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(54) 29 B : 550| 23t

(i

Fig. 3

HRMY XS UM N THE

//
7

i

__ 300
-
T 250f
= 200}
=
Q 150t
o
© 100
2
2 50}
ne
0 |

DPCN A1893 A1938

(57) Abstract: The present invention relates to a pharmaceutical composition for inhibiting angiogenesis and a novel sulfonyl amide
derivative compound which can be useful for the prevention or treatment of angiogenesis-related diseases or disorders. Since the
compound used as an active ingredient in the pharmaceutical composition of the invention is specifically bound to UQCRB and in -
hibits biological functions thereof, apoptosis is not induced and angiogenic responses are inhibited. Therefore, the compound used
as an active ingredient in the pharmaceutical composition of the invention can be useful as an effective and safe angiogenesis inhibit -
ory agent.
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H  dde UQCRB(ubiquinol-cytochrome ¢ reductase binding
protein)E BALR 3l And FH ALASAdES FEHAELE o=

RN JAE A 24 E0 B AolH.

CEIES
gRage 22 nFLY Aol oA A FHAol 7] G2,
5

AL Al FYe AAHY AHolE Adde AHI wpHoe=
HEY AfA o7 VEGFR(vascular endothelial growth factor

receptor), MMP(matrix metalloproteinases), ©¢}9|x=FEtiolA], 3J|2E
totAdetotAl 2 ZEEFAELE I WY ZER EA HA
duwlFdo]l FAFHJOH, olFY EA g Wi JAZME 7|vtst
e 2EEY F-FBAA 9kl ALEHIY. B EBAEL HD
F3o] AAIEZRE HAMO|ER2 MAH EZH Zd(sesterterpene) TEE
7P e At 288 JAAQ] H=s 28 (terpestacin) S £85I
Heasdagde -4 S47 BEE B8 7)3e 2A87) 98k,
1

B dyzse 933 T2 g Q9 A(reverse chemical proteomics) WHE

o

=

F3lq HEdA Al MExEZAT gwdsS AR H 23 242
MRC(mitochondrial respiratory chain)olA &3 M9 13.4-kDa
A EFR(UQCRB)o Eold oz ZAgsirt. HZ9 Hiues nEE=go}

E3ta|ol /9] ROS(reactive oxygen species)®] Aol AibA A
717v&<t HIF-la (hypoxia-inducible factor-1a)9] <tAFE Zwsit},
AAZ, UQCRB ¢ ZAFsIE HEM AL AdL2-F% =
AAsted ARHoR pEZE=gol IF R HFA MY 7|5H FXE
BHAINA FOoHA HIF-la 2 FTF

UQCRB Lo =H& d¥do] mEZ=zg|ot ROS-Wi7/f Al

1l
=
Aia-frE ¥ BBAABAAMY FAT AL ES BAsH. ol
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L nmEZcgol B4 MolA UCRB £ ©eAgsE AE
542 LA FodWA FTY FJAYE dAlGH
}. olo, E WHAEL URB 9 7|5& Holxoz xAs}
< AEAGFES Mdstazt G

E wAA AA ZAA g9 =% 2 E53Fdo FE2HL I
A-go] FAIH Ut Agd =% ¥
AAZA B A Fxg2 AdEel 2
2 B oaltmo] Jgo] B WEsA didn.

fol M

N
(U S )
—

]
A

)
T«

B UHAELS AEEAGo] glodAs aRHoE dRABE AAGE
K3 Foale AFx="aglet. I Ad, @A
2} M2 A HAJ vlEZ=gor HEF}A MY HFHIA=-Z2F
ek Aol UQCRB(ubiquinol-cytochrome ¢ reductase binding protein)Z
Aoz Ft 273 T AEASNIFEL wFsigdon, o sFgEe
UQCRB  ©f] ?‘Jfﬂ"q RS aRHoE 2SS IRIFoEH,

e

@ﬂﬁ B %%Q X R JAL dATgH FAHES
AZst= o Yot

B oulgol & EFHE A Axd olnpol= fxA IHFES
A&st=d ok

Eodgo] & g 532 HzxFA d304-3 2y e F59
v} T AsHHES AFste d Aok

wrg ol A gefe]l WEW, B 2 59 s 1 2 FAEHE
AFEL GaAEOE Idsl:= FFAM JAL okAEA zAEL
licaiass

34 1
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ik 1 2 FAEY. B g9y ggEL J|EFHoeE Axyd
ofulo] = (sulfonyl amide) ¥ -(backbone)g 73T},

2 HAAdA g v X e XFE 23 gITLUE
Aujsty, oE Eof, "HE, oY, T2, ojlxRd Y
£, wd, 4, U4, Egud, dAgdH4d € AgdAd 78 FeG.
A = B G €22 g4a5 1 WA 4 9o ¢4 #
4 (strait chain) FE= 4l (branched chain)® ¥471E 9vldH, C-Co
&do] A3HE A§ ABAY sSarTe EFHA FS Aot

2 HAA A fof “Slo]EEAMAE LS ol EEAHE(HE)E
A%8d 4718 Yugdtt. 58] 1 oA, Ry 91A Y “4-dto|=EAH A
C—Cs €272 Bto|=FA717F F2f(para) Ao AgE =72 A4
gA¢ 1 WA 39 €2 FUEE 9u|g),

£ odgol vt FHdo wad, 2 I s 1 9 R ¢
AL g, oY, dd, B tert-Fgolt},

B gt o] vz pHdo] mad, 2 2y gt 1 9 R, 9
Bi& &, 94, EFLE, Fo|EFA], YER E= HdoH.

