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4 & K 7 ( Parkinson's disease) ~ 2. B K KB - F & 17
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B B BRI LK FE A

BRAEBRTIHAEDTEZEAEA LT ITE - &K H
HMERXRR B2 FTARBIABEEN - ZFRA LN
EFBTAHAERB EREABEYRLCR/NERABREY -

RO R (HleBEBRXETT) EFTXTHREH LR
BLFRARINHELERANPEOABE AT EBRZIHA%RAEE
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( Ziprasidone ) & % & B ( Dopamine) 3 & 42 % # - #L &
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BEMaMREREBEZLITRXZIBARLEGY - ZH A
ZKATTw BB B M o

BB KA ERELREEE  MEXIHEIEH
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ML BBEBEAELSTREY 10K E 4 2000 4% % o

#HresMeaMBE  HLBE2 T8 2z8HHER
RELITHEXIMADOABORER M M T » U & 8
BMAEBKEEN (KPP URABERS ) EQEEHEAHasH
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ZFR® O AR TAHEZ THRMOESRERLRMBHAEHR -
HEFEHRAENHANSARELSARZIXRKRT » #l
Heterocyclic Chemistry, Joule, J. A.; Mills, K. 2000 - T X 5%
EMHEBERH S TRHRZAARRE - BEWF > THbiFik
BEMEMAEALAZAFTAILAYHLAEREAZ S —1Lb
4 e

R
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BRAKFEI
TERXUTEAFTEREH XIS H

-

78 "B B E 2#7#% > 8 R? 5-CHO : -CH=N-OH &%

_C(NH,)=N-OH -

/O\[o\
R” 0O R” 0 R” N
RS 6 1 6 |
H
™~ 4 ~
o R o R* ~o R*
RS RS RS
Br =0
R! R? R!
R7 ‘N\ R7 ‘N\ R7 ‘N\
RE > R& > R6 >~
(c) N (d) N (e) N
~o R4 ~o R4 ~No R*
RS RS RS
OH
1
=70 —N
7R1 7R1
R N N\ R N A\
6 =~ 6 =~
(f) R N (9) R
HO R4 HO R4
RS RS
OH

RS RS
(@ RINHy, Z LA (¥ X PCI5 POCIEEF22-—F A A LA () HCI(EtOH), (d)
NBS, K,CO5 ( cai,aaﬁaa : (€) n-BuLi, DMF (THF); (f) BBr3 (DCM); (g) NH,OH*HCI, b og.

(EtOH); (h) 7, &L &F ; () NHZOH‘HCI NaOH (DMSO)

AR ERBEAE YA TTZA Fﬁf&l*/\ﬁkg—#@
Bl 1R 1l AR ERBEEFTRFAZIRLLLSGWZERHN

EH BN TR ZLAL TR e AERNT R 1P o
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@A K& 1

THEARTERT FREHBAMLs % > £
B EAR7#% Biar8& R°LAERKZEL &R
-C(NH,)=N-OH -

» &
=l
b
2\g\_

N
Y4
N N N HoN
7 7 7 7
R R R R —
RE, RS RS R6 <~ NH
(a) = (b) = (c)
~ OH NG —
o R4 ~o R4 ~o R ) ~o R4
R® RS RS CN RS

(@)NaH, ¥ 8 2,85 (EtOH/ — L BE) 0 2-BE A LA B R B8, T 84 4

( 7K IMeOHY); (c) DBU, #i, F Bk Z &5 (DCM); (d) NaH, R3BI (THF); (e) =t F %,

5 55 B B /% &5 (MeCN); (f) Pd(PPhs)s, R'B(OH),, NaHCO3 (DME/ZK); (g) NBS (DCM); (h) BBr3 (DCM); (i)
NH,0H (DMSO/ 7K ); (k) R3°M de 4 1L B (75 A )

R RERBEABFTFATFTZIZEATE I REART
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Faop 213 B 16 AN ASRBEETHR G Z K EILE

HMZERAHFEHBERN SRS E R B ENET B 2
‘#0
#BAFFE I

TERAUATERAFEREHEKADIESH > £+ A-D
AE£7#% Biar@& R ABRARZ A B R AH-CHO

RAFE A ok 05 4F

(a) DIBAL-H (DCM); (b) NH,OH*HCI, wit =€ (EtOH)

R A ERBEAEYATZERABF EITIRASRUT
Fwp 03 B 13- BARNESRBETHRZIRLILSY 2
WA EHBN TR ZLDR TR @ RANTRB 3 P o

@R FE IV

TRAXTEAF FRELHFEAMLLSs > £+ A-D
BRE#7 % BAiara R°ABRK2 K & R*A-CHO %
-CH=N-OH -
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()

RS
RIFBAFE
L& I 7% 4%

(a) R?°H, Cs,CO3, Cul (DMF); (b) BBr3 (DCM); (c) NH,OH*HCI, stk o2 (EtOH)

R A EREAEPHATTZERBIY X IVRARTE
Bl 4 BANARBREFTHRANZIRLIEAH2ZER X EHE
M B2 T e AN T 4P o

BRAEYV

THERARTBERAI XREHEKNMIEEH - £ F A k55
£'B-D AR E .57#% » B R® A £ % - -CHO - -CH=N-OH
% -C(NH,)=N-OH -
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. R” O R” O R O
R B 6 6
" R o (@M R \OJ
~
o) R4 o R* ~o ra ©
RS RS RS
(a), (b}, ) (9)
R7 O 38 RY
=6 R o R” N \ R” O
~ @) R® ~x/ R (d) R® o)
~ 4 o< R30 3D \J
° T R o R4 : ~o reF O
R RS RS

(a) P(OEt)3 (MeCN); (b) NaH,1,1- — ¥ £, 4k Jt.-2-8F] (THF); (c) PtO,, Hy (EtOAC); (d) R'-NHy;
HCI (MeOH); (e) (MeO)MeNH*HCl,stk=g  (DCM); (f) RMgX (THF); () LDA, R®°X (THF); (h)
CISO,NCO (MeCN/DMF); (i) BBr3 (DCM); ) NH,OH ( 7K /MeOH); (k) NBS (THF); (1) POCl,,
DMF; (m) NH,OH-HCI, wtog (EtOH); (n) R%SnBug, Pd(PPh), (B 45/ & 3 ).
R U ERERBYIYATZBR 2 V RARULTF
BBl 1 5~6~7>~8-~9~12+~26~27-~28-~29-30-31-
323334 R 35 - AN ARABKET R ZIHELILS Y 2

BRAAZENBN ST B Z DI TR @GHEATHRE S~ 6

X
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7T~8K 9 ¢ -
THEAMLBERAFE VEMZBRIAREGBHEMLLS

o H ¥ Ak~ B D XRTTA -

BAKFE VI

THEAATEATRAREHEADILESY B F B &7
@ RPPEABMRKZAE A-DAREAR74# > B R2AH R A
-C(NH,)=N-OH -

N N
o n
Br Br R!
— — =
j:{N_T,ps (@).(0) = \-ros ) g
Br L3 Br Lo Br \ 30

N
I
R‘l
R =
(d) RS N~R38 (e)
R3D
HO R4
R5

(a) C|socho (DMF/ACCN); (b) R3B!, K,CO3 (DMF); (c)R'-F &L , K,CO3, Pd(PPhs)s

( ¥ 3R /EtOH 7K ) (d) Pd(PPhs)s, 4- %3 3K L B &% , KoCO5( F 3 /EtOH/ K ), (e)
NH,OH (DMSO/ 7K )

R A LREREYAHFAZERAF X VIRESERE
Bl 10 AN ARBEFETHRSLIRLILSHZERFT EH
BHA S HZ 2N EReGHAENTHEAE 10 F o

#BAFE VI
THE AR TRAAFFTREHEADIES Y £ ¥ E &7
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£ A-B A DA% % » AR % & £ &-C(NH,)=N-OH -

H,N H,N
R! // R! ’NI R’ ©
R N (h) R7 N . R N=
RS Ny —R%® R® N/ —R® Ré N/ —R38
R3D R3D R3D
HO R4 HO R4 HO R4
R5 R5 R5

(a) 3-RBAH-9tbog |, KsPOy, Cul, NN- = F 5-12-Z, — B ( P % ); (b) NBS (MeCN);
(c) n-BuLi, 2 2-# (4- B B X IK)A KL (THF); (d) NCS (MeCN);(e) NBS (MeCN);
(f) Pd(PPhs)4, R'B(OH),, K,CO3 (DME/ 7K ); (g) BBrs (DCM); (h) NH,OH (DMSO)
R X ERBEABYA~ZEAFx VII RE&EKRE
el 125-128 - AN S R B ET R I ELILLSH 2 ERA

FEHEN ST B ZAATHmhRENTHH 125 B 126

:1:0

A X%k VI
TERARTERYEREHEADILS S - £+ A-D

BEEAR7F# BAFE® RPABRAZLR » & R2B 84 K

-C(NH,)=N-OH -

B
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//N
R? ) R N= (©)
RS RS ~/R*®
~o HO ct G
R5 RS
RARE A A I AF

RS
(a) NCS (DMF); (b) BBr (DCM); (c) R'-F &% , Pd(PPhy)s, K,CO3 (= I #./H,0);
(d) NH,OH (MeOH)

AU ERBARETHAAZER YA VI RS AR
3l 64-90- AN A A KR EFTHAZIRLILSAHZTEASN
EHAN T B Z 2R TR e NN TS 64 P o

@A K& IX

THERARTARAAFEREHEADES4H > £+ A-D
B ExR7 % Biar&ER®P AERKZA LR B AL R
-C(NH;)=N-OH -
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(a) NBS (DMF); (b) 4-78 X ¥ &%, Pd(PPhg)s, K,CO3 (DME/ 7K ); (c) NBS (DMF):
(d) Ag2SO04, I3, (MeOH); (e) BBr3 (DCM); (f) R'-8EL ,Pd(PPhg),, K,CO5 (DME/ 7K )
NH,OH (MeOH)

R AERBEBRARIHAFTZBERFIEIXRERT
Bl 91 BARNARBEETHRIRLILAMZERF 8
BHN I HRZLE2F TR0 G HENETHH 91105108119
‘123~ 124 ¢ -

A TF K %% ) 38R K BB o

s R
1-(3,5-= F A BBk -4-%)-N'-58 % -2-(4-8 ¥ £)-1H-vk =&
-5-¥ 8k (E1)
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o\[o\
(o] o ,N\ IN ,N\
0 0
lsalE N<s ot Nea s
~ ~ H “ H
0 0 0
Ny | N[ Br Ny | =0
N
(o, Ly e LY e N:\{
N —_— /()/L _ @/kN
~o ~o ~o
OH
$

IO IO
0 N{ N A\

mmsa? 5%%4%_JH5(?XHWMﬁWb%%
?\Uﬁ (c) HCI (EtOH); (d) NBS, KzCO3( 7, 8% B % &S ), (e) n-BuLi, DMF (THF); (f)
BBr3 (DCM) (g) NF,OH*HCI, stheg (EtOHY); (h) 7, B8 &F ; (i) NH,OH*HCI, NaOH (DMSO)

il

P B(a) B 4-FAXARXFEA (1.5¢g 8.9 mmol) -
3,5-— F A B2k -4-8x (1.0 g°» 8.9 mmol) R=C B (1.5
mL> 11l mmol) BABHAKF X (15mL) ¥ - AHMERESR
¥ A& 130C F#4TKE 10 mine H 4w 2 M NaOH & DCM >
wE A& BEABBEBFE N-QGS-—FRAENS4-4-K)-4-
TR ARXTFEERKR (2.2 g 8.8 mmol) -

F (b)) EMAEDNARFT RS N-(3,5-=F K &[54 -4-
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A)-4-FRARXF#HME (2.2¢g> 8.8 mmol) -~ PCl; (1.8 g
8.8 mmol) & POCI; (15 mL > 8.8 mmol) B % # %k R & %
T 160CF £TRE 10 548 - EE %% POClL 4% 3
N'-(2,2-=F A X T HE)N-GS5-= FAEE%-4-%£)-4-F &
ARXTH  AEBZANKLE S B

