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1,2-disubstituted heterocyclic compounds which are inhibitors of phosphodiesterase 10 are described.
Also described are processes, pharmaceutical compositions, pharmaceutical preparations and
pharmaceutical use of the compounds in the treatment of mammals, including human(s) for central nervous
system (CNS) disorders and other disorders which may affect CNS function. Among the disorders which
may be treated are neurological, neurodegenerative and psychiatric disorders including, but not limited to,

those associated with cognitive deficits or schizophrenic symptoms.
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1,2-disubstituted heterocyclic compounds which are inhibitors of
‘phosphodiesterase 10 are described. Also described are processes,
pharmaceutical compositions, pharmaceutical preparations and
pharmaceutical use of the compounds in the treatment of mammals,
including human(s) for central nervous system (CNS) disorders and
other disorders which may affect CNS function. Among the disorders
which may be treated are neurological, neurodegenerative and
psychiatric disorders including, but not limited to, those associated with

cognitive deficits or schizophrenic symptoms.
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BORE o REARE -
[ Serisdis]

R B _FefR AR NEE - EEHEBERZEEAMPK cGMPYZ
KEBERBNZEFECEOBRZEESRAMBIAKAPHBE_GEEZE
BEBRZEBRZE - EH&TF > PDEFE T i cGMP K cAMPYK 58 14 #1 B8
ZHEBEPNEGEFH  EREUERERERAREZHG P S RZFHE
ILtEBS - £S5 it EEETHHE2IEERNSESE Z+—F A EPDEX
- PDEE A A ENKRInHAGFEBEASERTFICRIGHEILEE
W BEHZERES REKEHARBKESEE=(BECNS)F ZE A
BEFRAE -

£ 19994 = {E E £ 5] 05 8 & 48 37 37 PDEX WX PDE10(Soderling %
A T Isolation and characterization of a dual-substrate
phosphodiesterase gene family: PDE10A ;: Proc. Natl Sci. 1999, 96,
7071-7076 ; Loughney % A - T Isolation and characterization of
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PDE10A, a novel human 3',5'-cyclic nucleotide phosphodiesterase |-
Gene 1999, 234, 109-117 ; Fujishige &% A » " Cloning and
characterization of a novel human phosphodiesterase that hydrolyzes

both cAMP and ¢cGMP (PDE10A) > J. Biol. Chem. 1999, 274, 18438-
18445) - NMHPDEIOFSIE KB /I BREREASERIEMYE - H&EK
BB —BMHRIS%  HEBLCEEMREIS%Z —2iE -

PDEIOFE ZEI T (BRZ K ERZR)RE HEBEMRSHRE
ZhEZHmET Tt HGERMEHTEZRAZ— - AMRELR
PDEIOZ Efr#H - Eo] B XEHEMNBHBRERE » W ERE
EEEFEHRESEEMREZRETEEM -

PDE10 /K fi# cAMP (K,=0.05 pM) kK cGMP (K, =3 uM) — &
(SoderlingZ A - T Isolation and Characterization of a dual-substrate
phosphodiesterase gene family: PDE10. - Proc. Natl Sci. USA 1999,
96(12), 7071-7076) o [ 4F » PDE10%t ¥ cGMP 7 Vi bb ¥ cAMP K A
fs > BEMRBZEERNGHEHE RN > PDEIOEE R AN HF
cAMP #] &l 14+ cGMP 55 B8 — B5 B8 (Soderling ;2 Beavo » " Regulation of
cAMP and cGMP signaling: New phosphodiesterases and new
functions ;> Curr. Opin. Cell Biol., 2000, 12, 174-179) -

PDEIONA AL BAENKIG S B S I GAFE BB 2 BB —FRE Ak 8
Z—  HERERUTEE  Efl & GAFZPDE(PDE2 ~ 5~ 6 11)F
4 & cGMP - i T 2 8048 #5 4 PDE10 . GAF & # I Bl cAMPE B &5 &
(HandaZ A > | Crystal structure of the GAF-B domain from human
phosphodiesterase 10A complexed with its ligand, cAMP , - J. Biol.
Chem. 2008E5H 13H - ePub) -

. # /R PDE 1O F1I A 5] A 72 06 % 5 T 1 68 JiE So 8 (R IE > BL T
W % 7% 7 (Parkinson's disease) - #§ i 5 B - ¥ £ W K 7
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(Huntington's disease) * = HJE - Y FERH K - 588 E KB HE
(=B & F BB 35 & 55 2003/00325795%) - K & W 7% (KostowskiZ A >
" Papaverine drug induced stereotypy and catalepsy and biogenic
amines in the brain of the rat j» Pharmacol. Biochem. Behav. 1976, 5,
IS-1E#R - B ((h—EEZ M PDE1OH & &) BT FF {5 o £ 0% ok
HEZZMERKBEZERREE BRS & Ik %E & (haloperidol) 5% &
ZHHE - MERXFFPDEIOGIHBIER B MR EY ZRAR » 1)
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® MBEHREDGENEGREFHIREZTERE - TANER
REHRENRAERER)GE-_TELATEAFHSIARRE
BRFEHLCTFEAEZTENCEFHIREZLHE - BEZEEYY
BB TR FE Z IR R EAR - B E &P Ea R R EER
A Z A MERNERRE - L5 FUEREESEYHNERR
MLEERD2ZEXREFHAMERRIIEIIER - 64 # 8 RIMEAR
(EPS) - FHERESRNEHREYEETNTHREZETEREZR
oo HBEERBRAEZUESRBE EE IR -EFEDHFE -
EZ MO +ERAFITE L E & HEw 0 E 2 5
) > WAEIEM B GUAF IR EY > AR K FI IR 1LEE (risperidone) &k B £
F (olanzapine) H B A R & R & & F (clozapine) - 5% F JF # B Hi #F 1 9%
EVZHE—BRERTARERERBEIRERRZEEREMER
ZE > BEHIANREBTFEN RUFAMRARBNGEESR
f BZ f5 & (Davis, JMZE A > " Dose response and dose equivalence of
antipsychotics ; * Journal of Clinical Psychopharmacology, 2004, 24 (2),
192-208 ; Friedman, J.H.Z£ A - ' Treatment of psychosis in Parkinson's
disease: Safety considerations ;> Drug Safety, 2003, 26 (9), 643-659) -
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.OC(0)OR, * -OC(O)NHR, + -OC(O)N(R,) * -SR, * -S(O)R, * -NH, - -

B B R

NHR, * -N(R,)(Ry) * -NHC(O)R, * -N(R,)C(O)R,  -NHC(O)OR, - -
N(R,)C(O)OR, -+ -N(R,)C(O)NH(Ry,) - -N(R,)C(O)NH(Rp), - -
C(O)NH, + -C(O)NHR, ~ -C(O)N(R,)(Rp) * -CO,H + -CO;R, * -COR, -
HFRERBILMMEGIKE - i & & & - -CH,CH,0H -
CH,CH,OMe ~ BRIt A ~ MBIt At A& ~ 5& - T EKE - S E - 5
HERGEAE - BREE - RERKEKRE  HIXEEFTEEBIIMER
SZ=(EEBEAUTZEEIM X » Me~ Bt~ 'Pr- 'Bu- REHNK
BEE « RERAETE - CN - NO, » NH, * CF; + NHMe ~ NMe;
OMe » OCF;» EX B & HK- kK- A k-AE R ERF © 2R.KR,
BHREFEZRF—EFKS-68IR -
ZPHAREGIREEB UMK EZSL -EHEB U T ZEEBRNARZ
FIE  NE - -CFCN- & E  WEERE - F&EE - HEEKE
B RE -  BEREAE - HTE - #5 S 4 - -OCH,CH,0CH; »
_OC(O)R, * -OC(O)OR, + -OC(O)N(R,) * -N(R,)(Ry) * -NHC(O)R, - -

7

N(R,)C(O)R, ~ -NHC(O)OR, * -N(R,)C(O)OR;, - -C(O)N(R:)(Rp) ~ -
COR, ;E\:EF‘R & Ry B 1T #, 315E EF )ﬁ:ff\:%*%% » -CH,CH,0H -
CH,CH,OMe ~ BEf 5 - BEfe At i « HE ~ S EA - B E - %&S
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TERE BBRE - RMEEBRERE  HESERFEHBIIMEE

55
SoEEEEUT ZABMEN © €% - Me - Et» 'Pr- ‘Bu- REHA
WAL REMABT & CN - NO; » NH; ~ CF; » NHMe -

NMCZ >

OMe » OCF; » H&E B L HK- R -FNik-REREFE  HR.KR,
BHREZEZRET —EERS-681K -
UTESAREEFRAZESEE -

Ac
AcN
BINAP
Bn
Celite®
DBU
DCC
DCM
DIEA
DIPEA
DMAP
DMF
DMP
DMSO
Dppf
EDC
Et;N

g

h

hr
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A & (Me-C(0)-)

75
2,28 (TSR EE)-1, 1T 35 2
-
B

1,8- T &2 T FR[5.4.0]+—-7-%%
NN ZIRCEK ol

4-— BP AL g AL Oth e

—ERE R

BT - & T BBkt (Dess Martin Periodinane)
Y

LA-8 (TR ERE) T XE
1-Q-ZHERERE)-3-ZER{C S RERS
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7

N:E
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HATU

HMDS
HOBt
HPLC
HRMS
1.v.
KHMDS
LDA

MEM
MeOH
min
mmol

mmole

MS
MW
NBS
NIS
NMR
NMM
NMP
)

o/n
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N B 2-(7-F - LH- R =1 -1-5)-1,1,3,3-PU B &

4
NEE T EREAY
I-EEFF =0

= JBR R A JE A

= AT T B R U

¥ Ak A

7N R AR TR B B A
Z RN AR

42!

FH i % B8

B kA

T E
N-J8 37 30 8 bz
N-H 37 30 B Bz

12 G 3L I

N - B 5 O T
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p
PCC

PEPPSI

PhNTf,
POPd
p.s.1.
PPA
PPAA
PTSA
PyBOP®
RT(3(rt)
s

sat.

TBAF
TEA
TFA
THF
TLC
TMS

Tf
Tof-MS
Ts

viv

wt/v
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AEEREREARENETEARERREREFEHS TR

B e A
i % 4 7, B T 40
BRI SR B4 -
A -

Al6 ~ Al18 ~

BT R R E R, 2- AR S - J
HEERSRERENEC A A EER
%% 77 % B 15 15 4 B 35 B B 8 il Wol £ 28k {5 FiJ 8 4

Al9 -

A6 ~ A10 -~

A26 ~ A32 »

HET A A3 ~ A5~ A7~ A8~ A9~ Al4 ~ AlIS5 ~
A24 ~ A29 ~ A30 ~ A31 ~ A3SRA3IZ AREBHLELEY T UL —K R A
TXHTEI-I8SF @R F - HET KAl ~ A2 ~ A4~
All ~ A12 ~ A13 -~ A17 ~ A20 -~ A21 ~ A22 -~ A23 -~ A25 -
A33 - A34 ~ A36 ~ A37 ~ A38 -

HARE AR SR ERKNTEC N Z T AREME -

A40 ~ A4l R A427 KEBR{E S ) ] &

@)~ (AN Z REFREEMH F WL RIRTR X= 4 - Z[H
AECFE - CBSFENERBHEARAEFBAXIVT U —K&FRUOH
ZI1PATERKREH -

HE1
W Y~z

! ! oI}

L) 091 soc, () ONRe mmzE )=

‘,(/()A Ria-NH,, TEA TQA = KotBu  O7 W

Z x Z X DMF Rl X

WY~z W, Y~z
1,0 TfO \\\ x-B(OH2) X /\\\
o ;‘ o Suzuki o ;‘ 0
Ria Ris
Xili XIV
(D~ DA Z AP E(FH P DRI X=Rx AR

R EFBEAXXIV)A LA — KA AWM T E2P i@ nR 8 H -
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HE?2
(0] O CsCO; o)
Brri R Bfﬁ Pd(dppf),Cl, X
| NH | N-Ry, | N—R1,
Br \ K,CO3 ACN B ! X.g OH), Br (
XXV XXV) XXVII
~ B(OH) 0
7. \ 2 X
Y W | N—Ry,
CsCO; |\\
Pd(dppf),Cl, z\Y P o
XXIV
K2 AXEFHLEEME TN LRI X=FENZHFEHH I
AFERAXXXIV)A L —&ARAOFRT3IF AT RR B ¢
JIE 3
OMe
NaCN ’/K"/‘/ HO OH
EtOH/H,0
Me MeO R13\ R1
XXX
MeO
MeO, O R7O XXX
R,a R a
/ K,CO; 1
BBry N CH,CN
| _ChsCN
DCM O N#o Z._cCl O I >:O
HO Rib 2o Rib
XXX XXXV
)~ ADHAINZ AR HEIEEWEH P WOAFIFARX=XE - Z[HE

.
@ IRE A
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JiE 4
HO R,
W 4
R W A= 7
N IR Oa's
CO,Me
S 2. HCl 3 o
XL XLI XLI
TfO R3 X X R3R
TA,0 wW_ o *B(OH), V‘f\, e
’\ (0} > / (o]
Y\ / ~ Pd(PPhy), YN\
Zl (o) Na,CO; y4 o
XLl XLIV
(R;a)-NH,/MeOH X Rj3
HCV gk W\, T
B N-
N\ / R,ya
0
XLV

2D~ ADRAMZ A Z T ED(H FUORFI AT X=F% - Z[H
KE - FENESEBHEBEFBEALIV)FE DL —KR TR OITTESFTFR

48~ R B
HES 0
th)k
w CN
W R
0 \/ | OH BnBr, 0 /\/ | OBn 2 Br
X N K,CO3, DMF X = F# THF 2 'BuOK

u L B, NaHMDS

X O R; X O Ry
W | Ry Hy Pd-C, W | YR,
\\ MeOH, \\
' J o | o)
Z-CH,Cl, ~ Y

© K,CO, DMF 2~ O
L LIV

ANIZABERESWH P MR HRX=5E - REFRE - F& -
MSTE MERERENE_RHABHEERFEALXV)T U —KIT A7
o PTG IR
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HES6

_ :0H Buli, THF, X_ __  _OH ©)
Rz Ry X-CHO HO R, R ﬁ‘ﬂ:(@ﬂ#ﬂ DMP)
LX LXI

X X

X ___ OH ZZ[ IO R, NBS /O Ry

o) R;R2  Z g Rz CHCl; Br R2
LXIl Lx(l?l o

W ,O’i X o
Z‘Y/@B\O W %

® Pd(dppf)Cl, » Cs,COs Ly NA O
H/H,0 Lxv

=) - (II)E&(III)ZZIK?%{I:A%(,EEP#D%Eﬁﬁﬁ" X=2RE BT
EHALEEFEALXXIV)A LA—KA AT RTT @R RKEF -

HET
o o o
X HO)K/X N X  BnBr, A X
Wi 5 rlE Ho KZC?& DMF,  Bno
OH . . LXXI 100 °C, 4h LXXII
XX (Lewis acid) o o
O X Rz X R2
R | )~R, HyPdcC, MR,
. 2 CN ~¢ O MeOH, ~ 0
Re &r W—— W——
o 7 Z-CH,C, PPN
K,CO3, DMF z
1 THF $ tBuOK @ il 2C03 .
5, NaHMDS

2 (1)« (DR ()2 A 8 BE 8 1 (5 b W0 5 ATFT IR X=35 5 - 36 %
503 35 % B 6 bt B 8 S LXXXIV) BT L — % 7 3440 75 5 8¢ Ff 48 71 ¢
W

C184164BX20151120C.doc -35-



1542590

LS ]

OMe XJ\
CI/©/ NaOtBu » Z0E5E

LXXX

LIS(ZE =T EBE)

oM
X

LXXXI LXXXII
TIRE S x
o X__o o
o Y 2. ZCH,Cl, K,CO3 %
CHCL » [Bl/R wmeo z7o
3 ’ LXXXIHI LXXXIV

TMS/?\/@OMe
X J_

)~ ADHKANZ AL B EY(H P MERIFT R X=555 - 55
EsErEE Rt EEBRAXCOIDT L —K AW HFEIPFE T

R ELH
iE S
e Y
COZMe %%';%T COzMe
COEL |y HO /W X o 8
//I X-CHO 7 R I 2% ]
X = .z ’ >~ .
NaOMe Y Y
N y2 MeOH oCM
Xc Xcl Xl
§ o—°
R OHHCL (A ow
TEA @ 0L
EtOH X N2
xci

2@~ ADHAMZ A E TS (E PO R X=E ~ ¥
ERgRrEEHEEFANCIDT L —K& AT I0P FTE IR

[ .
Bl
J7%E 10
“CO.Et CO,Me W CO,Me
= w HO / DMP (0] \/YV
A/ _X-CHO _ |7 DCM |
| NaOM X N2 N
N MeOH Y Y
c cl cil
T, W
R v ‘N’ 2 _ 4 W
1@ H sz N P |/\
TEA, EtOH X A~y-Z
cin

75
7~ 2R

H D) ~ AN A Z A AL & P9 (E o 20 S 5 B 2l X=38 F s 5 55

EAHREREABAACXIDA L —KAXOHTRIIPATERRE S

C184164BX20151120C.doc

-36-

Ky}



1542590

FE1
/O/YOEM.LDA » THF » 0CEZ)R 8 P!
Z., o XMO z., o)
X 2.0DQ, DCM 2

HNOZAZA G HP O EAAEX=-SENFEEBHLAER

# 3 CXXII) a] LA — R TTAATT 12 P @RS B - T B K OMe

5 [ 4 R ML 2R 4 P B T e — e R EAth B B B2k & Rk
A CXXNIZ EAth{E &Y -

o & 1.AICI3 » 1,2-Z 8745
2.Ph-Br > 0-25°C
Cl
cl 3. Ph-OMe, 24 hr
CXX
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PG-O 0 Ny
®! PG-O Rya™ "Cs
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Interscience) 2R % fR fr 8 £ EBREREEBEOERANKEE S
CHE - -FE -MEM- ZEBEBRERUSLIRE @ KARKEENSZ
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e RRUEEFMBEAOT  HPBEH

w
0 ‘f@ "
y% o, vZo yZ A X
|
E
hig

0o 0]

HO

ERTRERA T EARE (1 eq> 3 mmol)FFDCM(50 mL)+ 7 4%
B AR P AIHATU(L.S eq > 4.5 mmol) ~ N-FH&EE K (1.5 eq > 4.5
mmol) & TEA(3 eq > 9 mmol) - REZRERT TN EREWEHI h- A
KIGENR ERSY A ADCM(3>50 mL)ZZHUKME - F7K(50 mL) »

® K20 mL)ARESHAERERNY » EMAKNa,SOE2 1% - BIE W FK
BTEZFUEEHEEN-FERE-N-BEARERR -
HPLC{& &
PRiF-A

% : Hypersil BDS C8 250x4.6 mm > 5 um (SHCLO6E001)
AEIHE © AcN(A) © FH/KH Z20.1% TFA(B).
JRER 1.5 ml/min(55 [E)

4-B :

&1 © Zobrax SB-C18 250x4.6 mm > 5 pm
BN © AcN(A) : TR /K H 2 0.1% TFA(B).
JRER 1.5 ml/min(BEfE)

RE-C -

Zf : Targa C-18 250x4.6 mm > 5 um

B © AcN(A) : R /Kd 2 0.1% TFA(B).
JRER ¢ 1.5 ml/min(BE &)

fk{-D :

% © Targa C18 250%4.6 mm > 5 pm (SHCL-12)
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RENHE ¢ AcN(A) @ ER/KF Z5 MZEE#%(B).
A 1 1.0 ml/min(85 )

R{-E :

% #F : Higgins-C18 250x4.6 mm » 5 pm
RENAE @ AcN(A) 1 R /K$ 20.1% TFA(B).
mER ¢ 1.5 ml/min(BE &)

RF-F :

B HE © Chiralpak AD

REIME  ETHE ¢ ZEE(50:50)

R 0.6 ml/min(5 )

PR-G ¢

%4 © Venusil C8, 250x4.6 mm » 5 pm.
RENM © AcN(A) : FER/K$ 20.1% TFA(B).
FREE 1.5 ml/min(B5 )

RF-H -

% : Eclipse XDB-C18, 150x4.6 mm > 5 pm.
RENHE - TR /KF20.1% TFA(A): ACN (B)
AR ¢ 1.5 ml/min(B5 &)

-1

%%t © Acquity BEH-C18, (50x2.1 mm > 1.7 pm.)
BN © AcN(B)

R © 0.5 ml/min(f6 &)

Pefg-J -

% : Zobrax C18, (150x4.6 mm > 5 pm.)
FEENH ¢ AcN(A) : R /K$220.1% TFA(B).
R 0 1.0 m/min(BEfE)
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1- B B -3- (M O -4- K )-4-(4- (O -2- B B & BE ) K B )-1H- 0 0% -2,5- — [
Z &R (EHI)
2-(4-(BEWM-2-BE FEE)FE) LB LB

0) Ns

Q)

CO.Et

FERT T E2-(4-BEFE)ZEZE GO0 g 0.16 mo)FF Z A5 (300
mL) & 7 &8 R PR IIK.CO5(114.9 g » 0.83 mol) K 2-(& B & )i
"% (42.7 g 0.19 mol) - EFRFEREYER1I6 h- REBEREREY
i FAEtOAc(2x100 mL)H E SR EMER - A/KERE S A #%
J& > &Na,SO i B EEZ D REURHEZERBE N 2 2-(4-(F H-2-
ERARE)VERE) LB ZEE(S0 g 93.4%) -
2-(4-(BE-2- B R E ) FER) LB

O |N\
~
@® o
[[2-(4-(EW-2-EFEE)FEL)ZBEZEG® g 002 m)FER
MeOH: THF(300 mL ; 1:1)¥ Z 75 % /R fILiOH.H,0(5.21 g - 0.124
mo) HERT TR ESHRHL h- ARTEEEPRERERESYLLE
"HAEEY - AHCI(1 N)ES{EHEYE  BRUFEZEPEIRUERHE
BB Z2-(4-(FEM-2-EFEE)EE)ZEE(7.0g 0 95%) -
2-R-1-(WE-4-E) ZEE EIR{EY
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© Br

\ .
=

N
. HBr

£0°C T A 1-(HE-4-%)-ZF (10 g » 0.08 mol)F A CCl,s (150 mL)
h 7 GCHE PRSI P BB AR 0 Br2(3.99 mL - 0.02 mol) H Z &R E Y[
Rl he BENEREYWLEEZEPRZBEIREEERERZ2-R-1-
(g -4-25)-Z B EIREP (22 g 94%) -
4-(VH I5E -4- 35 )-3-(4- (T Uk - 2- % B B R ) L ) BRI -2 (S H)-

ERTRBEHERAT @2-4-(EW-2-EFAE)FE)LEG.0 g
0.01 mo)7FEN Z B (40 mL)h 7 B PRI TEA(1.3 mL > 0.01 mol) &
238 -1-(MH0E-4- ) Z B SR 1E7(2.86 g » 0.01 mol) - B RIERSYE
BE1 h> Z 1% 7EO0C TRIDBU46.6 g 0.03 mo)HFEOC THERR
#2 he AHCII N)EREREYR S > FANaHCO B REKERE L
i FIDCM(2x50 mL)ZEHY - FH/KERK S HERE - &Na,SOF R H
THETEGUESHEY LHWBEREBROCIFERCKT Z
25% EBtOAcHE iR ) 4li{LAE E Y LR 2B RS P 2\ Z 4- (ML 0E -4- 7 )-3-(4-
(S U -2- B FR 4R BE ) A AL )R IR - 2(SH) - (600 mg > 15%) -

(Z)-4-FBH -N-B AL -3- (ML 0E -4- 5 )-2-(4- (W -2- B H | E)EE) T -2-58
147
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_N_0O

HO =
= I (o) I N\
N -

{55 4- (BEE U -4- A5 )-3-(4- (T8 Uk - 2- B B 46 6 ) %5 L ) bk IR - 2 (SH) -3 (1.0
g » 0.002 mol) & MeNH, % A MeOH(25 mL)th 7 K EIR1 h o FEEZ
TRENERESYUIREZEBE X2 (2)-4- 55 -N-F £ -3- (I 1g -4-
H)-2-(4-(EW-2-BEE A E)-FEE) T -2- 45 B B (920 mg > 86%) -
1- B B -4- (O 0 -4- 25 )- 3-(4- (B U -2- 2k B &6 KL ) L) - 1H-IL 18 -2 (SH)-FR

EO0C T [ (Z2)-4- ¥R £ -N- B £ -3- (O 0E -4- 25 )-2- (4- (P 0k -2- 55 B &5,
BE)EE)-T -2- V% B (430 mg > 1.01 mmol)E N : DCM(20 mL ;
L) Z B B AR DIPBr;(0.114 mL > 1.21 mol) - ZERT T ¥ K FE R
W2 h - A% ADCMM R K FEJR &% 3 FI NaHCO: 75 7% & HE i

@ L SEAEHRE FAKER  ENaSOE M A FEZE DB UEEHE
EY) SHYBEEEBRNECHYEURGEERE X2 1-HE 4.
(OLE U -4- 55 )-3-(4- (B Wk -2- 6 FF R AR ) R &5)- 1 H-0 0% -2 (SH)-H (350 mg >
85%) - 'H NMR (500 MHz, CD,OD): & 8.81 (d, J=7.8 Hz, 2H), 8.24-
8.19 (m, 2H), 8.11-7.94 (m, 3H), 7.85-7.80 (m, 1H), 7.59 (d, J=7.2 Hz,
2H), 7.44 (s, 2H), 7.21 (d, J=7.2 Hz, 2H), 5.61 (s, 2H), 3.38 (s, 2H),
3.09 (s, 3H) - MS: M"H: m/z=408.2 - HPLC : 89% > ({&{4-B) -

1- B AL -3- (WL BE -4- 2% )-4-(4-(BE Uk -2- B AL ) S &L )-1H-IE 18 -2,5- —
(EH11)
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1~ FR -4 (OhG U5 -4- 355 )-3- (4- (B Uk -2- 25 B 462 ) %6 4 )- 1 H- K 15 -
2(5H)-1 (200 mg » 0.49 mmol)7F 7 ACN(10 mL)th =7 4% f5 $ 5 7 o 1B 7
SRAIDBU(224.5 mg » 1.47 mmo) A% EEEE B T MK RS YT
6 ho FI1 N HCIE R & %88 4 B FEtOAC(2x20 mL) B i %5 Y -
BB K A B KN, SO - EEEE D REUIEHEE
B 5 2 - B A 3o (UL O - 4- B ) -4 (4- (B O -2- 25 FF 4 6 ) 6 ) - 1 HL- 0 1% -
2,5-_HE (100 mg » 48%) ° 'H NMR (500 MHz, CDCl;): 6 8.18-8.09 (m,
1H), 8.0-7.95 (m, 3H), 7.65-7.59 (m, 3H), 7.48-7.39 (m, 1H), 7.28-7.18
(m, 4H), 7.1-7.09 (m, 2H), 5.25 (s, 2H), 2.86 (s, 3H) ;

MS: M"H: m/z=420.1 -

4-(4-F G A T HE)-5,5- T B L -3-(4-(1 W -2- 2 R B ) R ) Uk U -
2(5H)-F 2 & B (B B133)

430 £ -5,5- = B Bk -3-(4-(FE Uk -2- 25 46,25 ) % 5 )k IR -2(SH) -

HO

ERTRBEUERATE2-4-(BH-2-EREE)FE)ZBIEQ2.0
g » 0.006 mol)7E P THF(10 mL) ZF K PiF02-FE-2-HERNEF
Bs(1.4 g 0.012 mol) K ¢-BuOK(1 N, 50 mL) - AL ERT T KRS8
16 h- AKMEBREERSY  FAHCIQO NEHBEAL > BHH
EtOAc(2x200 mL)EHiZEHL - A KA RESHAKE - & Na SO
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BHEEZPREURUEFCEHBE R Z4-8E-55- T FH-3-4-(%
W -2- 7 B R AL ) AR AL ) IR 08 - 2(SH)- B (1.0 g > 45%) -
ZR PR 2,2- TR RS- S -4-(4- (W -2- 2 P E ) H)-2,5-

Z ROk -3- A
TfO
| o
[ o °

FOCKEHERA T @4-FRE-5,5- Z FHAE-3-4-(BH-2-EFEE)
@ EE)BkrE-2(5H)-E(500 mg > 1.3 mmol)EF R DCM(50 mL)d 2 73
AJITEA(410 mg > 4.1 mmol) & = & F ## B4 KF (780 mg » 2.7 mmol)  £R
BEIC THESYEMA2 h- KWK IERSYI ADCM(2x100
mL)BHZER - AKEREEHEHERE » ENaSOREEEL PR
WURMEZOCRERBEAZ=ZRA FITEE2,2-Z FE-5-AI & & -4-(4-
(BEOMR-2- B S B ) A)-2,5- “ Sk IE-3-EF5 (250 mg » 37%)
4-(4- B FE KX E)-5,5- = B B -3-(4-(m Uk -2- B B 4R Bk ) A AL ) ok g -
2(5H)-Fd (& %133) |

® :

C

| o

N\Oo

ERTREUERATH =G FEEE2,2- — FE-S-fIEE-4-(4-(%
W -2- 2 S E)F A)-2,5- T R OURM-3-E F5 (250 mg 0 0.5 mo)ER1,4-
ZEERE(10 mL)qu%ﬂ?iqjiﬁT‘\bM-ﬁﬁgﬁﬁﬁﬂﬂﬁa(% mg » 0.6 mol) -
Na,C0;3(127 mg > 1.5 mol) K& 7K(4 mL) - ;H,tbé%j%}ﬁo minZ & A0

l
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Pd(PPhs); (58 mg > 0.05 mol) EBE% EXE 16 h - FKHERERS
%) 3 FI EtOAc(2x100 mL)EE M 2 AL « P /K R Bk e e S8 & DE A 14U
LB 1 48 Na, SO, 5 4 i 77 B 22 o Y 05 DL 2 (it 2 3% (5 B BB I =8 2 4- (4-
PR 4 A AR )-5,5- = B A -3 (4- (B O -2- 2 B 50 ) 3 25 ) 1R -2.(SH) -
(40 mg > 18%) - '"H NMR (500 MHz, d¢-DMSO): & 8.43-8.41 (m, 1H),
8.02-7.98 (m, 2H), 7.78 (t, J=7.8 Hz, 1H), 7.68-7.52 (m, 2H), 7.25-7.21
(m, 4H), 7.02-6.98 (m, 4H), 5.40 (s, 2H), 5.25 (s, 2H), 3.79 (s, 3H) o
MS: M*H: m/z=452.2 ; M"Na: m/z=474.3 - HPLC : 91% > ({ft{4-B) -

5,5 B 3 -4- (U 0 -4- 3 )-3- (4- (P U -2- 5 Y 4638 ) 3 2 ) B 1 -2 (S H) -

Z & (E B123)
5,5- " B B -4- (L IE -4- 55 )-3-(4-(HE I -2- L B S BL )R B ) Bk I -2(SH)- R
(E #123)
N
/ —
| o
Nar ™o ©
L

RIEE4-4-PEEFEE)S5S-“HE-3-4-(BWH-2-EFEHE)RE
)R- 2(5H) - 2 R (B HI33)FEAHME-4- AR AR REEELE
Yy o
BE® 1 76% - 'H NMR (500 MHz, d-DMSO): § 8.68 (d, J=7.2 Hz, 2H),
8.40 (d, J=7.6 Hz, 1H), 8.06-7.95 (m, 2H), 7.62-7.58 (m, 2H), 7.38 (d,
J=7.8 Hz, 2H), 7.33 (d, J=7.6 Hz, 2H), 7.0-6.96 (m, 3H), 5.39 (s, 2H),
1.54 (s, 6H) - MS: M"H: m/z=423.1 -

HPLC : 99% » ({&{4-B) o
5,5- = B B -4-(UH 0F -4- 5 )-3-(4- (08 W -2- 25 B 46, 2 ) % B )- 1HL- 0 0 -

5

C184164BX20151120C.doc -48 -



1542590

2(SH)-Bd Z & Bk (5 51 63)
-BE B -2-H AN PR

HN" ~CO,Me
FOCKREMERAT@2-BE-2-FEREK (.0 g)F N MeOH(IS
mL)$ Z BB FRIMSOCL, (4 mL) - AR EEWEH2 h- FEZEP
RENERCYILABERIRUREOCERE N Z2-FE-2-FER
e EHE5(4.8 g 82.7%) -
2-(4-(EW-2-E FEE)ER)Z B
o N

N

=

CO,H

[[2-(4-(EWM-2-EFEE)RE)ZB ZEQS g 0.07 mo)FER
1:1(MeOH:THF)(400 mL) 4 7 75 % = /A 0 LiOH.H,0 (6.3 g » 0.38 mol)
KIK(50 mL) - RBRERT N RESWBIEL he ABRFEZETEBEKIE
REY - REBEAHCUKBE R (1 N)EE/LFEER Y FA EtOAc(2x300 mL) &
2B - F/KEREESHARE - 8Na,SO8Z1E B EZ PR DR
HEBRPANZ2-(4-(FEW-2-EFEE)RE)ZE (.08 > 40%) -
2-FE-2-2-4-(BW-2-EREE)ER)ZHBEE)N B H i

' ERTRBEMHRA T E2-4-(EW-2-EHFEE)EE)ZBE G0 g
0.017 mol) % # DCM(50 mL) ¥ 3% & © 3% il DIPEA(6.6 g » 0.05

mol) - HOBT(3.4 g > 0.02 mol) XEDC (4.9 g 0.02 mol) - fF1053 &
& H2-FEE-2-FERNEEGY g0 002 m)ANERERESYT AL

n7<002Me
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HWEEE4 he HARKIEREYILADCM(2x200 mL)E 2 HL
FAKREKERCEMHABRE » ZHBENaSOH R - EEETERR
ARG EOCBERBE A 2 2-FE-2-2-4-(BEH-2-EHFEE)
KE)VLEEEE)ABRHEG.0 g 74%) -

4-FEE-5,5- " BB -3-(4-(E W -2- B S B X H)-1H-E 0% -2(5H) - i

N

AN

=

HO—~» o)
NH

FEOC R AR T M2-FE-2-Q-(4-(EH-2-EFEE)EHK)Z
i B )P B B R (5.0 g » 0.01 mol)ZE K DMF(100 mL)th ¥ 75 %5 b i 1
NaH(913 mg > 0.03 mmol) « A% 4 K FER S WEEE2 h - KK S
> 1% FIEtOAC(2x200 mL)BFSEZEHY - FIK B B K 26 M 48 & 0F 148
LB % £ N2, SO, 85 1 0 72 L 28 h B e DUSR A 2 9 (B E BB T 58 2 4- 18 2
5,5~ 7 B B -3-(4- (B W -2- 5 B 46 )36 25 ) L H-TH: 0% -2 (SH)-F (2.0 g -
44%) o |
= 48, S 2,2- = P L -5- A 46 B -4- (4- (P W -2- B R B ) ) -2,5-
= 4, - TH-H 13- 2