2 2o uigAe Tl w2d, & die #3241 9 R 9
stol=2A YZgge 7-sto| =24 Yzego|r},

2 o] v T mEW, B U] ey 1 9 R, 9
FEde 8-3lo|=FA| Fsdolt,

2 2o b FEdo w=w, B I ggEL 519
oy 2 7] 292 EAHE gdEE 74 ToERY Agdn
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FAZA N BEE A3 AFEE uolewstd HEWH e AR
UQCRB 9] 9 koAl tiza wvlo]o ¥l AgFste UCRB o 39 @<
Wo gy Aistdct. AAZRAYE BAL Hstd, d¥EES 77 UCRB
gl Az A ks, EIAES AN He FAElow cell)d
T Th. UQCRB ] BT o] digt A3 Mst=+ =57 UQCRB 92 &
7 wjggozN FA ZAasPon, o] odte] A1893 % A1938 7}
UQCRB ol Moz Agcte AMEE AT,

T 4 = A1893 2 A1938 o] ¢/ HEZ dBAA ©lX= APE
Uetd 2golty. G 9HZF(serun-starved) HUVEC o] A1893 H=+ A1938 &
A7Vt AY #HobskA e Al VEGF(30 ng/mL)E AHYstn ¢ HEEZ
I S TR T 4a = A1893 2L A1938 9o AUAXE

} Ul o)tk E 4b = A1893 2 A1938 7}
| PAE SFS UrEWd %Olt} A1893
< A VE

2
T 5 = A1893 2 A1938 7} mlEEZ=go} ROS A vXE JIFE
Uetd ol AlEW ROS F£F& DF 3oz A3
AE= sgsz 30 87 Axdss 1% 0, o] 10 237F =9t
A1893 H A1938 & AAitx-f& HIEEZZ=g o} ROS AAHE AN
olof <9Jdled A1893 = A1938 7} UQCRB 9 AHAZA] 7|%E& A=
AMAS EIEHST

ERE)
olst, ANE Bate] X WHL ©HS A d¥stuA @,
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Azx)el dF £ 7l=std ot Z}:

nlolHd-4-4¥d 2 glo]=(1, 300mg, 1.19mmol) 2]
g ESSolezEet 0.1M o 4-(2-olu] o 8)H=(2, 217mg, 1.25mmol)S}
Edtoloeo}bdl (497ml, 3.57mmol)S W Abejold FAZ F 12 A7+

Aol msHeT. BY EEEL DopAHCIES o §dN
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500 MHz, DMSO-d6, & 9.18 (s,

(d, 3H, J= 8.5 Hz),
6.94 (d, 2H, J= 8.5 Hz),

7.51 (t,

2H, J=
6.64 (d, 2H, J= 8.5 Hz),

PCT/KR2011/003773

1H), 7.86 (q, 4H, J= 9.0 Hz), 7.74
7.5 Hz), 7.44 (t, 1H, J= 7.5 Hz),
2.92 (t, 2H, J= 9.3

Hz), 2.58 (t, 2H, J= 7.5 Hz) ESI (m/z) 354.10 (M+), 376.10 (MNa+)
O gre] B "ol 3gtEL BF et A4 EAR 2 gE
Az et LT PR AxsIFP o, o]£9 EFsHY HolH= E 1 9
71 AR
(&% 1]
Zt SFEEY 3 tolE
KBH-A-Nr | IUPAC %3 LC/MS 1H NMR

e -1-d)-

N-(7-8o] =5 ]

ESI (m/z) 314.00

500 MHz, DMSO-d6, & 7.86 (d, 1H, J= 2.5
Hz), 7.75 (d, 2H, J= 8.5 Hz), 7.69 (d, 2H,
J=9.0 Hz), 7.46 (d, 2H, J= 8.0 Hz), 7.22

A1882 - (M+), 355.00 (t, 1H, J= 7.7 Hz), 7.06 (d, 1H, J= 8.0
- & -
(MAct) Hz), 6.93 (dd, 1H, J= 2.5, 9.0 Hz), 6.69
W A A E ol =
(d, 1H, J= 7.5 Hz), 5.76 (s, 2H), 2.41 (s,
3H)
500 MHz, DMSO-d6, & 8.59 (s, 1H), 8.21
(t, 2, J= 9.0 Hz), 8.11 (d, 1H, J= 8.0
L ekl -2- :
Hz), 7.92-7.89 (m, 2H), 7.78 (t, 1, J=
H¥Y AAE= ESI (m/z) 350.00
7.2 Hz), 7.70 (t, 1H, J= 7.2 Hz), 7.65 (t,
A1883 |(7-Blo]l=FA]- |(M+), 391.00
1H, J= 8.5 Hz), 7.20 (t, 1H, J= 7.7 Hz),
zed-1-9)- |[(MAct) :
7.03 (d, 1H, J= 8.0 Hz), 6.92 (dd, 1H, J=
olu] =
2.3, 8.8 Hz), 6.67 (d, 1H, J= 7.5 Hz),
5.74 (s, 2H)
500 MHz, DMSO-d6, & 7.87 (d, 1H, J= 2.5
4-of| & -N-(7-
ESI (m/z) 328.00Hz), 7.80-7.78 (m, 2H), 7.70 (d, 1H, J=
3l o] =5 A]-
A1891 (M+), 369.00 0.0 Hz), 7.49 (d, 2H, J= 8.5 Hz), 7.22 (t,
U ekd-1-d)-
(MAc+) H, J= 7.8 Hz), 7.07 (d, 1H, J= 8.0 Hz),
W A Zolm| =