T B (c) HB(E)-N-2,2-=F & X T A)N-(3,5-= F %
El2-4-K)4-FAELARXTHR (RadBO)ZRAEAY) &
—Fa % (48mLl 44 mmol) R4 > RS w8 (10
mL) - AR THALAHEHR 1 % - EEEHBERERSL
M oo Ao A RBE (50 mL) 2 EtOH (30 mL) -« £ 85C
ThBERERESH 3 )8« AHEERBZIK - BRASHME
N2MNaOH @A ZREeMF - ¥ pHEFRG E 8- R iE
BEBTEMRZME BB 4:1 2 DCM/MeOH * » A 4 2
SRR R AR E T 4:1 2 DCM/MeOH A 4 % 2
B oo RBBEBE R BRBIEEREMNA RK/EOAC &1t 5% £
W8 4-2-(4-F & KX A )-1H-=k o -1-K)-3,5-= F L A [Eop
(1.6 g+ 5.9 mmol)

FHBM): £FETH K,CO; (0.16 g 1.2 mmol) & Ao
EEEH X 4-(2-(4-F AXKE)-IH-sk = -1-%)-3,5- = F A&
B (1.6 g 5.8mmol) & & AmEs (40mL) ¥ 2 5%
oo Syt K N-BT—8EK (1.0g° 5.8 mmol)
BAEAZERTHRHERLELSD 218 -FHmwAKAE DCM: 4 8 % 4 -
BABRER - HBdEBEBHA KK/EOAC 41t 7% 4 4 45 2
4-(5-i% -2-(4-F A X K )-1H-wk ok -1-K)-3,5-— F & BB
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(1.7g:° 4.9 mmol) -

HB(e) £ERAAEBTH n-BuLi (2.5 M T % FE &K >
0.7mL > 1.7 mmol) H mZE & A4 (-78C ) = 4-(5-i%-2-(4-
FARXE)IH-skek-1-%)-35-=F X El5-¢ (0.53 g~ 1.5
mmol) =z THF (10 mL) & ¥ - 15 24 2 4% » & / DMF
(0.5mL>6.2mmol) » BB EEEER - £ ZETIHH
RAM 1 o Hwk R EtOAc: 8 & 48 0 B A B BB -
#£dh5%EHMA DCM/MeOH 41t % 42 49 43 2] 1-(3,5-= F &
BEok 4-54)-2-(4-F X A )-1H-sk o -5-% & (78 mg~ 0.26
mmol) -

T B AR AAETH BBr; (1 MDCM &%k » 0.73
mL > 0.73 mmol) HmwE S A5 (-78C ) =2 1-(3,5-=— % &
Bk -4-4)-2-(4-F & X A )-1H-ok & -5-9 8 (36 mg- 0.12
mmol) &£ K DCM(3mL) 2B R ¥ - BEEFTER AL
BHELLAHMRR - BRAMWMEAK- KPP LB pH HAF E
8 F M EtOAc n 8 & 48 BARZER  #HBEDHALSRE
—aibmw i E R P 19:1 2 DCM/MeOH A 4 & & # > 4% 2|
1-3,5-= F A B 5k -4-%)-2-(4-58 X K )-1H-=k o4 -5-F &
(32 mg: 0.11 mmol)

FB(g) K 1-3,5-=F K RISk -4-%)2-(4-8 X

#£)-1H-vk ok -5-F &8 (27 mg 0.10 mmol) ~ & i % & 8 ( 0.13
g 1.9mmol) K=t (0.23 mL > 2.9 mmol) & X EtOH (2
mL) ¥ « A& KRBESZS T L 120C T ATRE 10 548 o %

sam > B b 4A HPLC it R4 F 8 1-(3,5-=—F
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A EMEA-4-K)-2-(4-58 X A )-1H-2k & -5S-F & 5 (8.5 mg >
0.03 mmol)

T B (h): #(E)-1-(3,5-=— F & B [Eok -4-4)-2-(4-58 ¥
A )-TH-=k ok -5-F 8 85 (6.0 mg: > 0:02 mmol) & A& »N T B BF
(0.2mL>0.4mmol) ¥ » B AMAERERZ ¥ AL 150C T e
R AY 30 24 c AEABR KBTI L 4-5-R A
1-35- = F A RS -4-K)-1H-%k 4 -2- X)X & » £ 5 # A
T — % B e

TRBRG) B emBEa® (28mg: 0.4 mmol) = NaOH
(2 MAk#E®% 0.2 mL» 0.4 mmol) FHse % ¢ 8 4-(5-8 £
-1-(3,5-= F A BNS-%-4-K)-1H-sk 2 -2- K )R & (R A F &
(h)) » DMSO (0.5 mL) 2R+ - WBHRRE LS4 E
8O0C 444 20043 & & # % HPLC & 1L A 4 43 %) 1-(3,5-
= F R ANS o2 -4-5)-N"-58 K -2-(4-#4 X A )-1H-=k =& -5-F Bk
(2.2 mg- 0.007 mmol) - 3 & '"H-NMR 4& 3| 4& 58 1t & 4 -
PBABAEAMAE —BEHB R ERAEHFZE N A (E)

E B x(2Z))5 £ # 8 - ES/MS m/z: 314.15 (M+H),
312.2 (M-H); 'H NMR (MeOD, 500MHz): 7.46 (s, 1H), 7.19
(m, 2H), 6.77 (m, 2H), 2.08 (s, 3H)& 1.97 (s, 3H) -

B 3 ) 2

5-%-3-3,5-—F XA REMS4-4-B)-N'-8 X -4-4-8 X %)-1-¥F
A -1H-= % -2-F gk (E2)
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N N N
I I 1] HoN _
NH
N
(a) = (b) = (c)
OH HN ~
~o o ~o 0

(h)

aH, P ER A5 (EtOH/ — T &k ), (0)2-BR A T A%
eOH); (c)DBU, R F BL ZBE  (DCM); H,  (e) — i F %
a5 A3 B R /%, B5(MeCN),(f) Pd(PPha)s, 3,5- — F Sk F [ o 4-J 511 8% , NaHCO3 (DME/ZK); (9) NBS
(DCMY); (h) BBry (DCM); (i) NH,OH (DMSO/ 7K )

B &2 ) FRFAFHE (25ml 309 mmol)
X BEtOH (1 mL) » zZ & (75 mL) ¥ 2 &4 4% % m%E NaH
(R d T2 60% %%k 3.4 g+ 143 mmol) R¥ F &
REAZH (7.0g 48 mmol) & (50 mL) + = & %
BRY  AEBRTHHAFILAYRRALBEEZRAKRKERE - o
B %48 - A Il MHCl ¥ fo K 48 B 1 DCM E &R - % # % & #%
R EM3-HA2-G-FAXE)AMHHE (7.9¢g45 mmol) -

S BMD): BREY3-BA2-U-FAXK)AHEE (7.9
g 45 mmol) ZE M MeOH (150 ml) & - Fiv 2-8& X T M
gk B (53 g0 57 mmol) ~ Z B4 (53¢g:° 64 mmol) &
K (9mL) - EEBTHRH#ERLSGHRA > B Z A DCMH
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BMAMAKRY - B EMBEABF AR ERR - B b 28E
#r R BE/EtOACc 4 b & 4R 15 2 3-(AL A F i X )-2-(4-F &
E)A B (9.2 g 43 mmol)

T B(c): £ 0OCTFTHA 1,8-— R =8B [5.4.0]+ —-7-%
(129 mL> 86 mmol) RA FE# B (6.6 mL> 69 mmol)
»DCM(100mL) Y2 x5k R 3-(L A FriA)2-(4-9 &4

A)RH B (9.2g> 43 mmol) - &£ 0OC F#H#F R A 1 )
B o B A 1,8-=— & =B [5.4.0]+ —-7-% (6.4 mL > 62
mmol) » B EEHF R BHEHELLIYRRER - KB EH
B2 1% 0 BB EBEMNMBBEK/EOAC 41t 3% & 4 43 ] 3-8
K-4-(4-F 84, A A )-1H-wt & -2-¥ 8 (6.0 g> 28 mmol) -

THBMA): AR AREBTHE NaH (R B d P2z 60%%
&k > 037 g 15 mmol) B hmwEEC A% (0C) = 3-

K-4-(4-F & X KX)-1H-w 8 -2-F 8 (3.0g° 14 mmol) »
THF(30mL) # 2 & -15 54 2% > Hhot¥FHr(2.6mL>
42 mmol) » B /£ £% F#H 4 30 54 - & vk & DCM B %

BEA R e ABBER K RBEBEIMAEIK/EOAC % A
R B L IL X IF R - A -4-4-F A KXHA)1-F A -1H-

i o5 -2-F B (2.5 g 11 mmol) o

T B(e): BB 3-A-4-4-F A KXHK)I-F A
-1H-wt & -2-F 5 (2.3 g 10 mmol) ®» MeCN (30 mL) ¢
ZERT A s F e (3.1 mL> 38 mmol) » & &Hwk
AR B (0.34mL > 0.25 mmol) - 485 B ho 2 48 fv 2 R &
R AR E-Hih LT HEZEKREC3]T mL 25 mmol)
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BAE SOCTHHEREY 1 b - A EHBLESIREN
A EK/EtOAc A AR BB MW FE 3-#-4-(4-F &
¥ HA)-1-F A -1H-wtwg-2-¥ g5 (1.8 g>» 5.3 mmol) -

FHR(f) % 3-m-4-(4-FAXE)1-FA-1H-%%-2-F
B (1.0 g> 3.0 mmol) ~ 3,5- B Rk 4-A g (0.8¢g:
6 mmol) -~ # & & 48 (0.9g> 10 mmol) & Pd(PPhs), ( 0.34
g’ 0.3 mmol) ;## % DME (15mL) R,k (2mL) % - &
MERMEE PHBAASME 150C 4 30 24 - FwkR
DCM: 58k &4 B A ER -#b558BHAKRK/EOAC
it e TR 3-C5- =2 FAENE4-4-K)-4-(4-F & X
£)-1-F X -1H-w 8 -2-¥ g (0.8 g’ 2.6 mmol) -

S ER(g) ' B N-i8 T8 %8 (0.9g> 5.1 mmol) H Ao
2845 (0C)x3-CB5-=FAEME%-4-%)4-4-F &K
£)-1-9F £ -1H-w % -2-F 55 (1.1 g> 3.5 mmol) # DCM (10
mL) 2B RF - £ O0CTHRHFERLSY 3004 - FhKAR
DCM: s # &4 BABBER -#dS5HBEMARK/EOAC
oAb AR AT B 5-2-3-35-— FAEBA-4-K)-4-(4-F &4
¥ £)-1-F £ -1H-w%-2-F 8 (1.1 g 2.8 mmol) -

H B £ RASE TFTH BBr; (0.53 ml> 3.1 mmol)

A B E A (-78C) 2 5-18-3-3,5-=—9F X B[54 -4-
£)-d-(4-F R X A)-1-F A -1H-w % -2-F g5 (0.2 g 0.5

mmol) A DCM ¥+ 2 A% F - BEHAZEZEER HHEREY
2B AR EAITEPLERE - ABEABALEHERER A
& 3 /EtOAc #1b % ¥ 15 8 5-1%2-3-3,5- = F KA R[5 -4
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A)-4-(4-5 X A)-1-F £ -1H-% % -2-F g (0.17 g~ 0.44

B BR(): e (50wt%ikiaEk » 067 mL > 11 mmol)
A E S5-R-3-3,5-— F A BEok-4-£)-4-(4-F8 £ £)-1-¥
#% -1H-t % -2-F g (50 mg:> 0.13 mmol) # DMSO (1 mL)
PXERT  BEAMARBEE P HRERLASHE 120C 4
H 10448 EH A HPLC thib iR & 43 3 5-32-3-(3,5-
—FRENE % -4-A)-N-s&8 K -4-(4-8 X X)-1-F A-1H-t 5
-2-F gk (30 mg: 0.07 mmol) - # & 'H-NMR 4 %) 42 % 1t
e FHEABEDARE-BEME ERAEAEAAMERZ
E A (E)E BB B R(Z2)F5 EH#4 8 - ES/MS m/z: 405.5
(M+H), 405.5 (M-H); 'H NMR (MeOD, 500MHz): 6.93 (m,
2H), 6.69 (s, 1H), 3.74 (s, 3H), 2.07 (s, 3H)& 1.83 (s, 3H) -

