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(57) Abstract: The present invention relates to a compound having HIF-1 inhibition activity, to a method for preparing same, and
to a pharmaceutical composition containing same as an active ingredient. The compound of the present invention exhibits anti-
cancer activity by inhibiting the activity of HIF-1, which is a transcription factor that plays a significant role in cancer cell growth
and metastasis, and does not indicate non-selective, cytotoxic anti-tumour activity. Accordingly, the compound or a pharmaceuti-
cally acceptable salt thereof according to the present invention inhibits HIF-1 activity, and therefore can be used as a therapeutic
agent for solid tumours such as colon cancer, liver cancer, stomach cancer and breast cancer. In addition, the compound or the
pharmaceutically acceptable salt thereof according to the present invention can be used as an active ingredient for a therapeutic
agent for diabetic retinopathy or arthritis which may become worse when hypoxia-induced VEGF expression by HIF-1 increases.
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HIF-1(Hypoxia Inducible Factor-1)= A Ak AZF (hypoxia)dl A FEEHE HAA}
AARZA A 9EHOR EHHE HIF-la MERFYE(subunit)} FA TdHE
HIF-18 MERFUERZ FAH"E FHZE ttol™(dimer)EA] [Cancer Metastasis Rev.,
17, 187-195, 1998; Trends Mol. Med., 7, 345-350, 2001], R%9 2t T% &
Sl HIF-la S8Ee Aa gE2doz 4024 2 564w] =2 A7)7} 5=
Agtg o] & A #2A< pVHL(Von Hippel-Lindau)@ &3} Adsted 4]
(uwbiquitin)ZFE 1 ZZgolFo) 3 =Y, AARAdHAAE od 4R
Feol Asl=lo] HIF-1a @wdo] ZHF o] oju] A5t IE HIF-18 B A3
sto] oz o]FatA "ATHScience 292, 468-472, 2001; Science 292, 468-
472, 2001]. HIF-1a 9] AARAL AL EY oz AR Z(oxygen sensing
pathway)oll #roiste AR 3 L LA =HH, o2 dAER= HFolw
£ o]L(transition metal ion), ® Z#olEA(iron chelator) X TAtSA

(antioxidant) < & 2 v}, T3, HIF-1a 9¥AL AL =To] ABgo] ¥

mw T
o

7 A& o AH(epidermal growth factor), ] ] A (heregulin), &Y HA AF
Q1 A4}-I(insulin-like growth factors-I1)3 <l A AAAA-11 53 2L A
¢l 2H(growth factor)v} Er3B2 53 2 %i%l(oncogene)J gAdsge o

A2 gk, ol AAAAAEC]l At FEACl Z¥sHA HW PI3K-AKT,
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MAPK Az HEd27F &Astsla HIF-1a @@z §xdo] FrlE o] HIF-1a @
Fo] x4},

oz olE3 HIFE EFH 29 Z2RE (promoter)’de]  HRE(Hypoxia
Responsive Element, 5'-ACGIG-3')ol ZAst FHx9 B HFZ5tA FHewH
HIFY o3 zxd=+s FAAEs 4 Uy A4 AA(vascular endothelial
growth factor A, VEGF)E: X &3td HA7ZFX] oF 60F oldo] &#HA Urk(Nat.
Rev. Cancer 2, 38-47, 2002; J. Biol. Chem. 278, 19575-19578, 2003,; Nat, Med.
9, 677-684, 2003; Biochem. Pharmacol. 64, 993-998, 2002).

A- WS AA olgdd AL 2o AHIHO o] ¢Al
o & b, AAZ AAAEFES A
o BE ¢F9 7090149 ¢& dAAIIE FL& O FEAAERAM EEA Ao
(Nature 386, 403, 1997; Hockel M and Vaupel P, Semin. Oncol. 28, 36-41, 2001,
Nature Med. 6, 1335, 2000; Bos et al. Cancer 2003, 97, 1573-1581). HIF-1& ©]
A Aata Aol digt dAE HgE =M= 7}%} e FAEA EHA
A3, HIF-la ©9Ae ¥ o &9 JFs &
dEA doh. FHAEIE AAA 2ol oI e 4
Zolu} 237l (oncogene)d] Edst, & pVHLIY 2 FAA e B4 5
o EAdstE HIF-1L2 "?‘J,Z,:?]Uro]—zﬂ 2(hexokinase 2), 8532 ZEA 1(glucose
transporter 1), ol|@]2AZ X olo| € (erythropoietin), IGF-2, dAXZ ™ (endoglin),
VEGF, MMP-2, uPAR, MDR1 5% Z& #FxA9 2dE fFE38t AlEA}(apoptosis)
o Wi A, FBAAFY FU, AXFHTY F7F, HA&(invasion)se F7t
5o ¥ag S84 o} A3 ¢ AEE OW@rﬂﬂl "o}, mheba, ole} o]
HIFE o, E3) 1y A%, F2 2 gl Fag 9L o7] "ol °lE
2 39 FIAE AdstHe A7t w9 22 dFHL Ao (Cancer
Res. 62, 4316, 2002; Nat Rev Drug Dlscovery 2, 1, 2003; Semenza et al. Nature
Reviews Cancer 2003, 3, 721-732). #H<, ®<&(taxol), =t¥vloldl(rafamycin) %
17-AAG(17-al lylaminogeldanamycin)$} Z2 4349 71&o] <&z FLA S,
Tolddd Aol ZakA] A 3hA(guanylaly cyclase activator)$l AH&E2F sitE
YC-1(3-(5'-3| =2 AW d-2'-FY)-1-¥1&A}ZF, 3-(5"-hydroxymethyl-2'~furyl)-
1-benzylindazole)o] HIF-1 AsjAZA o0& 0431 gAY JAAY Fof e
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[Johnson et al Nature Reviews Drug Discovery 2003, 2, 1-9; Semenza et al.
Nature Reviews Cancer 2003, 3, 721-732; INCI 95, 516, 2003], HREZ #8873k A
E wAAMY FAXH EBA(cell based repofter assay) 2 B39 AEE TF9
HIF-1 AsiAl Ad= @oeA JIPHz Qo (Cancer Res 65, 4918, 2005;
Cancer Cell 6, 33, 2004; Cancer Res. 62, 4316, 2002), o}& %7] wAolc},

@, HIF-1& o 2% ofUe 88 44489 2437t 989 oGstst @
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E HIF-10] of3] frei=ls VEGFH 22 28 A JAAEL 42 28 34 ¥
GE #EGY] A BEH] k. waA, & 229 AHida FHEFH
g4 s e HIF-1& Adsts dgES dx¥4d 295y Friexy #deEd
2 A3 NEL XNsAR E8E F Y& AoH(Eiji Ikeda, Pathology

International, 2005, Vol 55, 603-610). i} o] Bo} dA] o}AL x7] ©Ao]
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HEZ,

(2) (£)-3- (3 (4--F-gH = Aot Yolr| Z) i zAatv o 28 =

(3) (£)-3-(3-(4-(2,4,4-EW DA &-2- D) =ADot ALt =) 2 Y
o ~H|E

(4)  (£)-3-(3-(4-otrte-1-d-2-vl g s HA] ) ol T ol =) Wl 2k E of] &
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O _~_ _OH HoN
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47) kg 164, R WA R'E 471 884 164 Agelg kst 2o,

olwf, Ar] IFUz FUIE2= YolAZZHo"Eolvl(diisopropylamine,
DIPEA) & Eglo|dol¥l(triethylamine, TEA)S AHEE = 3o

3, %71 %JA]O.EOE 0-(7- O}Z}M}_an} “1-d)-N NN N-H EB}
L 2B o] E(HATU), -[3(dHEotr ) T2 F]-3-9 4 7}
Hojolm = AAFA (1-[3-(dimethylamino)propyl ]-3-ethylcarbodiimide
hydrochloride, EDC), O-WIZEoIE-N NN V-HESHAE-F2HG-FANEFL
Z-ZAHO)E(HBTU), 1-3|=EAWHZEF o}ZF(1-hydroxybenzotriazole, HOBt), #l
2E0}E-1-Y-SA-Ed 2 2 -T2 X5 ANER 2L o E
(benzotriazol-1-yl-oxy-tris—-pyrrolidinophosphoniumhexa fluoro phosphate,
PyBOP) % 1-3|=F A|-7-o}AHl 2 E g]o}& (1-hydroxy-7-azabenzo triazole)® ©]&F
ojxl #oZRE HYHE 1F ol *}%ﬂ T AT

otk A7 mr18WES ﬂuﬂ%i ol =(DMF)Y HEAFZeol=
(CHL1)E AHgstE Aol vigha sttt

h-)
T,
Ho
u
v
35
ﬂllH

A7) shetal 2 2 gl 39 ggEe ARdgAY, FX
o Azg 5 Yok, LE 2, 47 54 29 AFEL 57 B
9} 7o), sl 49 FFEL vlolF AU} w2 (Michael addition reaction)A]#
38t 59 3B L Az GA(SA 1) |

884 50 HFEL §7]Lujstol A LiOHe} ¥HeAA 3t 29 HPEL
Azse GA(DA 28 st AU A Az 5 Aok
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)
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A71et Zol B @] wet Axg A olESAH S0t AEA e

%, 2% AAazcEIRYE 2 FAT F 947 FHol I 2T
P
T

8

e FEAROR FHFHE G AP E: AE§ FoY 2YEL ATV
2wy s 19 FPE Tt ole) gut¥oR HEHE gL nied

A AZEAel o8] B BHL VenhE Rl ohush, YAEY 4F 2 Aol
Age Fasts AAAR HIF-19 THL Asstel 3T BYL B

A7) HIF-1 A4 A3s HRE(Hypoxia. Responsive Element, 5'-ACGTG-3') A

AL 24 A, HIF-la 993 52 A8 £ HIF-1 24 fd4 29 de) 2ds

£ dio] we gt 19 siehEel HIF-19) HRE dAF &4 A& 43 2
&
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actin)e] A= FFE F2 FOoWA, HIF-1la @A YHS =
2 Adss Ao YEWTHE 2 32). mapd, 29 2y 5uE
QAT 540 s ot g 9
dasoz Adstel o 43 L HolE AP 4 donz, Fob B
AR ¥AEE FLAT S g0,
totrk, & W] mE 33k 19 FE2, HIF-19 ¥4 $AAE
o] F2H Holo| Zldste Ao=Z A Y, 4 AF L go] = %
qol3l=d oA FQ3H: dH v{\l*@ QA 2}Q) "VEGF(Vascular endothelial growth
factor A) ¥ X879 AL A7)+ EPO(erythropoietin)® 23S &5 ¢
EHo 2 AHE AoE YEIIGTHE 3 X)), oZHE, B Uy FHFELS ¢
o 243} olo] rle&ishe HIF-19 EH $ax<) VEGF 2 EPOS] wd As) 2§
o] lemg gAY FEHLLE AEE F Ut

