1-[3-cyano-1-(2,2-dimethylpropyl)indol-5-yl]pyrazole-4-carboxylic acid

[691]



[ 748] Mass(El) 325(M++1) [749] 117501Exanple 15: Synthesis of 57 WO

2011/ 043568PCT/ KR2010/ 006760

1-[ 3- cyarwoRoitgapiedpyl - i ndol-5-y1]-3-(trifl uoromet hyppyP@IMR20M/@arsboxyl i c
acid CN HO 0 [ 752]

1- (3-Cyano- 1-i sopropyl -i ndol-5-y1)-3-(trifluoronethyl)pyrazol e-4-carboxylic
acid ethyl ester (130ng, 0.38mmol) obtained in Preparation 19 was reacted
according to the san
(100ng, 84% Yj : 3] NWVR: 11- NVR(DMSO-d6) 6 9.34(1H, s), 8.60(1H, s),
8.24(1H, s), ga( 2 95 4.92(1H, m, 1.51(6H d) [754] Mass(El) 363
(M++1) [755] AP
1-[ 3-cyano- (cyclopropylne hy i ndol-5-y1]-3-(trifluoromethyppyrazol e-4-car
box ylic acid [757] [758] HO 0 [759]

1-113- Cyano- 1- (cycl opropyl net hyl )i ndo1-5-y11-3-(trifl uoronet hyl ) pyrazol e- 4-
car boxy691]c acli-(-Eydnpt L Iésided-5¢yl BGmagoledd-83mmmylic avht ethyledter (79FFmepar at i on 20

compound ?‘31@%@8‘%}5’%{*&3% %@%?“ﬁiﬁ%%gﬁimﬁs B oo it 1 €

8.51(1H, s), r2m912H2 dgyethylpopang0.QfamL.. 43 2rgmoby wegy reaqte@. zcwrdzag iHher |
0.56(2H, d), sté?fo%EblurQ)as Example 2 to give the tltle compound (25.5mg, 0.079mmol, 28%
Yield).

[693] NMR: 'H-NMR(DMSO-dg) 6 9.09(1H, s), 8.31(1H, s), 8.14(1H, s), 8.05(1H, s),
7.91-7.86(2H, m), 4.11(2H, s), 0.92(9H, s)

[694] Mass(EI) 323(M*+1)

[695]

[696] Example 6: Synthesis of
1-[3-cyano-1-(2-methoxyethyl)indol-5-yl]pyrazole-4-carboxylic acid

[697]

[698] 1-(3-Cyano-1H-indol-5-yl)pyrazole-4-carboxylic acid ethyl ester (96.7mg,
0.34mmol) obtained in Preparation 2, sodium hydride (55%, 22.6mg, 0.52mmol) and
2-bromoethylmethylether (0.05mL, 0.53mmol) were reacted according to the same
procedure as Example 2 to give the title compound (48.0mg, 0.155mmol, 45% Yield).

[699] NMR: 'H-NMR(DMSO-d¢) 6 9.09(1H, s), 8.37(1H, s), 8.18(1H, d), 8.08(1H, s),
7.93(1H, dd), 7.87(1H, d), 4.49(2H, t), 3.72(2H, t), 3.24(3H, s)

[700] Mass(EI) 311(M*+1)

[701]

[702] Example 7: Synthesis of
1-(3-cyano-1-sec-butyl-indol-5-yl)-pyrazole-4-carboxylic acid

[703] CN

~
/N\
N N
HO ~ 7/\
o]

[704] 1-(3-Cyano-1-sec-butyl-indol-5-yl)-pyrazole-4-carboxylic acid ethyl ester (102mg,

0.3mmol) obtained in Preparation 5 was reacted according to the same procedure as



[761] Mass(El) 375 (M++1) [762] [763] gikxanple 17: Synthesis of
1-(1-isopropyl-3-nitro-indol-5-yppyrazol e-4-carboxylic acid [764] NO2 O
[ 764] 1- ( WD=201v@@p36s- 3- ni t ro-i ndol- 5-y1l) pyrazol e- 4- car boe¢riKrR2aui@e s hy |
ester (60.8ng, 0.178mmvl ) obtained in Preparation 22, tetrahydrofuran
(2mL), nethanol (2nlL) and 58 WO 2011/ 043568PCT/ KR2010/ 006760 6N sodi um
hydr oxi de SOIElxhin@Ib I tbrdiye thettigle compb@El @SR B0MIYitkd).t he sanme procedure as

Exanpl 0.1 l.d). [765]

ﬁﬂ‘lj@/R( %‘?WBE{%§(W§%9§&§3( 23121)9 %L}gg?{m) %%Q(ﬁlé ¥8(1H, s),
7 95(1H d) , 7RO09B{.IH, 4.69(1 H4m92.41 QB b, 1.6 (3H1dB®BKEHA) [ 766] Mass(El)
315( [ 76 1 [770]
1-(3- CSI |-ﬁ0§%55‘|£' g %&02%@? 5-y1)-1,2,4-triazol e-3-carboxylic acid nethyl
ester di?)@dl ned in Preparation 25, tetrahydrofuran (2m), nethanol (2ni) and
6N sodijwmghyd egosw,ﬂh@ﬁs(,fint) wer?a react ed accz(r)dbng t8 tlgg salrre 260
procedure as i ve tle ¢ : mo
Yi el d). [771]1'5@&13%1%%5%% é? %Y Pﬁllﬂ(l?\%[m §'5‘9?C1 s), 8.16(1H, d)?
7.95(1H709,), 7.84(1H, dd), CMN 93-4.90(1H m, 1.49(6H d) [ 772] Mass(El)
296( M++1) [773] [774] Exanple 19: Synthesis of
1- (3-cyano- 1-i soproppl - -yl )i m dazol e-4-carboxylic acid [775] CN

HO/iN E
i

@)

[710] 1-(3-Cyano-1-cyclobutyl-indol-5-yl)pyrazole-4-carboxylic acid ethyl ester (23mg,
0.07mmol) obtained in Preparation 6 was reacted according to the same procedure as
Example 1 to give the title compound (10mg, 48% Yield).

[711] NMR: 'H-NMR(MeOD-d4) 6 8.76(1H, d), 8.21(1H, s), 8.12-8.07(2H, m),
7.81-7.72(2H, m), 4.18(1H, d), 2.67-2.52(1H, m), 1.42-1.26(3H, m), 0.71-0.67(1H, m),
0.52-0.48(1H, m)

[712] Mass(EI) 307 (M++1)

[713]

[714] Example 9: Synthesis of
1-(3-cyano-1-cyclopentyl-indol-5-yl)-pyrazole-4-carboxylic acid

[715] CN

/N =
HO
\O O

[716] 1-(3-Cyano-1-cyclopentyl-indol-5-yl)-pyrazole-4-carboxylic acid ethyl ester (91mg,
0.3mmol) obtained in Preparation 7 was reacted according to the same procedure as
Example 1 to give the title compound (68mg, 81% Yield).

[717] NMR: 'H-NMR(CD;0D) 6 8.76(1H, s), 8.23(1H, s), 8.11(1H, s), 8.06(1H, s),
7.79(2H, s), 4.99(1H, m), 2.34(2H, m), 2.00(4H, m), 1.86(2H, m)

[718] Mass(EID) : 321(M+1)

[719]

[720] Example 10: Synthesis of
1-[3-cyano-1-(1-fluoropropan-2-yl)-indol-5-yl]-pyrazole-4-carboxylic acid

[721]



0 [776] 1-(3-Cyano-I|-isopropyl-indol-5gy1)im dazol e-4-carboxylic acid ethyl
ester (86ng, 0.26mmol) obtained in Preparation 30 was reacted according to
t he sane woaoudys®8as Exanple 1 to give the title conpoRadl/KRRBMN6THE %
Yield). [777] NVR 'H NMR(CD30D) 6 9.06(1H, s), 8.53(1H, s), 8.35(1H, s),
8.05(1H, d), 7.92(1H, d), 7.67(1H, d), 4.96(1H m, 1.63(6H d) [778]
Mass(El) : 299 M+l 779] [ggO] Exanpl e 20: Synt hesi s of
5- (3-cyano- 1-i opyl -i ndol75-y1) -t hi ophene-2-carboxylic acid 59 WO
2011/ 043568PCTHKR2 [781] ON HO 0 [782]
5- (3- Cyano- 1-i sopr opyl 5-y1)-thi ophene-2-carboxylic acid nethyl ester
(183ngy, 0.56mmvl) obtainéd in Preparation 35 was reacted according to the
sanme procedure as Exanple 1 f07\give the title conpound (130nmg, 74% Yield).
[783] NVR 'H NVR(CD30D) 6 8.20F1H, s), 7.96(1H, s), 7.78(1H, d), 7.71(2H,
[5)7,86]7 é%%gi eq)é[az’)—é‘\éaglrl;)% %Q’S—iﬂgapgpljopgﬁ—(”z%—irﬁ))l—ﬁ%@ﬂ&yrﬁ@ﬁé—ﬁ@a}bokyﬁéé&%ﬂ@l [ 785]
2- ( 3- cyano- 1/8bp08igy POl ehtgised Brireprrptienel pyreacted according to the same
procedure as Example 1 to give the title compound (48mg, 0.15mmol, 93% Yield).