£ 2% 41 3 |
3-3,5- = F A RE4-4-5)-1-Z 5 -4-(4-8 X B )-1H-% %
-2-¥ &8 (E3)

OH
N N N N
o = W q 0 o = —=N
= (@) = (b) =
HO HO HO

AR AR 2 4F

(a) DIBAL-H (DCMY); (b) NH,OH*HCI, %t 7 (EtOH)

mAa 3

53
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$ B(a): £ R A AE T4 DIBAL-H(1.4M & K& &R
0.26 mL > 0.36 mmol) H m E & A % (-78C) = 3-(3,5-=
FAABME ok -4-A)-1-2 4 -4-(4-88 X A )-1H-wb %8 -2-F g5 (11
mg > 0.04 mmol) &K DCM (2 mL) ¥ E &P o f£-78

THHERAY 30,04 M#%BMAEE 2MHCI (1 mL) F 1k
RE % pHEAFEGE P M LS EtOAc 4 3 & 48 » % 4
B B i d H#H A HPLC i & 4p 4p -

$HBMD): AREFTHBRQZIABD T oK BE®RB
(50 mg>’ 0.72 mmol) K wt=z (86 ul- 1 mmol) »# EtOH
(2mL) Y2 RAYH - EMAEKRES T4 140C FTEITRE
10 948 » M4 A B BB - & s EtOAc & 2 M HCIl» 4 3 &
B R 2MHCI R KRk A # 3 RKk- A8 %EB T2 3-(3,5-
P AR -4-£)-1-T K -4-(4-58 XA )-1H-% % -2-F &2
5 (3mg- 0.009 mmol) - # & 'H-NMR & 3/ 2 Bt &4 >
EBEFHAEAMDAE -—EHB BRAREAERMEFTZENAH(E)

AR B R(CZ)BF EH B - ES/MS m/z: 326.23 (M+H),
324.22 (M-H); '"H NMR (MeOD, 500MHz): 7.67 (s, 1H), 7.06
(s, 1H), 6.94 (m, 2H), 6.65 (m, 2H), 4.32 (q, 2H, J=7.1Hz),
2.13 (s, 3H), 1.83 (s, 3H)& 1.39 (t, 3H, J=7.1Hz) -

R

4-(3,5-= F A R4 4- 4 )3-4-m X £)1-F &
-1'H-1,2"-B} 2% -5'-F & f5 ( E4)

54



201124409

(a) w78 , Cs,CO,, Cul (DMF); (b) BBrs (DCM); (¢) NH,OH*HCI, ®tho2  (EtOH)

mRE 4

B AEEIRFTRSES 5-2-3-3,5-= F A EE4

A)-4-(4-F & X K)-1-F A-1H-t % -2-F & (25 mg> 0.06
mmol) ~ =% (115 gL 1.6 mmol) -~ Cs,CO; ( 63 mg >
1.6 mmol) & Cul(3.7mg:0.02 mmol) « % #/w DMF( 1.5 ml)
BEIDSCTHRHREGMBAR - -REMBEZHR  #Hb UG
A HPLC & f/7 41t - M EHE\ARNT — & 5 -

T EBMb): £ RAAETFH BBr; (55 gL 0.32 mmol)
ANmECLAH(-I8C)ZREFSTHE(QBRHEDH» DCM(3 ml)
PXZERY  cBANSEEE BHRLYH 2 LB ALEE

BARPTLERBE-EZFERBLESEHA HPLC it 4 4
2 O4-35-=F K BB -4-5K)3-(4-58 K %)-1'-
-1'H-1,2"-Bp st o& -5'-F B8 (3.5 mg: 0.01 mmol) -

T Bi(c) ' & 4'-(3,5-—F A ZE4-4-£)-3"-4-% %
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A)-1"-F A -1'H-1,2"-8ft ot 5 -5'-F & (3.5 mg- 0.01 mmol)
P A B ® (9.6mg: 0.14 mmol) Bbeg (17 pL >
0.21 mmol) #» EtOH (2 mL) 2R 44 - M AEARES
P IS0C FH#ITRME 10 948 M1k K4 E B % EtOAc
B IMHCl: 5 # &4 B4 AR 1 MHCI & K3kt # A # ¥R
R AR ERELESIHEENARK/EOAC &1L & 4 W 4%
B (E)-4'-(3,5-—= F A R E4-4-K)-3"-(4-82 X K)-1'-F &
-1'H-1,2"-Bf ab o8 -5'-F & 5 (1.1 mg~ > 0.003 mmol) - $# &
'H-NMR &3 2 B dH HRBEFTHEAMAE - EHE =
ARRERABEBZIAEDAE)E RSB RN(Z)E ZHH -
ES/MS m/z: 377.25 (M+H), 375.27 (M-H); '"H NMR (MeOD,
500MHz): 7.77 (s, 1H), 6.75 (t, 2H, J=2.1Hz), 6.65 (m, 2H),
6.52 (m, 2H), 6.26 (t, 2H, J=2.1Hz), 3.56 (s, 3H), 2.15 (s, 3H) -
K 1.83 (s, 3H) »

PHMH1-2~3 %4
5-(3,4-=— A X £ )-3-3,5-= F A Rl52-4-%)-4-4-8 X
B)-1-F A -1H-% % -2-F B

3-3,5-= F A RMEAR4-£)4-4-BEA)1-FTRA-S5-(ZAT
£)-1H-o % -2- F B

3-(3,5-= F A Bk -4-£)-4-4- B X £)-1-FEA-5-(ZAT
A)-1H-wt % -2-F B

3-3,5- = F A RAlg4-4-%)-4-(4- B X K)-1-F £-5-3,3-=
FRATA)-1H- % -2-F B
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ol 7/ o W
BN " N ®) N
Br
HO HO \\
B m A2 2 45
7N\
IN\
O /4
N
CF;
HO
E}iﬂﬁé& NaHCO5 (DME/ 7K ); (b) Pd(PPhy),,

(@ Pd(PPhs),,3,4-— £ R

K
iT&ﬁ+&]%m< xm«nz_%amﬁmam&?%cm
(OMF); (d) 3,3-—F X T &)= £ 8k 47 , Pd(OAC),,

ZRTAQO-— R A/ AL R)M K:COs( F X/ k)

MRS

£

z_

FBE(a)' ERAARE T4 5-72-3-(3,5-— F & B[o -4-
A)-4-(4-5 X A)-1-9 K -1H-s % -2-F g (20 mg ' 0.05
mmol) -~ Pd(PPh;3), (6 mg: 0.01 mmol) ~ 3,4-— F X £
B (17 mg- 0.11 mmol) & NaHCO; (16 mg’ 0.19 mmol)
# DME (2 mL) B4 (0.2mL) 24 «- AMEREZR T A

1SOC T#ATRE 20 548 - B AB 2% BEHE8BEH
A &% /EtOAc #h 1t 2% £k 4 45 2 5-(3,4-— R X % )-3-(3,5-=
FAREMS 2-4-K)-4-(4-88 X X)-1-F A-1H- % -2-F g > &
EBRRANBET B P

T M) £ R RASE TE 5-/2-3-(3,5-—F 4 &[4 -4-

R )-4-(4-58 X X )-1-F % -1H-9 % -2-F g5 (50 mg > 0.13
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mmol) ~ Pd(PPh;3)s (16 mg: 0.01 mmol) R =T &£ (& -1-
e £)4H % (88 mg: 0.27 mmol) A =[E®R (3 ml) ¥ -
EMARESTAE 120 THEATRE 20 548 - ZH BB B
£ hEBEWA RK/EIOAC thib 2 2 15 3] 3-(3,5-— F %
ElSg-4-%)4-(4- 8K E£)-1-FEA-5-(Z A F &) 1H-s %

-FH R AEBERANBERITHF -

TER() ERAANE T4 5-2-3-3,5-=F 4 & I54-4-
£ )4-(4-%8 X A )-1-F A -1H-w %% -2-F g& (20 mg > 0.05
mmol) ~ 2,2-— f.-2- (A A)z & F 8 (104 mg: 0.54
mmol) B Cul (26 mg: 0.14 mmol) ;& A DMF (2 ml) & -
£ 110C Th#hiRbHRR -BREALED HHA HPLC & 1t
58 3-3,5-— FAEE%-4-%)-4-(4-F8a XX )-1-F X-5-(=
AP A)IH-wg-2-FF » REBANGLESTHBF -

FH(): & LARAE TH S-8-3-3,5-2F & B [Eok-4-
A)4-4-FEAXA)-1-F A-1H-w%-2-F 8% (20 mg:- 0.05
mmol) ~(33-—F X THA)= M4 (20 mg- 0.1 mmol) -
B4 (1.2 mg: 0.005 mmol) ~ —38 & X (2',6-— & & 4
A B RX-2-2)8 (4.8 mg: 0.1 mmol) B K,CO3(22mg:» 0.16
mmol) A ¥ X (1.4 mL) A (0.1 mL) ¥ - & #Kk KR
BB T I40CTFTEITRE 20 548 - ABF BB LA G EB
3 HPLC &t &t # 8 3-3,5-= F K B 5% -4-%)-4-(4-
e A A)1-F A-5-33- = F AT A)IH-wg-2-F F (10
mg > 0.026 mmol) -

R TR 1-FRH IRER AT RS 616364
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67 B 71 -

R4S
4-3-Z A -2-4-F A X X)-1H- %% -1-%)-3,5-— F R A [E=4

) o)

O
O)kq _a Q/KN,O\ _®& /@)K/\(O
\O \O ! \O O\J

(a) HNMe(OMe)*HCI, "thwZ (DCM); (b)i&4b(2-(1,3-— F 3438 The-2-) T )48
(THF), () LDA, 22 Z, %,  (THF); (d) 3 S-— W KB ek-4-R% HCI(MeOH)

MR 6

T B(a) & 4-FAXARXFTEEA (1.00 g 5.86 mmol)
AW DCM (15 mL) # A% % 0C - #ise N,O-— ¥ A&
e B ® (686mg: 7.03 mmol) Koz (0.57mL > 7.03
mmol) » B R4 HABREETEAEHEHFERE -~ Hhol MB
B % DCM H 5 8 & 48 - S BRE # 4 8 2 1% > ¥ N, 4-=— ¥
A E-N-F X XFaER (724 mg> 3.80 mmol) -

TEBMD): HF N4-=— FAAEA-N-FEXF s (500mg >
2.56 mmol )& M » THF & B A % £ -78°C o # Ao 38 16 (2-(1,3-
— AR K-2-A)T KX )¥ (0.5 M THF A% » 12.8 mL >
640 mmol )E £ R A6 HWEHERRR-Fm IMBEH R DCM
BEodtm SBE-HZE BF 3-(13- 8RBT

e
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e -2-%)-1-(4-F & K X )R -1-80 (625 mg> 2.50 mmol) o
T B(c): BB AKX (78 L 0.56 mmol) & & »
THF (SmL) ¥ B A% % 0C ° % A0 n-BuLi ( 1.6 M THF &
% » 0.3 mL> 0.48 mmol) B#]#H LA 4% 1504 - A5 ER
E-18CHEAHmE 3-(13-2ARRIK-2-4)-1-(4-F 4 X
#A)&H-1-89 (100 mg> 0.40 mmol) z THF (3 mL) - 15 %4
48 2 1% 0 S et L (329 gL 4.0 mmol) H {& & & i %)
BRAR - Hw 1 M BHR DCM B 58448 - &5 EH
BEx % BER 2-((13-—asBEHK-2-A)F H)-1-(4-F &
A HA)T-1-89 (32 mg: 0.115 mmol)
TR HRE® (0.1mL) HwzE 2-(1,3-= A %%
A -2-K)F £)-1-(4-F AKX X)T -1-8(32mg> 0.12 mmol )
B 35-— 9 X ES%-4-% (13 mg:> 0.12 mmol) # MeOH

iy

t’/

(2mL)PY 22 R FTEEEBTHME2 55wk R DCM
By - -SBEB 218 BI1F 4-3-TH-2-(4-F &

KA )-1H-= %8 -1-K)-3,5-=—=F X B[54 (20 mg - 0.07
mmol ) o

R PR SRERATE ﬁﬁfﬂ 90 -

RGN

4-§,-1-3,5-— F A RE4-4-%)-N'-8 K -5-(4-8 A £)-3-¥
£ -1H- 5 -2-F gk (E5)
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% O O 0
Br B
(@) “OEt  (b), (c) N
- — OEt —_—
0 \O \O (ONg