A

r>~1

webd, 2 ouwe) sahy 19) e EE ol FRHoE HEHE gL
HIF-19) B4¢ Zddoz Az g3, 09, A9, 9%, 23, 2
G, AFY, TR EE AR &, ATY, 9aY, AFY, A=Y, 239, FE
229, 239, JBRYE, ATNLLF, ATARYE, d9F, 2EIE, =
AW, ABAL, FFY, NS, FuBY, ABALGE, AFITVAE, FF

AABA FF 9 HEFE &9 A=Az AHEE A,

dEjoll A HIF-10] <) VEGFQ] P o] F7HE o T

2o] AL FHEREE @A48EHe HIF-1S Adstes e FaHA 49
e 3HEEY ASAZR &85+ Ao|th(Eiji Ikeda, Pathology International,
2005, Vol 55, 603-610).
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A7)l A AFS wiel o] B dgol 3let] 19 FEL AAkA F7 o)A
Z FAAQ GAPDHE] dloe A3 HFL Fx FowA], dd A AxQ
VEGF(Vascular endothelial growth factor A)9] W& Malx oz AT £ go

o2, Aakak GEelA HIF-10] 93 VEGFS] w@do] Frido] ogtEe JwnHA

FoE e BdY A8AS FEREECE A2 & U

o
&, 7ok, S, sEet, AP, BTG, AFY, TP = ARG, ATY, va
o, AR, AR, 244G, FERSY, BFY, ULIYE, ATWLLE, 2
FARGE, YF, LRYF, TAWY, AING, I, AFY, S,
ARAEGE, ARBUHLE, TR 3% 52 & 5 do
wd, Bodme 4] #5412 EAHE AF S$9E, £E ol9) oy
oz Fertsd 9 AsHOR FEG YOE FuuH UUF A=E ez
e Bl st wAE Tgss I 993 A2PEL AFE.
olw), 47 Hot 12 BAHE A7 FFE, Tx o9 FAHOE HE7
S Qe HIF-19 24 2 VEGF 99 28 Adste Agdee 44e JA
sle Ae SH0E At
Golrl, £ W@ sety 12 EASE A7 $%E, £ o9 guHom
He7ls® 9 ARMOR FEW YOE FolE2y BEY ASE LB He

AN Felote vAE TPt FetEad AR AU A

olul, A7) A 12 EAHE AF $R, Tt ol FFHoT 5§}
S8 AL HIF-19 848 Adstel agdne 442 JASE A 5oz @
= |

2w oty z4e Bgd AT E: WMPTRA Ju AP
% . ATEAE Adot dE W AA, BA, 2/ID BAA, 34, @
24, $3A, AQA, BEA, AYNZA Fo| dEd, o AL FEHE o
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oo QA (A FEZ, dRE2=2, FIAR2, FYE, SHE, 4822 2/ &
v 28k, E8Ad: A7, 23, &Hol2A 2 a9 vlavle B 29
2/xe ZdEd 243 E T3t U, FAe I vloveg EFuE A
gAIE, HE FHolxE, Agtd, HEYAEZZR, YEF 1EAMEdEEz= 9/
e TN YR 22 BRAE gnE o or, Aol wet A7, @
A, AN EE o EF 99 2L Bd4 = 0S ERE Q/EE F544,
ZAA, oA, E AuAE FHE 5 Ut
2 ddgo] mE 33t 19 SFES FadReR st 4 2A4EL U
TFEATY ¢ Jdon, vAFFRAE HstFAL, FAFAL, S5 FA B R
FAE FYste Wl ot oju, HMATFFRAL AFoZ AAFEr] s
B71 g8k 19 g8 EE ol FFHoR FHEHE = AA Eu &FA
9} 37 2o EFste] £ wE: dgdoz AZT, o]E AT EE Hlo|Y Y
9 Bogog Az 5 Uk, AV 2AHAEL BEEHIL/EHAY HEA, ASA,
FEA e F3 A, AFEY 2EE AT @ 2/5E 454 Y ExA, 2
et AR HETF BES SR F Jdov, TAHA HH 3, #Hs
w= 27y e we A 5 vk, FEAAROEA 3 19 gES At
FS ¥FstE EHEEA AEIA EF 0.1 WA 500mg/kg(AF), vFEASIAE
5 WA 100mg/kg(AF )< 219 13 & 23 AT e ¥HABT A=

(279 N2 A% Fd)
olst, £ wBe AAeld] o8 U FASA PP @, shrle) 2ol
C B wne dAsE A9 B, 2 el Uil oo BAHE AL ohirh

<A Zd 1> (F)-3-(4-olTte-1-A-H = A])~otmH4t HEo|2HE (£)-3-
(4-Adamant an-1-y1-phenoxy)-acrylic acid methyl ester®] A=

Q.
O o/\/lj\o/

4-(olhutel-1-ed)-#H = (1.0 mg, 4.38 mmol) ™ methyl propidlate (737 mg,
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0.74 ml, 8.76 mmol)
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Aok, Wb ERES 115 TelA 3 A BFIIAT. HE RS w532
EtoACS} @SV EF &Aooz BT, #7158 5 MgS0:02 Axstn »
390, ¥ 2S5 A4 Y ZZRvlEa#d9 (n-Hexane :EtOAc=50:1)2 ¥
gt 54 FgES A nAZ AAT(1.24 g, F5F 90.6%) .

'H-NMR (CDCls, 300 MHz) & 7.81 (1H, d, J =12.3 Hz, CH),7.35 (2H, d, J

= 9.3 Hz, aromatic-H), 7,01 (2H, d, J = 8.7 Hz, aromatic-H), 5.53 (1H, d, J =
12.3 Hz, CH), 3.73 (3H, s, OCHs;), 2.10 (3H, m, adamantly-H), 1.89 (6H, m,

adamant ly-H),1.77 (6H, m, adamantly-H)

<X1l_%i°41 2 (B)-3-(4--28H Aol AP 2B 2 (£)-3-(4-tert-
Butylphenoxy)acrylicacidmethylester® A%

O

-REFEZRE 7] Axd 19 54 3 o2 AAs 2 BPgEL
g 9dZ AATH750.7 mg, FEE 69.1%).

'H-NVR (CDCls, 300 MHz) & 7.80 (1H, d, J = 12.0 Hz, CH), 7.38 (2H, d,

J = 9.0 Hz, aromatic-H), 6.99 (2H, d, J = 8.7 Hz, aromatic-H), 5.53 (1H, d, J
= 12.0 Hz, CH), 3.73 (3H, s, OCH;), 1.32 (9H, s, CHs‘).

<A|Zd 3> (£)-3-(4-(2,4,4-EHEHAE-2-A) | A Yol ZH A E ol 2 ]
2 (£)-3-(4-(2,4,4-Trimethylpentan—2-yl )phenoxy)acrylicacidmethylester & A%

4-(2,4,4~ Eﬂvﬂ%ﬂ% - RE A7) Axd 13 FY PHPoR
ANl 24 FIES T 0AdR AUTH(365.5 mg, FE& 51.9%).

1H—NMR'(CDCIS, 300 MHz) & 7.8 (1H, d, J = 12.3Hz, CH), 7.36 (2H, d, J

= 8.7 Hz, aromatic-H), 6.97 (2H, d, J = 8.4 Hz, aromatic-H), 5.53 (1H, d, J =
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12.0 Hz, CH), 3.73 (3H, s, OCH;), 1.73 (2H, s, CHy), 1.36 (6H, s , CHs), 0.71

(9H, S, CHg)

Az &> (H-3-(4-olThRE-1-d-2-w D3l 5 A] o} A LAk W ol el 2
(£)-3-(4-Adamant an-1-y1-2-methylphenoxy)acrylicacidmethylester & A%

\“/\/

~oltptel-1-d-2-fE s 2 8E A7) Az 13 FLI WHE 2A
23 PES =@ odZ AdATH(442.8 ng, »’F-‘—%% 100%) .

H-MMR (CDCls, 300 MHz) & 7.77 (1, d, J = 12.3 Hz, CH), 7.16 7.19
(2H. m,aromatic-H), 6.92 (1H, d, J = 9.0 Hz, aromatic-H), 5.36 (I1H, d, J =
12.0 Hz, CH), 3.71 (3H, s , OCH:), 2.23 (3H, s, CHs), 2.10 (3H, m, adamantly-

H), 1.89 (6H, m, adamantly-H), 1.77 (6H, m, adamantly-H)

<Az 5> (£)-3-(4-olt}tek-1-A-F| = A])-o}73E 4t (£)-3-(4-Adamant an—

1-yl-phenoxy)-acrylic acid®] Az

OO
3-(4-otthrtgr-1-d-gl 5 A -of TG A F ol 28| 2(569 mg, 1.82 mmol)E £
Faol TH/HO(3:1, 20 m)o] =9tk ARG n)o] 39 P JE2AE 2w
dto]=d o] E(lithium hydroxide monohydrate)(153 mg, 3.65 mmol)é%-%§7}€ﬂjl, B}k
$89L 1247 B WG BHEEAL 106 Y FEB0R AeHm, o
gdolAHolEL} HASUEE FE&ACE FEstL, FUISS FF EHetde

(MgSOp 2.2 Hzxsta FF3ct. o 2L Ae7td A8 ARvEIHAA -

pav}

Hexane:EtOAc=3:1)E Egldle] 27 FIEL IJA uA2 AYUH(526 mg, FE&
96.7%) .

ﬂJ
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'B-NMR (DMSD—ds, 300 MHz) & 12.07 (1H, s, COOH), 7.55 (1H, d, J = 7.2

Hz, CH), 7.40 (2H, d, J = 5.4 Hz_, aromatic-H), 7.11 (2H, d, J = 5.1 Hz,
aromatic-H), 5.44 (1H, d, J = 7.2 Hz, CH), 2.06 (3H, m, adamantly-H), 1.85
(6H, m, adamantly-H), 1.73 (6H, m, adamantly-H)

<A Zd 6> (F)-3-(4-t-F-EH s A)otadAr (£)-3-(4-tert-Butylphenoxy)

acrylicacid® A%
alenl

(£)-3-(4- r~—r’%nﬂh‘*/~l)°}i%4ﬂl%<ﬂ 2HEZRE A7) Axd 59 5L
o g *‘46}@1 24 FFEL w3 odz AATH75.1 mg, FE& 11.0%).