[723] NMR: 'H-NMR(DMSO-d¢) (1:1 mixture) d 9.11(2H, s), 8.58(1H, s), 8.36(1H, s),
8.19(1H, s), 8.18(1H, s), 8.07(2H, s), 7.91(4H, m), 5.20~4.50(6H, m), 1.55(3H, d),
1.35(3H, m)

[724] Mass(EI) 313 (M*+1)

[725]

[726] Example 11: Synthesis of
1-[3-cyano-1-(tetrahydrofuran-3-yl)-indol-5-yl]-pyrazole-4-carboxylic acid

[727] —
5 \
N

-

[728] 1-[3-Cyano- 1-(tetrahydrofuran-3-yl)-indol-5-yl]-pyrazole-4-carboxylic acid ethyl
ester (150mg, 0.53mmol) obtained in Preparation 11 was reacted according to the same
procedure as Example 1 to give the title compound (100mg, 0.31mmol, 72% Yield).

[729] NMR: 'H-NMR(DMSO-d®) 6 9.15(1H, s), 8.42(1H, s), 8.20(1H, s), 8.09(1H, s),
7.94(2H, m), 5.40(1H, m), 4.11(1H, q), 3.97(2H, d), 3.85(1H, q), 2.60(1H, m),
2.09(1H, m)

[730] Mass(EI) 323 (M*+1)

[731]

[732] Example 12: Synthesis of
1-[3-cyano-1-isopropyl-indol-5-yl]-3-methyl-pyrazole-4-carboxylic acid

[733] CN
N =
N
) r
O

[734] 1-(3-Cyano- 1-isopropyl-indol-5-yl)-3-methyl-pyrazole-4-carboxylic acid ethyl ester

(150mg, 0.45mmol) obtained in Preparation 14 was reacted according to the same



[787] ..-- HO[788] 2-(3-Cyano-1-isoprggyl-indol-5-yl)isonicotinic acid

i sopropyl ester (13ng, 0.037nmmol) obtained in Preparation 38 was added to

t et r ahydrwbeoam4g680nl) , net hanol (1.0nmL) and 1N aqueou®PCIaR20m/d0gTHOOXI de
solution (1nmL), which were then reacted for 1 h at roomtenperature. After
reaction, saturated aqueous anmoni um chl oride solution (3nL) was added, and
et hyl acet at @rdck@iie)as WaRsmpKded. gw’lamaeuﬂ.aaﬂnpodraiy(ezzmg,ssmryaﬂa; ed, dried over

hyd dth
?Qsiydﬂi’%aga ORI TR Fis R T e, s PR Yeh oS, § §7Rvedyand e
my, O. 02mBI92- 549611 el)d). 463788, | NOFGH, db- NVR( CD30D) 6 8. 78( 1H, d),
8421 £23( 1H, 8.04(1H, d 7.85(1H, d 7. 79(1H,
: ng’?) %4%%@2%?6&[ [(790] i/LSS(EI)(SOG (?\/Hr+1) [(791] %792] E§<anple
22: Syrli? Hsis of 2-[3-cyano-1-(cycl opropyl met hyp-i ndol - 5-yf1i soni coti nic
acid [798]] H@xa e\ixpg heid3668PCT/ KR2010/ 006760 [794]

2-(3- Cyano i ni cot c ter (1

obt i nbd 1 AridgaRad! &W@?pw e GeBindoy St metBy vt pieoh st uasid )
Sodi um[3ri de (23py, 0.54mvol ) yvas added at OC and stirred for 10 mn at
room tenperature. Brogpnethyl (cycl opropane) (0.05nL, 0.54mvol) was added
and stirred fon, at Noom tenperature. The reaction solution was
concentrat ed undey ‘ ure, to which distilled water was added.
The organic | ayerowas separateg; dried over anhydrous nagnesi um sul fate and
filtered to give the title conmpound (25ng, 0.078mml, 22% Yield). [795]
NVR: ' H NVR(DMSO- d6) 6 8.87(1%8.46(1H, s), 8.43(1H, d), 8.40(1H, s),
8.14(1H, dd), 7.88(1H, d), 7.77(1H, dd), 4.20(2H, d), 1.25(1H, m, 0.57(2H,
m, 0.4MAH, iy (FTB8io- NhssloES)ylBI8nqtMiyyajokodarbpyeis] aciketirpl aste2 835.6me,
Synthesi s Of (ZrninGy B8iba bt Pleb@ANEE 28 4bair nyhze! B4R 120 Y 0 AGHARLG Ghd N ©

acid [ 799]
bromomethylcyclopropane (0.04mL, 0.41mmol) were reacted according to the same

procedure as Example 2 to give the title compound (30.4mg, 0.095mmol, 33% Yield).

[741] NMR: 'H-NMR(DMSO-d¢) 6 9.01(1H, s), 8.47(1H, s), 8.15(1H, d), 7.91(1H, dd),
7.88(1H, d), 4.18(2H, d), 2.47(3H, s), 1.36-1.30(1H, m), 0.59-0.55(2H, m),
0.48-0.44(2H, m)

[742] Mass(EI) 321 (M++1)

[743]

[744] Example 14: Synthesis of
1-[3-cyano-1-(2-methoxyethyl)indol-5-yl]-3-methyl-pyrazole-4-carboxylic acid

[745]

-

[746] 1-(3-Cyano- 1H-indol-5-yl)-3-methyl-pyrazole-4-carboxylic acid ethyl ester (88.8mg,
0.30mmol) obtained in Preparation 13, sodium hydride (55%, 20mg, 0.46mmol) and
2-bromoethylmethylether (0.04mL, 0.43mmol) were reacted according to the same
procedure as Example 2 to give the title compound (63.9mg, 0.197mmol, 65% Yield).

[747] NMR: 'H-NMR(DMSO-d¢) 6 9.01(1H, s), 8.35(1H, s), 8.14(1H, d), 7.90(1H, dd),
7.84(1H, d), 4.48(2H, t), 3.71(2H, t), 3.24(3H, s), 2.47(3H, s)

[748] Mass(EI) 325(M*+1)

[749]

[750] Example 15: Synthesis of



[ 800] 2-(3-Cyano-indol-5-yl)isonicotingg acid nmethyl ester (150ny,

0.54mmvol ) obtained in Preparation 37 was dissolved in N, Ndinethylformam de
(5.4mL) . Wodoum4bsedr i de (35ngy, 0.81mmol) was added at OECamR2etwessd for 10
mn at roomtenperature. Tetrahydrofuran-3-yl-nethanesul fonate (180ng,
1.08mol ) was added and stirred under reflux for 16 h at 50C. After

conpl eti on ofl-[Bhganedcisomivpyl-ielobs! yl-3-0rrifvas ot iind)pyi aicbel 4 eatisoxylie duided
pressure; et hyl acetate (SOHLEWwas added, and the m xture was washed with
aqueoué a nium ¢hl oride solytion. The organic |ayer was separated, dried
over anhydrous magnesi um sul fate and filtered to give

2-113-cyano- 1- (Fet Ndr ofaran- 3-y1) -i ndol-5-yl | i sonicotinic acid nethyl
ester. To thi onp ‘ gﬁ/tetrahydrofuran (8mL), nethanol (8nl)
and 1N-aqueous 350di um hydroxi de solution (8nlL), and the m xture was stirred
for 1 h at roomteéemperature. After conpletion of the reaction, saturated
aqueou ni,u hl orj de sol uti.Q was adde and et h acet at

(ors) T aade " Ligas Ryt g s e LR rafPRls 0o BIR B C s
magnesi um sulefted estemr(d3®m} t (63 Bomoliwdtagasdvie Rrepaession d foves deatedl acherdmgstodhee was

urified b ' it ( :
0. 16mo| %0&%{5’% éémrgﬁgg%ﬁr\ﬂ%wp:gr?vﬁ%}&%/%ﬂxés%&ﬂg%fnge% 8 ,clgﬁ?g%eﬁ@gg 42( 1H,
s), 8.33(3H JYMRgHAMR(DNSO-dgD WH3H1 9k BH64BPER - I4kbI019/ OBE 2B AP, 91( 1H,
d), 7.77(1H, 4d)5.4624H &, 1. 6HAdL2(4H, m), 4.00(2H, d) [802] Mass(El) 334
(MH+1) %ﬁ 3] 80%%: | e 24: Synthesis of

2-[ 3- cy&ng- 1- (2% 65%%? pER- 2-y1)-indol-5-yI]isonicotinic acid [805] HO
F [ 806][725]113- Cyano- 1- (1-fl uor opropan-2-y1)-i ndol-5-ylli sonicotinic acid

et hyl r( . ained in Preparation 41 was reacted
accordief?lfgg to the s%{?r%%%lézésﬁér)g as Exanple 1 to give the title conpound
(23ngy, 0.07 |1rﬁ$mxan65%};y¢lepmpylmm])iN%.S-yl}-ﬁ wsoetigypyrazolerixcanbey 6
8.87(2H m, yfc4&@dH m . 8.14(2H m, 7.87(2H m, 7.78(2H m,
5.20-4.48;6H, m, 1.3(6H, nk [ 808] Mass(El) 324 (M++1) [809] [810] Exanple
25: Syﬁ?%ésis of 2-[3-cyano*'l-(2-net hoxyet hyl)-indol-5-yl]isonicotinic acid
[811] HO o- 1181R212-113- Gyano-1-(2-net hoxyet hyl)-indol-5-yl1li sonicotinic
acid net hyl estrer Ay, — N\/43

2
A

[758] 1-[3-Cyano-1-(cyclopropylmethyl)indol-5-yl]-3-(trifluoromethyl)pyrazole-4-carboxy
lic acid ethyl ester (130mg, 0.33mmol) obtained in Preparation 20 was reacted
according to the same procedure as Example 1 to give the title compound (91mg, 90%
Yield).