(a) P(OEt); (MeCNY); (b) NaH, 1,1- = % £ 3k 7 -2-88 (THF); (c) PtO,, H, (EtOAc); (d) 3,5-
(3’?{'7&?0% H 5 & -4-B% : HCI (MeOH); (e) CISO,NCO (MeCN/DMFY, (f) BBrs (DCM): (g) NH,OH
2, e .

w7

S H(a) # 2-%-1-4-FAXA)z @ (1.00 g 4.37
mmol) R & #i 8 = Z A (823 £ L> 4.80 mmol) &M #» 2
B (SmL) ¥ Ao £ 80C#44# 2/ 8 - % wik & DCM B

N

RS EREMN B E o BAF 2-(-F A X A)-2-18 &

N

Ao AM® —zE (1.15g 4.02 mmol) -

THMD): £ OCTHREALM(AHELEF 60%9 2 &
177 mg > 4.42 mmol) # THF (12 mL) ¥ 2 & %% ¥ & Ao
a2-4-FRAE)2-mar o Auet—cas (1.15¢g> 4.02
mmol) = THF (8 mL) « & O0C F#H #2444 30 548 » 2
B 1,1-= F 8 A H-2-8 (571 L 4.82 mmol) - 4
REMEINETBRA -~ HmwAKEDCMA N #L 48 28R
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WMoz h o BAF(E)44-—F RA-1-(4-FAKXK)I-FA
T-2-%-1-81 (630 mg 2.52 mmol)

T ER(c) H(E)4,4-—FAA-1-(4-FRKXHE)I-FAT
-2-4%-1-89 (630 mg* 2.52 mmol) & # » EtOAc (20 mL)
P oo Ao A 44 (57mg 0.25mmol) B A& 0.3 8 TF 4 3%
AHRHETERALREY 208 - 288 - Ay MEA EtOAC
BEZBER 44 FAEA-1-G-FAXK)IFAT-1-8
(635 mg-> 2.52 mmol) B R& & —F&ILBPTHANT —

B o

SR B AREH® (ImL) HwZE 44-=F & &-1-(4-
Fa X H)3-FHAT-1-80 (635 mg- 2.52 mmol) A 3,5-=
PR BENEok-4-8 (336mg:’ 3.0 mmol) » ¥ & (20mL) ¥
ZAERPFPALAERTHEMSERR - ZwAk R DCM H 5 # %
WMo EHmBEM S BXIK BB 4-2-(4-F AKA)4-F A-1H-
b og -1-K)-3,5-= F X E[E4 (560 mg- 1.98 mmol)

FHe) £ 0CTFT@ 4-2-(4-FARXK)4-F A-1H-
% -1-£)-3,5-—=F A EZE4 (280 mg> 0.99 mmol) # DMF
(3mL) R H (3 mL) Y2HERY HwE RBK KRGS
(432 p©L>4.96 mmol) - £ OC TH#HF R ER A 60 &
48 A A 1MHCI & DCM B 5 8 & 48 - S HE 4 o B 2 12
BEF 1-QS5-=F A RS2 -4-%)-5-(4-F AR K)-3-F 4K
-1H-=t % -2-F 8 (115 mg- 0.37 mmol) & 4-&-1-(3,5-=— ¢
ARk -4-4)-5-(4-F B K A)-3-F A -1H-on % -2-F 4

(140 mg» 0.41 mmol)
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T £ 0CTFh 4-£-1-(3,5-= F % B 2ok 4.
A)-5-(4-F AR K)-3-FA-1H-w%-2-F 8 (140 mg - 0.41
mmol) # DCM (10 mL) ¥ % ;5% ¥ # s BBr; (1 M DCM
& > 4. 1mL> 4. 1mmol) - B RS YEHNETBRE °~ & i
KE DCM B np 8 &M - 28BN 2B ESZ 4-8
-1-G5-= F A RS -4-4)-5-(4- X X)-3-F A -1H- %
-2-F¥ 8% (67 mg: 0.20 mmol)

T B(g) #HErk (16 MAkE® > 0.56mL > 9.15 mmol)
A EE 4-R-1-GS5-= F A ENE 4 -4-%)-5-(4-F & %X
A)-3-F A-1H-%-2-F 8 (20 mg- 0.06 mmol) = MeOH
(1 mL) ¢ - AMERBEE T B RASME 150C # 4 20
54 c HmAKE DCM A BLAME - EFHB » &%

A-1-3,5-— F A BBk -4-K)-N-s & -5-(4-5 3
A)-3-F A -1H-o%-2-F gk (10.0 mg: 0.03 mmol) - $ &
‘H-NMR%E'HHM:/E.\%’E—ﬁﬁﬁ:ﬂ%é%%ﬁ-—i#&%’@
- R EFZEDAE)SEHBIXR(Z2)F EH R -
ES/MS m/z: 361.4 (M+H), 359.2 (M-H); 1H NMR (& & -d6,

*}h

®(Z)-4-

500MHz): 7.04 (m, 2H), 6.80 (m, 2H), 2.16 (s, 3H), 2.15 (s,
3H)& 1.88 (s, 3H) -

KHaH 6 &7

4-1%-1-(3,5-= F A RE=%-4-%)-N'-8 K -5-(4-88 £ £)-3-¥
A -1H-w % -2-F Bk (E6)
1-(3,5-= F 4 B[k -4-%)-N'-58 K -5-(4-8 £ £)-3-7 £ -4-
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M A -1H-wb % -2-F Bk (E7)

(b)

ssOH
Ns” N
O>I N—NH,
(© (d) NN
_©, @ g
HO 7

(a) NBS (THF); (b) BBr3 (DCM): (c) NHOH ( 7K /MeOH);
() = T (2 5 # )85 % , Pd(PPha)s OMF/ F %)

i

T B B 1-B5-— FRAEMBE2-4-%)-5-(4-F & X
A)-3-F X -1H-%-2-F 5 (106 mg - 0.34 mmol) & A& »
THF(4mL)¥ B A% E 0Ce% fn N-J&8 T —8 % (74 mg>
0.41 mmol) B #¥#H R E i 30 54 - H/m 1 M HCl & DCM
Bpdiin S2BRM>BEZHEESR 4-8-1-C35-=FHRE
M oog -4- % )-5-(4-F & % A)-3-F A-1H-= % -2-F B (122
mg > 0.32 mmol) -

$B((Mb): £ 0CTFh 4-3-1-(3,5-=— F A & [E 4 -4-
£)-5-(4-F G X A)-3-F A -1H-5-2-F 8 (122 mg~ 0.32
mmol) #» DCM (10mL) ¥ 2/Z%& ¥ % s BBr; (1 M DCM

Ak > 3.2mL> 3.2mmol) - B RAYER EFEERIIK o & o
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KE DCM B B &8-S B A k2 1% 43 4-52-1-(3,5-
—FREME % -4-K)-5-(4-58 A A)-3-F 4 -1H- % -2-F g
(110 mg+ 0.30 mmol) -

T B (c) Hxrm (16 MAKER > 1.66 mL > 27 mmol)
Ao B A 4-08-1-(3,5-= F A BEek-4-4)-5-(4-58 % 4 )-3-
FA-1H-%-2-F 5 (67 mg»0.18 mmol )z MeOH( 2.5 mL)
T oo AMBEREBS T BB AME 150C %3 20 o4 - H
hok B DCM By 8448 « W B H 82 1% > %43 E26 4-
B-1-(3,5-= F A EEok 4-4£)-N-s8 £ -5-(4-% % % )-3-7
A -1H-t %8 -2-F gk (64 mg> 0.16 mmol) > ES/MS m/z: 407.3
(M+H), 403.7 (M-H); 'H NMR (& &1 -d6, 500MHz): 7.04 (m,
2H), 6.79 (m, 2H), 2.16 (s, 3H), 2.14 (s, 3H) & 1.89 (s, 3H) -
##d 'H-NMR &5 Z R4 RBE-HBAEANALE — B4

B RARARABEAZAENAE)EERRI L (Z)E R M
# oo

THM T H 4-2-1-C5-= FABER4-4-A)N-58 4
-5-(4-5 R A )-3-9F K -1H-w % -2-% gk (20 mg > 0.05
mmol) ~ TZHA(Z=THA)S % (144 L 0.49 mmol) &
PAd(PPh3)s A M » F X (1mL) R=FEx (1mL) ¥ - £#
xR B ‘Pﬁaéft RAEME 130C#HHF 30 04 B8 F8d =
Aty m# A EtOAc B8 - RART RN BIL > U AE
ERGRAF R - A EHEAR HPLC E27 Hé# x4 > % 43
1-3,5-= F A B 5% -4-K)N-#& £ -5-(4-58 X £)-3-F %
-4-T M A -1H-w9%-2-F ¢ (2.2 mg> 0.006 mmol) » ES/MS

65



201124409

m/z: 353.3 (M+H); 'H NMR (& #&1-d6, 500MHz): 6.98 (m,
2H), 6.80 (m, 2H), 6.52 (dd, 1H, J=18.1, 11.9Hz), 5.32 (dd,
1H, J=18.1, 1.9Hz), 4.99 (dd, 1H, J=11.9, 1.9Hz), 2.28 (s,
3H), 2.17 (s, 3H)& 1.89 (s, 3H) - # & 'H-NMR 4& 3] 42 % 1t
b RBIABEMAE BB ECrAERAMESFZ
EMAEBEHEBY R(Z)E EEHR -

Kxp 8RR

1-(3,5-= F & BBk -4-5)-5-(2- K -4-8 X £)-3-F A -1H-
o w8 -2-F &8 f5 (E8) '
4-%-1-3,5-= F X Rl52-4-4)-5-2-R-4- X X)-3-F A
-1H-mu % -2-F B 55 (E9)

/N\
O —
N (b), )
N !
o F
RIB AR TR

(a) POCl, DMF: (b) BBrs (DCM); (c) NH,OH:HCI, =2 (EtOH); (d) NBS (THF);
(e) BBrs (DCM); (f) NH,OH.HCI, sitoz (EtOH).

9
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P B(a): £ OC TFTHmaiasR (149 gL 1.6 mmol)
Z DMF (0.50 mL > 6.39 mmol) + B #4224 30 448 o

s 4-(2-(2-F-4-F R E A)4-F A -1H-w % -1-4)-3,5-
—FAENB% (96 mg: 0.32 mmol) = DMF (2 mL) A &

OCTHRHERES 2 B EATBTHBERR - FhwikR
DCM B8 %4 - SBBEN o BEZHK  BHF 1-3,5-=F %
Bk -4-K)-5-(2-f-4-FAXHA)3-F A -1H-sb % -2-F &
(72 mg - 0.22 mmol) -

T B(): £ 0OC T 1-(3,5-=— F & B[Zak-4-%4)-5-(2-
A-4-F ERXKK)-3-F A -1H-%-2-F & (22mg>0.07 mmol)
» DCM (4 mL) ¥ 2 & & ¥ % s BBry (1 M DCM & & »
0.67mL > 0.67mmol) - FRAMHWEHNETBMRR - K hwKA
DCM By éE 48 2HENHHEZH  BHF 1-B35-=F 4
RSk -4-5)-5-(2-f -4-#% X K )-3-F A -1H-wt % -2- F &
(20 mg: 0.06 mmol) -

TEB() £ 1-B5- = FRAERE4-4-%)-5-(2-£ -4-
A)-3-FKA-1H- %4 -2-F & (18mg- 0.06 mmol) £ 4 & Bz

S

B ® (102mg: 1.47 mmol) Z £ /K Z 8 (1 mL) &4 -
A Ao e (190 L 2.35 mmol) B AME RESR ¢ Ao #h
RAeMmME 100C 4% 394 - %1 MHCI AR DCM B 4 #
&M BBy B BAF E81-(3,5-— F & B [Eg-4-
A)-5-(2-#-4-8 XK )-3-FA-1H-w%-2-F& 8 (17 mg>

~.