'H-NMR (CDCl3, 300 MHz) & 7.89 (1H, d, J = 12.3 Hz, CH),7.39 (2H, d, J

= 8.4 Hz, aromatic-H), 7.00 (2H, d, J = 8.7 Hz, aromatic-H), 5.50 (1H, d, J =
12.3 Hz, CH),1.32 (94, s, CH3)

<A Zd 7> (£)-3-(4-(2,4,4-EfHEAG-2-A) Al Aol ZE4LE (£)-3-(4-
(2,4,4-Trimethylpentan-2-y1)phenoxy)acrylicacid®] A=

(£)-3-(4-(2,4,4-E&H RAB-2-D) A5 Aol a L v Do 2ol 22 RE 3
7] Az 59 BUF wHoz AAsd B2AH AP =T odz ATt
(1.92 mg, =S 43.3%).
1H—NMR (CDCl;, 300 MHz) & 7.89 (1H, d, J = 11.7 Hz, CH), 7;37 (2H, d,

J =9.0 Hz, aromatic-H), 6.98 (2H, d, J = 8.7 Hz, aromatic-H), 5.50 (1H, d, J
= 12.3 Hz, CH), 1.73 (2H, s, CH2), 1.36 (6H, s, CHs3), 0.71 (9H, s, CH3)

<Az & (H)-3-(4-olthgte-1-g-2-w P Ao} a A (£)-3-(4-
Adamant an-1-y1-2-methylphenoxy)acrylicacid®] A=
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o
/_>-OH
-

(B)-3-(4-olt}ntet-1-A-2-w B H Aol A Eo| A E2RE A7) A
Zd 59 FYF WHor HAAEY EF FFEL =AM 0dT AAUH167.4
ng, 58 50.26). N

lH—NMR (CDC15, 300 MHZ) § 7.85 (IH, d, J = 12.0 Hz, CH), 7.18 7.20

(2H, m, aromatic-H), 6.93 (1H, d, J = 8.7 Hz, aromatic-H), 5.33 (1H, d, J =
12.3 Hz, CH), 2.23 (8H, s, CHy;), 2.10 (3H, m, adamantly-H), 1.89 (6H, m,

adamant I'y-H), 1.77 (6H, m, adamantly-H)

<AA ] 1> (£)-3-[3-(4-olt}tek-1-L-H 5 A] ) -olZH ZJo}r| = |-l 24k
go| 2|2  (£)-3-[3-(4-Adamantan-1-yl-phenoxy)-acryloylamino]-benzoic  acid
methyl ester® #|Z(AC-428) '

3-(4-0} T}t Eb-1-U -5 = A] ) -0} =2 P 2+(110.6 mg, 0.5 mmol)T} 3-olujx=wlz
AF Uﬂ% o ~H Z(151.2 mg, 1.0 mmol) % HATU(143.8 mg, 0.75 mmol)E DMF 5 md
o] Y3 DIPEAC0.13 ml, 0.75 mmol)E 7}t th. wrg EFEL AF20A 24 A
7+ iﬂlﬂé}(’ﬂi}. dhe g ool H I ES 10% FAtoz BEsti, §71%S
AJUEF FE&, B AR AHSL, FF A aUeoR AxEa 555

At Fol B2E HYsd Ay Z=2etE Y (rHexane Et0Ac=10: )R #8]3
o 53 IdFES AN 1AZ LUTH21.5 ng, F5& 10.6%)

[

l_.

'H-NMR (CDCls, 300 MHz) & 8.06 (1H, s, aromatic-H), 7.89 7.95 (2H, m,

aromatic-H, CH), 7.77 (1H, d, J = 7.5 Hz, aromatic-H), 7.33 7.42 (3H, m
aromatic-H), 7.02 (2H, d, J = 8.7 Hz, aromatic-H), 5.68 (1H, d, J = 11.7 Hz,
CH), 3.90 (3H, s, CHy), 2.11 (3H, m, adamantly-H), 1.90 (6H, m, adamantly-H),

1.77 (6H, m, adamantly-H).
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<AA o 2> (£)-3-(3-(4--FEH ZA)otadolr )Ml ZA o ~ g 2
(£)-3-(3-(4-tert-Butylphenoxy)acrylamido) b__,enzoicacidmethylester/] A Z (AC-
629)

(B)-3-(4-t-BEF| Ao} a P Ao ZHE Ay AAo] 13 TUa wHom
2 A8l B2 FetES A AR EATH41.0 mg, 55 40.0%).

"H-NMR (CDC13, 300 MHz) & 8.05 (1H, m, aromatic-H), 7.93 7.89 (2H, m,

aromatic-H, CH), 7.77 (1H, d, J = 8.1 Hz, aromatic-H), 7.43 7.37 (3H, m,
aromatic-H), 7.18 (1H, s, NH), 7.02 (2H, d, J = 9.0 Hz, aromatic-H), 7.00
(2H, d, J = 8.7 Hz, aromatic-H), 5.66 (1H, d J = 11.4 Hz, CH), 3.91 (3H, s,
OCHs), 1.32 (9H, s, (CH3)s)

<A Ao 3> (£)-3-(3-(4-(2,4, 4-EgHE A g-2-A) H| ZA] ) ol mHoln| =)l
FA o AH 2 (£)-3-(3-(4-(2,4,4-Trimethylpentan—2-y! )phenoxy)acryl
amido)benzoicacidmethylester & A Z(AC-630)

(£)-3-(4-(2,4 4—Ealuil%:ﬂlﬂ 2-MH=A)olm A o 72 HE] Aby] Ao 1
I3 T WHo= *‘/\16}04 24 3dgES AN uA2 IdAJTHT733.0 mg, TEF
62.8%) . '

'H-NMR (DMSO-ds, 300 MHz) & 8.05 (1H, m, aromatic-H), 7.89 7.93 (2H,

m, aromatic-H, CH), 7.78 (1H, d, J = 7.8 Hz, aromatic-H), 7.41 (1H, d, J =
8.4 Hz, aromatic-H), 7.37 (2H, d, J = 8.4 Hz, aromatic-H), 7.11 (1H, s, NH),
7.00 (2H, d, J = 8.7 Hz, aromatic-H), 5.66 (1H, d, J = 11.4 Hz, CH), 3.91
(3H, s, OCH3), 1.73 (2H, s, CHy), 1.37 (6H, s, (CH3)2), 0.72 (9H, s, (CH3)3)
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<Al 4> (£)-3-(3-(4-otthrer-1-d-2-v D 5 ZA] ) o} 3 H o} v] & ) Wl F Ak
"ol &HE (£)-3-(3-(4-Adamantan-1-y1-2-methylphenoxy)acrylamido)
benzoicacidmethylester® |z (AC-635)

H

eO o
(B)-3-(4-ctthte-1-G-2-v s Aol Tt 20 7] dAld 13 &
A o ANFe BF HPES A4 nAZ AATHE.T ng, FESE

L

74.5%). |

H-NMR (DMSO-ds, 300 MHz) & 10.05 (1H, s, NH), 8.27 (1H, m, aromatic-
H), 7.82 7.84 (1H, m, aromatic-H), 7.72 (1H, d, J = 12.3 Hz, CH), 7.60 -
7.62 (1H, m, aromatic-H), 7.43 (1H, t, J = 8.1 Hz, aromatic-H), 7.32 (1H, m,

aromatic-H), 7.26 (1H, dd, J = 3.0 & 8.55 Hz, aromatic-H), 7.06 (1H, d, J =
8.1 Hz, aromatic-H), 5.58 (1H, d, J = 12.3 Hz, CH), 3.84 (3H, s, OCH3), 2.20

(3H, s, CHy), 2.06 (3H, m, adamantly-H), 1.87 (6H, m, adamantly-H), 1.74 (6H,

"m, adamant ly-H)

<AAd 5> (£)-4-(3-(4-o}c}eter-1- ?—giﬂl*ﬂf\l)okﬂ%o}um)m Ak gofl &
HE (£H-4-(3-(4- Admantan—l—ylphenoxy)acrylamldo)ben201cac1dmethylester—4 A
Z(AC-636)

ol ez A gol S22 R 7] AAd 1% $9e PHos HAs
of B4 gFEL AN TAE AAR(9.7 ng, T5E 11.2%).

H-MMR  (DMSO-ds, 300 Miz) & 10.23 (IH, s, NH), 7.91 (2H, d,
J=8.7Hz,aromatic-H),7.737.79 (3H, m, aromatic-H, CH), 7.42 (2H, d, J = 8.7

Hz, aromatic-H), 7.14 (2H, d, J = 8.4 Hz, aromatic-H), 5.83 (1H, d, J = 11.7
Hz,CH), 3.82 (3H, s, CH;), 2.06 (3H, m, adamantly-H), 1.86 (6H, m, adamantly-
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H), 1.74 (6H, m, adamantly-H)

<AAld 6> (£)-3-(4-otTe-1-AF HA)-N-(3-HE 2 I v d)ot T Yo}r| =
(63—3—(4—Adamantan—l—ylphenoxy)—N—(B—sulfamoylphenyl)acrylamideﬁq A Z (AC-
627)

O, _NH,

H : -~
Yo
o)

3-olu| =Wl A Zolu| =2 HE] Ay AAld 13 FUI WHoZ AAFA
234 35S JA A2 dQY(18.2 mg, F5& 20.1%). '

1

H-NMR (DMSD-dg, 300 MHz) & 10.19 (1H, s, NH), 8.17 (1H, s, aromatic-

H), 7.75 7.79 (2H, m, aromatic-H, CH), 7.48 7.49 (ZH, m, aromatic-H), 7.43
(2H, d, J = 8.7 Hz, aromatic-H), 7.14 (2H, d, J = 9 Hz, aromatic-H), 5.81
(1H, d, J = 11.4 Hz, CH), 2.06 (3H, m, adamantly-H), 1.86 (6H, m, adamantly-
H), 1.74 (6H, m, adamantly-H)

<AA ) 7> (£)-3-(4-olthite-1-A H = A -N-(3~(HBA X d)d)olaHo}
u]=  (£)-3-(4-Adamant an-1-ylphenoxy)-N-(3-(methylsul fonyl )phenyl) acrylamide
9] A Z(AC-628)

H O\\ /
O\/\H/N

Sy
o
o)

S%ﬂgﬁ Aol o 2 HE 7] AAld 13 T HHOZ AA S
A= °4°4t}(18 2 mg, ﬂ—-1$§ 20.2%) .

