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AEH NE EHshe W
47 AEs} Algel FA-BHL AEA R A4Fe) FA-Pyrl BFAE Q2N @A o

47 FA-BHL AgA 2 A -Pyrl AgAS F3E SAS n/lnn B E SAE 235k,

ot

I ERT

o,

o

|\

= 9% ARE A

of

3= M

o

0%

H
=

gige] 41y

7l € & °F
B o2 dA-pH A4 AEA B FA-VIE GG 2AK% AFAE ek FA A8 A A58 =
gl A3 Zloltk

Hl 4 7] &

=)
Z1ZAAFe] immunohistochemistry WHS
a2y o] & AFEAIYe] &yt EGFR 4
A= kY] A e RA
A RAS EHol7)F gl

FARe] Fojol g Al&etal tHsHA 2As] o ZA7E A

AZYAH(Inflixiamb)> B AA] o]Afo] A7 WAsH= st A& AFA 2] Xz AHEH
= AEE AT, INF-a= AAAAQ AAloA WS Axet 45 2d3ste WAwkgol Fa3t d3s 314
o, e AAdEE A T A5 ZEe el "ol AZAIHS INF-ao] Soldog AFsie=
A2 FAZH INF-a 7} A EE AL A INF-a S YAetE Az 28 oA wd 934 2
e X7 T A,

AFATY] XE a7 gadF 47 d#Ho] ol Ha How, AZHATY FE 71HE 1ystH o
of XN=m FZF A FiaF 4T ARl dgol FAAY. giaF A4S 437 s 71=dd sidE pH
EAA BHES o8 4 dr. a#y XNEEIA-pH BAA JFAE o)&std FHiaFe TS
S AY, FA 9] AR S dS5ehe 52 AR o= obA 4 bt gk

5373 0001) (W53 0001) RAS testing and cetuximab treatment for metastatic colorectal
cancer: a cost-effectiveness analysis in a setting with limited health resources, Bin Wu et al.,
Oncotarget. 2017 Sep 19; 8(41): 71164-71172.

w59 1§
EL R

A Al 2w, AL DihF IS 54T 5 i FA-BIL ATA, 0T TFshe G Am Wy

=
A5¢ 2HE, 2 oF o8] FA AR WAL ASHY]) AT JRE AT PES ATI,

71, 2 BHlS ¥¥ehe FA-BHL HAA=A, &7] BHIS &b7] 3hehA 12 %A 5= 31ehe

[ea
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olal, 7] BH1> Aol <& Aol A", dA-BHl AFAE A| &3},

(YT

ELN
A7 38k 1A RS H, T 49 1 x| 39 &Z7]ola, EAX (vavy line)2 A9l A= Ho|t},
A7) G271 A48 (normal) ¥ 2438 (branch) ¥ = 2T},

271 3A-BH1 A&AE A9 AE W o9 (endocytosis) EAS o] &dte] HAiaZE: A4S Agetn 7HsHA
ZA4 = 9

A71 A= AE W g Agsl: dAY 4 o, o EW EGFR EE TNF—a(tumor necrosis
factor-a)9} At AL § Uk, Y] A AEE FAZAM HAFEA T (cetuximab), T UZAH
(infliximab)Q < ATF. AFAHRLE GASE (88 FAZH FE 2 = TR Z]doﬂ AMEEE X

A gdAloltt. AFEATE EGFR(epidermal growth factor receptor)? JA|AelH, <, #Hd, 2 F74
o Azl aTUF ot dEA dvk. AFFAIHS WY A A o)) A HAFE FEsta A EHH
4 A3 A 84 AgHE AEE IA 1‘3#, INF-a & AASAY At FdT D HIdA a7&

o A7 A RegRd A, 7l SA, Azkst A, 1z A, v ) A e gAY did

471 BH12 54 pH Welel melt g3& vekd 5= 9low, oS 59 pll 1 WA 8, pl 2 WA 8, pHl 3 WA 8,
pH 4 Wx] 8, pH5 WA 8, pH 1 A 7, pH 2 WA 7, pH 3 WA 7, pH 4 WX 7, pH 5 WA 7, pH 1 WA 6,
pH 2 W#] 6, pH 3 W#] 6, pH 4 WA 6, pH 5 WA 6, pH 1 H=] 5, pH2144215 pH 3 W= 5, pHl 4 WA 5
pH 3 WAl 5, pH 4 WA 5, 3= pl 3 WA 40X F3& vepd 5 . 737] BHIE 4R % TrHRA
A 4 glom | dE 59 370 nm o TS Sk, 466 nm°ﬂ*1 FFs W= = Jdo. 4] BHIZ )%
2 g 2B aA A" = 9ltk. o] 3 AH(Two photon) B ZREH= WS oUAE 7Rl F2) 27E FA
Faetel £ AHel =dsta We WEIT. o]FA TRBA ARgshs Fupde] "l A 22 719
TE A gob Ble] &4de] AL, background emissiono] 7o §low, o]FA Fo) AVl 2HORRH A
2o iAol wkaEslo] o] FA; G2 Hle] EHoMw WEEn. oldl os, o]FA ZrHE o]gst =
FE A e 2 (intact tissue) W9 984S AR d& 5 A= FHe] A