FOCKBEHERAT @4-FEE-55-Z“HE-3-(4-(BM-2-EHHFE)
% EL)-1H-0E 0% -2(5H)-EJ (500 mg » 1.3 mmo)ZFMRDCM(15 mL) Z &

& 13K D TEA(422 mg @ 4.1 mmol) & = &, ¥ & B BF (785 mg » 2.7
5
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mol) - R&EFFESYEH2 h H/KHEHHDCM(2x50 mL)HE ji 25
H - AKERESHBERE  ENaSOBRHZBREEZETRE R
HECBCBREAZ=ZF R EEE2,2- — A5l & & -4-(4-(FH-2-
BEPEE)EE)-2,5-Z G- 1H-M I -3-EFE5 (400 mg > 58%) -

5,5-Z B A -4-(ME B -4- % )-3-(4-(E O -2- 2 B & B ) K & )-1H- M 1% -
2(SH)-FA (H #163)

ERTRIBEUHRA T A=A FIiEiE2,2- — B E-5-f| | & -4-(4-(F

Wk -2-EL BB & AL ) K EE)-2,5- & - 1H-0 18 -3- 5 F5 (2.0 g > 0.004 mo)FER
1,4- Z 0% (50 mL) o 2 75 3% B AR A0 otk uE -4- B 4 % (598 mg > 4.8 mol) -
Na,CO;(1.0 g > 0.012 mol) K& 7K(20 mL) - ¥ 8 & W30 min B FE1%
R HI0Pd(PPh;3)4(468 mg > 0.4 mol) - ZR1L1ES0C T ES W INIE16 h >
FK#E# > HHEtOAc(2x200 mL)&F M 22 HY - H 7K B BB /K B R 48 & fF

@ “EE" HEBEZ&ENaSOERITEEEZEPRENREZ0BEREE R
Z5,5- Z FHE-4- (ML 0E -4-F)-3-(4-(BEH -2- B 1 &R &R ) 3R &6 )- T H- L 0 -
2(5H)-F# (250 mg > 15%) - '"H NMR (500 MHz, d¢-DMSO): & 8.74-8.68
(m, 1H), 8.66-8.56 (m, 2H), 8.06-7.94 (m, 2H), 7.78 (t, J=7.2 Hz, 1H),
7.66-7.56 (m, 3H), 7.30-7.18 (m, 4H), 6.98-6.88 (m, 3H), 5.36 (s, 2H),
1.36 (s, 6H) - MS: M'H: m/z=422.1 ; M'Na: m/z=444.1 - HPLC :
89% - (fR{4-1) -
4-(4-FREFE)-S5S5-“HE-3-(4-(BW-2-EF S E)FE)-1H-H 1% -
2(5H)-Bd 2 & A (E 51823) :
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4-(4-FH S EFHE)-5,5-7 F K -3-(4-(BE Wk -2-5 H | & )F E)-1H-0L 0% -
2(5H)-Hd (H #1823)

N
O I N

S
MeO
4 0]
NH

ERTEEUHERAT A =ZF P eEig2,2- — FE-S-fl & &-4-(4-(&8
Wk -2- 55 B R B ) S BE)-2,5- & - 1H-ME 0% -3- K F5 (500 mg > 1.01 mmol)7Z
P1,4- 2R (20 mL)P 2B RFPAMA-FREFEWE(8S mg- 1.2
mmol) + Na,CO3(256 mg > 3.04 mmol) & 7K (4 mL) - ¥ 58 & ¥ £ 30
min B B % 7 /1 Pd(PPhy)s(117 mg » 0.1 mmol) « 7£80°C T 4 4 # #%
16 h - 281 A 7K B K FE R & ¥ 3 FA EtOAc(2x200 mL)E i Z£HY - A
KEEKEREEHFEHRE » HRERKNaSOH2 I E 2 R4
RUEEOEERBER Z4-G-FEEFRE)-S,S- T HE-3-(4-(FEWH-2-&
B & A ) £)-1H-0E 1 -2(5H)-FF (30 mg » 7%) - 'H NMR (500 MHz,
CDCl;): & 8.20-8.01 (m, 2H), 7.87-7.62 (m, 2H), 7.61-7.51 (m, 2H),
7.38-7.30 (m, 2H), 7.16-7.09 (m, 2H), 6.91-6.80 (m, 4H), 5.96 (bs, 1H),
5.39 (s, 2H), 3.81 (s, 3H), 1.43 (s, 6H) - MS: M'H: m/z=451.2 H
HPLC : 94% > ({&{&-1) -
4-(4-FF EFEFH)-1,5,5-= FE-3-(4-(FEB W -2-F B H E)FE)-1H-H 18
2GH)-FHAZ K (EFIT3) -
4-(4-FFEEFEH)-1,55-Z F E-3-(4-(BWH-2-EF A E)EE)-1H-4L g
-2(5H)-H (& %173)
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HOCKRIEUHRAT @4-(4-FEEFE)-5,5- " B E-3-(4- (1 -2-
BB S E)FE)-1H-H 8% -2(5H)-FF (150 mg » 0.35 mmol)7E A DMF(10
mL) & >~ 3% & & 3K poNaH(15 mg » 0.7 mmol) & CH3I(100 mg » 0.7
mmol) - ZREKEEYEHES h BLKMEBLARE - LEFASERY
URHEDEBRBE A Z4-@G-FEEFE)-1,5,5-= F B -3-(4-(F B -
2-5 B & B ) K E)-1H-T 18 -2(5SH)-EF (50 mg » 37%) - '"H NMR (500
MHz, dg-DMSO): 6 8.04 (d, J=7.2 Hz, 1H), 8.02-7.98 (m, 2H), 7.81-7.78
(m, 1H), 7.62-7.58 (m, 2H), 7.31-7.28 (m, 2H), 7.19-7.16 (m, 2H), 6.99-
6.84 (m, 4H), 5.36 (s, 2H), 3.89 (s, 3H), 2.96 (s, 3H), 1.24 (s, 6H) = MS
M*H: m/z=465.2 ; M"Na: m/z=487.2 - HPLC : 92% » ({&{&-1) -
4-4-FEEXHE)22- " HE-S-U-(BH-2-EF K E)FXE )L IH-
32H)-H 2 & R (E $1262)
2--HEEXRE)ZHE L

OEt
LY
o)

EFEERATEH2-4-BEFXE)ZBEZEE0 g 0.05 mo)FER L
B (100 mL)dp 7 & EH AR P ARIK,CO3(15.3 g 0.11 mol) K HiEE —
HE(8.4 g 006 mol) - HESOC THREREWEHR?2 hEEZRH
EtOAc(2x300 mL)E#ZH » AKEBEESHEIEE - & Na,SO52 18
HEEZPRGEUREEZEOCEEIEAZ2-G-FEEEXE)ZBE ZE
(8 g > 74%) o

Me
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2-(4-HEEFE) LB

/@/\’(OH
MeO o

B2 FEEEE)ZBZE2 g 0.06 mol)7E % MeOH(150
mL) e 2 555 & 7% 7 INaOH(9.8 g » 0.24 mol) 7K (50 mL) 2 3%
W ARIERT TR hE fEH 2 doBl - FHCIL N)BE L
5% 671 H FEtOAC(2x400 mL)E M 2251 « K HE & BEAI4IE -
Na;SOL 854k B 2 DB LR B 2 B BB R 2 2-(4-F A EEE)
Z8(10 g+ 67%) -
1-(4-FE A 3 5 )-2-(4- T E A ) 2.

O OH

MeO O ©

EEEHERATE2-G-FHEREXE)ZBE (0 g 0.06 mo)FR
PPA(20 mL)F Z AR FZERIMEE (5.6 g > 0.06 mol) - ZR{EIES0TC
THREREYERL h HA2/KE S HMEOAc(2x300 mL)E it Z<H - &
Na, SOz R ARBHETEEZTRGEUESEEY  LHVEBE
HEEMALLZHEYUREERECERBE A Z1-4-BEFKE)-2-(4-
FHEEXRE)-ZFGB g 20%) -
1-4-(FREE)FE)-2-U-FEEFE)LEH

BnOl O

OMe
EEMERATHEHI-G-BEEE)-2-G-FEEFE)ZEFGB.0 g

5
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0.01 mol)fFR Z 5 (60 mL)YP ZO0CHER P AIMMRKELH (3.4 g 0.02
mol) Z &A1& 4 (1.8 mL > 0.014 mol) - EREREWFA LESOTIL
BH2 h- AR KERKEYMES - BJE B HADCM(2x100 mL)ZE HLJE
R > ENa SO KL eHEREBEEEREZTRENRHEESCBERE
ANZ1-A-CEREE)FE)-2--FEEFE)LEH(1.0 g » 24%)
5-U-CGEHREE)EE)-4-4-FREREFE)-2,2- " HE LR -3(2H)-HH

MeO

) s

|

¢ O

BnO
EREERATELI-G-EREE)FE)-2-G-FEREFE)-ZHH(Q2
g 6.02 mmol)7F R THF(20 mL)$ Z .2 A1 0°C 5 X F 75 /il --BuOK (8
mL > FRTHFPZ1.0 NIFR) - REGESYWEBHI00HE - AlRK2-
A-2-FENBERENQ g 12 mmo)FMEREREY T HHESR
B 16 h - W& /K(0 mL)fE KBRS ¥ ER /2 I A EtOAc(2x50
mL)E JEZEE - FI7K(30 mL) R /K30 mL)EREEHEIERE » Ak
® L Na,SO828% > EfRELEEYBEREBN(FRCHiH® 210-15%
LB IBE)ETHEEURMEOREREAZS-G-(FREE)FE)-4-
(4-BF S\ EFE)-2,2- " AR -3(2H)-EH (100 mg) -
5-(4-FBEEE)4--FEEFE)-2,2- " HEKRE-32H)-IE

MeO

ol

oy

ERTREBEUERA THEHS--CERAEE)FE)4-G-FEEFE)-

HO

v
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2,2- = FAE -3 (2H)-BA(1.0 g » 3.0 mmol)7F 4 B S (50 mL)dh > 4548
P 75 9§ R I1PA(OH);(150 mg » 1.07 mmol) - EHAR TR IERS
W)HEHE] h o 4R Celite®#A 4B I8 KT FE S8 & 103 15 B 72 o 3% 48 8 o b $2
HEREEEBBRZS- G- REERE)4-(-PEEEHE)22-“F &
Ik 0fg -3 (2H)-Hd (600 mg - 64%) -

4-(4-FF G BE B AL )-2,2- = B -5-(4- (U K -2- K R BE ) BE ) B IR -
3(2H)-F (B B1262)

(] 5-(4- 58 B 36 25 )-4-(4- B 46 26 35 B6)-2,2- — R 0K 0 -3 (2H)- B
(600 mg > 1.93 mol)7F # Z B5 (50 mL)t 2 % i of # i1K>CO5(800 mg »
5.8 mol) - EEM AR T EERIM2-8 B (500 mg > 2.32 mol) »
#80C TR RS W16 h > % 1EKHEEOAC(200 mL)> &
FHE - DBARE - ARG EN.,SO8R H > B EEZ TR
DU (B R R - 4K B BB R B (LR LR 2 G B E R R
2 4-(4-F B EE AR )-2,2- T B BE-5-(4-(PE U -2- 25 R 4R K ) 36 K ) Ik g -
3(2H)-EA(0.51 g > 58%) - 'H NMR (500 MHz, de-DMSO): & 8.45 (d,
J=7.2 Hz, 1H), 8.02-7.97 (m, 2H), 7.85-7.77 (m, 1H), 7.76-7.68 (m, 2H),
7.59-7.51 (m, 2H), 7.19-7.11 (m, 4H), 6.95 (d, J=7.4 Hz, 2H), 5.41 (s,
2H), 3.75 (s, 3H), 1.45 (s, 6H) - MS: M*H: m/z=452.1 - HPLC : 97% -
(B e 1) -
2,2- BB -5- (P B2 -4- 5K )-4- (4- (U W -2- 2 B K ) & L) Bk 1 -3 (2 H) - R
~ &R (EBI125) :
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ZHREQHEET-3-R-2-AE)W ik

O\Slii

F
ERT T HE2-BET-3-H-2-F2(20 g 0.23 mol)7ZF R HMDS(42.3
g 0.261 mol)P Z BB K P HRIILICIO, (38.03 g+ 0.35 mol) - Z8
EEBRERSYEHEI05#E - FH/K(100 mL)iFE B 1% M B (3x200
mL) & it ZZ B - A 7K (100 mL) k& 8 /K (100 mL)% B E S FEL /&
Na,SO. 821 W A8 - fE80C TA M BMUREEAR A Z =ZF E(2-
FAET-3-|-2-8E)W k(25 g) -
4-FHE-1-(HLBE-4-B)-4-CHER B K E &) K-2-R-1-H

OTMS
F

X

~

N

LIS EZ FHEEBEERATRA=ZREQ-FEAT -3-R-2-§£)
Bt (5.0 g 0.03 mol)F R MME/KTHF(150 mL)$ Z FH S AN-78C &L B #
75 9% B AR ilin-BuLi(23.82 mL > 0.03 mol » 1.6 MIER Ot H) » 7£-
BCTHREVMBHIODEEBERKN-FERE-N-FEREHR(6.34
g 0.03 mo)F N E/KTHF(30 mL)PZBRAMNMEREREDT - H
E-18C THEEMEH40 min - AEFNHCIARERIEREYR A
FHEtOAc(2x100 mL)E fEZH - FH/K(100 mL) & EB/K (100 mL)4%E B &
EHEHRE  &Na SO BEHEREEZPREUEGEE
¥  KHWEBERENM(HERCRP Z5% EtOACKEIR) &L B ek ¥ 2L
REEMPR Z4-FE-1-(MIE-4-F)-4-(Z P EPH & E)K-2-5H-
1-FA(2.2 g » 27%) °
4-FQF -4-F B -1-(HE 0E -4- B ) 1R -2- 3R~ - 1-F
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FERT T [ 4- B E-1-(HIE-4-B)-4-(Z FE R W& E)K-2-FR-1-
e (0.5 g > 1.915 mmol)#F /¥ DCM(10 mL) F Z & #f # )5 R F 74 10
PTSA(0.47 g > 2.49 mmol) B K FER &S #8#2 h - FIDCM(50 mL)F
BREREY - A NaHCO; AR K /KEKEKE » & NayS042
g BEHEBEREEEEPREUREE M 24 E-4-FE-1-(M
WE -4-EL) K -2-1-1-8(0.35 g » 96%) -
2,2-— F B -5- (UL g -4-EL ) BRI -3 (2H)- R

ERT T [@4-FE-4-89 B -1- (DL oE -4-F) K -2- 8- 1-F (1.49 g 0.007
mol)#E 1A Z B2 (15 mL)ch > &8 #8 $ 75 7 oD ¥ 5% /R I 7 JA BtOH(15 mL)eh
Z ZZK(0.511 g 0.007 mol) - AR ESYHEH40 min - 73
EtOHf f§ EtOAc(100 mL) R &Y » F/K (50 mL) K B/K (20 mL)%
WA HEIE - 4EN2,SOEZ IR » 1B 8 I 1F L 28 b 48 DUSR 62,2 — B4 5.
(UHL 2 -4- 25 )BR -3 (2H)-FE (1.4 g) -
4-32-2,2- B 35 -5-(THh 02 -4- 2 )k 16 -3 (2H)-

Br

FERT T [A2,2- = B A -5- (ML g -4- 5 ) PR IH-3(2H)-H (0.81 g > 4.28
mmol)7Z #* CHCI13(20 mL)th Z &K@ #5 D ZR DR IINBS(1.3 g - 7.28
mmol) - & K EREGYEF2 hil HDCM(100 mL)### - FEI7J<(50
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1542590

mL) K 8K (50 mL)A A HKE - ENa,SO50% » BREZEBZEEREZEFE
ELUEGHEY SOV BERERALCHYEUREZEREAZ
4-78-2,2- " HHE-5- (L BE-4-F )L -3(2H)-F(0.25 g » 21%) °

2,2- B E-5-(MLBE -4- 5 )-4-(4- (B Uk -2- 2 R 45 BL )R B ) BRI -3 (2 H) -

(EfF1125)
"/‘ N
“N\-0
|
/N I O o
‘ N

¥4-IR-2,2- — B A -5-(Uh U -4- £ )-BK 1§ -3(2H)- EF (0.25 g > 0.93
mmol) ~ 2-((4-(4,4,5,5- 0 BF 6 -1,3,2- Z & T op -2- B ) K & A ) AL ) Ok
(0.37 g 1.026 mmol) + K Cs,CO; (1.52 g 4.664 mmol)7Z R 5: 1%/
K2 mLD) P Z BEEWERBRR - RABZEBEERA TR
Pd(dppf)Cl,(152.2 mg > 0.18 mmo) A REEEMEHRMA - ERIE
EEYER3 h o &L Celite®F i JE N A EtOAc(100 mL)E IR R - A
7K(50 mL) 2 E/K(50 mLYEREESHEHEE - L Na,SOM70E > BIE

P EEZETREUESHEY LHVBEFRBMACHEDEURER
E R R 22,2- Z AL -S5-(ME g -4-5 )-4-(4- (M Wh-2- 5 B & B ) R E )0k
g -3(2H)-EH(0.29 g 74%) - '"H NMR (500 MHz, CDCl;y): & 8.78 (d,
J=7.2 Hz, 1H), 8.56-8.50 (m, 2H), 8.15-8.05 (m, 2H), 7.78-7.72 (m, 1H),
7.63-7.59 (m, 1H), 7.56-7.47 (m, 2H) ; 7.18-7.09 (m, 2H), 7.02-6.96 (m,
3H), 5.40 (s, 2H), 1.50 (s, 6H) « MS: M*H: m/z=423.1 - LC MS : 98% -
%% : Eclipse XDB-C18, 150%x4.6 mm > 5 um - R8HH : ERKD >
0.1% TFA(A) » AcN(B) » Ji#E : 1.5 ml/min($E &) -
S-4-FREFE)22-"“HFE4-G-(BEW-2-EHFEE)XE)KME-
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3(2H)-Fi 2 5 Rk (H $1138) :
1-(4-FH S A K H)-4-F 2 Rk-2-FR-1,4-ZFF

MeO

Ho M€ Me
Q105 BIEHE M RA T 2-FE T 3-8 -2-8(4.3 g 0.04 mo)fF

B 4% 7K THF(150 mL) o 2 784 81 -78 °C &% {8 B 35 3% F 3% % o 110 n-
BuLi(39.9 mL > 0.03 mol » 1.6 MERCKETF) - 7£- 718C T BREWE
E30 min > A NG4-FEE-FEEG g0 0.037 mol)fF i K THF(30
ML) > BRI E R BRI > BAE-78C T & S HE40 min -
2% 1% FA 861 FNHLC 17 %5 55 2 FE S8 & B8 % 3 FIEtOAC(2x100 mL)Ef s

% EY - 7K (100 mL)REIK (100 mL)YEHE & HA B - & NaySO,8
M B B EZE D BB E R YE - RSB (LER
Efith 2 5% EtOAcHERR )4l LI B LURft 2B R 2 1-(4-F S %
EL)-4-FEL R -2-4R-1,4- T EE(6.3 g 0 78%)
4-FEF-1-(4-F G ) -4-F 2 R -2 -1

MeO
_ OH
Me Me

O

[ 1-(4-FF S B HEE)-4-FE K -2-5-1,4- " E2 (6.3 g 0.029 mol)7F
ADCM(50 mL)$ 2 ZE R EEHEBRPANEBT-FT ABKEGL2 ¢
0.07 mol)ii ¥ R FE'R &Y #3 h - AL FADCM(50 mL)#F¥E KR &
¥ B B8 FINaHCO: 8 R KK R & S HBEHE - & NaySO520 - &
BEBREETZYRGUREZHE A Z4-KE-1-4-FHEFKE)-4-
BRE K -2-FR-1-Fd(6 g > 96%) °
5-(4-F S A K H)-2,2-— HEORIE-32H)-HE
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0

'e) Me

Me
ERTT E@4-FEE-1-4-FEEFE)-4-FEK-2-HR-1-F6 g
0.027 mol)¥F/? Z 2 (100 mL)F Z & HF 5 K BB AR IEF R EtOH(15
mL)$Z Z Z % (2.86 g 0.027 mo)HFERERESYHEHES h- A
% BR EtOH I A EtOAc(100 mL)##E &% - A 7K (50 mL) & & 7K (20
mL)ERESHERE » &ENaySO5%  BENTEEZE P EGEREHR
5-(4-H & EFE)-2,2- T FEIRE-32H)-HH(5.5 g » 92%) -

4-38-5-(4-F F K E)-2,2- — HE B -32H)-HH
‘ MeO

Br

—

O
Me Me

FERTT (3 5-(4-FF S B 6 4 )-2,2- — B A R B -32H)-FA (5.5 g -
0.025 mol)#F K CHCI, (100 mL)d 2 4848 £ 57 5 o % {5 5 SINBS(6.733
g 0.038 mol)ELI§ K FEES WML h - 4% FDCM(100 mL)H B8
&9 > FAK(S0 mL)REA(S0 mL)YEH - £ENa,SOB % - 15 FL Bt
AHEPRELESEEY - SEYEEEBFGLEYE R EE
@ smptran-5U-PEEEL)22 " B EKRH-IQH)-B@4.6 g
65%) °
5-(4- FF 4 25 B B )-2,2- = B -4-(4-(RE K 22K B4R ) 9K ) DR OB -
3(2H)-FA (8 51138)

MeO, =
QoL
-
0]

Me

o)

Me

H4-R-5--FEEFXE)-2,2- “HEBMR-32H)-FH(2 g 0.0067
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mol) ~ 2-((4-(4,4,5,5- 00 B £5-1,3,2- — & B oR-2- 5 ) 3K & 2 ) B AL ) EE T
(2.43 g » 0.0067 mol) + % Cs,CO5(11 g > 0.034 mol)FFH FF % (25 mL) &
K@ mL)F ZEEVWEHERA REBEEFEERA T A
Pd(dppf)Cly(1.1g, 0.0013 mo)E B R EEMERMA - ERLEERES
Y1E 53 h o & Celite®#E 3E JE - FAEtOAc(100 mL)F R K > FHK
(50 mL) K EE/K(50 mL)EME - &8 Na,SOLEZ 0% > BIENLEEREZEPIRTE L
ERMEEY LHYBELBHACHEYEUREEERE A Z5-4-
S AR E)-2,2- T B A -4-(4- (M -2- B B & A ) K B )R 1§ -3(2H)-
(2.3 g+ 74%) - '"H NMR (500 MHz, d¢-DMSO): & 8.42 (d, J=7.6 Hz,
1H), 8.06-7.99 (m, 2H), 7.95 (t, J=7.2 Hz, 1H), 7.72 (t, J=7.2 Hz, 1H),
7.63 (t, J=7.8 Hz, 1H), 7.56 (d, J=7.2 Hz, 2H), 7.18 (d, J=7.4 Hz, 2H),
7.12 (d, J=7.2 Hz, 2H), 6.89 (d, J=7.2 Hz, 2H), 5.38 (s, 2H), 3.79 (s,
3H), 1.42 (s, 6H) » MS: M"H: m/z= 452.1 ; M*Na: m/z=474.2 - HPLC :
96% > %K : Bclipse XDB-C18, 150x4.6 mm » 5 uM « SR E1#8 : R K
t10.1% TFA(A) » AcN(B) » Ji# © 1.5 ml/min(§ &)
5-(4-BEFH)-2,2-Z F A -4-(4-(HE W -2- 5 B & B )ZFE A )L -3(2H)-
Mz & (EpF813) :
5-(4-BREFHE)-2,2-Z F A -4-(4-(EE W -2-5 B & B )FE A )L -32H)-
R (E #1813)

OH
(D _
0\ O O/_Q\p
0]

EERA T AS-(-FAREFE)-22-THE-4-4-(BEH-2-EFH

B )AL )RR -3 (2H)-FH (1.0 g » 2.61 mmol)fF R THF(10 mL) 7 &R #F
5

C184164BX20151120C.doc -62-



1542590

0°C AR P ANIHBr/K A (908 mg > 5.2 mmol) - FERT T AR K FER
EYEHI12 h AAKBEAACKC*S0 mLYERZERN - EEZEFE
EEBELRERHESCGEREBE A ZS5-W-BERE)-2,2- " HHE-4-4-
(P Ok -2- 2 BR 4R 2L ) 3 AL )k I -3(2H)-EH (100 mg) - 'H NMR (500 MHz,
d¢-DMSO): & 10.25 (s, 1H), 8.48 (d, J=7.8 Hz, 1H), 8.16-8.00 (m, 2H),
7.95 (t, J=7.8 Hz, 1H), 7.72 (t, J=7.8 Hz, 1H), 7.63 (t, J=7.2 Hz, 1H),
7.56 (d, J=7.2 Hz, 2H), 7.18 (d, J=7.2 Hz, 2H), 7.12 (d, J=7.2 Hz, 2H),
6.89 (d, J=7.6 Hz, 2H), 5.32 (s, 2H), 1.37 (s, 6H) - MS: M'H:
m/z=438.2 ; HLC MS : 88% » ({&{4-H) -
T-(UHEUE -4-F)-6-(4-(EE U -2- B FH E B )R B )-4-F 1R [2.4] & -6-¥% -5-1
ZE R (EH26) :
1-2-(4-(EW-2-EHE ) FE) ZBESE)BR KPR PG

Y4

0" COOMe

=

0] \N

EERAKRTT E2-(4-(BIH-2-EFEAE)FTE)ZEBERQO g
6.557 mmol)#F F DCM(50 mL)th 7 & #% 1 75 /% /R JuUDMAP(1.4 g
13.114 mmol) » BEA R IMI- A BN P PE (.1 g 9.836
mmol) - HEEEEBH 14 h- FHREM BT L2HFERGEHTLCKE
A B/K(0 mL)E KR EREYE 2 HHDCM(2x50 mL)Z2 B K 4
& - FEAFINaHCO:35 & (20 mL) KB /K(20 mLYABESHAER)E -
KK Na, SOz » B BEEZ P EGBURHERBE NN 2 M-
Q-(4-(FEW-2-EFEE)VEE)ZBEE)ERAKPFEFREEQOg) -
T-FEE-6-(4-(BW-2-E FE &)X E)-4- K 18 [2.4)55-6-5%-5-H8
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[ 1-(2-(4-(EW-2-BEREE)EE)ZBEE) RN FEERFEQ.0
g > 6.825 mmol)7F A DMF(20 mL)¥ 7 0°C AR & 7 i1 NaH(49 mg >
20.477 mol) » BEERT TR EEWBH 12 h- HEBEM B ZTR2HER
(%‘EEETLCEK A - FHUKKG mL)E K ERSYEE S B FEtOAc(2x50
mL)ZZ UK & - F7K(30 mL) K B/K(20 mL)ZERX S HEIEE -
7K Na SO 8208 - B » BEEEZHREGLUREERECEBE R
M 7-FR A -6-(4-(FEMh-2- A & B )FE)-4-E R IR [2.4] B2 -6- %% -5-F (2.0
g 83%)
=R FRRES-AEE-6-(4-(FEW-2-EREE)FE)-4- SR IR12.4) -
6- 1% -7- 5 By

EBERATET-FEE-6-(4-(FE0h-2- £ B & B )-F B)-4- 5 2 12
[2.4]5%-6-%%-5-H1 (400 mg > 1.1 mmol)ZEFHDCM(15 mL)th Z 0°C A P
VNHJITEA(226 mg > 3.36 mmol) f; = & FFEELET (631 mg » 2.2 mol) B 7F
OCTREKEREMEH2 h - BRAKGERERSYILA
DCM(2x50 mL)E i ZHl - FAKAERK S HEEE - & Na,SO. 81 B
EEEZEPREURHEERECERBEAZ=ZAF ERES- &K E-6-(4-
(U bR -2- 56 F B BE ) OR BE )-4- R R 1B [2.4]) BB -6- %% -7- & 5 (400 mg >
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13%) °
7- (UL BE -4- 55 )-6-(4-(EE Wk -2- B B | &) K &)-4-FFE B [2.4] 5 -6-F& -5-F
(% #126)

ERTREMRATEHZG FIEEEES- S E-6-(4-(EBH-2- K H

@ EE)FEE)I-EHIB(2.4]5E-6-15-7-2F (200 mg > 0.4 mmol)7F A 1,4-
ZIEHE (10 mL)Hh Z K HE R UA R PR DO ML 0 -4- L G BE (74 mg 0 0.6
mmol) + Na,CO5 (102 mg > 1.2 mmol)& 7K (4 mL) - 8 & WBEE304y
# > A& J0Pd(PPhs)s (46 mg - 0.04 mmol) H (E KK FE/E & ¥)[E 7T 16
h > F/KMEEL A EtOAc(2x40 mL)FE AR » F/K RBE/KEKRESH
EHE » ENa,SOB B EEEZEFREUREEORBEBERE N Z7-
(L IE -4-£5)-6-(4-(HE I -2- A SR R ) SR B )-4- S S 08 [2.4] 52 -6- 4% - 5-
(30 mg > 18%) - 'H NMR (500 MHz, d¢-DMSO): § 8.64-8.61 (m, 2H),

@ 340 (d, /=7.2 Hz, 1H), 8.02-7.99 (m, 2H), 7.81-7.77 (m, 1H), 7.67-7.51
(m, 3H), 7.38-7.24 (m, 5H), 5.36 (s, 2H), 1.88-1.85 (m, 2H), 1.24-1.21
(m, 2H) - MS: M"H: m/z=421.2 ; M*Na: m/z=443.2 « HPLC : 92% > ({&
1) -
T-4-FEEFTE)-6-(4-(FEH-2-EFEE)EE)4I- SRR [2.4]E-6-1%-
5-H8 < & B (8 51885) :
T-(4-FEERE)-6-(4-(EW-2-EFEE)FE)-4- SR 1B (2.4)E-6-15-
5-Hd (E %1885)
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$
s
| o
N\o ©

38 7- (OHE U5 - 425 )-6-(4- (B Wk -2- 55 B 4 6 ) 30 5 ) -4- S5 R 9 [ 2.4 B
6-%%-5-B 2 A2 (B 0126)F F4- P AL FEMBRIBEEELE
CF% o
B 18% - 'H NMR (500 MHz, d¢-DMSO): § 8.38 (d, J=7.8 Hz, 1H),

|

8.16-8.0 (m, 2H), 7.73 (t, J=7.8 Hz, 1H), 7.66 (d, J=7.2 Hz, 2H), 7.28
(d, J=7.2 Hz, 2H), 7.22 (d, J=7.2 Hz, 2H), 6.99-6.92 (m, 4H), 5.36 (s,
2H), 3.76 (s, 3H), 1.72-1.66 (m, 2H), 1.25-1.18 (m, 2H) - MS: M'H:
m/z=450.2 ; M"Na: m/z=472.1 - HPLC : 96% > (f&& {#-I) o

4-(4-F R REFHE)-1,3- " FE-5-4-(EW-2- B H F ) K E)-1H-DRIME -
2(3H)-f3 2 & A (B $1822) :

2-RE-1, 2- B 4-HEEFE)LEH

OMe
J®
J T

[4-HEEFHE(Q2 g 14.6 mmol)7FLEtOH(S0 mL)H 7 &K 8 #f
B AR P ANINaCN(0.8 g - 16.3 mmo)FHR/K(S mL)FZERK » HFEK
FEREYElIs16 h - AKFREKRERSYH HEOAC(2x50 mL)E HE %
H - AKARKEHAERE » 8Na SO BREABREEE SR
WUESAHEYE  LHVBEREBROCLAERCHRE T Z240% EtOAcHk
RIGIEZHEYEUREZEE RPN 2 2-BE-12-BUG-HEEFE)Z
Bi(1.3 g 65%) -

MeO
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4,5- B (4-FRELXHE)-1,3- " F E-1H-0K4-2(3H)-FH

MeO
QW
N
N
("
MeO
(E2-RE-1, 2-BU-FEEFE)ZEFE( g 3.6 mmol) K 1,3-ZHF
EBR(1.29 g 147 mmol)FR Z ZEE(10 mL)F ZBE¥E180C T g
M2 he AKMERERKRERSY HREOAc(2x50 mLYEHZE - A /K%
RESHERE » ENa SOz R BRERABREEEZEYTESG - KHWY
BEEBHOCLERCKE T Z80% EtOAcCKR)ALEYE IR 2 B
BN 24,5-EU-BHEEFE)-1,3-ZFE-1H-0KM-2(3H)-FH (0.8 g -
67%) °
4-(4-RE KX HE)-5-4-FFEFH)-1,3- " FH A -1H-BKM-2(3H)-FH

O /
N

| >=o
N
S
HO
® (4,548 (4- B &5, FE S £5)-1,3- — FF &£ - 1H-Bk 0% -2(3H)-EF (0.6 g -

1.84 mmol) 77 A DCM(10 mL) & Z &L #8 # -40°C & & F & F A 0
BBr3(0.7 mL » 7.38 mmol) » HEZERT T KREESWEH48h B
6 N HCIEHER S W FH/KIEH - R1BEENa,SO L RKEHEHRE - B
BEBEEEEZTEGUREEEBE X Z24-B-REFE)S5-G-BE
HE S EL)-1,3- Z - 1H-BkM-2(3H)-FH(0.38 mg > 66%) -
4-(4-FEEFE)-1,3- " HE-5-(4-(FER-2-EHFEE)FE)-1H-BKM -
2(3H)-H4 (& $1822)
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FERT T [H4-(4-FBEFE)-S-4-FEEAFKE)-1,3- " F & -1H-BKMH-
2(3H)-FH(0.35 g » 1.12 mmol)7F R AcN(20 mL)h Z &L H 5 R T A0
K,CO;(0.46 g > 3.3 mmol) - G K ER G Z80C It fRFF30 min -
HEE®BAM2- (R R E)EMEEEE(0.29 g 1.35 mmo) W AEB0C T 1%
BEVEEBHIL ARTEEZEPREREYILERGYER
EtOAc(30 mL)H - FI/KEHRAEEE > & Na,SO420E > B » HE®%R
HEEZEZTEGUESHEEY - KHWBERXEEN(BL80% Et0OAc/20%
oA EEYEUNRMEEERE N Z4-G-FEREFE)-1,3- " H
B -5-(4-(HE U -2- B R B ) FE R )- 1H-BK ™ -2(3H)-FH (0.2 g » 39%) - 'H
NMR (500 MHz, CDCl;): & 8.21 (d, J=7.2 Hz, 1H), 8.05 (d, J=8.4 Hz,
1H), 7.84 (d, J=7.2 Hz, 1H), 7.74-7.72 (m, 1H), 7.64 (d, J=7.6 Hz, 1H),
7.59-7.56 (m, 1H), 7.11-7.05 (m, 4H), 6.93 (d, J=7.2 Hz, 2H), 6.82 (d,
J=7.6 Hz, 2H), 5.39 (s, 2H), 3.81 (s, 3H), 3.19 (s, 6H) - MS: M'H:
m/z=452.2 B HPLC : 97% » ({&#:-H) -

