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££^±j!c 

m±, m* 

{mmiAim^^ «> IBI^^W±^JIC@O gitra^WH 

§1 500 il# BjS S MM, St #S§ (protein tyrosine 

kinases or PTKs)2£^MSI-^MSI®H®(serine-threonine kinases) 

fttHiS, XnJ^^J^##Si(receptor kinases)^:#^##Si, llfert^Slo 

MSSM,H#Si» iii^SSMll^##Si(receptor tyrosine kinases or RTKs), 

ijy^^h &um-
> M#^##Si^^^HllifeM#Ii(cytosolic kinases)o 

RTKs 5£#(growth factor receptors), 19 

(a)HER :^( jfc fln 'U, Ml'S W M. lift, lli'j:iri" EGFR(epithelial growth factor receptor) > HER2> HER3 

R HER4o EGFR Tarceva®, Tykerb®#^!!£?[# 

Erbitux® fit) IGfe o 

(b)|±||^^^^#(insulin receptor or IR)> I M^^(insulin-like growth 

factor I receptor or IGF-lR^^JII^jftSH^ffl^WSH^Kinsulin receptor-related receptor or IRR) 

Mo ^WlGF-lR^HAW^fefe, {Si^^lR Affile, 
ioo%t@N, WM IGF-IR Wygfi, IR IR 
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(cjllllyJMfi^^K L^M J°2 ̂ (platelet-derived growth factor receptor or PDGFRs)^;^ , iAWi 

PDGFR-a> PDGFR-P> CSF1R> c-KIT R c-fmso ^ c-KIT Gleevec® 

(d^lfftiStfe^lilif15£#(vascular endothelial growth factor receptors or VEGFRs)^;^ , 

MS FLTl(Fms-like tyrosine kinase 1 VEGFR1)> KDR(^ VEGFR-2)^ FLT4(^ VEGFR3)o 

^ ̂  fit) W Sutent®^P Naxavar® fit)o 

(e) 1ft 13 (fibroblast growth factor receptors or FGFRs)l|Cij^, III© 

FGFR1 > FGFR2> FGFR3 R FGFR4 R 7 -MS# FGFK FGF2> FGF3> FGF4> FGF5> FGF6 

R FGF7o 

(f)MET MM, III© c-Met JiK^A^Iff^iifttfe^l3^5H^(human hepatocyte growth factor 

receptor or hHGFR)^ RONo ^ c-Met 

(g)RET "WM, RET^GDNFiC^J^fi^#, #^RET51> RET43 RET9 isoformso 

(h)Eph UM^mUM^iPMB^^X^UM, S 16 ^#(EPHAK EPHA2, 
EPHA3, EPHA4> EPHA5> EPHA6> EPHA7> EPHA8> EPHA9> EPHAKh EPHB1 > EPHB2> 

EPHB3 > EPHB4> EPHB5> EPHB6)^P 9 ^M£#(EFNA1 > EFNA2> EFNA3 > EFNA4> EFNA5 > 

EFNBK EFNB2> EFNB3)Mo 

AXL AXL -fepq UFO/ARK/Tyro, K 

GAS6O AXL fi^t-^a5ft^#^fff4f®^M4aM (CML) mmn 
s@o AXL WM 
AXLrmmmmnmo 

W 24 11 ^$.UM, ^in^Src> Frk> Btk> CsK> Abk Zap70> Fes> Fps> 

Fak> Jak R AcK M.MM<> Src III© Src> Yes> Fyn> Lyn> Lck> Blk> 

Hck> Fgr> AUR1 > AUR2 R Yrk #g£„ jE#^fflfi^$4B Neet, K.; Hunter, T. Genes to Cells 1996, 

1,147-169 &iidt3lfflfitdti§Ko 

Gleevec®,S. Sprycel®fit)^^IGfeo 

£n±#r&, ^U3\%fr 
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wst§^ 

i&SSiZiSfeft.Si (histone deacetylase sK HDAC ) ^UN 16^ 

SSc^^SfiN-MlH^, i^ftfc^iftDNAgh^m ;AMffi±$f^m^DNA|l^ 
wiii urn (HDACS) irai^sgeiNStt, M^mm-. M-m 
MSHDACK HDAC2> HDAC3 fll HDACS, 'ti'il'J ' ji'll^lliil'I RPD3 M^!; Mi "- A A HDAC4 
HDAC5> HDAC7 ^P HDAC9, HDA1 MM-, HDAC6 ^R HDAC 10 
it&, Ha mM; HDAC 11 IV M, Kl HDAC ^ M 

a 11 ^ HDAC SAHA 
(Vorinostat), trichostatin A (TSA)^#ft5!jo HDAC 

HDAC 
tf, Vorinostat, fi^p 2006 ̂  FDA 

#:T#£*fflJMo HDACWfiJM^W^, 
So 

£>$1*1^ 

—Wc&^( I ) #r^: 
v1 H n H v2 

£f?FQ 
(I) 
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V^R V2 ltft> -OCF3> -CF3> -N02> -CN> -OH> -NH2> -NMe2> 

Ci-6 ^31 > C2-6 C2-6 C3-6 C3-12 Ci-6 C3-6 

C3-12 

R^PR' Q» 

StW$® Q, 
O 
)-Y-X-J-L-A-i-

HO-N 
H ; 

A^O> NFL S(=0)m> Cw§MW4Alffl, J.A^MRJI&G1^; 

L^CI_6^S> c2.6j;«> c2.6^S> C3.6TOS> C6T?S> C5.6^S> C3.I2^IH^ 

IM^Llffl, J.L ^^SBTI^G2^; 

J^O> NFL S(=0)m> Ci_6^$> C2-6^«> C2-6^S> C3-6if^S> C6T?S> C5-6^ 

C3.12 J iKH, JEL J ^ 6t)S RJIJ^ G3 

x ^-c(=o)-> -s(0)m-> Ci_6 c2-6 *#$> c2-6 C3-6 c6 C5-6 
C342 it x JEL x ^ 6t)S RJIJ^ G4 

Y^CI_6^$> C2-6^S> C2-6^S> C3-6TOS> C67?S> C5-6^S> C3-UM^ 

MW4Y1B, RY ^WaRJl^G5^; 

G\ G\ G\ G4R G^M^Jt^ H> -CN> -CF3> -C02H> ltft> Ci_6^S> C3.6 

C2-6^#S> C2-6^S> C67?$> C5-6^7?S> C3-i2^l0ifS> RJ0-> RJR2N-> R1S(=0)m-> 

R1R2NS(=0)m- > R3C(=0)- > R1R2NC(=0)- > R10C(=0)- > R3C(=0)0- > R1R2NC(=0)0- > 

R3C(=0)NR1-> R1R2NC(=0)NR4-> R10C(=0)NR4- > R1S(=0)mNR4-> R1R2NS(=0)mNR4-> 

R1R2NC(=NR5)NR4- > R1R2NC(=CHN02)NR4- > R1R2NC(=N-CN)NR4- > R1R2NC(=NR5)- > 

R1 S(=0)(=NR5)NR4-t'j( R1R2NS(=0)(=NR5)-; 

R\ R\ R\ R4^R5^lJ^Jt^H, Ci_6^S> C2.6^«> C2.6^S> C3.6TOS> 

C6T?S> Cs-e^SiK C3-nMs^; ^ R1 ffl R2fU^±ltf, 

C^uMnM^ Cs-nMv^uJ^ 0> N> S(=0)m&J^; JL R\ R2> R\ 

R4,&R5^MRjlMft> CN> CI_6^S^C3.6TO^X^; 
m = 0-2 o 

—(I a) W\ 
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HO-N 
H 

O 
VY-J-L-A 

MeO 

V1^ -OCF3, -CF3> -CN> -NMe2, Ci_6^S, c^U 

3j|> C342 S^Iltif Cl_6 C3_6 if C3_12 

A^O> NH JiK S(=0)m, J.A^WaRJl^G1^; 

L ^/j\ Ci_6 C3-6 ifJEL L ^ ffyMi RJ|J^ G2 IX 

J^0> NHg£S(=0)m, J. J ^MRJI&G3^; 

Y^Ci_6^S^C3.6if^S, KY ^MRJI&G5^; 
m = 0-2 o 

—(I b) W\T^-. 

V'^V2^ltft> -OCF3> -CF3> -CN> -NMe2> Ci_6^S> C3-6i^ 

3j|> C342 s^clltif iK> Ci_6 C3_6 if C3_i2 ^Isif 

A^O> NH JiK S(=0)m, J.A^WaRJl^G1^; 

L^CI_6^S, KL ^MRJI&G2^; 

J ^?ZK C3_6 if C3_i2 ^Isif S, JEL J ^ 6t)S BJIJ^ G3 IX f^; 

X^-C(=0)-> -S(0)m-if$4xlH; 

Y^Ci.6^S^C3-6if^S, KY ^MRJI&G5^; 
m = 0-2 o 

—(I c) W\T^-. 

0 
MeO 

) 
^Y-X-J-L-A „ KIU) 

HO-N 
H 
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HO-N 
H 

O 
VY-J-L-A 

MeO 

V'^V2^ltft> -OCF3> -CF3> -CN> -NMe2> Ci_6^S> C3_6if^ 

A^7KO> NH JiK S(=0)m, 

L ^/j\ Ci-6 C3_6 if JEL L ^ ffyMi RJ|J^ G2 IX 

J^O> NH JiK S(=0)m, J. J ^MRJI&G3^; 

Y^Ci.6^S^C3.6if^S, KY ^MRJI&G5^; 
m = 0-2 o 

(I d) W\T^-. 

v1^ V2 ltft> -OCF3> -CF3> -CN> -NMe2> Ci_6^S> C3_6if^ 

3j|> C3_12 ^Igif iK> Ci_6 C3_6 if C3_12 s^clliif 

A^O> NH JiK S(=0)m, J.A^WaRJl^G1^; 

L^CI_6^S, KL ^MRJI&G2^; 

J C3_6 if C3_i2 s^clliif iK, JEL J ^ 6t)S BJIJ^ G3 IX f^; 

X^-C(=0)-> -S(0)m-if$4xlH; 

Y^Ci.6^S^C3.6if^S, KY ^MRJI&G5^; 
m = 0-2 o 

—( I e) ffiTF: 

iH> C3_i2 s^cIStif C3_6 if C3_i2 s^cIStif 

0 i 
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V'^V2^ltft> -OCF3> -CF3> -CN> -NMe2> Ci_6^S> C3_6if^ 

3j|> C3_i2 s^clltif iK> C3_6 if C3_i2 

L ^tzjK Ci_6 C3_6 ifJEL L ^ ffyMi RJ|J^ G2 IX f^; 

Y^Ci.6^S^C3.6if^S, KY ^WaRj|^G5l|X^o 

—( I f) fffTjk: 

V'^V2^ltft> -OCF3> -CF3> -CN> -NMe2> Ci_6^S> C3.6if^ 

3j|> C3_i2 ^Isif iK> C3_6 if C3_i2 ^Isif 

Y^Ci.6^S^C3.6if^S, KY ^WaRj|^G5l|X^o 

—( I g) fffTjk: 

V'^V2^ltft> -OCF3> -CF3> -CN> -NMe2> Ci_6^S> C3.6if^ 

3j|> C3_i2 ^Isif iK> C3_6 if C3_i2 ^Isif $lS; 

L ^tzjK Ci_6C3_6ifJEL L ^ ffyMiRJIJ^ G2 lXf^° 

—(I h) W\T^-. 