[759] NMR: 'H-NMR(DMSO-d¢) 6 9.34(1H, s), 8.51(1H, s), 8.24(1H, s), 7.92(2H, dd),
4.19(2H, d), 1.32-1.23(1H, m), 0.56(2H, d), 0.45(2H, d)

[760] Mass(EI) 375 (M++1)

[761]

[762] Example 17: Synthesis of 1-(1-isopropyl-3-nitro-indol-5-yl)pyrazole-4-carboxylic
acid

NO,
N I
/EN Ya
e ==
H™ I
0

[764] 1-(1-Isopropyl-3-nitro-indol-5-yl)pyrazole-4-carboxylic acid ethyl ester (60.8mg,
0.178mmol) obtained in Preparation 22, tetrahydrofuran (2mL), methanol (2mL) and

[763]



0.13mmol ) obtained in Preparation 42 wgg reacted according to the sane
procedure as Exanple 1 to give the title conpound (40ng, 0.12mmmol, 92%
Yield). [8O3P11wBE68' H NVR(DVSO-d6) 6 8.87(1H, d), 8.40( PHI/KR20108008301H, s),
8.13(1H, dd), 7.84(1H, d), 7.77(1H, d), 4.49(2H, t), 3.71(2H t), 3.23(3H,
s) [814] Mass(El) 322 (Mm++1) [815] [816] Exanple 26: Synthesis of

2- ( 3; cyano- 16N/Ss®|dﬁ@ﬂi)h}/drbﬂﬂ@ Lolotiyrd ) bk YWeéd YédcsaicCatingi t6 tikCdathe fdcedlite as

2011/ 043568PCT/ KR2010/ 006760... [ 818 .

- (3. Oyano. 1ERABBRopi £V a1k cPbund 35 8me. OHARBIAE X1 sopr opy

ester (3@hy, O\IMRm*MH\)MBleMSt@dg)iérf) Or(éPas)aBisgn Hi6) wasS (tHdand,eD&tidoy)di ng to

t he sane prog h conmpound (52 0. 16mol ,
72% Yi el dgﬂp 7?%8{%\5%]?7 %ﬁ%ﬁ%ﬂs‘%%%ﬁeg% ?% (%%—18) rrp8 39((1H ng) 8. 20(1H
s), 8.08¢0H, ddyss(ED) 8WMa+1y), 7.70(1H, s), 4. 92(1H m, 2.68(3H s),

1. 52( 6ifyen) [820] Mass(EI) 320 (M++1) [821] [822] Exanple 27: Synthesis of
2-(1-i opyl=3-nitr pi sonicotinic acid [823] HO [824]

2-(1- @2‘%{ opylE’??nH?lFllg $ EES‘%O 1)i soni cotinic acid isopropyl ester (200ng,

0. 54mvol ) obtla@3rgano1-iFo@ppyhindoh551)-Wagl-trizaoleedicadoaylit addt o t he sane

pr oced% as Exanple 1 to give the title conpound (75ng, 0.23mvol, 42%
Yield). €9§25] NVR: ' H NVR(DVMSO-@gb) 6 8.91(2H, n), 8.88(1H, d), 8.36(1H, s),
8.18(1H, dd), 7. 95( H 1H, dd), 4.99(1H, m, 1.57(6H, d) [826]

I\/ass(EI) 326 ( N Exanpl e 28: Synthesis of

[770] 1-(3-Cyano-1-isopropyl-indol-5-yl)-1,2,4-triazole-3-carboxylic acid methyl ester
obtained in Preparation 25, tetrahydrofuran (2mL.), methanol (2mL) and 6N sodium
hydroxide solution (1mL) were reacted according to the same procedure as Example 1
to give the title compound (40.0mg, 0.135mmol, 46% Yield).

[771] NMR: 'H-NMR(DMSO-d¢) 6 9.44(1H, s), 8.59(1H, s), 8.16(1H, d), 7.95(1H, d,),
7.84(1H, dd), 4.93-4.90(1H, m), 1.49(6H, d)

[772] Mass(EI) 296(M*+1)

[773]

[774] Example 19: Synthesis of
1-(3-cyano-1-isopropyl-indol-5-yl)imidazole-4-carboxylic acid

[775]

[776] 1-(3-Cyano- 1-isopropyl-indol-5-yl)imidazole-4-carboxylic acid ethyl ester (86mg,
0.26mmol) obtained in Preparation 30 was reacted according to the same procedure as
Example 1 to give the title compound (45mg, 57% Yield).

[777] NMR: 'H-NMR(CD;0D) 6 9.06(1H, s), 8.53(1H, s), 8.35(1H, s), 8.05(1H, d),
7.92(1H, d), 7.67(1H, d), 4.96(1H, m), 1.63(6H, d)

[778] Mass(EID) : 295(M+1)

[779]

[780] Example 20: Synthesis of
5-(3-cyano-1-isopropyl-indol-5-yl)-thiophene-2-carboxylic acid



HO\ o [830] 1-(7-Cyano-2-phenyl-1Hinggl-5-y1l)-pyrazole-4-carboxylic acid
ethyl ester (0.02g, 0.056mmol) obtained in Preparation 56 was added to

t et r ahydrwbuoam4880nL) , net hanol (3.0nL) and 6N sodi umPEFGKRRIA®6O! Ut i on
(1nmL), which were then reacted 63 WD 2011/ 043568PCT/ KR2010/ 006760 for 3 h
at roomtenperature. After reaction, saturated amoni um chloride sol ution
(5n) waslladded, and ethyl acefate (10nL) was added. The organic |ayer was
separated, dried over anhydrods magnesium sulfate and filtered. The sol vent
was renmoved and the residue wasspurified by colum chromat ography to give
the title conmpound (ON01 ield). [831] NVR 'H NVR(CDC13) 6 8.42 (1H,
s), 8.12 (1H, @ : 4 (1H, s), 7.77-7.46 (5H, m, 6.93 (1H,
s) [832] Mass( [ 83 [ 834] Exanple 29: Synthesis of

1- (7-cyano- 2-i soppopyl - 1H i ndol-5-y1) - pyrazol e-4-carboxylic acid [835] HO
[ 836] : : . .

1- [ 4- AW $- 3- cyEneyanoe Bisppiopyl-indohdrybnhippheiivetrgrubopylicass] wethybestdoxyl i c
acid S't hyl te$%8;3m§,@-.%gnol§)oﬂtﬁﬁ%@|iﬂP mh&eg? s Pe,raetaaraacﬁcir@ﬂﬂg5(|7tﬁéfggm_éeatc:1 ed
according to the same _procedures as Preparation a e in the

o der 1 0 gt vEERLTEE FENDBoas B G PpHa IR T N Cc13) 6 10. 18
(1H, s)78H. 32 NMIR; 'B)NMB(OD-.QD}H 80(1H,.s947.9(HH, 8) 7.78(1FR df, TA1(8M, s)6. 33 (1H,
s), 3.10 (1H 3 ) ss(El) 295 (M++1) [839] [840]
Exanpl e 30: &Jr%%%@s?%iéﬁ HB 1%{3(%%1 dw

1- (7- cyael- 2- Massdy et WY1 H- i ndo1-5-y1) - pyrazol e- 4-carboxylic acid [841]
|1 89 [842]

1- 114- Am no- 3-cyanqg- 5- (3- met hoxy- 1- propi hyl) - phenyl | - pyrazal e- 4- car boxylic
2cid ol P esticiamige 25y RIhash AL Butmr RGP P ael Y oo M Sioast d
accordiimgyjto the sa rocedures as Preparation 56 and Exanple 28 in the
order to giveﬁgett\lq CN

[788] 2-(3-Cyano- 1-isopropyl-indol-5-yl)isonicotinic acid isopropyl ester (13mg,
0.037mmol) obtained in Preparation 38 was added to tetrahydrofuran (1.0mL),
methanol (1.0mL) and 1N-aqueous sodium hydroxide solution (I1mL), which were then
reacted for 1 h at room temperature. After reaction, saturated aqueous ammonium
chloride solution (3mL) was added, and ethyl acetate (10mL) was added. The organic
layer was separated, dried over anhydrous magnesium sulfate, and filtered. The solvent
was removed and the residue was purified by column chromatography to give the title
compound (6mg, 0.02mmol, 54% Yield).