A FAeo] wad, A7) BHlY HAE s 38 22 AEE AY § A,

[3hst4 2]
Hy H
Cn N
(0]
= - m
7] 38H4 2014 n2 1 WA 59 Aolal, me 1 WA 10, == 1 WA 59 Aoltk. 7] 3484 2014 NH
= FAelA ek ofvl7]olth.

A7] FA-BHL Aol A, shte] Aol A%E BHlE s e I oY = on o2 &
A, 1WA 9, 1WA 8, T WA 70, 1A 670, 1WA 5 ) B 1 WA a1d F 3
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8 @2, FA, B4, 9 Pryls E3ete IA-Pyrl AFARZA, 7] Pyrl 8] 318H2] 308 FAIHE
Feolar, 7] Pyrl 7ol os A Ate, IA-Pyrl HEAE AEdt.

A7) 3Fek2] 39 B2 (wavy line)S HA e AZAX o},

A7) Pyr1& A3z TRHEZA AFEE 4= glon | o E EW438me] 3HES E48e] 610 mol A FFE W
8 2= olt}, o2 SW, Pyrle 353 mm(e = 2.1X 10 cm M) 2 438 mm (e = 2.7 X 10" cm M )5S 3
& & gdew, pH 7.49] PBSOIA Ap = 610 mE TAHOE FFE WEL F Ak Y] Pyrle o3 I3

aned Agd 4 o
A FA Wy, 7] Pyrie] FAE ) A 42 BAHE AY Aok

[3}&+4] 4]

H H
0
m
A7) 8F8hA] 4ol A ne 1 WA 59 AFela, me 1 WA 10 T 1 WX 59 GFolth. o AAldel =W, n

71 BA-Pyrl A@AANA, shte] @Alol AgrE Pyrl2 sty = 2 olFd F ler, 4
0, T WA 90, 1WA 870, 1 WX 770, 1 X 671, 1 A 5 7/ £= 1

A7) FA-BHL AEAY 24, MEAS-BHL A3A = HAEe EGFRT Adtste] A HEE o]%sty, g
Fo| GAo] SATSF BGFR a7k Butale]l AEAge] A= 1
8

X
Ao webA AlEARRe] A g dkel BHIS] FF s dudo] glemz AlFEATe] Am vgAdS 9
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7] BAe] AR WA A58 248 Y] FA-Pyrl ARAE ¥ 23 F vk 7] FA-Pyrl HEA
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wigel 2y
d Al whE FA-BHLL o] FAF ZRHERQ] BHLO] o&f oldle AR uiR-o dad FHe aHer 5

Agoss A A W3PS A58 5+ A,

1& 4 Ao w2 aA-BIl AgAe Az 34S Jed Ao},
T 2% o AAde w2 FA-Pyrl AFAY Ax AAHS e Aol

Wy A7 Hek A g

ojsl shrt o] A= *"\1 g F3l 2o GAsA AR, a2y, olg AAjd= sk o4l A
g drder dWstr] A7 Aem & il Wt ol Al dH= AL ofytt

HNMR 2 UC NR AHEZLS Varian 300 (1H NMRS] 749 300MHz, 13C MMRS] 79 75MHz) 2 Bruker Avance

111 500, 600 2 700 (1H NMRS] 7Z-$- 500, 600, 700MHz, 13C NMR®] 7-9- 151MHz)ol ol&) A =Y. B3A =
CDCl3E gw& Algsla Wi FFE o] &3 tH(CDCls: 6 H 7.26; & C 77.0).

ﬂ%%ﬁiﬁé%-“%iﬂE*(Wmni&&éﬁ*LHﬂWMaswmmszJmLm&mmw1 =8k
3}3t TAE TOF-MS (Time—of-Flight Mass Spectrometry) ZEo|A TripleTOF 66002 A3}
Sakoivt. dE W9 n/z 6004Jr 4,000 Afelell Al MEEow Az vl WgE Ha Fdo AR fo)
EE 7] 98 HZ 3T, A "ol A= BioPharmaViewIM AZEgojol A 43§35} T},

A9)A MG F4 2 P43 wE AMEHLS 7M7) Agilent 8453 tholQ X ofglo]l UV-Vis ®F FnA H
Hitachi &% &% 3 =74 F-70002 Z=A3F3tt. 2 FAH(TP) 0%7](exc1tation)—‘:* 2= = (mode-locked)
Ti:sapphire #@©]# (Chameleon, 90MHz, 200fs; Coherent Inc.)E A}&3le] FHEHUL. BE 38 x|ke A
A4 Fu FAAA TPy G2 PASH &' g F7F FA| glo] A&l