V'^V2^ltft> -OCF3> -CF3> -CN> -NMe2> Ci_6^S> C3.6if^ 

HO ,NH 
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C3.12 ^Iflif C3_6 if ̂ ftiKiiK C3_i2 ^litif ftiK; 

L Ci_6C3-6ifItSi JEL L ^ffyMiRTIJ^ G2 lXf^° 
—#^p(I i) W\T^-. 

v'lnv2^ltft> -OCF3> -CF3> -CN> -NMe2> Ci_6^S> C3-6if^ 

3j|> C342 ^"Iflif iK> C3_6 if C3_i2 ^"Igif 
Y Ci_6C3-6if ̂ 3j£, JEL Y ^EftlB,RJIJ^ G5 lXf^° 

M43-il-44[7-[[l-[2-(^M$)-2-ftf^$]-4-R«^]¥ft$]-6-¥ft^-4-RfBf|S]ft$]^ 

^]_M-(4-il^)ifM^-l,l-^¥»»; 

M'-[3- il -4-[[7-[3-[[2-( B. M ® )-2- ftftZi$]M$mft$ ]-6- ¥ ft $ -4- Rf Bf| $ ] ft $ ] ̂  

^]_M-(4-il^)ifM^-l,l-ll¥»Ml5; 

M'-[3- il -4-[[7-[3-[[3-( B. M ® )-3 - ftjffil]Sl]Sftl ]-6- ¥ ft $ -4- Rf Bf| $ ] ft $ ] ̂  

^]_M-(4-m^)if|^^-l,l-^¥SM; 

M'-[3-il-4-[[7-[2-(^MS)-2-ft^ZiftS]-6-¥ftS-4-RiBtlS]ftS]^®]-M-(4-il^S)ifM 

^-l,l--:¥«; 

M'-[3-il-4-[[7-[3-(^MS)-3-ft^MftS]-6-¥ftS-4-RiBtlS]ftS]^®]-M-(4-il^S)ifM 

^-l,l--:¥«; 

M'-[3-il-4-[[7-[4-(^MS)-4-ft^TftS]-6-¥ftS-4-RiBtlS]ftS]^®]-M-(4-il^S)ifM 

^-l,l--:¥«; 

M'-[3-il-4-[[7-[5-(P5MS)-5-ft^^ftS]-6-¥ftS-4-Bil#S]ftS]^a]-iVl-(4-il^S)ifM 

^-l,l--:¥«; 

M'-[3-il-4-[[7-[6-(^MS)-6-ft^SftS]-6-¥ftS-4-RiBtlS]ftS]^®]-M-(4-il^S)ifM 

^-l,l--:¥«; 

M'-[3-il-4-[[7-[7-(^MS)-7-ft^MftS]-6-¥ftS-4-RiBtlS]ftS]^®]-M-(4-il^S)ifM 

^-l,l--:¥«; 

M'-[3-il-4-[[6-[[l-[2-(^MS)-2-ft^ZiS]-4-R^P^^]¥ftS]-7-¥ft®-4-RiBtlS]ftS]^ 

^]_M-(4-il^)ifM^-l,l-ll¥»»; 
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M'-[3-il-4-[[6-[3-[[2-()-2-ftf^$]M$]Mft$]-7- ¥ ft$-4-Rf BflS]ft$]^ 

S]-M-(4-il^S)ifM^-l,l-^¥S»; 

M'-[3-il-4-[[6-[3-[[3-()-3-ftjffil]Sl]Rftl]-7- ¥ ft$-4-Rf BflS]ft$]^ 

S]-M-(4-il^S)ifM^-l,l-^¥S»; 

M'-[3-il-4-[[6-[2-(^MS)-2-ft^ZiftS]-7-¥ftS-4-RiBtlS]ftS]^S]-M-(4-il^S)ifM 

^-l,l-^¥»; 

M'-[3-il-4-[[6-[3-(^MS)-3-ft^MftS]-7-¥ftS-4-PiBtlS]ftS]^S]-M-(4-il^S)^M 

^-l,l-^¥»; 

M'-[3-il-4-[[6-[4-(^MS)-4-ft^TftS]-7-¥ftS-4-RiBtlS]ftS]^S]-M-(4-il^S)ifM 

^-l,l-^¥»; 

M'-[3-il-4-[[6-[5-(^MS)-5-ft^l^ftS]-7-¥ftS-4-RiBtlS]ftS]^S]-M-(4-il^S)ifM 

m,l-^¥»; 

M'-[3-il-4-[[6-[6-(^MS)-6-ft^SftS]-7-¥ftS-4-RiBtlS]ftS]^S]-M-(4-il^S)ifM 

^-l,l-^¥»; 

M'-[3-il-4-[[6-[7-(^MS)-7-ft^MftS]-7-¥ftS-4-RiBtlS]ftS]^S]-M-(4-il^S)ifM 

^-l,l-^¥»; 

M'-(4-il^S)-M-[4-[[7-[[l-[2-(^MS)-2-ft^ZiS]-4-R^P^S]¥ftS]-6-¥ftS-4-RiBtlS]ft 

M'-(4-il^S)-M-[4-[[7-[3-[[2-(^MS)-2-ft^ZiS]MS]MftS]-6-¥ftS-4-RiBtlS]ftS] 

M'-(4-il^S)-M-[4-[[7-[3-[[3-(^MS)-3-ft^MS]MS]MftS]-6-¥ftS-4-RiBtlS]ftS] 

M'-(4-il^S)-M-[4-[[7-[2-(^MS)-2-ft^ZiftS]-6-¥ftS-4-RiBtlS]ftS]^S]ifM^ 

-l,l-^¥»; 

M'-(4-il^S)-M-[4-[[7-[3-(^MS)-3-ft^MftS]-6-¥ftS-4-RiBtlS]ftS]^S]ifM^ 

-l,l-^¥»; 

M'-(4-il^$)-M-[4-[[7-[4-(^M$)-4-ftftTft$]-6-¥ft$-4-RfBf*$]ft$]^$]ifM^ 

-l,l-^¥»; 

M'-(4-il^S)-M-[4-[[7-[5-(^MS)-5-ft^^ftS]-6-¥ftS-4-RiBtlS]ftS]^S]ifM^ 

-l,l-^¥»; 

M'-(4-il^S)-M-[4-[[7-[6-(^MS)-6-ft^SftS]-6-¥ftS-4-RiBtlS]ftS]^S]ifM^ 

-l,l-^¥»; 
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-l,l-^¥»; 

M'-(4-il^S)-M-[4-[[6-[[l-[2-(^MS)-2-ft^ZiS]-4-R^P^S]¥ftS]-7-¥ftS-4-RiBtlS]ft 

M'-(4-il^S)-M-[4-[[6-[3-[[3-(^MS)-3-ft^MS]MS]MftS]-7-¥ftS-4-PiBtlS]ftS] 

M'-(4-il^S)-M-[4-[[6-[2-(^MS)-2-ft^ZiftS]-7-¥ftS-4-RiBtlS]ftS]^S]ifM^ 

-l,l-^¥»; 

M'-(4-il^S)-M-[4-[[6-[3-(^MS)-3-ft^MftS]-7-¥ftS-4-RiBtlS]ftS]^S]ifM^ 

-l,l-^¥»; 

M'-(4-il^S)-M-[4-[[6-[4-(^MS)-4-ft^TftS]-7-¥ftS-4-RiBtlS]ftS]^S]ifM^ 

-l,l-^¥»; 

M'-(4-il^S)-M-[4-[[6-[5-(^MS)-5-ft^^ftS]-7-¥ftS-4-RiBtlS]ftS]^S]ifM^ 

-l,l-^¥»; 

M'-(4-il^S)-M-[4-[[6-[6-(^MS)-6-ft^SftS]-7-¥ftS-4-RiBtlS]ftS]^S]ifM^ 

-l,l-^¥»; 
M'-(4-il^S)-M-[4-[[6-[7-(^MS)-7-ft^MftS]-7-¥ftS-4-RiBtlS]ftS]^S]ifM^ 
-l,l-^¥llo 

M43-M-44[74[H2-(^M$)-2-ftf^$]-4-R«S]¥ft$]-6-¥ft$-4-RfBf|S]ft$]^ 

$]-M-(4-®^S)ifM^-l,l-^¥$»; 

M'-[3- ® -4-[[7-[3-[[2-( )-2- ftf^$]M$]Mft$ ]-6- ¥ ft $ -4- Rf Bf| $ ] ft $ ] ̂  

$]-M-(4-®^S)ifM^-l,l-^¥$»; 

M'-[3- ® -4-[[7-[3-[[3-( )-3-ftjffil]Sl]Rftl ]-6- ¥ ft $ -4- Rf Bf| $ ] ft $ ] ̂  

$]-M-(4-®^S)ifM^-l,l-^¥$»; 

M'-[3-il-4-[[7-[2-(^MS)-2-ft^ZiftS]-6-¥ftS-4-PiBtlS]ftS]^S]-M-(4-il^S)ifM 

^-l,l-^¥»; 

M'-[3-il-4-[[7-[3-(^MS)-3-ft^MftS]-6-¥ftS-4-PiBtlS]ftS]^S]-M-(4-il^S)ifM 

^-l,l-^¥»; 

M43-®-4-[[7-[4-(^M$)-4-ftf^Tft$]-6-¥ft$-4-PfBfl$]ft$]^$]-M-(4-®^S)ifM 
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*£-1,1 -^¥»; 

M43-®-4-[[7-[5-(^M$)-5-ftf^M]-6-¥M-4-RfM]M]^$]-M-(4-il^S)3ffi 

*£-1,1 -^¥»; 

M'-[3-®-4-[[7-[6-(^MS)-6-ft^SftS]-6-¥ftS-4-RiBtlS]ftS]^S]-M-(4-®^S)ifM 

^-l,l-^¥»; 

M'-[3-il-4-[[7-[7-(^MS)-7-ft^MftS]-6-¥ftS-4-RiBtlS]ftS]^S]-M-(4-il^S)ifM 

^-1,1-^¥M; 

MH4-M^$)-M-[4-[[7-[[l-[2-(^M$)-2-ftf^$]-4-R«S]¥M]-6-¥M-4-Rftf|S]ft 

MH4-M^$)-M-[4-[[7-[3-[[2-(^M$)-2-ftf^$]M$]MM]-6-¥M-4-RfBf|S]M] 

MH4-M^$)-M-[4-[[7-[3-[[3-(^M$)-3-ftf^$]M$]MM]-6-¥M-4-RfBf|S]M] 

M'-(4-il^S)-M-[4-[[7-[2-(^MS)-2-ft^ZiftS]-6-¥ftS-4-RiBtlS]ftS]^S]ifM^ 

-l,l-^¥»; 

M'-(4-il^S)-M-[4-[[7-[3-(^MS)-3-ft^MftS]-6-¥ftS-4-RiBtlS]ftS]^S]ifM^ 

-l,l-^¥»; 

M'-(4-il^S)-M-[4-[[7-[4-(^MS)-4-ft^TftS]-6-¥ftS-4-RiBtlS]ftS]^S]ifM^ 

-l,l-^¥»; 

MH4-M^$)-M-[4-[[7-[5-(^M$)-5-ftf^M]-6-¥M-4-Rftf|S]M]^$]JfM^ 

-l,l-^¥»; 

M'-(4-il^S)-M-[4-[[7-[6-(^MS)-6-ft^SftS]-6-¥ftS-4-RiBtlS]ftS]^S]ifM^ 

-l,l-^¥»; 
M'-(4-il^S)-M-[4-[[7-[7-(^MS)-7-ft^MftS]-6-¥ftS-4-RiBtlS]ftS]^S]ifM^ 
-l,l-^¥llo 

M43-M-4-[[7-[[l-[2-(^M$)-2-ftf^$]-4-R«S]¥M]-6-¥M-4-RfBf|S]M]^ 

S]-M-(4-®^S)ifM^-l,l-^¥S»; 

M'-[3-®-4-[[7-[4-(^MS)-4-ft^TftS]-6-¥ftS-4-RiBtlS]ftS]^S]-M-(4-®^S)ifM 

^-l,l-^¥»; 

M43-®-4-[[7-[5-(^M$)-5-ftf^M]-6-¥M-4-RfBfl$]M]^$]-M-(4-®^S)ifM 

^-l,l-^¥»; 
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PG % BOC m CBZC 

/vm Scheme 2 

Scheme 2 

HO 

RR 

BOC 

(1) 

O 

B-4 , Base ^ 
M 

OMe or OTs 

(2) HCI or TFA 

RR MeO or EtO' 
(1) 

^:LG 

OH 
HN' 
(t° i 

Base B-1 

A-1a: C6-OMe, C7-OH 
A-1b: Ce-OH, C?-OMe 

O 

A-7 

(2) HONH2.HCI, Base 

O 
RR 

O 

A-8 

V1^ V2 -OCF3> -CF3> -CN> -NMe2> Ci_6^S> 

C3-12 S^clltif C3_6 if C3_12 

s= 1-lOc 

J/j?St Scheme 3 
Scheme 3 

A ° 

HO 

fj 
Me( MeO or Et< (At16 

B-1 

Base 

A ° irN* 
MeO or EtO. 

A-9a: C6-OMe, C7-OH 
A-9b: Ce-OH, Cy-OMe 

~W B-5 

Coupling reagent 

Y~^c 

Reduction 

MeO or EtO. 

A 0 

Y"V< 
A-10 

O A-11 

V' H VV H V2 

£r"^O 
MeO or EtO. 