[789] NMR: 'H-NMR(CD;0OD) 6 8.78(1H, d), 8.42(1H, s), 8.35(1H, s), 8.23(1H, s),
8.04(1H, d), 7.85(1H, d), 7.79(1H, d), 4.95(1H, m), 1.62(6H, d)

[790] Mass(EI) 306 (M*+1)

[791]

[792] Example 22: Synthesis of
2-[3-cyano-1-(cyclopropylmethyl)-indol-5-yl]isonicotinic acid

[793] N
CN
HOL s
AN
o N

\\ﬁ



64 WO 2011/ 043568PCT/ KR2010/ 006760 conggund (0. 05g). [843] NWR

'H NMR(CDC13) 6 10.95 (1H, s), 8.35 (1H, s), 8.04 (1H, s), 8.01 (1H s),
7.78 (1HWORP118M43R8( 1H, s), 4.57 (2H, s), 3.32 (3H, s) PBFARMNEBBEED) 297
(M++1) [845] [846] Exanple 31: Synthesis of

1-(7-cyano- 1H i ndol-5-y1l)-pyrazol e-4-carboxylic acid [847] /Nl HN\O [848]
(1- (4- Axirog- 3- ?@@%Mhhglwy})phﬁwﬁc BMH@Z@hﬁe&eﬁ@l@bﬁ@y®.86mﬁﬁjé)fbtﬁiihéd inﬁst er
35nmg, 0.13 taibned j.n Prepa ion was r.eact cording, to the
St pr e edur B T oA A e f RS R AL BRI i e
title conpouZBrid.ShidmmpB48k atilde at'OFE AMR{ITRA1B) 1@ mid aldDohmlteinpehturg. B&-( 1H,
s), 8.06 (2H 8( , s(El)
353 (e rly . PERIYEsph g0 032 oS imat) wadadibaghd ki o a0 MBRBHC |
[ 853] Xant hi fenpsitdees he Faagiiemiadieticn Wi (9Heeniatad yndeiigduged ugsatis diofwicls ni n

with test coReUBRESatedRts hif@dl Th bidn¢@hyRe way s€fardiéd, @rieg beerf@np@buon was
det er m ned by addl.]grﬂ t&e suql?gihr%ée xant hi ng%c The mm al v(ﬁ ocl tly of test
conpound at SHEACHYRSBRAE 40Y BHeRALo &R HilrAPn oG EAMBRI2 R ¢ he
basi s of theYieldy.i al velocity under the absence of the inhibitor, thereby
t he i nhibitor cent i I Y%l phibi ti s .cal ted as

| C50 vi?%gés &i@ % r gllq%ﬁgéﬁghgyggggge%ﬁlﬂgg)éor%ﬁ%(()inﬁ Sé’o%o(und(si)’?ﬁi%gfnﬁss ow | C50
val ues agai n$t14«Htdd) nB8¥0t Hddks €. 77 Biin dslonA. 221G tk 1i23(tHhem], OHE2HfmhM wer e
devel oped. Tableofd hepresents the inhibitory activities against xanthine

oxi dase_of the test conpounds. [854] 118551Table 1 65 WO
2011/ 043¥8sPCY it 18/ DM 760 [ Tabl e 1]

[797]
[798] Example 23: Synthesis of
2-[3-cyano-1-(tetrahydrofuran-3-yl)-indol-5-yllisonicotinic acid

CN
HO N |
A\
o N
.

[800] 2-(3-Cyano-indol-5-yl)isonicotinic acid methyl ester (150mg, 0.54mmol) obtained in
Preparation 37 was dissolved in N,N-dimethylformamide (5.4mL). Sodium hydride
(35mg, 0.8 lmmol) was added at 0°C and stirred for 10 min at room temperature.
Tetrahydrofuran-3-yl-methanesulfonate (180mg, 1.08mmol) was added and stirred
under reflux for 16 h at 50°C. After completion of the reaction, the solution was con-
centrated under reduced pressure, ethyl acetate (50mL) was added, and the mixture
was washed with aqueous ammonium chloride solution. The organic layer was
separated, dried over anhydrous magnesium sulfate and filtered to give
2-[3-cyano-1-(tetrahydrofuran-3-yl)-indol-5-yl]isonicotinic acid methyl ester. To this
compound were added tetrahydrofuran (8mL), methanol (8mL) and 1N-aqueous
sodium hydroxide solution (8mL), and the mixture was stirred for 1 h at room tem-
perature. After completion of the reaction, saturated aqueous ammonium chloride
solution (SmL) was added, and ethyl acetate (20mL) was added. The organic layer was
separated, dried over anhydrous magnesium sulfate and filtered. The solvent was
removed and the residue was purified by column chromatography to give the title
compound (53mg, 0.16mmol, 30% Yield).

[801] NMR: 'H-NMR(DMSO-d®) 6 8.87(1H, d), 8.42(1H, s), 8.33(2H, s), 8.16(1H, d),



Conpound (Exanple No.) 1050 (nM 1 3.44¢2 2.8 3 6 445556 3.876.738
6.9 9 4.6 105.2 11 5.4
WO 2011/043568 PCT/KR2010/006760

7.91(1H, d), 7.77(1H, d), 5.41(1H, m), 4.12(4H, m), 4.00(2H, d)
[802] Mass(EI) 334 (M*+1)
[803]
[804] Example 24: Synthesis of
2-[3-cyano-1-(1-fluoropropan-2-yl)-indol-5-yl]isonicotinic acid

[805] AN
CN
Ho. s
N
O N

F

[806] 2-[3-Cyano-1-(1-fluoropropan-2-yl)-indol-5-yl]isonicotinic acid ethyl ester (39mg,
0.11mmol) obtained in Preparation 41 was reacted according to the same procedure as
Example 1 to give the title compound (23mg, 0.071mmol, 65% Yield).

[807] NMR: 'H-NMR(DMSO-d®) (1:1 mixture) 6 8.87(2H, m), 8.42(6H, m), 8.14(2H, m),
7.87(2H, m), 7.78(2H, m), 5.20~4.48(6H, m), 1.3(6H, m)

[808] Mass(EI) 324 (M*+1)

[809]

[810] Example 25: Synthesis of 2-[3-cyano-1-(2-methoxyethyl)-indol-5-yl]isonicotinic

acid
811
[ ] 2 |N CN
HO AN
N
O N
O~

[812] 2-[3-Cyano-1-(2-methoxyethyl)-indol-5-yl]isonicotinic acid methyl ester (44mg,
0.13mmol) obtained in Preparation 42 was reacted according to the same procedure as
Example 1 to give the title compound (40mg, 0.12mmol, 92% Yield).

[813] NMR: 'H-NMR(DMSO-d®) 6 8.87(1H, d), 8.40(2H, m), 8.33(1H, s), 8.13(1H, dd),
7.84(1H, d), 7.77(1H, d), 4.49(2H, t), 3.71(2H, t), 3.23(3H, s)

[814] Mass(EI) 322 (M++1)

[815]

[816] Example 26: Synthesis of
2-(3-cyano-1-isopropyl-indol-5-yl)-6-methylisonicotinic acid

[817]



12 11.6 13 4.8 14 12 15 29200 16 21300447 4.6 18 13 19 24 20 4.7 21 6.2 22
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= |N CN
HO. N
\ AN
o N

[818] 2-(3-Cyano- 1-isopropyl-indol-5-yl)-6-methylisonicotinic acid isopropyl ester (80mg,
0.22mmol) obtained in Preparation 46 was reacted according to the same procedure as
Example 1 to give the title compound (52mg, 0.16mmol, 72% Yield).

[819] NMR: 'H-NMR(DMSO-d®) 6 8.54(1H, s), 8.39(1H, d), 8.20(1H, s), 8.09(1H, dd),
7.87(1H, d), 7.70(1H, s), 4.92(1H, m), 2.68(3H, s), 1.52(6H, d)

[820] Mass(EI) 320 (M*+1)
[821]
[822] Example 27: Synthesis of 2-(1-isopropyl-3-nitro-indol-5-yl)isonicotinic acid
[823] = IN NO,
HO N
A\
O N

[824] 2-(1-Isopropyl-3-nitro-indol-5-yl)isonicotinic acid isopropyl ester (200mg,
0.54mmol) obtained in Preparation 51 was reacted according to the same procedure as
Example 1 to give the title compound (75mg, 0.23mmol, 42% Yield).