2,2- " B -4-(MLBE -4- 58 )-5-(4-(EE Wk -2- B B &R B ) 55 ) BRI -3 (2 H) -
Z & B (E #1249)
1-(4-(FHR A E)EE)-4-FE K-2-H-1,4-2 %

"~ BnO H

4

OH

EEMERATE2-FET-3-HR-2-F(4.71 g 0.05 mo)FR

s
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THF(250 mL) 4 Z ¥ 4% 81-78 C /& & @ 7 S0 n-BuLi(51.2 mL - 0.08
mol) » HRFREWEP30 min - [h1& - RINERTHFF Z4-CEF £,
HE)FXHE@BO g 0037 mo)HERT N K ESY B3 h» HEA
NHCIZREHEB LU EEZPRE - HHCI(I N)EE{LE &Y A
DCM(3x200 mL)E M ZEH - A/KAEKREEHEHRE - &£ NaySO.52 1%
HEEZDTRGURGHEY  KHWBESRBT A/ HEYE DR #
ZEEREAZI-G-CEFFRERE)FE)-4-FEK-2-R-14- "6 g
54%) o
® 1-(4-CE RS E)FH)-4-KE -4-F E [K-2--1-F

BnO H

A
o

FERTT @ 1-(4-CEHEE)FE)-4-FEK-2-R-1,4- "8 3.0 g
0.01 mol)F R DCM(30 mL)H 7 & & F iR 0Celite® (1.0 g) » Z1& AN
PCC(2.61 g 0.01 mol) - Y RXFERSWIEIL h > KHCelite®EIBIE
HEEREZDTRERBRUEGHEY  SHYBEXETG/{HEYE
REEEBPEAZI-G-CEREE)FE)-4-KE-4-BEK-2-R-1-T7
(1.5g 7 51%) o
5-(4-(FH | EF)FE)-2,2- _FEKE-32H)-H

BnO
Gy,

EEERATELI-A-(EFERE)FE)-4-BE-4-BEK-2-H-1-TF
(1.5 g » 0.005 mol)#F M EtOH(10 mL)s 2 RTA & & & ji Et,NH(0.86
mL)F R EtOH(I0 mL)F 2 A% - RREREEH]I nEBREEE
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b o 4 B S M E W) - 7E K EDCM > 1543 BE ML 908 O 53 B A R UG -
FIK VR HENa,SO B H 2 BAE E 2 bR G LR i 2 BB R Y 5-
(4-CE 8 )3 #)-2,2- = B EE 0k -3 (2H)- (1.4 g > 98%) ©

5-(4-C )5 2 )-4-0-2,2- = I 20K 0 -3 (2H) -

BnO
Br

[ 5-(4-CK B & E)HFE)-2,2- Z F A KRE-32H)-FF (1.5 g > 0.005
mol)7E A CHCI15(50 mL)h 2 238 %53 & & {5 R fINBS(1.37 g » 0.007
mol) - ERT T MR EREMEH2 hHBEREEZEZEPRELEGHE
Y - EKEDCMZ By - nEEEEE  HKERK &
Na,SO82)¢ » BFEEZT REHEUREZEBEBR AN ZS5-G-CEREE)E
£)-4-17-2,2- " B ER I -3(2H)-HH (2.0 g) - WY E A KL — B @i (LAl
FAARAT—F8P - |
5-4-(CEHEE)FE)-2,2- " B E-4- (YL BE -4- K )L -3(2H)-FH

OBn

EEERA THRS--CFRAE)FE)-4-1R-2,2- — H B BRI -
3(2H)-FE(1.0 g 2.67 mmo)fF R F (10 mL)H Z 35 B 78 O L UE -4-
FHHEL (362 mg » 2.94 mmol) ~ Cs,CO;3 (4.3 g 13.3 mmol) > Z &R
K(SmL) - #RERESYEF 157 # HERAIIPA(dppf)C12(430 mg -
0.0005 mmol) - {FH/BE S EIHR16 hH EE K B Celite®E 35 JE -
EtOAc(2x40 mL)ZHUE R I A KEBRESHAHRE - K NayS0,82

B BEEZPREUNEGSHEY SHVBERAEBHTCIERCHK
s
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th 2 40% EtOAcAIR)A L E LIRHS-G-CER R E)FEE)-2,2-—
B 5L -4 ULk U -4- 25 )BE 065 -3 (2H) - (620 mg » 62%) °
S-(4-FE AL )-2,2- = B B -4- (UL B -4- 2L )k I -3 (2 H) -

ERTR B RRA T ES-(4-CEREE)EL)-2,2- = P -4-(U 02 -
4-F£ )k 1R -3(2H)-E# (620 mg » 0.001 mmol)7ZE ¥ MeOH(15 mL)d 2 4848
@ o HinPd (OH),(120 mg > 0.85 mmol) » £ RR T RAES
MIBHL he AZREHCelite @B BENRERESYWHEEEZETRBEIRER
DEEHEY - SHYBEEEERAENENREEEBYRAY
5-(4- FEL K AL)-2,2- Z F A -4- (Ot OF -4- E ) Bk 18§ -3(2H)- fF (280 mg -
60%) °
2,2- " BB -4- (ML BE -4-F)-5-(4-(EE W -2- 5 B & &) R B ) Bk I -3(2H)-FR
(% §11249)

6] 5-(4- B B % ££)-2,2- — BB EL -4- (0 0F -4- 5L ) ik 1§ -3 (2H)- F{H (280
mg > 0.9 mol)7F X DMF(5 mL)d 7 = )R & & P & I K,CO3(413 mg >
2.98 mol) » AR IEREYIBH 30 min - ZA12 45 2- & F A B (235
mg 1.09 mol)RMEREY A EEST TEEREM2 h- ABAAK
R IER & P52 I FEtOAc(2x50 mL)E M Z B - A/KERE S G
E#E > N ,SORAREEFTREUESHEY - CHVEBERE
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AT 4 AL AR P DASR Bt 2 BB Y 20 2 2,2- T -4 (TG D -4 )-5-(4-

| (FEE-2-% B 5 )HE 35 )BR IR -3 (2H)- B (240 mg > 57%) » 'H NMR (500
MHz, dg-DMSO): § 8.58-8.54 (m, 2H), 8.42 (d, J=7.8 Hz, 1H), 8.04-7.98
(m, 2H), 7.80 (t, J=7.6 Hz, 1H), 7.68 (d, J=7.4 Hz, 1H), 7.64 (t, J=7.6
Hz, 1H), 7.58 (d, J=7.4 Hz, 2H), 7.30-7.24 (m, 2H), 7.19 (d, J=7.2 Hz,
2H), 5.43 (s, 2H), 1.50 (s, 6H) - MS: M"H: m/z=423.0 - HPLC : 96% >
(e f-1) -
5-(4-FF & B A AL )-2,2- T BT B 4-(4- (U -2- AL B SR B ) R B ) Ok I -
3QH)-E 2 & R(EH138) : .
2-(4-(EE M -2- B S B HE ) Z B 2 B

/OACOZH

A

EEERATH2-G-REXE)ZBKLEU0 g 0.05 mo)FERZ
B (150 mL) 7 &8 #BH B R P AR IIK.CO; (23 g 0.16 mol) K 2-(& H
)R (14.2 g 0.06 mol) - ARTES0C TR IERE S INZEL16 h > H
7K (50 mL)# ¥ FHEtOAc(3x100 mL)E M Z£ B - FI7K (100 mL) R E/K
(100 mL)E L S H A B - ENaySOH 0% - BIE - BEEZE PR ®
DRHEEHRMPEANZ2--(BW-2-ERFEE)FE)ZBZE09 g -
95%) o
2-(4-(EW-2-EHEE)F )L

o

x>

[2-(4-(E W -2- B HEE)RE)ZBE LB (20 g 0.05 mol)F it

MeOH(200 mL)H Z & HF R T BB AIIKOH (12.6 g » 0.22 mo))F
s
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BAKGO mL)YFPZAFBRAEERT I HRIERSYEHE]L he RIEBKREF
B » HFAEtOAc(2x100 mL)ARKIEREWIEOCT THI N HCIIEH
BMIEZEpHAL3 - AEINRERESELZZURE#EceBERBEXZ
2-(4-(BWM-2-EFREL)EE)ZBENS g 92%) °
-(4-(BEW-2-EHFEE)XE)ZERE

R EE2-(4-(EM-2-EFEE)EE)ZHE Q2.0 g 6.8 mmo)F R
SOCL(10 mL)F Z EEMERTEEUHRATHEE2h FEZHEL
REVURHBEREECE BN Z2-(4-(BH-2-EFEE)EE)LEE
£(2.0g 95%)
1-(4-FEEFTE)-2-4-(BH-2-EFEE)EE)LEH

OMe
T

@  ERTREMESTEPPAQRO g 20 mmol) & ## % 7% o 55 i
2-(4-(BEW -2 BB E ) EH) Z B H (2.0 g 5.0 mmol) R % H (1.0
g 10 mmol) « AHIESOC TR IERS WIS h > FKKELES
A ESMBIE105 8 - BETREE » A1 1E10% NaOHZ 7 o ¥4 [ 52
3 1h > FIDCM(2x50 mL)EHEEEEY - F 7K (2x10 mL)B B 7K % 48 &
BERE RG> BEEZTERUEHZEBERAZ -G BEEE
H)-2-(4- (BB UE-2- 26 4 J6) 36 25) Z (1,85 g » 90%)
2-38 -2- B 5 P G A,
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5
Br

0]

[E2-38-2-FEFE(G.0 g 17.9 mmol)E R SOCL(20 mL)5 7 &
WS RERS he FEZEDREREY LIRSS REHBRZ2-8-
2-FEFEEEQ.S5 g 76%) -
2-R-2-FERBEEALY

CN
5y

0

ERTREERA T H2-R-2-FENERE2.S ¢ 13.5 mmo)FFR
THAWRBERBEGO mL) R EBHEERBEHEI b EEEZEPRERIE
REMUREHEREHRERZ2-A2-FERNBEEELEYWAS g
76%) °
5-4-FHEEFE)22- " HE4-G-(EH-2-EHEE)FE)KRE-
3(2H)-EA (H #1138)

MeO

(L,

l

et
:
EFEHRATHEI-G-FHEREFE)2-G-(BR-2-EHFE)EXE)
Z B (100 mg » 0.26 mmol)7F A THF(5 mL)d 7 % )8 K8 #5170
t-BuOK(1.0 mL » ZATHFF 1.0 NBAR) > BBEFEREE B30
min » A% 16238 2-F E REEE FALYI(90 mg 0.5 mmol)i I % K FE
Boeyh W EERBREI60 he A/KA0 mLY{EKERESYWESBRB
EtOAc(2x50 mL)E i Z B - FI7/K(30 mL) & /K30 mLYEBRE S E
Mefg > 8Na,SOL870 - BE ' BT H#EBEHRENMER KT 2 10-

c
-
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IS% 2B LB)HEE iR ZB B A ZS-G-FREFE)-2,2-Z F -

4-(4-(FEBh-2-F B & B ) F £ )R g - 3(2H)-FH (10 mg ) -

'H NMR (500 MHz, d¢-DMSO): § 8.42 (d, J=7.6 Hz, 1H), 8.06-7.99 (m,

2H), 7.95 (t, J=7.2 Hz, 1H), 7.72 (t, J=7.2 Hz, 1H), 7.63 (t, J=7.8 Hz,

1H), 7.56 (d, J=7.2 Hz, 2H), 7.18 (d, J=7.4 Hz, 2H), 7.12 (d, J=7.2 Hz,

2H), 6.89 (d, J=7.2 Hz, 2H), 5.38 (s, 2H), 3.79 (s, 3H), 1.42 (s, 6H) -

MS: M'H: m/z=452.1 ; M'Na: m/z=474.2 - HPLC : 96% > & & :

Eclipse XDB-C18, 150x4.6 mm * 5 um * i@t : @R K 2 0.1%
® TFA(A) * AcN(B) » R : 1.5 ml/min(f5 &) -

2,2-Z L -5-(METE -4- 5k )-4-(4- (8 I -2- 5 FR 4 L ) 0 L ) BRI -3 (2 H) -

Z &R (E BI125)

ZREQ-HFET-3-R-2-§H)¥ i

AT

o 2-B BT -3-3 1 -2-F2 (20 g 0.23 mol)ZFE R HMDS(42.3 g 0.261
mol) b 2 2 38 4% # H % 3% o 7R A0 LIC10,(38.03 g » 0.35 mol) - A 48
LB 0 min o S FK (100 mL)H 2R FES & 7736 BB (3%200

@ oL)F HEZEE - FA/K(100 mL) K EBK (100 mL)% HaE & BEA HESE -

Na,SO.82 4% 16 898 « 17 80°C T 268 1 Bk LR Bt B2 T % 2 = B & (2
T 3R 2-E )W (25 g) -
4B -1 (T -4 3 )-4- (= B 2 B B B2 46 2 ) IR -2 - 1-

OTMS
0

AN

Z

N

IO EEBEERATRA=ZFEQ-FET 3-R-2-FE)WLT(5.0
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g > 0.03 mol)fF N E/KTHF(150 mL)F Z &K#EH-78CHE K F AR AN
n-BuLi(23.82 mL > 0.03 mol > 1.6 M» ERCHEH) - £-78C T#E#E30
minf% > BGN-FEE-N-FEEZEEHERK(6.34 g 0.03 mol)F X K
THF(30 mL)YF 2 AR AFAMEREREGY T » HE-T8CTEEHEH
40 min - 8 AINH,CLA K FE K ERSYE 4 B FAEtOAc(2x100 mL)
T AEE - FI/K (100 mL) R & /K (100 mL)EHESHAHEE - &
Na,SO.87 0% BETEFEZFREUNEBEHEY - SHYBEREREN
(LERTH S Z5% EtOAcH )M LY E URHEHFP A Z4-FE
-1-(HEBE-4-F)-4-(Z B E B he 8 E)K-2-R-1-Fd (2.2 g » 27%) »

4-F2 B -4- B EL-1- (WL B8 -4- 25 ) TR -2- R -1 -

OH
0 F

X

=

N .

(] 4~ E - 1- (DL U -4- 5 )-4-( = FF BE R B9 58 S 26 ) T -2- ¢ -1- A (0.5

g > 1.915 mmol) % # DCM(10 mL) & 2 % 3B 48 {8 $ 35 /% B % i

PTSA(0.47 g 2.49 mmol) ° BRERSYEH2 hB 1% BDCM(50

mL) % 52 - FI 88 AINaHCO 7% i K S 8 & 0 H # 8 » 48 Na,S0,85

B A GHEEZE P EGUREE AR 24541
(MLoE-4-F) & -2- 4 -1-FH(0.35 g » 97%) -
2,2- B Bk -5- (T U5 - 4- 2 ) Bk 185 -3 (2 H) -

] 4- 58 -4- B8 EL - 1- (O g -4-EE ) K -2 -1-FH(1.49 g > 0.007 mol)7E
NZEAS mL)fh 2 ZAKBESETERENIDZ LK (0.511 g 0.007
mol)E R EtOH(15 mL)tF 2 A XK > B ¥R EREYSINEFE40 min -
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B 2.8 » HBE% FAEOAc(100 mL)H R &Y - F/K(50 mL)R &K
(20 mL) S L HFEEE - ENa,SO 854 - B EE P RE L
FR 42,2 = B - 5- (ML B -4- 25 ) BK TR -3 (2H)- B (1.4 g) -

4-38-2,2- = F 2L -5- (L B -4- 25 ) BR 0 -3 (2 H)-

[712,2- — B -5- (P g -4- 5 ) BR 5 -3 (2H)-EH (0.81 g » 4.28 mmol)fF
RCHCl; (20 mL)F Z Z )n & BH B R P ZEHARINBS(1.3 g 7.28
mmol) - AR KK IERE 2 hit ADCM(100 mL)F#H#E - F /K (50
mL) 5 88K (50 mL) R &S HER/E - ENa,SO520% » BB - HEER
EEZTRGEUEGHEY LHYBEREBNE@CHEMEUREE
[E 52 1P 20 Z 4-7R -2,2- = H A -5- (M g -4- B ) BRI -3(2H)- | (0.25 g -

22%) °
2,2-Z B B -5- (M g -4- 5 )-4-(4-(PB Uk -2- 5 B S5 BE ) R B ) BRI -3(2H)-FH
(E#1125)
Fyl N
o = o
/N | 0 ©
NS

¥ 4-78-2,2- 7 B L -5- (Ot OE -4- £ ) 0k 78 -3(2H)- 5 (0.25 g 0 0.93
mmol) + 2-((4-(4,4,5,5- W0 B E-1,3,2- “ & W R -2-BE) R & E ) F E )EH
(0.37 g » 1.026 mmol) + & Cs,CO;3(1.52 g > 4.664 mmol)7FE R 5:18 ¥ /K
(2 mL) P ZEEWERKRRA - A%  EFETERK TR
Pd(dppf)Cl»(152.2 mg > 0.18 mmo ) HERHARERMA - AREK
FECRGSYEIR3 h > &K Celite®F 38 JE 3 FI EtOAc(100 mL)#F BB JE R -

C184164BX20151120C.doc -77-
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FI7K (50 mL)F B8 /K (50 mL)EHREE G AEKE - & Na,SOFZ LR > B
B BFEEETREUESHEY KHWBELENA/CHEDE
RUEZEREERZ2,2- T BE-5-(H0E-4-55)-4-(4-(EW-2- B FE E)F
EBE IR -3(2H)-HH (0.29 g » 74%) - 'H NMR (500 MHz, CDCl;3): & 8.78
(d, J=7.2 Hz, 1H), 8.56-8.50 (m, 2H), 8.15-8.05 (m, 2H), 7.78-7.72 (m,
1H), 7.63-7.59 (m, 1H), 7.56-7.47 (m, 2H); 7.18-7.09 (m, 2H), 7.02-
6.96 (m, 3H), 5.40 (s, 2H), 1.50 (s, 6H) - MS: M"H: m/z=423.1 - LC-
MS: 98% » & : Eclipse XDB-C18, 150x4.6 mm > 5 pm ° JREIHH : F
7K 220.1% TFA(A) » AcN(B) » 373 : 1.5 ml/min(B5f&) -

7- (Ot 0 -4- 5k ) - 6-(4- (T Bk - 2- B Y SR R ) S L )-4- S8 R MR (2. 41 B2 -6- 1% -5- T
Z B R (EBI26) |
2-(4-(BH-2-BEFEE)EE) LM L

COOEt

R

FERT T [ 2-(4- 7 £ )ZE&ZE:(?-O g > 111.10 mmol) ¥ X
AcN(200 mL)h 7 &K ##8 K F AR IK,CO3(145.9 g » 333.30 mmol) &
2-(& B E)E b (28.50 g - 133.32 mmol) - F£90°C T KB /R & P07
12 hERE% A ZERTEERBE - REZEPRHEER - AR HKQ100
mL)#% F2 58 6% ¥ il F EtOAc(3x100 mL)E i 2 - /K -~ s FINH,CUE

RHEBRESHEHE » BE%ESHE/KNa,SOHE > BT EEZETE
WUREEEEE R Z2-G-(BH-2-EFEE)EE)ZE LB G8.0
g > 89%) -

2-(4- (B -2-EF A E)EKE)LE
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COOH

S,
EZm FE2-(-(EWH-2-EFHRE)EE)ZBEB Z B 380 g
106.741 mmol)7F j* Z B2 (200 mL) K& 7K (100 mL) 5 7 £X 48 #¥ 75 % & A8 A
KOH(23.9 g 426.964 mmol) - fERTF B S iBHE4 hEERBME
SEEHMEEBMFEHTLCHREMR) - A/KGO mLFEBERERERSYWEEO
CTTHEMHI N HCIZREZ 1L - AAEtOAc(2x150 mL)ZHU /K J& B A 7K (50
mL) & B /K (50 mL) R RE S HAWERY) » LMK Na,SOE21% » BT
HEFAREURHEQEEEERX Z2-G-(BH-2-EFEE)EE)Z
% (30.0g, 95%) -
2-(4-(EW-2-EHAE)EE)ZBEHR

O
Cl

FOC T HE2-(4-(BW-2-EHFRE)EE)ZHE (2.0 g 6.825 mmol)
® FNRCHCI;(6 mL)F Z X EBHBE T AISOCL, (10 mLYHE FERT i K
FEREEBHE2 h- TEZYEWEKREYMH G ERY E 5N (50
" mL)f c FEEPEREBEESYUREERFEEHE X 2 2-(4-(FE 0
D2-EHESE)EE)IBEERQR.0g 95%) -
1-Q2-(4- (B -2-E RS E) X E) 2B X)) BRK AR P
Y4

0" COOMe
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EERAKRTTE2-(4-(BH-2-EFEE)FE)ZBERE2.0 g
6.557 mmol)7ZF R DCM(50 mL)d Z & #H )5 K F AR J1DMAP(1.4 g >
13.11 mmol) » ZRAFIMI-REREALHEFE(.1 g 9.836 mmol) -
R TESR 14 hE ARG MR 2 £ 8 #E % (BE B TLCAR B ) -
7K (10 mL){E [ fER & ¥ 58 /2 I A DCM(2x50 mL)ZEHUK Mg - H &
M NaHCO; 5 & (20 mL) R BE/K(20 mL)ZEHESHAEE » LHEK
Na,SO.5z 8% » BREUEHEZP REURHEERE N ZHE1-(2-(4-(&
W-2-BEHEE)VFER)VLBEE)V RN HFEFEREQR0g) -
7-FEE-6-(4- (UK -2-5 S B ) K & )-4- 5 FR IR (2.4] R -6-Y% -5-

1 1-2-(4- (W -2- B B E KR ZBEES)BHIR B i R EE Q.0
g > 6.825 mmol)7F A DMF(20 mL)  0°C 35 & 7K i1 NaH(49 mg >
20.477 mol) » HERT T K IER S MBI 12 h - EFEMHBMRISZ 2 5
B(EHBTLCRER)  HAAKCG mLEKERSWE AL H
EtOAc(2x50 mL)ZEEU/K B » FI7K(30 mL) & B /K (20 mL)ZRK %S &
BHEHEE S8R K Na,SOLEZ % » BB EEE P REIEMR IR HE
] B8 % 2 M 7 B -6 (4-(EE I -2- 2L B 6 ) S 25 )-4- B Bk 4 2.4 B -6-
%% -5-Fd(2.0 g > 83%) »
=5 SRR -0 R - 6-(4- (R W -2- 2L B ) S )-4- 6 B 0B (2. 4] BE-
6-¥% -7-E: s
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B R T 1 7- S8 2 -6-(4-(BE W -2- 2 B 45 2 ) S 2K )-4- G B 42
[2.4]85-6-%%-5-FA (400 mg > 1.1 mmol)7ZZF P DCM(15 mL)F Z0C &K+
ANIITEA(226 mg > 3.36 mmol) f = & Hi&EL AT (631 mg > 2.2 mol) - fF
CCTHRRERSYHE#HE2 h- FA/KW%E B HDCM(2x50 mL) & jif %
B AKEBGREESHEKRRE » N ,SOHLREREEPEGUREE
KEeBEREAZ =R P rEES- S E-6-(4-(BWM-2-E F EHE)EE)-
4-FFEIR[2.4]F-6-4%-7-E B5 (400 mg » 73%) -
7-(HLUE -4-5)-6-(4- (BB -2- B F S A ) K B )-4- A F 1B [2.4]1 BE-6-1%-5-TH
(% B126)

EEMERATEHZAFIHREES-AEE-6-4-(EW-2-EFHE)
FE)-4-FFEIR([2.4]FE-6-%%-7-2 (200 mg > 0.4 mmol)FF A 1,4- 0
Bt (10 mL) s 2 = 5 & 8 £ 75 & B 7% 0 otk oE -4- E i 8% (74 mg - 0.6
mmol) » Na,CO;3(102 mg > 1.2 mmol) & 7K (4 mL) - ¥ 8 S WBHE304
$# H FE 1% A J0Pd(PPhs)4(46 mg > 0.04 mmol)I FIE & IEIT16 h - 2
% AKEERERS Y FAEtOAC(2x40 mL)YEFHEZEE] - F/K - K
RHEEEHERRE  ENaSOELRATHEEFRGURMEACERE
o Z7- (e -4-55)-6-(4-(FE W -2- B B S A) FE)-4- S 18 [2.4] 5 -6-
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1% -5-FF (30 mg * 18%) - 'H NMR (500 MHz, dg-DMSO): & 8.64-8.61 (m,
2H), 8.40 (d, J=7.2 Hz, 1H), 8.02-7.99 (m, 2H), 7.81-7.77 (m, 1H), 7.67-
7.51 (m, 3H), 7.38-7.24 (m, 5H), 5.36 (s, 2H), 1.88-1.85 (m, 2H), 1.24-
1.21 (m, 2H) - MS: M'H: m/z=421.2 ; M*'Na: m/z=443.2 - HPLC :
92% » (fiR{F-1) -
1- B L -3- I Ok 2 -4- (4-(EE Ik -2- 2 6 B ) R E)-1H-M 18 -2,5- " 2 &
A (B #1812) :
3-3R-1-F E -4-UE Ik BL - 1H -0 1% -2,5- — fid

0]

o’
\\/Njff<
Br

O

EN RS T E2,3- 238 -N-F B REETERE (L g 0.004 mol)fF i
DMF(10 mL) b 2 5 38 45 8 1 75 7 o SR 1 Cs,CO; (1.34 g » 0.004 mol)
> % R AN (360 mg » 0.004 mol) « #A%% 6 K FESR & 77 8 £E3053 4 -
FA kKBRS - H FIEtOAC(2x50 mL)EF i REHY « FI 7K Y6 6 48 & fF 5 1
B RMEKNa,SOME I » BIE Y EEZE bR E LR 2 E PR 2 3-
SR -1-FR EL-4-DE Uk L - 1H-N 0% -2,5- — i (0.87 g » 85%) ©
1- B 3005 O 2 - 4- (4- (T 5K -2 FFY 4, 25) 3 25 )- 1 HL- KL 0 -2, 5- = i (5% 51

812)
O,
N
[ ON=0
o_J
4
oAy

3-8 -1-FEE-4-DEB £ - 1H-0HE 8% -2,5- — F{ (100 mg > 0.36 mol)#F
ADMF (40 mL) 7 KB AR B A N0Cs,CO5 (415 mg » 1.27 mmol) »

7K (5 mL) ~ B Pd(Ph;P),(84 mg > 0.072 mmol) - #A %% R M12-((4-(4,4,5,5-
s
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PR E-1,3,2- " S R-2-B)F & E)PE)EM (138 mg > 0.38 mmol) B
EROC TR IEREYINES3 h - K HCelite®BIBEHBREEZEF
RERBRULEGHEY LHVBERLEBNMCIERCKRF Z60%
EtOACE IR ) LB E AR 1- 59 A -3-UE R L -4-(4- (R W -2- & B &
HE)EE)-1H-0(8%-2,5- ZF(70 mg » 45%) - 'H NMR (500 MHz, d-
DMSO): & 8.42 (d, J=7.2 Hz, 1H), 8.1 (t, J=7.2 Hz, 2H) 7.78 (t, J=7.8
Hz, 1H), 7.70 (d, J=7.2 Hz, 1H), 7.64 (t, J=7.2 Hz, 1H), 7.28 (d, J=7.4
Hz, 2H), 7.12 (d, J= 7.4 Hz, 2H), 5.38 (s, 2H), 3.62-3.58 (m, 4H), 3.45-
® 3.39 (m, 4H), 2.96 (s, 3H) ; MS: M"H: m/z=430.2 - HPLC : 96% > ({&
#:-C) -
- E-3-4-fl | A NG UL 0E-1-2)-4-(4-(EE I -2-BE & E)E E)-1H-
0 0% -2,5- — B4 2 & B (X 451 820)
3-8-1-FFE-4-(4-f G E AN R H0E-1-2)-1H-1H 18 -2,5- —

o)
QL p
Br

0

o EEE T 3,4 8-1- B & -1H-0 08 -2,5- — F7 (100 mg > 0.373
mmol)fF ¥ AcN(20 mL) s 7 & 8 $£ 25 7% & R 0 /S &0t 0E -4- I B8 g B8
(101 mg » 0.746 mmol) » BE% K IK>CO+(102 mg » 7.46 mol) » 2R1%(E
REREYER2 h FH/K%EE > FHEtOAc(2x20 mL)YEMER - B
KEBRESHARRE  KMKNaSOE R BRETHEEZEDERE - &
HWBEERBHTCLERSE P 230% EtOAcK i) 4L Y E DL it
ERXRFCBREEAZI-R-1-FE-4-4- IS E NS UL 0E-1-)-1H-0L 18
22,5-—F1(100 mg » 99%) -
1-HE-3-G-flEE NS HIE-1-5)-4-(4- (B -2-E B F B )F E)-1H-
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I B& -2,5-— FH (5 61 820)

EN,RA T E3-R-1-5 & -4-(4- 1 & E N & UL UE - 1-5)- T H- 0 % -
2,5- (100 mg > 0.34 mmol){F A 1,4- " BE%E (10 mL)d 72 =05 & 18 5
A AN IN2-((4-(4,4,5,5- T B AL -1,3,2- T SR A R -2- B0 ) SR E A ) B AL )
(151 mg > 0.41 mol) - FREREGYEH 307 E HBEBEEENR
S TR INa,CO;5(87 mg » 1.04 mmol) 7K (4 mL) Pd(PPh;)4(40 mg
0.03 mmol) - REFEHFESYEIR16 h F/KFERE H FHEtOAc(2%20
mL) BN - ABKEREEHAEKRE - EHE/KNa,SOH28E » BIE
WEEZTRGE KLHVYBERERNCIFERCK F260% EtOAcH
BOEHEEUNREEERBE AN Z1-FE-3-G-HIEENGDRLE-1-
o )-4-(4-(PE UK -2- 25 B 46 25 ) %5 2K )- 1H-ME 0% -2,5- 4 (80 mg - 52%) - 'H
NMR (500 MHz, d¢-DMSO): & 8.45 (d, J=7.4 Hz, 1H), 8.12 (t, J=7.2 Hz,
2H) 7.79 (t, J=7.2 Hz, 1H), 7.72 (d, J=7.8 Hz,1H), 7.64 (t, J=7.6 Hz,
1H), 7.18 (d, J=7.2 Hz, 2H), 7.12 (d, J=7.2 Hz, 2H), 5.38 (s, 2H), 3.62-
3.58 (m, 4H), 2.96-2.85 (m, 4H), 2.56 (s,4H) > MS: M": m/z=441.6 ;
M*H: m/z=442.7 - HPLC : 97% » ({§&{4-B) -

2,2-— A -5-(4-H EF E)-4-(4-(F W -2- 5 B & E)F E )R -3(2H)-
2 & R (EB164) - |
4-FHE-1-(4-HEFE)K-2-HR-1,4-—FF

O,N

HO Me Me
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BN BEBHERA T @2-FHET 3-8 -2-8(6.1 mL » 63.5
mmol » 1.2 eq)7F 1 /K THF(250 mL)ch 2 48 ## £ -78°C 75 /% b B W 55
Jin-BuLi(62 mL > 2.3 M- FRCEY > 142 mmol » 2.7 eq) » £-78C
T4 minik > F4-BEFEFES g 52.9 mmol » 1 eq)FRFEK
THF(50 mL) 2 A RFNERE RS - A1E-78C FTHEBEE
1h « #4314 F 81 FINH,CLE 3% ( | FE SR & #1885 3t I EtOAc(2%200 mL)
T ML ZEEL « FE 7K (200 mL) R 87K (100 mL) %k RE M AT - &
Na,SO.42 0% » B HEHZTAE - BAERBH ERSKEDZ

@ VNI HIEmIEILAEREV UK CEMY N L4 PE-1-¢-
B A ) IR -2- - 1,4-Z B2 (8 g » 65%) -
4-FEHE4-F - 1-(4-BY B A ) IR -2-%4-1-F

O,N
_ OH
Me Me

o)

[ 4-FF B -1-(4-TH B R A ) K-2-57-1,4- ZEZ (2g, 8.51 mmol » leq)?F
& K DCM(100 mL) 5 2 ZE Jf A & F 75 i NaHCO;3(680 mg Q 8.51
mmol » 1 eq) » ZRANMEBEF-FET BT O.2 g 21.27 mmol > 2.5

®° eq)  ERT TR KIERE Y16 h- ERETHEZE(OFHEBHTLCHE
A BEMNERESAESRERERSYER S I FADCM((2x100 mL)
HBHZHR - /K100 mL) R B/K(100 mL)EHKEHAEHE - &
Na,SO5z%% » BE > HEEZTREUEGHEHEY - LHVBEHE
MEAFRCR S Z220% EtOACHERR) MY E iRt 2 M K 2 4-
RE - 4-FAE-1-(4- B B E) K -2--1-F0(1.7 g » 86%)
2,2- " R -5-(4-B B AR -32H)- R

O,N
%
0 0]
Me Me
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FERT T [ 4-FE B -4- BB -1-(4- 1 B R A ) I -2-FR-1-BH (1.74 g »
7.46 mmol © leq)F N ZEE(0 mL)FZEBHBRFTERMAINZ Z I
(778 mg > 7.46 mmol > 1 eq)fF REtOH(S mL) P Z B & - RI&K K FER
G 5N EH 90 min - #BER LB - HEE 1% HEtOAc(100 mL)#EE S
) o F/K(50 mL) R BE/K(20 mL)FERESHAWRE > L NaySO.F28E »
AR BERZF R LAEM2,2- T HE-5-(4-54 B 5K 5 )L 18 -3(2H)-
B (1.6 g 92%)  HuALE-FSAHART -8 -
4-;8-2,2-7" F B -5-(4-1H B K E )RR -3(2H)- R

~ =0
0]
Me Me

| K 2,2- — B AL -5-(4- T A R A ) K 1% -3(2H)-BF (170 mg - 0.73
mmol > 1 eq)7F 2 CHCI;(10 mL)H 7 0°C &8 #2 # 75 % /A fINBS(259
mg > 1.45 mmol » 2 eq) » HEEBRAERT N HKRIERESYEBH2h - BERE
BTEREZBEHYWBEREERNCLFRCR P 210% EtOAcKIR)F{EHE
MEULNREEECERE NN Z24-/2-2,2- Z FE-5-(4- B R B )R-
3(2H)-EA (100 mg > 44%)

2,2- " A E-5-(4-TH B X L )-4-(4-(EE W -2- B | A ) X B ) BRI -3(2H)-
i (& B1164)

O,N _
O oy~

Me

Me
¥4-08-2,2- " A -5-(4- 1 B AR A )k g -3(2H)-EH (100 mg > 0.32
mmol > 1 eq) ~ 2-((4-(4,4,5,5- W E-132-“F W R-2-E )X &K E)HF