0.05 mmol)» ES/MS m/z: 330.2 (M+H), 328.3 (M-H); '"H NMR
(% & -d6, 500MHz): 7.87 (s, 1H), 7.06 (t, 1H, J=8.6Hz), 6.64
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(dd, 1H, J=8.6, 2.5Hz), 6.53 (dd, 1H, J=12.0, 2.5Hz), 6.23 (s,
1H), 2.26 (s, 3H), 2.04 (s, 3H)& 1.91 (s, 3H) - # & 'H-NMR
EHNRAMILELY  BBEIIBAEADAE - RHR - E2FEH#
RAEBERFZEDAEBEEERBRY R(Z)E EHAR -

TR B 1-35-—FAEME4-4-£)-5-2-A-4-F &,
XAE)3-F A-1H-b g -2-F & (50mg: 0.15 mmol) & @ %
THF(2mL)¥ B A% % 0°C % Ao N-J&8 T — & 2 B8 (33 mg>
0.18 mmol) B #H¥ R EM 30 54 - i 1| M HCl & DCM
By s - E2BEWNB®ZE HBIF 422-1-3,5-=2F 4
BlEok-4-5)-5-(2-R-4-F A K K)-3-F K-1H-7b 2% -2-F &
(55 mg:> 0.14 mmol) -

P B(e): &£ 0OCT & 4-i%-1-(3,5-=—F X B [IE 4 -4-
A)-5-(2-R-4-FRAFXK)-3-FHA-1H-+5-2-F & (55 mg>
0.14 mmol)# DCM(8mL) ¥ 2 & ¥ % A BBr;(1 M DCM
A& > 1.35mL> 1.35mmol) - RS HEHETEMRRER - H
KB DCM Ho#tsdta 2BMENEZIIL K15 4-%
-1-B5-= F ARG 4 -4-K)-5-(2-/-4-# K X)-3-F & -1H-
it 2% -2-F & (43 mg> 0.11 mmol) -

FRBRUE) M 4-8-1-C,5-= FRAEB2-4-4)-5-(2-#A-4-
X E)-3-¥ A-1H-wt % -2-F &% (28 mg  0.07 mmol) £ 4

P

e pr B Eg B (122 mg 1.75 mmol) 2 £ 5K 28 (1 mL) &

N

A o A fowteg (226 L 2.80 mmol) B AMAERER ¢
o R A E 100C 445 3 4504 - /w1 MHCI A DCM A

s

> B & A8 e B Ao d2 % %47 E94-2-1-(3,5-=F K

3
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Als ok -4-4)-5-(2-f-4-58 K K)-3-F A-1H- %% -2-F & f5
(23 mg»0.06 mmol)> ES/MS m/z: 410.3 (M+H), 408.4 (M-H);
'"H NMR (#& &1 -d6, 500MHz): 7.87, 786 (& {8 £ 4%, 1H), 7.14
(m, 1H), 6.71 (m, 1H), 6.57 (m, 1H), 2.25 (s, 3H), 2.14, 2.06
(18 8 & 3H)R 1.96, 1.90 (W& 18 ¥ %, 3H) -

] 5% ) 10
4-(4-B A X £)3-C5-= FAEMEL-4-%)-N-B£-1-F &
“1H-% % -2-F gk ( E10)

N N
Br: _ b Br _ =
EN—TIPS _@.b N— @ ~ N—
=~ = =

Br Br Br

(d) (e)

(@) CISO;NCO (DMF/ACCNY; (b) Mel, K;CO3 (DMF); (¢) Pd(PPh3)a,3,5- = F h B ok -4- 5 g |
K2CO3 ( F 3K /EOH/ 7K ); (d) PA(PPhg),,4- 58 3 A A &%
KoCOs ( ¥ 3 /EOH 7k ); (e) NH,OH (DMSO/ 7K )

E 10

P B A 0CTFTH 34-—B-1(ZE R/ A HEAL)1H-
%U%(SOOmg’1.31mm01)75’:‘DMF(3mL)&ZJB%(3mL)
PZIERFTHRMWE RSB AAEBEE (0.57mL 6.56 mmol) -

#
FEREMFARZBEZTBBELEHERBE - K1 M NaOH & DCM
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BEoétbia -SBEBEWN B2 IHK KT 3,4-—2-1H-nbo%-2-
¥ (114 mg: 0.46 mmol) o

B BE(b): M ¥ (0.14mL> 2.24 mmol) H w & 3,4-
— % -1H-wt % -2-F g5 (112 mg: 0.45 mmol) & = & 47 ( 124
mg - 0.90 mmol) #» DMF (3 mL) 2% & ¥ - &£ 50C F
WHERSWRBR - AwAKERE DCM B S8 L48 - 8B E WK »
Brz g 0 BAF 34-—8-1-F A-1H-w % -2-F 8 (114 mg >
0.43 mmol) o

T B (c) % 3,4-—%-1-F A -1H-% % -2-F & ( 60 mg >
0.23 mmol ) ~ # & 47 (63 mg: 0.45 mmol) -~ 3,5-—F & &
5o -4- K # 8 (38mg> 0.27 mmol) & Pd(PPh;), ( 52 mg -
0.05 mmol ) A M» ¥ X (0.75mL) & EtOH( 95% > 0.25 mL)
FPREMARES F4& 120C Fho#h 15 n4é8 - &£ d = &1t
WME A EtOAc BERRAEY - EREM 2% > K%

4-38 -3-(3,5-— 9 L E[E 4 -4-K)-1-¥ -1H-=b o -2- 9 B
(26 mg > 0.09 mmol)

P B(d): B 4-2-3-3,5-— F R EEok-4-£)-1-F %
-1H-wt 2% -2-9F g (26 mg > 0.09 mmol) -~ # & 47 ( 26 mg >
0.19 mmol )~4-# X % -# 8 ( 26 mg> 0.19 mmol) & Pd(PPh;),
(21 mg>0.02 mmol)Z A » ¥ X(0.75mL) & EtOH( 95% -
025mL) ¥ B A M AEARERF £ 120C Fhosk 15 042 - &
At E A EtOAc @R A 4Y - SHEB M o 82
hER 3-C5-=FAEMS 4 -4-K)-4-(4-8 X A)-1-F &
-1H-st %% -2-F g5 (13 mg 0.044 mmol) -
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T B(e) HAaEK (2MKikE® 055 mL 1.1 mmol)
A E S 3-3,5-= F A BEME4-4-K)-4-(4-8 R £)-1-F A
-1H-9 % -2-F 85 (13 mg:> 0.044 mmol) = DMSO (1.5 mL)
T oo SOCTHHFERSMBA &k A EtOAc B 4 # %
78 o HPLC S # 2 4% » B 4F 3-3,5-— F X E[E4-4-4)-N'"-
ok -4-(4-54 K K )-1-F A -1H- % -2-F gk (2.2 mg~ 0.007

mmol ) ES/MS m/z: 327.2 (M+H); '"H NMR (MeOD, 500MHz):

6.93 (m, 2H), 6.91 (s, 1H), 6.65 (m, 2H), 3.74 (s, 3H), 2.10 (s,

3H)R 1.87 (s, 3H)- 3¢ &8 'H-NMR & 3| 12 Za /L A2 4 » % 88 7
BEMWAERE — ZHEHE - {2 R LA IE T2 A A (B B
AR (Z)5 B B

£ % 4 11
MEBEALEBRA I EITHBHEUTIEAS - KBRF 2 A
BB Z A2 TR G ENAETRSE 1 P o G

'H-NMR & 3| 2 MW R TAD AL 11 2 (BE)E B8

BB EABEZRSYH -

E1l |1-(3,5-= F & B[Eok-4- )-2-(4-78 ¥ 2 )-1H-vkok -5- F &5 5

R;=3,5-= F 4 B[Eos 4- % R=pg B A¥HA [R°=H

R,=H |Rs=H R¢=H R,=H

ES/MS m/z: 299.11 (K5#-F M + H), 297.15 (2 # F M - H); '"H NMR (MeOD, 500MHz):

8.14 (s, 1H), 7.24 (m, 2H), 6.96 (s, 1H), 6.79 (m, 2H), 2.20 (s, 3H) & 1.93 (s, 3H)
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K 5% 4] 12-25

BBERLBAFEINN-BAFXINNRABR T X VRS
LT At c HBRA FEZE S RSN E R B
B EE S 23 & 10 F o

HNERB 12-14416-22-24 B 25 @ & » # & 'H-NMR
R &MLt RBETHAMAE -—EHRE - 12X
HBRAMERZAEADAEFSEHRBRY R(Z)BEEHER - -HMNE
Ml 15 R 23 @t 0 #&d 'H-NMR £5 & 281t 4 ¥ AT
EmAaH L1 Z(EYBEMBRAEC)BEEHEBZIRY -

R f2

<~ N
RSD
HO

E12 [1-T%-3-(3,5-= F A& Bl5o%-4-4)-N-58 K -4-(4-78 X K)-1H-%t o8 -2- F ik

Ri=3,5-=F & B[Eop-4- 4 R®=N-72 F Bk

B=N-T# R°=H

ES/MS m/z: 369.28 (& F M + H), 367.3 (A 8+ M - H); '"H NMR (MeOD, 500MHz):
6.96 (s, 1H), 6.93 (m, 2H), 6.65 (m, 2H), 4.09 (m, 2H), 2.10 (s, 3H), 1.87 (s, 3H), 1.79 (m,
2H), 1.36 (m, 2H) & 0.96 (t, 3H, J=7.4Hz) «

E13 |1-T#3-G,5= 7% BBk -4-£)-4-(4-78 £ B)-1H-2o8-2- F 8545

R;=3,5-=F 3 B[k 4% R’= e A P 4

B=N-T# R’=H

ES/MS m/z: 354.3 (15 # %+ M + H); '"H NMR (MeOD, 500MHz): 7.04 (s, 1H), 6.94 (m, 2H),
6.65 (m, 2H), 4.28 (m, 2H), 2.13 (s, 3H), 1.83 (s, 3H), 1.78 (m, 2H), 1.38 (m, 2H)& 0.96 (t,
3H, J=7.3Hz) -
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E14 |5-33-=F AT %)-3-3,5-= F K BlEok-4-5)-4-(4- 78 X K)-1- F 5 -1H-wit 0% -2
FEAS

Ri=3,5-=% % B[Zak.4 % R= g A 74

B=N-F% RP=33-—F4ATH

ES/MS m/z: 396.3 (M5 #F M + H), 394.34 (2 & F M - H); 'H NMR (MeOD, 500MHz):
7.68 (s, 1H), 6.84 (m, 2H), 6.68 (m, 2H), 3.55 (s, 3H), 2.65 (m, 2H), 2.08 (s, 3H), 1.80 (s,
3H), 1.46 (m, 2H)& 0.91 (s, 9H) -

E15 |5-12-3-G,5-—F R B[Eek-4-K)-4-(4- 58 X K)-1-F A-1H-L8-2- F X f5

Ri=35-=F 4 Bk 4 £ Rl= e mA e R

B=N-¥ 4% R*°=Br

ES/MS m/z: 390.2 (B #F M + H), 390.21 (F2#-F M - H); '"H NMR (MeOD, 500MHz):
7.70, 7.69 (¥R 18 B4%, 1H), 6.93 (m, 2H), 6.70 (m, 2H), 3.95, 3.91 (18 £4&, 3H), 2.10, 2.09
(H18 E4%, 3H) & 1.79 (s, 3H) -