I
3
ot
-
il
e
glot,
=
I:J
n

4

H-NMR  (DMSD-ds, 300 MHz) & 10.29 (1H, s, NH), 8.26 (1H, s, aromatic-

H), 7.86 7.90 (1H, m, aromatic-H), 7.79 (1H, d, J = 12.0 Hz, CH),7.57 7.59
(2H, m, aromatic-H), 7.43 (2H, d, J = 8.7 Hz, aromatic-H), 7.14 (2H, d, J =9
Hz, aromatic-H), 5.82 (1H, d, J = 12.3 Hz, CH), 2.19 (3H, s, CHy), 2.06 (3H,

m, adamantly-H), 1.86 (6H,m,adamantly-H), 1.74 (6H, m, adamantly-H)
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<AA A 8> (£)-5-[3-(4-o}Tte-1-A-H = A] )-o} 3 Y Zolu| = ]-2-3| = E A
-HZ A g A2 (55—5—[3-(4—Adamantan—l-yl—phenoxy)—acryloylamino]—2—
hydroxy-benzoicacidmethylester 9] A3 (AC-551)

5-o}m] i -2-3| EEA -l 2A W go| ~E 22 RE 4] AAd 13 2Y§
oz AAse B4 FPEL I uA2 AATH52.6 mg, T5& 34.6%).

H-NIR (CDCls, 300 MHz) & 10.61 (1H, s, NH), 8.11 (1H, s, OH), 7.89

(H, d, J=11.7 Hz, CH), 7.50 7.52 (IH, m, aromatic-H), 7.36 (2H, d, J =
8.7 Hz, aromatic-H), 7.03v(2H, d, J= 8.7 Hz, aromatic-H), 6.95 (1H, d, J =
8.7 Hz, aromatic-H), 6.934(1H, s, aromatic-H), 5.62 (1H, d, J = 11.1 Hz, CH),
3.94 (3H, s, CH;), 2.11 (3H, m, adamantly-H), 1.90 (6H, m, adamantly-H), 1.77

(6H, m, adamantly-H)

<AAe 9 (£)-3-[3-(4-otthuret-1-d-7] 5 A])-o} 2 D = Y o}o] i ]-Hl A
(éD—S—[3—(4—Adamantan—l-yl—phenoxy)—acryloylamino]—benzoicacidsﬂ Al Z (AC-553)
o)

oyﬁﬁﬁ o
+C o8

_ (£D—3—[3-(4—°}E+?}§}—1—?2—Eﬂé%*])—0}51§5522Q°}U1b:]—qﬂééﬁfuﬂE%OHZ:EﬂE§
ZRE A7 Axd 59 BA3 WHoR HAAsY X SEES I uA=2 oA
AtH(19.2 mg, TS5 65.7%).

1H—NMR (DMSO-ds, 300 MHz) & 10.08 (1H, s, NH), 8.23 (1H, s, arométic~
H), 7.86 (1H, d, J = 8.7 Hz, aromatic-H), 7.75 (iH, d, J=12.0 Hz, CH), 7.60
(1H, d, J = 7.5 Hz, aromatic-H), 7.39 7.44 (3H, m, aromatic-H), 7.14 (2H, d,

J = 9.0 Hz, aromatic-H), 5.81 (1H, d, J = 11.7 Hz, CH), 2.06 (3H, m,
adamant 1y-H), 1.86 (6H, m, adamantly-H), 1.74 (6H, m, adamantly-H)

<A 10> (£)-3-(3-(4-olt}ter-1-dH F A ol Z Holu| )Wl 2= ko E of
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B2 (£)-3-(3-(4-Adamantan-1-ylphenoxy)acrylamido)benzoicacidethylester® A

Z(AC-610)
\/W O/M

A JdiH=Z2RE A7 dAld 13 LT WHom HA
A

=
TAZ AYTH44.6 ng, S5 50.00).

3-opr] =l Z 4k
sto] B4 sgEE
H—NMR (DMSO-dg, 309 MHz) & 10.12 (I1H, s, NH), 8.26 (1H, d, J = 1.2
Hz, aromatic-H), 7.89 (1H, d, J = 8.4 Hz, aromatic-H), 7.77 (1H, dd, J = 1.5
& 12.2 Hz, CH), 7.62 (1H, d, J = 7.5 Hz, aromatic-H), 7.41 7.47 (3H, m,

aromatic-H), 7.14 (2H, d, J = 7.2 Hz, aromatic-H), 5.81 (1H, d, J = 12.0 Hz,
CH), 4.31 (2H, q, J = 6.9Hz, CH;), 3.90(3H, s, CH3), 2.06 (3H, m, adamantly-

H), 1.86 (6H, m, adamantly-H), 1.74 (6H, m, adamantly-H), 1.32 (3H, t, J =
7.2 HZ, CHg)

<A Aje] 11> (£)-3-(3-(4-olater-1-Ld 5 = A] Yol A F o} u] =) Wl 2 4F2-1 B A
SIR2E Eay = k=1 (£)-3-(3- (.4—Adamant an-1-ylphenoxy)acrylamido)benzoicacid 2-

methoxyethylester 2] XJ]Z(AC 611)

3-olu) w2 At o-v|EA e 2H 22 EE Y] AAd 13 TAF PO
-2 AAEY 2 FFaES S uAE AATH569.8 mg, FE5EE 51.1%).

1H—NMR (DMSO-dg, 300 MHz) & 10.14 (1H, s, NH), 8.24 (1H, s, aromatic-

H), 7.92 (1H, d, J = 8.7 Hz, aromatiC—H),v7.77 (1H, d, J = 11.4 Hz, CH), 7.63
(1H, d, J = 7.8 Hz, aromatic-H), 7.41 7.48 (3H, m, aromatic-H), 7.14 (2H, d,
J = 9.0 Hz, aromatic-H), 5.81 (1H, d, J = 12.0 Hz, CH), 4.39 (2H, m, CHy),

4.39 (28, m, CHy), 3.31 (8H, s, CHy), 2.06 (3H, m, adamantly-H), 1.86 (6H, m,

adamantly-H), 1.74 (6H, m, adamantly-H)
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<’§—l/\]°‘ﬂ 12> (£)-3-(3-(4-ott}qte-1-d-H Aol m Holu| T )wl 24 2-(T
Hgolu] ) 2 H 2 (£)-3-(3-(4-adamant an-1-y1-phenoxy)acrylamido)
benzoicacid 2-(dimethylamino)ethylester® =) Z(AC-632)

o\/\n/NO)J\O/\/ ~
0o

(£)-3-(3-(4-olttrEr-1--F = A Yo} Hol v =) ¥l Z4H(60 mg, 0.144 mmol)
2-(gHgolu])oe 2ol FAH31.1 mg, 0.216 mmol)E DMF(3 mb)ol =
Hl2 Qoo K,C0:(39.8 mg, 0.288 mmol)E Z7}slil 60 TollA] 12417+ et

[

o,
i
(e

ofji

o
=

12 53olg ool o] E9} NaH(O; 7R A o2 #FEstil, 7]
g 2 &2 AF¥stn, ¥4 SAulavges Axdn F
S Prep-TLC(s-Hexane:EtOAc=10:1)Z —I—E]B]—OE] 23 ggES
21.5 mg, 5% 10.6%).

El
3
ok
3%
£V

jad

Y

)

SO )
L
{m
2

2
o
2z

Eo¥2 o2
oW

N
fu
ne
32

1

HNR (DMSO-ds, 300 WHz) & 10.13 (IH, s, NH), 8.25 (1, m, aromatic-

=

H), 7.88 7.91 (1H, m, aromatic-H), 7.77 (1H, d, J = 12.0 Hz, CH), 7.61 -
7.63 (1H, m, aromatic-H), 7.41 - 7.48 (3H, m, aromatic-H), 7.14 (2H, d, J =
9.0 Hz, aromatic-H), 5.81 (1H, d, /=12.0 Hz, CH), 4.35 (2H, t, J = 6.0Hz,
CH2), 2.61 (2H, t, J = 6.0 Hz, CHp), 2.21 (6H, s, N(CHg)g), 2.06 (3H, m,

adamant ly-H), 1.87 (6H, m, adamantly-H), 1.74 (6H, m, 'adamantly—H)

<AAd 13> (£)-3-(3-(4-olopvteb-1-d H Aol a Holn| )Wl 24t 2-3 &
gd-1-d)o o ~H = (E)-3- (}3—(4—_adamant an-1-y1phenoxy)acrylamido)
benzoicacid 2—(pyrrolidinil—yl)eth_ylestergl =) 2 (AC-633)

2D
O\/\”/N O/\/N

0o

4

2-(HEYD-1-Y)l e EReo|= HALERE 7] dAld 129 U
o]

=)
T =
oz AAse] B FFgES FN nAR AATD9.3 mg, F5E 18.6%).
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1H—NMR (DMSO-dg, 300 MHz) & 10.13 (1H, s, NH), 8.26 (1H, s, aromatic-

H), 7.90 (IH, d, J = 8.7 Hz, aromatic-H), 7.77 (1H, d, J = 12.0 Hz, CH), 7.62
(1, d, J = 7.5 Hz, aromatic-H), 7.45 (1H, t, J = 8.1 Hz, aromatic-H), 7.42
(2H, d, J = 8.7 Hz, aromatic-H), 7.14 (2H, d, J = 9.0 Hz, aromatic-H), 5.81
(IH, d, J = 11.4 Hz, CH), 4.37 (2H, t, J=5.7 Hz, CHy), 2.78 (2H, t, J= 5.4

Hz, CHy), 2.50 2.53 (4H, m, CHy), 2.06 (3H, m, adamantly-H), 1.86 (6H, m,

adamantly-H), 1.74 (6H, m, adamantly-H), 1.68 (4H, m, CH,)

<AAld 14> (£)-3-(3-(4-olprteb-1-d o m Aol Holr| 22 EZ 2
dEdAHE (£)-3-(3-(4-adamant an-1-ylphenoxy)acrylamido)benzoicacid
morpholinoethylester®] A|Z(AC-634) : '

- o
S & R0t

52
AAs B 39
1

H-NMR (DMSO-dg, 300 MHz) & 10.13 (1H, s, NH), 8.27 (1H, m, aromatic—

H), 7.86 7.89 (1H, m, aromatic-H), 7.76 (1H, d, J = 11.7 Hz, CH), 7.62 (1H,
d, J=7.8 Hz, aromatic-H), 7.41 - 7.48 (3H, m, aromatic-H), 7.14 (2H, d, J =
9.0 Hz, aromatic-H), 5.8-1;(1H, d, J=12.0 Hz, CH), 4.38 (2H, t, J =6.0 Hz,
CH»), 3.56 (4H, t, J = 5.1 Hz, CHy), 2.68 (2H, t, J = 6.0 Hz, CHy), 2.47 (4,

t, J=4.8 Hz, CHy), 2.06 (3H, m, adamantly-H), 1.86 (6H, m, adamantly-H),

1.74 (6H, m, adamantly-H)

<A Ao 15> (£)-3-[3-(4-o}t}Htet-1-A-H| = A] )-ol T H 2 Y ofu] . ]-dl = o}
u]=  (£)-3-[3-(4-Adamant an-1-y1-phenoxy)-acryloylamino]-benzamide®] #|2=(AC-
552)
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(£)-3-[3-(4-otrprte-1-A-s| 5 A])-olad 2 dotr| = |- 24t NHCIZH
g 47 AAd 13 598 gyos Axsd 24 g2 A4 g2 I
(9.3 mg, £5& 18.6%).