FH)EWE(115 mg > 0.32 mmol > 1 eq) * 5 Cs,CO3(521 mg » 1.6 mmol » 5
S
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e)F R E(7T mL)R/KQ2.5 mL)PZAREMKRRA - A EBEEAR
T M0Pd (dppf)Cly(52 mg > 0.06 mmol » 0.2 eq) H B 2 & 35 % B e i
c RBFEREREYEFR3 h L HCelite®F B IE » A A EtOAC(30
mL)#EAR - A/KQ0 mL)RE/K(0 mL)EKEESHEHRE &
Na,SO.2z28% > B8 HEEZTREUESHEY - EHWBEHE
MERCKFTZI0%ZEZE) G EUREEERE X Z2,2-
THE-S-(4-BE I E)-4-(4- (B -2- 5 B R B ) R E) BRI -3(2H)-FE (80
mg > 54%) - 'H NMR (400 MHz, d¢-DMSO): § 8.42 (d, J=8.5 Hz, 1H),
P 8.27 (d, J=8.5 Hz, 2H), 8.00 (t, J=7.9 Hz, 2H), 7.82-7.76 (m, 3H), 7.68
(d, J/=8.5 Hz, 1H), 7.61 (t, J=7.2 Hz, 1H), 7.18 (d, J=8.7 Hz, 2H), 7.10
(d, /=8.7 Hz, 2H), 5.38 (s, 2H), 1.48 (s, 6H) - MS: [M+H]: m/z=467.1 -
HPLC : 89% » &t : Acquity BEH-C-18, 50x2.1 mm - 1.7 pm ° Ji &)
M FERKE 20.025% TFA(A) » AcN(B) » 573 : 0.5 ml/min(EfE) -
5-(4- R 5)-2,2- 7 B B -4-(4-(HE U -2- 2 B SR L ) R AL ) Bk 1 -3 (2 H)-
ZERR(EB147)
1-(4-REE)4-FEA-(CFEF WA E)R-2-R-1-E

Cl
® %
Me Me

0]

LI EEBUERATH=ZFEQ-BFET 3-R-2-8§F)¥ i
(11.79 g > 75.15 mmol)7ZFZ P /K THF (100 mL)d > -78°C KRB HE AR P
& & 7 lln-BuLi(14.08 mL - 22.54 mmol > 1.6 M > EREfEt) - -
78°C THEF30 mintk - F4-E-N-FEE-N-BEFEHEERE (.0 g 250
mmol) 7 1 &K THF(10 mL) e > 35 % R M0 % K FER &% &b B 45 -78°C
TEEBER#] h- FENNHCIARERERSEYWE S A H
EtOAc(2x100 mL)F it Z B - F7/K(50 mL) & BE/K (50 mL)%E B E S 6f
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HHE > ENa,SOE R BIEL EEETRELESEEY - BAF
B B AT (UL R Bt R 2.5-7% BtOACHER )& LMY bR £ 2 3%
ST R 2 - (4 BT )-4-FF B -4-(Z B A B B S G2 ) [ -2- k- 1 -
(3.8 g 57%)

1-(4- I B )-4- S B4 FF B R -2 - 1T

Cl
- OH
Me Me

O

FERT T A 1-(4- 8K H)-4-F A -A-(ZFEF W & 2)K-2- R -1-
B (3.7 g > 12.50 mmol) % ¥ DCM(20 mL) > 4% #8 £ 35 K & 7 10
PTSA(2.87 g 15.01 mmol) - K ERSWEE1 hA /K10 mL)F
2 - FeEfINaHCO B R R KR HE S HAEME - &Na,SOF28E >
B O ABBREEEZTREMREERCEHER Z1-G-EFE)-4-5K
E-4-F AR IG-2- R -1-FH (2.40 g) - |
5-(4-E K 5)-2,2- " R E IR -3(2H)-H

cl
~ =0
o

Me Me

ERT A 1-(4-B K E)-4- 58 HE 4-FE K -2-4-1-FH (2.4 g 10.70
mmol)F R ZEE (20 mL) P ZEMHEBFRFTZE NI LK% (1.34 mL >
12.90 mmo)ZF R EtOH(S mL)F ZBK - A& K IEREY S IMNEH
30 min - ZA1& % BR Z B2 6 F EtOAc(50 mL)ME R &%) - A& A K10
mL) K B/K (10 mL)BEHREEHEHE > & Na SO BIE - HEE
ZEhRRGEUREZRGEEMEEZS-4-8FF)-2,2- " FH AR E-
3(2H)-FH (2.1 g) °
4-)R-5-(4-E F 5)-2,2- " B E KK -3(2H)-
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Cl
Br

g

(o]
Me M

7ERT 4 5-(4- . 2)-2,2- = B A 0k 163 (2H)-BA (2.1 g » 13.0
mmol) 7 } CHCIy(15 mL)dh > 45 # £ % & & 55 3 /R fINBS(3.93 g -
22.10 mmol) - $§ K S S 71 hE B FIDCM(100 mL)WRE «
(50 mL)R 87K (30 mL)FHE &S B IS + NSO L5 + 1B -
BB 2 B DB SRR Y - 46 B BB R B AT A L B
REEREEEBYRZ4-98-5-(¢-BEE)-2,2- = B K0k -3QH)-5

® o w=EsBErERASI%)-
S (4- S 3K 2 )-2,2- T B -4 (4- (8 U -2 B FF 45 25 ) 5 2 ) B 0 -3 2 H)- IR

o)

(B H1147)
cl _
QL0
Me Me

¥ 4-08 -5-(4- 8 F A )-2,2- — B OEL Bk FF -3(2H)- FF (1.0 g > 3.30

® mmol) ~ 2-((4-(4,4,5,5-0 B £-1,3,2- — E il R -2- B ) K & B ) & ) EE

(1.30 g » 3.60 mmol) + & Cs,CO5(5.37 g 16.50 mmol)7F i B % (10

mL) R /KOG mL)FPZEBREMBRRA - Ak EHEERK T AN

Pd(dppf)Cl,(0.54 g > 0.601 mmo ) EFRE AR EHM K - ARFERIE
BEPEIR2 b ZHCelite®% 48 » H FEtOAc(40 mL)#HBIER -

FI/K(20 mL) R E/K(20 mL)REBGBEEHEERE » K NaySO,82 4% - B

B HEEZTREDEGHEY SHVWBERERBTE/LHEDE U

REEXRFEERBEAZS-4-8FE)-2,2-ZHE-4-(4-(FH-2-FE H

& ) FE A )RR -3(2H)-F (520 mg > 35%) - 'H NMR (500 MHz, d¢-
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DMSO): 6 8.44 (d, J=8.5 Hz, 1H), 8.02 (t, J=7.9 Hz, 2H), 7.81 (t, J=8.4
Hz, 1H), 7.70 (d, J=8.2 Hz, 1H), 7.63 (t, J=8.2 Hz, 1H), 7.58 (d, J=8.5
Hz, 2H), 7.52 (d, J=8.5 Hz, 2H), 7.18 (d, J=7.4 Hz, 2H), 7.11 (d, J=7.5
Hz, 2H), 5.39 (s, 2H), 1.44 (s, 6H) - MS: [M+Na]: m/z=478.1, [M+H]:
m/z=456.1 - HPLC : 97% > & #f : Acquity BEH-C-18, 50x2.1 mm » 1.7
um o FREAE ¢ FRKH Z20.025% TFA(A) » AcN(B) » A& * 0.5
ml/min (& &) - |
4-(5,5- " FF B -4-fll & H-3-(4-(EE K -2- B B S| B ) K AL )-4,5- — o BRI - 2-
BE)FHBEZERER141) :

4-FE-N-FEE-N-FEX K

O
O
N-O

/ N\

ERTERERA T H4-AEXHEK(S.0 g 34.0 mmo)fFRDCM(75
mL) o 7 &I R TR JIHATU(19.40 g » 51.0 mmol) ~ N-H & & -
N-FH [ (4.90 g 51.0 mmol) X TEA(14.30 mL > 102.0 mmol) - 2K 1F
RTTN B RIEREBHI h FH/AKWEBHDCM(3x100 mL)Z< B K M
& - AA/K(60 mL) B /K30 mL)EFREEHFARERY » &LHEK
Na,SO8 1 BEVEREBE TAZURUEZTELHE N Z4-HE-N-
FREAE-N-FHEFHEERK 6.2 96%) -
4-(4-FE-4-CHEFWRERE)K-2-REE)TE

NC
Me Me

(0]
CI0SEEBERATASFEQ-FET 3 M- 2-88)WEG.3
g 20.00 mmo)FRE/KTHF(45 mL)F Z-T8CEBH BB FEHF R
Bon-BuLi(4.1 mL » 9.00 mmol > 1.6 M R C%F) - F-78C TEK

s

C184164BX20151120C.doc -90 -



1542590

FESR S W EEI0 min o RS 4- B N-B G K N K P
(2.0 g » 10.00 mmol)7F } MK THF(15 mL)h 2 S5 ROR I E RIER &Y
b AE-78°C FAEEEEEL ho FETINH.CIA R £ R RS e 2
B FIEtOAC(2x100 mL)E M2 - FI7K (50 mL)R Bk (50 mL) 4@
SHFEIEIE - Na,SOBE - B - AEEE T RELEEHEEY -
MBS BT LR BT 15% BtOACK B4 {L K4 E b 12
REFEHPRZ4(-FE-4-(SPEPY S L) K2 REE) TR
(3.8 g+ 68%) o
@ (AL R R ) F

NC
— OH
Me Me

o
ERTT E4-(4-FEA-(ZHEFYREE)K-2-REEE)FEQ.7
g > 5.00 mmol)F R DCM(15 mL) 7 & HIF K F AR IIPTSA(L.70 g -
8.90 mmol) - Hi¥ KIER S¥##30 min - F/K(10 mL)WEE R ER S
?) H FIDCM(2x50 mL) & fE ZZ HY - A 68 MINaHCO3 & #K F /K %k &8 & ff
AHEIE - &Na,SOM20k B HBEREEZTREURERME H
® B Z4-(4-FRE-4-F B R -2-RBEE)FHE(1.20 g) -
4-(5,5- " B -4-fl F E-4,5- “ F R -2-F) TR

NC
\@?
0 0O
Me

Me
ERTT FAH4-(4-BE4-FER-2-REE)FHEA2 g 5.60
mmo)fF N ZEF (12 mL) P Z KB IBRPBERA I = Z kK (0.58 mL
5.60 mmol)FF REtOH(S mL)FZER - ARG RIERSYHINEH]
he BRZEHZBRMEOAe (50 mL)ERESEY - A/K(10 mL)
K0 mL)EREEHBEEE > ENa,SO5%E  BE > BEEZYDR
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WUREERGELEBE X ZH-G,5-ZHE-4-MEE-45-ZEK
F-2-E)FHEA2 ) HOUFAKLE—FSALCHART—FTET -
4-(3-8-5,5- _ F B -4-[IE E-4,5- T SR -2- B )N AR

Ne Br

——

0]
Me Me

£ RTF [ 4-(5,5- = F B -4- A 4, 55 -4,5- = &, Bk 15 -2- 55 ) i (1.2
g > 5.60 mmol){FXCHCI5(12 mL)H Z & #BHIF R P ZE (7 A JINBS(1.1
g 6.00 mmol) - A% B RERSYENE3 W FHDCM(100 mL)#HE -
FI7K(G0 mL)RE /KGO0 mL)EKRKESHFEEE - &Na,SO82 0% » B
B BEBEgEECETEGUESHEY LawWwBERERELEY
BPRHEERACERE X Z4-3-1-55-ZHFE-4-{l & £-4,5- 7 &
R0 -2- 5 )T A5 (0.50 g » 31%) -
4-(5,5- I E-4-fI E K -3-4-(BW-2-EF FE)EE)-4,5- Sk HH-2-

o)

£ B (B B141)
NC _
QL0
N
Me Me

¥4-G-R-5,5-Z A -4-fIEE-4,5- &S kH-2-E)FH (0.3 g
1.03 mmol) » 2-((4-(4,4,5,5-TU BB £ -1,32- “ G R-2-E)EEE)F E)
EEIH(0.374 g > 1.03 mmol) + K& Cs,CO5(1.70 g 5.14 mmol)7E 7 B % (7
mL)R/KQS5S mL)YPZAREBBRA - A% > EBEBERA TR
Pd(dppf)Cl; (0.17 g > 0.20 mmo) EHXRHBAREHM A - RIRERE
#IEIR2 h e A% &K H Celite®F 48 8 X FEJR &% I FH EtOAc(40 mL)#%

IR - A/KQ0 mL)RE/K(Q20 mLYEHRESHAMRE - ENayS0.4
s
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% BB HEEZDREUEGHEY  LHVWBEEBRE/LME
MEURMKERSCBERBE A Z4-(5,5-Z B &4l & H-3-(4-(F H-2-
HEHEE)FHE)4S5-ZHKMH-2-2)FHE (280 mg > 61%) - 'H NMR
(400 MHz, dg-DMSO): & 8.42 (d, J=8.5 Hz, 1H), 8.01 (t, J=7.9 Hz, 2H),
7.90 (d, J=8.4 Hz, 2H), 7.78 (t, J=8.3 Hz, 1H), 7.72-7.67 (m, 3H), 7.62
(t, J=8.3 Hz, 1H), 7.16 (d, J=8.8 Hz, 2H), 7.10 (d, J=8.8 Hz, 2H), 5.38
(s, 2H), 1.46 (s, 6H) - MS: [M+H]: m/z=447.5 - HPLC : 98% - &# :
Acquity BEH-C-18, 50x2.1 mm » 1.7 pm « JREhHH : R 7K 220.025%
® TFA(A) » AcN(B) > JR#E : 0.5 ml/min(B5fE) -

5-(F 3 [c][1,2,5]088 — M -5-5)-2,2- " B 4-(4- (B -2-EF E H)FE
Bk -32H)-B 2 & K (B $1166) :

4-357-2-TH B K B

NO,

Br

FOC BN REA T E2-54 ZE M (10.0 g » 72.462 mmol)7F 2 AcOH
(50 mL)th 7 KBRS R JINBS(12.0 g » 72.463 mmol)  f£40°C T
@ FXERSYWEHEI min - EEBM BT 2 HERGEDRTLCKE
) BAMBRERSEWERRBOEIER - EBER > BECKE
HERBEERURMEEGECERE A Z4-R2-HEXRKA2 g
76%)
5-RE I [c]1,2,5] — ¢ 1-FED

0

+ 4
/N\
=~ /O

Br N

m4-8-2-F A FE (8.0 g » 37.037 mmol)F HXEtOH(80 mL)F > =
AR FE B R P AR JIKOH(6.20 g » 111.111 mmol) H #£60°C T #F K FE &
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G2 he REEREY L E0C LA NNaOCI(80 mL) - ZARTE
RTT R KERSYEEH2 h- EEEMEFEICEKGEHETLCRER)
BRENEREEY  RKER BEEZFEZEUEHEXFTCERFE
A Z5-IRZAEFF[c][1,2,5]58 Z 8 1-F1L#(7.0 g - 88%) »

S-RE (I, 2, S]uE g

jou
Br N

FERT R BEHERR T ES-RFIF[c][1,2,5]8 M 1-S1E% (6.0 g
28.436 mmol)fF N ZEZ(60 mL)d Z KM IAR PR =28
(6.2 mL > 34.123 mmol) - ZREE60C TR ERSYINE] h> FHE
AAIZERT » A k(100 mL)#E H# R 10 min - #@iE LR B E BT
HEZEFRGERERUESHEEY LHYBEAEBTACHEYE LR
EREEBERENZS-REH[c][1,2,5]% —H(4.0g 71%)
I [cl11,2,5008 -5 H R

jos
NC N

FERTR G RA T ES-EFH[c][1 ~ 2R S5]E —%(2.0 g 10.050
mmol)#7 X DMF(50 mL)5 7 &8 #£/8  P /AR J1CuCN(1.79 g - 230.10
mmol) - ZAERE140C TRKIERSYINE24 h» (FELSAERT - FH/K
(10 mL)F R E#EF10 min - BREIBREREEEZE P REERU
ERHEY KSaVBELENMALHYEURHEZECEBEEAXZ
I [c][1,2,5]0E — ¢ -5-FARE (0.7 g » 48%) -
E 3 [c][1,2,5]08 — M -5-FHEE 2 FR

/N\
— /O
EtOOC N

A3 3 [e][1,2,5]858 — W -5-F 5 (700 mg » 1.33 mol)7E 2 EtOH(100

i

1‘

S
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mL)H Z W P ARIIHS04(20 mL)BERERSYES14 h- HEZE
TRENREY B RKGO mL)HEREGY - LADCM(2x100 mL)H f
EN - EMBRBLGBREEHERE  BE HZBRTEEZEPERHEUR
HESCEMEEBE A ZFH[C][1,25]E _W-5-FE ZEE07 g
15%) o

A FF [c]l1,2,5]08 — g -5-FH &

/N\
HOOC N

[ 3 F [c](1,2,5]08 M -5-FH #% Z F5 (0.7 g » 3.626 mmol)#F
MeOH(30 mL)F Z Z g &BHIE R FARN10% NaOHA K (6 mL) » A
HAOC TR RIEREGYEHS h- N1EH2 N HCIE K EREWBILE
pHR &2 H AADCM(3*150 mL)ZEU /K& - A/K(100 mL) K 87K (100
mL) R &S HAERERNY) - EHE/KNa,SOH20% - BJE - HERET
ABEDUREZBERBE X ZF I [cl[1,2,5]08 = W -5-F (049 g
82%) -

N-BH & & -N-FHE XK I [c][1,2,5]08 =" -5-F B B

| %
‘ o7 N YC[ N
O

ERTR R A T [ FHF [c][1,2,5]08 —™-5-F f#£(0.49 g+ 2.987
mmol) 7 A DCM(50 mL) o 7 4% #8 $£ 75 & T R N HATU(1.7 g » 4.481
mmol) + N-FF & A - N-H £ (0.44 g 4.481 mmol) E TEA(914 mg -
8.963 mmol) - AR ERTTHKIEREGYEBH3 h> A KWEEHLHR
DCM(3x50 mL)ZHU/KMEJE » FI/K(50 mL) K 887K (20 mL)ZE R &4 6
AHRERNY) - LHKNa,SO 0% B » HEERBTERUREES
B ZN-HRE-N-FHE K (c][1,2,5]08 — W -5-FFEERF(0.49 g
79%) ©
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1-CE 3 [c][1,2,5]08 M -5-E)-4-F R 4-(ZHE B HL f &) IK-2-8R -
1-FH

/N\
O
N — OTMS
Me Me

o)

\

LI EEBEERATEHZFEQ-FET -3-R-2-8F) )V i
(0.49 g 2.367 mmol){F X /K THF (20 mL)H 7 -78°C &KL BH A K F &
7 R M0n-BuLi(3.70 mL > 5.917 mmol > 1.6 M » FREEH) - £-78C
THRERSYEE3 min> HEZKBEN-BFHE-N-FEEH
[c][1,2,5]% — M -5- B B 7 (0.557 g > 3.550 mmol)7Z 2 #& 7K THF(10 mL)
FZBARANEREREY S > BE-718C TEHEFEH3 h- A
NH,CLE R (EREREER % E}%EtOAC(NZO mL) & 22 B - FH /K
(10 mL)RZEE/K(10 mLYEBEESHAEERE - ENaS0.528 - BB E
EXTRENESHEY  LHVWBEHEEBRNMUCLIERS KT Z5%
EtOAcE IR )L B URHE 2R EHM B X Z 1-CGEFH [c][1,2,5]8% =
W -5-F)-4-FHE-4-(Z R E P LT & &) IG-2-R-1-H1(0.45 g » 63%) -
1-CGEFF [c][1,2,5]08 088 -5- 50 )-4- R B -4- B IR -2- 9 - 1-FF

/N\
o, _
N — OH

0 Me Me

FERT T [E 1-CEFH[c][1,2,5]088 — M -5-F)-4- A E-4-(Z FHE BB e
SE)K-2-5-1-F(0.45 g 1.490 mmol)7F X DCM(15 mL)F 7 &L #
B P IRIIp-TSA(0.341g > 1.790 mmo) Hiif R FE/R S ##H+3 h - A&
BHAKGS mLWERERSYAL S ESE - AEEMNaHCOE K KK
B EHERE > KENaySO 8212 » BIE » HZBREEZE PR LR
HEREAZ1-CGEH[c][1,2,5]08 Z0e-5-F)-4- 5 -4- B B T -2- 1R -1-
(0.3 g 87%)
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5-(F 3t [c]l1,2,5)08 — " -5-%)-2,2-— B B BRI -3(2 H)- FH

/N\
0 _
N =
0 O
Me

Me

FERT T @ 1-(FF [c][1,2,5]08 — 0K-5-F8)-4- &L -4- B B K -2- 4R -1-
B (0.3 g > 1.304 mmo)TF N ZE2 (15 mL)h Z EMHIBAR PR ERINZ
Z % (0.095 g > 1.304 mmol)F R EtOH(S mL)F Z AR - AR KIER
SEH2h - REBIRZEE - HRHEtOAC(10 mL)IFBESY - F/K(S
mL) R 887K (10 mL)RRE S HARE - & NaySO,820% > BE > HEHE
ZPREGURHERBBHP A ZS-CGEH[][1,2,5]8 — W-5-5)-2,2- =
FH AL IR IR -3(2H) - (0.25 g » 83%) -
5-(F 7 [c][1,2,51% " -5-5)-4-78%-2,2- — B BL 0k 1 -3(2 H) -

0 = Br
\N/ _
o O
Me Me

FERT T [6]5-CEFH [c][1,2,5]5 —M-5-3)-2,2- — B B K185 -3 (2H) -
PY (0.25 g 1.086 mmol)7E A CHCI;(15 mL)d 27 4848 £ VA K & iF 43 3% 10
NBS(0.29 g~ 1.630 mmol) - A& K FER &YW #E#3 hif A DCM(10
mL)F % - AR HAK(G mL)RE/K(O0 mL)EHEEEE > £ Na,S0,8
B @E HEREEZTREBLUESHEY  LHVWBERERBHE
LHPEURBEEZEFECEBERE N Z5-CGKH[c][1,2,5]E — W -5-5)-4-8
-2,2- T EREL BRI -3(2H)-FH (0.2 g > 60%) o
5-(F 3 [c](1,2,5]08 M -5-5)-2,2- " B AL -4-(4-(BE R -2- E H H H) K
H BRI -3 (2H)- B (& £1166)
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O/N\ ==
1
N‘ OV(D
N
O
0]

Me Me

B S5-CEFH [c][1,2,5]0 — 0 -5-£5)-4-7/ -2,2- — H FL Bk 0 -3 (2H) -
(0.2 g » 0.645 mmol) ~ 2-((4-(4,4,5,5-T0 A EE-1,3,2- " E Mk -2-F)E &
) FE EL)EE IR (0.256 g > 0.709 mmol) + K Cs,CO5(1.0 g > 3.220 mmol)%E
MREFRA0 mL)RAKG mL)PFZBREEBRR - Ak EBEERAT
AN NPd(dppf)Cl12(0.105 g+ 0.129 mmo) HE XHBREHE R - Rk
FERERGYER12 h > &L HCelite®EA 78 JE I F§ EtOAc(20 mL)#7 2 I8
A o FI7K(10 mL) R E/K(10 mL) A KK S HAHKE - & NaySOF2 % -
BIE BEEZTRGUEGHEY KLHa¥WBERERALHEYME
DRt EREERE R ZS5-CGEFHF[c][1,2,5]0E —H-5-5)-2,2- — FH & -4-
(4- (0 U -2- L B 48, ) 5 £L ) Wk 0 -3 (2H)-FH (170 mg - 57%) = '"H NMR
(500 MHz, dg-DMSO): & 8.44 (d, J=8.5 Hz, 1H), 8.39 (s, 1H), 8.07-8.00
(m, 3H), 7.81 (t, J=8.4 Hz, 1H), 7.70 (d, J=8.2 Hz, 1H), 7.64 (t, J=8.2
Hz, 1H), 7.48 (d, J=8.5 Hz, 2H), 7.25 (d, J=8.3 Hz, 2H), 7.12 (d, J=8.4
Hz, 2H), 5.39 (s, 2H), 1.49 (s, 6H) - MS: [M+H]: m/z=464.2 - HPLC :
93% > & : Acquity BEH-C-18, 50x2.1 mm > 1.7 pum - SR &1 : ER
7K H220.025% TFA(A) > AcN(B) » i3 : 0.5 ml/min(BE[E) -
5-(CF ¥ [e](1,2,5] 88 — M -5-55)-2,2- " R A -4-(4-(BE I -2- B H & & )E
)R -3QH)-fR 2 & B (F H1167) :
N-F & & -N-FFE [c][1,2,5] 8 — 4 -5-F B B¢
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ERTRERA T B EFHF[c][1,2,5]E M -5-HE (1.0 g 5.556
mmol) 77 /A DCM(20 mL) & 7 X 8 #£ 75 & + /R I HATU(3.1 g » 8.334
mmol) + N- B & £ B f# (0.58 g > 8.334 mmol) & TEA(1.7 g * 16.666
mmol) - ERT N K FER S¥#EH3 h HAKWHEE HADCM(3%50 mL)
ZHEKME - /K0 mL)RE/K(Q20 mL)EBKRKSHERZIY -
7K NaySO8z0% > B > BEERETARUREHERFTCEARBE A
N-B & & -N-FH 3 [c][1,2,5]% —"-S-FEER(1.14 g » 95%) -
1-(FEFH [c][1,2,5] 88 — W -5-E)-4-FH B A-(ZFF EF B REERE)K-2-5H -

1-FH
o

/N\
S\
N — OTMS
Me Me

0]
IO EEBEHERATH=ZFEQC-BFET-3-BR-2-8&FE)¥ It
(0.557 g > 3.636 mmol)7F R /K THF(50 mL)$ 7 -78°C &K#BrEA K
Z % R M n-BuLi(5.0 mL > 4.484 mmol - 1.6 M > R CtEd) - £-78

CTHRKEREYEA30 min HE®BRAGN-BRE-N-FHE[][1,2,5] ~

=045 FIERRE (1.0 g » 2.242 mmol)7F A #E/K THF(10 mL)th 2 75 58 7

Q@ nzEmERay P AE-78C THMEBEAS b F6FNHCLE K
R FESE & 1884 B FIBLOAC(2x40 mL)E MR E » FI7K(20 mL)R Bk
(20 ML) L S G TS - B NaSOE5 1% - B > A EZ DR
DEGHEY KLHVWBERENCAFRCR$ 25% EtOACH R )4
(EME 9 LA BB 1 B 3 S T 32 1- G 3 [][1,2,5708 = 0 -5 4£)-4- A 5%
G (CREPEAL)K- 2 1-H(1.0 g 76%) -
1 3 [c][1,2,5) 08 = D4 -5- 35 )-4- 0 2 -4- B 2K TR -2 %R -1

/N\
S\
N — OH
Me Me

o)

\
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FERT N [ 1-(CE FH [c][1,2,5]8 — M -5-5)-4-FH E-4-(Z HE BB Ix
S HEE)K-2-R-1-Fd(0.80 g 2.515 mmol)TF FRDCM(15 mL)H Z & #
BB P A DIp-TSA(0.574 g > 3.018 mmol) - K K FER G YR F2 hil A
KG mL)#E - A NaHCO: B R A KA KRB EHEHRE -
Na,SO. 1% - B » HX B EEZFTRELUREEEECHPAZ1-
(K 3F [c][1,2,5] 08 — M4 -5- B )-4-FC A -4- B B K -2-JR -1-Fd (0.6 g »
100%) -
5-(E Ff[c][1,2,5] 88 — M -5-5)-2,2-— HI B BRIFE-3(2H)-H

/N\
S, _
N =
0 8]

Me Me

FERT T [6 1-CE FH [c][1,2,5]88 — M4 -5-55)-4- 58 B -4-BREL R -2- R - 1-
BH (0.6 g > 2.597 mmol){F it Z B2 (10 mL) 7 &L 18+ I8 MR o Z R AN il =
ZH#(0.189 g > 2.597 mmol){F R EtOH(5S mL)H Z 5K - A& K IER
EYHIMEHES he REBIRZE - HHEOAC(10 mL)E — MR
&1 - K6 mL)REK(10 mL)EARESHFAIKE > & NaySO5
BB HEEZTRGUEHERFTCGEBRBE A ZS5-(F3#
[c][1,2,5]8E — o4 -5-5)-2,2-— B EL BRI -3 (2H)-FH (0.5 g » 83%) -
5-(F F[c][1,2,5]88 — v -5-%)-4-)82-2,2- " A BRI -3(2H)-HH

Si Br
N —
O

Me Me
FERTF [5-GE 3 [][1,2, 5708 = M -5-5)-2,2- = F 2 0% 0853 (2 H) -0
(0.5 g 2.164 mmol)7F A CHCI3(15 mL)$ Z &L 8 # 5 & & {7 7& ho
NBS(0.462 g 2.590 mmol) - A2 K FEE & Y#E 2 hillf FDCM(10

mL)Fi# - F/K(S mL)RE/K(0 mLyEHRESHARE - ENa,SO.5;
5
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2 @K HEEREEZTREUESHEEY  KHVWBEZEEBH4H
EHEYEURBESTEECHE X ZS5-CGEH [c][1,2,5] — 4 -5-5)-4-34 -
2,2- = B R0k -3(2H)-HJ(0.45 g » 69%) -

5-C& 3 [e][1,2,5] 88 P& -5-%)-2,2- " HE 4-4- (B -2-EF HFHE)E
&= )R -3(2H)-EH (E 51167)

B S5-CGEHF [c][1,2,5] 8 — M -5-£L)-4-78 -2,2- — B B K 0§ -3 (2H)- B
(0.45 g+ 1.465 mmol) ~ 2-((4-(4,4,5,5-U0 EH ££-1,3,2- = & B ok -2- £ )3
SEPAE)EWH(0.634 g > 1.759 mmol) * K Cs,CO3(2.3 g 7.329 mmol)
FREFRA0 mL)R/KS mL)FZBEREMMEA - 12 EFEERK
T A j0Pd(dppf)Cl2(0.24 g > 0.293 mmo) H B R H B R E I R - A%
ERFEDEIF12 h » E B Celite®FiE 8 H FIEtOAc(20 mL)#H fEJE R -
F/K(10 mL) R EK(10 mL)ZEBREESHERE - &K NaSOR1E » B

@ i EEEEZTREUESHEY KLhHWBERBHE/LEDEL
REEEEEEE N Z5-GFEH[cI[1,2,5]8 — W -5-5)-2,2-— B K -4-(4-
(P Uk -2- 5 BF 4B AR ) 5 B ) Bk 15 - 3(2H)- B (65 mg) - 'H NMR (500 MHz,
de-DMSO): & 8.44 (d, J=8.5 Hz, 1H), 8.35 (s, 1H), 8.12 (d, J=8.2 Hz,
1H), 8.02 (t, J=7.4 Hz, 2H), 7.79 (t, J=8.4 Hz, 1H), 7.73-7.69 (m, 2H),
7.63 (t, J=8.2 Hz, 1H), 7.24 (d, J=8.3 Hz, 2H), 7.12 (d, J=8.4 Hz, 2H),
5.39 (s, 2H), 1.49 (s, 6H) - MS: [M+Na]: m/z=502.2, [M+H]:
m/z=480.1 - HPLC : 98% > &#F : Acquity BEH-C-18, 50x2.1 mm > 1.7
um > FREAE ¢ R K P > 0.025% TFA(A) » AcN(B) » 53 : 0.5
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ml/min(kE &) -
5-(5,5-“FHE-4-fll | & -3-(4-(EWH-2-EH EHE)ELHE)-4,5- — | LK F-2-
E)2-HEETHE AR (EH137):
3-8 -4- 3 5L 5 I
Os O
Q.
OH

o] 4-FEE A B B B 5 (10.0 g » 84.935 mmol)fF R CCL(30 mL)F X
KEHBRPARIMACOH20 mL > 286H) - AR EOC TE& BRI
Br,;(1.80 mL » 71.428 mmol) - FEIRIE KR @ EREREYFH R ERT
WH#EHES he H/K(S0 mLYEREREYER S » FHEMNaHCO; B & +
16 A EtOAc(2x150 mL)E M ZHL - AI7K(2x50 mL) & & 7K (50 mL)%
BEESHBEBRE » CM/KNa,SOF KR BE > HEEZFRELERS
HEY - KEWEBEREET(LL5% EtOAc-95%C e ki) @b mE

DREZWRCEBE A Z3-A-4-KEFHBEFE(0.0g > 66%)
- E-4- AT FE

OO

CN
OH

ERTREMHRA T E3-R-4- AKX PR PE Q.50 g 10.775
mmol)ZE R NMP(7.5 mL)d 7 KA P R IICuCN(1.05 g 11.853
mmol) - ABE200C THKERESYMEA4 h- FHLAZERT > FK
(10 mL)FE R AR EZERI0 min - BEHINBREBAEEEZTEEE
BUEBGHEY LHYBERBHALLHEHDEURHEEEAEEBE
NZ3-BEA-BEXFEFEA.50g 78%) -
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3-RE4-FEEFHEFRE

Ox O

CN
OMe

FOCENRATHEHI-AE4-REXHEFEQRO0 g 11.20
mmol) 77 j® DMF(20 mL)H 7 4% & # 75 8 & A 10 CH31(2.40 g » 16.01
mmol) & K,C0;(2.30 g > 16.01 mmol) - ¥f80°C T R EE S WiB#E2
he ERIEM BT LHEBRFEHTLCKREN)  AXKEREKERSYWA

@ /FEtOAc(2x100 mL)FJEZEHY « A/K(2x50 mL) - B/KEHRE & HF A 1%
& HEMKNaSOMME - HMBBUEEETER%R  HEHVEBEER
BN A EUREERFCERBE A Z3-EE4-FEEFFRBRH
Bs(1.1 g 52%) »
3-RE4-HEEXTHR

Os_OH
&\CN

® AERTTE3-RE-4-FEEFXPEFREA1 g 570 mmo)FER
THF(7O mL) > MCOH(7O mL)§5i7J((5 mL)Z/[;b = %EPZZF%HZ/GEEP/J
AOLiOH(0.97 g > 23.01 mmol) - HEERERT TR IEREYWHEHL h-
F2 N HCLE R ERE VB 1L EpH A2 H FAADCM(3%100 mL)Z HY K
Y8 - AAK(G0 mL)E/K(50 mLYEHRESHARZERNY - £&8K
Na,SO.8z0% > BRENERBE TRAEURHKEERBE A Z3-5E-4-8

SAFHE(.0g° 100%) -
3-AE-NA-ZHSEE-N-BEXF R
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ERTEEARATEI-RE-4-FEEFXFKA.0 g 5.60 mmol)fF
FADCM(30 mL)H 7 &8 £ 75 K £ /AN JIHATU(3.20 g > 8.01 mmol) ~ N-
FH & & - N-FFf#(0.82 g > 8.01 mmol) &, TEA(2.3 mL > 17.01 mmol) - £}
“ERTTHRRIERSYEH2 h FH/KWHEHHADCM(3x50 mL)ZEEL /K
MEE - FZK(S0 mL) R BE/K(20 mL)ZEHRESHARERY > LK
Na,SO,FZ 0% > BJE - EREEKEBE TR EUREE0CERE X Z3-RE
-N,4-—HEE-N-FEXREERK (1.3 g 100%) -
2-HEE-5-G-FEA-CHERYREE)K-2-REE)TH