AAle] 1 AFAS-BHL A Az

5-w| E AWl 2 [d] S A (5-methoxybenzoldloxazole) ¥ tert-F8 N-(6-B 2R uUZekdl-2-2)-Nu g ZE Aol E
(tert-butyl N-(6-bromonaphthalen-2-yl)-Nmethylglycinate)+ ool 3715 =] uz} 433 tk. (Chen,
L.; Ju, L.; Bustin, K. A.; Hoover, J. M., Chem. Commun. 2015, 51 (81), 15059-15062.; Kim, H. J.; Han,
J. H.; Kim, M. K.; Lim, C. S.; Kim, H. M.; Cho, B. R., Angew. Chem. Int. Ed. 2010, 49 (38), 6786~
6789.) & 3gtEe] ¥4 HAL s ue 2.
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Mz [d]SAE-5-&< 4

HO N
%

Wiz [d] SAFE-5-& (benzoldloxazol-5-01) 9] 34 WHS v 2o, T2 uieg Zg2=4d 8.2 g ¢ 5-

methoxybenzo[d]oxazole & 100 mL 2] CH,Cl, o =¢] 0 H

AT, TLCE ©]&3te] ¥h39

o FEshltt. FET F7ITL T NgS,

of\

2e AT F Wges WA 5ol SRFE A8 shska Ll ol
=

e 4-(HNZ[d]SAE-5-L2A] ) FE} o o] E (ethyl 4-(benzol[d]oxazol-5-yloxy)butanoate)x TS HH o2

gk,

T vty Z8~F9 5.7 g 9 ethyl 4-bromobutanoate, 3.6 g 9] benzo [dloxazol-5-ol, 4.4 «] potassium
carbonate & ¥& & 50 L ¢ DMF & =<l 3 80TColA 3 A7 B¢t myksigitt, vhgo] 248 TLCE o] &3}
o gk Fo EFES A20F PAATIL FTFHT ethyl acetated o83t FE3Uvt. FEF 77T
° S AAS L AFste] A w5 ¢ A9 aRvlEIay (827 33% ethyl

=
e “‘?“Zl: NHQSO4 = 511
=

acetate in hexane) & 23ttt & 78%

oE  _4-((2-(6-((2=(tert=F5A)-2-S ol &) opu] 1)}t ehal-9-0)) gl 2 [d] S AHE-5-9) S A ) R Ep o] o] E 9]

Sk

O

o
SRS GEEA
S
\—CO,tBu

o€l 4-((2-(6-((2-(tert-F-EA])-2-F 2 ) ol ) Y& -2-U )Wl 2 [d] SAFE-5-Y) SA] ) FEF -0 0| E
(ethyl 4-((2-(6-((2-(tert-butoxy)-2-oxoethyl)amino)naphthalen-2-y1 )benzo[d]oxazol-5-
vl)oxy)butanoate) = Th WHoZ A3} T).

T vte ZEkxTol 2.1 g 9 tert-butyl N-(6-bromonaphthalen-2-yl)-N-methylglycinate <} 2.2 g 9] ethyl
4-(benzold]oxazol-5-yloxy)butanoate, 2.9 g 2| cesium carbonate, 0.79 g ¢ triphenyl phosphine, 0.29 g
9 copper(l) iodide, 0.41 g ©] palladium(II) acetate trimerE 2}HlE 2& % Argon 7}2E FX389 Y.
12 mL © DIF & F9¢ 5 80T oA 1A17F b wwksls kg T4& TLCE FAoict. vg T4 & 4
ol E =& %—OH o]3}8}al ethyl acetate® A2 3FATE. J3E ENS ethyl acetated} THFTZ EE I
. #715S e NaSO,= AxA7]ar s A sFesit. IRes AY A=RvtEIdY (S 70%

ethyl acetate in hexane) & @3l t). & 38%
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(6-(5-(4-oN FZA|-4-F A NS A 2 [d ]| SAFE-2-) v erall-2-91 ) S 2] 4] 9]

o
O
e
\—Co,H

(6-(5-(4-o FA-4-Z A K- F AN MR [d] SAME-2-D) vz gdll-2-d) =24l ((6-(5-(4-ethoxy—4-
oxobutoxy)benzo[d]oxazol-2-y1)naphthalen-2-y1)glycine) 2 TS wH o= 3HAdsi9tt.