'H-NMR (DMSO-ds, 300 MHz) & 10.03 (1H, s, NH), 8.02 (1H, m, aromatic-
), 7.91 (1H, br-s, Ni), 7.79 7.82 (IH, m, aromatic-H), 7.74 (1H, d, J =

12.0 Hz, CH), 7.51 (1H, d, J = 7.5 Hz, aromatic-H), 7.42 (2H, d, J = 9.0 Hz,
aromatic-H), 7.36 (1H, d, J = 15.6 Hz, aromatic-H), 7.31(1H, br-s, NHy), 7.13

(2H, d, J = 8.4 Hz, aromatic-H), 5.83 (1H, d, J = 12.0 Hz, CH), 2.06 (3H, m,
adamant 1y-H), 1.86 (6H, m, adamantly-H), 1.73 (6H, m, adamantly-H)

<A A 16> (£)-3-[3-(4-o}thitel-1-A-H = A] )-otad 2 Jolv| i |-fo] &
TEg-dRolu| = (E)-S—[3—(4—Adamantan—1—yl—phenoXy)—acryloylamino]—AF
i sopropyl-benzamide 2] A)Z=(AC-550)

3-ofmli-prol 2 B zolvl =2 R e 7] AAle] 13 B

=
AN G 24 getEe FA A2 IATHE7.8 ng, T5& 37.1%).

ok

gom

—_

"H-NVR (DMSO-dg, 300 MHz) & .10.03 (IH, s, NH), 8.18 (IH, d, J = 7.2

Hz, NHCH), 7.96 (1H, s, aromatic-H), 7.82 (1H, d, J = 9.0 Hz, aromatic-H),
7.82 (14, d, J = 11.7 Hz, CH), 7.33 7.49 (4H, m, ardmatic-H), 7.13 (2H, d, J
= 9.0 Hz, aromatic-H), 5.83 (1H, d, J = 12.3 Hz, CH), 4.01 4.11 (1H, m, CH
(CHs)z), 2.06 (3H, m, adamantly-H), 1.86 (6H, m, adamantly-H), 1.74 (6H, m,

adamant ly-H), 1.15 (6H, d, J = 6.6 Hz, CHs)
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<AAld 17> (£)-3-[3-(4-o}Threh-1-A - Al )-ot 3 E 2 Yo} w| . |- W5 &-
2-Ydug-w =Zolu| = (£)-3-[3-(4-Adamant an-1-y1-phenoxy)-acryloylamino]-N
furan-2-ylmethyl-benzamide®] #) % (AC-559)

g
N
2
i)
-
[ru
4
e
5,

(£)-3-[3-(4~-o}}ret 1 d-¥ =D -ol 3 Y 2 Jolu] = ]-ul
Y (furfurylamine) C2FE 7] AAlo 13} A3 PYo=2 dA st 53 5%

29 3N nAZ AYTHE7.7 ng, SE& 63.3%).
H—NMR (DMSO-dg, 300 MHz) & 10.05 (1H, s, NH), 8.92 (1H, t, J = 6Hz,
NHCH,), 8.03 (1H, m, aromatic-H), 7.79 7.82 (1H, m, aromatic-H), 7.74 (1H, d,

J = 12.0 Hz, CH), 7.56 (1H, m, aromatic-H), 7.51 (1H, d, J = 8.1 Hz,
aromatic-H), 7.42 (2H, d, J = 9.0 Hz, aromatic-H), 7.37 (1H, t, J = 8.1 Hz,
aromatic-H), 7.13 (2H, d,:J = 8.7 Hz, aromafic—H), 6.39 (1H, m, aromatic-H),
6.26 (1H, d, J = 3.3 Hz, aromatic-H), 5.83 (1H, d, J = 12.0 Hz, CH), 4.44
(2H, d, J = 5.4 Hz, CHy), 2.06 (3H, m, adamantly-H), 1.86 (6H, m, adamantly-

H), 1.73 (6H‘, m, -adamantly—H)

<A A4 18> (E)—B—[B"(él—o}r)r‘ﬂ -1-g-s=A])- O}i%imo}ul 1-F(2-%
ZY-4-d-ojg)-ul =0l = (£)-3-[3-(4-Adamant an-1-y1-phenoxy)-
acryloylamino]-M(2-morpholin-4-yl-ethyl)-benzamide] A|=(AC-571) '

H 9 o
OWN N/\/N\)
P . o H

3-o1P| - (2-BE g zoln =2 R A7) dAld 13 T4 T
oz AN BA HFEL AN TAZ AYUTHA2.9 ng, FEE 40.5%).

"H-NMR (CDCl;, 300 MHz) & 7.98 (1H, s, aromatic-H), 7.90 (1H, d, J =

11.7 Hz, CH), 7.79 (1H, d, J = 7.2 Hz, aromatic-H), 7.48 (1H, d, J = 8.1 Hz,



WO 2012/053787 29 PCT/KR2011/007710

aromatic-H), 7.35 7.42 (3H, m, aromatic-H), 7.04 (2H, d, J = 8.7 Hz,
aromatic-H), 6.93 (1H, m,:NHCH,), 5.70 (1H, d, J = 11.7 Hz, CH), 3.75 (4H, t,

J=4.5Hz, CH2), 3.53 3.59 (2H, m, CHy), 2.61 (2H, t, J =6.0 Hz, CHy), 2.52
(4H, t, J = 4.5 Hz, CHy), 2.11 (3H, m, adamantly-H), 1.90 (6H, m, adamantly-

H), 1.77 (6H, m, adamantly-H)

<AAlo] 19> (£)-3-[3-(4-olt}itel-1-d-H s A] )-ol T H 2 Yol r]| = |-I(2-3]
g d-4-g-o & )-Hl Zoju| = (B)-3- [3—(4—Adamant an-1-y1l-phenoxy)-
acryloylamino]-A(2-pyridin-4-yl-ethyl)~benzamide] #|3=(AC-554)

“WQA“@

- 3-obr) - (2-T Y -4-d o) -l Rolu =2 BE Ay AAlo 13 F U3
o7 AAsled BF IAFES A TAZ U812 mg, F5E& 66.5%).

1H—NMR (DMSO-dg, 300MHz) 6 10.04 (1H, s, NH), 8.53 (1H, t, J = 5.4 Hz,
NHCH,), 8.46 (2H, d, J = 6.0 Hz, aromatic-H), 8.00 (1H, s, aromatic-H), 7.78

(1H, d, J = 9.0 Hz, aromatic-H), 7.75 (1H, d, J = 12.0 Hz, CH), 7.41 7.44
(3H, m, aromatic-H), 7.36 (1H, t, J = 7.5 Hz, aromatic-H), 7.27 (2H, d, J =
5.7 Hz, aromatic-H), 5.83‘ (1, d, J=12.0 Hz, CH), 3.49 3.55 (2H, m, CHy),

2.87 (2H, t, J = 6.9 Hz., CH2), 2.06 (3H, m, adamantly-H), 1.86 (6H, m,
adamant ly-H), 1.74 (6H, m, adamantly-H)

<A 6l 20> (5)-3-[3-(4-oThrrEr-1-2 -5 3% A])-0} 2D 2 Popw] 1 ]-4-(3-0]

ntE-1-g-T 24 )-d =olv| = (£)-3-[3-(4-Adamant an-1-y1-phenoxy)-
acryloylamino]-M(3-imidazol-1-yl-propy!l)-benzamide®] A% (AC-555)

3-obel N (3-o] W E-1-Y-Z 2 W)-H =olu| SRR E 47] AAd 1% B
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Qg WPoR dAse 23 HPEL U4 nAZ AU ng, F5E

H-NVR (DMSO-ds, 300 MHz) & 10.05 (1H, s, NH), 8.49 (1H, t, J = 5.4

Hz, NHCH,), 8.02 (1H, s, aromatic-H), 7.81 (1H, d, J = 8.4 Hz, aromatic—H),

7.75 (1H, d, J = 12.0 Hz, CH), 7.65 (1H, s, aromatic-H), 7.49 (1H, d, J = 7.5
Hz, aromatic-H), 7.42 (2H, d, J = 8.7 Hz, aromatic-H), 7.38 (1H, t, J = 7.8
Hz, aromatic-H), 7.21 (1H, s, aromatic-H), 7.13 (2H, d, J = 8.7 Hz, aromatic—
H), 6.89 (1H, s, aromatic=H), 5.83 (1H, d, /= 12.0 Hz, CH), 4.01 (2H, t, J =
6.9 Hz, CH,), 3.19 3.25 (2H, m, CHy), 2.06 (3H, m, adamantly-H), 1.95 (2H, m,

CH;), 1.86 (6H, m, adamantly-H), 1.74 (6H, m, adamantly-H)

<A Ao 21> (£)-3-(3-(4-(2,4,4-Eg i EAe-2-A)H =A] ol A Holu| )l
ZAF (£)-3-(3-(4-(2,4,4-trimethylpentan—-2-yl)phenoxy)acrylamido)benzoic acid
B

PN

(£)-3-(4-(2,4,4-Egv e Ae-2-A)F=A] ) olmadAt fEAHE22RE 4
7] Az 59 Y3 oz At E7 HFES A uAR AATH646.7
mg, =& 86.5%).

H-NMR (DMSO-ds, 300 MHz) & 12.92 (1H, s, COOH), 10.09 (1H, s, NH),

8.24 (1H, s, aromatic-H), 7.87 (1H, d, J = 8.7 Hz, aromatic-H), 7.74 (1H, d,
J = 12.0 Hz, CH), 7.61 (1H, d, J = 7.8 Hz, aromatic-H), 7.40 7.46 (3H, m,
aromatic-H), 7.11 (2H, d, J = 8.7 Hz, aromatic-H), 5.85 (1H, d, J = 12.3 Hz,
CH), 1.73 (2H, s, CHy), 1.33 (6H, s, CHy), 0.69 (9H, s, CHs)

<A 22> (B)-2-HFA o E 3-(3-(4-(2,4,4-E DA eh-2-U) F 5 A] ) o}
FYolu| )Wl ZFo|o]E  (A)-2-methoxyethyl 3-(3-(4-(2,4,4-trimethylpentan-2-
y1)phenoxy)acrylamido)benzoate® #)2=(AC-695)
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O
H

(£)-3-(4-(2,4,4-E DA e-2-) T 5 Aot DAt 3-otu] =il 2AF 2-v
EA o222 RE 4y] AAd 128 ST PP AAF B
£ I TAR AATHG61.1 mg, F5E 53.2%).