HONH2.HCI 

yv° 
0 A-12 

Base |_| 

Y^' 

V1 H Y7 H V 

,0*J¥0 
Ho"'v^ro 

0 A-13 

V1^ "OCF3> -CF3> -CN> -NMe2> Ci_6^$> C3.6if^ 

C3-I2 ^Iflif Cl_6 C3_6 if C3_12 ^Iflif 

s= l-lOo 

mm a * . 
ALK, AXL, BTK, CDKIK 

c-Met> KDR> VEGFR2> RET. PDGFR-a> PDGFR-p> c-KIT> Flt3> MEK1> MEK2> CSF1R> 

EPHA2> MKNK2> TIE2> TRKA> SRC> PLK4> RON> EGF1R> HER2> HER3> HER4> PDGFR-a> 
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c-fms> FLT1> Src> Frk> Btk> CsK> Abl> Fes> Fps> Fak> AcK. Yes> Fyru Lyn> Lck> Hck> 

Fgr> Yrk> PDK1> TAK1> Tie-1> YSK4> TRK B> TRK C> SLK> PKN2> MST1R> MAP4K 

JiK DDR2o 

ALK, AXL, BTK, 

CDK1U c-Met> KDR> VEGFR2> RET> PDGFR-ou PDGFR-(3> c-KIT> Flt3. MEK1> MEK2> 

CSF1R> EPHA2> MKNK2> TIE2> TRKA> SRC^PLK4o 

HDAC2> HDAC6> 

HDAC1> HDAC3 > HDAC4> HDAC5> HDAC7> HDAC8> HDAC9> HDAC 10 HDAC 11 <, 

HDAC2 m/ 

JiK HDAC6 o 

HIS, mmm, 
wm, 

fimm, mmm, mmm, mpm. 

mmm, wm, 
m 

a^o 

^mMo 

(l)n||; (2) miM; (3) ftlMM; (4) (5) ffimM; (6) UM^Jo 

t^»j, (3) *R 

^ff\1^^iti^^^^%i1k^nMMM'^^Hit.^hkM:^3\]^H (synergistic) ^iJP^ (additive) 

14 
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fflo iithRjJSL, 

0, 

^IWb®TO;*jfBl^ (^Xl»X JMtt. #&We 
mummimn AMD, wst§AT^MJWifc®> 

(Miu, gyM^X $g$u , t£ 

(MSM#> s£££l^±nTg^ 
6t)ik> ^^O^^JsKltTl^iHji^iJ^lJ (formulation) iifM, 

(1)PI: M^n>t^lJ> JK^; (2)?±M: 
M£nSfE?±M> l£T7±M> flJTO±M> I1I^±M^; (3)M: M£n^U> MxM 
m-, (4)#?iniA: mmmm, nmm-, (5) mmm-, (6) «MJ<> ^mmmmm 
%M, Win, IHM# (liposome) > PI^±M, 

\mw, mm> ®it> ¥FH> ?L^> JK«> n^> m^x#> rmmu^o 
0.001-100% o 

0.1-500m^, 

(M£n^) MmMftMo 

1-6 &, imm^mmm^m^m 1-3 &„ 

Mi4> irtiffiAfiifKWftMi; Mmmmm® 

15 
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mmR\ R\ mmp, 

^TO^tJ#fflW^0(solvent)MS{SXKX7K> ¥!?> Zill> iEMII> iETII> 
^Xf?> 2-¥ftSZiSl-> 2,2,2-zr.MZif?> —S,¥^> l,2-^MZi^:> > THF> H 

DME> Z^ZJg, ^BI> ¥&feTBI> S^> ifS^> ¥^> ZJf> DMF> DMSO 
sK a® ^ W Mf M £ ft Ift o 

(Base) MS{SXKXEt3N> Me3N> /-Pr2NEt> DBU> DABCO> 0¥II> NaOFL 

KOFL Cs2C03> Na2C03> K2C03> NaHC03> KF> CsF> K3P03> K2HP04> KH2P04> NaFL 

n-BuLu s-BuLi> t-BuLu NaN(SiMe3)2> LiN(SiMe3)2> KN(SiMe3)2 

#fflM(Acid)MS{SXKXHC02H> AcOH> TFA (HfRMt^X HC1 (MX 

H2S04> HN03> H3P04> />TSOFL PhS03H> CSA> MsOH Lewis St ZnCl2> A1C13> BF3.OEt2 

m 
Tf O 

iKuUO (coupling reagent) li^fll.XI^ J"' DCC\ EDC> HATU> TBTU> PyBOP> HCTU> BOP, 

DIC> HOBt> HOAt> CDI> DEPBT^o 

(reduction) (reducing 

reagents), H2+Pd/C> H2+Pd(OH)2> H2+Pt02> H2+Raney Ni> 

H2NNH2+Raney Nk Mg+McOH, Fc+AcOH, Fe+HCK Zn+AcOH, Zn+HCK Zn+NH4OAc> 

SnCl2> LiAlH4> NaBH4> NaBH3(CN)> NaB(OAc)3H> BH3f. 

(defection), ^rs^Bocw, 
HCK TFA, H2S04^, CBZ Itf, 

©{&««HCKH2+Pd/C Bn Itf, H2+Pd/C> 

H2+Pd(OH)2> H2+Pd/C+HCl^o 

°c s£MM 200 

16 
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RJmum, mm, mm, mm, mm, mm, num, mm> mm, ̂ m, 
%m, «i?> 7mm, «i?> ¥«m z,mm, mm, 

RMM> *> urn, &m, r=-m, Mm, m^m, IM 
mm> mmm> ¥m, ^um, wmm, lummm-, pm 

^^iSftft,fl*K iSftft,#> Sftft.il> iSftft,#c> iSftftf11^ iSftftJJJK 
ISftftJn> iSftft.fl> ISftft#> M/K> iLftftW#l^clfc> WM.^, WM#> fiStiI> fi 

«#» mmm, mmvcmjim^, mmm^, «s#> «M> mmm^, 
mmmu «s#t> 

stt> m^-rn, wm<p 
±i, mmmmifmu%-. ¥i?> z,m, mm> TI?> z.=.m, 
m~m> m^m, MB> zjf> z^m, 

Wttu& 
¥-W¥, &^ft^tfnWBfc^$!#o 
/K° WlljAL Chapter 4 of "Advanced Organic Chemistry," 4th 

edition (by J. March, John Wiley and Sons, New York, 1992)o (R)-R(S)-MWikjT-\'l<\)t IL 

(tautomers)> WM^HW (rotamers)> IRix.^ 

BJ^E J. March ^"Advanced Organic Chemistry," 4th edition 

$aiisttmm, *<> 

17 
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m (^o) mm-. &mu Mmu m 
mm, ±mm M«> JMJ> mm, mm, m 
fi7n«> mmu 

RJ^^J: WM¥J, mm®, &$• 
m mmm, -tuii^x mn, mm, mmmm> %tmm> mmm, mmm^m, ¥ 
^M'MWMyMk1, IBx, ?K, 

mm Ci_i2^s^ 
I$%L>> i x, Jt^ 12 «jicxwi:€sg^«ao ^Rmpm 

¥$> Z,$> TS> §rl£$> 2-¥i-l-Blf = i^R 

wmm, &n> MS> $m, m 
S> (oxoX $iWi 
$> 

c-um, o-i^^-NRaRb, Ra^Rb^ij^g: tu if^$> zmm, m 
$> «t»> HImmmm, ^RRaRRbmnnm^m^5-m6-7tm^o 

"if ̂ 3l"JiK"if ̂ "tit @ WiW,^ ^$-, XXsK^if H > XX-ifii 

w, RJvmmiz 
^^NJcJk, mm C1-12 if 1 X, Jt^ 12 XX^^iffit)?^ 
M^HMSo c0if^^«-X»Wo if^S^Rjfix 

»W1H. ̂ aTO^if^$MS{S«X: ifMS> ifTS> ifSS> ifl^tt> 
ifm~mm, (rnmrn IX 

A.O.Q.OQO 
if^Ssgif^^W-XsJc^SJICXRT^T^JSam^: 7?S> ^Iltif> 

ltft> M,3j£> P53E-. fRSc-. '5flS> §1tS> (oxoX 

c-»$> N-UmU^, 
$> C-SIS. C-I^^-NRaRb, %$>, Ra,&R%v5lJi£g: if^ 
s> T?$> z,»> mm, #t»> Hii¥«f»^, #ARaRRb&mnw,Tvjmf&5-m 
6-TU^ifo 

18 
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MSiMXKX: ¥M> Rll> Tll> ifSM> §rl£ 
2-fi-l-Stlf = 

6-12X511ICXMWW> 
N+2 m\, 

{SXKIX: ^m, Mm, Wm, Hiftfl, Hlltl*. 
*7tiiK> l*T]ft\ M,iK> ffliK> H£iK> 

§1tS> (oxoX 5uil*;:l£> C-®fe|$S> N-
»$> 0-Mi*M> N-Um^m, 041HtMi*M> c-SIS. 0-mmR 
-NRaRb, g*, Ra^Rb^ij^g: tu mm, wmm, ^m, z,mm, mm, #t»> HI 
¥#immm, #RRaRRbmnnm^nm5-me-Ttmrn* 

-XHCX3JO> NJIKs(=0)m (Mm = 0-2), #R, 
fMM^N+2iu, {ssixssw^^s, mm, c5^$titw^ 
i5XifHCX^^W77#if^a, O, N^S(=0)m(^Xm = 0-2)o 

i«X: «> ttM> mmtmm, «> tti§> «> «> 
«> ®n*h m$i> «> »«> u$mw> «®> RfDr^ («]« 2): 

^ 2 
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fRSc-. (oxoX 
$> C-»®> N-UmUm, N-

C-nm, 0-I^^-NRaRb, M, Ra^Rb^lj3iga> 7?S> 
z,mm, mm, #t»> ^.rnmmmrn, 

m^LU, O, NJiKS(=0)m (^m = 0-2), \Mw, 
6^J|C^J»W$S, O, N JiK S(=0)m (^m = 0-2)o a 

R«> n*> ^IM> 0«P£> ftnnnll^ (^ 
iMtt^t 3): 

"MS'tif H2N-sSm^fiJiC^M(f^W H2N-, BP RaHN-^ RaRhN-o 
"oxo" =0, N> s> p 

20 
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M"Jtf-C02H; 
S-; 

"tit -C(=0)NRaRb; 

:$"^-0-C(=0)NRaRb; 
C-f 
0-i 
04lt^MMftS"JH-0-C(=S)NRaRb; 
C-I^"tH-C(=0)0Ra; 

CH3C(=0)-; 

K'tif CF3SO2-0 

C(=0)NRa-; 

'W-MMM'tif 0-C(=0)NRa-; 
0-C(=S)NRa-; 

'W-SIS"JH C(=0)0-; 

"#t®fc$"tif-S02Ra; 

1 

7 9 

DMSO: DMSO-d6: A^t¥Sli; 
TMS: 0¥$^; DCM: ~it¥£n; 

CDCI3: CD3OD: Mt¥If; 

21 
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DME: l,2-~¥^Zi£n; 

EtO Ac: 

THF: 

MeOH: ¥11; 

Hci: 

TLC: LC-MS: 

g: 

mmol: 

JUL: WLft; 

[M+H]: 

m/z: JfciHftk; 

DMAP: 4-H¥$M$tt; 

N: SIM; 

DIPEA: Ziffle; 

HATU: 2-(7-#tf^#HMlIi)-N,N,N,,N,-0 

J'" Varian INOVA 500NB Varian 400 MHz Bruker 400 MHz 

(Mt DMSO> MitMil], TMS ^JFW)O Mia iytffi'feiaMia 

W^mXwM ESI APCI ZQ4000, HH Waters £^)o S B^B^V 

B] m UV-3010 ^fr%%mYMUo NICOLET67OO (KBr & 
>t)o Waters 2695 ZORBAX (Bx-C8 5^ 150x4.6 mm feif 

tt)° Electrothermal IA9100, ^JEL7fc!£lE° 

AtS#nJli$4> Beta-Pharma, Shanghai; Shanghai PI Chemicals; 

AndaChem, Taiyuan; Shanghai FWD Chemicals; Sigma-Aldrich, Milwaukee, WI, USA; Acros, 

Morris Plains, NJ, USA; Frontier Scientific, Logan, Utah, USA; Alfa Aesar, Ward Hill, MA, USA 

#B> c> D> F> G> H> HLJS43 

fi]# l> HLJS43 fs]# J> f§]# K> HLJS43 fs]# L: 
^f0]#A: 4-(2-il-44ftS^ftS)-6-¥ftSRiBtlS-7-IIWf^^i: 

M5Cf^£(W02008/035209)f^o 'HNMR (400 MHz, 

DMSO-Jg): 5= 11.74 (s, br, 1 H), 8.76 (d, /= 6.8 Hz, 1 H), 8.47 (dd, /= 2.8 Hz, J= 10.4 Hz, 1 H), 

22 



WO 2013/040801 PCT/CN2011/080213 

8.23 (dd, / = 1.2 Hz, / = 8.8 Hz, 1 H), 7.81 (m, 1 H), 7.65 (s, 1 H), 7.49 (s, 1 H), 7.04 (d, /= 6.4 Hz, 

1 H), 3.94 (s, 3H)o 

^ m #B: 4-(2-iR-4-€$^ft $)-7- ¥ ft Bfl$-6-If m: 

NO2 

tl?M5Cf^£(W02003/033472 ffl W02004/039782)$!|&«, Mif 
m/z: 331.12 [M+H]o 

^f0]#C: 4-[[4-(4-M$-2-M^ft$)-6-¥ft$-7-Rftf|$]ft¥$]«-l-¥^TlBra 

.NH, 

t. o' 

>rV 1 o 

. . ,-#>k 

^M^K^i(W02008/076415)$^o Mif m/z: 498.21 [M+H]< 

HO. 