6.95 (dd, 1H, J= 2.0, 9.0 Hz), 6.70 (d,

21
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H, J= 7.5 Hz), 2.76 (s, 2H), 2.70 (q, 2H,
I= 7.5 Hz), 1.19 (t, 3H, J= 7.7 Hz)
4-E] E-H g -N- 500 MHz, DMSO-d6, & 9.73 (s, 1H), 9.28
(4-8to)|==A)- [ESI (m/z) 347.00((s, 1H), 7.59 (d, 2H, J= 8.5 Hz), 7.54 (d,
A1893
g )~ (MAct) oH, J= 9.0 Hz), 6.86 (d, 2H, J= 9.0 Hz),
A Eolrj= 6.59 (d, 2H, J= 9.0 Hz), 1.26(s, 9H)
500 MHz, DMSO-d6, & 9.80 (s, 1H), 9.32
ulo] #H d -4~
(s, ), 7.83 (d, J = 8.4 Hz, 2H), 7.72
AEY AA= APCI (m/z)
A1938 (t, ] =7.9Hz, 4H), 7.49 (t, J = 7.6 Hz,
(4-8lo]EZA]- 326.00 (M+)
oH), 7.42 (t, J = 7.3 Hz, 1H), 6.88 (d, J
#Hd)-olu| =
= 8.8 Hz, 2H), 6.61 (d, J = 8.8 Hz, 2H).
500 MHz, DMSO-d6, & 10.28 (s, 1H), 8.99
4-E] E-H g -N-
(d, J = 4.0 Hz, 1H), 8.71 (d, J = 8.4 Hz,
(8-8}o]==A]- [ESI (m/z) 357.00
A1958 1H), 7.80 (dd, J = 8.4, 4.9 Hz, 1H), 7.50
A=d-5-Y)-  |[(MH)
(s, 4H), 7.31 (d, J = 8.3 Hz, 1H), 7.17
A Eolu =
(d, J = 8.4 Hz, 1H), 1.25 (s, 9H).
500 MHz, DMSO-d6, & 10.37 (s, 1H), 8.96
L} ST ek d-2- (d, 1H, J=5.0 Hz), 8.85 (d, 1H, J= 7.0
HEY A= Hz), 8.20 (s, 1H), 8.11 (d, 2H, J= 9.0
ESI (m/z) 351.00
A1959 |(8-3}o| =& A]- Hz), 8.04 (t, 2H, J= 7.8 Hz), 7.76 (dd,
(M+)
F=d-5-4)- 1, J=1.7, 8.8 Hz), 7.70 (t, 2 , J= 8.0
oju| = Hz), 7.62 (t, 1H, J= 7.5 Hz), 7.15 (d, 1H,
J= 8.5 Hz), 7.02 (d, 1H, J= 8.0 Hz)
wlo] 3 d-4- 500 MHz, DMSO-d6, & 10.23 (s, 1H), 8.94 -
HEY A= (d, 1H , J= 4.0 Hz), 7.82 (d, 2H, J=9.0"
ESI (m/z) 376.95 ]
A1961 |(8-Bto]=EA]- Mz), 7.77 - 7.67 (m, 4H), 7.50 (t, 3H, J=
(M+)
A =U-5-Y)- 8.0 Hz), 7.47 - 7.42 (m, 3H), 7.16 (d, 1,
ol = J= 8.0 Hz), 7.11 (d, 1H, J= 8.0 Hz)
U-E]E-BE-N- [ESI (m/z) 306.05[500 MHz, DMSO-d6, & 10.16 (s, 1H), 9.43
A1999
(3-3}o|=EA]-  |(M+) (s, 1H), 7.70 (d, 1H, J= 8.3 Hz), 7.57 (d,

22
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#d)-

WAl Eoju] =

2H, J= 8.0 Hz), 6.97 (t, 1H, J= 8.0 Hz),
6.60 (s, 1H), 6.53 (d, 1H, J= 8.0 Hz),
6.38 (d, 1H, J= 8.0 Hz), 1.26 (s, 9H)

4-B]|E-F-E-N- [ESI (m/z) 340.05
(-222-4-  |(M+_1), 342.05 500 MHz, DMSO-d6, & 7.71 (g, 4H, J= 9.0
A2000 [Bto] =2 A]- (M++1), 381.05 Hz), 6.77 (t, 1H, J= 1.2 Hz), 6.68 (d, 2H,
g )- (MAc+_1), 383.05J= 1.5 Hz), 5.51 (s, 2H), 1.30 (s, 9H)
WAl Zolu = (MAct+1)
vlo] 7 d-4- 500 MHz, DMSO-d6, & 7.97 (d, 2H, J= 8.5
¥y AAl=  ESI (m/z) 360.00Hz), 7.89 (d, 2H, J= 8.5 Hz), 7.78 (d, 2H,
A2001 [(2-2E=Z-4-  [(M+), 401.00 = 7.5 Hz), 7.53 (t, 2H, J= 7.5 Hz), 7.47
Slo] EEA]- (MAct) (q, 1H, J= 7.0 Hz), 6.56 (d, 1H, J= 2.0
Hd)-o}u] = ~ Hz), 6.72 - 6.68 (m, 2H),
g -2- ESI (m/z) 334.05500 MHz, DMSO-d6, & 8.54 (s, 1H), 8.23-
¥y AA= [(M+_1), 336.05 .21 (m, 2H), 8.12 (d, 1H, J= 8.0 Hz),
A2002 [(2-2E=2-4-  (M++1), 374.95 (7.83 (dd, 1H, J= 2.0, 8.5 Hz), 7.79 (t,
SO =S A]- (MAct+_1), 376.9501H, J= 7.5 Hz), 7.71 (tm, 1H, J- 7.5 Hz),
Hd)-olr| = (MAct++l) 6.91 (s, 1H), 6.62 (s, 2H), 5.49 (s, 2H)
4-El|E-HE-N- ESI (m/z) 340.055500 MHz, DMSO-d6, & 7.76 (d, 2H, J= 9.0
(3-222-4-  |(M+_1), 342.05 Hz), 7.68 (d, 2H, J= 8.5 Hz), 6.93 (d, 1H,
A2003 [Blol=SAl- (M++1), 381.05 [J=9.0 Hz), 6.56 (d, 1H, J= 2.5 Hz), 6.45
#d)- (MAc+_1), 383.05|(dd, 1H, J= 2.5, 9.0 Hz), 5.53 (s, 2H),
AL FEom| = [(MAcH1) 1.26 (s, 9H)
4-E]E-FHE-N- [ESI (m/z) 373.95
(3,5-tho]F 2 Z-(M+_1), 375.95 [500 MHz, DMSO-d6, & 7.87 (d, 2H, J= 8.5
A2006 U-slol=ZA-  |(M++1), 415.00 Hz), 7.71 (d, 2H, J= 8.5 Hz), 6.60 (s,
#d)- (MAc+_1), 417.05PH), 5.82 (s, 2H), 1.32 (s, 9H)
WA A Zolol = [(MActH1)
12007 4-E]E-HE-N- ESI (m/z) 324.00500 MHz, DMSO-d6, & 7.74 (d, 2H, J= 9.0