2
20
oot
(e

H-NR (CDCls, 500 MHz) & 8.02 (1H, d, J = 7.6 Hz, arométic—H), 7.96

(1H, s, aromatic-H), 7.91 (1H, d, J = 11.6 Hz, CH), 7.80 (1H, d, J = 7.8 Hz,
aromatic-H), 7.41 (1H, t, J = 7.98 Hz, aromatic-H), 7.37 (2H, d, J = 8.7 Hz,
aromatic-H), 7.09 (1H, s, NH), 7.00 (2H, d, J = 8.7 Hz, aromatic-H), 5.65
(1H, d, J = 11.6 Hz, CH), 4.47 (2H, t, J = 4.7 Hz, CHy), 3.73 (2H, t, J = 4.8

Hz, CHy), 3.44 (3H, s, OCHs), 1.74 (2H, s, CHp), 1.37 (6H, s, CHs), 0.72 (9H,

S, CH3)

<AA 23> (£-2-RZFxdd 3-(3-(4-(2,4,4-E v d A et-2-A) 3 FA])
olmYolr| L) Z o] E  (£)-2-morpholinoethyl 3-(3-(4-(2,4,4-trimethylpentan-
2-y1)phenoxy)acrylamido)benzoate] Zﬂfﬁ(AC—694)

et

(£)-3-(3-(4-(2,4,4-EYvd A e-2-d)F s Aol aH ol 2)Hl 24 EE
grod Z2glo|= PR RE AV AAld 129 B WHoz HAAEto &
A e Y A2 AATH402.9 ng, FTEE 71.4%).

H—NMR (DMSO-ds, 500 MHz) & 10.14 (1H, s, NH), 8.27 (1H, s, aromatic-

H), 7.88 - 7.80 (1H, m, aromatic-H), 7.75 (1H, d, J = 12.0 Hz, CH), 7.62
(1H, d, J = 7.8 Hz, aromatic-H), 7.44 - 7.47 (3H, m, aromatic-H), 7.11 (2H,
d, /= 8.8 Hz, aromatic-H), 5.85 (1H, d, J = 12.0 Hz, CH), 4.39 (2H, t, J =
5.71 Hz, CH,), 3.56 (4H, t, J = 4.44 Hz, CHy), 2.68 (2H, t, J = 5.75 Hz, CH,),

2.48 (4H, m, CHy), 1.73 (2H, s, CHy), 1.34 (6H, s, CHs), 0.69 (9H, s, CHs)
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<dlnle 1> 3—[2—(440}1:]—%1;:_}—1—?___]—4“11]%/\])—O}Aﬂ%0}13]}1—_]-4—?‘51527\]—@}_
A #E ol &EZ2  (3-[2-(4-Adamantan-1-yl-phenoxy)-acetylamino]-4-hydroxy-

benzoic acid methyl ester)9] A%
|
0.0
0]
o Ay
H  on

4-olh T eb-1-Y-H = A] o} EAH(143.2 mg, 0.5 mmol)E THF 5 ml 2 =4

Z22to|=(oxalyl chloride, 178.5 mg, 0.11 ml, 1.5 mmol)oll &&|A]7]3, DMF

A7bst ek, @ AIRE FQE AARolA wEEAI Fof, 3-obn|-4-3]| EEA]-H
g o 28 2(125.4 mg, 0.75 mmol) ¥ W 0.05 mlE H7Istzm, ¢

2ol WA T WHgo] dEE F, oE olAdHoEe AJNUYEF F49
Z]

2 gdst, f715E 7o 2 vlaveos dxA7a, A3, A

o > Mt

N

23 AzvtEagv(

k=1
N-Hexane: EtOAc:MeOH=6:3:1)2 E@de EZ 3}3E(183.2
mg, TE5E:84.1%)% A

AR I,

'B-NMR (DMSO-ds, 300 Hz) 11.10(1H, s, OH), 9.24(1H, s, NH), 8.69(1H,

m, aromatic-H), 7.60-7.64 (1H, m, aromatic-H), 7.30(2H, d, J=8.4 Hz,
aromatic-H), 6.94-6.99 (3H, m, aromatic-H), 4.74(2H, s, CH»), 3.79(3H, s,

CH;), 2.04(3H, m, adamantly-H), 1.83(6H, m, adamantly-H), 1.72(6H, m,ﬁ

adamant 1y-H)

<dgd) 1> HIF-10] 93 W€ HRE AA @43 A= 53

2 2By AAdoA Azxd SFEY HIF-1 AAMEAE AEE 5437
8] A=A (reporter)EA FA1H ZobAl (luciferase) S ©] &8+ pGL3-basic ¥
(Promegarh)oll Azt VEGF A A} o] &A3F+= HRE(Hypoxia Responsive Element, 5'-
ACGTG-3")7} A ¥ RIEFHEE HEE2YYAo]E(multi-cloning site)ol]l EA|A]
# pGLS—HRE——‘?‘—/;]THE‘ro}xﬂ(pGLS—HRE—luciferase) HEE A3l ALE3A T

48-9 AT WG 7114 A A3 AXFA K16 AEAZADE 9}



WO 2012/053787 33 PCT/KR2011/007710

Fata, F7F Ad thg, SEHE Ak (Polyfect reagent, AFZAPE o] &3}
25 ng®l pGL3-HRE-FAI=ietobA] WEJSt 2.5 nge} d2H(Renilla) HET HEE
&7 A - (transfection) A AT, 24A17F T wjekdl & wiXE WASL, 44]
T 5 FUF g E o, AAldelA Ax= 5} dEES 42 10 uM FEE A
gsta, AAA Z2AGEAE 1%, B4 94%, o)AkslerA 5%)o A 124]7F wjkstT).
RIPA €% 8 9 (RIPA buffer)S o &3t 881%(Iysate)e Lol o] F-FA|H ol
28 24 Al 2®l(Dual-luciferase assay system, Promegarl)& Ab&aba] Ak
Z1A FEE FAGGIAY 4L SHTOZH zF Al dllA AzD g
%%q HIF-1 xafsn 24e 24 2% = 1o Veich. =3, QA 164
! vlwd 19 g¢EL 770, 1, 3, 5, 10, 20 uM T=E AT

& oz Aygsted Hikhk ZANA fEd F
*]EJE}OMH 4L SAHTGoZN AAd 1 F vlad 144 Azxd & FFEY
HIF-1 A3 842 vudg 23S 37 % 2 2 £ 20 e,

l

[ 2]
HREAA /1 (%) 3L
| AN 19] e Al 19] shere
0 uM 100 100
1 uM 57.7 119.4
3 uM 32.1 | 121.5
5 uM 25 .4 | 98.8
10 pM 23.0 75.6
20 uM 19.8 43.1
L E 1e B 2o guAde B HYEES 10 pM FEZ HA e
L HRE A} B4 54 2ol
£ 25 B U] Q4o we H@Eol HE A4 A 2HE SHW
A7 Ued 2 Zoly

E2 %1 E 2yt et el A

23, HRE &4< @43 ?QGH?S}“ Ro=Z "]’E]' T}, o Zo)A] AAd 19 FHIFE
(AC-428)°] ®lmo] 19 sgEol H3te] o ATFoA ok 3u) o] ¢4 HRE

u:QL'
i
flo
=
7
—
2
o
i)
oX
Yo
i

Ir
jon
=
T
5

>
>
ik
oX,

mekA, 2 gl mE 3
Asfste] de] 4 H 5
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&3t AHE A,

<ddel 2> Adks FHolA 9 HIF-1a 3 A= 574
HIF-la @932 HIF-12 TASHs @udd shutaA HIF-1 24 f448

7Z¥sk HIF-1 AALEA A=

i £ Yehd sy 19 3
$HEo] oistd 2AdY MEFA HCTIE M XA HIF-la 53

(accumulation) A3l

H

=5 AU, ?xl oZ2E, B @i AAdoAM AzxH sFEE] AHAa

(hypoxia) =71 &) f 55+ HIF-la @AY HAHES Azt a3E 929
Al

E X (Western blot) £AHE o] 83t ST, T, AAld 194 A=d 3
2 19 FgE 2 Hjmd 1A Az" sFEo] AHiti(hypoxia) ZZol sl
FEHE HIF-la @9dY AHS FEYEHOE AHolsts adE 428 EX
(Western blot) &A1& ©] %3}01 v} 123} 3 1:} |

A, ]i‘ﬂﬂok%ﬂ"ﬂ/ﬂ kel Aol AlEFQ HCT116 Al E(AZADE 2X
10° cell/ml2 TE3H3, 2447 5% WG ohe, Ad: E2AG: 1%, Fx

94%, o)|AFSIErA 5%, X 194 1% og FEADAA 4A1ZF B9 At HIF-1a 9

242 fEg ¥, Se4 19 FEES SO Svlel ol 0-30 pMe FE
HCT116 Al e z%a}?‘z E}%, 371 X%i

2 %@x}q ary S vlwsly] 93k ’c}s’: 20%%S aﬁﬁc}a}—t— e 34 49

Fgsidek. A7 ¥ FEE 18S SDS PAGE(sodium dodecyl
sulfate-polyacrylamide gel electrophoresis)®2 #2atal ZH|dgd =Fo2t
ol "h(polyvinylidene fluoride membrane)ol %71 ¥ HIF-la 3&A(R,D System
AP 2 HRP(horseradish peroxidase)i 219 22} A (Amersham-Pharmaciar}) =
AbgEte] HIF-1a @¥Eo] 42 A8, WH dx FHAE GAPDHE AHEs)

.