M5Cf^£(W02005/030140)f^o 'HNMR (400 MHz, 
DMSO-Jg): 5= 13.0 (s, 1 H), 10.6 (s, 1 H), 7.62-7.57 (m, 2 H), 7.15-7.09 (m, 2 H), 1.39 (s, 4 H)o 

^|0]#E: 4-(4-M$-2-M^ftS)-6-¥ft$-7-P:5$RfWlfi^&Wf»^£: 

NH, 

O 

.HBr 

4-(2-M-4-#j3l^ft3£)-6-¥ft3l-7-P:53£Ri:llf| (^faM^A) (40g gK 97mmol) 
W¥If (lOOOmL) (40g), iith^W^M20oC^30psi 
ffift 19 /hBt. ^«JiM#?IJl^ffi/£z:tl4-(4-MS-2-il^ftS)-6-¥ftS 
-7-^SRiBtia^a34.4g(/fe$: 93.3% )o Mia m/z: 300.9 [M+H]o 
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NH 

HO. 

0" 

m/z: 301.0 [M+H]o 

^f0]#G: M'-[3-®-4-[(7-^S-6-¥ftS-4-RiBtlS)ftS]^S]-M-(4-®^)ifM^-l,l-

H. 

4-(4-M$-2-fflML$)-6-¥M-7-P:5$Rf ( 4^# E,30g g£ 79mmol), l-[(4-
(^|H]#D,40 g^ 180 mmol), DIPEA (48.8 g ^ 400 mmol), 

HATU (115 g 300 mmol) DMAP (12.9 g 100 mmol) & 300 mL W DMF ^ 
f 30-40°Cl#jtt, 200 mL**, (^3X 3 

ffl200mL)o filial, mmMM^150mL, 15%Wllfttt7KII 
(S3#C^#Cffl 100 mL), MMttillif (ffl 1 

%-10%¥IIWHit¥^ytM)^ft#glJl^ffiW/£z:tlM,-[3-®-4-[(7-^S-6-¥M-4-RiBtl 
S)M]^S]-M-(4-®^S)ifM^-l,l-H¥» 22 g (^: 55 % )o 

1HNMR (400 MHz, DMSCMg): 5= 10.11 (s, 1 H), 10.01 (s, 1 H), 8.48 (d, /= 5.6 Hz, 1 H), 7.92 

(dd, /= 2.0, 13.2 Hz, 1 H), 7.66-7.61 (m, 2 H), 7.56-7.52 (m, 2 H), 7.41 (t, /= 8.8 Hz, 1 H), 7.33 (s, 

1 H), 7.18-7.12 (m, 2 H), 6.45 (d, /= 5.6 Hz, 1 H), 3.97 (s, 3 H), 1.46 (d, /= 10.4 Hz, 4 H)o Mia 
m/z: 506.2 [M+H]o 

*|t]#H: M'-[3-®-4-[(6-^S-7-¥ftS-4-RiBtlS)ftS]^S]-M-(4-®^)ifM^-l,l-

24 
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Mi: Mia m/z: 506.1 [M+H]o 
*|0]#I: M-[3-®-4-[[6-¥M-7-(4-n«S¥M)-4-Rftf|S]M]^$]-M'-(4-il^S) 

-7-Rftf|$]ft¥$]«-l-¥^TlB: C (1.5 g 3.0 mmol), *|t]# D (1.7 g 7.6 
mmol), DIPEA(1.55 g JiK 12.0 mmol), HATU (2.3 g JiK 6.0 mmol), DMAP (0.183 g ^ 1.5 mmol) 
4 60 mL DMF t 30-40 °C I#jlf. 
l-5%MeOHinDCM)#5lJ 1.9 90%)o Mia m/z: 
703.30 [M+H]o 

M-[3-M-4-[[6-¥M-7-(4-P«S¥M)-4-Rftf|S]M]^$]-M'-(4-il 
^i)JfR^-U-H¥®HaiS: o°c T, 4-[[4-[2-iR-4-[[i-[(4-ii^) 
MSMS]ifM^MS]MS]^ftS]-6-¥M-7-RiBtlS]ft¥S]mP^-l-¥m^T® (1.6 g m 
2.3 mmol)fit) EtOAc (40 mL^^JqA HCl WW EtOAc (40 mL), 
^#4/h0to ^rM EtOAc fkM3\ 1.0 g (T^: 69%)„ 

Mifm/z: 603.10 [M+H]o 

*|0]#J: M'-[3-®-4-[[6-¥ftS-7-(4-P^P^S¥ftS)-4-RiBtlS]ftS]^S]-M-(4-®^S) 

Mifm/z: 603.24 [M+H]o 

*rs]#K: M,-[4-[[7-(3-MSMft^)-6-¥ftS-4-PiBtlS]ftS]-3-il^]-M-(4-il^) 

$!l& 4-[[4-[2-il-4-[[l-[(4-il^S)MSMS]ifM^MS]MS]^ftS]-6-¥ftS 

25 
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MsCI HO 

.O I 
G 1 .<• 

BocNH-^^OH BocNH-^^OMs 

F^W 
0V o 0 F 

HCl 
:xr K " H 

O F 

BocNH'^^^O' EtOAc 
l-LINK^^O 

O 
.2HCI 

^TIH (10 ggg57.5 mmol) fit)—(lOOmL) jjpAHZi® (11.6 g^C 115 mmol), 
(7.9 ggK69 mmol)o J^#M'n'#I^P0 °CTIE#l<hfrtJn'f£!lA50 mL/K*, 

Hm¥^¥m (^3^«ioomL), 
MS)MS¥5fMl3.1 g 94%)o 1HNMR(400MHZ,CDC13): 
8= 4.76 (s, 1 H), 4.26 (t, / = 6.4 Hz, 2 H), 3.22-3.24 (m, 2 H), 3.00 (s, 3 H), 1.89-1.92 (m, 2 H), 
1.41 (s,9H)„ 

iV-[3-[[4-[2-il-4-[[l-[(4-il^S)MSMS]ifM^MS]MS]^ftS]-6-¥ft 
S-7-RiBtlS]M]MS]MS¥m^T®: X 3-0&TMi*$M$)M$¥#ti?II (15 g gg 
59.4 mmol) M43-iH-[(7-P:5$-6-¥M-4-Rf tf|S)M]^$]-M-(4-il^S)Jf M^-1,1-
H¥SI (*f0]#G, 6 gig 11.88 mmol) W 80 mL DMF *jjPA«ffi (11.6 g^ 35.6 
mmol). 20 °C !i#M, $B#JA 200 mL /K*, ZMZM^W. (^X 3 

#C^MX200mL)o MMttJUJf (ffl 5 
%-2o% ¥iiWHit¥^ytM) 
MS]ifM^MS]MS]^M]-6-¥ftS-7-RiBtlS]M]MS]MS¥m^T® 6g (^: 76 
%)o Mifm/z: 663.1 [M+H]o 

HH^:$^M,-[4-[[7-(3-MSMftS)-6-¥ftS-4-RiBtlS]ftS]-3-il^S]-M-(4-il^S) 
^ii-l,lC¥®mft: t±iV-[3-[[4-[2-il-4-[[l-[(4-il^)MSMS]^M^MS]MS] 
^ftS]-6-¥ftS-7-[||ll||ii5]ftS]MS]MS¥ll/|^Tl0 (6 g jig 9.06 mmol) fit) 20 mL ZiStZi 

4 M HCl 40 mL, iP^B, M^tf£ 20 °C $#—/Mtt, MS 

M'-[4-[[7-(3-MSMftS)-6-¥ftS-4-RiBtlS]ftS]-3-il^S]-M-(4-il^S)if 
w^-i,i-¥i®iMft 4.8 g (7^: 95%)o mn^krn^m/z-. 562.9 
[M+H] 
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*rS]#L: M'-[4-[[6-(3-MSMftS)-7-¥ftS-4-RiBtlS]ftS]-3-il^S]-M-(4-

H,N. 

Mitrn/z: 562.9 [M+H]o 
l 

M43-iR-4-[[7-[[i-[2-(^M$)-2-ftf^ 
$]-4-R«S]¥M]-6-¥ftS-4-RMIS]M]^$]-M-(4-M^$)3ffi^-U-H¥»fcm 

HN. 

Ov 

Vv'^^irV^ 0 VY"^' 
cW 0 ° ~ oXJ o O 

^ ?HCI 
CS2CO3, DMF 

I o f^v^cr^ 

H V7 H 

HONH2.HCI 'Xffi"rX 
NaOH, MeOH 

o H°.NA^O 
H 

%—^x M43-M-44[6-¥M-7-(4-R«S¥M)-4-RfM]M]^$]-M-(4-il^$) 
if M^t-1,1-—¥S®fel$ikHik ( ^fs]# I, 3 g gK 9.4 mmol) ̂ P^ZiH¥l0 (1.44 g 9.4 mmol) 

DMF ^ 20 mL *jjpA5»ffi (3.1 g sK 9.4 mmol), #JA 
200 mL/K*, %-mZMZM^-M (¥?X3^MX50 mL), W\M 

2-[4-[[4-[2-il-4-[[l-[(4-il^S)MSMS]ifM^MS]M 

S]^ft^]-6-¥M-7-RiBtl®]M¥S]-i«S]^m¥® 1.8 g, 
mt, 

2-[4-[[4-[2-il-4-[[l-[(4-il^S)MSMS]ifM^MS]MS]^ftS]-6-¥ftS-7-
RfBtlS]ftS¥S]-l-R^€S]ZiM¥® (1.8 gll^sE 2.67 mmol) (1.84 g^ 26.7 

mmol) fit) 20 mL ¥I?^i^*inAiSftfhf|*I (1.07 g sK 26.7 mmol), 
Mo (ffl 0%-10%¥I?fi^it 
¥^^M) ̂ ft#?lJl^»!fi^/£z:t)M,-[3-il-4-[[7-[[l-[2-(^MS)-2-ft^ZiS]-4-R^P^S]¥ 
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ftS]-6-¥M-4-Pf tf|S]M]^$]-M-(4-M^$)ifM^-U-H¥$» 225 mgC/3^: 12.5 
%)o Mifm/z: 676.1 [M+H]o 

2 
M43-iR-4-[[6-[[i-[2-(^M$)-2-ftf^ 

S]-4-R^P^S]¥ftS]-7-¥ftS-4-RfBtlS]ftS]^S]-M-(4-il^S)ifM^-l,l-H¥S®W 

H \7 H 

VrVV-H Y |T IT n Y^l 

vO N 

J, 1 Mif m/z: 676.1 
[M+H] o 

3 

M'-[3-m-4-[[7-[3-[[2-(^MS)-2-ft^ZiS] 
]-6-¥ftS-4-RiM]ftS]^S]-M-(4-il^S)ifM^-l,l-: 

FXJWXX IXM VX, 
CS2COB "°" 

J JL J -2HCI n ^ ^ ^ ^ ^ ^ 
H2N^-^O^^hr •" 

K o H 

H V7 H 

!XXN~sVxx HONH2.HCI OT^ 
a 

NaOH, MeOH H 
HO-N^N^^O^^N^ 

o H 

T M'-[4-[[7-(3-MSMftS)-6-¥ftS-4-RiBtlS]ftS]-3-il^S]-M-(4-| 
ifM^-l,l-H¥$McM& (*|0]#K, 2 3.56 mmol) ^Z^¥SI (0.55 g^R3.56 
mmol) fit) 30 mL ZJi^i^*jjnA5$Stffe (3.48 g sK 10.68 mmol), 20 °C Tit# 
M,MBIIIJA50 mL/K*, (Jim 3 ^^50 mL), ®fLg? 
fftT#> fgMMtfeMtir (ffl5%-20%¥I?fi<1—E¥^^M) £6 
ft^lJMfi^tl 2-[3-[[4-[2-il-4-[[l-[(4-il^S)MSMS]ifM^MS]MS]^ftS]-6-¥ft 
S-7-RiBtlS]M]MMS]Zi^¥® 0.9 g crm-. 40% )o Mt/^tlfi^^^: Mif m/z: 
635.1 [M+H] o 

f^: T 2-[3-[[4-[2-il-4-[[l-[(4-il^S)MSMS]ifM^MS]MS]^ftS]-6-¥ftS 
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g 1.42 mmol)W¥II^ 30 mL *jjpAM«(0.98 
g 14.2 mmol) (0.57 g 14.2 mmol), 20 °C TWM, M& 

tfM, (ffl 1%-15%¥IIWH 
m¥^-«E) M'-[3-il-4-[[7-[3-[[2-(^MS)-2-ft^ZiS]MS]Mft 
m]-6- ¥ ftS-4-Rf Bf|S]ft$]^$]-M -(4-M^ $)if F^- l,l-¥ 220 mg( : 24 % ) „ 

'HNMR (400 MHz, DMSO-de): 5= 11.08 (s, 1 H), 10.44 (s, 1 H), 10.02 
(s, 1 H), 9.13 (s, 1 H), 8.52 (s, 1 H), 7.92 (d, /=21.2 Hz, 1 H), 7.68-7.64 (m, 2 H), 7.57-7.54 (m, 2 

H), 7.47-7.44 (m, 2 H), 7.16 (t, J= 8.0 Hz, 2 H), 6.48 (s, 1 H), 4.28 (s, 2 H), 3.98 (s, 3 H), 3.70 (m, 
1 H), 3.18-3.15 (m, 4 H), 3.24-3.22 (m, 2 H), 1.49 (d, /=5.2Hz,4H)= Mia m/z: 636.1 [M+H]o 