[825] NMR: 'H-NMR(DMSO-d®) 6 8.91(2H, m), 8.88(1H, d), 8.36(1H, s), 8.18(1H, dd),
7.95(1H, d), 7.79(1H, dd), 4.99(1H, m), 1.57(6H, d)

[826] Mass(EI) 326 (M*+1)

[827]

[828] Example 28: Synthesis of
1-(7-cyano-2-phenyl-1H-indol-5-yl)-pyrazole-4-carboxylic acid

[829] /Nf
H
N
WO vaw
7~ N
HO \
(0]

[830] 1-(7-Cyano-2-phenyl- 1H-indol-5-yl)-pyrazole-4-carboxylic acid ethyl ester (0.02g,
0.056mmol) obtained in Preparation 56 was added to tetrahydrofuran (3.0mL),

methanol (3.0mL) and 6N sodium hydroxide solution (ImL), which were then reacted



118561 66 WO 2011/ 043568PCT/ KR2010/ 006460 24 6.2 25 8.5 26 3940 27 11 28
24 29 5 30 17 31 40 [857] [858] Experinent 2: In vivo Xanthi ne oxi dase
assay WO 2011/043568 PCT/KR2010/006760

[831]
[832]
[833]
[834]

[835]

[836]

[837]
[838]
[839]
[840]

[841]

[842]

for 3 h at room temperature. After reaction, saturated ammonium chloride solution
(5mL) was added, and ethyl acetate (10mL) was added. The organic layer was
separated, dried over anhydrous magnesium sulfate and filtered. The solvent was
removed and the residue was purified by column chromatography to give the title
compound (0.01g, 54% Yield).

NMR: 'H-NMR(CDCl,) 6 8.42 (1H, s), 8.12 (1H, s), 8.10 (1H, s), 7.84 (1H, s),
7.77-7.46 (5H, m), 6.93 (1H, s)

Mass(EI) 329 (M*+1)

Example 29: Synthesis of
1-(7-cyano-2-isopropyl-1H-indol-5-yl)-pyrazole-4-carboxylic acid

N
il
H
N
N Y
N
HO N
O

1-[4- Amino-3-cyano-5-(3-methyl- 1-butinyl)-phenyl]-pyrazole-4-carboxylic acid
ethyl ester (0.06g, 0.18mmol) obtained in Preparation 57 was reacted according to the
same procedures as Preparation 56 and Example 28 in the order to give the title
compound (0.015g).

NMR: 'H-NMR(CDCl;) 6 10.18 (1H, s), 8.32 (1H, s), 8.07 (1H, s), 7.94 (1H, s), 7.72
(1H, s), 6.33 (1H, s), 3.10 (1H, m), 1.35 (6H, d)

Mass(EI) 295 (M*+1)

Example 30: Synthesis of
1-(7-cyano-2-methoxymethyl-1H-indol-5-yl)-pyrazole-4-carboxylic acid

HO AN
o
1-[4- Amino-3-cyano-5-(3-methoxy- 1 -propinyl)-phenyl]-pyrazole-4-carboxylic acid
ethyl ester (0.16g, 0.49mmol) obtained in Preparation 58 was reacted according to the

same procedures as Preparation 56 and Example 28 in the order to give the title



[859] Uric acid-lowering activity in pkasma and |iver (oxonic acid-induced
hi gh-uric acid nodel in rat) [860] In order to estimate the plasma uric
aci d- | onewpnreg11ai3BioBt y of t he compounds accordi ng to thePpTasR2010/406%6€Nt i on
experinments were carried out using oxonic acid-induced high-uric acid
nodel . [861] 300 ng/ kg of potassi um oxonate suspended in 0.8%

car boxynet hylcegbbuld@®®sgpl uti on was intraperitoneally adm nistered to male

SD rat bo 0| ty-0l .gr.o 0, 1 nJ i

aroup) 18T e AOR e LSRR ED kP DB By ot (8L 6P s
conpounds di $8d] ded.5B8lpo)yebhydlened.33H,4D0 : et hanol (2: 1) solution
wer e on y adm (cQnpound adm ni stration group), and after the
tinme pé?%gd o?ﬁ%ﬂgﬁ%?gggwﬁgg sanpl ed. Plasma was separated from

t hus- ob®4ilned bl ood, and the uric acid concentration in the plasm was
quant i figeg] ut ipsanhe 3LBMrhdME of1-OLERanb- BGndol L3P §yeaold-BRargSYlit Aciaf

pl asma gi)c acid concentration and inhibition rate of plasma uric acid,
respecﬂ vély. [ 862] Througp the present experinment, excellent plasma uric
acid-lowering activity of |the conpounds according to the present invention
was verified. For exanple, - thd uric acid inhibition rate of the conpound of
Exanple 1 (10 ng/kg) at after oral admnistration (putting the plasm
uric acid level of Mogna up as 100% i nhi bition, and plasma uric acid

| evel of control group as 0%inhibition) was 60% a very excellent
inhibitory effect. 63] As reveal ed by the above experinents, the
conpounds of fiow a (1) according to the present invention exert an
excel l ent inhibitory effect on xanthine oxi dase. Therefore, the conpounds
accor dijpgg]t o Hh@b@ﬁﬁ&?@kymﬂﬂﬁ@ﬂﬁ _-ﬁﬁyﬁdﬁﬁwﬁiﬁgA&%ﬂ%&yﬁg%&Héﬁgﬂe& 35mg,
treatment ‘and prevention of the diseases associated wth human xanthine 67
WO 2011/ 043588PEnpRopI DD dibTEp2aRPyal &28 (feRted SoFRFHBE §F thesAing Prosstiires Rear t
failure, cardrepaagionlsarandiBxempr 28RS bidBSioQive We ailletespokidnemgyli sease,

[ 364] TR el T 1 HRSRECBER & RT3 e 8IS0 e et Tl anc

nodi fi cati onglldys)thel bESiss, of above di sclosure within the scope of the

pr esentqoidiventy ), 2Q11/ 043568PCT/ KR2010/ 006760 [Cl aim 1] d ains
Cbnpouéggﬂof Qﬁ%QPgP?%%ﬁﬁggﬁornula (1): 0G-0" -AN(1) in the above
formul 483l) A is selected fromthe following substituents A-i, Aii,Aliv,
A-v, A852] A BkRBinétMk Xanthine oxidase inhibition activity

[853] Xanthine oxidase originated from bovine milk was incubated for 3 min with test

g1 o

compounds, and the initial velocity of uric acid formation was determined by adding
the substrate xanthine. The initial velocity of test compound at each concentration was
converted to % inhibition rate on the basis of the initial velocity under the absence of
the inhibitor, thereby the inhibitor concentration needed for 50% inhibition was
calculated as ICs, values. According to the present invention, compounds which show
ICs, values against xanthine oxidase from bovine milk in the level of nM were
developed. Table 1 represents the inhibitory activities against xanthine oxidase of the
test compounds.

[854]

[855] Table 1



(A i1)(A 1i1)N -111/31 z -Jh (A-giii) wherein J represents hydrogen,
hal ogen, or hal ogen-substituted or unsubstituted G -C6-al kyl, X represents
0 or S, AvpeprigsdssBs C or N, E represents hydrogen, hal @gEKR2010e196760Ni tr O,
substituted or unsubstituted Cl-C6-al kyl, or substituted or unsubstituted
Cl- C6- al koxy, D represents hydrogen, hal ogen, cyano, nitro,

hal ogen- subsyT#né ep or unsubstituted Cl-C6-al kyl, -CHO or -CH=N-OH, Qs

selected fromthe following substityents Qi, Qii and Qiii-1to Qii-9:
(Qi) hydrogen; (&npduhdsEsaipidis.ed or ungubeMit ut ed, saturated or
unsat ur at ed, ranrd—69—WS-2011/-043568RPCH-KR2616/-006760 strai ght-chain,
branched or gyclic alkyl}l (Qiii- 1) 3.4

2 2.8

3 6

4 4.5

5 5

6 3.8

7 6.7

8 6.9

9 4.6

10 52

I 5.4

12 11.6

13 4.8

14 12

15 29200

16 21300

17 4.6

18 13

19 24

20 4.7

21 6.2

22 2.1

23 10

[856]



R7 (wherein Wrepresents 0 or S, R7 reggesents hydrogen, or substituted or
unsubstituted | ower alkyl, and n denotes an integer of 0-3); (Qiii-2) "W
R8 N- RO wotreri#i4ssesV r epresents 0 or S, R8 and R9 each r epragento/deymoogen or
| ower al kyl, and m denotes an integer of 1-3); (Qiii-3) R8 R9 (wherein R38
and R9 each represent hydrogen or |ower alkyl, and m denotes an integer of
1-3); (Qili-q4)y RtT RO (whereinm RIQ and Ri1 each epresent hydrogen,

hal ogen, | owgr al koxy oR4l ower al kyll, and ®@denotes an integer of 1-3);
(Qiii-5 0 ===+ 1T NS-RIZ IT (wWherein RLZ repriesents substituted or
unsubstituted | ower al k¢l or aromatic group) and n| denotes an integer of
0-3);

26 3940

27 11

28 24

29 5

30 17

31 40

[857]
[858] Experiment 2: In vivo Xanthine oxidase assay

[859] Uric acid-lowering activity in plasma and liver (oxonic acid-induced high-uric acid

model in rat)

[860] In order to estimate the plasma uric acid-lowering ability of the compounds

according to the present invention, experiments were carried out using oxonic acid-
induced high-uric acid model.