N
>
il
ofl
12
o
O

T B odgol AAloo] mE ggtEo] YA AA VHL(Von Hippel-Lindau)
o Tdo vXE JFFS Lotry] Hste VHL @l ES X2t
PVDF ol 5d3 o] 3 F5E0] &FEo de AE oA &
Ast7] Y&, HIF-1a & HEo| A& FeA HIF-1la FAE 2-vEREdE S
% 9E g8 ALste] Hojua, Al MEAE(Bactin)g ol &3te] wiel
< AFdie. 2 2HE =3 2 & 4o YA,
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E 32 B w9y duAde mE HFBEo] HIF-la £HS Assts A
=% Ushis =t

£ 4t 2 9o QUNdY] BE 3¥Eol HIF-la FHE AAse =
= Uyehys =do)

© 39 E 4o ek vheh o, & 4ge] AAdelA Az 55 19
FHEEL ANs AN GAPDH Ei e (B-actin® A4l 9B F
A gowA HIF-la @Hde) 442 FE JEHOE Ashstn FFIAA VHLY
2 Z73 Yee BAT £ 9

Wepq, & 2ol BE FYES 42 YHAIE HIF-1a9) F3E A
o FgelAA VLS wEE FAAIER, FYA FEAROR £85 A

%
g 5 Ao

ofo

<& 3> HIF-19) %4 $7@A¢ VEGF 2 EPO @ of 3lsha] 19 3gE o]

0 X e g8 Z=A(RT-PCR, reverse transcriptase polymerase chain reaction it

HIF-19] %% #AAE 3, VEGF(Vascular endothelial growth factor A)<=
do] 4 2 o] & xHoE @O]S}bﬂ] RolA Fag @ AA Aol
'EPO(erythropoiet1 )= HET AAde ]% ATg e AT, olE
A SARSL oo =23 FHold 7]046} A Q.

£ ‘I‘oﬂ 02 33rE Y HIF-1 A3 & 15171 3te], AAjo 104

rlr

Az 54 19 2ol HIF-1¢ g H ¥= Al VEGF 2 EP0Y 2y
& Ad#ste AEE -i—]éf‘s}% FAHRE, HFY AEFQ HCTI6E AXE A
g3to] thed 2o Yoz =439 |

AT FEI A HCT16 MEE 2X10 cell/m 2 HF5E, 4AT U
wokgh ohg, AAkd Z2ACEA 1%, B 94%, olAtEEA 5%) HEIE 4AT Ft

Aelshe] HIF-1a s 23S §58 &, AAd 14 Az8 3FFEL 0, 10, 20
pNe =EE A (2D oS, 7] ANE FACAM 1247 B wgEm
ETZ(trizol) e o] &3t mRNAS AASHGTH. oW, Wme 1004 AzA IS

(S
ok
ftjo

of W& HIF-1 &4 {FHA+9 vl st7] ¥ste 0, 10, 15, 20 uMYy ==
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A izt A 4¥9e AT, ggez, AAF RNAS RT-PRR 71E
(Invitrogenrh)E ©]-&3to] cDNAE HAdst RT-PCRT A AIZF RT-PCRE o] &3}
HIF-1a 9 %3 H$3-dAx< VEGF(Vascular endothelial growth factor A) 2
EPO(erythropoietin)® mRNA 2 SAsIth. oo, WF dix FAE GAPDHE
EAol ZZ3to] shatal 19 B VEGF, POl tid HeEd 2d A gHL
ZAQ89d. 2 A9E = 59 el |

Ir

5

S 5o B wyo) JaAdd] oe s5Eo] VEGE P EP0e] 2ae st
2 Yygys

=0l t,

= T

N

5 50 YEhd mEel Zo], AAld 1A Az stE] 19 g ES AHAA
Z0A WE d% #7222 GAPDHS] &dol= A &g FA gt 2y
HIF-19] ¥2& #F7#=x2l VEGF % EPOS] BdL AAld 19] SFES FEo] oJE7

oz AHge FAT & Yok

o
o2

<A 4> AAFA g FA W I Y S 1

Aol 1001A Zﬂ"ﬂ ﬂi}g% by ’6}"“ “HA 27 A 9A 24

TR, FYA7 R %—%Wﬂl% SAsto I e %—@ﬂ;ﬁfﬂr.

A

410" cells/moused) o)Alxx 2 QAF2 2L MEFQ HCTIE AIZE A%
o] olAata, ££4 FTHOE Bagch WG AEFE o)AF F Lz
ote] F718 =Ase] e 27 54.5 mOoE AHS W, AN 1M Az
SHEL g, FARorE, AdTo] dEAE 24 19 FFTEL 4
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(saline) 80%, DMAC 10% 2 EY 80(Tween 80) 10%2 TFAHE &uj(o]d}t, '&nj
Agta ol &AA SFEY FEIF 30 mg/kg7t SE=E dlod, 2z 15 ml/kg
£Foz vy 134 HARASGY. 2T JEES AUIeA] Fe &) AT
15 ml/kg¥ wd 13 BFF AR, HEEL EXEZ 2 mg/keg’t HEE 5,
Ztzt 15 ml/kg 8H R WY 134 FAFASG . o]F o MEF 517] 2 A
20,2, 3, 4,5, 6, 844 134 A3},
Z9k9] I 7| (tumor volume)E 3}7]9 F8A 12 AAMSIA 3L, AAd 19 3
FES HESIY HAUFA A9 54 HEE dotR7] AT w929 AFHSIE
F 3ol YEHARAZ, % FA R 279 ¥I}E = 40) JEFURATE. olu, ¥ 49
%) 3t7] A 22 AAbsIded, SEEAd o TF Y ANEE
B Roltt.

=z X
Mr o
iitlo
L

1 mm *y=(ZF A X 9 FE 2 0] mm)s (% UA E 2 &E 7 0] mm) ?s0.5

o\
0%
1o
1
N

[5:3H4 2]

pe—l

(NzxTTFA7-AdTT A7)

A &) B (%)= - s100
o=l ETEF27] ]
[T 3]
AAle] 19 FFEL biE AuEo] A] vpf 29 HF WH3H(%)
i Fo= 2o Ay o £
(n=5) | (mg/kg)| O 2 3 | 4 5 6 8
=T 0 100.0 | 103.2 | 102.5 | 102.0 | 104.2 | 106.6 | 105.5
+0.0{ 09| 09| +06 | +£3.3 | +£3.9 | *4.6
B) 3 2 100.0 | 101.7 | 101.8 | 103.2 99.1 98.7 95.6
+0.0 | +1.0 | +1.1 | +54 | +1.4 | +1.7 | 1.4
AT 30 100.0 96.5 94.7 96.0 100.3 | 101.4 99.9
+00 | 29| +23| +35 | +1,5 | +2.5 | *+2.3
=

g/kg?] g0z =

E 30] Uerd vie} o], A 19 FFEE 30 m
Jur F4e B2EA Qgkon, 6

Bl o WE AP 7|2k B% Sold 2
92 A% Wge HE2AUA) 272 2E Yz wasd APTN £
oz felg AF AL Q= AL ¢ & Ao g, N 19 FPEL
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S4ol A9 glo] YA FEYLOE Agd & Yok

[ 4]
stat 19] slgtEe] whE AFEo] olg FFIs] W (m)
T Fos B AR d £
(n=5) |(mg/kg/day 0 2 4 6 8
)
o) 2 0 0.0£0.0| 30.0 105.7 215.5 325.7
+5.3 +29.0 | +52.8 | +65.8
H] I 2 0.0+£0.0] 16.5 44.3 69.1 93.1
+3.9 +10.1 | +13.2 | +22.3
A 31 = (%) = 44 .9 58.1 67.9 71.4
AT 30 0.0£0.0| 19.4 50.6 114.3 176.8
+5.8 +20.9 | £36.8 | +50.0
A3 = (%) 35.3 52.1 47.0 45 .7
¥ 4] Yephd B}Q} Zrol, AAd 194 Az FFES 30 mg/kgs FAT
AHFe gz H|E 45.7%2 GAIEL] AL AEGeS € F o
weka, B g o i}J S AuTEas Ze AA W g S A H,
=xo] A glo] A FEAREoRE F&3A AEE + AT

<Ay 5> AWFo] A YA o I EH SA 2

AAe 16M AzxE HFESL FUFEASIRS P AFL 4 A B4
& {rtstz] 98l vzl AR H(in vive) Y 84 AU, FAA
o2%, Tvitt 5 viele —‘“r’: b2 A49T R dE2de T4
Fusg, 2¢a7] 2 FETAS SA% g9 BHL SHAT

9 A (& :BALB/c- nu/nu, Charles RiverAh)+= Ad 7|7+

=
g e, F&ol AAHE TE AUE ASHAT. FE 0SB hHAD F

(@]
N o
o
o
02
L
4r
In
:;

4x10" cells/moused] ©|AFEZ SlAF AFY MEFQ] Caki-1 MEFE A%
ZAo) o)Adlal, F&E& FHOE HINY. AFL AXFE o3 & ZEHg A
2 oo AVE A 49 A7IF 52.7 ' 0.2 Ak W, AAld oA A=

g eSS B4, FAHcRE, AFFd YA s AAd 19 IFES
F A 2 E o Cremophor) 10%, DMAC 10% = pH 10 =9 d g0pzE FAEHE= fuf(o]
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3, 'gm B o] LIAA HFFE %7} 20 mg/kg’t HEE o, 7zt
15 ml/kg §F22 wWd 1594 FAAFASUTG. dE2Te FFEL FA7ieA &2
&} Bzt 15 ml/kg¥ WY 13 BFFASIL, BlaTdS EXHZ 2 ng/kg7t HE
2 3lod, 2+ 15 ml/kg £F o2 wd 134 AWEAS AT, o]F & AEFY
a7l 2 AFL 0, 2, 4, 7, 9, 11, 144dA ) 134 =A3

Zoko]l A 7](tumor volume)s Ao 49 7] 84 12 ALssin, A
o 19] SFEL WES AYFA A9 B AEE dolry] 9T vf29 A
ZWse ¥ 5o YL, % FA 2 =279 #©H3E F 6o YEUHAT. o]
. F 69 AAZ(H)E ] £ 28 AxrsGed, SFFE g% TS A

[E 5]
318t 19] 318lE 9] ulE AMEA ] o3 ng29 AF WI(%)
i Fojg _ 2o Ay o £
(n=5) | (mg/kg/da 0 2 4 ‘7 9 11 14
V)
 Z 0 100.0 103.5 104.0 104.9 105.0 105.4 106.6
+0.0. {1 £1.1 +1.6 .| +£2.7 +2.7 +3.1 +5.4
AE T 20 100.0 104.7 105.3 105.5 106.6 107.3 109.5 _
+0.0 +1.7 +2.2 +3.1 +4.9 +6.8 +6.4
8] 1 7+ 2 100.0 104 .7 103.8 103 .4 101.8 _1 3.0 102.9
+0.0 +1.9 +3.8 +2 6 i3.6 +3.6 +5.3