]
b

T vte ZEkaFelAd 10 mL 9 CHCl, o =59 0.76 g 2 ethyl 4-((2-(6-((2-(tert-butoxy)-2-

oxoethyl)amino)naphthalen-2-y1)benzo[d]oxazol-5-y1)oxy)butanoateE 0TColA ¥kl 10 mL ¢
trifluoroacetic acidE %38} stirt. o % TIAES A2 7 AZE FoF wwkek oS vkgo] FAS TLCE
O

g1t & guls I sFIUT. IF CHoCl, 2 hexane?] &3dE=Z 133X A (6-(5-(4-ethoxy—4-

oxobutoxy)benzo[dloxazol-2-y1)naphthalen-2-yl)glycineS A ZA F5 3}

A=
4=((2=(6-((2-((U=-(oEotr i) Hd ) opr] i) -2-F Aol e op ] i ) el -2- A ) Wil 2 [d | SAFS-5-9) SAD
Epiofo] Ee] 3HA

(0]
J\/\/O N HN NEt;
WSy
ONH (e}
o e
4-((2-(6-((2-((4-(HolHon =) H d ) o} .= ) -2-Z Aol & ) o} m] e )Y T &bl -2-A ) A Z [d] SAE-5-Y ) A ) &
E} -0 o] E (ethyl 4-((2-(6-((2-((4-(diethylamino)phenyl)amino)-2-oxoethyl)amino)naphthalen-2-

yl)benzold]oxazol-5-yl)oxy)butanoate) = TFS W o=® A5},

T vt ZEaFe] 450 mg 9] ethyl  4-((2-(6-((2-(tert-butoxy)-2-oxoethyl)amino)naphthalen-2-

vl)benzol[d]oxazol-5-y1)oxy)butanoate} 149 mg®] N,MN-diethylbenzene-1,4-diamine, 432 mg o] HATUS YL
2 mL ¢ DMFZ lﬁd %o 0.26 mLe DIPEAZ H7lsldch. kg EES A2 4 2A17F Bk auksty TLC 2
W] TAS FAT Foll =S ethyl acetatedt SHFE FEAT. F7152 FF NaSO, 2 F25 Al
Astar oyste] T T3 F AW ARntEIYY ($]F7A: 80% ethyl acetate in hexane) =
wEshlth. 8 70%

{0

o]

4=((2=(6-((2-((4=(HloEotr i) Hd ) o} r] i) -2-F Aol g op ] i )T el -2- A ) Wil 2 [d | SAFS-5-9) SAD T
El:lf—o])?lol SFA)

HOJ\/\/O\C[N\ Q /_I%N‘@*NEI:

4-((2-(6-((2-((4-(HolHon =) H d ) o} .= ) -2-Z Ao & ) o} m] e )Y T ehall -2-A ) A Z [d] SAFE-5-L ) A ) &
EF =92 (4-((2-(6-((2-((4-(diethylamino)phenyl)amino)—-2-oxoethyl )amino)naphthalen-2-y1 )benzo[d]oxazol-
5-yl)oxy)butanoic acid)< t}g WHo =z AT,

T vt ZgAT0A 4.2 L 9 1,4-YY2AH(1,4-dioxane) © =<1 250 mg 9 ethyl 4-((2-(6-((2-((4-
(diethylamino)phenyl)amino)-2-oxoethyl)amino)naphthalen-2-y1)benzo[dloxazol-5-yl)oxy)butanoateE  ulWk
stHAl 1.3 mL 9 1IN KOH(aq) ﬁi%ﬁg Z34 ZA7re g A2 10 A7 BoF wHkEkith. o] E3HE
IN HCl(aq) F=89 0.84 mL & A7k & APE JFAELS oAFsto] st S7T2 AHste] 4-((2-(6-

_10_
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((2-((4-(diethylamino)phenyl )amino)—-2-oxoethyl)amino)naphthalen-2-y1)benzol[d]oxazol-5-y1)oxy)butanoic

acidg& AAZA 5 Ak, & 75%

S-tE AT ET-1-9  4-((2-(6-(2-(U-(H o "ol ) Hd ) o} e ) -2-F Ao &) opr] e )1} sr el -2- ) Wl %
] el )ERo o] E o] $H

o HN@NEt:
0
0

2,5-U529 28 d-1-4 4-((2-(6-((2-((4-(He ot ) H d ) o} 1 ) -2-L Aol & ) o] e )2 g3l -2- )l ==
[d]SALE-5-Y )2 A2 ) FE ol o] E (2, 5-dioxopyrrol idin-1-yl 4-((2-(6-((2-((4-(diethylamino)phenyl)amino)-

2-oxoethyl)amino)naphthalen-2-y1l)benzo[d]oxazol-5-yl)oxy)butanoate, ©]3} BHIC.®E A AT 4 dr}) & t}
& e R SISl