(2-EFL=2-4-

(M+), 365.05

Hz), 7.67 (d, 2H, J= 8.5 Hz), 6.69 (dd,
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5o =2 A]- (MAct) 1H, J= 2.5, 11.5 Hz), 6.94 (t, 1H, J=9.5
Hd)- Hz), 6.53 (dd, 1H, J= 2.5, 9.0 Hz), 5.29

(s, 2H), 1.26 (s, 9H)

o] o g -4-

CEAIE R

ESI (m/z) 344.00

500 MHz, DMSO-d6, & 7.96 (d, 2H, J= 8.5
Hz), 7.87 (d, 2H, J= 8.5 Hz), 7.78 (d, 2H,
J= 7.0 Hz), 7.53 (t, 2H, J= 7.1 Hz), 7.47

A2008 |(2-Z=F 9 Z-4- (M), 385.05
(t, 1H, J= 7.2 Hz), 6.78 (dd, 1H, J= 2.5,
Slo]| =8 A]- (MAct)
11.5.0 Hz), 6.64 (t, 1H, J= 8.5 Hz), 6.57
g )-olv| =
: (d, 1H, J= 9.0 Hz), 5.31 (s, 2H)
500 MHz, DMSO-d6, & 8.53 (s, 1H), 8.22-
L ekl -2- 8.20 (m, 2H), 8.11 (d, 2H, J= 8.5 Hz),
Mxy JAA = ESI (m/z) 318.007.83 (d, 2H, J= 7.5 Hz), 7.79 (t, 1H, J=
A2009 (2-E=2 0 =Z-4- |(M+), 359.05 7.5 Hz), 7.71 (t, 1H, J= 7.5 Hz), 6.76
Sho| = FA]- (MAc+) (dd, 1H, J= 2.3, 11.8 Hz), 6.59 (t, 1H, J=
= d)-opn| = 9.5 Hz), 6.50 (d, 1H, J= 9.0 Hz), 5.27 (s,
2H)
4-E]| E-RE-N- 500 MHz, DMSO-d6, & 7.75 (d, 2H, J= 8.5
(3-ZT 59 2-4- [ESI (m/z) 324.00Hz), 7.69 (d, 2H, J= 8.5 Hz), 6.71 (t, I,
A2010 [B}ol=EA)- (M), 346.00 J= 9.5 Hz), 6.52 (dd, 1H, J= 2.5, 13.0
#Hd)- (MNa+) Hz), 6.26 (dd, 1H, J= 2.5, 9.0 Hz), 5.54
A Zolu| = (s, 2H), 1.31 (s, 9H)
500 MHz, DMSO-d6, & 8.51 (s, 1H), 8.23 -
Igd-2-
8.21 (m, 2H), 8.12 (d, 1H, J= 8.0 Hz),
AEY MA= ESI (m/z) 345.00
7.82 - 7.76 (m, 2H), 7.72 (t, 1H, J=7.5
A2013 |(3-Uol==Z-4- |(M+), 367.05
Hz), 7.05 (d, 1H, J= 2.5 Hz), 6.73 (d, 1H,
5lo] =8 A - (MNat)
U= 9.0 Hz), 6.68 (dd, 1H, J= 2.5, 9.0 Hz),
Hd)-olv| =
5.92 (s, 1H), 3.36 (s, 1H)
vlo] 3 d-4- 500 MHz, DMSO-d6, & 7.95 (q, 4H, J= 24.5
A2033 QxY dA= Hz), 7.77 (d, 2H, J= 7.0 Hz), 7.67 (d, 1H,

(3-3to]| EFA-

U= 8.5 Hz), 7.61 (d, 1H, J= 8.0 Hz), 7.53
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wd)-olm| = (t, 3H, J= 8.3 Hz), 7.48 (t, 2H, J= 7.2
Hz), 7.17 (dd, 1H, J= 2.8, 9.2 Hz), 6.98
(d, 1H, J= 9.5 Hz)

4-E]E-HE-N- 500 MHz, DMSO-d6, & 7.78 (d, 2H, J= 8.5

(2-Y}o]E2-4- [ESI (m/z) 351.00Hz), 7.69 (d, 2H, J= 8.5 Hz), 7.55 (s,

A2037 [Blo]=EA]- (M+), 373.05  [2H), 7.32 (d, 1H, J= 3.0 Hz), 7.16 (dd,

¥d)- (MNat) 1H, J= 2.8, 9.0 Hz), 6.98 (d, 1H, J= 9.0

A A Eotu| = Hz), 1.30 (s, 9H)