4 
M43-m-4-[[6-[3-[[2-(^M$)-2-ftf^$] 

!-7-¥ftS-4-RiM]ftS]^S]-M-(4-il^S)ifM^-l,l-: 

XX o o 

^lJffl*|t]#L, 3 Mif m/z: 636.1 
[M+H] o 

5 

M'-[3-®-4-[[7-[3-[[3-(^MS)-3-ft^ras] 
!-6-¥ftS-4-RiM]ftS]^S]-M-(4-il^S)ifM^-l,l-: 

o. 
XX 

H X7 H vv 
O o 

.2HCI 

^lf 

DIPEA, DMF Q 

^O' 

xxWxx 
o 

HONH2.HCI 

NaOH, MeOH 
O O 

HONA-^N'^-/^O 
H H 

rrWo, 

%—i^x M'-[4-[[7-(3-MSMftS)-6-¥ftS-4-RiBtlS]ftS]-3-il^S]-M-(4-1 
§-l,l-H¥ISMit(tl'0]#K, 1.0 gi 1.8 mmol), M«¥® (0.28 g 3.25 mmol), 
DIPEA (5 mL) £ 10 mL DMF * 40 °C Mi±&, 20 mL /K*, 

RmZMZsW^M. (^X3^MX50mL), 
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(ffl 3-[3-[[4-p-
M-4-[[l-[(4-M^$)M$i*$]3ffi^i*$]M$]^M]-6-¥M-7-RfBf|$]M]MM$]M 
St¥lB 0.648 g (7^: 55% )<> Mifm/z: 649.1 [M+H]o 

X 3-[3-[[4-[2-M-4-[[l-[(4-M^$)M$i*$]3ffi^i*$]M$]^M]-6-¥M 
-7-RfBf|$]M]MM$]M¥® (0.648 g 1.00 mmol) W¥II^ 30 mL 

(0.69 g 10.0 mmol) (0.40 g 10.0 mmol), 20 °C TWM, 

U^WtM, @#ffl¥IIS, m 1%-15%¥II 
WHm¥^-«E) mmnmmf'm ivr-[3-i-4-[[7-[3-[[3-^ts>3-iij^i]ii] 
MftS]-6-¥ftS-4-RfBtlS]ftS]^S]-M-(4-il^S)ifM^-l,l-H¥S» 203 mg (^: 

31 % )o ^MR (400 MHz, DMSO-de): 5= 10.70 (s, 1 H), 10.42 (s, 1 H), 

10.02 (s, 1 H), 8.93 (s, 1 H), 8.78 (s, 1 H), 8.50 (s, 1 H), 7.92 (d, J= 15.2 Hz, 1 H), 7.65-7.63 (m, 2 
H), 7.56-7.53 (m, 2 H), 7.45-7.43 (m, 2 H), 7.17 (t, / = 7.6 Hz, 2 H), 6.46 (s, 1 H), 4.27 (m, 2 H), 
3.97 (s, 3 H), 3.18-3.14 (m, 6 H), 2.21-2.19 (m, 2 H), 1.48 (d, /= 6.0 Hz, 4 H)o Mia m/z: 650.1 
[M+H] o 

6 

M'-[3-®-4-[[6-[3-[[3-(^MS)-3-ft^ras] 
MS]MftS]-7- ¥ fts-4-Rf M]ft$]^ myrn-(4-m^ u-¥ 

^lJffl*|t]#L, 5 Mif rn/z: 650.1 
[M+H] o 

7 

¥ ftS-4-RiBfl$]ft$]^m]-Nl -(4-iR^M^-l, 1-~ ¥ BUS: &: 
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¥Mc ( G, 2 g 3.96 mmol) ^Zi®¥SI (1.2 g sK 7.92 mmol) W DMF ^ 20 mL 

'T'iJnA^Stffe (2.6 g gK 7.92 mmol), fl'JA 200 mL /K*, # 
(^X3^MX50mL), M 

2.1 g, 
X 2-[[4-[2-M-4-[[l-[(4-M^$)M$i*$]3ffi^i*$]M$]ML$]-6-¥M-7-

(2.1 g fll/^FmgK 3.64 mmol) (2.5 g sK 36.4 mmol) EK)¥I? 

^ 20 mL (1.46 g 36.4 mmol), RMU 

^WiM, (ffl o%-io%¥B?lft—E¥£n$§$&M) 
mtnnmmfm M43-M-4-[[7-[2-(^M$)-2-ftf^M]-6-¥M-4-RMis]M]^ 

1HNMR S]-M-(4-®^S)ifM^-l,l-H¥»251mg(/£z:$: 12% )„ 

(400 MHz, DMSO-Jg): 5= 10.92 (s, 1 H), 10.39 (s, 1 H), 10.01 (s, 1 H), 9.09 (s, 1 H), 8.48 (d, / = 

5.2 Hz, 1 H), 7.91 (dd, /= 1.6, 13.2 Hz, 1 H), 7.66-7.62 (m, 2 H), 7.55-7.51 (m, 2 H), 7.44-7.36 (m, 

2 H), 7.15 (t, /= 8.8 Hz, 2 H), 6.44 (d, /= 4.8 Hz, 1 H), 4.65 (s, 2 H), 3.96 (s, 3 H), 1.47 (d, / = 2.0 

Hz, 4 H)o Mia m/z: 579.1 [M+H] „ 

8 

¥M-4-RfBfl$]ft$]^$]-M-(4-
H V7 H 

M'-[3-il-4-[[6-[2-(| -2-ftf^ZiftS]-7-

[M+H] o 

m 7 Mif m/z: 579.1 
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9 

¥M-4-RfBf|S]M]^$]-M-(4-

toWo, —s 
-NV-[3-m-4-[[7-[4-

•1,1-—¥i 

ex 

CS2CO3, DMF 

-4-ftf^Tft$]-6-

H V7 H NAN-o o 

,0 
G o 

HONH2.HCI 

NaOH, MeOH 

^cA¥o, 
H 

HO Y^O 
o 

TM43-®-4-[(7-^$-6-¥M-4-Rftf|S)M]^$]-M-(4-il^S)ifM:^-l,l-

(*|t]#G, 2 g JiK 3.96 mmol) ^B4-^T®¥SI (1.4 g 7.92 mmol) W DMF 

20 mL *jjpA«ffi (2.6 g 7.92 mmol), #JA 200 mL /K 

*, (^X3^MX50mL), i± 

1.5 g, 

4-[[4-[2-M-4-[[l-[(4-M^$)M$i*$]3ffi^i*$]M$]^M]-6-¥M-7-

(1.5 g 2.48 mmol) ±b U (1.71 g JiK 24.8 mmol) 

n W. 20 mL (1.00 g 24.8 mmol), #T#M^t!£SiSTI^iil, 

t/M, MMttillif (ffl o%-io%¥I?Wnit¥:)^^f«) 
M43-M-4-[[7-[4-(^M$)-4-ftf^TM]-6-¥M-4-RfBf|S]M]^ 

S]-M-(4-®^S)ifM^-l,l-H¥»290mg(/£z:$: 19% )„ 'HNMR 

(400 MHz, DMSO-4): 8= 10.46 (s, 1 H), 10.38 (s, 1 H), 10.00 (s, 1 H), 8.74 (s, 1 H), 8.46 (d, / = 

5.2 Hz, 1 H), 7.91 (dd, /= 1.6, 13.2 Hz, 1 H). 7.65-7.62 (m, 2 H), 7.52-7.50 (m, 2 H), 7.43-7.38 (m, 

2 H), 7.17-7.13 (m, 2 H), 6.41 (dd, /= 1.2, 5.6 Hz, 1 H), 4.15 (t, / = 6.4 Hz, 2 H), 3.95 (s, 3 H), 

2.18 (m, 2 H), 2.03 (m, 2 H), 1.46 (s, 4 H)o Mia m/z: 607.0 [M+H]o 

10 

AaTO^RfWI$WP5B^ft^ti:t-M43-®-4-[[6-[4-(^M$)-4-ftf^TM]-7-
¥ftS-4-Rim]-Nl-(4-iR^M^-l, 1-~ : 
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X? 0 0 

N. 

H, ^X^MM 9 Mii m/z: 607.1 
[M+H] o 

il 

¥ft^-4-Rf Bf|S]ft$]^m-Nl-(4-fKp^-1,1-- ¥ I 

H X7 H FrrNANr^ 

HONH2.HCI 

NaOH, MeOH O 
HO. 

Iftr'Wa, 

M-sy: TM43-®-4-[(7-^$-6-¥M-4-Rftf|S)M]^$]-M-(4-il^S)ifM:^-l,l-

H^SJI (*|t]#G, 2 gi 3.96 mmol) (1.55 g g£ 7.92 mmol) W DMF $£ 

M 20 mL *jjpA«ffi (2.6 g g£ 7.92 mmol), #JA 200 mL 

/K*, (Mu&^&msomD, 

5-[[4-[2-M-4-[[l-[(4-M^$)M$i*$]3ffi^i*$]M$]^M]-6-¥M-7-
(2.0 g 3.23 mmol) ±b U (2.22 g JiK 32.3 mmol) 

n W. 20 mL *jjpASftM (1.29 g g£ 32.3 mmol), 

t/M, (ffl o%-io%¥IIWHit¥^^ta) 
M43-®-4-[[7-[5-(^M$)-5-ftftl£ft$]-6-¥M-4-Rfffic$]ft$]^ 

-M-(4-®^S)ifM^-l,l-H¥® 284 mg (7^: 14.3% )„ 
1HNMR (400 MHz, DMSO-4): 8= 10.39 (s, 1 H), 10.38 (s, 1 H), 10.00 (s, 1 H), 8.72 (d, /= 1.2 Hz, 

1 H), 8.47 (d, /= 5.2 Hz, 1 H), 7.82 (dd, /= 2.0, 15.6 Hz, 1 H), 7.66-7.62 (m, 2 H), 7.52-7.50 (m, 2 

H), 7.44-7.39 (m, 2 H), 7.17-7.13 (m, 2 H), 6.41 (dd, /= 1.2, 5.2 Hz, 1 H), 4.15 (t, /= 6.4 Hz, 2 H), 
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3.95 (s, 3 H), 2.06 (m, /= 7.2 Hz, 2 H), 1.83-1.76 (m, 2 H), 1.72-1.64 (m, 2 H), 1.47 (d, J = 2.4 Hz, 

4 H)o Mia m/z: 621.0 [M+H] „ 
12 

¥ft^-4-Rf Bf*$]ft$]^m]-Nl-(4-M^F^-l, 1-- ¥ I 

XrWa, 
HO' 

: MiH m/z: 
621.1 [M+H] o 

13 

Aa m m 43-iR-4-[[7-[6-^ 
¥ftS-4-PfBtlS]ftS]^S]-M-(4-il^S)ifM^-l,l-H¥ 

H V7 H F^VVN , 

G 

HONH2.HCI 

NaOH, MeOH H 

HO'N 

-6-ft^SftS]-6-

H V7 H F^-NVSrN^n o o 

TM,-[3-®-4-[(7-^S-6-¥ftS-4-RiBtlS)ftS]^S]-M-(4-®^S)ifM^-l,l-
H¥SI (*|t]#G, 2 gi 3.96 mmol) 6-lBi¥i (1.66 g ^ 7.92 mmol) W DMF $£ 
M 20 mL *jjpA«ffi (2.6 g 7.92 mmol), #JA 200 mL 

/K*, (Mu&^&msomD, 
i.8g, 

X 6-[[4-[2-M-4-[[l-[(4-M^$)M$i*$]3ffi^i*$]M$]ML$]-6-¥M-7-
f||ll||S]ftS]SII¥l0 (1.8 g 2.84 mmol) (1.96 g sK 28.4 mmol) EKl¥ 
II^20mL *jjpAttM^l (1.14 gg£ 28.4 mmol), RM 

U^WtM, MMttjIliT (ffl 0%-10%¥IIWHit¥^1« 
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M) tkitmmmti M43-iR-4-[[7-[6-(^M$)-6-ftf^sft$]-6-¥i 
^S]-M-(4-®^S)ifM^-l,l-H¥»207 mg (^: 11.5% )„ 
1HNMR (400 MHz, DMSO-d6): 5= 10.38 (s, 1 H), 10.37 (s, 1 H), 10.00 (s, 1 H), 8.69 (s, 1 H), 8.46 

(d, /= 5.2 Hz, 1 H), 7.91 (d, J= 8.2 Hz, 1 H), 7.66-7.62 (m, 2 H), 7.52-7.50 (m, 2 H), 7.44-7.39 (m, 

2 H), 7.15 (t, /= 8.8 Hz, 2 H), 6.41 (dd, /= 1.2, 5.2 Hz, 1 H), 4.14 (t, /= 6.4 Hz, 2 H), 3.95 (s, 3 H), 

2.06 (t, /= 6.4 Hz, 2 H), 2.00-1.98 (m, 2 H), 1.60-1.59 (m, 2 H), 1.47 (m, 6 H)„ Mia m/z-. 635.3 

[M+H] o 

14 

^aTO^RfWI$WP5B^^ti:t-M43-®-4-[[6-[6-(^M$)-6-ftf^SM]-7-
¥ ftS-4-Rf S]-M -(4-M^ M^-l, 1-H ¥ I 

XrWa, 
HO. 