O otms

CN
OMe

IO EHEBEERA TR =FEQ-FET -3-R-2-HEF)W (1.9
g 12.501 mmol)FE R /K THF(25 mL)d 7 -78°C K#BHLIA K P BB R
Hin-BuLi(2.80 mL > 4.50 mmol > 1.6 M FERTCmd) - f£-78C T ¥
RIEY)HEFE30 min > HEEZRAFI-RE-NA-ZHRE-N-FEFXFERK
(1.10 g > 5.01 mmo)FENE/KTHF(10 mLYF 2 ARARNMERERSY)
P FE-78C THEEFEH3 h- HAMNNHLCIEAREREREYER 2
H FHEtOAc(2x50 mL)E i Z2HY - F{7K(20 mL) X B /K (20 mL)EHE &
DrEHE » &Na,SO %  BREIVEEZETRELESHEHEY - &H
WERERBITOCLERCIE P 2 5% EtOACKIR) ML YE DR 2%
BEHPAZ2-FERE-S-G-FEA-CHERYREE)K-2-REBE)
R (0.8 g+ 56%) - |
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5-(4-RE-4-BEK-2-REEE)-2-BERETH

ON" X" “oH

CN
OMe

FARTTE2-FHRE-S-G-FEA-CHREBYIREE)K-2-REE)
** B (1.2 g 3.01 mmo)ZFEH DCMQ0 mL)th 7 K #5510
PTSA(1.08 g > 5.60 mmol) - X FER &Y E #3043 # 3 A K (5 mL)#%
B RABHBEMNNHCO, ZR K KAKE S HAEKE - &NayS0,.H
@ & BB BXeEEETPEGURMHIZFEBERZS-G-BE-4-
AR -2- R EBEE)-2-FEEAFTHE 0.9 g 97%) -
5-(5,5-— R E-4-fll A E-4,5- Gk E-2-5)-2-FEETH

MeO
AN
NC o o
Me

Me

FERTF [a 5-(4- 58 B -4- A I -2- R EE A)-2- B &EEFHE 09 ¢
3.70 mmo)FN ZEE(10 mL)h Z B H B R P FH A = Z K (0.38
mL > 3.70 mmol)F R EtOH(2.0 mL)P 7&K - HH¥KIER S = IME
1 he REBIRZEE - HAHEOAc(40 mL)MFEIESY - FH/K(S mL)
KE/K(I0 mL)EKRESHERE » ENaSO88% - BIE» BEEZRE
FRGUREHEZFCYEREAZS-5,5-ZHE-4-HEE-4,5- 258
g-2-F)-2-FFEETHE0.9 g 100%) -
5-(3-R-5,5- " E-4-fI EE-4,5- G OR0E-2-F)-2-FEEFHE

CN

MeO
Br

Me Me
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FERT T [ES5-(5,5-Z B E-4- & E-4,5- “FKF-2-F)-2-FEE
“[%(0.9 g » 3.70 mmol)77 % CHCL (10 mL)eh 48 8 +£ 75 % & 3 FR A1
NBS(1.1 g > 6.29 mmol) - A% % K FESRS 4B #E 1 hit F§DCM(50 mL)
Mk o A/KQ0 mL)RE/K(S mL)ZEBRESHERE - & Na,SO.5,

R BEBEBEEEZTRELESHEEY CHYBEREBHRA
{EEMEURMBEECERBE A Z5-G-/R-55-Z R E-4-Hl & E-4,5-
TS RIE-2-5)-2- R A TTRE(0.5 g 0 42%) -

5-(5,5- " E-4-fl | E-3-(4-(B W -2- B F B ) KK )-4,5- — BRI -2-
H)-2-HEETHEEH137)

MeO _=
NC O O OV@

Me Me

H5-3-R-55- "R E-4-HEE-45- “FKFE-2-E)2-FHET
f%(0.15 g > 0.465 mmol) ~ 2-((4-(4,4,5,5-PUEA£:-1,3,2- = & F ok -2- %)
%G A ) B B ) 0 (0.17 g > 0.465 mmol) + F Cs,CO;3(0.75 g » 2.32
mmol)F R FH (6 mL)K/K(B mL)FZBARERMEA - Atk EEM
R A T A IIPd(dppf)Cl12(0.76 g » 0.090 mmol) B FF R B R E IR R
MIEBKEDEIR2 h» & HCelite®F 38 JE Il A EtOAc(40 mL)FF R
A o F7K(20 mL) 887K (20 mL)ZEHRE S HFAHEIE - & Nay,SO.42 %% »

BE HEEZPREDLEGHEY SHVYWBEREENA&LEYE
DR ER=T BB ZS5-(5,5-THE-4- &R E-3-(4-(FEWH-2-EH
AE)VEA)AS-ZFkmE-2-F)-2-FEHEFHE 125 mg - 58%) - 'H
NMR (500 MHz, dg-DMSO): § 8.43 (d, J=8.5 Hz, 1H), 8.02 (t, J=7.9 Hz,
2H), 7.90 (s, 1H), 7.81-7.77 (m, 2H), 7.70 (d, J=8.2 Hz, 1H), 7.62 (4,

J=8.2 Hz, 1H), 7.32 (d, J=8.1 Hz, 1H), 7.19 (d, J=7.4 Hz, 2H), 7.12 (d,
5
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J=7.5 Hz, 2H), 5.40 (s, 2H), 3.95 (s, 3H), 1.46 (s, 6H) - MS: [M+Na]:
m/z=499.3, [M+H]: m/z=477.2 - HPLC : 98% > &£ : Acquity BEH-C-
18, 50x2.1 mm * 1.7 um - JREHH ' ER /KD 20.025% TFA(A) >
AcN(B) » JR#E : 0.5 ml/min(BEfE) -
5-G-8-4-HEEFE)-22-“HFE4-d-(BH-2-EHEFE)FE )L MHE-
3Q2H)-B 2 & B (B 1135) |
3-H4-REXHER

Os_H

Cl
OH

FEO0C FTra4-REFKHEL(5.0 g 40.0 mmo)FE R DCM(50 mL)F >
LB R T EERIISOCI(3.30 mL > 40.0 mmol) - FEARII5E K% -
FREREMARERTIEELI4 h- ABRHAKGO mLYFERERE
2% HEFNaHCO; & & 9 M A EtOAc(2x100 mL)E i ZXHL - H
KEREKEBREESHARE » CFEKNa,SOL54% » BE > AEEZESD
BRELNESHEY KLHVYVBELBRMALEYEUREZEAER

o BAZ3-8-4-REFHEGOg: 77%) -
3-E-4-FEEFHE

O H

Cl
OCH,

E3-5-4-FEEFEBEE (2.9 g 18.412 mmol)FE R DMF(30 mL)
KBH AR P AIIKLCO3(7.6 g » 55.238 mmol) - ZREFERTRIFHERR
T&1EAIICH;1(7.80 g > 55.238 mmol) - ERMEHKE » ERERS
MAHBESOCHUBEHF 1L HAKQO mL)EREREEYWRSAHA
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EtOAc(2x50 mL)E RN - AKKBKARESHARRE » LK
Na,SO.87 0% > BEBEEZTRELLEGHEY - EHVYEBEHEN
MAEHMEUREBEERCERBE X ZI-8&4-FEKEFXHEQR.78 g
93%)

1-G-&-4-HEEEE)-4-FEK-2-R-14-"

HO " on

cl
OCH;

W54y EIE M RR T E2-F & T 35 2-8(0.89 g - 10.710
mmol) % 7 4% K THF(50 mL)h > -78°C &5 {8 £ 35 3 P 3 % 7% 11l n-
BuLi(16.0 mL > 27.001 mmol > 1.6 M > ZRCIEH) - {£-78C T K
FER &Y EE30 min o ARERIG-F-4-BEEEFBAS g 10.710
mmol)7Z A MK THE(10 mL)®h > ¥R A FERT T B BB HES h- %k
A F NHL L 65 /R SR & #1882 B FIEtOAC(2x50 mL)EE i 2 BY -
FIK (20 mL)R B 7K (20 mL)%E AL & BF G 18 » 4 Na,SO.85 4% - 1B
W BEEZTRGLESEEY ChPBEEEENCER SR
> 2-4% EtOACHEM)A LIS E LI it 2 HEM AL R > 1-G- 8-
4-F )4 B AL IR 25 1,4- T EE(0.69 g0 26%) © |
1-(3- 5-4- B G )4 B 2 -4 B 3 -2 1T

0
X>"“oH

cl
OCH;

FERTTE1-3-F-4-FEFEFE)-4-F HEK-2-7-1,4- Z 2 (0.69
g » 2.716 mmol)7F ¥ DCM(20 mL) s 7 & & # 75 & & 75 1 DMP(2.36
g’ 5.430 mmol) - KR FEREEH1 hil FH/K(10 mL)FF#E - %‘é@%ﬂ
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NaHCO;BZ M R KA HRE G HAHE - &NaSO528E - BiE > HZ %
ERZEPRENREECCHPAZL-G-R-4-FEREFE)-4-KHE4-
B2k K -2-4R - 1-FH (0.45g, 65%) -

5-(3-F-4-H EEFE)-2,2- " H ALK -32H)-H

H;CO
—
Cl 0 O
Me Me

FERTTEL-G-F-4-FREFE)-4-KE-4-FEK-2-1-1-F (0.7
g 275 mmo)FRZEGS mL)YFZXKBHEBRPERAIN_Z K
(0.20 g » 2.75 mmol)ZFEREtOH(?T mLYF 2 AHK - AL ERIERESME
SMEFFE30 min - BERZEE > W A EtOAc(10 mL)MGEE R ER &Y - K
(5 mL)RE/K(GS mL)RBEEEHAEHEE - &Na,SO820% » #@JE > BE
EZEPREUREEFEBEAZS-G-8-4-HEEFHR)22-“HE
ok 03§ -3(2H)-EF (0.7 g » 100%) ©
4-38-5--F-4-FHEEF H)-2,2-— FH E K IE-3(2H)-R

H;CO Br
=
Cl o o
. Me Me

1 RTF [15-(3- §-4- B 4 2 5 5)-2,2- = F 2 0k -3(2H)- B (0.7
g 277 mmol) % I CHCL(10 mL) &P 2 4 8 ¥ 3 & & {3 7 10
NBS(0.84 g 4.72 mmol) - A FRIEESYEFH1 hil H DCM(20
mL)M R« FK(S mL)RBA(0 mL)FERES HARIE » ENaSO.
%0 B8 0 BRGERZ PRELEGAEDY - &0 IS B
(LAY AR 6 2RI K 2 4-8-5-Q-B4- B R A FR)2,2-=
T BRI -3(2H)- B (340 mg > 37%) -
5-(3-F-4- BRI HE)-2,2- = 2 4-(4-(E W -2-2 T L) K2 ) 5K -
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3(2H)-H4 (% B1135)

H;CO =
O gyt
Cl N
0
(0]
Me Me

$4-]-5-3-F-4-H S EFE)-2,2- " B AR E-3(2H)-FF0.34 g -
1.021 mmol) + 2-((4-(4,4,5,5-TO B £ -1,3,2- “ W R-2-E) K & &) H
L) (0.37 g > 1.021 mmol) + K Cs,CO5(1.67 g > 5.130 mmol)7E i B
K6 mL)y R /K@ mL)dF 2 B REHEBR - K% > K0
Pd(dppf)Cl1»(0.167 g 0.204 mmo)FEHFHRA T EBRHE A REHAR
R ABEREREYEIRL h> & HCelite®F i & I A EtOAc(20
mD)MBIEK - A/K(GS mL )REKS mLDYEBKRLEESHAEHRRE » &
Na,SO.5z0% » B BEEEZPRELESHEY  KLhHWBEHXE
M EEE U REEERBERZS-G-8-4-FREFE)-2,2- - HE-
4-(4- (T Ok -2- 2k FR 45 KR ) R BR ) BR IR -3 (2H)-BH (122 mg > 23%) - 'H NMR
(500 MHz, dg-DMSO): & 8.42 (d, J=8.5 Hz, 1H), 8.02 (t, J=7.9 Hz, 2H),
7.79 (t, J=7.4 Hz, 1H), 7.70 (d, J=8.2 Hz, 1H), 7.65-7.59 (m, 2H), 7.51
(d, J=8.1 Hz, 1H), 7.22-7.18 (m, 3H), 7.12 (d, J=7.5 Hz, 2H), 5.40 (s,
2H), 3.91 (s, 3H), 1.46 (s, 6H) - MS: [M+Na]: m/z=508.2, [M+H]:
m/z=486.2 « HPLC : 96% - % #f : Acquity BEH-C-18, 50x2.1 mm > 1.7
um - R ENME  ER K F 2 0.025% TFA(A) » AcN(B) » R : 0.5
ml/min(EE &) -
HHI810 © 4-(4-((6-7 HE WK -2- B ) B & B ) K £E)-2,2- — B £ -5-(H ne -4-
BRI -32H)-B1 2 & Bk
N-H & £ -N-F B 2 3 1 B
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/ \

ERTERERA T EEZEE(20.0 g 162 mmol)F R DCM(400 mL)
o 2 4E 8PS P R IDHATU(92.6 g » 243 mmol) - N-B & & 59
(17.24 g > 178 mmol) jx TEA(68.7 mL » 487 mmol) - ZR1& ERT T ¥ X JFE
BEMBMEL2 h- AKHERKERSYEADCM(3x500 mL)E BLK
B - FI/K(150 mL) ~ B/K(150 mL) %ML S A RERY - KEK
Na,SO851% » PRI EEET REURESHEEY - RHWBEEHBHF
(AfF B hEH 2 30-40% EtOAcHE MR )M LAY & LR it 25 = > N-

@ conNTFREEERIS0g 55%) -

4-FR B -1- (L 0E -4-5)-4-(Z R H B R 8 5 )R -2- 18- 1-

o)

X

/
/
Me l/N

TMSO Me

E-BCREMRATLEIO minZ B BE=FEEQ-FAT-3-4%-
2-F|E)WHE(4.22 g 25.4 mmol)F R M/KTHF(100 mL)h 7 &K 4B HE A
WP E R Mn-BuLi(17.9 mL > 28.7 mmol » 1.6 M » R kD) - #F

® -78C TH#H##30 minfg » HN-FEE-N-FEBEFH K50 g 31.8
mmol)7F L #E/K THF(1S mL)F 2 AR AINEREREYW T AL E-78C
TH#EBEEE2 h FEANHCIZRERERSWE A HH
EtOAc(2x100 mL)E 22 HY - FH/K(80 mL) - B&/K (50 mL)E KK S
ERE - &NaySO R BEUECEZTEGUESHEY - €Y
BEREROCIERCET Z2-3% EtOACZER)4i{L YIS DR it 2 i
EAZA-BE-1-(HE-4-K)4-(ZFEFWHRAE)K-2-FB-1-FH 4.8
g 57%) e |
4-FREL-4-FF B -1-(LEBE -4- B )[R -2- 71 -1-FF
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FERTF [ 4- B -1- (UL BE -4-58)-4-(Z= F AR W &5 ) K -2-R-1-
B4 (3.0 g > 11.0 mmol) #F A DCM(60 mL) s = &K #& # & M F & 10
PTSA(2.62 g 13.0 mmol) > B K FERESWEFEL h - FH/K(10 mL)FF
BRERSY » XA EFMNaHCO AR « KEKREHE > €Na,S044Z
M BEABREEZTREGURUERP N Z4-TE-4-FE-1-(
IE -4-F) K -2- - 1-FE (1.5 g » 69%) °
2,2-— B -5- (UL 0E -4-5 )bk -3 (2H)-Hd

Me Me

FERT T [A] 4- 7R BL -4- B A -1- (Wb oE -4- ) K -2-9R-1-Fd (1.8 g » 9.50
mmol)F A Z B2 (18 mL)H = &L 48 #5 R o B /A 1 F R EtOH(1 mL)
ZZZ R (1.04 g 14.0 mmo)Yi 5 K FER S ¥ 5 SMEHL h - R4 K IE
B&Y > FIEtOAC(20 mL)#® » FA7K(10 mL) ~ B8/K(10 mL)ZE i » &
Na,SO,fz0% » BENAEEZEFREBURHKEHMP A ZH2,2-ZHE-S5-
(PPLOE -4- 5 )RR Mg -3 (2H)-FH (1.3 g) »
4-38-2,2- " B B -5- (0t B -4- 5 ) BR 1 -3 (2 H)-FH

N~ | Br
N

g

o @)

Me Me

FERT T [E2,2- = B £ -5-(0tL 0 -4-F )k 0 -3(2H)-Hq (1.3 g » 6.80
mmol)%F A CHCl; (13 mL)$ Z &K #H F R P ZE {7 A JINBS(2.08 g »
11.6 mmo)¥ # &Z FE'R &8 #3 h - AIDCM(30 mL) B K ER &
¥ > F7K(10 mL) - B8/K(10 mL)FEHk - &Na,SO.82)% - BB HFERE ¢
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HEZEPRENEGHEY SHVBELBNAHEHYELREE H
o Z4-18-2,2-Z B EL-5-(RE 0E -4- 45 ) Bk I -3(2H)-FE (1.2 g) -
6-58.-2-((4-(4,4,5,5-00 B £ -1,3,2-— & B ok -2- 25 ) K 6 5 ) P 5 ) O

6~ -2-((4-(4,4,5,5-TU B 46 -1,3,2- = &, B ok-2- 25 ) 5 G 20 ) F 2 )
05 BT LA B 2-((4-(4,4,5,5-T0 B £ -1,3,2- = 45, B ok -2- 2 ) 35 45 2L ) B 20 ) o
@ 5 R o 2- (SR 2 )-6- 957 T A X 2 2- (5 P )
i -
B 1810
4-(4-((6-SRTE W -2-2) B 46 25 ) 3 2 )-2,2- = R B -5 (UL U -4- 2 ) Bk U -
3(2H)-1

$§4-38-2,2- = BB -5-(0H 0F -4- 5 ) Bk 0 -3(2H)- (0085 g v 0.32
mmol) + 6-%.-2-((4-(4,4,5,5-T0EH E-1,3,2- "W R-2- )X EE)FE)
EE O (0.12 g > 0.32 mmol) + & Cs,CO; (0.52 g > 1.58 mmol)7E X BB 3 (S
mL)RAKQmL)PZ EEWERRRA  EBEHXRERATHM
Pd(dppf)Cl»(0.052 g > 0.06 mmo )W HREHAMRE - REFEREDER
2 he ZHCelite®B BB X FERSY » AEtOAcC(30 mL)#HEIER » A
7K(20 mL) ~ BE/K (20 mL)%EH - & Na,SO5510% » BRI FEZE T RE
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DESHEY KSHYBEARMAHEMEURHEERECEELY
HZ4-(4-((6-F EWh-2- B ) B | B ) EE)-2,2- T A -5- (UL g -4- 2 ) BRI
3(2H)-FA(35 mg > 25%) - 'H NMR (500 MHz, ds-DMSO): & 8.71 (d,
J=8.5 Hz, 2H), 8.42 (t, J=7.9 Hz, 1H), 8.1 (t, J/=8.4 Hz, 1H), 7.70-7.61
(m, 3H), 7.44 (d, J=8.5 Hz, 2H), 7.18 (d, J=7.4 Hz, 2H), 7.11 (d, J=7.5
Hz, 2H), 5.40 (s, 2H), 1.44 (s, 6H) - MS: [M+H]: m/z=441.1 - HPLC :
90.1% (RT-2.39 min) » & £ : Acquity BEH-C-18, 50x2.1 mm > 1.7
um ° SRENA C F K4 2 0.025% TFA(A) - ACN (B) » Ji# : 0.5
ml/min (B &) -

B 51808 » 2,2- " H E -4-(4-((5-FF E ML 0E -2-F) B & B ) F 5 )-5-(Mh BE -
4-F7 )X I/ -3(2H)-HH 2 & R

5-F L -2-((4-(4,4,5,5- M0 B E:-1,3,2- ST R-2-F)F | )P E )&

N
N OLL

5-FH B -2-((4-(4,4,5,5- 0 B AL -1,3,2- T & R -2- B FEE)H &)
0ht 0 B] DL B 2-((4-(4,4,5,5-T0 B BE-1,3,2- T &l R -2- B )R S ) B &)
WGl FRREE - HPERA-(EFE)-5S-FELERZF2- (AT

L) Ik o
£ 5808
2,2- 7 B B -4-(4-((5- B L THE 0 -2- 25 ) PR 425 ) S 25 )-5- (O I3 -4 5 ) Ik G -
3(2H)-i{
7N
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¥4-08-2,2- Z B AL -5-(OHL 0 -4- L) BR /g -3(2H)-FF (0.11 g - 0.34
mmol) ~ 5- B £ -2-((4-(4,4,5,5-WHE-1,32- T S R-2-F) KX EEH)H
E)IEEE (0.1 g » 0.37 mmol) + K Cs,CO; (0.55 g » 1.86 mmol)fZ A EH %
O mL)R/KG@ mL)FZREWERBKRA  EBEERK T R
Pd(dppf)Cl,(0.058 g - 0.07 mmo ) EEFRHEESYERMRA - REER
FEY Bl 52 hif 4K [ Celite®F B JE - FJEtOAc(50 mL)MFERIER » K
(20 mL) ~ E87K (20 mL)}%EME - & Na,SO,E7 %% » i 5 36 7F B 2= o 45 DA
ESHEY LHAVWBEREBNAGLHEYEUNRHEEBE A Z2,2-

P TR -4-(4-((S-FF AN IE-2-F) BRE)FE)-S-(MEIE -4- 5 ) B -
3(2H)-fH (70 mg > 48%) - 'H NMR (500 MHz, dg-DMSO): & 8.72 (d,
J=8.5 Hz, 2H), 8.42 (t, J=7.9 Hz, 1H), 7.70 (d, J=8.2 Hz, 2H), 7.63 (t,
J=8.2 Hz, 1H), 7.52-7.43 (m, 3H), 7.18 (d, J=7.4 Hz, 2H), 7.11 (d, J=7.5
Hz, 2H), 5.18 (s, 2H), 2.35 (s,3H) , 1.54 (s, 6H) - MS: [M+H]:
m/z=387.0 - HPLC : 91.4% (RT-1.73 min) > &4 : Acquity BEH-C-18,
50x2.1 mm - 1.7 um - JR &  FRK$ Z0.025% TFA(A) » ACN
(B) > Ji#k : 0.5 ml/min(BEfE) -

EHI809 5 4-(4-(3,5-— HEMLIE-2-B)H A E) K E)-2,2- “ HE-5-(
WE -4-F% ) Bk I/ -3 (2H)-H Z & Ak

3,5- 7 B 3 -2-((4-(4,4,5,5- 00 B 2 -1,3,2- = G ok -2-25) 3 46 2 ) B )

{F@Jé

3,5- B A -2-((4-(4,4,55- WA E-132-Z & HR-2-H)EEH)
B L) 0L OE W] DA B 2-((4-(4,4,5,5-DU B E-1,3,2- “ Sl R -2-E) B & H)HF
E)ERBEUZ TARRE > HPEA2-(EFE)3S5-ZHEMRERE
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2- (S L) EEIR -

B 51809

4-(4-((3,5- R B Mg -2- B ) H A AL )R 5B )-2,2- = B & -5- (ML e -4- 5 ) Bk
I -3(2H)-fHd

N=
\/

Me Me

¥ 4-08 -2,2- = HF B -5-(0th U -4- K ) B 1 -3(2H)- R (0.28 g 0 1.04
mmol) ~ 3,5- 7 B £ -2-((4-(4,4,5,5- T EH B:-1,3,2- “ & H & -2-E ) K &,
EL) B AL )L IE (0.32 g » 0.94 mmol) ~ K Cs,CO5(1.3 g 4.0 mmol)7F R H
KA mLYRAKG mL)FZEEWERBKE > EEMERKXTARM
Pd(dppf)C1,(0.14 g » 0.16 mmol) H R B A - A%RFE K EYEIR2
hilf 48 By Celite® ¥ i 5% - FAEtOAc(50 mL)#F &% » A 7K(20 mL)
K20 mL)ZEHE » & Na,SO 0% > BENEEZE T EGUEESHEE
v REWBERBHALLEMENREEHE X Z4-4-(6,5-ZF
Eoofh g -2- B )R & A FA)-2,2- T A -S- (ML 0E-4- £ ) BR 1 -3 (2H)-FH (90
mg > 24%) - '"H NMR (500 MHz, ds-DMSO): & 8.72 (d, J=7.5 Hz, 2H),
8.24 (d, J=7.8 Hz, 1H), 7.50 (d, J=8.6 Hz, 3H), 7.23 (d, J=7.4 Hz, 2H),
7.08 (d, J=7.5 Hz, 2H), 5.18 (s, 2H), 2.35 (s, 3H), 2.25 (s, 3H), 1.52 (s,
6H) - MS: [M+H]: m/z=401.1 - HPLC : 95.2% (RT-1.78 min) » & f¥ :
Acquity BEH-C-18, 50x2.1 mm » 1.7 ym » JR8j# : B R /K$ 20.025%
TFA(A), ACN (B) > JR# : 0.5 ml/min(f &) -
HH1824 5 2-(MLlE-4-F)-3-(4-(BEW-2-EHEHE )X E)-1-| H 15 [4.4]
E-2-E-4-HZER |
1-(HL0E-4-8)-3-(1- (=R ER R E) R IKE)R-2-H1-1-1
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FE-I8CREBEHERATEIO minZ B ERE(I-ZREBREERE)=
REW (2.0 g 11.0 mmol)fF A /K THF(50 mL)H 2 K18 AR
& 7% 75 h0n-BuLi(20.0 mL > 20.0 mmol > 1.6 M > EREkES) - £-78
C T###30 minf% > BILEYN-FEE-N-FEEFEERKF Q.1 g 13.2
mmol)7F R /K THF(10 mL)F Z BR B NERKEREW T AL E-78C
THEHFEHE?2 h- AHEANHCIARERERSYWE A HHA

P EtOAc(2x60 mL)E M ZXHL - AI7K(20 mL) ~ E8/K(20 mL)ERE &6t A
g > &Na,SO420%  BENTEEZTREUESHEY - £ EWE
ERERCLERTSE B2 5% EtOAcZERR ) 4 (L & DU it 23 =t
Z1-(HEoE-4-F)-3-(1- (=R EFWHREE) B A E)RF-2--1-FH(1.0 g »
32%) o
3-(1-RER IR E)-1-(HL e -4- 5 ) -2-1¢ - 1-

o FERTTF H 1-(HEBE-4-2)-3-(1-(ZE R EHWIREE) B R E)R-2- R~
-1-Bd (1.1 g > 3.8 mmol)fF A DCM(15 mL) s Z &4 £ & 5 F /& In
PTSA(0.87 g 4.6 mmo) HiF X FE'RE S h- /K2 mL)#EREK

FE'RSY) > AEENINaHCO AR ~ KEBKEHE > KB Na,SO850% »
/FEEQEEWEP/%%U\&LEER/‘EZ3 (1-FEEL IR G AL )-1- (ML 0 -
4-2)PR-2-%-1-F(0.42 g » 51%) -
2-(HL g -4-5)-1-F 3 IR [4.4] E-2-Y%-4-FH
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FERT T[4 3-(1-FR B 3R G BE)-1-(Mb WE -4- L) N -2-JR-1-Ff (0.42 g »
1.95 mmol)fF* Z B8 (10 mL)th 7 &8 8 #£ 75 & & & 76 73 1l 77 7 EtOH(1
mL)f 7 Z Z(0.21 g 2.9 mmol) H R FE RS SN EH 1 h - ARk
#EREtOH - F{ EtOAc(20 mL)#%E > FI7K(10 mL) ~ B8 /K (10 mL)%E#k
{8 Na SO, 528 » BB EEZ T R4 L H 2 AP X 2 2-(tug -4-
2)-1-8 5 15[4.4] £-2-%%-4-FH(0.4 g) -

3-8 -2-(LhE -4-5)-1-F FR 1R [4.4] £ -2-1%-4-TH

TERT T [ 2-(HLBE -4-55)-1-E 5% 18[4.4] F-2-%-4-F(0.18 g > 0.84
mmol) 7 2 CHCLy(10 mL)th 2 48 % # % 3% b & {7 7R JINBS(0.22 g »
1.25 mmol) B ¥4 K MESE & ## 1 h - HDCM(30 mL)# 2K I8 R &
%) > FI7K(10 mL) ~ B/K (10 mL)JE# » S Na,SO.E5 1% - B8 F 1% 7E
HZeoh B L EEEEY  CEW BB B GRS IR 2
o Z3-18-2-(HERE -4-F)-1-F FE 18 [4.4] £-2-%%-4-F4(0.18 g >
40%)

H #1824
2- (ML BE -4-25)-3-(4-(BE W -2- G ) K H)-1-F B 1B [4.4] T-2-%-4-
i
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3-8 -2-(ME0E -4-F)-1-F FE 5 (4.4] £-2-%%-4-FH (0.2 g 0.68
mmol) ~ 2-((4-(4,4,5,5- 00 B £-1,3,2- “ G R -2- B ) B & B ) F & )E i
(0.25 g » 0.82 mmol) + & Cs,CO; (1.25 g > 6.68 mmol)7F A I % (10 mL)
K2 mL)FZERSHMERR R » EHEERA T AIMPd(dpp)C1,(0.05
@ : 0014 M) EBFREMME - AEEREYEFK3 hE &
Celite®&E 3 JE » A EtOAc(50 mL)M B & » F7K(20 mL) - B8 K (20
mL)EHE > 8 Na,SO.82)% BREVEEEZPEHGUESHEY - €&
WBERENE@LEYELNREZE8/E N Z2-(ME-4-5)-3-(4-(%
W -2-E B R E)FEE)-1-G I8 [4.4]) F-2-%%-4-FH(20 mg ° 5%) - 'H
NMR (500 MHz, d¢-DMSO): & 8.68 (d, J=8.5 Hz, 2H), 8.44 (d, J=7.9
Hz, 1H), 8.02 (t, J=8.4 Hz, 2H), 7.80 (t, J=8.2 Hz, 1H), 7.68 (d, J=8.2
Hz, 1H), 7.63 (t, J=8.5 Hz, 1H), 7.48 (d, J=8.5 Hz, 2H), 7.18 (d, J=7.4
@ 4z 2H), 7.12 (d, J=7.5 Hz, 2H), 5.42 (s, 2H), 2.08-1.82 (m, 8H) o MS:
[M+H]: m/z=449.2 - HPLC @ 96.9% (RT-2.24 min) » & £ : Acquity
BEH-C-18, 50%2.1 mm > 1.7 um » JR&hfH : R 7K $20.025% TFA(A),
ACN (B) » JR 3 : 0.5 ml/min( &) -
BT H1894 » S-(4-Br B K E)-2,2- " E -4-(4-(FEW-2-E HFE)FEH )k
I -32H)-BH Z & Bk
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FERTENRFA T H2,2- B B -5-(4- T B R 5 )-4-(4-(BE IR -2- B HH
&) E )R H-3(2H)-FH (0.6 g 1.28 mmo)FN ZEZ (10 mL)H 2 &K
BB R P IANIACOH (1.28 mL) - FRT FHEH# 10 minf® @ KBRS
YIMmEETOC HEN R A F 7 i Fe (0524 g > 9.04 mmol) &
FeCl5(0.062 g 0.38 mmol) - F70C TR K IEREEWEH2 h - FFLHE
MElE 2 MR GEHTLCREN) r ERERSY A ZERT HEER
Zep RS EE B UBESHEEY - FEEtOAC2S mL)PEHUHEY) -
F 7K (2x10 mL)E& /K 7% R B &8 8 /K Na,SO,Fz 0% - TEBIE KA TR - 5
EWBEFRMALLEMEUARHEERECERP N ZS5-(4-HEFE)-
2,2- = B A -4-(4- (v Wk -2- A RO OAR ) B A )R -3(2H)- i (400 mg >
71%) o
BH 817 » N-(4-(5,5-“ FHE-4-fl G & -3-(4-(B W -2-E R & E)EE)-
4,5- @k -2-B)FE) LM Z Sk

FOC KN RA T HS-(4-FFEFKE)-2,2- “FE-4-(4-(FH-2-EH
£ B ) E )k -3(2H)-F#(0.07 g > 0.16 mmol)fF S DCM(5 mL)H 7 4%
¥ PSR B S 0 Ac,0(0.018 mL > 0.19 mmol) & TEA(0.04 mL » 0.32

mmol) ° ERT—FHﬂ’ﬁFE/tb’é"F%%ﬁ:I“ he AKWEEKRERSY AR
LN
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DCM(2x15 mL)EMZEL - AA7/K(2x5 mL) - B KA BRKLSHAEHBER
WIIKNa,SO421% - EBBRESL  HOWEBELEBR4ttEYE
DR E KA G E RPN ZN-(4-(5,5- = B £ -4- 1 5 5 -3-(4-(E 1 -2-
HEPEE)FE)4S-ZERE-2-H)FERE)ZERK (20 mg > 26%) - 'H
NMR (500 MHz, CDCls): § 8.22 (d, J=8.5 Hz, 1H), 8.08 (d, J=7.9 Hz,
1H), 7.84 (d, J=8.4 Hz, 1H), 7.74 (t, J=8.2 Hz, 1H), 7.68 (d, J=8.2 Hz,
1H), 7.64 (d, J=8.2 Hz, 2H), 7.56 (t, J=8.5 Hz, 1H), 7.48 (d, J=7.4 Hz,
2H), 7.22 (d, J=7.5 Hz, 2H), 7.08 (d, J=8.9 Hz, 2H), 5.42 (s, 2H), 2.22
(s, 3H), 1.58 (s, 6H) - MS: [M+Na]: m/z=501.3, [M+H]: m/z=479.3 -
HPLC : 95.9% (RT-2.32 min) * & & : Acquity BEH-C-18, 50x2.1
mm - 1.7 pm° JREJHE : FR/KF 2Z0.025% TFA(A), ACN (B) » ji# :
0.5 ml/min(BEFE) -

AOBEEHS > EXREEEBYRZN-Z 8 E-N-(4-(5,5- = F £-
- 46, 5 -3-(4-(HE U -2- L FF 4 R ) 2L )-4,5- R Bk -2- B K ) Z B
B% (30 mg » 18.0%)

o)

'H NMR (500 MHz, CDCl;3): & 8.22 (d, J=8.5 Hz, 1H), 8.08 (d, J=7.9
Hz, 1H), 7.78-7.68 (m, 5H), 7.64 (t, J=8.2 Hz, 1H), 7.28 (d, J=7.4 Hz,
2H), 7.12 (d, J=7.5 Hz, 2H), 7.06 (d, J=8.9 Hz, 2H), 5.42 (s, 2H), 2.32
(s, 6H), 1.44 (s, 6H) - MS: [M+Na]: m/z=543.2, [M+H]: m/z=521.3 -
HPLC : 92.7 % (RT-2.53 min) * & #f : Acquity BEH-C-18, 50x2.1
mm * 1.7 uym - R8N : R KF 20.025% TFA(A), ACN (B) » J ik :
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0.5 ml/min(#£fE) -
B H817 » N-(4-(5,5- = Ik -4- I &, 5 -3-(4- (BB W -2- 2 I 2L L)
4,5- &K -2-5) K E)-N-(FEBEE)FMBERE SR