Argon 7}2~2 3 S wvle ZgbAdolA 166 mg 9 4-((2-(6-((2-((4-(diethylamino)phenyl)amino)-2-
oxoethyl)amino)naphthalen-2-y1)benzold]loxazol-5-yl)oxy)butanoic acid <} 306 mg 2] DMAP & 2 mL9
CH,Clo/MeOH (10/1) o2 =<l 3 47 mg 2] EDCI ¢} 35 mg 2] N-hydroxysuccinimide® 3dHHol| FH7}slar Ao

A 5AIE Eob wdkekgith, TLCR wkg-o] 2 ale Fol =& TFe Ll =2 FF83n. 7715

AAY. AFES ethyl acetate® A

1

< AR g AFHE $ol B NaSo,2 AxA7]aL SiE S
=

st ofsfsto] oAl AHES AT, & 55%

P 31 e i O

BH1Y} AFAIHE 20:19] & H]& = NaHC0;-Na,CO; W3 (pH 9.5, 0.1 elA 4T o= 2A|7F & wykst &
B

o] phosphate buffered saline (PBS, pH 7.4)¢} PD-10 F}EZ A E o]&3dle] H3H A F1u Fe& AF
7 % 3 kDa cut-off centricon®Z F%3}o] F3A< PBS §9& &53k300).

Al 20 AFAIR-Pyrl AR Az
3= A -N-wEobd gl Bl 2-dfo] = F A mF-5-[6-(2-(2-H|FA| A FAD A FA M £

R - N OH
gl
\O/\/\TH RO ~0 N=

1 5
R = CH,CH,OCH,CH,OMe

i
a
s
e
5
[0
)
o,
BN

% 2004, 3-HEA]-N-HEold & (3-Methoxy-N-methylaniline) (1) % 2-3}o]=EAHE-5-[6-(2-(2-HEA|
EADANEAN A ZFT-2-2 |9 23 (2-hydroxymethyl-5-[6-(2-(2-methoxyethoxy)ethoxy)benzofuran-2-
yvllpyrazine) (5)& 7)ol <4#x "ol wal A ZHAt. (Hirayama, T. et al., Synthesis of a new
bifunctionalised fluorescent label and physical properties of the bound form on model peptide of
troponin C. Org. Biomol. Chem. 2007, 5, 2040-2045; Lim, C. S. et al., Two-Photon Probes for Lysosomes
and Mitochondria: Simultaneous Detection of Lysosomes and Mitochondria in Live Tissues by Dual-Color
Two-Photon Microscopy Imaging. Chem. Asian J. 2015, 10, 2240-2249)
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3-HEA-[N-HE-N-(3-o| EA) 721 d ) 22 Jo}d A (3-Methoxy—-[N-methy-N-(3-
ethoxycarbonyl)propyl]ani1'ne) (2)9] Az FAL g3 2. DWF (50 mL), 3-WEA]-N-vEold=(6.7
49mmol), olEd 4-2 Q2 E=H-E}-oo]E(13g, 53mmol), KiC05(20g, 150mmol) % CaC03;(4.9g, 49mmol)e] &3+

%
80 ColA 12A7F B¢t wukstar, WAES CULLE F&38 742 AF3 S ¥4 MgSO,E Axsta &)

= JES Ag7tA Ay a=vnE 19 (L8 %7 hexane/ethyl acetate (6/1))= A A&}
S, AAE APELS FA9 odoldt, F3HE (2)d dig B2 o3 Zrh. Rf = 0.48(hexane/ethyl
acetate (6/1)). =& 11g(95 %); H NMR (500MHz, CDCls): & 41 (t, J = 8.1Hz, 1H), 7.10 (t, J = 2.3Hz,

KeN
=

1), 7.07 (ddd, J = 8.1, 2.2, 0.7Hz, 1H), 6.95 (ddd, J = 8.1, 2.2, 0.7Hz, 1H), 4.08 (q, J = 7.2Hz,
2H), 3.83 (s, 3H), 3.56-3.51 (m, 2H), 3.17 (s, 3H), 2.34 (t, J = 6.8Hz, 2H), 1.87-1.79 (m, 2H), 1.21

(t, J = 7.2Hz, 3H) ppm. C NMR (75MHz, CDCly): & 172.02, 160.96, 141.78, 131.37, 115.01, 112.45,

107.08. 60.75. 57.65. 55.57. 45.56. 30.28. 20.21, 13.91ppm. HRMS (EI) m/z [M]~ CyH,NOsol th&+ A2+
251.1521, A& 251.1539.