[861] 300 mg/kg of potassium oxonate suspended in 0.8% carboxymethylcellulose solution
was intraperitoneally administered to male SD rats of body weight 200 g (control
group, compound administration group). 1 h after the oxonic acid administration, 10
mg/kg of test compounds dissolved in polyethyleneglycol 400 : ethanol (2 : 1) solution
were orally administered (compound administration group), and after the time period
of 1 h blood was sampled. Plasma was separated from thus-obtained blood, and the
uric acid concentration in the plasma was quantified utilizing LC-MS/MS. Figure 1
and 2 represent the results of plasma uric acid concentration and inhibition rate of
plasma uric acid, respectively.

[862] Through the present experiment, excellent plasma uric acid-lowering activity of the
compounds according to the present invention was verified. For example, the uric acid
inhibition rate of the compound of Example 1 (10 mg/kg) at 1 h after oral admin-
istration (putting the plasma uric acid level of normal group as 100% inhibition, and
plasma uric acid level of control group as 0% inhibition) was 60%, a very excellent in-
hibitory effect.

[863] As revealed by the above experiments, the compounds of formula (1) according to
the present invention exert an excellent inhibitory effect on xanthine oxidase.
Therefore, the compounds according to the present invention can be used as an agent

for the treatment and prevention of the diseases associated with human xanthine



(Qiii-6) RI3 N- R14 70 WO 2011/ 0435g8PCT/ KR2010/ 006760 (wherein R13 and
R14 each represent substituted or unsubstituted | ower al kyl, or together
with N tovoizotin4sde8y are attached may form a 3-7 nenber @dTh&R2eriowysbe, and
n denotes an integer of 0-3); (Qiii-7) 0 NRL5 O (wherein R15 represents
substituted or unsubstituted | ower alkyl, and m denotes an integer of 1-3);
(]Ql(:Nlh- 8) (whekhed smch’laﬁlﬁjhpﬁrﬁ&gﬁﬁai g@heg@ﬁrt efilute, ghrdldv%du'ﬂdr-d%)ea& I]i:yll:IRJ.S [Cldai m
2 erein Rl stituted.or unsu i tut a and m
denotes an i A BgERTLARBALS KR4RF Lk e iR E R gt Bt ie e or
unsubsti t ut edtpwshdllsﬂame@b or unsaturated, and straight-chain, branched or
cyel i ¢ ghky! . bbbt EQhﬁﬁrtWHpﬁfﬂ'ettb’hﬁge ChigR PR Yns Bl ﬁH&lﬁEéh&ogEed or
unsubstituted ar roaronmati c a represents rogen,
or represent §n§hﬁo‘%@tsisthtabGVf‘o¢lsﬂﬂ%1€m§’ﬂthtndbeéP0P§a’f theapresgnonVEINDAL ur at ed and
strai ght-chain, branched or cyclic al kyl, pharnmaceutically acceptable salts
or isoners thereof. The conpounds of C ai m 1l wherein Qis selected fromthe
foll owi ng substituents Qi to Qiii-8 (Qi) hydrogen; (Qii) C-Cs-alkyl
which is unsubstituted or substituted by a group selected from hal ogen,
hydr oxy, C3-C7-cycloal kyl and 0-R6 wherein R6 represents Cl-C7-al kyl;

(Qiii- 1)



R7 (wherein Wrepresents 0 or S, R7 reggesents hydrogen, or substituted 71
WO 2011/ 043568PCT/ KR2010/ 006760 or unsubstituted | ower al kyl, and n denotes
an i ntegew0ab11043y68 (Qiii-2) -R8 N - RO (wherein WrepPETHR20100006T60S, R8
and R9 each represent hydrogen or |ower alkyl, and m denotes an integer of

1-3); (Qiii-3) RB --- 0 RO (wherein R8 and R9 each represent hydrogen or
| oner al kyl, and m denotes an i nteg@ -3); (Qiii-4) R11 RIO (wherein
R10 and R11 each represent hydrogen, en, |ower al koxy or |ower alkyl,
and m denghag an i nt egaroRpoukiddds the following formula (1):
)
e
0] A D
\\//\\ //
//)< NN
O
SN
E \
Q (1)

in the above formula (1)
A is selected from the following substituents A-i, A-ii, A-iii, A-iv, A-v,

A-vi, A-vii and A-viii:

S Fe 13
} |
N7§/N Z%/N% S
(A-iv) Y A-v) Y (A-vi) Y

_%ﬂ N—N

\ | 4 @

zZ
J J

(A-vii) (A-vii))
wherein

J represents hydrogen, halogen, or halogen-substituted or unsubstituted
C,-Cs-alkyl,

X represents O or S,

Z represents C or N,

E represents hydrogen, halogen, cyano, nitro, substituted or unsub-
stituted C,;-C¢-alkyl, or substituted or unsubstituted C,-C¢-alkoxy,

D represents hydrogen, halogen, cyano, nitro, halogen-substituted or
unsubstituted C;-Cs-alkyl, -CHO, or -CH=N-OH,

Q is selected from the following substituents Q-i, Q-ii and Q-iii-1 to Q-
1i1-9:

(Q-1) hydrogen;

(Q-ii) substituted or unsubstituted, saturated or unsaturated, and



(Qiii-5) 011 nS-R12 0 (wherein R12 rgpresents substituted or
unsubstituted | ower al kyl or aromatic group, and n denotes an integer of
0-3); (QWDI208)04B8 N-R14 0 (wherein R13 and Rl14 each r@pTasR0t0/®utset it ut ed
or unsubstituted |lower alkyl, or together with Nto which they are attached
may forma 3-7 nmenbered heterocycle, and n denotes an integer of 0-3);
(Qiii-7) 0 RI5 72 V\Dﬁ@ﬂgb&@ﬂﬁﬁ&&ﬁ@ﬁé&ﬁﬁ@;&ﬂbaﬂ@lm (wherein R15 represents
substituted or unsubsti | ower al kyl, and m denotes an integer of 1-3);
(Qiii-8) (wherein m S an |nteger of 1-3), pharmaceutically

acceptable salts or iso [ A ai m 3] The conpounds of Claim1l
wherein Ais selectedf”%\‘ \Li/ollovmng substituents Ai, Aii,Aliv, AV
A-vi, A-vu and A-viii

(wherein W represents O or S, R7 represents hydrogen, or substituted

or unsubstituted lower alkyl, and n denotes an integer of 0~3);

(Q-iii-2)

(wherein W represents O or S, R8 and R9 each represent hydrogen or

lower alkyl, and m denotes an integer of 1~3);

(Q-iii-3)

R9
(wherein R8 and R9 each represent hydrogen or lower alkyl, and m
denotes an integer of 1~3);
(Q-iii-4)
AR

A

~R10
(wherein R10 and R11 each represent hydrogen, halogen, lower alkoxy

or lower alkyl, and m denotes an integer of 1~3);

(Q-iii-5)
e Aﬁs R12

(Wherem R12 represents substituted or unsubstituted lower alkyl or
aromatic group, and n denotes an integer of 0~3);
(Q-iii-6)
R13
N R14



(A-1)(A ii1)(A iTi)N I z-h (A-vii)@g-viii) wherein J represents

hal ogen-substituted or unsubstituted Cl-C4-al kyl, X represents 0 or S, and
Z represewD200/038568, pharnaceutically acceptabl e salts @®CTiIKRMBRY®6tsher eof .
[A aim 41The conmpounds of Claim 1 wherein E represents hydrogen, hal ogen,
cyano or nitro, pharmaceutically acceptable salts or isoners thereof.

[C ai m 51The conpounds @fhefdi@RIB AndRe4 eadh Ehiceit esBitised @l dgemtintyano,

nitro, or - . pharmaceuti cally acceptabl e sal.t r i soners .thereof.