n}o] ¥ d-4- 500 MHz, DMSO-d6, & 7.94 (q, q, 4H, J=

HEY A c

ESI (m/z) 371.00

25.3 Hz), 7.78 (d, 2H, J= 7.5 Hz), 7.53

(2-}olEZ -4~ (t, 2H, J= 7.5 Hz), 7.47 (t, 1H, J=17.5
A2038 (M+), 393.00
Blo] == A]- Hz), 6.95 (t, 1H, J= 8.0 Hz), 6.45 (d, 1H,
(MNat)
) d )~ U= 9.0 Hz), 6.30 (s, 1H), 6.08 (d, 1H, J=
HAH Zoln = 5.5 Hz), 5.40 (s, 2H)
500 MHz, DMSO-d6, & 9.73 (s, 1H), 9.19
ulo] 7| d-4-
(s, 1H), 7.83 (d, 2H, J= 8.5 Hz), 7.74 -
M¥Y SA= ESI (m/z) 340.05
7.70 (m, 4H), 7.49 (t, 2H, J= 7.2 Hz),
A2040 |(4-3}o] =2 A]-3-/(M+), 381.10
7.42 (t, 1H, J= 6.8 Hz), 6.79 (s, 1H),
He-d)- (MAct)
6.70 (d, 1H, J= 8.5 Hz), 6.60 (d, 1H, J=
o}lu] =
8.5 Hz), 1.9 (s, 3H)
blo] 7 Jd-4- 500 MHz, DMSO-d6, & 7.97 (d, 2H, J= 8.5
A¥Y A= ESI (m/z) 340.05Hz), 7.92 (d, 2H, J= 8.5 Hz), 7.77 (d, 2H,
A2041  |(4-3}o] == A]-3-{(M+), 381.10 U= 7.5 Hz), 7.68 - 7.66 (m, 3H), 7.61 (d,
o g-5d)- (MAct) 2H, J= 8.0 Hz), 7.66 (t, 2H, J= 7.6 Hz),
o}u| = 7.37 (t, 1H, J= 7.6 Hz). 2.17 (s, 3H)
vlo] H| d-4- ESI (m/z) 393.95
500 MHz, DMSO-d6, & 8.01 (q, 4H, J= 8.5
¥ AA= (M+_1), 395.90
Hz), 7.79 (d, 2H, J= 7.0 Hz), 7.54 (t, 2H,
A2043 [(3,5-tho]| E 2 2 -(M++1), 415.90

4-5}o] =2 A~

5'd)-obn] =

(MAct+_1), 417.95
(MAc++1)

J= 7.5 Hz), 7.48 (t, 1H, J= 7.0 Hz), 6.63
(s, 2H), 5.84 (s, 2H)
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500 MHz, DMSO-d6, & 8.67 (s, 1H), 8.27
LT Rl -3- ESI (m/z) 367.95

AEY AA= [(M+_1), 369.95

(d, 1H, J= 8.5 Hz), 8.22 (d, 1H, J= 8.5

Hz), 8.12 (d, 1H, J= 8.5 Hz), 7.95 (d, 1H,
A2044 [(3,5-T}o] =2 2-(M++1), 389.80
U= 8.5 Hz), 7.79 (t, 1H, J= 7.5 Hz), 7.72
4-8Fo] = ZA]-  (MNat+_1), 391.90
(t, 1H, J= 7.5 Hz), 6.59 (s, 2H), 5.83 (s,
#Hd)-olv| = (MNat++1)

2H)
wlol 3 d-4- 500 MHz, DMSO-d6, & 9.18 (s, 1H), 7.86
HYXY A= (q, 4H, J= 9.0 Hz), 7.74 (d, 3H, J= 8.5
EST (m/z) 354.10
[2-(4- Hz), 7.51 (t, 2H, J= 7.5 Hz), 7.44 (t, 1H,
A2060 (M+), 376.10
Sho| =S A]- J= 7.5 Hz), 6.94 (d, 2H, J= 8.5 Hz), 6.64
(MNa+)
s d)-o & ]- ‘ (d, 2H, J= 8.5 Hz), 2.92 (t, 2H, J= 9.3
olr| = Hz), 2.58 (t, 2H, J= 7.5 Hz)

500 MHz, DMSO-d6, & 8.43 (s, 1H), 8.15
L} ek -2-

EESIER

(d, 1H, J= 8.0 Hz), 8.12 (d, 1H, J= 9.0
Hz), 8.03 (d, 1H, J= 8.0 Hz), 7.88 - 7.82

[4-(2- ESI (m/z) 334.15
(m, H), 7.71 - 7.65 (m, 3H), 4.27 - 4.23
A2069 [3}o] == A)- (M+), 356.10
(m, 1H), 3.18 (s, 1H), 3.38 - 3.30 (m,
o &)~ (MNat) '

2H), 1.57 (t, 2H, J= 13.2 Hz), 1.40 - 1.30
CREECEIE

(m, 6H), 1.21 - 1.18 (m, 1), 1.20 (d, 1H,
olu] =

J= 12.0 Hz), 0.81 (g, 1H, J= 11.0 Hz)

AeS ANE == 3

0
0yl 4 A7 B =2ARCG.  HF-la 2 B2 dud $32 92

jemm)
5

s

bop)
R
=
23]
=
E?(_:
oX,
Jo
k1

22y BEAMoz =A3590. HepG2 AlEeo] A1893 T A1938 E g3
3% Ati-F5E HIF-1 o 992 3o 7 IA ZasAt(E 2 2
= 1)

[£ 2]

7+ g2 S0 HIF-1 aol g ICs 3t
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KBH-A-Nr ICso( uM)
A1882 20
A1883 20
A1891 10
A1893 5
A1938 5
A1958 20
A1959 20
A1961 20
A1999 20
A2000 10
A2001 5
A2002 20
A2003 10
A2006 10
A2007 10
A2008 5
A2009 20
A2010 10
A2013 20
A2033 5
A2037 10
A2038 5
A2040 5
A2041 10
A2043 10
A2044 10
A2060 10
A2069 10
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)8}, ICx #kol 7 % F FFEQA A1893 % A1938 & °]&3]