2-H EA-4-[N-H R -N-(3-o| SA 7t 2R ) Z 2 Foln| 1 |[H = A3 = A=

2-H| EA|-4-[N-H E-N-(3-| EA 7} 2R Y ) 3 2 Holu] 1= | il 22 H) 3] = (2-Methoxy-4-[N-methy 1 -N-(3-
ethoxycarbonyl)propylamino]benzaldehyde) (3)¢] Zﬂvu% & gy k. FgE 2 (10g, 40mmol)E DMF
(50mL)oll ¢l &olo] POCly (5.6mL, 60mmol)S 0ColA #7Fdropwise)stdth. &HS ALor] 5 AZF F<t

RESE & IN NaOH(aq) 2 F3A7]aL 9 A wHksidleh. A ES C(HClL.2 FE33 952 A & F4¢
Na,S0,2 AZRAI7| &vilE FEAZT. = AAES A7 29 a=2vE 29988270 hexane/ethyl
acetate (2/1)2 AAEAT. AFS FA edort. FHFE () g EA47S th5 2k, Rf = 0.39
(hexane/ethyl acetate (2/1)). 4~ 8.7g (78 %); H NMR (500MHz, CDCly): & 10.09 (s, 1H), 7.64 (d, J =

8.9Hz, 1H), 6.26 (dd, J = 8.9, 2.3Hz, 1H), 6.10 (d, J = 2.3 Hz, 1H), 4.09 (q, J = 7.1Hz, 2H), 3.86 (s,
3H), 3.44-3.37 (m, 2H), 3.00 (s, 3H), 2.31 (t, J = 7.1Hz, 2H), 1.89 (quin, J = 7.1Hz, 2H), 1.21 (¢, J

= 7.1Hz, 3H) ppm. 13C NMR (75MHz, CDCls): & 187.20, 172.79, 163.84, 154.94, 130.40, 114.44, 104.20,

92.89, 60.44, 55.20, 51.45, 38.41, 30.86, 21.89, 14.08 ppm. HRMS (EI) m/z [M]" CpsHyNOsoll thah 712k
279.1471, =X 279.1488.

2-3| EE A -4-[N-H B -N-(3-| ZA 7t 2B ) E 2 Holu| e [l =24 H 5| = A%
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2-3| EEA| -4~ [N-HE-N-(3-o| EA 72X d ) T Z o] - | Hl 22| 3] = (2-Hydroxy—-4-[N-methy1-N-(3-
ethoxycarbonyl)propylamino]bezaldehyde (4o AzH}HL v #y. 3gE 3(8.7g,  35mmol)d}
C13(20g, 150mmol)E CHy,Cly (100 mL)ell =< EFES ArslollA 3A1E B¢ SFAIATH, Aoz Ya4sk &
EoES A4Sy ¥3%E NHCl(ag) &do] Eojds= vHA Bk, AAHES CHLL,E FE3a = AFHgE
T B NapSO,2 AxRA7|Z fulE SIAHEY. = AAES AEsbE 43 FZ=2viE a8y xR
hexane/ethyl acetate (3/1))& AA I, APZEL e 34 mA|QGc)t. FE 49 EAZS the& 7).
Rf = 0.39 (hexane/ethyl acetate (3/1)). 4& 7.4g (80 %); H MR (500MHz, CDCl3): & 11.59 (s, 1H),

9.52 (s, 1H), 7.28 (d, J = 8.9Hz, 1H), 6.32 (dd, J = 8.8, 2.3Hz, 1H), 6.10 (d, J = 2.3Hz, 1H), 4.14
(q, J = 7.1Hz, 2H), 3.47-3.41 (m, 2H), 3.04 (s, 3H), 2.34 (t, J = 7.2Hz, 2H), 1.94 (quin, J = 7.2Hz,

2H), 1.26 (t, J = 7.1Hz, 3H) ppnm. 13C NMR (75MHz, CDCl;): & 191.85, 172.38, 163.77, 154.95, 134.89,

111.28, 104.23, 96.66, 60.19, 51.05, 38.10, 30.68, 21.80, 13.85 ppm. HRMS (EI) m/z [M]" CyHyNO,ol ok
AAEA]: 265.1314, AS5X]: 265.1315.

2-F 2 2 u|E-5-[6-(2--rFA A FAD oA FAD Wl = Feh-2-9 9] ebx] A%

\
\O/\/O\/\O (0] N=)_/
6

2-F 2 ZHE-5-[6-(2-(2-H EA] | EA] ) ol EA] )Ml ZF-2-< ]3] 22 (2-Chloromethy 1 -5-[6-(2-(2-
methoxyethoxy)ethoxy)benzofuran-2-yllpyrazine) (6)< o3 e WHoz A=k ct. CH.Cl, (8.5 mL)ol

=91 EtaN (1.2 mL, 8.5 mmol) €& CHCl, (15 mL)ell =91 33E 5 (1.5 g, 4.3 mmol) &N H7}star 0C
o mwkalgiTt. o] &Mel CHCl, (8.5 mL)ell 521 SOCl, (0.62 mL, 8.5 mmol) &S 0°ColA wyHelHA 2
ZyatdTh. 327 3, AW EFES 923 ¥3F NaH(0s(aq) &0 S0l nA e -tk BAES CHCl,
2 FEIA AFE AHG F T NapSO,E AEA7|AL §ulE SEAZT. = ANES Hesba A9 =20
E a9 (&l x: CHCL/MeOH (97/3)) 2 A, WSS 4 A, e 69 4% a3t