635.2 [M+H]o 

15 
m % m 43-iR-4-[[7-[7-(i 

¥ ftS-4-RiBf*$]ft$]^m]-Nl -(4-M^F^-l, 1-- ¥ I 

: MiH m/z: 

)-7-ft^MftS]-6-

H vy H FYYSVY> B, o o 

G 

HONH2.HCI 

NaOH, MeOH O 
HO. 

^"sYtX 

TM,-[3-®-4-[(7-^S-6-¥ftS-4-RiBtlS)ftS]^S]-M-(4-®^S)ifM^-l,l-
H¥SI (*f0]#G, 2 gi 3.96 mmol) 7-^t®¥SI (1.77 g 7.92 mmol) W DMF $£ 
M 20 mL *jjqA«f& (2.6 g 7.92 mmol), #JA 200 mL 
/K*, (wt3^M50mD, mm^=F-
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Rf BflS]ft$]M¥® (1.7 g 2.62 mmol) (1.81 g sK 26.2 mmol) W 20 

mL (1.05 gg£ 26.2 mmol), 

^WiM, MMttillif (ffl o%-io%¥IIWHit¥^^ta) 
mtnnmmfm M43-M-4-[[7-[7-(^M$)-7-ftf^M]-6-¥M-4-RMis]M]^ 
S]-M-(4-®^S)ifM^-l,l-H¥® 315 mg (7^: 18.5% )„ 
1HNMR (400 MHz, DMSO-d6): 5= 10.38 (s, 1 H), 10.34 (s, 1 H), 10.00 (s, 1 H), 8.67 (s, 1 H), 8.46 

(d, J = 5.2 Hz, 1 H), 7.90 (dd, J = 2.0, 12.8 Hz, 1 H), 7.65-7.62 (m, 2 H), 7.51-7.50 (m, 2 H), 

7.43-7.38 (m, 2 H), 7.15 (t, J = 8.8 Hz, 2 H), 6.41 (d, J = 4.4 Hz, 1 H), 4.13 (t, J = 6.4 Hz, 2 H), 

3.94 (s, 3 H), 1.98-1.95 (m, 2 H), 1.82-1.78 (m, 2 H), 1.55-1.44 (m, 8 H), 1.35-1.33 (m, 2 H)o Mia 

m/z: 649.1 [M+H]o 

iV143-IM-[[6-[7-(^MS)-7-itft^S]-7-
¥ftS-4-Rf m]-Nl-(4-iR^M^-l, 1-~ : 

^lJffl*|t]#H, 15 Mifm/z: 
649.2 [M+H] o 

17 

13 iVr-[3-I-4-[[7-[6-(|5SI)-6-tftBiI]-6-¥il-4-

f||II||S]ftS]^S]-A71-(4-M^S)if M^t-1,1-—¥®fel$;i4: DiscoveRx ^i?](4215 Sorrento Valley 

Blvd, San Diego, CA 92121 )|'|'J KinomeScan™ (www.kinomcscanxom)|i\|f4vfV1 '/k 1000 nM {tit 

tJMWff96 5 #r^: 

1?JAL Fabian, M. A. et al, Nat., Biotechnol. 2005, 23, 329 ^P Karaman, M. W. 

et al, Nat., Biotechnol. 2008, 26, 127o ALK> 

AXL> VEGFR2> PDGFR-a> PDGFR-p> c-KIT> Flt3> MEK1 > MEK2> CSF1R> EPHA2> 

EPHA2> MKNK2> SRC> TIE2 SM, 

mm, mm, mm, m 
mm, ixit 

X 7-[[4-[2-M-4-[[l-[(4-M^$)M$i*$]3ffi^i*$]M$]ML$]-6-¥M-7-

%mm i6 

F 
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Kinase Target Example 13 Kinase Target Example 13 
Ambit Gene 

Symbol %Ctrl@1000nM 
Ambit Gene 

Symbol %Ctrl@1000nM 

ABLl(E255K)-ph 
osphorylated 7.8 

KIT(V559D,T670 
I) 0.15 

ABLl(T315I)-ph 
osphorylated 19 LKB1 91 
ABL 1 -phosphoryl 
ated 4.8 MAP3K4 100 
ACVR1B 90 MAPKAPK2 67 
ADCK3 100 MARK3 73 
AKT1 100 MEK1 0.95 
AKT2 100 MEK2 1.8 
ALK 1.2 MET 7.7 
AURKA 5.2 MKNK1 8.8 
AURKB 7 MKNK2 0.1 
AXL 1.2 MLK1 32 
BMPR2 100 p38-alpha 43 
BRAF 87 p38-beta 78 
BRAF(V600E) 88 PAK1 66 
BTK 2.6 PAK2 76 
CDK11 1.2 PAK4 100 
CDK2 73 PCTK1 100 
CDK3 100 PDGFRA 1.8 
CDK7 5.8 PDGFRB 0 
CDK9 67 PDPK1 87 
CHEK1 96 PIK3C2B 99 
CSF1R 0 PIK3CA 100 
CSNK1D 54 PIK3CG 66 
CSNK1G2 99 PIM1 100 
DCAMKL1 100 PIM2 100 
DYRK1B 63 PIM3 100 
EGFR 6.8 PKAC-alpha 100 
EGFR(L858R) 5.7 PLK1 100 
EPHA2 0.9 PLK3 100 
ERBB2 15 PLK4 0.55 
ERBB4 17 PRKCE 100 
ERK1 94 RAF1 53 
FAK 12 RET 0 
FGFR2 65 RIOK2 100 
FGFR3 64 ROCK2 53 

FLT3 0.85 
RSK2(Kin.Dom. 1 
-N-terminal) 96 
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GSK3B 100 SNARK 91 
IGF1R 21 SRC 0.15 
IKK-alpha 100 SRPK3 76 
IKK-beta 78 TGFBR1 85 
INSR 6 TIE2 0.55 
JAK2(JH 1 domain 
-catalytic) 64 TRKA 0.5 
JAK3 (JH1 domain 
-catalytic) 76 TSSK1B 50 

JNKl 100 
T YK2(JH 1 domai 
n-catalytic) 98 

JNK2 62 ULK2 100 
JNK3 100 VEGFR2 1 
KIT 0 YANK3 84 
KIT(D816V) 2.2 ZAP70 80 

18 

M)-4-UttTUM]-6-¥ftS-4-Rf M]-N1-(4-it^)JfR^-l, 1-- ¥Mm& Carna 
Biosciences, Inc.(www.carnabio.com)fit) ACD (Advanced Cellular Dynamics, 3550 General 

Atomics Court, Building 2, Room 639, San Diego, CA 92121. www.advancedcelldynamics.com) 

Daley, G. Q.; Baltimore, D. Proc. Natl Acd. Sci. USA 1988, 

85(23), 9312)*lJ^X^nT#Ei#TTOf§: ALK, AXL, FLT3, VEGFR2, c-KIT, c-MET, 

PDGFR-p, RET SRCo : 

(DMSO) *, MS® 2 mM 

(half-log) DMSO ###5lJ$fcgOT3/ 2 |uM-600 pM = 

mi&%&&&•$ io%i?4^iiB*xftw RPMI-1640 
^50 |UL 384 5000 50 
iPAglJ^W?L*, —37°C»^5% C02^mWJ##M*j##^48/h^o 
i)PA 15 m CellTiter-GLO, 

9 ic50 WffM 6: 
6 

#s§ ic50 (^M> 
ALK >0.63 
AXL 0.019 
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FLT3 0.031 
VEGFR2 0.012 

c-KIT 0.115 
c-MET 0.119 

PDGFR-p 0.172 
RET 0.154 
SRC >0.63 

BP AXL, FLT3, 

VEGFR2, c-KIT, c-MET, PDGFR-f^P RET IC50 12-154 nM Z 

rsi, mm, mm, mm, 

19 
M HDAC SI 11 9 NV-[3-m-4-[U-[H^ 

M$)-4-ftftTM]-6-¥M-4-RMIS]M]^$]-M-(4-M^$)3ffi^-U-^¥®fcM$ 
mm 13 M43-M-4-[[7-[6-(^M$)-6-ft^sM]-6-¥M-4-Rftfis]M] 
?S]-M-(4-i,¥S)ifR^-l,l--EP®^S Reaction Biology Corporation fr] (Reaction 

Biology Corp., One Great Valley Parkway, Suite 2, Malvern, PA 19355, USA . 

http://www.reactionbiology.com/pages/hdac.htm)|||J/i!X\|' HDAC ^^'14 III© 11 ft HDAC 

MM: HDACl, HDAC2, HDAC3, HDAC4, HDAC5, HDAC6, HDAC7, HDAC8, HDAC9, 

HDAC 10 %\ HDACl 1 o : 

^^^TO^W^^#?#t?T^¥$MPUDMSO) *, W.MI& lOmM JA 10 mM 

mmm m 10 « HDACS P53 mm 
379-382 RHK(Ac)K(Ac) , W\ 15$ 2A M M HDAC yS f§ if M W /R tf % 
Boc-Lys(trifluoroacetyl)-AMC, kk p53 mm 379-382 

RHKK(Ac) o 

&R*M%Mm 9 13 11 ft HDAC MMEiW ICso WffM i-. 

1 

HDAC MM 
IC50 *M) 

HDAC MM 13 *fi!pg-
HDACl >10 >10 
HDAC2 0.431 2.74 
HDAC3 >10 >10 
HDAC4 >10 >10 
HDAC5 >10 >10 
HDAC6 0.242 0.0083 
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HDAC7 >10 >10 
HDAC 8 8.94 1.63 
HDAC9 >10 >10 
HDAC 10 >10 11.9 
HDAC 11 >10 6.13 

9 M HDAC2 ffl HDAC6 
ygf§, ICsofl^SlJ^J 431 nM 242 nMo 13 HDAC6 W 
y£'|4, IC50fIii5lJ8.3nMo @M, HDAC 

\mw, mm, m$$> mimmmm, 

20 

1 M'-[3-m-4-[[7-[[i-[2-(^MS)-2-ft^ZiS]-4-
n«$]¥M]-6-¥M-4-RfBf*$]M]^$]-M-(4-M^$)ifM-l,l-^¥$»T 
GTL-16 

$^#14 
4~5 SPF «f§ BALB/c-nu/nu T It, #S 12-16 g, J® g 

X/^WRjiiE^: SCXK(M)2006o GTL-16 

RPM 1-1640 lFJ4^H(FBS)^J|!SfiEitfm«g Gibco£^o 
§ Sigma 0 

GTL-16 GTL-16 10% FBS> 100 U/ml W«ft> 
100 U/mHj|#ftW RPM 1-1640 ^ 37 °C> 5% C02> 100%MM^ft4t5BffWff 
*J##, 24 h Wfrfam 48 h mife^iM/ESo 80% 
W GTL-16 MlM4t, 1000 r/min ^ 5 min j§, 2xl07 /ml, & 0.1 ml/HSf+T 

^it^MiSTo mmmrnmm 
£ 150-200 mm3 ?aS WTIt®(Vehicle % 0.25%¥ii^K$§^:PEG-400 = 
65:35 v/v) m%MM 1 M'-[3-il-4-[[7-[[l-[2-(^MS)-2-ft^ZiS]-4-R^P^S] 

¥M]-6-¥M-4-RfBtlS]ftS]^S]-M-(4-®^S)ifM^-l,l-^¥S®W^^Tia ($§f? 
T Vehicle *, 5 mg/mL), ^i&6K/JNit; 0.1 mL/10 g #lt 
ffiMM^(75 mg/kg -^-&), 14 ^ 

'JN It^ft JK 0 £t^E, (Tumor Growth Inhibition gK TGI) i~Mf7f 
&: ^M^meaniSD^; (TGI) = [(V imm ~ V ®jie):V jgMe]x100%o V 
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14 AB, 1811.2±245.6 mm3 

§tWTI£n=6) ffl 630.9±354.6 (^1/Jnt ftJ'Nffc n=6); Sift, (TGI) % 65%o 

WflMW/h; 
i 3: mmmwmwn 

a; 

HI 4: 14 AJn, 1 *^^#tfn^i&T§tW#M^^<10%: 

UM£M, 75 mg/kg, ^A~#C, 14 ABItMfWii 
65%o 

21 
irLfl+il®^: 20 ffi\*\ 9 ^fi^WM'-P-

il-4-[[7-[4-(^MS)-4-ft^TftS]-6-¥ftS-4-RiBtlS]ftS]^S]-M-(4-il^S)ifM^-l,l-
^¥»o GTL-16 AwnmmmmmmMw.mmmo 

^MWMWi 14 AJn, 1811.2±245.6 mm3 (^ii/h 
§tWTI£n=6) ffl 241.1±131.4 (^1/Jnt n=6); Sift, (TGI) % 87%„ 

MB® 6: 

WflMW/h; 

HI 7: yftjfT 14 Ain, 9 

UWiuM, 75 mg/kg, ^A~#C, 14 ABItMfMii 87%o ?n^l 

22: 

?5tJMcM!l3r!]: >t^0 im-ft/X) 
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100; ?Lif, PhEUR: 182.75; 
i2.o; x«»(5w/v%): 2.25; 

mmrnm-. 3.o; 

23: 
mmmRMM: )t^J imH/ft) 

100, ^mjk^m.n^mrn 22-, 

24: 
Myni&f&Rfflffl: >t^o (mmft) 

5o; $\M, PhEUR: 223.75; 
6.0; 15.0; 

(5 w/v%): 2.25; 3.0; 

$MM25: 

9 50, 24 +@N; 

26: 
>t^j c«^:/>t) 

13 1.0; ILff, PhEUR: 93.25; 
fmmmmM-. 4.o; x«^(5w/v%): 0.75; 
mmmrn-. ie-, 
mrnxm-. 