F7149 49 WA

SPR(surface plasmon resonance) 4]
A1893 3 A1938 9] UQCRB ol¢] Z®E Frl ZFAbstr] Hsto], &
WP AE2 SPR (BlAcore) £A4 & AAsGT.  Hiole® 3 Hio]l e ® 3t
HEA XS £213 08 2Ee|d-28 AA F B nAHFAT
3AAT EAH(A1893 2 A1938, 25 uM)E AHAE UQRB @9 (25 u)H
st 4=H(10 mM HEPES, 150 mM NaCl, 3 mM EDTA (pH 7.4))°lA
HESAI713L, UQCRB-ZEAAY &2 EFAE AAF A 30 w/min 9
FEoE FY3. A Aol EHEL A BEA(regeneration
buffer, 50 mM NaOH)S 5 i FUFoZN AASATG. Ex As280
#2442 BlAcore 2000 A]2El(BlAcore AB)S o] &3l st or, HE3
A3 M3=E vlole¥std HEFH g2 BN AFSE UQCRB o ¥9
golA gz violQ®le]l ZA¥s= UCRB 9 3% #S WOoEN

d

A3t AAAY AL sk, dHEHzgl 2 B I
FI2E=S zHzt UQCRB wlAa &7 wigsia, 2SS A4 A
FAE(flow cell)ol FAsATE. A8 o2, HEHAZEM 4 &

W o) 31gESS 77 UQCRB AT a7 ulE WeAl7 A UQCRB <
BT o gt A% &S FIA 723+ A1893 2 A1938 ©] UQCRB
ARH o7 AJItE A S FEJFAHE 3).

1. FF 24 -
d FH Z (serum-starved) HUVEC ol A1893 & A1938 & HUlstAY

H7tekA] & A VEGF & AHelsta ¢ lEZ RN 4L 33390
8.0 m Xo] =79 FTYFEUYIE HHI EFH EWA2Y Iy
A2 ¥ (Corning Costar)< o]&3lo] HUVEC & IFEAS ZAEIT. A4,
471 FE Y FEE 10 @ AHE(10 mg/m)eE 1 AL F =2}
HE]Y ARE 10 4 vIEZAG mg/m)E 2 A17F B¢ ZHEFFEY. o

191,
Edxdd 600 w EBM-2 ®iAE Y& ¥, VEGF(30 ng/mt) R £ 2%
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3= DPCN(2.5 uM 2 5 pl)E Assigdt. zZEd JEHE A
Edag 9ol S8 TG, W o] &gl AEHVECs, 1 x 10°
AZ/E FFee] G4 18 A7 Fot MFHATG. T F, 706
MEeE AZE nAAY D AnEdd/dedon 9dd F, AT
A AB gAE 100 e %f;k AnAL olgste] =

rﬂ

# A EAE nEz]A(Matrigel, Collaborative Biomedical
Products)ollA] vl%kgt HUVEC & o] &3t 30T, 48-9 EH o] E9
150 9] wlEgAS ZY3aL, 37CAA 2 AIE T FFAFTE. o],
I S M E(HUVECs, 1 x 10° AlE/9)E A7 vtEg Ao BE3tar, VEGF
(30 ng/mé, Upstate Biotechnology) ¥ & ¥ 3+&E<Ql DPCN (2.5 uM ¥
5 uM)E A7bstgth. A2dA 8 Az B wigEEA Mo FHejstE
H3ls dujFoz #EAsgor, T FAHL FAYPE AAHT FEoA
AZdd AEEY =AE SA3}AL, o YT F= U HA HME AR
UEog2x AZsstglt. SA A7, A1893 FH A1938 = AR
AEAC F&FE vAx oA HIVEC ¢ & AL A JASATHE
4b).

D] EFE 2fo} ROS Y4 £

Axtz A Bk BEA-M=E A% RS A Z7ME HIF-la
AAsE sy, ZAFfFHo=m VEGF 9 e BA FAAY LIS
iZiettt. UQCRB & WEZ=glol EFA MY A4 8424 0, AR
2835, AAA-FE Y FHANS visigth. A1893 H A1938 o -
FHAA EAdo] UQCRB 9 0, ZAZIsH A FHAHEAE XA
Asle], B dyx=2 A1893 2 A1938 9] WIEZZgo} ROS-visN AAbA
AzAYE #ZE ZAEGH. HepG2 ﬁ%}xﬂg_% A1893 T A1938 =

30 ®7F A 1% 0z ol 10 B3 FA =E2AZ LW, AEY RS FES

DCF %oz ZA3I3th.  A1893 P A1938 £ HepG2 AlEoA Aita-HE
MEZEZoL RS S FF-ASHOE JASAH(E 5). °] ¥

e
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Fig. 2

Nt Hw Nor Hyp

~ 7. 89 90 91 92 93 GADPCN - - 3839 40 41 42 43 44 45 46 47 48 49 (20.M)

=

HIF-Ao.

Tubulin

Fig. 3




WO 2012/124858 PCT/KR2011/003773

)




PCT/KR2011/003773

WO 2012/124858

4/5

Fig. 4b




WO 2012/124858 PCT/KR2011/003773

5/5

Fig. 5




INTERNATIONAL SEARCH REPORT Tternational application No,

PCT/KR2011/003773

A, CLASSIFICATION OF SUBJECT MATTER
AG6IK 31/18(2006.01)i, A6IP 35/00(2006.01)i, A61P 9/00(2006.01)i

According to International Patent Classification (IPC) or to both national classification and PC

B. FIELDS SEARCHED

Mintrmum documentation searched (clasgification system followed by classification symbols)

A61K 31/18; GO3C 8/40; CO7C 311/08; CO7C 311/09

Documentation searched other than munimum documentation to the extent that such documents are included in the ficlds sear
Korean Utility models and applications for Utility models: IPC as above
Japanese Utility models and applications for Utility models: IPC as above

ched

Electronic data base consulted during the international scarch (name of data base and, where prac le, search terms used)

eKOMPASS (KIPO internal), PubMed, JPO, USPTO, Google & Keywords: angiogenesis, anti-cancer, sulfonyl amide

C. DOCUMENTS CONSIDERED T BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
X JENNIFER A. JACOBSEN et al., "Identifying Chelator for 11

Metalloprotein Inhibitors Using a Fragment-Based Approach", Journal of Medicinal
Chemistry, (28 December 2010), Vol.54, pp.591-602.
A See abstract; page 595, compound 77c. 1-10

A JP 11-184056 A (FUJI PHOTO FILM CO., LTD.) 09 July 1999 1-11
See the entire document.