0
[ o
NS

O:S:OO

0T RN RA T [ S5-(4-F E R AK)-2,2- " A -4-(4- (B I -2- B B &
L) B )L -3(2H)-EH (60 mg > 0.13 mmol)FDCM(5 mL)H Z & 1%
PE SR R i BE £(0.012 g > 0.15 mmol) &2 TEA(0.04 mL » 0.27
mmol) - FERT T # K E'REYHEF 10 min - IKFEENIEERSYEHN
DCM(2x10 mL)E 2 HL - FI/K(2x5 mL) ~ KR RESHAHKE -
H & MIKNa,SOEZ 1R - TEBIE k& %1% » FHYBERBEMAHEY
BLUREHZEQEBERE X ZN-(4-(5,5- = B & -4- ] & £ -3-(4- (I -2-
E RS EA)EH)-4,5-Z SR -2-5 )3 EL)-N- (B & b B B ) F9 o fs B P
(25 mg > 30%) - '"H NMR (500 MHz, CDCls): § 8.22 (d, J=8.5 Hz, 1H),
8.10 (d, J=7.9 Hz, 1H), 7.76 (d, J=8.4 Hz, 1H), 7.80 (d, J=8.2 Hz, 2H),
7.74 (t, J=8.2 Hz, 1H), 7.70 (d, J=8.5 Hz, 1H), 7.56 (d, J=7.5 Hz, 1H),
7.28 (d, J=7.4 Hz, 2H), 7.12 (d, J=7.5 Hz, 2H), 7.08 (d, J=7.6 Hz, 2H),
5.42 (s, 2H), 3.42 (s, 6H), 1.58 (s, 6H) - MS: [M+Na]: m/z=615.1,
[M+H]: m/z=593.1 - HPLC : 98.9% (RT-2.52 min) > & ¥ : Acquity
BEH-C-18, 50x2.1 mm > 1.7 pm - Ji&h#8 : R /KH220.025% TFA(A),
ACN (B) > Ji# : 0.5 ml/min(BEfE) -
HHI815» N-(4-(5,5- —FF A -4-fll & -3-(4- (B -2-EFHE)FH)-

S
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5-Z FIRIE-2-B)EE)H S iR B i 2 & R

EOC BN R AR T [EIN-(4-(5,5- = B3 B -4-{ 45 5 -3 (4- (BB Uk -2- 5% P
FE)FEHE)-4,5- T SOk IE-2- 5 ) FH)-N-(F B GEEE &) B It B B B (40
mg > 0.06 mmol)7F A THF: H,0(6 mL)H Z &R B K P iF M2 N
@ N0H(1.0 mL) - 0T TR IR LW L0 min - EEBHE=2
HAER (FEFRTLCRES ) » /K% F8 K FESR & % B FIEtOAc(2x15 mlL)
HEHMZEE - A/KQ2x5 mL) » EAKERESHARE » ARKMAKNa,SO0,
WE - HBREREEG  BHWEBEELEBRA CEHYEUIREE XS
EEBE A ZN-A-55-ZFE4-FIEE-3-4-(BH-2- K P EH)E
£)-4,5- 7 G Bk -2- 5 ) FEEL ) B e B R (20 mg 0 26%)  'H NMR (500
MHz, CDCl;): & 8.45 (d, J=8.5 Hz, 1H), 8.12 (t, J=7.9 Hz, 1H), 7.78 (t,
J=8.4 Hz, 1H), 7.70 (d, J=8.2 Hz, 1H), 7.64 (t, J=8.2 Hz, 1H), 7.44 (4,
' J=8.5 Hz, 2H), 7.18 (d, J=7.5 Hz, 2H), 7.10 (d, J=7.5 Hz, 2H), 6.98 (d,
J=8.2 Hz, 2H), 5.42 (s, 2H), 2.85 (s, 3H), 1.44 (s, 6H) - MS: [M+Na]:
m/z=537.3, [M+H]: m/z=515.2 - HPLC : 95.7% (RT-2.37 min) » & :
Acquity BEH-C-18, 50x2.1 mm * 1.7 pm ~ JRE1HH : R K 2 0.025%
TFA(A), ACN (B) » Ji# : 0.5 ml/min($ &) -
B HI811 > 2,2- Z F B -5-F A -4-(4-(WE Uk -2- B B R B ) AL ) Ok I -
3Q2H)-B & &
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FOC BN RA FES-(4-Fr A E)-2,2- Z FE-4-(4-(FH-2-EH

& FL ) S E )L 1E -3 (2H)-FA (80 mg > 0.18 mmol)E R ACN: H,0(6 mL -
1:1)th 7 (S HEE R R R IIRHCI0.2 mL) » FOC THKERGYE
#£10 min - fE#EHES minZ £ R NI NaNO, Z /KA R EOT THEH40

in- f£70°C THRER S 2ING - EEBEM B T2 HREEKGE
B TLCZR B » F/KHi K FEY)E B FEtOAc(2x25 mL)E i 2 HY -
FA7K(2x5 mL) ~ E/KEREE A HRE B EHKNa,SOH % - EBIE
Rk HEOWBEABMACHEHYEUR®KERSEEEREHNZ
2,2- — BB AL -5-FE K -4-(4-(ME U -2- R RO R ) SR AR ) BRI -3(2H)-BF (18
mg > 23%) » '"H NMR (400 MHz, CDCl;): § 8.45 (d, J=8.5 Hz, 1H), 8.10
(d, J=7.9 Hz, 1H), 7.86 (d, J=8.4 Hz, 1H), 7.75-7.62 (m, 3H), 7.52 (t,
J=8.2 Hz, 1H), 7.45 (d, J=8.5 Hz, 1H), 7.32 (d, J=7.5 Hz, 2H), 7.21 (d,
J=7.4 Hz, 2H), 7.03 (d, J=7.5 Hz, 2H), 5.42 (s, 2H), 1.51 (s, 6H) - MS
[M+Na]: m/z=444.1, [M+H]: m/z=422.1 - HPLC : 98.72% (RT-2.83
min) > & # : Acquity BEH-C-18, 50x2.1 mm - 1.7 pm - JRENHH : &R
7K 41270.025% TFA(A), ACN (B) » i # : 0.5 ml/min(F5 &) -
BH174 » 2,2- T F K -4-(4-(E W -2- 5 FEE)EE)-5-(BEM -4- 5 )R
S3CH)-BZ &R
4-FAE-1-(BE W -4-5)-4-(ZF AW EE & &) K-2-1-1-F

0 OTMS

Q\

S

E-I8CEBHERATES minZ BFREKRE=ZFEQ-HET-3-HK-
5
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2-EH) B $5%(0.56 g+ 3.57 mmol)7F I /K THF(10 mL) e 2 45 # 3¢ 35 78
PR IANIn-BuLi(1.3 mL > 2.1 mmol > 1.6 M Rkt F) - 7£-78
C T30 mintk » HN-F 2L -N- B0 O4 4- FR R AR (0.25 g0 1.78
mmol)#F K THF(S mL)$ Z ARRINER RS WS » BAE-78C
THEEBE] h- FEANHCIERERE RS MBS E A
EtOAc(2x30 mL)E Wi ZEHY « FI7K (20 mL) - 7K (20 mL)JEHE S Bt
BB - N2SOBM  BELEEE P REUEEHEY - CHWE
BRI AR B 2 2-4% EtOACK )4 LI E LR 2 i
7 4 A - 1-(HE O 4- 25 )-4- (S B B B B S5 26 ) TR -2- 4R - 1- B (0.15
g 31.44%) -

4RO -4 FF -1 (W45 )[R -2 -1

0] OH

FERTT E4-FE-1-(ER-4-E)4-(ZHEFWHREE)K-2-H#-1-
4 (0.15 g » 0.56 mmol)7F ¥ DCM(3 mL) & Z & #8 # 5 & F A 0
PTSA(0.16 g - 0.84 mmo)H K FE/EE ] h- FH/K(10 mL)#%5 2
@ KEESY > BAHFNaHCOEE - KEBREIEE - 8Na,SO.50E
BREABEEEZTREUREHREHATL A Z4-BE-4- P E-1-(BEW-4-
EOK-2-5R-1-FH(0.12 g » FHEDY)) -
2,2- " B A -5-(EME -4- ) Bk I -3(2H) -

vasd

FERT T [E4-FEE-4-FE-1-(EW-4-E)K-2-5R-1-FH (0.1 g > 0.53
mmol)F X ZEF (1 mL) P Z G H AR+ ERH AR IMF R EtOH(0.5 mL)
2 Z ZE(0.057 mL > 0.59 mmol) - B RERE WS s 45
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in - #ZX1% 1% FREtOH » A EtOAc(10 mL)#% %% - FI/K(5 mL) ~ BE/K (S
mL) K > & Na SO )% > BEBETEEZPREUREEHEAXZ
2,2- " B EL-5-(HEI -4-BL)0R I -3(2H)-FE (0.1 g) -
4-36-2,2- — B L -5-(TE M -4- 5 ) BRI -3 (2 H) - I

Br

O
FERT F [52,2- = B EL-5-(E Mk -4- £L) 0k 085 -3(2H)-BF (90 mg » 0.46
mmol)fF R CHCl; (1.8 mL)th 7 KB # B R PR3 AR JINBS(0.12 g -
0.69 mmol) > HKER &1 h- FIDCM(10 mL)IFRE K ER S
¥ > F7K(5 mL) ~ B/K(10 mL)%EH > & Na,SO.82)% » BB HBERE
HEPRELEGHEY CHYBELENACEYEUREEZKX
HeBERPRZ4-17-2,2- " FHE-5- (M -4-F)R IR -3(2H)-EH (40 mg

71%) °

HFH174

2,2- " H B -4-(4-(EE D -2- B B/ L) KA )-5-(BE M -4-EL ) BR IR -3 (2H)- e
s “
N ) SN
O =

Me” o

¥4-782-2,2- 7 B A -S-(E M -4- A ) BRI -3(2H)- (0.1 g - 0.37
mmol) ~ 2-((4-(4,4,5,5-00 A £-1,3,2- — S B oR-2- 2 ) K & &) B & ) Ik
(0.164 g 0.454 mmol) + & Cs,CO5(0.673 g » 2.06 mmol)7F 7 B % (1
mL) /KA mL)d 7 BEEWMERKA  BEBHERA[T RN
Pd(dppf)C1>(0.067 g 0.082 mmol)¥ H —KREMAM A - REREREY
B2 hH & B Celite®FHEIE - HEtOAc(10 mL)MFRIE R - HK(S
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mL) - B8/K(5 mL)i%# - &Na,SO.85)% - BEYFEZE PREBEUES
HEY KHYBEREENELLEYEUREZEREZ2,2-ZF
B -4-(4-(E U -2- 4 | AL )R AL )-5-(BE M -4- )R I -3(2H)-FH (30 mg -
18%) - '"H NMR (500 MHz, dg-DMSO): & 9.17 (s, 1H), 8.43 (d, J=8.5
Hz, 1H), 8.30 (s, 1H), 8.02-7.98 (m, 2H), 7.80 (t, /=8.2 Hz, 1H), 7.70
(d, J=8.2 Hz, 1H), 7.62 (t, J=8.5 Hz, 1H), 7.24 (d, J=7.5 Hz, 2H), 7.08
(d, J=7.4 Hz, 2H), 5.38 (s, 2H), 1.42 (s, 6H) - MS: [M+H]: m/z=429.1 -
HPLC : 97.9% (RT-2.36 min) » & #f : Acquity BEH-C-18, 50x2.1
mm > 1.7 pm » FRENME : TR /KF 22 0.025% TFA(A), ACN (B) » JRi :
0.5 ml/min(BEfE) -
g

EUTERP EEABEOE "RERw, MPEHFE—E - Hi
RLERW(EFE) _EEWMRE EhHEEEHERERZZEE
AIR E—EHMRNE_EH  -EUTERT  EARBEFEERZ
ZEEH > AlEE HERER PR @@ Me, Mes(Et, Me) - % R,
EFE "--EE--, (Pl " --EBRE-- ) AR ER{E — #E S IR
12 o

EE—EEY > AXHLEYWREBRAETEITMAINENRAODZE

BHEG

=gl

PCT HET X Y Z R]a, R]b Rz R3 R4 R']

1 Al 4-ULBEEL OCH, 2-EElk Me Me --

2 Al 4-OHEOFEE CH,O  2-EEl Me Me --

3 A3 4-BHEPEE OCH, 2-FFDkm .- — -~ Me

4 A3 AT OCH, ;‘Fﬁig Me

5 A3 4-NHEBE AL OCH, 2-BExE .- - - Me
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6 A3 4-THnEE OCH, 2-FFuEms . - - Me
7 A3 4-EBEE OCH, 2-33mEg .. - = Me
8 A3 4-nEEnE OCH, 2-FEEWk  --- — .-  Me
9 A3 4-TEEE OCH, 2-v&0F - -  Me
10 A3 A-OoEE OCH, 2-BEmgmt - — - Me
11 A3 4-THTEEL OCH,  2-FEH - - Me
12 A3 4-HIEE CH,O  2-EEif R Y
13 A4 ANLIEE OCH, 2-FEWf
15 A4 AMTEs CH,O  2-Ff
17 A5 AoEE OCH,  2-Wif — - H
18 A5 A-OoEE OCH, 2-E&i S Y
19 A5 A-mboEE CHO  2-FElf - - H
20 A5 A-OboEE CH,O  2-EEif - -  Me
21 A6 4-NEEE OCH,  2-WE Me,--- -

22 A6 A-NEIEEL CHO  2-MElfk Me,--- -

23 A7 AOfIEE OCH,  2-EEUf Me Me ---
24 A7 A-TEnEEC CH,O  2-mElfk Me Me --
25 A7 4A-HEE OCH,  2-Hnk Et Et --
26 A7 A-NEEEE OCH, 2-EEH B A

27 A7 3-F4-OMe¥it OCH,  2-FElf Me Me -
28 A7 3-ClL4-OMe¥# OCH,  2-Enj Me Me -
29 A7  3-CN4-OMeZFE  OCH, 2-EEWf Me Me -
30 A7 3-OMed-FEE OCH,  2-EEU Me Me -
31 A7 3-OMed-CIEE OCH,  2-FElf Me Me -
32 A7 3-OMed-CNZE  OCH, 2-BE0k Me Me -

MeO
33 A7 \© OCH,  2-HEN Me Me -
S
NC

34 A7 \© g OCH,  2-Eif Me Me ---
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Ci
35 A7 \© y OCH, 2-EEWf

F
36 A7 \© y OCH, 2-Eif

FiC
37 A7 \© ¢ OCH, 2-EsWf

CF30
38 A7 \© ’ OCH, 2-iff

F.CH,C
39 A7 e Oj OCH, 2-FEl

‘ EtO
40 AT \© y OCH, 2-El

iPrO
41 A7 \© y OCH, 2-EEWt

F,CHO
42 A7 \© ’ OCH, 2-FElf

43 A7 VOO@, OCH, 2-Fh

Ao
44 A7 OCH, 2-
\© . 2 ISk

F
S _o
45 A7 F OCH, 2-msbfk
O{r‘\ ?

Br
46 A7 \© ¢ OCH, 2-MiH

ON
47 A7 \© y OCH, 2-Fsl

48 A7 F/KQ OCH,  2-Efk

N\
9 A1 O ;@ OCH, 2-Et
N ~

N\
50 A7 S, D OCH, 2-Bl
N e‘é\
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™~
51 A7 O]@ OCH,  2-Elk Me Me -
c ES
F
F
\(
52 A7 OD OCH,  2-EEli Me Me ---
NP
N=y
53 A7 N\\/,Q £ OCH, 2-FEl Me Me --
70
s A1 N_L OCH, 2-FEuf Me Me --
~
/=N
55 a7 O__L OCH,  2-El Me Me --
~
7S
56 A7 N__ OCH,  2-FEUf Me Me ---
<
/=N
57 A1 S_L OCH, 2-VEWH Me Me --
~
IN:
58 A7 KN | OCH,  2-BEi Me Me ---
NT
59 A8 4-NmEE OCH, 2-EE[ BRE H
60 A8  4-ntEEEE OCH,  2-Fhf Me Me BEAE
61 A8 4-NiEmEEL OCH,  2-Wif Et FEt BREE
62 A8  4-TtmEEL OCH, 2-Elf BRE BAE
63 A8  4-NiEBEEL OCH,  2-E& Me Me
64 A8 4-tEoEEL OCH, 2-Elj Me Me Me
65 A8 4-0LoE EL OCH, 2-FEWf Et FEt Me
66 A8  4-NBEE OCH, 2-EEl BRE  Me
67 A8  A-NEEE OCH,  2-Ek Me Me Et
68 A8  4-ObEEE OCH, 2-EEl Et Et Et
69 A8  4A-NIEEL OCH, 2-EEU BAE  Et
70 A8 4-THIEEE OCH, 2-Esh Me Me -CH,CF;
71 A8 4-OIEEL OCH, 2-EE Et Et -CH.CF,
72 A8 4AOHEEE OCH, 2-B&W BERE  -CHCF
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MeO\©j\

73 A8 OCH,  2-Ebf - - Me Me Me
NC
74 A8 @ ¥ OCH,  2-EEf Me Me Me
of
75 A8 \© ¥ OCH,  2-tf Me Me Me
F
76 A8 \@L g OCH, 2-EE0f Me Me Me
FsC
77 A8 \© ¥ OCH,  2-EE0 Me Me Me
®
78 AS \© y OCH, 2WWf - Me Me Me
F4CH,C
79 A8 7 @ ] OCH,  2-EBlff Me Me Me
EtO
80 A8 \© ¥ OCH, 2 - Me Me Me
iPro
81 A8 \© y OCH, 2-FEWf Me Me Me
F,CHO
82 A8 O; OCH, 2-W - Me Me Me
o}
® s x5 v O; OCH, 2-El Me Me Me
84 A8 koO; OCH,  2-Fl Me Me Me
F
F
85 A8 F>|\/°© OCH,  2-EEOf --- - Me Me Me
;\
Br
86 A8 \© ¢ OCH, 2-EElk Me Me Me
O,N
87 A8 \© y OCH, 2-BElf Me Me Me
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F
88 A8 F)\© OCH,  2:-FEsh Me Me Me
/N\
89 A8 o} Ji:t v OCH,  2-EE0f - —-- Me Me Me
N ~
/N\
90 A3 S ;@ ; OCH, 2 - Me Me Me
N ~
F\(F
91 A8 OD OCH,  2-Elk Me Me Me
cl EN
F\(F
92 A8 O:@ OCHZ 2'"%% -—- ~~- Me Me Me
NG ES
N=N
93 A8 N\\/,{, £ OCH,  2-B&IH Me Me Me
70
94 A8 N__I_ ¢ OCH,  2-Eslff Me Me Me
~
/=N
95 A8 O __I_ ¢ OCH,  2-Esiff Me Me Me
~
7S
96 A8 N OCH,  2-El Me Me Me
o
/=N
97 A8 S_L y OCH,  2-Elff Me Me Me
~
N=n
98 A8 HN, 7]\ OCH,  2-mHnff --- --- Me Me Me
NT ¥
99 A9 4-oEE OCH, 2-BElj
100 A9  4-OoEE OCH, 2-WEl
101 A9 4-mtoEE CH,0O  2-Esik -~ -
102 A9 4-OoEE CH,0  2-BElk
103 Al0  4-0HoEst OCH, 2-%3BkW Me5---  ---
-PU&
104 Al0  4-0togEE OCH, ﬁﬁ.ﬁ“ig Me,— -
105 Al0  A-BfEEE OCH, 2B  Meq— -
106 AI0  4-THEEE OCH, 2-%HEW Me- -
5
C184164BX20151120C.doc -132 -



1542590

107  A10  4-OOEEL OCH, 2-FHIEW Me,--
108 Al10  4-BBEE OCH, 2-EBIE  Me,--
109 AI0  4-GIEE OCH, 2-°BIF Me,— -
110 Al0  4-DEBEA OCH, 2-EE0Mt  Me,-— -
111 Al0  4-Of0EE OCH,  2-Eik Me,--- -
113 All 4-WIEHE OCH,  2-mEmfk Me,---
114 All  4-DHOEE CH,0  2-EEl Me, - -
115 Al2  4-DHEBEE: OCH, 2-Elf Me,--- -
116  Al12  4-OfoEE CH,O  2-BE Me,---
117 A13  4-OoEE OCH, 2-Egt Me, Me  ---
® 118 Al3  4-DLoEHE CH,0  2-Ei Me, Me -
119 Al4  4-DfoEE OCH, 2-BElH Me,Me -
120  Al4  4-OfmEE CH,0  2-FEU Me,Me -
121 Al5  4-OfIEH OCH,  2-W&0f Me,— -
122 AlS  4-OHoER CH,0  2-D&bk Me,---
123 A25  4-OitoEE OCH, 2-Esif Me
124 A25  4-OfmEHE OCH,  2-EEbf CH,CF; - - -
125  A29  A-OimgA OCH,  2-Wu Me,Me  —- o= -
126  A29  4-IfIEE OCH,  2-EE0f R - e
127 A29 rﬁ:tL OCH, 2-EHk Me, Me - o= -
o N7 ¥
NTSN
128 A29 lN L £ OCH, 2-BEWf Me,Me - = o
129  A29 E'/;L £ OCH,  2-W& Me,Me  --- - -
130 A29 N| ; OCH,  2-EEmf Me,Me  --- - -
HO N
131  A29 MeONI : ‘. OCH,  2-Eik Me,Me = - -
132 A29 " N : .. OCH, 2-Ei Me,Me - - -
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MeO

X
133 A29 NI/ . OCH,  2-E&Nf Me,Me  ---  —= -
F
MeQ ‘
134 A29 \© OCH, 2-ME0bk -—- Me, Me - S ——
Cl
MeO
135 A29 OCH, 2-EElff Me, Me  --= - -
¥
Br
MeO
136 A29 OCH, 2-EEtff Me,Me  --- - -
¥
CN
MeO
137 A29 OCH,  2-F&lk Me,Me  -=- - -
¥
MeO
138 A29 O y OCH,  2-FE&iff Me, Me  -==  -e- -
MeO
139 A29 \© ’ OCH, 2WW - Me,Et - o
MeO
140  A29 \© s OCH,  2-E&uf Et, Me
NC
141 A29 \© ¥ OCH, 2-EEWf Me,Me  --- - -
F
NC
142 A29 \@ OCH, 2-Estf Me, Me - --- -
<
Cl
NC
143 A29 \@ OCH,  2-Elj Me, Me - - -
<
Br
NC
144 A29 \@ OCH, 2-EEuf Me, Me - - -
<
OMe
NC '
145  A29 \@ OCH, 2-FEWf Me,Me  —-- - -
.
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CN
NC
146  A29 OCH, 2-EEk Me,Me  -—- - -
X
Cl
147 A29 \© OCH, 2-@&% - Me, Me — -— -
S
F
148 A29 C'\@ OCH, 2-Esif Me,Me - o o
S
Cl
149  A29 C'\@ OCH, 2-FEWf Me,Me - -es -
X
Br
‘ 150 A29 C'\@ OCH, 2-BEij Me,Me - - -
¥
OMe
151  A29 C'\@ OCH, 2-PE Me,Me  --- - -
S
CN
152 A29 C'\© OCH,  2-EElj Me,Me  --- - -
S
F
153 . A29 \© ¥ OCH,  2-BEm Me,Me - - -
FaC
. 154  A29 \© ¥ OCH, 2-Ebf Me,Me -~ - -
CF3;0
155  A29 O ’ OCH, 2-EEW Me,Me -
FiCH,C ‘
156 A29 ¢ Oj OCH,  2-Wlj Me,Me - -
EtO
157 A29 \© ; OCH, 2-F Me Me
iPrO
158 A29 \© ’ OCH, 2WWf - Me,Me - o o
F,CHO
159 A29 @gé OCH, 2-EEWf - Me,Me o o
C184164BX20151120C.doc -135-



1542590

(o]
160 A2 Oj OCH, 2-Flf Me, Me  —
161  A29 kﬁ@; OCH, 2-FEl Me,Me === - -
F
F
162  A29 F>'\/°© OCH, 2-FEmf Me,Me  --= == -
A
Br
163  A29 \© % OCH, 2-FEWK - Me,Me === === ---
O,N
164 A29 \© y OCH, 2-FElf Me,Me - -~ -
F
165 A29 F)\© OCH,  2-BElfk Me,Me - - -
N .
166  A29 o\N;(:[ y OCH,  2-mik Me, Me - = -
Nx .
167 A9 S I:L OCH, 29  —  MeMe - o -
N X
F\(F
168  A29 OD OCH, 2-EEb - Me,Me  --- - -
cl EN
F\(F
169  A29 OD OCH,  2-mh Me, Me - - -
NC \’;\
N:r?l
170 A29 P OCH, 2-E:lk Me, Me - = -
40
171 A29 N y OCH,  2-E Me, Me  —- = -
~
/=N
112 A29 O L OCH, 2-EEi Me,Me o e
~
VS
173 A9 N ¢ OCH, 2-El Me,Me - - -
~
/=N
174 A29 S _I_ OCH, 2-FEl Me, Me oo e o
~
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N=
175 A20  HN | OCH, 2%W - Me,Me - -
N ~
F N 2
176 A29 \© y OCH, oY Me, Me  ~- -
~ -
F3C N -71',
177 A29 \© y OCH, |/\ Me,Me  — - -
CF30 N ‘3:
178 A29 \© y ook, [ ° - MeMe o e
~ =
F4CH,C N
179 A29 O ) ocH, [ T - Me,Me - - -
@ v \© y oct, [ - Me,Me -
iPro N i’-.’
181  A29 \© y OCH, 2 ol Mo Me
~ -
CHon N ‘H./
182 A29 O@, ocH, [ T - Me,Me  —- o -
(0] N ‘L,:
183 A2 \© OCH, 7 - Me, Me - o -
4 _
ANGS N %
184  A29 O; OCH, P Me,Me == - -
] N
. 185 A29 F’\/°© OCH, |/\ Me,Me === - -
4.
Br N ‘77:
186  A29 \© ocH, | [ - Me,Me - - -
N Z
02N N ‘L‘"
187  A29 \© ¥ OCH, |/\ Me,Me - e o
F N »
188 A29 F)\Q OCH, T - Me,Me - - -
4
Ne N3
189 A29 O _ OCH, | Me,Me - o o
N e‘é\ P

C184164BX20151120C.doc

-137-



1542590

/N\ N ‘71./
190 A29 S ;@ ocH, [ | - Me,Me - - -
N é:‘\ =
F
F\( N ‘_‘{
191 A29 oj@ ocH, [ [ - Me,Me - - -
=
S
F
~ Noo¥
192 A29 OD OCH; | 7 - Me,Me - -
/
NCT P
NN Nsp¥
193 A29 N " ocH, [ ] - Me,Me  --- - -
70 N ¥
194 A29 N OCH, | Me, Me - oo -
EN Z
/=N N %
195 A29 Ol ¥ OCH, | T - Me,Me - - -
~ =
78 N ¥
196 A29 N ¥ OCH, |/\ Me,Me - o= -
~
/=N N &
197  A29 S _I OCH, R Me,Me - - -
~ =
N~ N_ 2
’ \N ‘LA
198 A29 HN | OCH, | T - Me,Me - - -
N= Z
F
. N\“L‘:
199 A29 \© " ocw, I - Me,Me - - -
C Ny
200 A29 y ocH, I J - Me,Me - o
~ F
CF10 Ny
201 A29 O . och, JIJ - Me,Me  -- - -
~ F
F,CH,C Ny %
02 A2 (), ocw, JJ - Me,Me — -
~ F
EtO N
203 A29 \© y oct, I - Me, Me - o
< F
iPrO N e
204 A29 \© ¥ ocH, [ J - Me,Me - - -
~ F

C184164BX20151120C.doc

-138-

—



1542590

CHF,0 N 3
205  A29 O; OCH, m Me,Me - - -
~ F
0 N
206 A29 @; och, JOJ° - Me,Me - o e
~ F
N_ %
207  A29 k°©j OCH, J@[j Me,Me - - -
< F .
F. £ N_ %
208 A29 F>'\/°© ocH, [JIJ - Me,Me -~ -
(,x’\ F
Br
N Y
209 A29 \© y ocH, LT - Me,Me -~ - -
~ F
O,N N s
210 A29 \© y OCH, m Me,Me  —- - -
~ F
® -
N\'t,:
211 A29 F)I:L OCH, m Me,Me = o -
F
,N\ N\‘l{
212 A29 o\NI:[ y OCH, @[} Me, Me - - -
~ F
. /N\ N\ ,’:
213 A29 S‘Njij . OCH, cor - Me,Me - - -
F
P~
N\'z(
A Oy och, AT - MeMe o e
F
cl A
F
~
N_ -
. 215 A29 OD OCHZ m --- MC, Me .- —— -
F
NC A
N’N:N N
16 A9 N, ocH, (X J - Me,Me - - -
//\O N w{
217 A29 N OCH I
= ¥ 2 /@[) Me, Me
/=N N
218 A29 O OCH ) - M
N 3 2 Fm e, Me
7S N %
219 A29 N OCH ) — M
\&L\ 2 Fm €, Me

C184164BX20151120C.doc

- 139 -

—



1542590

/=N N x
20 A29 S oct, L J - Me,Me - - o
~ F
21 A29 N ocw, CJ Me, M
\NA\ 2 . P --- e, Me -— - _—
222 A30  4-mEmEE OCH, 2-Flj Me,Me --- -- H
223 A30  A-OEEE OCH,  2-FElk SEERE-- - - H
224  A30  4-OnEES OCH, 2-Wl Me, Me Me
N™
225  A30 (:L OCH,  2-WElH Me,Me --- - Me
N7 ¥~
PN
N N
226  A30 L _L OCH,  2-Esik Me,Me --- - Me
N7 ¥
N
227  A30 N;L OCH, 2-Esi Me,Me - - Me
el
N~
228  A30 | OCH, 2-U&l Me,Me --- - Me
HO ~
N
229  A30 L OCH,  2-Fhk Me,Me - -—-- Me
MeO e’j\
HO
=
230  A30 I OCH,  2-Wk Me,Me --- -—- Me
N~ (j\
MeO
X
231  A30 N OCH,  2-Hljf Me,Me --- - Me
F
MeO
232 A30 \@ OCH,  2-Wik Me,Me - - Me
WL
Cl
MeO
233 A30 \@ OCH,  2-B&Enk Me,Me - --- Me
oy
Br
MeO
234  A30 \@ OCH, 2-Eff Me,Me - -- Me
W
CN
235  A30 Meo\@ OCH, 2-EElf Me,Me --- --- Me
¥

C184164BX20151120C.doc

- 140 -



1542590

MeO
236 A30 \© ¥ OCH, 2-EEl Me,Me - — Me
NC
237 A30 O y OCH, 2-EEbf Me,Me - -- Me
F
NC
238 A30 \@ OCH, 2-EElk Me,Me - --- Me
¥
cl
NC
239 A30 \© OCH, 2-EEWf Me,Me -- - Me
¥
Br
NC
240  A30 \@ OCH, 2-EEWf Me,Me - -~ Me
® A
OMe
NC
241  A30 \@ OCH,  2-BE Me,Me -- - Me
N
CN
NC
242 A30 \@ OCH,  2-EEi Me,Me --- - Me
¥
Ci
243 A30 \© y OCH, 2-BEdfk Me,Me --- - Me
F
244 A30 C'\@ OCH, 2-Elj Me,Me - - Me
o &
cl
245  A30 C'\@ OCH, 2-Estff Me,Me - - Me
N
Br
246  A30 C'@ OCH, 2-EEWf Me,Me -~ --- Me
ol
OMe
247  A30 OCH, 2-BEWf Me,Me - - Me

Q
s

C184164BX20151120C.doc

- 141 -



1542590

CN
248  A30 Cl OCH, 2-M&Enf Me,Me -- - Me
¥
249 A3l 4-EIEE OCH,  2-FEl Me, Me  ---  -o- -
250 A3l 4-MnEEE OCH, 2-EElf EERE- - e
N~
251 A3l U OCH, 2-FEl Me,Me - - -
N ~
NN
252 A3l L _L OCH, 2-DE0 Me, Me - - -
N
N™ X
253 A3l 4 OCH, 2-D&m Me, Me - - -
N
254 A3l L OCH,  2-MEhfk Me, Me - - -
HO ¥~
N~
255 A3l | OCH, 2-HEnfk Me,Me === - -e-
MeO e’é\
HO_
256 A3l I OCH,  2-m&Eif Me, Me = - - -
N~ f;‘\
MeO X
257 A3l Nl/ . OCH,  2-MEhfk Me,Me = = - -
B
MeO
258 A3l \@ OCH,  2-EEbk Me, Me - - -
Cl
MeO
259 A3l OCH,  2-EEbk Me, Me == -e- -
oy
Br
MeO
260 A3l OCH, 2-FEEbf Me, Me - - -
oy
CN
MeO
261 A3l OCH, 2-EEmf Me,Me - - -
o
MeO
262 A3l O ¥ OCH, 2-El Me,Me  — o
MeO
263 A3l O y OCH, 2-Esuf Me,Et oo e
C184164BX20151120C.doc -142 -



1542590

MeO
264 A3l O ¥ OCH, 2. - Et,Me - -
NC
265 A3l @ OCH, 2-BUH . MeMe o e
S
F
NC
266 A3l \@ OCH, 2-BE Me, Me - - -
S
o]
NC
267 A3l \@ OCH,  2-Esnk Me,Me o= we= -
=
Br
NC
268 A3l \@ OCH, 2-Blfk Me,Me - - -
o -
OMe
NC
269 A3l @ OCH,  2-BE&ik Me,Me - - -
=
CN
NC
270 A3l \@ OCH,  2-BE Me,Me - wm- -
<
cl
271 A3l \© OCH, 2-EWk - Me,Me - -
¥
F
272 A3l C'\@ OCH, 2-EElH Me,Me  ---  --- -
(] A
cl
273 A3l C'\@ OCH,  2-FE Me,Me - - -
S
Br
274 A3l C'\@ OCH, 2-Elj Me,Me  —--  --x  -e-
. Jé\
OMe
275 A3l C'\@ OCH, 2-El Me,Me - - -
R
C184164BX20151120C.doc -143 -