' &' 61The compounds 8 eciiay i CRAERCRI § B b Bay LR Bya B,
al kyl, C1-C7-al koxy- C1-37-ra¢rkdred beteimcypetatand ngleootes aphaegeaotdtd)cal | y
acceptable salts or i so(gﬁéﬂt hereof. [C aim 71The conpounds of Caim1l
wherein G represents hydrogen, pharna- ceutically acceptable salts or

i soners thereof. [C aim81The c&mpounds of Claiml wherein 73 WO

2011/ 043568PCT/ KR2010/ 006760 A igs sel ected fromthe fol |l owi ng substituents
Ai, Aiv Av, Avi ano“ﬁi— va"/g R

(wherein R15 represents substituted or unsubstituted lower alkyl, and m
denotes an integer of 1~3);
(Q-iii-8)

e

(wherein m denotes an integer of 1~3);
(Q-iii-9)
0

TN Ri5
(wherein R15 represents substituted or unsubstituted lower alkyl, and m
denotes an integer of 1~3);
Y represents hydrogen, halogen, substituted or unsubstituted, saturated
or unsaturated, and straight-chain, branched or cyclic alkyl, substituted
or unsubstituted C,-Cs-alkoxy, or substituted or unsubstituted aromatic
or heteroaromatic group, and
G represents hydrogen, or represents substituted or unsubstituted,
saturated or unsaturated, and straight-chain, branched or cyclic alkyl,
pharmaceutically acceptable salts or isomers thereof.

[Claim 2] The compounds of Claim 1 wherein
Q is selected from the following substituents Q-i to Q-iii-8:
(Q-1) hydrogen;
(Q-i1) C;-Cs-alkyl which is unsubstituted or substituted by a group
selected from halogen, hydroxy, C;-C;-cycloalkyl and O-Rs wherein Re
represents C;-C;-alkyl;
(Q-iii-1)

W
n
R7

(wherein W represents O or S, R7 represents hydrogen, or substituted



wherein J represents hal ogen-substituted or unsubstituted Cl-C4-al kyl, X
represents O or S, and Z represents C or N, E represents hydrogen or cyano,
D represamd0ty@smsor nitro, Qis selected fromthe fol PORKRPOBUIOSTIONt uent s
Qi, Qii and Qiii-1: (Qi) hydrogen; (Qii) C-Cs-alkyl which is
unsubstituted or substituted by a group sel ected from hal ogen,

C3- C7-cycl oal kyl and O-dRanwdigtigitdd IBer gRYIE SR SekotesChriateleyd of (@i 11 - 1) R7
(wherein Wrepresents 0Q,0r. S, R7 represents hydrogen or Cl-C4-al kyl, and n
denotes an integer of d§§?¥ represents hydrogen, Cl-C4-alkyl,
C1-CA-aIkoxy-Ci-CA-aIkngag phgnyl, and G represents hydrogen,

phar maceutical |y accept-abl ﬁgalﬁs/Bﬁ i soners thereof. The conpounds of
Claim1 which are selected fyom’the follow ng group: 1.
1-(3-cyano-1-isopropy|-indol-5-y1%pyrazo|e-4-carboxy|ic acid; 2.
1-113-cyano-1-(cyclopropylnethyl$ ndol-5-yl | pyrazol e- 4-carboxylic acid; 3.
1-113- cyano- 1- cycl opr opylheteirdWlrepresbhtp Or @730 IRS- hd R &K Ydpréseachydirogehidor WO

2011/ 043568PCT/ KR2010/ 00676 4, .
1-(3-cyano-1-isobutyl-i888ﬁggy§T?H?f%?gFﬁyﬁg$3?58§§fpé acid; 5.

1-113-cyano- 1- (2, 2- di mefhyd-pr opyl )i ndol-5-yl | pyrazol e- 4- carboxyl i c aci d;
R8

R9
(wherein R8 and R9 each represent hydrogen or lower alkyl, and m
denotes an integer of 1~3);
(Q-iii-4)

g R
A Twy” R
[
“RI0

(wherein R10 and R11 each represent hydrogen, halogen, lower alkoxy

or lower alkyl, and m denotes an integer of 1~3);

(Q-iii-5)

(wherein R12 represents substituted or unsubstituted lower alkyl or

aromatic group, and n denotes an integer of 0~3);

(Q-ii-6)
R13
‘N—R14
o)

(wherein R13 and R14 each represent substituted or unsubstituted
lower alkyl, or together with N to which they are attached may form a
3~7 membered heterocycle, and n denotes an integer of 0~3);
(Q-iii-7)

I

0]



6. 1-113-cyano-1-(2-nethoxyethyl)indol-s-yl| pyrazol e-4-carboxylic acid;, 7.
1- (3-cyano- 1-sec-butyl -i ndol-5-y1l)-pyrazol e-4-carboxylic acid; 8.

1- 113- cyamo-20t1e048368but yl - i ndol- 5-yl | pyrazol e- 4- car boxyl iPCTa3R2d10/008760

1- (3-cyano- 1-cycl opentyl -i ndol-5-y1) - pyrazol e- 4-carboxylic acid; 10.
1-113-cyano-1- (1-fl uoropropan-2-yl)-indol-5-y1l-pyrazol e-4-carboxylic acid,
11. 0 1- 113- cyano- 1- (t et(iabiedt Rf §rephesdnty Lnbstinded obunédstippte @ e akkyGandexyl i ¢
aci 12.

1- 113- cyano- 1- |sopropyﬁmpﬂﬁ%ﬁn§“?T10§1ﬁ@thyI pyr azol e- 4- car boxyl i ¢ aci d;

13. 1-113-cyano- 1- (cydQeprdpyl met hyl )i ndol- 5-y11- 3- et hyl - pyr azol e- 4- carb
oxylic acid; 14. o .

1-113- cyano-l-(2-nethoxy%tHyNjinHol 5-y11- 3- net hyl - pyrazol e-4-carbox ylic
acid; 15.

1-113-cyano- 1- |sopropyl-|ndol 5 y11 3-(trifluoronethyl)pyrazol e-4-carbo
xylic acid; 16. (wherein m denotes an integer of 1~3), pharmaceutically acceptable

1-113-cyano- 1- (cycloprqggégpﬁ&x&%mﬁg&%—5-y11-3-(trifIuoronethyl)pyrazo

| e-4-car boxylic acid

1- (1-i $6piBEY 1- 3- ni t r o-Thedwmpeugds) ghfrlap | avheraim Abs ssipsted Hemdhe folpwing

1-(3-cyano-1-i sopropyl mﬁﬁﬁﬁetﬁsxji Adii 2 4, TA 1820k ea I cavRoxMIA-Giigci d; 19.
1- (3-cyano- 1-i sopropyl -i ndol-5 y1 i m dazol e-4-carboxylic acid; 20.

5- (3-cyano- 1-i sopropyl -i ndol- 1) -t hi ophene- rboxylic aC|d 1.
2- (3-cyano- 1- |sopropyl-|ndo £ |son|cot|n| /a%_g; 22. /
2-113-cyano- 1- (cycl opropy tn |ndoI 5-yl I N otinic aci dN~Z3.
2-113- cyano- 1- (t et r ahyd¥dt ur an- 3-'y1) - i ndd11i5- ylllsonlcotlﬁﬁd“h0|d
2-113-cyano- 1- (1-fl uoropropan-2-yl)-indol-5-yllisonicotinic acid; 25
2-113-cyano- 1- (2- met hoxyet hyl ) -i ndol1l-5-yllisonicotinic acid;, 26.

2- (3-cyano-1-i sopropyl -i ndol }yl)-G-nEthylisﬁﬁgfotinic aCid;Ej%%%
h |
NNN% Z%/N% S
(A-iv) 9 (A-v) 9 (A-vi) 9
__%ﬁ N—N
\, }@jﬂ
Z
(A-vi) J (A-vii) J
wherein

J represents halogen-substituted or unsubstituted C;-C4-alkyl,
X represents O or S, and
Z represents C or N, pharmaceutically acceptable salts or isomers
thereof.
[Claim 4] The compounds of Claim 1 wherein E represents hydrogen, halogen,
cyano or nitro, pharmaceutically acceptable salts or isomers thereof.
[Claim 5] The compounds of Claim 1 wherein D represents halogen, cyano, nitro,
or -CHO, pharmaceutically acceptable salts or isomers thereof.
[Claim 6] The compounds of Claim 1 wherein Y represents hydrogen, C;-C, -
alkyl, C;-C;-alkoxy-C,-C;-alkyl, or aromatic group, pharmaceutically
acceptable salts or isomers thereof.
[Claim 7] The compounds of Claim 1 wherein G represents hydrogen, pharma-
ceutically acceptable salts or isomers thereof.

[Claim 8] The compounds of Claim 1 wherein



WO 2011/ 043568PCT/ KR2010/ 006760  27. 3
2-(1-isopropyl-3-nitro-indol-5-yl)isonicotinic acid; 28.

1- (7- cyarwo2opmasses- 1H- i ndol- 5-y1) - pyrazol e- 4- car boxyl i @CRHRLN10206760

1- (7-cyano- 2-i sopropyl- 1H i ndol-5-yl)-pyrazol e-4-carboxylic acid; 30.