E 59 UEelY B} o], AAd 19 FIELS 20 mg/kgd |FLE FE
1
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AN 19 33gE ulE AuWEoo] o3 Foar] Ws 2 HEFYU T4 FA
T 151‘04'%k ’ %—ookﬁﬂ(mmg) %‘ooh”tlj*
(n=5) |(mg/kg/ Al(mg)
day) o] A% o &

0 2 4 7 9 11 14 14

= 0 0.0 20.9 52.8 102.3 | 148.9 | 204.5 | 289.7 | 909.3
+0.0 | £4.0} +11.9] £12.2] £30.4{ £39.2| +64.5[£216.0

AT 20 0.0 17.1 41.4 77 .6 107.0 | 141.9 | 200.2 | 640.0
+0.0 +2 0| +13.5] +11.8] +18.5] £14.8] +£34.2| £61.8

2] 3l = (%) - 18.4 21.6 24.2 28.2 30.6 30.9 29.6
=l 2 0.0 16.7 38.7 07.8 33.5H 120.9 1 156.9 | 472 .4
+0.0 +2.3 +4.8 +86 | +£19.6| +36.0] +51.3|4+137.6

A & = (%) - 20.1 26.6 33.8 40.6 40.9 45.8 48.0
T 6ol UERE upel gol, AAld 194 AxH FLES 20 ng/keE FAT

Auze gETol vt ok 3089 FPYF AA ETF BIFHAT

h=) 1—

zrldoz, B Agd sollM vehd I &4 A7 HIF-1a 9 T8 #a
o

o] g AR golry] ¢t FFzA e HANSHI S AT, FA A
2 uaFoz EXEH T (topotecan) S AL, dFTLE AA G 19 FIELS
Aelste] Tz Wk APL AAEAD, 1 AHE = 69 YERA AT

= g B 2ol YAl wE SgEo] s HIF-1a o o] Tash

ki
o)
S
T
AU
o
=
)
m
o
=
N
o
fo
o
—o
=
rr
e
=
L
o
Lo
s
e
o
q
P
ol
ue)
(]

meba, 2 wel 88k 19 FPES ANFAY ¢ FFEAANAM HIF-
1o BEL ZAAA T4 AL JHAY, B4l A o LA FEHET

= 4837 AhgE F sl

<Agel 6> AAERAL A B4 B}
Sa4 19 BEEol AQIBALL st A FYo) gaHE AE

g SQaTA e 2ol g FAagic
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FAHez, 6558 4R F(C57BL) 59l8] & 1o & 3kl Bl6F10 melanoma
AZTZFE o3t GAME wYg £ 554 19 3HE 20 mg/kg T2 543 v
B} Bdsta) Fogo] ZAaHE AR AMES A4 9dA A=E TFSIGT. o
ZTOZE 10% DMAC, 10% e EXol Z 80% W (pH 10)9] EFEHS vjdritt
Eo3l9la, HATFoEE EXEHZHTopotecan) 2 mg/kg:% 29mte} 13] Fofshoq,

o~ AFWs 2 YHE AREH & &AL, 1 Z2I4E F 7, B 8,
7 2 = 8ol ek, oW, st7] ¥ 89 ZokiﬂL A 49 8] 12
Axslgn, ANEE AE 44 A7) 48k 22 AAFsETh

[E 7]
AAo 19 FE B B Al w20 AF WI(%)
i Folg Fo A3 A £
(n=5) (mg/ke) 0 2 5
Y27+ 0/day 100.0+£0.0 102.94+0.7 107.5+1.7
i R 20/day 100.0£0.0 102.6+1.6 107.6+3.9
H] o 7+ 2/2day 100.0+0.0 101.24+0.6 103.7+1.4
3}% / o7 F=

T 7o) Jebd uie} o], AAld 19] 3
28k

(£ 8]
slo] 1o] slgtEe] ¥E 2=l o3 Zok7] Wal(m)
T FAE T A% o T
(n=5) (mg/ke) 0 5 1 >
) ot 0/day 0.0£0.0 | 33.4%£6.4 | 47.0£7.8 | 78.5£11.2
i 20/day 0.0+0.0 | 26.8+3.6 | 36.4+4.8 | 55.84+5.8
A = (%) - 19.7 22.5 28.9
Ml | 2/2day 0.0+£0.0 | 20.9%2.6 | 27.14+2.3 | 42.9+4.5
A 8 = (%) - 37.4 42.4 45.4

E 8l ehd niet Zol, AAjd 1eA Axd SFES 20 mg/kge FA
AFTe ol Hate] 28.9%% AT AFE AMEASS & F A
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78 B owne Qe mE $§Ee] A4EH Yo vAE JFL
SN e

8 B uwo) A e mE Bl A4ER Ao HlAE JFL
Ll Abzlol |

5 7 9 & g JEhd whe} o], AAd 19 HFEL FY = 25}
ASols o} ‘“d AP e 54 Fe Ao vad ANGR WA £ ek 40%

AREBAE A &40l

rlo
32

ek, 2 ERe mE Feh 19 Sd=
cuz, gAY FadRez AdE F Uo.

<A 7> A FEo|F(cell migration) A &3 H7}

AN 19] B0l AEolFE JAsE AFHE HIEH] Aste], FAH-A
2 (wound-healing) A8< 38 dt. FAROCZE, 6-9 AEujFE&7]o IME
(A2 1bid)E BAL ol gstd FFl & F3L HCT6 AIES 3x10 cell/ml
TEE 7 %%101]' 70 WA 9tk o, AME F9d wjAE AY Yol Fu
24N 7+ & WAL o] &3t} JANEE 243 AAT F WiAE AE7F FAL vH
A EelA A FEE FEA AFEd. agn, dxTole DMSZF Hrhd M

A& golF %‘?ﬁ“ﬂ]b 10 pMe] AAld] 14 a2 o] HrlE A3 wA S
dolE o 4 8/\12_}01 AY T HujAoz AEo|TY AHE Tt 2 Ao
g = 99 el

We] gaNdd] BE Aol AEIFL JASE AL A

S 9o Ubebd mhe} Zo], AAd 19 HFEL 10 pll AYSFALS Aol
ATl Fo] WA pape SANATH

u}a}xﬂ 2 odgo] e P EL HXolF oA Aol Jeuz, ekl
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<dge 8> ¢ ol A HA H7L

AAld 19 g0l ¢ AolE ‘—’ixﬂa}% A2 golstaxl ey go] A
S s

TAHoR, 658 43I FH(C57BL) 6vElE 122 3Fo] BI6F10 melanoma
148 n GHAE wlF T 84 19 SFE 20 mg/kg FEE 1293 T
oJsle] Fogo]l AAHE A=Y AR A AA FEE FHSUH.

o E7F F
fzs AASFE uduitt Fo981¢ 1, ¥vuFdls EXHZH(Topotecan) 2

ng/kgS 2dvlt) 13 Fosto], vhe2e] s 2 4 Ho] AEE SHIG
O APE ¥ 9, ¥ 10 2 £ 109 YERAAT

[® 9] |
AN 19 3E B Bo] Al w20 AF WI (D)
T ol ek T A% 4 F
(n=6) (mg/kg) 0: 2 5 7 9 12
=T 0/day 100.0 101.4 | - 105.5 105.0 106.8 107.1
+0.0 +2.5 +2.9 +2.5 +2.6 +2.7
A& F | 20/day 100.0 98.7 101.2 103.4 107.6 107.6
+0.0 +3.4 +4.6 +38 ' +£2.8 +3.3
v | 2/2day 100.0 101.0 103.5 104.0 104.3 103.7
+0.0 +2.9 +6.1 +4.6 +6.2 +5.5 |
9ol vlelY wle} Zro], AAld 19 FHFIES 20 mg/kge] EFLE FE=

d
-
O

A

N 1 HHE 2R /7 B B s BAHx ggoH, vhg

Az Wl H2Y(129A) 2% 2W g2 vmste] AgTaM FAY
2 g8 AF gaAE gE AL ¢ F A rr+aw ekl 19 e

ol A Qo) FLAY fELELR 8D F

i)

o o{}l
olx
oX
r[o

r{o

_'

AT},
[& 10] |
AAd 19 e B T Al o Hol #F o ¥ e
T (n=6) Eof 2 (mg/kg) Hold =94 #3 F
o 0 306.8+23.1
A& 20/day 207 .0+47.5
o] A= (%) - 32.5
vl 7+ 2/2day 148.3+49 .4
o] A3 % (%) - 51.7

= 10¢ £ 29 ddAdd e gFE A2 A # & Aol = 7
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¥ 10 ¥ = 109 Jebd uvie} Zol, AE HFY(day 12)9 P2 E A
ANA He] FF 2 48 4A0R ASd A BRFES BE 306,879 Ho| &
AL FAT wdd, Ao 19 FFEE 20 mg/kgS FoF LTS HIT 20779
Aol FAWE FAstA, 32.5%9 FAHLE Fog HMo] dAl E4& e

melad, B dygo] wE 35t 19 dFELS & ol JA EA4o] o=
2, gAY FEHELR A}%% =

olal, B o] ZAEL o] &g AAAE dAITt.

<A A 1> 2HAY A==

slskal 19 slgtE 2 g

S lg

A7 AES EFsta ZjAxe SRSt AAE Az

<AA e 2> AA ] Az

siaba] 19 3E 1100 mg

S5T AE 100 mg

3 100 mg

g oldAl vlovle 2 mg 4

2719 AES ZEF T, A9 AA AUy wet g Ast AAE A
Z3

AA 3> AEAY Az
Fo44 19 G2

D

9

svjobAL T %

47 AEe EFE T, B R
Ase] AEAS Az

100 mg
100 mg
100 mg
2 mg

A9 Azl B Ay

2

£
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<A Al 4> FALAA O] AZE

PCT/KR2011/007710

gtstal 19 SEE 10 pg/md

2 FAFBP pH 3.52 H 71X

FAHE 9 EE BP Hol 1 ml

Agsk §H9 ZALG ASUIEF BP Fo B @] w2 a4 19 5
29 gAY T, AHE S99 IS F& P2 BPE AR pH 3.58 zdE
3, 28 dSEF BPE ALgste 43¢ zAsn B9 TP, §498
=y 55z 95 Y 1 9T 2o AN T, $DE SHNLoZH T
HB AR BYATIL, 120 ColA 15 B o] LESZo|BAA AFsq F
A E Az,
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(79 HHA)
(A3 1]

7] sEhe] 12 FAIEE AT SFE TE o9 FHoz HEIeT o

rr

[53h4) 1]

(F7] oA 19014,

Re Crpdd EE &4 A7 TE Cpp2@Al3gle] i,

R= -H, COORs, COORsRs, -SO:NHz, -S0:Cia® 4] & 54 ¢4 E+ -CONHR
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