E16 |3-(3,5-=F & E[Bok-4-5K)-4-(4-76 X HK)-1-F K-5-(A-1-% &K)-1H-o028.-2- F 5 5

Ri=3,5-= % & Bk 4- % Ri= e R A P4

B=N-74£ R°= &m-1-4 &

ES/MS m/z: 350.6 (% &+ M + H), 348.1 (F4 # F M - H); 'H NMR (MeOD, 500MHz): 7.70,
(s, 1H), 7.02 (m, 2H), 6.67 (m, 2H), 3.91 (s, 3H), 2.09 (s, 3H), 2.09 (s, 3H) & 1.78 (s, 3H) «

E17 [3-3,5-= F 4 B[k -4-5)-N-58 K -4-(4- 38 ZK)-1- T £-5-(H-1-% £ )-1H-0t 0%
2- F Bk

Ri=35-=F & E[Cak 4- % R>=N-%& ¥ Bk &

B=N-¥% RP= &-1-g i

ES/MS m/z: 365.3 (& 7 M + H); 'H NMR (MeOD, 500MHz): 7.02 (m, 2H), 6.67 (m, 2H),
3.74 (s, 3H), 2.07 (s, 3H), 2.07 (s, 3H) & 1.82 (s, 3H) -

E18 |3-3,5-= F A BEok-4- K )N-5 K -4-(4-58 £ A)-1-F £ -5-(1- F A -1H-ot ok -3-
#)-1H-obo&-2- F Bk

Ri=3,5-= ¥ Xk E[l5e¢-4- & R>=N-#& FRE &

B=N-¥# RP=1-9 & 1H-stbods 3- %

ES/MS m/z: 407.18 (M #F M + H), 405.18 (Jo#F M - H); 'H NMR (MeOD, 500MHz):
7.54 (s, 1H), 7.33 (s, 1H), 6.74 (m, 2H), 6.57 (m, 2H), 3.87 (s, 3H), 3.63 (s, 3H), 2.10 (s, 3H)
% 1.86 (s, 3H) ¢
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E19 [3-(3,5-= F 4 BEok-4-%)-4-(4-78 X 2)-1-F £-5-(1- F £ -1H-tt ok 3- % )-1H-t

wg-2- ¥ B85 A5
Ri=3,5-—F % B[k 4- 4 Ro= el AFHA
B=N-¥ 4 RP=1-9 & 1H-wboi-3- 2

ES/MS m/z: 392.18 (& F M + H), 390.27 (A #F M - H); 'H NMR (MeOD, 500MHz):
7.76 (s, 1H), 7.56 (s, 1H), 7.35 (s, 1H), 6.73 (m, 2H), 6.58 (m, 2H), 3.88 (s, 3H), 3.82 (s, 3H),
2.11 (s, 3H) & 1.82 (s, 3H)

E20 [3-(35-=FAAME4AK) N8 AAG-BEL) - FAS(ZR T E)H-o%
-2- F Bt

Ri=35-—F & B[E4-4-% R’ =N-#& ¥ gk &

B=N-¥# RP= =g ¢4

ES/MS m/z: 395.1 (B5#F M + H), 39327 (A& F M - H); 'H NMR (MeOD, 500MHz):
6.86 (m, 2H), 6.77 (m, 2H), 3.81 (s, 3H), 2.06 (s, 3H) & 1.85 (s, 3H) -

E21 [3-(3,5-= F & Mk 4-K) N-J8 K A-(4- 78 £ R)-1- F B-5- LI A-1H-o%2- F
Bk

R;=3,5-=F & B[k -4-% R?=N-#& ¥ g &

B=N-7 % RP= %

ES/MS m/z: 353.15 (K5 #F M + H), 351.22 (28 F M - H); 'H NMR (MeOD, 500MHz):
6.86 (m, 2H), 6.68 (m, 2H), 6.65 (dd, 1H, J=18.1, 12.0Hz), 5.30 (dd, 1H, J=18.1, 1.3Hz), 5.15
(dd, 1H, J=12.0, 1.3Hz), 3.76 (s, 3H), 2.07 (s, 3H) & 1.85 (s, 3H) -

E22 |5-(4-§ B £ R)3-G5-= T & R Ewk-4 £)N-Ja h-4-(4- 8 £ ) 1- 7 & 1H-%

-2- F Bk
Ri=3,5-=F % B[Eok-4- % R®=N-#& ¥ Bt &
B=N-¥ & RP=4-f % £ %

ES/MS m/z: 428.13 (B #F M + H), 426.17 (F2#F M - H); 'H NMR (MeOD, 500MHz):
7.70 (m, 2H), 7.42 (m, 2H), 6.64 (m, 2H), 6.53 (m, 2H), 3.64 (s, 3H), 2.14 (s, 3H)& 1.87 (s,
3H) -

E23 [4(3,5-= 7 & RIEok-4-%)-N- £-3-(4- 58 £ £)-1,1-= F A-1H I'H 2,2 B %
5-F Bk

Ri=35-=F & &l54-4-% R%=N-#& ¥ Bk &

B=N-¥ £ RP=1-9 # 1H-8-2- %

ES/MS m/z: 406.18 (F§#F M + H), 404.29 (f2# F M - H); '"H NMR (MeOD, 500MHz):
6.68 (m, 2H), 6.64 (m, 1H), 6.51 (m, 2H), 6.21-6.13 (m, 2H), 3.53 (s, 3H), 3.13, 3.06 (#18 £
% 3H), 2.34, 2.12 (18 B 4%, 3H) R 1.88, 1.66 (F 18 E 4, 3H) -
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E 24

5-(3,4-=

%-2- F Jik

REE)3-G5=

FREEA4-K)-N-f2 K-4-4- 2 X L)-1-F 4-

1H-=t

Ri=35-—F KL B[Fek-4-%

=N-fe ¥ Bk &

B=N-F#

RP=34-— g %4

ES/MS m/z: 439.14 (K5 #F M + H), 437.23 (F2#F M - H); 'H NMR (MeOD, S00MHz):
7.25 (m, 1H), 7.14 (m, 1H), 7.04 (m, 1H), 6.66 (m, 2H), 6.54 (m, 2H), 3.60 (s, 3H), 2.13 (s,
3H)& 1.87 (s, 3H) -

E 25

4-3,5-=F A R[5o-4-%)-3,4- — f-N-72 K-3-(4-58 £ %)-1- 9 TH-1 ,2'-Hih etk
%-5'- F Bk

Ri=3,5- = F A E[5e¢-4-%

R*=N-f& ¥ Bk &

B=N-¥ %

R¥P=34-— g 1H-"w5-1-£

ES/MS m/z: 428.11 (58 F M + H), 426.22 (2 #F M - H); 'H NMR (MeOD, 500MHz):
6.72 (m, 2H), 6.61-6.57 (m, 4H), 3.45 (s, 3H), 2.11 (s, 3H) & 1.86 (s, 3H)

K % 4 26-30

IR M E i@

18 51 %

Bz

# o f

A7 E VERERBGUATLEY - HBRY 22

FHm N U ET S 5 -8RI ¢ -

B ] 26-30 ™ % o b 'H-NMR 42 3| & 42 &

W RBTEAYMARE - BHE EXAEHRKES
MmABEEVE B BRI R(2)FE EHH -

it &
a3

E26 |1-(1,4-= F A-1H-%kod-5-K)-5-(4-58 X H)-3- F K -1H-o1bog-2- F AL 5
Ri=1,4-= F &-1H-skok-5- % R'= s Rk A F 4
R°=H

ES/MS m/z: 311.3 (& F M + H), 309.7 (A #-F M - H); 'H NMR (% &-d6, 500MHz):
7.78 (s, 1H), 7.64 (s, 1H), 6.97 (m, 2H), 6.72 (m, 2H), 6.37 (s, 1H), 3.24 (s, 3H), 2.28 (s, 3H)
% 1.90 (s, 3H) -
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E 27 |[1-(3,5-= F $k B[2ok-4-3)-5- (4 4{ )-3- 9 F-1H-vtng-2- F 52 A5

Ri=35-—F X EZ[E%-4-% = LA TE

R’’=H

ES/MS m/z: 312.2 (F§&F M + H), 3102 (2 & F M - H); 'H NMR (# &1-d6, 500MHz):
7.87 (s, 1H), 7.02 (m, 2H), 6.77 (m, 2H), 6.26 (s, 1H), 2.25 (s, 3H), 2.09 (s, 3H)& 1.89 (s,
3H) o

E28 |1-3,5-= F & £Bek-4-5)-N"58 & -5-(4-78 % #)-3- F K- 1H-o498-2- F B

Ri=3,5-=F £ B[=op-4- % R’=N-f& ¥t &

R’°=H

ES/MS m/z: 3272 (& F M + H); 'H NMR (7 81-d6, 500MHz): 7.00 (m, 2H), 6.74 (m,
2H), 6.16 (s, 1H), 2.18 (s, 3H), 2.14 (s, 3H) & 1.87 (s, 3H)

E29 [1-(1,4-= 7 &-1H-stbok-5-2)-5-(4-78 ¥ A)-3- F K- 1H-wtk o8 2- F 85

Ri=1,4-=F #-1H-ntod-5-£ Rl= e ST A

R°°=H

ES/MS m/z: 311.3 (F%# F M + H); 'H NMR (& &9-d6, S00MHz): 7.69 (s, 1H), 7.27 (s, 1H),
6.95 (m, 2H), 6.72 (m, 2H), 6.38 (s, 1H), 3.36 (s, 3H), 2.29 (s, 3H) & 1.73 (s, 3H) *

E30 [4-58-1-(1,4-= F & -1H-wtod-5-%)-5-(4-7 X £)-3-F £-1H-ne8 2- P& f5

Ry=1,4-=F f-1H-vtbok-5- % RP= e pp 9 4

R°°=Br

ES/MS m/z: 391.4 (& F M + H), 389.5 (F2#F M - H); 'H NMR (# &-d6, S00MHz):
7.69 (s, 1H), 7.20 (s, 1H), 7.07 (m, 2H), 6.79 (m, 2H), 3.38 (s, 3H), 2.30 (s, 3H)& 1.75 (s,
3H) -

K24l 31-% 3 4 35
MEAXALBAFTE VHE-ERTILAY - HBEAF E2
BHASTHEZA2E T R HAEAN AN LETHEAF S~8AEIF -
HPNE®H 31-35 M5 #d 'H-NMR & 5 & 281t H
Mo RBIABEHDARE -EHE EFXAR#EIAEFTZE
M B (E)is BB ip R(Z)F5 B8 -

76



201124409

E31 [1-3,5-=F & AS¢-4-%) N5 & 5-(4-78 £ B)- 1 H-8-2- F B

R, =N-#8 7 gk & |[R™=H

ES/MS m/z: 313.1 (B8 F M + H); 'H NMR (& &-d6, SO0MHz): 7.01 (m, 2H), 6.75 (m
2H), 6.66 (d, 1H, J=3.7Hz), 6.31 (d, 1H, J=3.7Hz), 2.02 (s, 3H) & 1.90 (s, 3H) «

2

E32 |B)H(D)-1-3,5-= F 5 R[Eok-4-R)-5-(4-55 K ) 1H-o1t%2- F 8 5

Ro= BERAFE |IR"P=H

ES/MS m/z: 298.4 (K5 # F M + H); "H NMR (% #3-d6, 500MHz): 7.85 (s, 1H), 7.64 (m, 2H),
6.78 (m, 2H), 6.65 (d, 1H, J=3.8Hz), 6.38 (d, 1H), ]=3.8Hz), 2.09 (s, 3H) & 1.90 (s, 3H) -

E33 [(B)&(2)-1-3,5-= F 4 BEok-4-£)-5-(4-58 ¥ & )-1H-0t08-2- F 85 45

Ro= BEmAFA [RP=H

ES/MS m/z: 298.4 (& F M + H); 'H NMR (# &1-d6, S00MHz): 7.47 (d, 1H, J=3.8Hz)

3

7.05 (m, 2H), 6.89 (s, 1H), 6.79 (m, 2H), 6.47 (d, 1H, J=3.8Hz), 2.20 (s, 3H) & 1.89 (s, 3H) -