2t} Rf = 0.55 (CHCly/MeOH (20/1)). & 1.4g (91 %); 'H NIR (500MHz, CDCls): & 9.03 (d, J = 1.3Hz,

1H), 8.71 (d, J = 1.3Hz, 1H), 7.52 (d, J = 8.6Hz, 1H), 7.46 (s, 1H), 7.12 (d, J = 2.1Hz, 1H), 6.96
(dd, J = 8.6, 2.2Hz, 1H), 4.73 (s, 2H), 4.23-4.20 (m, 2H), 3.93-3.90 (m, 2H), 3.76-3.73 (m, 2H), 3.61-

3.58 (m, 2H), 3.40 (s, 3H) ppm. C NMR (75MHz, CDCly): & 158.55, 156.71, 151.46, 149.85, 144.32,
143.76, 139.98, 122.11, 121.74, 113.68, 107.40. 96.67, 71.92. 70.78, 69.65, 67.94. 59.09, 43.97 ppm.
HRMS (ED) m/z [M]" CisHigCINOs0ll T3t AI2EA]: 362.1033, AZ]: 362.1031.

2-[6-(2-(2-v] S A o % A]) o 2 A ) 2 04-0-1 ] -5-{6-[N-V] D-N-(3-c] Z Al b i ) S 2 ) ol e | 2 F -
2-91}3lebzl A%

- N —
0~
\O/\\/O\//\O -0 N= - T/\/\H/OEt
7 0

2-[6-(2-(2-H F AN EA]) A FA] )Wl 22 F -2- |-5-{6-[N-H| D -N-(3-o| EA| 7} 2R ) L2 F-o}r] = | Wl 2= F -
2-2 31 2}21 (2-[6-(2-(2-Methoxyet hoxy)ethoxy)benzofuran-2-y1]-5-{6-[N-methy 1 -N-(3-
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ethoxycarbonyl)propyl-aminolbenzofuran-2-yl }pyrazine) (7)9] Az 4L tb3} 2}, DNF (10 mL)ol] =<1

35HE 6 (1.7g, 4.8mmol), 3¢S 4 (1.5g, 5.7mmol) = K,CO; (4.0g, 29mmol)<] EFEE 40T 427 &

Qb kgl ohE 90TelA ¥l uwkslglth. &g FIAII ¥ FRTE YW

FE3AT. A715S 952 AFSL 9 MgS0,2 AXRAIZ & SlE ST, 2 AES Aegta 4
2 -

7t CHCL/MeOH (97/3))2 AAesich. A= 9

I CHLLE = AYES

246 thew 2rh. Rf = 0.44 (CHCL/MeOH (20/1)). & 2.2g (80 %): H NMR (300MHz, CDCls): & 9.02

(s, 2H), 7.51 (d, J = 8.6Hz, 1H), 7.47 (d, J = 8.7Hz, 1H), 7.41 (s, 1H), 7.40 (s, 1H), 7.14 (d, J =
2.0z, 1H), 6.95 (dd, J = 8.6, 2.0Hz, 1H), 6.87 (d, J = 2.1Hz, 1H), 6.77 (dd, J = 8.7, 2.1Hz, 1H),
4.26-4.19 (m, 2H), 4.15 (q, J = 7.2, 2H), 3.95-3.88 (m, 2H), 3.78-3.72 (m, 2H), 3.63-3.58 (m, 2H),
3.46 (t, J = 7.3Hz, 2H), 3.41 (s, 3H), 3.03 (s, 3H), 2.38 (t, J = 7.2Hz, 2H), 1.97 (quin, J = 7.2Hz,

9H), 1.26 (t, J = 7.2Hz, 3H) ppm. C NMR (75MHz, CDCly): & 173.03, 158.16, 157.85, 156.47, 152.11,

150.31, 148.79, 143.00, 141.92, 140.15, 139.93, 121.93, 121.85, 121.75, 118.09, 96.60, 113.33, 110.40,
106.98 93.99, 71.84, 70.69, 69.59, 67.83, 60.42, 59.01, 52.29, 38.77, 31.39, 22.02, 14.15ppm. HRMS

(ED) m/z [M]+ CaoHlaNsO-0l TS AIAEX]: 573.2475, A% 573.2475.