A KR 10-2009-0010979 A (DOMPE' PHA.R.MA S.P.A.) 30 January 2009 1-11
See the entire document.

D Further documents are listed in the continunation of Box C. See patent family anuex.
&

Special categoriss of cited documents:

170 later de

ument published after the mte

ional filing date

- prionity

“A”  document defining the general state of the avt which is not cousidered date and not in conthict with the application but cited o understand
0 be of particular relevance the prmeiple or theory underlying the invention

“E”  earlier application or patent but published on ov after the international  “X”  document of particular relevance; the claimed invention cannot be

filing date cons 0 not be constdered to involve an inventive
5T Y : . R} . . - 0 s afows 7 v e A ) 1q talron ol a
17 document which may throw doubts on prierity claim(s) or which is step when the document 18 iaken alone

cited to establish the publication date of another citation or other oy

it of particular relevance; the claimed invention cannot be
ed o mvolve an wve (] when the docum i3
ined with one or maore ofh ¥ uments, such combination

special reason {as specified)

“0F  document referring o an oral disclosure, use, exhibition or other such do
means being obvicus to a person skilled n the art

“P” document published prior io the international filing date but later than  «g»
the priontty date claimed

document member of the same patent family

Drate of the actual completion of the international search Date of mailing of the international scarch report
22 MARCH 2012 (22.03.2012) 23 MARCH 2012 (23.03.2012)
Name and mailing address of the ISA/KR Authorized officer

Korean Intellectual Property Office
Government Complex-Daejeon, 139 Seonsa-ro, Daejeon 302-701,
Republic of Korea

Facsirnile No. 82-42-472-7140 Telephone No.

Form PCT/ISA/210 (second sheet) (July 2009)



INTERNATIONAL SEARCH REPORT International application No.
PCT/KR2011/003773

Box No, {f Observations where certain claims were found unsearchable (Continuation of item 2 of fivst sheet)

This international search report has not been established in respect of certain clarms vnder Article 17(2)(a) for the following reasons:
i )A{ Claims Nos.: 12
hecause they relate to subject matter not required to be searched by this Authority, namely:
Claim 12 pertains to a method for treatment of the human body, and thus pertains to subject matter on which the
International Searching Authority is not required to carry out an international search under the provisions of PCT Article 17
(2)(a)(i) and PCT Rule 39.1(iv).

2. E:j Claims Nos.:

hecause they relate to parts of the international application that do not comply with the prescribed requirements to such an
extent that no meaningful international search can be carried out, specifically:

(%)

E:} Claims MNos.:

because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a}).

Box No. il Observations where upity of invention is lacking (Continuation of item 3 of first sheet)

This International Searching Authority found multiple inventions in this international application, as follows:

1. S As all required additional search fees were timely paid by the applicant, this mternational search report covers all searchable
claims.

1o

As all searchable claims could be searched without effort justif
additional fees.

¢ additional fees, this Authority did not invite payment of

3. E:j As only some of the required additional search fees were timely paid by the applicant, this international search report covers
only those claims for which fees were paid, s

4. E:j No required additional search fees were timely paid by the applicant. Cousequently, this international search repott is
resiricted to the invention first mentioned in the claims; it is covered by claims Nos.:

Remark on Protest E::} The additional search fees were accompanied by the applicant’s protest and, where applicable, the
payment of a protest fee.

The additional search fees were accompanied by the applicant’s protest but the applicable protest
fee was not paid within the time limit specified in the invitation,

No protest accompanied the payment of additional search fees.

Form PCT/ASA/21G (continuation of Brst sheet (2)) (July 2009)



INTERNATIONAL SEARCH REPORT

information on patent family members

Intemational applicaton No.

PCT/KR2011/003773

Patent document Publication Patent family Publication

cited in search report date member date

JP 11-184056 A 09.07.1988 NONE

KR 10-2009-0010978 A 30.01.2008 AU 2007-253424 A1 29.11.2007
CA 2649784 A1 29.11.2007
CN 101448784 A 03.06.2008
EP 2024329 A2 18.02.2008
JP 2010-505742 A 25.02.2010
US 2009-0083530 At 09.04.2008
US 2010-0152256 A1 17.06.2010
US 7652169 B2 26.01.2010
US 7868046 B2 11.01.2011
WO 2007-135080 A2 29.11.2007
WO 2007-135080 A3 29.11.2007