1542590

CN
276 A3l OCH, 2-FElf Me, Me o e o
¥
F
277 A3l \© £ OCH,  2-EE0 --- Me,Me  —-- - -
F4C
278 A3l \© ¢ OCH,  2-HEuf Me,Me === = -
CF;0
279 A3I \© ’ OCH, 2-FEl Me, Me - o o
FiCH,C
280 A31 ¢ O@‘ OCH, 2-FEl Me,Me - -
EtO__
281 A3l \© ’ OCH, 2-HE Me,Me  --= - -
iPrO
282 A3l \© y OCH, 2-Eslj Me,Me - o
F,CHO
283 A31 O; OCH, 2-FEl Me,Me -~ -  —
(o]
284 A1V \©; OCH,  2-FEk Me,Me  --- - -
285 A3l k°©j OCH, 2-Fik Me,Me  --= = -
F
F
286 A3l F>'\/°\© OCH,  2-BE Me,Me - - -
\K\
Br
287 A3l \© ¥ OCH, 2B  —  MeMe - o o
O,N
288 A3l O y OCH, 2-%Hf - Me,Me -~ oo o
F
289 A3l F)\© OCH, 2-FE Me,Me  —-= o= -
N\
29 A31 G ;@ OCH, 2-Euf Me,Me o oo
N e‘é\
N\
291 A3l S I:[ OCH,  2-BEl Me,Me  -= - -
N fj\
oy
C184164BX20151120C.doc -144 -



1542590

F
F
292 A3l OD OCH,  2-EEbH Me,Me  —-- = -
cl ~
F\(F
293 A3l OD OCH2 2'@% --- Me, Me - _— -—
NC A
N
Nz
294 A3l N\\/,'q ¢ OCH, 2-BEuff Me,Me - - -
~N
e
205 A3l N __| y OCH,  2-EEf Me,Me  —- - -
~N
/=N
296 A3l Ol ¢ OCH,  2-Flj Me,Me - = -
~
o -
297 A3l N ¢ OCH, 2-EEnf Me,Me  — - -
~
/=N
298 A3l S _I_ OCH,  2-F Me,Me - - -
~
N~
N=N
299 A3l HN. | OCH, 2-Eif Me,Me -  — -
N
F N\ %
300 A3l \© OCH, | Me,Me  ~- o0 -
;\ =
301 A3l O OCH, s Me,Me  wo e o
® i o
CF,0 N g
302 A3l O oH, [ YV - Me, Me - o
X P
F1CH,C Nap
303 A3l ¢ @j OCH, T - Me,Me - oo
N 4
304 A3l \© y oct, [ ° - Me,Me - - -
~ S
305 A3l \© ¥ o, [ Y - Mo Me  — o
~ 4
CHF,0 N x
306 A3l O; o, [ T - Me Mo o o
~ Z
C184164BX20151120C.doc - ]45 -



1542590

0 N x
307 A3V \Q OCH, T Me,Me -~ - -
N =
A/o N\ ‘Z':
308 A3l O; OCH, Me,Me - - -
~ /
e N
309 A3l r>’\/°© OCH, T Me,Me - - -
¥ 7
Br N v
310 A3l \© ¥ OCH, D — Me, Me - - o
~ =
OzN N\ ‘Y
311 A3l \Q ; OCH, Me,Me - - o
~ 4
F N %
312 A3l F)\© OCH, > Me,Me - = -
o4
N N x
313 A31 O D OCH, D Me,Me  —= - -
N é”\ =
N Ne %
314 A31 S /]i:[ OCH, Me,Me  —= - -
N e“s\ Z
Fh N x
315 A3l OD OCH, D Me,Me = - -
4
cl ~
F
F
~ NG ¢
316 A3l OD OCH, - Me, Me — — —
=
NG F
N'N:N N\ 1
317 A3l NG| . OCH, P Me,Me - - -
/=0 N %
318 A3l NI OCH, D Me,Me - = -
~ Z
/=N N
319 A3l O _I_ OCH, T - Me,Me - - -
~ 4
7S N x
320 A3l NI OCH, A Me,Me - - -
~ b4
/=N N %
321 A3l S| OCH, D Me,Me  — - -
~ /

C184164BX20151120C.doc



1542590

322

A3l

OCH;

\ /~
o3

Me, Me

323

A3l

OCH,

/2
1

-

Me, Me

324

A3l

OCH,

Me, Me

325

A3l

OCH,

\

g\ /Ez g\ /Ez g\ 5

-

Me, Me

326

A3l

OCH,

Nay®

.n
g\ /g

Me, Me

‘ 327

A3l

OCH;

N\‘:.,:

g

Me, Me

328

A3l

OCH,

N v

,\
g\ /E

Me, Me

329

A3l

OCH,

,1
g\ /Sz

Me, Me

330

A3l

OCH,

m
g\ /Ez

Me, Me

331

A3l

OCH,

.n
g\ /Ez

Me, Me

332

A3l

OCH,

1,
g\ /\Ez

Me, Me

333

A3l

OCH,

N\ X

&

Me, Me

334

OCH;

.,,
g\ /Ez

Me, Me

335

OCH,

,,
§\ /\Ez

Me, Me

336

OCH;

N\\,:

g

Me, Me

337

A3l

OCH,

n
5\ /\Ez

Me, Me

C184164BX20151120C.doc

- 147 -



1542590

F
F
~ N e
338 A3l OI:L ocH, [JIJ - Me,Me - - -
c ES
F
F\( N
g
339 A3l 0@ OCH, Fm Me,Me - -
NG~
N,N:N N\ -
| — — — —_—
o A N, oc, ((J Me, Me
70 Nap
a0 oo LT~ MeMe o —
~
/=N >
32 A3l Ol oo, LY - Me,Me - o
~
//\S N\ hig
oA ML ocw, (I J Me,Me - - -
~
/§N N\ 1
i a1 oo (XT « meme -
~
/N: N_ %
s o ) oo 0T~ Meme - — -
~
F N\ v
776 A3l \© s OCH, || Me,Me  wr -
~ -
FiC N3¢
777 A3l \© s OCH, | Me,Me o o o
~ 4
CF,0 N %
778 A3l \© ’ OCH, | Me,Me o o o
~ 4
F,CH,C Nar®
779 A3l O , oct, [ Y - Me,Me - — -
EtO N\ 3
780 A3l \© y ocH, | Me,Me - on e
\ A F
iPro N
781 A3l \© ; OCH, | Me,Me - -
~ 4
CHF,0 N\ %
782 A3l @@, OCH, || Me,Me  — o
~ =

C184164BX20151120C.doc

- 148 -



1542590

o} N '7.,:
783 A3l \©f ocH, [ Y - Me,Me - o
~ 4
Ao N
784 A3l Of OCH;, | Me,Me = - -
< =
b N &
785 A3l F>'\/°© OCH, | T - Me,Me - === -
A Z
Br N\ '71,’
786 A3l \© y OCH, | Me,Me - - -
~ Z
OzN N '77:
N
787 A3L \© y ocH, | Me,Me - - -
~ Z
F
® NS ®
788 A3l F OCH, | Me, Me
=
/N\ N\ i{
789 A3l O I:[ OCH, ] -- Me,Me  --- - -
N N =
/N\ N\ Y
790 A3l S ;@ OCH, | Me,Me -« = e
N N z
F
F N
791 A3l Oj@ OCH;, | Me,Me  --- - -
Z
Cl \3}\
F
F
~ N
792 A3l OD OCH, | Me, Me - = -
=
® Ne P
N,N=[}j N %
793 A3l NG £ OCH, ] - Me,Me - = -
/=0 N %
794 A3l N__I y OCH, | Me,Me  —= o= -
~ =
/=N N %
795 A3l O _I ¢ OCH, | Me,Me == - e
~ =
7S Nz
796 A3l N__| v OCH, | T - Me, Me = = -
~ =
/=N N %
oA S ocH, | Me,Me o o o
~ Z

C184164BX20151120C.doc

-149 -



1542590

N- N. %
’ \N 'H‘
798 A3l KN _| OCH, | T - Me,Me - - -
NT =
MeO N x
799 A29 \© y OCH, Yt Me,Me - - -
~ =
NC N
‘1‘/
800  A29 \© ¢ OCH, Y Me,Me  — -
~ =
cl N xe
801  A29 \© y ocH, [ | - Me,Me - - -
~ =
MeO N
N
802 A29 \© y OCH, FJ@(} Me,Me - -
NC
N\ ig
803 A29 \© . oo, I Me,Me - o -
Cl
N\ ke
804  A29 \© " oo, I J Me,Me - - -
805 A29 \© y oc, [ Y - MeMe o
~ =
NC
N
806 A29 \©j OCHZ I ~ . Me, Me i —_— —
~ =
cl N3
807  A29 \© ¥ OCH, | T - Me,Me - - -
~ =
N N
808 a20 ULy OCH, L J - Me,Me == - -
N Nep
809 A2 ULy OCH, L - Me,Me = - -
N N\ 4
810 A29 I . OCH, F/@;J Me,Me -  — -
811  A29 Oj OCH, 2-Eiff Me,Me - oo -

C184164BX20151120C.doc

- 150 -

n



1542590

o/\
812 A3 K/N V¢ OCH, 2-Eif e ee=  Me
HO
813  A29 C{ 4 OCH, 2-EE Me,Me === == ---
\(o
814  A29 HNO OCH, 2-P&Wf Me,Me  --- - -
X
0
S./Qo
815  A29 HN\© OCH, 2-EEff Me,Me - - -
W
I\Ills
N
‘ 817  A29 Ms” \CL OCH,  2-EEh Me,Me - - -
818 A29 \© (;( OCH,  2-mb Me,Me - —- -
/l\c
N
819 A29 Ac \@ OCH,  2-FEl Me,Me  «- - -
O
820 A3 U&f OCH, 2-EWk e« Me
O
’ 821  A29 <\ :@ OCH, 2-EEhk Me,Me === === -
o
MeO
822 Al4 \© ¥ OCH, 2-EEW Me, Me - e
MeO
823 A8 \©; OCH, 2-Esik Me Me H
N
824  A29 ¢ OCH,  2-HEufk ;- 15 - S
MeO
825 A8 \© y OCH, 2-EEtH Me Me H
C184164BX20151120C.doc - 151 -



1542590

NC Oj\

826 A8 OCH,  2-Elfk Me Me
cl
827 A8 \© y OCH,  2-WEl Me Me
F
828 A8 \© g OCH,  2-Wlj Me Me
FoC
829 A8 \© ¢ OCH,  2-FE0 Me Me
CF,0
830 A8 \© ’ OCH, 2-EMf - Me Me
FaCH,C
831 A8 ¢ @g’ OCH, 2-El Me Me
EtO
832 A8 \© ' OCH, 2-W - Me Me
iPrO
833 A8 \© ; OCH, 2-Esljf Me Me
F,CHO
834 A8 \© ' OCH, 2-FEl Me Me
O
835 A8 @gé OCH, 24%W - Me Me
836 A8 A\/°©; OCH,  2-FElk Me Me
F
E
837 A8 F*/°© OCH, 2-Fl Me Me
;\
Br
838 A8 \© y OCH,  2-EElfk Me Me
O,N
839 A8 \© ’ OCH, 2-EHf - Me Me
F
840 A8 OCH, 2-EEl Me Me

get

C184164BX20151120C.doc

-152-



1542590

N\
841 A8 o\NJi:[ 4 OCH, 2-Elf Me Me H
N\
842 A8 s\NI:[ . OCH, 2WW - Me Me H
F\(F
843 A8 OD OCH,  2-FElj Me Me H
o ~
F\(F
844 A8 OD OCH, 2-EEUf Me Me H
NG
N=pn
845 A8 NORN g OCH, 2-BEWf Me Me H
~
® /~o
846 A8 N__ y OCH, 2-Biff Me Me H
~
/=N
847 A8  O__I OCH, 2-FEU Me Me H
~
7S
848 A8 N _I OCH,  2-F&lj Me Me H
~
/=N
849 A8 S _L OCH, 2-EElj Me Me H
~
N=N
850 A8  HN _| OCH,  2-FEl Me Me H
N7
‘ F N %
~N
851  A29 \© y OCH, | Me,Me - == -
~ =
852 A29 y OCH, | Me,Me - - -
~ /
CF3;0 N %
N
853 A29 \© ’ OcH, | Me,Me -~ - -
~ =
FaCH,C NP
854  A29 @ OCH, | Me,Me - - -
S y
855 A29 \© y OCH, | Me,Me o - o
~ P4

C184164BX20151320C.doc

- 153 -



1542590

iPrO N\ %
856  A29 \© y OCH, || Me,Me - - -
~ =
CHF,0 N\ %
857  A29 O@, OCH, | Me,Me - o -
~ =
o N ¥
858 A9 Qf ocH, [ [ - Me,Me = - - -
~ =
A/O N\ ‘77:
859  A29 O; OCH;, | Me,Me - - -
~ /
] N %
860  A29 F>'V°© OCH, | T - Me,Me - - -
S Pz
Br N\ ;L[
861  A29 \© y OCH, | Me,Me  —= - -
~ =
02N N '1:
AN
862 A29 \© . OCH, | Me,Me - - -
~ =
F
NOE
863 A29 F OCH, 7 - Me, Me - - o
=
/N\ N\ ‘H,/
864 A29 O Q OCH, | Me,Me - - -
N P =
N N &
865 A29 S, Q OCH, | --- Me, Me —— e e
N ES z
F
F\( N\ %
866  A29 OD OCH;, | Me,Me  — - -
=
cl ES
F
F\( N\ %
867  A29 OD OCH, | Me,Me - - -
=
NG
NN Na
868 A29 N . OCH, | - Me,Me - - -
/~0 N %
869 A29 N_L OCH, | Me,Me  — - -
~ Z
/=N N
870 A29 O _I_ OCH, | Me,Me - - -
~ =
C184164BX20151120C.doc -154 -



1542590

7S N a
871  A29  N__J_ OCH, | 7 - Me,Me - - -
~ =
/=N N %
872 A29  S__I_ OCH, | 7 - Me,Me - - -
~ =
N= N %
873 A29 HN | OCH;, | Me,Me - - -
N f\ .
HO N
874 A29 y OCH, /CLJ Me,Me - o
~ F
HO N 3
875 A29 Of OCH, Y Me, Me o
~ =
® m .
876  A29 O; OCH, Y - Me,Me o e
~ =
HO
877 A30 \©e; OCH, Z-Eﬂﬂ( --- Me, Me — - —--
HO )
S
878 A30 \©‘:g OCH, P -—- Me, Me e e mn
~ F
HO N e
879  A30 \Q; OCH, Y - Me,Me -
~ =
‘ HO N s
880  A30 \©j OCH, Y - Me,Me o
~ =
HO
881 A3l O{\; OCH, 2-EEn --- Me, Me c—— e e
HO )
g
882 A3l O@’ oct, I J - Me,Me - - -
~ F
HO N e
883 A3l @; OCH, Y - Me, Me o e
~ =

C184164BX20151120C.doc

- 155 -



1542590

HO N
884 A3l \©j OCH, |
~ =

- Me,Me - - -
885 A7 Meo\@ ¢ OCH, 2-FE0fk :ﬁ%ﬁ%
886  A39 Meo\@ £ OCH, 2-FEif
887  A39 N : £ OCH,  2-FEl
888  A39 NC\@ 3 OCH, 2-Wif
889  A39 Cl\@@;\ OCH,  2-muff
890  A40 Meo\@ 5 OCH,  2-FElff e - Me
891  A40 | : 3 OCH, 2-Wlj - e = Me
892  A40 NC\@ 9 OCH,  2-Euk - e - Me
893  A40 CI\©@,\ | OCH,  2-WEu e = Me
894  A29 - \© '3 OCH, 2-FEW% - Me,Me  --- -

ER—EED  ARPLAVBRATEPIHRIENRRADZ B

HEY

=44 .

PCT HET W X Y Z RiuRiy R R; R Ry

36 A2 Cl  4-0fEEE OCH,  2-W&f Me Me Me
L

C184164BX20151120C.doc - 156 -



1542590

347 A2 Cl 4-OMe-# % OCH, 2-B Me Me Me
348 A2 Cl  4-oiogeit OCH, 2-Wlff Me Me Me
349 A2 Cl  3-(1-EFE-1H-OEME) OCH,  2-FEk Me Me Me
350 A2 Cl  A-(1-EFE-1H-IHME) OCH,  2-MEhff Me Me Me
N |
351 A2 C OCH, 2-B&W  -- Me Me Me
N
NC
32 A2 Cl \© ¥ OCH, 2-Wf - Me Me Me
N
353 A2 Cl L OCH, 2-EE0K --- - Me ‘Me Me
MeO f‘\
MeO N
‘ 354 A2 Cl Nl/ . OCH,  2-EEn --- --- Me Me Me
HO N
355 A2 Cl | OCH,  2-DEnjk Me Me Me
N~
NN
356 A2 Cl [ OCH, 2-#Mx - Me Me Me
NT ¥~
CN
MeO
357 A2 Cl OCH,  2-Esbhk - --- Me Me Me
Wi
Cl
358 A2 CI \©j OCH, 2 - Me Me Me
‘ 359 A5 Cl  A-OfoEE OCH, 2-Wi — - H
360 A5 Cl 4-OMe-ZHEE OCH, 2-WiH — - H
361 A5 Cl  4-DfEoackd OCH, 2-Wsik — -— H
362 A5 Cl 3-(1-BRE-1H-OEMEED) OCH,  2-EEn — -~ H
363 A5 Cl  4-(1-FAE-1H-DEEL) OCH,  2-EEnk e - H
N™X
364 A5 C OCH, 2-Eij -- H
N7 ¥
NC
365 AS  Cl \© OCH, 2% - — — H
o
N
366 A5 Cl L OCH, 2-Bif - H
MeO A
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X
367 A5 d N " OCH, 2-®Wj -
HO_
368 A5 (I | OCH, 2-FEmf
N~ r;‘\
NN
369 A5 c I _L OCH, 2-B&Wf
N ¥
CN
370 As ¢ MO OCH, 2-EHf -
~
cl
371 A5 \© OCH, 2 -
¥
372 A2 Cl 4-oEE OCH, 2-EHf Me
373 A22 Cl 4-OMe-#F# OCH,  2-Wshi Me
374 A22 Cl  4-OHEmgRc OCH, 2-FEE Me
375 A22  Cl 3-(1-HFE-1H-MEME) OCH, 2-BEl Me
376 A22 Cl  4-(1-BHE-1H-MHEPEL) OCH,  2-mhf - Me
N™ X
377 A2 Q| OCH,  2-BEuf Me
N e
NC
378 A22 Cl \© OCH, 2-HElWf Me
N
N
379 A22 Cl L OCH, 2-B&uf - Me
MeO ;\
’ MeO X
380 A22 Cl N OCH, 2-B&Wf - Me
HO
381 A22 Cl | OCH, 2-%W - Me
N Z¥
NTSN
382 A2 I _| OCH, 2-Euf - Me
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CN
MeO
383 A2 (I OCH, 2-BEif Me
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cl
384 A2 Cl \©; OCH, 2l - Me
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385 A23 Cl  4-ULoEsk OCH, 2-EWf - Me
386 A23 Cl 4-OMe-HE OCH, 2-Eut - Me
387 A23 Cl  4-DE OCH, 2-&Wf - Me
388 A23 Cl  3-(1-BBE-1H-UM4%) OCH, 2-Bi - Me
3890 A23 Cl  4-(1-BFE-1H-G{8$K) OCH, 2-BWf  --- Me
N
390 A23 C OCH, 2Bt - Me
N
NC
391 A23 CI \© OCH, 2-EEbf - Me
¥
N
392 A23 CI W OCH, 2-mi - Me
MeO e"\
. MeO N
393 A23 Cl N OCH, 2-EEWf - Me
HO_~\
394 A23 Cl | OCH, 2-EEWff - Me
N~ (;‘\
NN
395 A23 C OCH, 2-EEmf - Me
NT
CN
MeO
396 A23 Cl OCH,  2-mEuff Me
¥
cl
397 A23 \© OCH, 2. - Me
® "
398 A26 Cl  4-MIEE OCH, 2-Ehf - Me
399 A26 Cl 4-OMe- % OCH, 2-Emf - Me
400 A26 Cl 4-0fegs OCH, 2-Ehf - Me
401 A26 Cl 3-(1-EFE-1H-0$E) OCH, 2-BEM - Me
402 A26 Cl 4-(1-FRE-1H-IE0E) OCH, 2l - Me
N
403 A6 C OCH,  2-BEi Me
N
NC
404 A26 CI \© y OCH, 2-E Me
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405 A2 Cl L OCH, 2-F&f Me
MeO \"j\
MeO N
406 A26 Cl N OCH, 2-FElff Me
HO_~\
407 A2 Cl | OCH,  2-Biff Me
N AL
NN
408 A2 Cl [ _| OCH,  2-Fmf Me
NTE
CN
MeO
409 A26 Cl OCH, 2-FEuf Me
¥
Cl
410 A26 CI \© OCH,  2-E&ik Me
S
411 A3l Cl 4-BHBEE OCH, 2-FEmf Me,Me  --- -
412 A31 Cl 4-OMe-FH OCH, 2-FEi Me, Me  ---
413 A3l Cl  4-nppmeE OCH,  2-mif Me, Me  ---
414 A3l Ct 3-(1-FA%-1H-HEME) OCH,  2-EEh Me,Me - -
415 A31 CI 4-(1-FFE-1H-WEME) OCH,  2-MENf Me, Me  ---
N
416 A3l Cl | OCH,  2-Wij Me,Me  ---
NT o~
NC
417 A31 Cl \© ¥ OCH,  2-FEt Me,Me - -
N
418 A31 (I L OCH, 2-BEb - Me, Me  --- —
MeO e’j\
MeO N
419 A3l Cl N g, OCH,  2-EEl Me,Me - -
HO
420 A3l Cl | OCH,  2-ijk Me,Me - -
N~ \;\
~
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21 A1 a L OCH,  2-Enjk Me,Me - -
NT
CN
MeO
422 A3l Cl OCH, 2-Eij Me,Me - -
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423 A3l (I \© OCH, 2-bEh Me, Me  ---
¥
424 A32 Cl  A-OoEE OCH, 2-EEbff Me,Me --- - Me
425 A32 Cl 4-OMe-#A OCH, 2-EWf Me,Me -- - Me
426 A32 Cl  4-THORE OCH,  2-Ebjf Me,Me -  -—- Me
427 A32 Cl  3-(1-BAE-1H-OME) OCH, 2-FEW Me,Me - -~ Me
428 A32 Cl 4-(1-FE-1H-EPHE) OCH, 2-FEWk Me,Me - - Me
N X
429 A2 C |l _ OCH, 2-mEnjf Me,Me -~  -- Me
N
NC
430 A32 (I \© y OCH, 2-BE0H Me,Me - - H
® —
431 A32 Cl \© y OCH, 2-FEb% Me,Me - -~ Me
N
432 A32 (I | OCH, 2-BEiff Me,Me - -- H
MeO a”\
N~
433 A32 Cl | P OCHz 2-@% -—- Me’ Me - — Me
MeO Jé\
MeO
~
434 A32 CI N OCH, 2-BEf Me,Me - - H
MeO
=
435 A32 (I NI/ . OCH, 2-BEuk Me,Me - -~ Me
o O
436 A32 Cl OCH, 2-EEu Me,Me -- -- H
N A
HO
437 A32 Cl OCH, 2-FEnf Me,Me -  --- Me
N A
N
438 A32 Cl L _L OCH, 2-EEbf Me,Me -- - H
N7 ¥
NN
439 A32 Cl m P OCH2 2*“%% --- Me, Me - — Me
NT ¥
CN
440 A32 Cl Meo\@ OCH, 2-muf Me,Me --- - H
Y

C184164BX20151120C.doc

- 161 -



1542590

CN
441 A32 Cl Meo@ OCH, 2-EEhf - Me,Me - - Me
Cl
442 A32 Cl \© OCH, 2-Eijf Me,Me - - H
<
Cl
443 A32 CI \©f OCH, 2-mEWk - Me,Me -- - Me
444 A35 Cl  AboE OCH, 2-EWf -
445 A35 Cl 4-OMe-E OCH, 2-EW -
446 A35 Cl  AfEngE OCH, 2-EWf -
447 A35 Cl  3-(1-FE-1HIHWE) OCH, 2 -
448 A35 Cl 4-(1-EREL-IH-OLMEL) OCH,  2-BEWk -
N XX
449 A3 Cl |l OCH, 2-Eshf -
NT ¥~
NC
450 A35 Cl \© OCH, 2 -
<
N 2-EELH
451 A35 Cl | OCH I
MeO Z e’;\ 2
MeO N
452 A35 Cl i " OCH, 2-Elf -
HO
453 A3 ¢c |l OCH, 2-B -
N~ f\
NN
454 A3 C |l OCH, 2-Eif -
N
CN
455 A3s5 ¢ MO OCH, 2-Ehf -
¥
cl
456 A35 Cl \© OCH, 2-EWk -
<
457 A2 CN 4-THIg OCH, 2-EEfj Me Me Me
458 A2 CN 4-OMe-#4 OCH, 2-Fi Me Me Me
459 A2 CN 4-Os OCH, 2-Ef Me Me Me
460 A2 CN 3-(1-BFE-1H-WEMEL) OCH, 2-BEEWf Me Me Me
s
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461 A2 CN 4-(1-EPE-1H-GLME) OCH, 2-EEmf Me Me Me
N™xX
462 A2 CN | _ v OCH, 2-E5t Me Me Me
N ~
NC
463 A2 CN \© ’ OCH, 2-%Hf - Me Me Me
N
464 A2 CN L OCH, 2-EEb - - Me Me Me
MeQO J’s\
. MeO. S
465 A2 CN N OCH, 2-EEik Me Me Me
HO XN
466 A2 CN N OCH, 2-FEi Me Me Me
-~
N N
® 461 A2 N L OCH, 2-EEWF - Me Me Me
N '~
468 A2 CN OCH, 2-EEU Me Me Me
Ci
469 A2 CN \© ¥ OCH, 2-&Wf - Me Me Me
470 A5 CN 4-0imgEst OCH, 2-mEijk — - H
471 A5 CN 4-OMe-¥it OCH, 2-EEH — — H
472 A5 CN 4-Omes OCH, 2-FEif — - H
473 A5 CN 3-(1-BREL-1H-OB8EL) OCH, 2-FEl — - H
474 A5 CN 4-(1-BREL-1H-OEME) OCH, 2-FEh — - H
N™X
‘ 475 AS CN “\ /; OCH2 2-@”1* — — — — H
N ~
NC
476 A5 CN \© y OCH, 2-D&njk — - H
N™ X
477 A5 CN L OCH, 2-Eh — - H
MeO e’l\
MeO N .
478 A5 CN I OCH, 2-B&hf — - H
N A
HO N
479 A5 CN | OCH, 2-Wsik — - H
N A
NN
480 A5 CN [ _| 4 OCH, 2-Eh — - H
N ~
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481 A5 CN \© y OCH, 2-Wf - e e H
Cl
482 A5 CN \© . OCH, 2-EEWf - — o~ H
483 A22 CN 4-0mgEk OCH, 2-FEi Me
484 A22 CN 4-OMe-ZFE: OCH, 2-FELf Me
485 A22 CN 4-mfngest OCH, 2-F&lj Me
486 A22 CN 3-(1-FE:-1H-MEMEL) OCH, 2-PEWE Me
487 A22 CN 4-(1-BRE:-1H-MEMEL) OCH, 2-FENH Me
N
488 A2 CN |l _ 4 OCH, 2-BElf Me
N ~
NC
439 A2 CN @ ; OCH, 2-EWf Me
N
490 A22 CN L OCH, 2-FEW Me
MeO f(\
MeO N
491 A22 CN | OCH, 2-F&EWf Me
N A5
HO_
492 A2 CN OCH, 2-EUf Me
N A
~
NN
493 A2 CN [ [ OCH, 2-EsWf Me
N7 ¥
CN
494 A22 CN Meo\@ OCH, 2-EEl Me
Cl
495 A22 CN \©j OCH, 2-BH - Me
496 A23 CN 4-OogEEe OCH, 2-EEmf Me
497 A23 CN 4-OMe-f OCH, 2-El Me
498 A23 CN 4-0fpmL OCH, 2-ElH Me
499 A23 CN 3-(1-BE-1H-OME) OCH, 2-EEWf Me
500 A23 OCN 4-(1-FFE-1H-MME) OCH, 2-BE Me
s
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N™X
501 A23 CN [ _ OCH, 2-El Me
N
NC
502 A23 CN \© y OCH, 2-Ei Me
N
503 A23 CN | OCH, 2-FE Me
MeO f‘ ~
MeO X
504 A23 CN I OCH, 2-BEWf Me
N~ e’;\
HO N
505 A23 CN ] OCH, 2-Etj Me
NN
@ 565 Az ov | Ay OCH, 2k - Me
N ~
CN
MeO
507 A23 CN OCH, 2-Fif Me
S
ol
508 A23 CN \© OCH, 2-Esi Me
S
509 A26 CN 4-0oEi OCH, 2-Elj Me
510 A26 CN 4-OMe-%H OCH, 2-EEl Me
511 A26 CN A4-0ibogst OCH, 2-FEf Me
‘ 512 A26 CN 3-(1-BFE-1H-BtME) OCH, 2-BEN Me
513 A26 CN 4-(1-EEf-1H-IME) OCH, 2-ESI Me
N™ X
514 A26 CN | OCH, 2-EWf Me
N7 ¥~
NC
515 A26 CN \© y OCH, 2 - Me
N™ X
516 A26 CN | OCH, 2-FE Me
MeO S
MeO N
517 A26 CN OCH, 2-Esiff Me

C184164BX20151120C.doc

- 165 -



1542590

X
518 A26 CN I OCH, 2-EEuf Me
N~
NN
519 A2 CN |l _ OCH, 2-FEEnhf Me
NT ¥~
CN
MeO
520 A26 CN OCH, 2-Wifk Me
<
Cl
521 A26 CN @g’ OCH, 2-EW Me
522 A31 CN 4-Mimgs OCH, 2-M&l Me, Me  ---
523 A31 CN 4-OMe-Fi OCH, 2-EE - Me,Me - —_— —
524 A31 CN 4-Mpmes OCH, 2-FEnf Me, Me  ---
525 A31 CN 3-(1-FHE-1H-HME) OCH, 2-%El Me,Me --- - -
526 A31 CN 4-(1-FE-1H-MME) OCH, 2-FEW Me,Me - - -
N
527 A31 CN | _ y OCH, 2-Wlf Me,Me - - -
N ~
NC
528 A3l CN \© ' OCH, 2%Hf - Me,Me —- -
N™™~
529 A31 CN P OCH, 2-Wuk Me,Me - = -
MeO $L
MeO \\
530 A31 CN » " OCH, 2-Wik Me, Me  —o= - -
HO N
531 A31 CN N OCH, 2-EEl Me, Me - - -
P
N N
532 A3l CN [ //Lg OCH, 2-EUf Me,Me -  — -
N ~
CN
533 A31 CN Meo\@ OCH, 2-Elf Me, Me ---
Cl
534 A3l CN \©j OCH, 2-&uf Me, Me - -e= e
~
535 A32 CN 4-nogk OCH, 2-D&f Me,Me - - Me
536 A32 CN 4-OMe- %% OCH, 2-EEHk Me,Me --- - Me
S
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537 A32 CN A-0ME OCH, 2-BEU - Me, Me  --- —-- Me
538 A32 CN 3-(1-FFE-1H-fP$E) OCH, 2-BEl Me,Me -- - Me
539 A32 CN 4-(1-PE-1H-HME) OCH, 2-EElf Me,Me --- - Me
N™ X
540 A32 CN I _ OCH, 2-FEWk - Me,Me --- -~ Me
N
NC
541 A32 CN \© y OCH, 2-EW - Me,Me - - Me
N~ X
542 A32 CN | OCH, 2-B&WH - Me,Me - - Me
MeO éé\
MeO N
543 A32 CN OCH, 2-BMf - Me,Me - - Me
® it
HO_~
544 A32 CN OCH, 2-EHf - Me,Me - - Me
N~ rj\
NN
sas A2 CN | OCH, 2-&W - Me,Me -- - Me
N ~
CN
546 A32 CN Meo\@ OCH, 2l - Me,Me --- - Me
cl
547 A32 CN \© y OCH, 2-EWf - Me,Me -- - Me
® 548 A35 CN 4-tiEs OCH, 2-&Wf -
549 A35 CN 4-OMe-%% OCH, 2-FWf ...
550 A35 CN 4t OCH, 2-BW -
551 A35 CN 3-(1-E9t-1H-UOsEL) OCH, 2-BBUf -
552 A35 CN 4-(1-BFZL-1H-BHOSE) OCH, 2-BSUfk -
N™
553 A3 CN (I OCH, 2 -
N
NC
554 A35  CN \© OCH, 2HW - -
¥
i 2 s
555 A35 CN | OCH, 2-
MeO Z é”\
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MeO