Pyr1-CT A=

()/’\\V/()\w//N\()/J::::]:jﬂi>__{< __;>__*<rj:l::::l\ ()H

Pyr1-CT

Pyr1-CTe] Az#A4L 1S3 ot 1,4-t]2A4H(1,4-dioxane) (19mL)el 3¢ 3+3%E 7 (1.1g, 1.9mmol)<

stHA KOH(ag) (IN, 5.7mL, 5.7mmol) ZFZENES a4 HA7FS g EFES F2olA 10 AIF Bt
Stk o] E3E HCl(ag) X8 (IN, 3.8 mL, 3.8 mmol)S Z47}5FA H HAES AqFete FH-%
?1%%¢E~ﬂ§&ﬁq.@@%%gﬁ%%ﬂﬂ<ﬂﬂﬂq.Wﬂfﬂlﬁﬁ% I Zo. & 1.0g (95 %);

' NR (700MHz, CDCl3): & 9.00 (s, 2H), 7.50 (d, J = 8.6Hz, 1H), 7.45 (d, J = 8.5Hz, 1H), 7.40 (s,

oo oX

Xloéf“

), 7.37 (s, 1H), 7.12 (brs, 1H), 6.94 (dd, J = 8.6, 2.1Hz, 1H), 6.89 (brs, 1H), 6.78 (brs, 1H),
4.24-4.18 (m, 2H), 3.94-3.88 (m, 2H), 3.77-3.73 (m, 2H), 3.63-3.58 (m, 2H), 3.46 (t, J = 7.0Hz, 2H),

3.41 (s, 3H), 3.02 (brs, 3H), 2.46 (t, J = 7.0Hz, 2H), 1.99 (quin, J = 7.0Hz, 2H) ppm. 13C NMR (75MHz,
CDCly): & 177.20, 158.29, 157.93, 156.60, 152.14, 150.38, 148.88, 143.08, 142.08, 140.25, 140.10,

122.04, 122.01, 121.88, 118.57, 96.72,48, 110.66, 107.14 94.32, 71.94, 70.78, 69.70, 67.94, 59.10,

Pyr1-SIM AZE
M 0
Pyr1-SIM 0 Y
(@)

Pyr1-SIN2 o3 WHo = Azxsgltl. CHLl/MeOH (10/1D)E =<1 33HE Pyr1-CT (0.58g, 1.0mmol)e} DMAP

(0.12g, 1.0mmol ) 2] EEE EDCI (0.19g, 1.2mmol )<} N-3}o]| =E A Z=Al o] 1| = (N-
hydroxysuccinimide) (0.14g, 1.2mmol)E 3hHeo| H7lstar A2o]A 5AIZF FoF wwtsith. A ES CHCLE
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ol\

FEohL AR AFHTE ¥ T NapSO,2 A7 BulE SEAIZT. AF=2S ethyl acetate® A1H &k
A Qs AdES FEM (Yellow Ochre) RATE. Pyrl-SIMe] 242 o3 2t 4% 0.50g (65
%) ; lH NMR (600MHz, CDCls): & 9.00 (s, 2H), 7.49 (d, J = 8.6Hz, 1H), 7.46 (d, J = 8.7Hz, 1), 7.39 (d,

J =0.9Hz, 1), 7.38 (d, J = 0.9Hz, 1H), 7.12 (d, J = 2.2Hz, 1H), 6.93 (dd, J = 8.6, 2.2Hz, 1H), 6.86
(d, J = 2.2Hz, 1H), 6.76 (dd, J = 8.7, 2.2Hz, 1H), 4.22-4.19 (m, 2H), 3.92-3.89 (m, 2H), 3.76-3.73 (m,
2H), 3.61-3.58 (m, 2H), 3.51 (t, J = 7.3Hz, 2H), 3.40 (s, 3H), 3.03 (s, 3H), 2.88-2.81 (m, 4H), 2.69

(t, J = 7.1z, 2H), 2.08 (quin, J = 7.2Hz, 2H) ppm. C NMR (151MHz, CDCly): & 169.05 (2C), 168.29,

158.28, 157.94, 156.59, 152.21, 150.48, 148.74, 143.14, 142.11, 140.27, 140.11, 122.05, 122.04,
121.07, 118.60, 113.45, 106.21, 96.73, 94.26, 71.92, 70.77, 69.67, 67.95, 59.07, 51.80, 39.00, 28.30,

25.56 (2C), 21.95ppm. HRMS (ESI) m/z [M+H]+ CoullziN,Og0ll TS AIMEX]: 643.2404, 3] 643.2401.

AEA T -Pyrl AEA Az

Pyr1z} MEAIHS 20:19] & H]&=2 NallC03-Nay,CO; W3 (pH 9.5, 0.1 oA 4T SR 2A|7F FQF wukslk &

o] phosphate buffered saline (PBS, pH 7.4)%} PD-10 7}EZAZE o] &3] HIH A & @& AF Pyrls
A7 % 3 kDa cut-off centricon®.@ EF3to] HgA|e PBS &S 53

O
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