Form PCT/ESA/2 10 (patent family annex) (fuly 2009}




FAZUNE
= Al Z AR LS A PCT/KR2011/003773
A. g o] &3l 7] & { (A E W FAPC))
AGIK 31/18(2006.01)i, AG1P 35/00(2006.01)i, AG1P 9/00(2006.01)i
B. ZAtE Bol
AR AL EAEASHRRE 71 A)
A61K 31/18; GO3C 8/40, CO7C 311/08; C0O7C 311/09
ZAPE 2 R0kl &3k Aakd ol 99| #al
S A GAHE . B ST A A S AE R ALY A 2wl 7] A E Ipe
HESEHGLIOTH U dEFNHELAIMFR: AL & AT 7] AE IPC
S AZA] )8 AT eolE] vl o] el ol wo) 9] 3 5 4ol Al Fakiz A
eKOMPASS(—E—é% W A A A28 PubMed, JPO, USPTO, Google & 719 =: & 214, ak¢k, A Edolrlol =
C. ##HEH
7hel sref> AgEdE 2 B TAEIFsHE A9l 71 B AP
X JENNIFER A. JACOBSEN ] 47, "Identifying Chelator for 11
Metalloprotein Inhibitors Using a Fragment-Based Approach", Journal
of Medicinal Chemistry, (2010.12.28), Vol.54, pp.591-602.
A 2% 595 Ho|x], 3= 77c Fx. 1-10
A JP 11-184056 A (FUJI PHOTO FILM CO., LTD.) 1999.07.09 1-11
A EE 3z
A KR 10-2009-0010979 A (&3 sh2nb o 2. 3] o o].) 2009.01.30 1-11
A EE 3z
F7} o] (A%l 7 A o] Yt Xl ds=sd e wxe Fxaai e
+ Qg Balo) B 1): _ ; . . < =
B FAs S e e ST ZA2AY EE S0 Fo) P9 B0 20T 356
A B3 BRo] Yl Ao Hol= AWHel V4R S Ao Bl BOM BB VIRTFHE ARy ol& s olsE] A 289
wn =90 E—iOO_EEO‘_O% =09]¢ S ) ~ ~ -
PSRRI TR I EAREEOT o s e g 2w B Aoz 370 wEe 2
- T EE AR gl Ao g B}
LY 9 Fgo) o BL Al e BE B e g Rd] FAY ] o o ]
FRLTUL AR AP O TEAEEIASAY o mwa ue 9 pa 99 2ol sht o9 e B
=gl s A= 1 Zgro] delAtel Al AW e A S A7E 2w
0" FF AN, A, AA i 7JEh FEE AFE T g B =AuAe) g Aew £
P 49 o] Fo TN FAEAL o] el FAE £ &7 sAdR desslEdd Seke 2
T A AT A A 45 I A ZATRIIA]
201211 03¢ 229 (22.03.2012) 20123 03Y 23¢ (23.03.2012)
ISA/KR®O] WA 4 9-AF 4 A
o PREEEE
- =
(302- 701) oA A A GALE 189, G
AR A A AL ~ _
@ s 82-42-475-7140 e g 82-42-481-5610

2] 4] PCT/ISA/210 (5 H A £2))

(200911 7¢)



&t =

5

stz

5

3= A o]

Z-
Z

PCT/KR2011/003773

= A]

)

A
=

)
.

tod & Al AR A 7}

En
=

£

Al A g o] Aol whet g w o] A

ol

=i
P
o}

[e]
A

2 PCT Z°F A 172Q)@)i) 2 23] 39.1aV)] #39 9
1 A
g 0]

=
-

e
FRonz, B oA 2ALE

=

5]

= 2% A7 Yol o

6.4(2)°]

e}
T

o]
2
ol -

[e]

3} o] Bh9]

g
o

o
i=

FolL PCT

o A Z AR R 5L A

i E R S =

T

PCT A17ZQ)@) 2] Aol whef o

A27]

=R

3
5
=

il :

Y Z E

o op a3 i~

i n 5

N o ¥ T

A K il

~ & = .

‘&l ‘Eu o 1_ﬁl OL

alJ % ﬁ W RO

g

T % ¢z
N N ~

)/ i JJJ ~

: A T R

i A+ B = <

o ¥ Ed B
T < & ©

% A b iy

ox H‘-M =3 ﬁo O#

e it o

O ) o

wlA_l ﬂ J:A| o H;l

N i o g

ol pul w W =

% [ : oo

T - ey

,x o o WoART

= ‘Dl 0 —~

o B B BN Az

Ao B el <doBE

D T8 qT R

3 avamy = ° T

N = M#H_ < & K ey

DA % 2 RR K

| | oF o © A ARTE

n ~ ~m 9}/ o or &
e " T Tl

= el il 0 °

#  wd w T TT

— ;oo A ) — ]L

o A Lo P

pE LR N o

% B 'z D00

B AR T ol

g X = =

myow N

R ey ~®

X & i

él o o o o

~ oF 1 o=

174

S

1. |:|

2. []
[]
[]

o] o)Al o]
sk 7

o

(2)) (20094 79)

Ent
=

A &7 2 A

3|

A

212 PCT/ASA/210 (



SAEEE

= Al 2 AR RS A

50 B Y PCT/KR2011/003773
aag F7He Be5HEd FHY
JP 11-184056 A 1999.07.09 ENS)

KR 10-2009-0010979 A

2009.01.30

AU 2007-253424 A1
CA 2649794 A1

CN 101448784 A

EP 2024329 A2

JP 2010-505742 A
US 2009-0093530 A1
US 2010-0152256 A1
US 7652169 B2

US 7868046 B2

WO 2007-135080 A2
WO 2007-135080 A3

2007 .
2007 .
2009.
2009.
2010.
2009
2010.
2010.
2011
2007 .
2007 .

11.29
11.29
06.03
02.18
02.25

.04.09

06.17
01.26

01,11

11.29
11.29

214 PCT/ISA/210 (HH

O =

o T

& F718-A]) (20091 7€)




	Page 1 - front-page
	Page 2 - front-page
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - description
	Page 17 - description
	Page 18 - description
	Page 19 - description
	Page 20 - description
	Page 21 - description
	Page 22 - description
	Page 23 - description
	Page 24 - description
	Page 25 - description
	Page 26 - description
	Page 27 - description
	Page 28 - description
	Page 29 - description
	Page 30 - description
	Page 31 - description
	Page 32 - description
	Page 33 - claims
	Page 34 - claims
	Page 35 - claims
	Page 36 - claims
	Page 37 - claims
	Page 38 - claims
	Page 39 - claims
	Page 40 - claims
	Page 41 - claims
	Page 42 - claims
	Page 43 - claims
	Page 44 - claims
	Page 45 - claims
	Page 46 - drawings
	Page 47 - drawings
	Page 48 - drawings
	Page 49 - drawings
	Page 50 - drawings
	Page 51 - wo-search-report
	Page 52 - wo-search-report
	Page 53 - wo-search-report
	Page 54 - wo-search-report
	Page 55 - wo-search-report
	Page 56 - wo-search-report