AN
556 A3S CN % OCH, 2-BHf -
HO N
ss7 a3 on [l OCH, 2
NN
558 A3 ON OCH, 2-EUf -
N7 ¥
CN
559 A3s CN MO OCH, 2B -

ES

Ci
560 A35 CN \© y OCH, 2Bt -

ES—BET  AZFHPLSYRRBTRPRIIERKXWUDZ B

REH -
"l HET W . X Y Z R..,Rp R R;, R, R
P CTQE% . lasIN1b 2 3 7
561 A2 Cl  A4-TmEE OCH, 2-BEbf --- Me Me Me
562 A2 Cl 4-OMe-¥%i OCH, 2-BEWf --- Me Me Me
563 A2 Cl  A-pmREr OCH, 2-IEWf --- Me Me Me
564 A2 Cl  3-(1-BHEL-1H-OHPEL) OCH, 2-BENf - Me Me Me
565 A2 Cl  4-(1-BFE-1H-OEMEEL) OCH, 2-P&Elf - Me Me Me
NS @
566 A2 C | OCH, 2-B&Ebf --- Me Me Me
N7 ¥~
NC
567 A2 Cl \© y OCH, 2-&mf - Me Me Me
N
568 A2« | OCH, 2-BEWf --- Me Me Me
MeO f’\
MeO N
569 A2 Cl NI/ . OCH, 2-BEhf --- Me Me Me
HO_
570 A2 (I I OCH, 2-Wif --. Me Me Me
N = ;é\
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NN
571 A2 C L OCH, 2-DE0ff --- Me Me Me
N
CN
MeO
572 A2 (I \@ OCH, 2-BEE0f --- Me Me Me
Cl
573 A2 Cl \Q; OCH, 2-BEWf --- Me Me Me
574 A5 Cl  4-UEoEE OCH, 2-FElf --- e = H
575 A5 Cl 4-OMe-Z%t OCH, 2-EEif - R
576 A5 Cl  4-mEogest OCH, 2-BEhf - - - H
577 A5 Cl  3(1-EFE-1H-UEPSE) OCH, 2-EEMWk --- ' — H
@ s A5 Cl  4-(1-EFEE-1H-DP4SEL) OCH, 2Bl - e H
N
579 As o cL OCH, 2-BEUf - - - H
N
NC
580 A5 CI \Q OCH, 2EW —  —  — — H
o
8 Cl N oC pRI
581 AS ! H, 2- - --- — - H
MeO Z a"\ :
MeO X
582 AS [ Nl/ " OCH, 2-D&E0f --- ——- -—-— H
HO_
583 A5 CI | OCH, 2-Bsiff --- — - H
® it
NN
584 AS C [ _ OCH, 2-FEW --- - - H
NT
CN
585 As ¢ MO OCH, 2V .. — — H
oy
Cl
586 A5 Cl \© OCH, 2-BWf - — - H
S
587 A22 Cl 4-WSEE OCH, 2-E5Wf --- Me
588 A22 Cl 4-OMe-¥i OCH, 2-Elf - Me
589 A22 Cl 4-0imgst OCH, 2-EEff --- Me
590 A22 Cl  3-(1-BE-1H-WME) OCH, 2-EM - Me
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591 A22 Cl  4-(1-BBE-1H-OMEEL) OCH, 2-EEWk --- Me
N™ X
592 A2 C OCH, 2-HEWf --- Me
N7 ¥
NC
593 A2 Cl \© OCH, 2-BHk —  Me - -
<
N
594 A2 L OCH, 2-WEbk --- Me
MeO é"\
MeO X
595 A22 Cl " OCH, 2-Wbk --- Me
HO N
596 A2 Cl I OCH, 2-F&hk --- Me
N~ ef\
NN
597 A2 C OCH, 2-B&Wk --- Me
N7 ¥~
CN
MeO
598 A22 Cl OCH, 2-MWk --- Me
¥l
Cl
599 A22 Cl \© OCH, 2B -  Me  — -
X
600 A23 Cl A-DoEE OCH, 2-EEff --- Me
601 A23 Cl 4-OMe-# OCH, 2-Ebf --- Me
602 A23 Cl 40ttt OCH, 2-BEbff --- Me
603 A23 Cl  3-(1-EFE-1H-HEME) OCH, 2-Ehk - Me
604 A23 Cl  4-(1-EBE-1H-EME) OCH, 2-Bik - Me
N X
605 A2 C OCH, 2-Hbf - Me
N
NC
606 A2 CI \© OCH, 2-W -  Me - -
o
N™X
607 A23 Cl L OCH, 2-EEWf --- Me
MeO ;\
MeO X
608 A23 Cl N " OCH, 2-EEWf --- Me
HO_
609 A23 Cl OCH, 2-E --- Me
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610 A3 I | OCH, 2-BEUf --- Me
N7 ¥~
CN
MeO
611 A23 Cl \@ OCH, 2-EEWf --- Me
~
cl
612 A23 Cl \© OCH, 2-EWf -.- Me
~
613 A26 Cl 4-0BEHE OCH, 2-EEWf --- Me
614 A26 Cl 4-OMe-% OCH, 2-BEbf - Me
615 A26 Cl  4-OHDAEL OCH, 2-BElf --- Me
616 A26 Cl  3-(1-BRE-1H-UtPEE) OCH, 2-EWk --- Me
@ A26 Cl  4-(1-EFE-1H-IHME) OCH, 2-BEWf --- Me
NS
618 A% Cl OCH, 2-BEWf --- Me
N7
NC
619 A2 Cl \© y OCH, 2-BWf -  Me - -
N
620 A26 ClI L OCH, 2-BEHf --- Me
MeO é”\
MeO X
621 A26 Cl P " OCH, 2-Eiff --- Me
HO
622 A26 Cl | OCH, 2-B&Wk --- Me
N A
® —
623 A26 Cl |l OCH, 2-EEWf --- Me
NT
CN
MeO
624 A26 Cl OCH, 2-BEWf --- Me
S
cl
625 A2 Cl \© OCH, 28U -  Me - -
<
626 A3l Cl  4-OfoEH OCH, 2-EEmf - Me, Me --- -
627 A3l Cl 4-OMe-EE OCH, 2-Ehf ... Me, Me --- -
628 A3l (] 4-“&,“@5 OCH, 2-@&% R Me,Me --- .-
629 A3l Cl  3-(1-FFE-1H-ME) OCH, 2-BEHf --- Me, Me - ---
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630 A3l Cl  4-(1-BFE-1H-IEME) OCH, 2-BEWk - Me,Me --- -
N
631 A3l OCH, 2-BWf --- Me, Me - -
N
NC
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N
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MeO N
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HO._~
635 A3l Cl | OCH, 2-BWf --- Me, Me --- -
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636 A3l Cl |l OCH, 2-Wif --- Me,Me --- -
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MeO
637 A3l Cl OCH, 2-BEWf --- Me,Me - -
¥
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638 A3l \© OCH, 2-F&EWf --- Me, Me - -
<
639 A32 Cl  4-tnes OCH, 2-%EWf --- Me,Me --- -~ Me
640 A32 Cl 4-OMe-#% OCH, 2-B&EWk --- Me,Me --- -- Me
641 A32 Cl  4-EEL OCH, 2-BEiff --- Me,Me --- -- Me
642 A32 Cl  3-(1-FFE-1H-OtMEEL) OCH, 2-BEf - Me,Me --- -- Me
643 A32 Cl 4-(1-FE-1H-HME) OCH, 2-BEWf --- Me,Me - - Me
N~ X
644 A2 C OCH, 2-FZlf --- Me,Me --- -- Me
N
NC
645 A32 Cl \© y OCH, 2-B&EWk --- Me,Me --- -- H
NC
646 A32 Cl \© y OCH, 2-BEWf --- Me,Me - - Me
N
647 A32 CI L OCH, 2-EEWf --- Me,Me --- -- H
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N
648 A32 Cl | OCH, 2-Ebf --- Me,Me -- -- Me
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649 A2 Cl SN OCH, 2EW -  MeMe — - H
MeO N
650 A32 (I NI/ . OCH, 2-EWf --- Me,Me --- --- Me
HO._~y
651 A32 Cl I OCH, 2-BBiff --- Me,Me --- - H
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HO._~
652 A32 I OCH, 2-BW --- Me,Me --- --- Me
N F
NN
653 A2 C OCH, 2-Bh --- Me,Me - -- H
N
~
NN
654 A2 C I _L OCH, 2-BEmf --- Me,Me --- -- Me
@ N7
CN
MeO
655 A32 Cl \@ OCH, 2-Elff --- Me,Me --- -- H
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CN
MeO
656 A32 Cl OCH, 2-BWf --- Me,Me --- --- Me
R
cl
657  A32 Cl \© y OCH, 2% -  MeMe - - H
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658 A32 Cl \©; OCH, 2-EWk --- Me,Me - -- Me
@ s A35 Cl  ANfEs OCH, 2-EEWf -.-
660 A35 Cl 4-OMe-%E: OCH, 2-BEWf ---
661 A35 Cl 4-mex OCH, 2-BEf ---
662 A35 Cl  3-(1-EE-1H-HME) OCH, 2-EU ---
663 A35 Cl  4-(1-EE-1H-HME) OCH, 2-BUW ---
N™ X
664 A3 L OCH, 2-EHf -
N
NC
665  A35 Cl \© OCH, 2B . -
4
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NN
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N
CN
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671  A35 Cl \© OCH, 2-EWf - -
o
672 A2 CN 4-UBEE OCH, 2-B&lf --- Me Me Me
673 A2 CN 4-OMe-FE OCH, 2-EEWf --- -—-- Me Me Me
674 A2 CN 4-DHDAEC OCH, 2-B&if --- - Me Me Me
675 A2 CN 3-(1-FHE-1H-ft0$E) OCH, 2-FEMk  --- Me Me Me
676 A2 CN 4-(1-EFL-1H-IEMEL) OCH, 2-BEWf  --- Me Me Me
N X
677 A2 CN | _ y OCH, 2-BEWf --- Me Me Me
N ~
NC
678 A2 CN @5 OCH, 2-B&Wf - - Me Me Me
N
679 A2 CN L OCH, 2-Blk --- Me Me Me
MeO ¥~
MeO N .
680 A2 CN OCH, 2-Bik --- Me Me Me
AN
: HO X
681 A2 CN NI/ . OCH, 2-BWk --- Me Me Me
NN
682 A2 CN u\ /) OCH, 2-Bif --- Me Me Me
N7 ¥~
683 A2 CN OCH, 2-B --- Me Me Me
Cl
684 A2 CN \Q ’ OCH, 2-BEWf - Me Me Me
685 A5 CN 4-fsgk OCH, 2-BEL - — - H
686 A5 CN 4-OMe-## OCH, 2-EEWf --- — -— H
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687 A5 CN 404w OCH, 2-WEtf - e — H
688 A5 CN 3-(1-EAE-1H-0P$E) OCH, 2-EEMk  --- - —-— - H
689  AS CN 4-(I-F-1HWME) OCH, 2-EW — - o H
N
60 as oN UL OCH, 2-BWf . .  — — H
N ~
NC
691 A5 CN @ ’ OCH, 2-EEWf — - — — H
=
692 A5 CN W OCH, 2-BEWf — ... e H
MeO e”\
MeO
693 A5 CN > ’ OCH, 2-EEWf - - — H
HO
X
. 694 AS CN N OCH, 2-BEif H
NN
695 A5 CN I OCH, 2-WElf - - H
N ¥
ci
696 A5 CN \© ’ OCH, 2-EWf - o o - H
cl
697  AS CN \© y OCH, 2-EW ... . e H
698 A22 CN 4-0tiogk OCH, 2-FEhf  --- Me
699 A22 CN 4-OMe-FHE OCH, 2-BEOj - Me
® 700  A22 CN 4-Dodg OCH, 2-EUf .. Me
701 A2 CN 3-(1-FE-1HMMWE) OCH, 2-EBUf . Me
702 A22 CN 4(1-BE-1HWE) OCH, 2-BW - Me
N X
03 A2 ON [ OCH, 2-FEtf - Me
N ¥
NC
704 A2 CN \© ’ OCH, 2-%Wf -  Me - — -
AN
705  A22 CN @ OCH, 2-WWf - Me
MeO J"\
MeO N
706 A22 CN P " OCH, 2-BE - Me
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AN
707 A22 CN N OCH, 2-BEWk --- Me
NN
708 A2 CN [ _| OCH, 2-EEMf --- Me
N7 ¥
CN
709 A22 CN Meo\@ OCH, 2-BEWf --- Me
‘ cl
710 A22 CN \© ’ OCH, 2-FEWf --- Me
711 A23 CN 4-0ngkt OCH, 2-E&Hf --- Me
712 A23 CN 4-OMe-3%E OCH, 2-EWf --- Me
713 A23 CN 4-0fpmkE OCH, 2-EUf --- Me
714 A23 CN 3-(1-FAE-1H-HEMEL) OCH, 2-BEMf  --- Me
715 A23 CN 4-(1-EFE-1H-MEMEL) OCH, 2-BEWk - Me
N
716 A23 CN [ _L OCH, 2-BEWE --- Me
N ¥
NC
717 A23 CN \Q y OCH, 2-WEif --- Me
NTX
718 A23 CN P OCH, 2-FEW --- Me
MeO e‘é\
MeO N
719 A23 CN P . OCH, 2-BEWk --- Me
HO N
720 A23 CN N s OCH, 2-EEWf --- Me
NN
721 A23 CN |l _ OCH, 2-FEMf --- Me
N
CN
722 A23 CN MeO OCH, 2-EWf .. Me
Cl
723 A23 CN \© ' OCH, 2-BWf -  Me - - -
724 A26 CN 4-IHoFE OCH, 2-BEHf --- Me
725 A26 CN 4-OMe-Z#L OCH, 2-Bhf --- Me
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726 A26 CN 4-MoE OCH, 2-EEW --- Me
727 A26 CN 3-(1-BFE-1H-UE0E) OCH, 2-Bhk - Me
728 A26 CN 4-(1-BPE-1H-DtME) OCH, 2-BEW --- Me
N
729 A2% CN [ _ OCH, 2-BEWf --- Me
NT ¥~
NC
730 A26 CN O ¥ OCH, 2-%Hf - Me oo e
N
731 A26 CN P OCH, 2-BEWf --- Me
MeO ES
MeO
732 A26 CN P ¥ OCH, 2Bl . Me o e o
HO
AN
‘ 733 A26 CN NI/ . OCH, 2-Esif - Me
NN
734 A2% CN (I _ OCH, 2-EEMf --- Me
N
CN
735 A2 cN MO OCH, 2-BWf —  Me =« oo o
Cl
736  A26 CN \© ¥ OCH, 2-Esf - Me o o
737 A3l CN 4-0mgk OCH, 2-Elf --- Me,Me - - -
‘ 738 A3l CN 4-OMC-§E§ OCH, 2-@%* — Me, Me - - -
739 A31 CN 4-0toges OCH, 2Bl - Me,Me - - -
740 A3l CN 3-(1-BFE-1H-BEMEE) OCH, 2Pk - Me,Me - === -
741 A3l CN 4-(1-BFE-1H-EEE) OCH, 2-BEWk  --- Me,Me - - -
N
742 A3l CN y OCH, 2-EElf --- Me,Me - - -
N ~
NC
743 A31 CN \© y OCH, 2-BEOff --- Me,Me --- - -
N
744 A3l CN | OCH, 2-B5Wf --- Me, Me <= = -
MeO e"‘\
MeO
X
745 A3l CN b " OCH, 2-EEW --- Me, Me - - -
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~
746 A3l CN I OCH, 2-EWf —  Me,Me - - -
NTSN
747 A3l CN | OCH, 2-EHf -  Me,Me -~ - -
N7 ¥
CN
748 A31 CN MO OCH, 2-BHf --  Me,Me - - -
Cl
749 A31 CN \© y OCH, 2-EWk —  Me,Me w - -
750 A3 CON 4OBEE OCH, 2-W —  MeMe - - Me
751 A32 CN 4-OMe-3f% OCH, 2-EWf -  Me,Me -~ - Me
752 A32 CN 4P OCH, 2-EWf -  Me,Me -- - Me
753 A32 CN 3-(1-FFE-1H-ME) OCH, 2-EEMNk - Me,Me -- - Me
754 A32 CN 4-(1-FFE-1H-ME) OCH, 2-EWf --- Me,Me -- -—- Me
N™ X
755 A2 CN |l OCH, 2-BEWf --- Me,Me - -- Me
NT ¥~
NC
756  A32 CN \@L ¥ OCH, 2-BHf --  Me,Me - - Me
N
757 A32 CN L OCH, 2-EEbf --- Me,Me --- --- Me
MeO S
MeO N
758  A32 CN N OCH, 2-EWf -—  Me,Me - - Me
HO N
59 anooN ol OCH, 2-Elf Me, Me Me
NN
760 A2 CN | | OCH, 2-EW -  MeMe - - Me
N7
CN
761 A32 CN Me© OCH, 2-Ehf --- Me,Me --- - Me
\;‘\
cl
762 A32 CN \© y OCH, 2-EW -~  Me,Me - - Me
763 A35 CN 4-rEs OCH, 2-EEWf -
764  A35 CN 4-OMe3% OCH, 2-FEWf -
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765 A35 CN 4-0ipest OCH, 2-BEWf ---
766 A35 CN 3-(1-BFf-1H-HM%) OCH, 2-BEb -
767 A35 CN 4-(1-BBE-1H-HtHE) OCH, 2-EElf ---

N
768 A3 ON | OCH, 2% -
N7 ¥
NC
769  A35 CN \© y OCH, 2-EWf -
N
770 A35 CN L OCH, 2-EEMf ---
MeO e”\
MeO
771 A35 CN SN OCH, 2-ESUf -
° O
772 A35 CN v . OCH, 2-FEWf -
NTSN
773 A35 CN Ik _ OCH, 2-%if .-
N ¥~
CN
774 A3s CN MeO OCH, 2-EEWf ---
¥
cl
775  A35 CN \© y OCH, 2-FEMf -

2 R 5 5
@ supaELEEENEREYEBYSHEASY  Eash
BEMEZRD  (DRADLEY  ETEMREE L TES

B RWE L TES Y RE - B EE
B A WA 2 SRR IR A IE ({5 R Y ) B T Y o
FIR . ORRAIR - EEBEE  SAEE  RE - ERER - S E -
P - SREREE  REENEE  EREE  SRASE - B
FRHEMAS - BN SRR OB - O R B 5] & S o
B G o (b 70 T 48 B (B0 )48 O 3 3 46 1B R S S B 4 B9 A
Pg - LAY RERERER BT REY  REGRSE) - HE - BER

>
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BEHEEENRE T)RE - £ BEHEHT L&YW EEZSL
LYy EEESGERES R REEHTEE ST fla
fi o0

12— FEHEAI > 7 LIRS RS 75 = (B 40 B AR P (1V) 3 B ) 3k 4 B8
bay RAZFAEVBETEERD - ADRUDEEYERE
RS S - TR 2 TR ROE B A IEK - A
& (Ringer's) /5 ~ 2538 AL 4R - hob - 3 % BT 5% i 46 5 B o2 o 1 0%
WIS - MR E S TEAE— SR B e BEe
Bt BB B T HOMES o b Ah - 540 BS S BS BY S 7R O R Y L %
o REARGEG R R STHEYE - ZSARYTEHY A
SR E RIS - RS ER YT A B A R N
FEES SIS SOpHEGE R EEE - BHFAGH o H0
ZEE M AL - BALET - SULE  AEMREMILE - (D) - (D)
RANLEVEZSHARY T BETEERAS(L > BEBETER
EETE  BE  BERENLERBFEEABLMHERRBEER
TAGEIE - HNIVIRE > BERY T AEE T EE - ISR TE
S K e S R T o O T AR B8 5 0 0% U 1 R 4D
PR E R BT B R SEE - ME TEE BT AE R E S RGBT
2 Y FREEISAE b DS R ORI FIER 13T
TEE YA -

FE—ERES > RO (DRSS TEHSIABERS b E
ME A BINBERERT)RER - BRBEY—RTLER
D (EANEEYEREE LT HS BB D2 AR - EREE
B MBRARIARD - ADRADEEY - BIO3AKEE -
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A GHMKERE L ES I REMBRIFRAKEEE S » HEH
BRAKTHENEHGEG TEBRSIA - 5| AR > BETFEHyES
NEFRBREREFLRVERERE

E—8HRA+  LEAFZABEEKXI - ADEJADEEMZ B
SRS BEER - AXFTRAME "HAKRSE | ERGEERAEU
TEAZEW&FEEaRO - ADRANDIEEYW 2 BEE S HE B IR
ZE A& A R T 0 &K B 88 FL 3 2E T S B A 2 R 25 40 I 2 B e A S
= F 5 (R 7 BL T XK B : Lazorthes® A > Advances in Drug
Delivery Systems and Applications in Neurosurgery, 143-192 ; % Omaya
F A » Cancer Drug Delivery, 1:169-179 » RN FEH U HHFRXHEALE
X))o fifE THEHER EREEMTRNEZEEUEEREZE
Eig - MosE T/NESEEE RN EEERCES RIS EREEE
oo WTEE TR E , BN EEKTHESE PR EREIE - FEHRE
EEHEEAOD  IDERUNMLEeEMz BEE SN ERERH TE
HREMAGRO IDRADEEYHREE FlE NS0 -
RAH  THERESEY REELELHABSZEERPIUERR
(Hank's) AR MR BSR)TPHALCEBEEESY - 4 - TTEBE R
A BRESYWERENKERAEEFTSBRET - KB EER
X EHNUEZBIMBEE S RE BT EEH T X B wE A
BOEEHE)

E—EBRf+P  #FHAKZEIHBEEERKO ADEJD{EEY
CBEHESYHREZERBE S - FHUKLHPIMEFEEES L83
ZEAKRERN - EF—BEHRPT  KHUIIBFHARBAZS RS
HENAFRERNCHEEZABAKED - BHMS > TBEBINER
AR ZEF - B IR EHE/INNE=RFEOEE P -

ES—EBHpld  FHINZERB/NESEFINERE S PR
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HEREHGY

HRALO®KE  —FKIUUTESNEBERNZPAKREHL
& fERl - B BRA C ERRBINKEEZEMRE ;- nHISHE
MO SKMER - BITR - KA - B BEEE - fERTE - KO
AzZERafReABR LR MR ZEEKE - ZFRBE
B tE R - AAERE - RS R - BIEE - BHRE - BRE - F
EERAFEE - BEEEREE SRR KRBT - By BN K bR
85 - RAVE  ERNEKRBRSEERGEERER - 2SR B ERY
KR FREEECEFEE)— & MRS - BAEERSUROMm -
R 0 ST TR A 5 40 H O B RE AE B Be B H U 0 HE BR s T A e
LUEEESBE S ZHU -

ROFERZBEARTEHRUT IARERS - &0 - AD K
e HEEREERES  AEFEMEFRSREREY  LERNHE
fthEELEYENIENESYWETE) UEBGEB SR AZL -
BR SR P i 2 B E B R IR P RIS - EEEREE B ARKIEEHHE
AEEAE  HEBEEARRR)ES > SEAE  EE - HEE - X
WIFLER s ZREEK ~ /NE - KIE - BRRE - (EMEDZ RS - &4
Z PIUNFEEER KAEFEGERNEPRERERN - KH
B aEfMineBrREER  UAESE  PIMHBKEBE - 5F
B BRNAR R BSOS AR IR EEE Z G rS el - B\ - &%
ECHE - PIANEEERRA -

ROERZBECEEHABEE > EJEM k(o 2 E R W EE
BE o REKABEE > HP/EWRDEKSCHES » PlaOTedd « &
BoEsmED  FREERAKLCEFSEEER - RERKLER -
OFAKREREESR HUGRFESANMABHEE - Ao - XI5
Ot 0% OF e« R0 & (carbopol) 5E BB ~ B Z 282 ~ R/ _FALEK ~ BB
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M RBEARBHSEEIEEY - O B SR EALGR SR
AN ANENRRBESHCEVMER ZFEAHES -
HREEEGIOOR - 55 - &  RELHE > TEFAEDPE
HBRARKZEREZFER - ZEBERELENTHAELN -
ERTERAKRNTUREFEE @IS KEBE BEE
BZREGFE BRREZREZHARYIIUUTREAERE : RiER -
W - AEE - AR - B REORNBEBHEELY > EBRIEMERH I
HEAXERNCHAZEEEE - HRNA - BEER - BT RFIK
NIER > FIZRHEEY—RITERFKUEBSEREZIRER  HEE
HREAEEPHREZY - BEAMERSEMBERBREE 2810
o KMERBRFRALERZE(PINEERTEY - EBEH - B2%
L 0% U R e B E R B BOBUR B (BN ONBERE) - KRR R BHEE
FEEHEEATFRIGERYRERPFREANE -
CEBRAZEY I REITHEHKEYEABE BRI MR EES
REFE  ZBMPREZRT AEREEEB AETARBERMER
PR BRI EY - ZEMBGEOIEREZ B -
LEVTTRBHENBRUCEL FAREY > TREHELAK
R B BFR AR BB AE - KEE - B BREE
ZF - mE - HRBE -
EEYHRA UK REERALRYERETE - KEBIZIRTE
FRO IDERADEEMHEBAREKEBEEZRZBEEZES
V- ZFRMBREERZE  OINAPEEERN  FEBES K
NEFEBER BN BZZ2RAUBER -  SEHB RS S B
B ROHMBISERE - PIORAGFEZGEREBIORBER) - it
SIEVARBBZEGSEMPINEEZATERERE) BEIRhEs
EEEMGREZGCED@I O+t Z 8 GHEE) B ZEHGTE
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HENBECHEBEZREZECEYBIOES LG L EEEHER
Bs)  BEZWAT4AEERRACHEERZREZE S EDBIW
BEZEFOKUABEEMNER) KEBRIRILTEE —KEEHE
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EZHB@EOEEBEEBEREEME)  RAFEZBREGIOAXEIN
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REHAaY T E S EE B HNAEBERE M PRE -
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BERTEY HE - KESYWBIONEZ ZB) -

ERBRRAREAE - LEYERABEHERGILN > —8 8
Hfe - Z&& PR - —_E&NEIK — SR IHEMBERB)HE
WILRBBEZHEZRETXEMBHENEEZREE - ENEREE
BRAT  BEEUTHEOHRHEMFAREELTEZERAE - AR
ABEIRASFTZBIOBEBZBERESTALEASELEYEARE
EMREEBIOABIBRZHREEY -

— RS > BEEIETE0.01-100 mg/ AT HEZERE/REE
A BEE0L-10 mg/ATEE/REEAN  BESXERE—XRPELH
E EBETUUE2RANBEEMRERE MR - =X~ @K -
REELZRERIEREH -

IEEAIERE— S ER RLH - BB M1 A 5 R IeEH
CREZLCHBFEREYHSHKE - FE—FBRT > RERIEIRE
HAEBRREZ " XHEBERGBIOEHELEERERITFEENZ
BRI ZBEEHAREYRE Y B RIFHREBEER S
HOEREMIERE T A - BN RIREE M Z AgsF N2 RFEF]
B & - #4102 R Remington's Pharmaceutical Sciences” £ 7 IR A&
Maack Publishing/t 5] » Easton Pa - R #EZHEBEI TR B EEEY
B AKREENBEESERFTUMMUELUEEMERRE R - R K
O~ ADEADEEDZHKE  ZFELTEEGIOMARREEE -
BMERFFEZSSE -

&2 EH
ERA A

EfE : EFRESHT P EHBMCS57BL/6]/NE (Charles River ; 20-
25 g) > {8 A ik & #0 & (PPI) & &b » H {F A i t£ DBA/2N/\ B, (Charles
River, 20-25g) - EFAAME ST » LAE/FEEI2 ht/BEEEBE D EES
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v Hbhe Rk KABEEES -

6 {4 [B] % K2 FE - 1 ™7 &[5 B 46 (Kinder Scientific, Poway CA)¥ &
M -  BZERTIEMERMFIERZREES - REZE (R
EREHUEATEERZEFAMERKIEE o 8l 47 6 ¢ (5 47
BkE®RZBREERENBZRBREERERK - T8 XsET
W EHESH > BEREMNS mAER  BNBRFRES —EBEEK
b HEIMRERK L - BRBEMRERER20E - &8 SR &M
RYBUsE HEEMERERZI0RGBRARK - A B0 &0 &
VNEEXEFRFRZERES —A) BRNEBEBERE2HRPEFERE
B R&EB(EEAABIR/NERFR)ZKRE - B AERE
BRI P EINEV0%E B I AEES EBEENRRTSP

PPI : ¥ /NE BB E AN = & (StartleMonitor, Kinder Scientific,
Poway CA) - 7£ % R 1R B2 B (B A5 P (R f5 8% € & 6577 H (dB)
ZHREPETIWATEZIFERE - EIEER - 2HU(EI20 dB
IR G R EAOER Y BERR  ATMERBESF T FAEZSERE - A
BUBEEIEFE/ BB AERN SR 255 0 BB Ak & (120
dBRIGEA0ER) ~ A - K= FAARkE k&5 > EPAiicE
BRERFE20ENZ67 - 69874 dB - HEIEMRIEINFHI0ZY
> 120 dBARE - BRI ESEKG THEZI12RAR - #5760
B R BMMERERLISY - REBTHAEFHEPPIF L ¢ (1-(31 3 ATk
E AR 2 R R EE) /¢ B M pO Ak @ 2 R IR S FE)) x 100 -

MK-801-FHZ L 8fE - EHHAAZIEEI0 mintk > F/NEEH
BERAAEPETI0 minZ FEALIEE - FEBENFARER > 460 min
NHEGTEE - AREEBE/ DR RAAMACEY > HIBIRERK
BRI EE G - A ERIS min> BRK/NEREHHAAE LR
EAMK-801(0.3 mg/kg » BREERENIZE > FHR09%EKP) - HEERIL
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B E s ER R E NSRRI EGIEE - MEBEUASH ZBEE
3 7 B 5% B 72 ¥ (Ethovision 25 2 # B - Noldus/ 5] » Wageningen,
Netherlands)

EME B EESALERREROEAZ S B&EH L
VBB RUELE I BRY -  EEESHSEHSYEE= 2R
B SXRABZHEAEIONZ HE -

BBIW  FAEANEEHANOVARIER A I B
£ B {8 f Tukey'sZ 1% bL 8O0 3 30 51 4 B 1K O 3% (Student's t-test) 7k
ST &G 2 B M ANOVAY Z & » B # F Bonferroni | 3 5 i &
[ ANOVA - B4t BEE M 2 fE# R T Bp<0.05 -

E BN T A

hPDE10A1ESE M #5150 plEEMHE > AMEPDEIOA RS A 5 £150
ul PH]-cAMP—#E 5% #2053 88 (FE37°C T) - £ Greiner 96 FL1 mlfs [
T E S E - £20 mM Tris HCl pH74 # f2E > H £ 10 mM
MgCl, * 40 mM Tris.HC1 pH 7.4 #% #2[*H]-cAMP - # (5 {EPDEfs & &
(TE70°C T)RK 1L K FE » B FERRN2S nit B EFBELHE105
# (1£37°C T)E[’H]-5'-AMPE L & PHI-BR £ - #5 HR 0200 pl Dowex
Bt Hs B BT T CAMPEAMP 3 B K AR BRE - B S IRB205 8 - A&
#% 542,500 rp.mBEL3SE - BHS0 LB RERERNEFRE®
i (Greiner 96F], Optiplate)d 22 200 pl MicroScint-209 37 R % 3043 §& -
Z #% 1E Perkin Elmer TopCountPJ {8 5 23 F # {73 HY -

hPDE10AIES I © BRERINAAER > 1511 plEEHIE > 0415
ARNMZESO pl PH]-cAMPR 50 pl4E#i#8 A PDEIOALS » HIR B EE:E
W5 K EH 247 - 5 I Prism#K 88 (GraphPad/\ B] )R 43 A 8L - A&
HZREUECEMEBRRTRS - BF "A, B2 LS ZICH /N
RRENRS0oM - BF "B, HZIEEWZICsfE A 50 nM
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141

4-(5,5- Z R E-4- (ISR -3-(4- (I -2- B FR 6 ) A5 5K)-4,5- — &k
UR-2- ) B
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5-(4-2FEL)-2,2- Z B EL-4-(4- (PENh-2- 2L B S R ) R L ) R g -
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5-(4-FHFE)-2,2- T I E-4-(4- (- 2- B B R AR SR Lk -
3(2H)-fH

154

2,2- " HE-4-(4-(EW-2- B R EE) FE)-5-4-CHRB ) F L)
IRg-3(2H)-ff

155

2,2-ZHE-4-(4- (B 2- B REE)FER)-5-U-CRPSE)EE)
DXIE-3(2H)-E

156

2,2-Z B E-4-(4-(EIR-2-E R ) FH)-5-(4-(2,2,2- ZH ZHE)HF
E-)UKI-3(2H)-EH

. 157

5-(4-Z|EEFEL)-2,2- Z B EL-4-(4-(FEk-2- BL FR U BE ) 2L ) B I -
3(2H)-H

158

5-(4-RRNEEFE)-2,2- T FFE-4-(4-(TE -2 5L B S 1) AL )k g
3(2H)-ER

159

5-(A-(ZRFEE)FE)-2,2- T RE-4-(4-(EW-2-BEHER)FE)
0XIFE-3(2H)-E

161

5-(4-CRNE N EE)FH)-2,2- “HE-4-(4-(BW-2-EF EH)HF
)RR -3(2H)-EH

162

2,2-Z I E-A-(4-(BIR-2- B R EE)FE)-5-(4-2,2,2- ZHZEH)
ZFL)RIE-3(2H)-FR

166

5-CEF[c][1,2,5]88 —04-5-55)-2,2- — FAEL-4-(4-(BE U -2-BE FR 6 )
2 FL)BRIE-3(2H)- B

167

5-(EEFE[CI[1,2,5]08E - 5-5)-2,2- = K -4-(4-(PB U -2- L 4 )
)UK -3(2H)- B

169

2-(ZRHAEE)-5-(5,5- T RE-4-fIFE-3-(4-(EM-2- AR EE)
E)-4,5- T EIRIE-2-2) T HE

174

2,2- = B 4-(4-(REW -2 L FR ) S0 )-5- (VA 4- ) Bk -
3(2H)-f

164

2,2- = B - 5-(4- B B A )4 (4-(FETH-2- 2L FF 45 36 -
3(2H)-ER

170

5-(4-(1H-TUP- 1-Bo)405)-2,2- T HIEL-4-(4-(EE - 2- R R S B
£5)BKIF-3(2H)-FH

249

2,2- B E-4- (ML OE-4- 5K)-5-(4- (e - 2- B FF R ) 3 B ) R -
3(2H)-f4
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262

4-(4-FREEESEAE)-2,2- R E-5-(4- (PR - 2- 55 P R ) 5 -
3(2H)-FA

808

2,2- Z A EL-4-(4-((5- FR AR e -2-55) FR 8 B0 75 5)- 5- (e -4- 2Bk
7g-3(2H)-fH

809

4-(4-((3,5-— BT -2 26 B R B )-2,0- — - S-(THE -4
H5)DX-3(2H)- B

810

4-(A-((6-SREE I -2-2E) R )3 ) -2,2-  FPL AL S- (UL OE-4- ) o
-3(2H)-fiH

811

2,2- TR EL-5-FEL-4-(4-(RE MR- 2- B FR B K BRI -3 (2H) - R

812

1-FREE-3- WG I Bk -4- (4-(HEIR-2- L B R 2K ) 55 )- | H- 0t 0&-2,5-

813

5-(4-FSEAEL)-2,2- T FABE-4-(4-(PER-2- B8 R S8 A AR 5 ) Ik 17 -
3(2H)-fR

814

N-(4-(5,5- = B -4 (B4 3-(4-(EBU 2- 5 R R B 5 0)-4,5- — 6
BEIR-2- H) ) Z B

815

N-(4-(5,5- = B -4~ AL -3- (4-(FEUH- 2 Z R 6 ) 5 20)-4,5-
BIR-2- ) S FR s FA B

63

5,5- — FF -4 (ORL0E-4- ) 3-(4- (PO 2- 2 B 4 ) S ) - | L0 -
2(SH)-H

817

N-(4-(5,5- = B 1o-4- I - 3-(4- (EEU - 2- S TR R )3 0)-4,5- 6
I OR-2- )96 N- (P SRR BE ) F e b

818

2,2- " FAEE-4-(4- (RN 2- B R S ER)S AK)-5- S FR R AR BRI 3 (2H)-
iE

819

N-ZBEE-N-(4-(5,5- — i -4- IS8 5-3-(4- (B 2- B E B
£5)-4,5- G BRIFg-2-55) K E) Z Bk

820

1-ER%-3-(4- R SE A7 E e - 1-5)-4-(4- (I - 2- B R R ) 5) -
1H-00&-2,5-

821

- (I [d BB 5-5)-2,2- — E -4 (4-(PBI-2- B P45 ) S B0
0R5-3(2H)-FA

822

4-(A- B EEFFE)-1,3- T B E-5-(4-(E-2- B R R A ) % 5)- 1H-0K
U$-2(3H)-HH

823

4-(4-BEEFE)-5,5- T RE-3-(4-(FE-2- B EE) F5)- TH-IHE
i8-2(5H)-Hd

824

2-(HETE-4-5E)-3-(A- (B2 25 R 520 - |- SR (4. 41 2
f5-4-51
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