1- (7-cyano- 2- net hoxynet hyl- 1H i ndol-5-y1) - pyrazol e- 4- car boxyl i c acid; and
31. 1-(7-cyano- 1H-i ndo%&%]le)ctqaw@ﬁ HecfolowpBaryttichtasidA-ipharmogund cal |y
acceptable salts, or ners thereof. A process for preparing the conpounds
of fornmula (1), pharnac J rcaIIy acceptabl e salts or isoners thereof

according to Caim1 characte zed by the foll ng Reaction Sc (1):
Reaction Scheme 1 00 GJ. GO 4 + LiQ (2)(3) in bove
Reaction Schene (1), Nz —% j;

(A-iv) Y (A- V)

(A-vi) 9 (A-vii) J

wherein

J represents halogen-substituted or unsubstituted C;-C,-alkyl,

X represents O or S, and

Z represents C or N,

E represents hydrogen or cyano,

D represents cyano or nitro,

Q is selected from the following substituents Q-i, Q-ii and Q-iii-1:
(Q-1) hydrogen;

(Q-i1) C;-Cs-alkyl which is unsubstituted or substituted by a group
selected from halogen, C;-C;-cycloalkyl and O-R¢ wherein Rg
represents C;-C;-alkyl;

(Q-iii-1)

e /\\\

W

AT
R7
(wherein W represents O or S, R7 represents hydrogen or C;-C,-alkyl,
and n denotes an integer of 0~3);
Y represents hydrogen, C,-C,-alkyl, C;-C;-alkoxy-C,-C4-alkyl or
phenyl, and
G represents hydrogen, pharmaceutically acceptable salts or isomers
thereof.
[Claim 9] The compounds of Claim 1 which are selected from the following

group:
1. 1-(3-cyano-1-isopropyl-indol-5-yl)pyrazole-4-carboxylic acid;
2. 1-[3-cyano-1-(cyclopropylmethyl)indol-5-yl]pyrazole-4-carboxylic
acid;

3. 1-[3-cyano-1-cyclopropyl-indol-5-yl]pyrazole-4-carboxylic acid;



A, Db EE G Yand Qare as defined in gaim1, provided that Qis not

hydr ogen, and L1 represents a | eaving group. A process for preparing the
conpoundswof2ofigusasBa (1), pharnmaceutically acceptabl e sRCTKR2010/®6T6Rr S

t hereof according to Claim1l characterized by the followi ng Reaction Schene
(2): Reaction Schene 2 0 (4)(2) in the above Reaction Schenme (2), A D, E,
G and Y are as defined 4.n-Gl@ufo-1,isqpuopiited-tyigdyridolés4atbokylly agen. The

f Claim 11, i,n. th f f I 4 .
R R L RN R
(3): 76 WD 2011/ 043568RE/ KR2010/ 006760 (5)(6)(4) in the above Reaction
Sch 3), A E G _@ar s 1def j -
har maceut a1 SR Ry o T e Blect caffhtic,

phar maceuti cal conposition f
conprises (a) a therapettdically effective amount of the conpounds of

formula (1), pharmaceuti qaBleyanstapt-ahlyeimpl-bSy1PpyhsfeBlGBReLeadidaccor di ng
to Caim1; and (b) ph eut | C?itl |y Ec&r%ﬁ_l e carri erf, ﬂl@éﬂ.ents,.

exci pi ents or their corbiAatVY8R - yerry- he L PSHEosit FBROBIICEF K m 13,
which is used for the @ .avériyaonlayclopeayrpdol-ofl)diyseates-cadsogdicdetd] W t h
human xant hi ne oxi dase.,{ Cl ai m 151The conposition of Cl aim 14 wherein the
di seases associ ated w t]h'human xant hi ne oxidase is selected fromthe group
consi sting of hyperuri ceh-eyangdut! flieapropimliylredoleaiyti pvarotud-arrbdkgease,
hypertension, diabetes,,.cpnplications of diabetes, kidney disease,

inflammation, articular di'sease and inflammatory bowel disease. [Claim
161The conposition of dlai m 15 wherein the conplications of diabetes is

sel ected from the group-peEnst-ferOldiyRen!ig)-orei-8.yl phiessal@resy e
acid;
12. 1-[3-cyano-1-isopropyl-indol-5-yl]-3-methyl-pyrazole-4-carboxylic
acid;
13.
1-[3-cyano-1-(cyclopropylmethyl)indol-5-yl]-3-methyl-pyrazole-4-carb
oxylic acid;
14.
1-[3-cyano-1-(2-methoxyethyl)indol-5-yl]-3-methyl-pyrazole-4-carbox
ylic acid;
15.
1-[3-cyano-1-isopropyl-indol-5-yl]-3-(trifluoromethyl)pyrazole-4-carbo
xylic acid;
16.
1-[3-cyano-1-(cyclopropylmethyl)indol-5-yl]-3-(trifluoromethyl)pyrazo
le-4-carboxylic acid;
17. 1-(1-isopropyl-3-nitro-indol-5-yl)pyrazole-4-carboxylic acid;
18. 1-(3-cyano-1-isopropyl-indol-5-yl)-1,2,4-triazole-3-carboxylic acid;
19. 1-(3-cyano-1-isopropyl-indol-5-yl)yimidazole-4-carboxylic acid;
20. 5-(3-cyano-1-isopropyl-indol-5-yl)-thiophene-2-carboxylic acid;
21. 2-(3-cyano-1-isopropyl-indol-5-yl)isonicotinic acid;
22. 2-[3-cyano-1-(cyclopropylmethyl)-indol-5-ylJisonicotinic acid;
23. 2-[3-cyano-1-(tetrahydrofuran-3-yl)-indol-5-yl]isonicotinic acid;
24. 2-[3-cyano-1-(1-fluoropropan-2-yl)-indol-5-yl]isonicotinic acid;
25. 2-[3-cyano-1-(2-methoxyethyl)-indol-5-yl]isonicotinic acid;
26. 2-(3-cyano-1-isopropyl-indol-5-yl)-6-methylisonicotinic acid;



obesity, hypertension,
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[Claim 10]

[Claim 11]

[Claim 12]

retinosis and regal failure.
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27. 2-(1-isopropyl-3-nitro-indol-5-yl)isonicotinic acid;

28. 1-(7-cyano-2-phenyl-1H-indol-5-yl)-pyrazole-4-carboxylic acid;
29. 1-(7-cyano-2-isopropyl-1H-indol-5-yl)-pyrazole-4-carboxylic acid;
30. 1-(7-cyano-2-methoxymethyl-1H-indol-5-yl)-pyrazole-4-carboxylic
acid; and

31. 1-(7-cyano-1H-indol-5-yl)-pyrazole-4-carboxylic acid, pharma-
ceutically acceptable salts, or isomers thereof.

A process for preparing the compounds of formula (1), pharma-
ceutically acceptable salts or isomers thereof according to Claim 1
characterized by the following Reaction Scheme (1):

Reaction Scheme 1

i
%0 . A D o a b
Sy L@ o oy
Y N
} E !
E H Q

@ 3 M
in the above Reaction Scheme (1),
A, D, E, G, Y and Q are as defined in Claim 1, provided that Q is not
hydrogen, and
L, represents a leaving group.
A process for preparing the compounds of formula (1), pharma-
ceutically acceptable salts or isomers thereof according to Claim 1
characterized by the following Reaction Scheme (2):

Reaction Scheme 2

0 0
a. A !
o A 0 A D
oy L Yy
AN \‘N N \N
E H E H

4) @)
in the above Reaction Scheme (2),
A,D,E,Gand Y are as defined in Claim 1, provided that D is not
hydrogen.
The process of Claim 11, wherein the compounds of formula (4) used

as a starting material are prepared according to the following Reaction
Scheme (3):
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[Claim 13]

[Claim 14]

[Claim 15]

[Claim 16]
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Reaction Scheme 3
OH
a
ﬁ HO*B\%’/\\ B “O A\
G\ P - AN k // ////i«ii\\
£ | FTN
H E 4

5) ® @
in the above Reaction Scheme (3),
A, E,Gand Y are as defined in Claim 1.
A pharmaceutical composition for the inhibition of xanthine oxidase,
which comprises (a) a therapeutically effective amount of the
compounds of formula (1), pharmaceutically acceptable salts or
isomers thereof according to Claim 1; and (b) pharmaceutically ac-
ceptable carriers, diluents, excipients or their combinations.
The composition of Claim 13, which is used for the prevention or
treatment of diseases associated with human xanthine oxidase.
The composition of Claim 14 wherein the diseases associated with
human xanthine oxidase is selected from the group consisting of hyper-
uricemia, gout, heart failure, cardiovascular disease, hypertension,
diabetes, complications of diabetes, kidney disease, inflammation,
articular disease and inflammatory bowel disease.
The composition of Claim 15 wherein the complications of diabetes is
selected from the group consisting of hyperlipidemia, atherosclerosis,

obesity, hypertension, retinosis and renal failure.