27: 
jtM 

$MMi3 1.0, 
mrnxm-. 
%1MW 28: 
mmmmmu mm 

7 ffl&tftit'nWj: 10.0; IL®, PhEUR: 488.5; it: 1.5; 

29: 
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mmmmmu mm (mwmm) 
10.0, 

30: 
mmf&RMM: (sosS^/H^) 

5%; lMMffit:15%; 
0.1 M atM (ijHTf pH = 7.6); MZA^-W- 400: 5%; 

TROTS 100%; 

^2ffe#l 31: 
mmf&RMM: attiN (50^/^) 

12 $J5%, 30 MJnFS^M^zKW^M 100%; 

32: 
mmMRMM: (10^/^) 

ii i%; mwm,^ BP: 3.6%; 
0.1 M 15%; 100%; 

33: 
mmf&RMM-. ?±JM (10 ^/^) 
^5&#l 1%, 32ffi|H], 100%; 

34: 
Mm&f&RMM-. (l H^/S^) (pH ilUM 6) 

6 0.1%; BP: 2.26%; 
nWM-. 0.38%; Kli-^400: 3.5%; 
?±Mffl7KilTfS 100%; 

35: 
mmmRmm-. &»J (i (PH IJI^S 6) 
^56#[10$J0.1%, 34 t@|sj, 
100%; 
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36: 

MMMRMM-. HUM 
i 10; A/KLIJ^MM: 13.5; 

910.0; ^il^il¥^: 490.0; 

37: 
MWjMj&Rfflffl: HUM 
$iM3m»i: io, ^mjk^m.^mrn36mn-, 
mm AM-. 

38: 
mm&f&RMM: HUM 

0.2; 0.27; 

Hitil¥^: 70.0; fK¥£u: 280.0; 
—1094.0; 

mmxm-. 
39: 

HUM 
$lM7m»i: 0.2, g£tfM^*^M#l38*@|W|; 
mmxm-. 

40: 

l^ti^MillfiJ: HUM 
2.5; 3.38; 

Hitil¥^: 67.5; ^it^il¥^: 1086.0; 
—it0MZj£n: 191.60; 

$MM41: 
mm&f&RMM: HUM 
^lilim^i: 2.5, g£tfM^*^M#|40*@|W|; 

3SfflAI¥: 
42: 

mm&f&RMM: HUM 
2.5; AalPW: 2.7; 

Hitil¥^: 67.5; ^it^il¥^: 1086.0; 
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191.60; 

43: 
MWjMj&Rfflffl: HUM 
«13m»t(: 2.5, 42 N; 

44: 
mmmRMM: « (/S540 

1 40 iitJnL; ZJf: 300 »; 
/K: 300 m\-, l-+^$M^»t®: 50 Wft', 

M i mX\-, 
mm AM-. 
%MW45: 
mmmRMM: « c/mn-) 

40 mn, 44 +giwj; 

mm Am-. 
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U M ^ ̂  ̂  

v1 H Y7 H v2 

V1^ V2 ltft> -OCF3> -CF3> -N02> -CN> -OH> -NH2> -NMe2> 

Ci_6 ^31 > C2-6 C2-6 C3_6 C342 CI_6 C3_6 

C3-12 

R^PR' —Q, ¥tt$> 

Q> 

o 
VY-X-J-L-A| 

HO-N 
H ; 

A^O> NFL S(=0)m> CwiMW^AlH, J. A *MRJI& G1 IfXf^; 

L^7]K CI.6^3=A C2-6 '$fi3£ > C2-6®iS> C3-6^F^:S> C6^?S> C5-6^77S> C342 

M^iLlH, Rh *MRTl&G2Mi; 

J^O> NFL S(=0)m> Ci_6^S> C2-6^«> C2-6^S> C3-6if^S> C6T?S> C5-6^ 

X ^7K-C(=0)-> -S(0)m-> Ci_6 C2-6 Mm, C2-6 C3-6 C6 77C5-6 

Y ^tzj\ Ci_6^tS> C2-6 'M 2? -> C2-6®iS> C3-6 C6^S> C5-6^77S> C3-12 S^CIB^ 

W^Ylffl, RY ^MRJI&G5^; 

G\ G\ G\ G4 R G5 n, -CN> -CF3> -C02H> SMM, CI_6^$> C3-6 

$fum, C2-6^#S> C2-6^S> C6T?S> C5-6^T7S> C3-i2^lHif®> RX0-> RXR2N-> R'S^O)^ 

R1R2NS(=0)m- > R3C(=0)- > R1R2NC(=0)- > R10C(=0)- > R3C(=0)0- > R1R2NC(=0)0- > 

R3C(=0)NR1-> R^NC^C^NR4- > R10C(=0)NR4- > R1S(=0)mNR4-> R^NS^O^NR4-> 

R1R2NC(=NR5)NR4- > R1R2NC(=CHN02)NR4- > R1R2NC(=N-CN)NR4- > R1R2NC(=NR5)- > 

R1S(=0)(=NR5)NR4-^ R1R2NS(=0)(=NR5)-; 
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R\ R2> R\ R4^R5^iJ^Jt^H, Ci_6^S> C2-6^«> C2-6^S> C3-6TOS> 

C6T?S> C5.6^mM C3-i2^lHifS; ^ R1^ R2iiST^-MJIC^±04-, 

Ci-xiMtn, Ci-nMs^uJ^ 0> N> S(=0)m^^; KR\ R\ R\ 

R4,&R5^MRTlMft> CN> CI.6^S^C3.6TOS^; 

m = 0-2o 

2> ilftfllt 1 —f+^Rf 
( I a) j3f/K: 

V1 H vv H v2 jrfs'-o 
MeO. 

HO-N (la) 

H 

V^PV2^ltft> -OCF3> -CF3> -CN> -NMe2> Ci_6^S> C3_6if^ 

C3_I2^IH^S> Ci_6^$liK> C3_6 if C3_i2 $tiK; 

A^O> NH JiK S(=0)m, J. A ^MRJI&G1^; 

L ^/J\ Ci_6^tSjiK C3_6if^iK> JEL L G2J|Xf^; 

J^O> NH JiK S(=0)m, J. J ^MRJI&G3^; 

Y^CI_6^S^C3_6TOS, KY ^MRJI&G5^; 

m = 0-2o 

^ ( I b) jjf/JK: 

V1^ V2^vM^JM^tU ltft> "OCF3> -CF3> -CN> -NMe2> Ci_6^$> C3_6if^ 

$> C3_i2 ^IH^FCi_6^$iiK> C3_6if C3_i2 s^Isif $tiK; 

A^O> NH JiK S(=0)m, J. A ^MRJI&G1^; 

L^CI_6^S, J-L^WaRJl^G2^; 
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J C3_6 if ̂ 31 JiK C3_12 S^clsif 31, JEL J ^ WIS. RJIJ^ G3 JJXf^; 

X ^7JK-C(=0)-> -S(0)m-^T#^ XSH; 

Y^Ci_6^S^C3_6if^S, KY ^MRJI&G5^; 

m = 0-2o 

( I c) jjf/JK: 

V^PV2^ltft> -OCF3> -CF3> -CN> -NMe2> Ci_6^S> C3_6if^ 

iK> C3_i2 ^Iflif C3_6 if C3_i2 ^Isif^S; 

A^0> NHg£S(=0)m, J. A ^MRJI&G1^; 

L ^/j\ Ci-6^iKjiK C3-6if^tS, JEL L G2JJXf^; 

J^0> NH JiK S(=0)m, J. J ^MRJI&G3^; 

Y^Ci.6^S^C3.6if^S, KY ^MRJI&G5^; 

m = 0-2o 

^ ( I d) jjf/JK: 

V1^ V2^M45:JM/KiU ltft> -OCF3> -CF3> -CN> -NMe2> Ci_6^S> C3_6if^ 

C3_i2 ^Isif 31 > C3_6if C3_i2 ^iHif^lS; 

A^0> NH JiK S(=0)m, J. A ^MRJI&G1^; 

L^CI_6^S, J-L^MRJI&G2^; 

J C3_6 if C3_i2 ^Isif 3I> JEL J 'J3 6t)S RJIJ^ G3 J|Xf^; 

X ^-C(=0)-> -S(0)m-g£T#^ XSH; 
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m = 0-2o 

( I e) jjf/K: 

V1# l^lt> -OCF3> -CF3> -CN> -NMe2> Ci_6^$> C3_6if^ 

31 > C3_12 S^clltif 31 > C3_6 if £^$l3ljiK C3_12 zt^Iliif $l3l; 

L ^ Ci_6 C3-6 if JEL L ^ M RJI£ G21Uit; 

Y^Ci_6^^C3_6if^S, KY ^MRTI^G5!^ 

7> MWJ^ i 
^ ( I f) jjf /JK: 

V'lPV2^-OCF3> -CF3> -CN> -NMe2> C3.6if^ 

31 > C3_12 zfVDsifS^ C3-6 if C3_12 J^ifif 

Y^Ci_6^^C3_6if^S, -M.Y ^MRJ!&G5ILXf^o 

^ ( I g) 0T7K: 

° i 

5^)3^, 

HO' ,NH 

5^)3^, 
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V^PV2^sMM, "OCF3> -CF3> -CN> -NMe2> Ci_6^$> C3_6if^ 

C3_i2 s^clltif iK> C3_6 if C3_i2 z£l[iif 

L ^tzjK Ci_6^tSJiK C3_6if^tS> JEL L 'J3WISRTI& G2JJXf^o 

St ( I h) jjf/JK: 

V1^ V2^M45:JM/KiU ltft> -OCF3> -CF3> -CN> -NMe2> Ci_6^$> C3_6if^ 

C3_i2 ^Iflif C3_6 if C3_i2 S^Iltif $tiK; 

L ^/J\ Ci_6^tSjiK C3_6if^tS> J§. L G2JJXf^o 

10> ilftfllt 1 
( I i) BTTF: 

V1 m v2 sMM, "OCF3> -CF3> -CN> -NMe2> Ci_6^$> C3.6if^ 

iK> C3_i2 ^Isif iK> C3_6 if C3_i2 ^Isif^S; 

Y^Ci_6^$s£C3_6if^$, -M.Y ^WaRj|^G5ILX^o 

M43-lR-4-[[7-[[l-[2-(^M$)-2-ftf^$]-4-«S]¥M]-6-¥M-4-RfBf|S]M]^ 

S]-M-(4-il^S)ifM^-l,l-^¥S»; 

ATL'-[3- IK -4-[[7-[3-[[2-( IS M, 36 )-2- ]-6- ¥ $131 -4- R^f Rfr 31 ] $131 ] ^ 

S]-M-(4-®^S)ifM^-l,l-^¥S»; 