E34 |1-(5-Z4-3-F & B[Eok4-%)N-f8 &-5-(4-8 £ &) 1H-7tbe8-2- F Bf

R, =N-#8 7 Bk & |[R™=H

ES/MS m/z: 327.2 (#F M + H); 'H NMR (7 &-d6, S00MHz): 7.00 (m, 2H), 6.76 (m,
2H), 6.66 (d, 1H, J=3.8Hz), 6.31 (d, 1H, J=3.8Hz), 2.34 (m, 2H), 1.97 (s, 3H)& 0.89 (t, 3H,
J=7.6Hz) o

E35 [1-3,5-=F A EMEE4-5)4-C AN-J8 A-5-(478 £ ) 1H-%-2- 7 B

R, = N-#& 7 gk & RP= z 4

ES/MS m/z: 341.3 (K% F M + H), 339.4 (24 F M - H); '"H NMR (7 &1-d6, S500MHz);
7.00 (m, 2H), 6.76 (m, 2H), 6.66 (d, 1H, J=3.8Hz), 6.31 (d, 1H, J=3.8Hz), 2.34 (m, 2H), 1.97
(s, 3H)& 0.89 (t, 3H, J=7.6Hz) -

K 3% 5 36-105
R L@AFTZI-BRAF A VIFZ - $Hmitz
HiE - BREBRA I EFL—FZHRRBAKXRT HERNE G R
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TUHBARBERFTZAALARBZIHEMT ERHMBERT
ot/

$ % K 4 ] 37-45 47-58 ~ 60 ~ 62 - 64-68 ~ 71-89 R
91 @ % > ¢ 'H-NMR &3 &£ 28dHh HLBFHEAED
HE-ZEZMBE ERAAEAHERABERIEYN B (E)E EER Iy
R(Z)5 R B8 -

E36 |4-3%-1-3,5-= 7 & R[E-4-£)-5-Q-R-4-58 X A)N-58 %-3- F £-1H-%-2-F
B

R,=N-#& ¥ Bk £ R’ =Br

R,=F |Rs=H Re¢=H |R;=H

ES/MS m/z: 425.0 (B & F M + H), 423.2 (F4#F M - H); 'H NMR (7 #1-d6, S00MHz):
7.10 (t, 1H, J=8.5Hz), 6.69 (dd, 1H, J=8.5, 2.3Hz), 6.57 (dd, 1H, J=11.6, 2.3Hz), 2.15 (s, 3H),
2.16,2.10 (18 £, 3H) & 1.96, 1.90 (& 18 £ &, 3H) -

E37 [1-(3,5-= F & BBk 4-5K)-5-(2- f4-78 £ B) N-Ja &3- F - 1H-1%-2- 7 #

R,=N-#& ¥ BF & R =H

Rs=F [Rs=H Re=H |R;=H

ES/MS mv/z: 425.0 (B & F M + H), 423.2 ("o #F M - H); 'H NMR (% #9-d6, SOOMHz):
7.10 (t, 1H, J=8.5Hz), 6.69 (dd, 1H, J=8.5, 2.3Hz), 6.57 (dd, 1H, J=11.6, 2.3Hz), 2.15 (s, 3H),
2.16,2.10 (FH48 £4&, 3H)A 1.96, 1.90 (%18 4, 3H) -

E38 |1-3,5-=—F R E[Eek-4-K)-5-2-F-4-#8 K HK)-3-F £-4-2-F A A-1-45 54)-1H-=1t
w5--2- F BLAS

R,= s e A F 4 RP=2-94m-1-54

Rs=F |Rs=H Re=H |R,=H

ES/MS m/z: 384.2 (5 &F M + H), 382.3 (2% F M - H); 'H NMR (7 #-d6, 500MHz):
7.89 (s, 1H), 7.00 (t, 1H, J=8.5Hz), 6.64 (dd, 1H, J=8.5, 2.4Hz), 6.51 (dd, 1H, J=11.6, 2.4Hz),
5.91 (m, 1H), 2.83 (s, 3H), 2.14 (s, 3H), 1.91 (br s, 3H), 1.75 (d, 3H, J=1.3Hz) & 1.38 (d, 3H,
J=1.1Hz) -
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E39 [4-18-1-G,5-=F A E54-4-54)-5-3-f-4-58 X 4)-3-F - 1H-9o8-2- F &L f5

R,= R A F R R’ =Br

R4 =H R5=F R5=H R7=H

ES/MS m/z: 408.5 (My#F M + H), 406.1 (F4#F M - H); '"H NMR (7 #1-d6, S00MHz):
7.88 (s, 1H), 7.02 (dd, 1H, J=11.8, 2.1Hz), 6.99 (t, 1H, J=8.9Hz), 6.89 (m, 1H), 2.26 (s, 3H)
2.16 (s, 3H)& 1.93 (s, 3H) *

b

E40 [1-3,5-—F A E[Eok-4-K)-5-(3- A -4-78 X #)-3-F K -1H-tbo&-2- F 85 5

Ro= e B A T4 R’=H

R4 =H R5=F R6=H R7=H

ES/MS m/z: 330.2 (5#F M + H), 328.3 (R4 -F M - H); '"H NMR (/% &9-d6, SOOMHz):
7.87 (s, 1H), 6.94-6.90 (m, 2H), 6.82 (m, 1H), 6.34 (s, 1H), 2.25 (s, 3H), 2.12 (s, 3H) & 1.91
(s,3H) -

3

Edl | 1-3,5-= F 5 R[Eek-4-5£)-5-(- f-4-78 K5 )-3- F K-4-(2- F 4578 4 )-1H-mg o3
2-F

Ry= Je SRk P4 RP=2-9 hmmi

R4 =H R5=F R5=H R7=H

ES/MS m/z: 384.2 (P #F M + H), 382.3 (2 # 7 M - H); "H (% #3-d6, SO0MHz): 7.90 (s,
1H), 6.94 (t, 1H, J=8.6Hz), 6.88 (dd, 1H, J=12.0, 1.9Hz), 6.79 (m, 1H), 4.82 (m, 1H), 4.57 (m,
1H), 3.09 (s, 2H), 2.15 (s, 3H), 2.12 (s, 3H), 1.91 (s, 3H) & 1.75 (s, 3H) -

E42 |4-3-1-(3,5-= F 5 REok-4-4)-5-(3- f-4-% ¥ &) N-58 £-3- F - 1H-neo-2-
Bk

R,=N-#2 ¥ Bk £ R’° =Br

Ri=H Rs=F Re=H R;=H

ES/MS m/z: 425.0 (M 8 F M + H), 422.9 (2 # F M - H); 'H (% &9-d6, S00MHz): 6.99-6.95
(m, 2H), 6.86 (m, 1H), 2.19 (s, 3H), 2.15 (s, 3H) & 1.91 (s, 3H) o

E43 |1-(3,5-=F % Bk 4-5)-5-(3- f-4-58 EHB)-N-78 £ -3- F - 1Honkog-2- F Bt

R,=N-#& ¥ Bk & R°=H

Rs=H Ry=F R¢=H R=H

ES/MS m/z: 345.2 (M #-F M + H), 343.0 (2 #&F M - H); 'H (% &-d6, 5S00MHz): 6.92-6.87
(m, 2H), 6.80 (m, 1H), 6.24 (s, 1H), 2.18 (s, 3H), 2.16 (s, 3H) & 1.89 (s, 3H) e
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E44 |44 % H-1-3,5-= F 3 £ ok 4-2)-5-3-f-4-58 F 4)-3- F A-1H-kog-2- F 6645

Ry= #8 A ¥4 RP=mma

Rs=H Rs=F R¢=H Rs=H

ES/MS m/z: 370.1 (5#F M + H), 367.9 (2 #-F M - H); 'H (% #1-d6, S00MHz): 7.90 (s,
1H), 6.95 (t, 1H, J=8.8Hz), 6.88 (dd, 1H, J=12.2, 2.2Hz), 6.80 (m, 1H), 5.99 (m, 1H), 5.04 (m,
1H), 4.96 (m, 1H), 3.17 (m, 2H), 2.19 (s, 3H), 2.12 (s, 3H) & 1.91 (s, 3H) -

E45 |1-(3,5-=F & BIEok-4-£)-5-(4-58 £-2- F £ 4)-3- F A-1H-obog-2- F 85

Ry= BRERATFTR R®’=H

R,= Me Rs=H Re=H  |R=H

ES/MS m/z: 326.3 (K58 F M + H), 324.4 (2% F M - H); 'H (% 87-d6, SO0OMHz): 7.87 (s,
1H), 6.79 (d, 1H, J=8.3Hz), 6.69 (d, 1H, J=2.4Hz), 6.60 (dd, 1H; J=8.3, 2.4Hz), 6.16 (s, 1H),
2.27 (s, 3H), 2.18 (s, 3H), 2.07 (s, 3H) & 1.91 (s, 3H) «

E46 [4-58-1-(3,5-= F AB[Eok 4-3)-5-(4-F8 A-2-F £ K)3-F A 1H-o8-2- F 85

Ry= fa e AP A R’ =Br

R,= Me |Rs=H Re=H |R,=H

ES/MS m/z: 406.4 (15 &-F M + H), 404.2 (/& 8 F M - H); 'H (% &3-d6, S00MHz): 7.87, 7.86
(F 18 B %, 1H), 6.92, 6.82 (@18 = €%, 1H, J=8.6Hz), 6.73 (m, 1H), 6.63 (m, 1H), 2.26 (s,
3H), 2.23, 2.16 (%18 $4, 3H), 2.13, 2.05 (F {8 £ 4, 3H) & 2.02, 1.85 (18 £ 4, 3H) -

Ry, |2
R7 -
Rg AN N
R3D
HO R4

E47 [3-3,5-= F & BBk 4 £)4-G- f-4-58 EA) N8 &-1-F £-5- L F - 1H-b%b

-2- ¥ Bk
Ri=3,5-—F A R[54-4-% Ry=N-#& ¥ Bk &
R = Zr4 B=N-7 4
Rs=H |Rs=F Rs=H |R,=H

ES/MS mv/z: 371.06 (M3 #F M + H), 369.19 (F2 # 7 M - H); 'H (MeOD, 500MHz): 6.80 (t,
1H, J=8.6Hz), 6.71 (dd, 1H, J=12.3, 2.1Hz), 6.68-6.62 (m, 2H), 5.31 (dd, 1H, J=18.1, 1.4Hz),
5.21 (dd, 1H, J=12.0, 1.4Hz), 3.76 (s, 3H), 2.16 (s, 3H) & 1.86 (s, 3H) °
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E48 |5-32-3-(3,5- = F & B ok -4-£)-4-(3- f-4-58 X A)N-78 £-1-F & -1H-0tk982- F

Bt
Ri=35-=—F X AE=¢-4-K% Ry=N-#& ¥k &
R*® =Br B=N-¥ £
Rs=H Rs=F Re=H R,=H

ES/MS m/z: 424.94 (B#kF M + H), 423.14 (247 M - H); 'H (MeOD, SOOMHz):
6.83-6.79 (m, 2H), 6.71 (m, 1H), 3.74 (s, 3H), 2.09 (s, 3H) & 1.85 (s, 3H) -

E49 |5-R-N-FaK-4-(4-58 X 5)-1'2,5-= F &-1'H-1,3"- 5 o8 -2"- F Bk

R;=25-—F A-1H-uteg-1- % Ro=N-f& ¥k &
R’ =Br B=N-¥ £
R,=H Rs=H Rs=H R,=H

ES/MS m/z: 404.99; 402.99 (P& 7 M + H), 403.08;401.26 (28 F M - H); 'H (MeOD,
500MHz): 6.87 (m, 2H), 6.61 (m, 2H), 5.70 (s, 2H), 3.81 (s, 3H) & 1.90 (s, 6H) «

ES0 |5-i%-4-(3-f-4-78 X A)-N-f8 &-1'2,5-= F &-1'H-1,3"- B wog-2"- F Bk

Ri=25-= 7 &-1H-wtop-1-% Ro=N-%& % Bf %
R3D — pr BoN-F&
R4= H R5=F R6=H R7=H

ES/MS m/z: 421.02; 422.98 (& F M + H), 418.95; 421.08 (I 4&F M - H); 'H NMR
(MeOD, 500MHz): 6.75-6.61 (m, 3H), 5.73 (s, 2H), 3.81 (s, 3H) & 1.90 (s, 6H)