ATI'-[3-IK-4-[[7-[3-[[3-(ISM,3= )-3-]-6- ¥ $131-4-Rfr31]$131]^ 

S]-M-(4-®^S)ifM^-l,l-^¥S»; 
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NY- [3- IK-4- [ [7-[2-(M, 2?)•-2-Zi $(, ] -6- ¥ $(, -4- R||2? ] $12?] ̂ iK] -N1 -(4- IK 5j|).Jf 

m,l 
A^l'-[3-lK-4-[[7-[3-(P5MIS)-3-|il1f^l^]$l1S]-6-¥$iS-4-[i|lltt^]$l1^]7is^]-A^l-(4-lK^isS)if M 

m,l 
A^l'-[3-lK-4-[[7-[4-(p5MIS)-4-|il1f^X $(,®]-6-¥$(,®-4-l^lft^]$(,^]^^]-iVl-(4-M^ M 

m,l 
M'-[3-lK-4-[[7-[5-(P5MIS)-5-|ilIf^ij4$lIS]-6-EF$lIS-4-Pi|H||3i]|ilI3i]^3i]-A^l-(4-lK^S)if M 

m,l-^¥»; 

m,i-^¥»; 
A^l'-[3-lK-4-[[7-[7-(p5MIS)-7-|il1f^M$l1^]-6-¥$iS-4-[i|lltt^]$l1^]7is^]-A^l-(4-lK^isS)if M 

m,l-^¥»; 
M43-lR-4-[[6-[[l-[2-(p5M$)-2-ftf^$]-4-R«S]¥M]-7-¥M-4-RfBf|S]M]^ 

ATI'-[3- IK -4-[[6-[3-[[2-( IS M, 3j£ )-2- ]-7- ¥ 31 -4- R|f R|| iK ] $1iK ] ^ 

ATI'-[3- IK -4-[[6-[3-[[3-( IS M, 3= )-3- ]-7- ¥ 31 -4- R|f R|| iK ] $1 iK ] ̂  

A^l'-[3-lK-4-[[6-[2-(p5MIS)-2-|il1f^Zi$l1^]-7-Ep$iS-4-[i|lltt^]$l1^]7is^]-A^l-(4-lK^isS)if M 

m,l-^¥»; 
A^l'-[3-lK-4-[[6-[3-(P5MIS)-3-|il1f^|^]$l1S]-7-Ep$iS-4-[i|lltt^]$l1^]7is^]-A^l-(4-lK^isS)if M 

m,l-^¥»; 
A^l'-[3-lK-4-[[6-[4-(p5MIS)-4-|il1f^X $(,®]-7-¥$(,®-4-l^lft^]$(,^]^^]-iVl-(4-M^ M 

m,l-^¥»; 

m,l-^¥»; 

m,i-^¥»; 
A^l'-[3-lK-4-[[6-[7-(p5MIS)-7-|il1f^M$l1^]-7-Ep$iS-4-[i|lltt^]$l1^]7is^]-A^l-(4-lK^isS)if M 

m,l-^¥»; 
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M'-(4-il^S)-M-[4-[[7-[5-(P5MS)-5-tl^i^ftS]-6-¥ftS-4-RiBtlS]ftS]^S]ifM^ 

M'-(4-il^S)-M-[4-[[7-[6-(P5MS)-6-tl^SftS]-6-¥ftS-4-RiBtlS]ftS]^S]ifM^ 

M'-(4-il^S)-M-[4-[[7-[7-(p5MS)-7-tl^MftS]-6-¥ftS-4-RiBtlS]ftS]^S]ifM^ 

M'-(4-®^S)-M-[4-[[6-[[l-[2-(^MS)-2-ft^ZiS]-4-R^P^S]¥ftS]-7-¥ftS-4-RiBtlS]ft 

M'-(4-il^S)-M-[4-[[6-[2-(p5MS)-2-tl^ZiftS]-7-¥ftS-4-RiBtlS]ftS]^S]ifM^ 

M'-(4-il^S)-M-[4-[[6-[3-(P5MS)-3-tl^MftS]-7-¥ftS-4-RiBtlS]ftS]^S]ifM^ 

M'-(4-il^S)-M-[4-[[6-[4-(p5MS)-4-tl^TftS]-7-¥ftS-4-RiBtlS]ftS]^S]ifM^ 

M'-(4-il^S)-M-[4-[[6-[5-(P5MS)-5-tl^i^ftS]-7-¥ftS-4-RiBtlS]ftS]^S]ifM^ 

M'-(4-il^S)-M-[4-[[6-[6-(P5MS)-6-tl^SftS]-7-¥ftS-4-RiBtlS]ftS]^S]ifM^ 
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-1,1-— 

M43-lR-4-[[7-[[H2-(P5M$)-2-ftf^$]-4-R«S]¥M]-6-¥M-4-RfBf|S]M]^ 

S]-M-(4-®^S)ifM^-l,l--¥S»; 

M'-[3- IK -4-[[7-[3-[[2-( M, 3E )-2- ]-6- ¥ 31 -4- P|f H|| 31 ] ipl, 31 ] 

S]-M-(4-®^S)ifM^-l,l--¥S»; 

ATI'-[3-IK-4-[[7-[3-[[3-(IS M, 36 )-3-]-6- ¥ Ip^31 -4-R|fR||31]31]^ 

$]-M-(4-|K^S)ifM^-l,l--¥$»; 

M'-[3 - IK-4-[ [7 - [2-(P5 M< S)-2-H f^C Zi H ] - 6-¥ H S-4-R|| R|| H M - (4-IK ̂  S) if M 

^-l,l--¥»; 
A^l'-[3-lK-4-[[7-[3-(P5MIS)-3-|il1f^|^]$l1S]-6-¥$iS-4-[i|lltt^]$l1^]7is^]-A^l-(4-lK^isS)if M 

^-l,l--¥»; 

A^l'-[3-lK-4-[[7-[4-(p5MIS)-4-|il1f^X ̂ 3l]-6-¥^3l-4-Rlrl]f/|c3l]$i3l]5^3l]-/Vl-(4-lK5^3l)if M 

^-l,l--¥»; 

AH/-[3-lK-4-[[7-[5-(fSf|,3l)-5-|il1f^jj4^3l]-6-¥^3l-4-Rlrl]f/|c3l]$i3l]^ 3£]-ATl-(4-lK5^3l)if M 

M'-[3-il-4-[[7-[6-(p5MS)-6-^tf^iz!iftiS5]-6-EpftS-4-[||ll||S]^tS]^S]-M-(4-il1^S)if M 

^-l,l--¥»; 

A^l'-[3-lK-4-[[7-[7-(p5MIS)-7-|il1f^M$l1^]-6-¥$iS-4-[i|lltt^]$l1^]7is^]-A^l-(4-lK^isS)if M 

^-l,l--¥»; 

M'-(4-®^S)-M-[4-[[7-[[l-[2-(^MS)-2-ft^ZiS]-4-R^P^S]¥ftS]-6-¥ftS-4-RiBtlS]ft 

$]«]ifM^-l,l--¥«i;)K; 

AH/-(4-lK^ 3l)-An44-[[7-[3-[[2-(fSf|,3l)-2-$l1f^Zi3l]flI3l] M$l3l]-6- ¥$lS-4-Ri|lltt^]$l1^] 

«]ifM^-l,l--¥S»; 

AH/-(4-lK^ 3l)-An44-[[7-[3-[[3-(fSf|,3l)-3-$l1f^j^]3l]flI3l] M$l3l]-6- ¥$lS-4-Ri|lltt^]$l1^] 

«]ifM^-l,l--¥S»; 

M'-(4-il^S)-M-[4-[[7-[2-(p5MS)-2-tl^ZiftS]-6-¥ftS-4-RiBtlS]ftS]^S]ifM^ 

-1,1-— 

M'-(4-il^S)-M-[4-[[7-[3-(P5MS)-3-tl^MftS]-6-¥ftS-4-RiBtlS]ftS]^S]ifM^ 

-1,1-— 
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-l,l--¥»; 

-1,1--¥M?; 

iVr-(4-m^S)-M-[4-[[7-[6-(P3m^)-6-ft^Bft^]-6-¥^S-4-(ii(#S]ft^]^^]if|^^ 

-1,1-— 

M'-(4-il^g)-/Vl-[4-[[7-[7-(^MS)-7-ft^^ftS]-6-¥ftS-4-Pill#^]$tS]^^]if|^^ 
-l,l--¥Wc° 

JVl'-[3-»;-4-[[7-[[l-[2-(^i:S)-2-^1^Zi®]-4-^I^S]¥ft®]-6-¥^S-4-ttl#^]ft^]^ 

^]-M-(4-M»)if 1^1,1-11 TOM; 

M'-[3-il-4-[[7-[4-(P5MS)-4-tt^T^^]-6-¥ftS-4-Bi(!|t^]ft^]^S]-M-(4-g;^^)ifM 

£M,l--¥@lJgc; 

M'-[3-®-4-[[7-[5-(^MS)-5-ft^it^^]-6-¥^S-4-IiII]|^]ftS]^]-iVl-(4-il^^)if^ 

M'-[3-M-4-[[7-[6-(^MS)-6-^S^^]-6-¥tia-4-Bll#®]ftS]¥S]-M-(4-M^S)if|^ 

^-l,l--¥»: 

M'-(4-il^S)-iVl-[4-[[7-[[l-[2-(^il^)-2-ft^ZiS]-4-Bt®S]¥ftS]-6-¥ft^-4-Pi^]ft 

M'-(4-il^S)-M-[4-[[7-[4-(gil^)-4-ft^Tft^]-6-EPtl^-4-Pfl#S]ft^]S^]if]^^ 

-U--¥M?; 
iVr-(4-m^^)-M-[4-[[7-[5-(^mS)-5-ft^itttS]-6-¥ft®-4-Pil#S]ftS]^«]if|^^ 
-1,1-— 
AT-(4-Mm)-Nl-[4-[[7-[6-(HMM)-6-flK Sft3£]-6- ¥ ftM-4-Bf BfrgS]ftg£]$gj£]if ^ 
-l,l--«jgo 

is, i~i3 

$£, Scheme 1 M)&: 
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Scheme 1 

HO 
A-1a: C6-OMe, C7-OH 
A-1b: Ce-OH, Cy-OMe 

HONH2.HCI 

Base y-V' 
A-2 

H0'">v*"rr-0 
o 

A-3 

(1) HN-^H^LG 
PG B 2 , Base 

O 
RR ,LG 

(2) deprotection 

MeO or EtcA^ 
or Base B-1 

H2N-^H^O' 

RR 

N' 
O 

A-4 
Me0 ̂  MGOorE,CV^N^>r^O 
Base B"3 O S H 

HONH2.HCI 
RR 

A-5 

Base H 

HO'V^N^C 
O H ' 

O 

A-6 

t = 0—6; 

S =1—10; 

v'lnv2^ltft> "OCF3> -CF3> -CN> -NMe2> Ci_6^S> C3_6if^ 

C3_i2 s^clltif Ci_6^$iiK> C3_6 if C3_i2 zt^Iltif ftiK; 

LG % F> Cl> Br> I> MsO> TsO ^ TfO 

PG % Boc sg CBZo 

16> 1-13 ft#— 

Scheme 2 

Scheme 2 

BOC 

(1) B-4 , Base 

OMe or OTs 

(2) HCl or TFA 

A-1a: C6-OMe, C7-OH 
A-1b: Ce-OH, C7-OMe 

RR MeO or EtO' 
(1) 

O 

^H;LG 

Base B-1 

(2) HONH2.HCI, Base 

A-7 

V1^ -OCF3, -CF3> -CN> -NMe2> Ci_. 

C3_i2 ^Iflif C3_6 if C3_i2 ^IsifftS; 

-6 if ̂  
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s= 1-lOc 

17> 1~13 iiM— 

¥£> i ff\ 7Kfit)iv it Scheme 3 
Scheme 3 

Vrf-
I MeO or EtcA«LG 

O 

HO 

B-1 

Base 

MeO or EtO. 
A-9a: C6-OMe, C7-OH 
A-9b: Ce-OH, Cy-OMe 

YT< 

o 

A-10 

£T 
Reduction 

MeO or EtO. 

ir 
Y"V< 

t VS 
o o 

B-5 

Coupling reagent 

MeO or EtO. yv 

v1 H V H v2 

HONH2.HCI 

o 

V' 

N 

A-11 

O' 

V' wcs 
N 

A-12 

Base |-| 

V^< HO'">V*"T-0 
o A-13 

V1^ ltft> -OCF3> -CF3> -CN> -NMe2> Ci_6^S> C3_6if^ 

iK> C3_i2 s^clltif iK> C3_6 if C3_i2 zt^Iltif ftiK; 
s= 1-lOc 

18> 1-13 iiM— 

19> 18 ALK, AXL, BTK> CDKll> 

c-Met> KDRx VEGFR2> RET. PDGFR-a, PDGFR-p, c-KIT, Flt3> MEKl, MEK2> CSF1R> 

EPHA2> MKNK2> TIE2> TRKA, SRC^PLK4o 

20>MWJ^ 18 RON>EGF1R>HER2>HER3> 

HER4> PDGFR-a> c-fms> FLT1> Src> Frk> Btk> CsK> Abl> Fes> Fps> Fak> AcK> Yes> 

Fyru Lyru Lck> Hck> Fgr> Yrk> PDK1> TAK1> Tie-K YSK4> TRK B> TRK C> SLK> 

PKN2> MST1R> MAP4K^DDR2o 

2l4I^WJ^^ 18 HDAC2 ^HDAC6o 

22> 18 HDAC1> HDAC3> 

HDAC4> HDAC5> HDAC7> HDAC8> HDAC9> HDAC10 HDAC11 „ 

23> mR 

mm, mimr&mm. 
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25, migwj^i8^^ffl, itm, « 
m, IPH^> U©^ IinE^> ^J©^> IL 

?MPi^> mmm, i^/^> ft 
ftmMmm, ¥^jt^>> mm^m, », i^^s> mrnrnrn, ttt^ii 

J$M, ^WB 
wmmmtm, mmrnm, mxmmm^m, mmm. 

26, ?mmm 
1-13 ft#—fMftM/lfH4^t 

WMkh mM, sEWJ^t 1-13 ft#—iM^/n&Wft#—IMft#/lfH^tlM^#> x^ 
mmismsmm* 

27, ummm^26pm^m^, m^wm 
# o 

28> mmmM26mn mrim^mmmmm^mT: 
(l)PJM; (2) miM; (3) KS^J; (4) #MA^J; (5) MUM-, (6) MMi« 
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