ES1 [N-faX-4-(4-5 X £)-1'2,5-= F K-5- T A-1'H-1,3"- B o5 -2"- F Bk

Ry =2,5-— F &-1H-stbwg-1- % R,=N-#& ¥k &
RP= 4 B=N-¥ 4%
R;,=H Rs=H R¢=H R,=H

ES/MS m/z: 351.12 (M #-F M + H), 349.34 (F4 4 F M - H); '"H NMR (MeOD, 500MHz):
6.81 (m, 2H), 6.66 (dd, 1H, J=17.9, 12.0Hz), 6.61 (m, 2H), 5.66 (s, 2H), 5.35 (dd, 1H, J=17.9,
1.3Hz), 5.24 (dd, 1H, J=12.0, 1.3Hz), 3.82 (s, 3H) & 1.91 (s, 6H) -

ES2 |5-8-3-2,4-= F B oFp-3-5)-N-#8 & -4-(4-58 X 5)-1-F - 1H-=bo8-2- F Bk

R] = 2,4':— qa %uguh\_3_% R2= N'¥§‘_ ? E;‘F\%
R’ =l B=N-7 &
Ry=H R5=H R6=H R7=H

ES/MS m/z: 376.03 (M #F M + H), 373.97 (2 #F M - H); '"H NMR (MeOD, S00MHz):
6.88 (m, 2H), 6.66 (s, 1H), 6.60 (m, 2H), 3.74 (s, 3H), 2.09 (s, 3H) & 1.83 (s, 3H) -
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E53 [3-24-=F A E9-3-2)N-F8A4-(4- 58 R R) 1-F R-5- 205 A -1H- %2 F B

Ri=24-=FAE%-3-%

R,=N-#¢ ¥ Bk 5

1{3D= Lﬁi%?_%

B=N-¥ %

R.=H |Rs=H

Re=H |R,=H

(d, 3H, J=1.0Hz)

ES/MS m/z: 368.09 (I F M + H), 366.09 (A& F M - H); 'H NMR (MeOD,
500MHz):6.81 (m, 2H), 6.66 (dd, 1H, J=17.9, 11.9Hz), 6.61 (q, 1H, J=1.0Hz), 6.58 (m, 2H),
5.30 (dd, 1H, J=17.9, 1.4Hz), 5.14 (dd, 1H, J=11.9, 1.4Hz), 3.79 (s, 3H), 2.10 (s, 3H) & 1.84

E54 [5-i8-3-(24-= F S oEopr-3-A)-N-15 4 4-(4-55 ¥ H4)-1-F K- 1H-sb5-2- F Bk

Ri=24-= F Hgo-3-4

Ro=N-#& ¥ Bk &

R’ =Br

B=N-¥ %

R,=H |Rs=H

Re=H |R=H

ES/MS m/z: 421.97 (By#&-F M + H), 418.83 (f2#-F M - H); 'H NMR (MeOD, 500MHz):
6.96 (s, 1H), 6.87 (m, 2H), 6.59 (m, 2H), 3.75 (s, 3H), 2.06 (s, 3H) & 1.79 (s, 3H) *

-2-F Bk

E55 [3-24-= 7 KEH-3-5)-NJER-4-(4-78 XK )-1- 7 £-5-(E)- A -1 £ )- 1H- 5%

Ri=24-=F fofop-3-4

Ry =N-#& P Bk &

R*° = (E)-&-1-}5 %

B=N-¥ %

R,=H |Rs=H

R¢=H |R;=H

ES/MS m/z: 382.11 (F§&F M + H), 380.2 (R #-F M - H); 'H NMR (MeOD, 500MHz):
6.97 (s, 1H), 6.87 (m, 2H), 6.57 (m, 2H), 6.47 (m, 1H), 5.60 (m, 1H), 3.77 (s, 3H), 2.11 (s,
3H), 1.89 (d, 3H, J=6.8Hz) & 1.82 (s, 3H) °

ES56 |3-(24-=F AEoy-3- %) N-78 K -4-(4-58 X R)-1- 7 &-5-(/-1-% & )-1H- o5 -2-

P Bk
Ri=24-—F A%Eun-3-% Ro=N-#& F Bk &
R°= A-1- 4 B=N-7 %
R,=H |Rs=H Re=H |R,=H

3H)

ES/MS m/z: 380.07 (& F M + H), 378.89 (24 F M - H); '"H NMR (MeOD, 500MHz):
6.95 (s, 1H), 6.85 (m, 2H), 6.58 (m, 2H), 3.75 (s, 3H), 2.06 (s, 3H), 2.04 (s, 3H)& 1.86 (s,

E 57 |5-i%-3-(5-i%-2,4- = F sh-Ep-3-2)-N'-£8 & -4-(4- 78 $54)-1- F - 1H-otbo5-2- F Bk

R)=5-1%-2,4-— F Jkegw-3-3

R,=N-#& ¥ gk &

R*° =Br

B=N-f %

R,=H |Rs=H

Rs=H |R,=H

ES/MS m/z: 499.88 (Ig#:F M + H), 497.84 (Jo#: F M - H); '"H NMR (MeOD, 500MHz):
6.88 (m, 2H), 6.63 (s, 2H), 3.75 (s, 3H), 2.04 (s, 3H) & 1.76 (s, 3H) -
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ES8 13-(2,4-= F K& op-3-K)-N-#2 K-4-(4-58 R H)-1- F A-5-(5-1-H &)-1H-ot. %82

¥ Bk
Ri=24-— F Kogs-3-4 Ry= N-% F Bt K&
RP= m-1- B=N-¥ %
R,=H |Rs=H Re=H |R,=H

ES/MS m/z: 380.09 (I5#F M + H), 378.31 (FA#F M - H); 'H NMR (MeOD, 500MHz):
6.98 (m, 2H), 6.68 (s, 1H), 6.56 (m, 2H), 3.77 (s, 3H), 2.09 (s, 3H), 2.06 (s, 3H)& 1.82 (s,
3H) -

E59 [5-8-3-2,4-=F AE%-3-5)4-Q RAFE ER)N-F5 5 1-F A 1H B 2-F B

R =2,4-= F Hfw-3-4 Ro=N-#& F Bk Ik
R’°=Cl B=N-¥ %
Rs=H |Rs=F Re=H |R=H

ES/MS m/z: 394.01 (& -+ M + H), 392.19 (A% F M - H); 'H NMR (MeOD, 500MHz):
7.29-7.24 (m, 1H), 6.81, 6.62 (M{8w &%, 1H, I=1.1Hz), 6.74, 6.72 (R84 — &%, 1H,
J=8.5, 1.0Hz), 6.54-6.53 (m, 1H), 3.74 (s, 3H), 2.44, 2.00 (FH 18 = F &, 3H, J=1.1Hz) & 2.22,
1.99 (%18 ¥ 4%, 3H) -

E60 [3-(2,4-—F KoEp-3-K)4-2-F4-78 KA)N-2 K- 1-FA-5-Z 4 4 -1H-2tb 5 -2-
¥ B

Ri=24-=—F K ogop-3-% Ry=N-#& F k&

RP= zm# B=N-¥ 4

R,=H |Rs=F Re=H | R,=H

ES/MS m/z: 386.1 (I F M + H), 384.13 (FA#F M - H); 'H NMR (MeOD, 500MHz):
7.15 (t, 1H, J=9.0Hz), 6.68-6.60 (m, 3H), 6.54 (dd, 1H, J=11.6, 2.4Hz), 6.49 (s, 1H), 3.80 (s,
3H), 2.32 (s, 3H) & 2.09 (s, 3H)

E61 [5-f-3-24-—F E-E%-3-4)1-Z ANy & 4-(4-58 ¥ &) H-% 2 F i

Ry =2,4-=F FKFEw-3-K4 Ry=N-£ FRR K
R’ =Cl B=N-z £
R.,=H |Rs=H Re=H |R;=H

ES/MS m/z: 390.09 (54 F M + H), 388.11 (2 #F M - H); 'H NMR (MeOD, 500MHz),
6.96, 6.8 (18 L3, 2H), 6.66, 6.39 (8§, 1H), 6.63, 6.59 (%18 5 &4, 2H), 4.28,

4.18 (M{Ew £, 2H, J=7.2Hz), 2.34, 2.09 (F18 $4%, 3H), 1.83, 1.66 (REE %, 3H) A
1.36 (t, 3H, J=7.2Hz) -

E62 |5-£-3-G,5-=FAEE4A4-K)N-fs £-4-(4-78 X £)-1-F &-1H-"%-2- 7 ik

Ri=35-=—F K Egek-4- % Ro=N-f& F kK&
R*"°=Cl B=N-F#
R,=H |Rs=H Re=H |R;=H

ES/MS m/z: 377.08 (5% F M + H), 375.15 ("2 # F M - H); 'H NMR (MeOD, 500MHz):
6.85 (m, 2H), 6.63 (m, 2H), 3.73 (s, 3H), 2.20 (s, 3H) & 2.06 (s, 3H) -
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E63 |5-£-3-3,5-=F & Eofkok-4-4)-4-(4-78 X £)-1-F A-1H-o8-2- F i 1

Ri=35-—F H BEoftod 4- 4 Ro= ¥ &Rk
R’ =l B=N-¥ 4
Rs=H Rs=H Re=H R;=H

ES/MS m/z: 362.07 (4 F M + H), 360.07 (F2 #-F M - H); '"H NMR (MeOD, 500MHz):
6.81 (m, 2H), 6.64 (m, 2H), 3.93 (s, 3H), 2.18 (s, 3H) & 2.08 (s, 3H) -

E 64 |3-((Z)-T-2-#-2-%)-5-F-N-52 K -4-(4- 58 X K)-1- F F-1H-obwg-2- F fk

R, = (Z)-T-2-%-2-% Ro=N-#& F k&
R’ =Cl B=N-¥ 4
R4=H Rs=H Re=H R=H

ES/MS m/z: 320.3 (B #F M + H); "H NMR (MeOD, 500MHz): 7.09 (m, 2H), 6.72 (m, 2H),
5.45 (m, 1H), 3.64 (s, 3H), 1.79 (m, 3H) & 1.38 (m, 3H) -

E 65 |5-#-3-(2,6-=F K&)-N-#5K-4-(4-78 X &)-1- F 2 -1H-o % -2- 7 fik

Ri=26-—F %% R,=N-#8 FRE X
R’ =1 B=N-¥ 4
R4s=H Rs=H Re=H R=H

ES/MS m/z: 370.4 (F§#-F M + H); "H NMR (MeOD, 500MHz): 7.03 (t, 1H, J=7.6Hz), 6.95
(d, 2H, J=7.6Hz), 6.86 (m, 2H), 6.54 (m, 2H), 3.76 (s, 3H) & 2.02 (s, 6H)

E 66 |5 f-3-(24-= F K okoh-3-4)-N-J8 £ -4-(4- 78 K 4)-1- F £-1H-o95-2- F ik

Ri=2,4-— 9 A oko-3- 5 R,=N-f& Pk £
R’ =Cl B=N-7 &

ES/MS m/z: 360.09 (% &+ M + H); '"H NMR (/& &7-d6, S00MHz): 7.09 (q, 1H, J=1.1Hz),
6.99 (m, 2H), 6.74 (m, 2H), 3.73 (s, 3H), 1.92 (s, 3H) & 1.59 (d, 3H, J=1.1Hz) -

E 67 |5-f-N-f8#-4-(4-58 K K)-1-F A-3-2-F A R-1-4 4)-1H-beg-2- F ik

Ri=2-F & A-1-M4k Ro=N-£8 ¥t &
R’ =C] B=N-¥ 4
R4 =H R5=H R6=H R7=H

ES/MS m/z: 320.07 (’5 & -F M + H); 'H NMR (% &-d6, 500MHz): 7.16 (m, 2H), 6.83 (m,
2H), 5.97 (m, 1H), 3.68 (s, 3H), 1.71 (d, 3H, J=1.3Hz) & 1.38 (d, 3H, J=1.1Hz) -
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E68 |5-#-3-24-—F & -F%-3-54)-4-2-f-4-58 X 5)-N-#8 4 -1- F - 1H-71b25-2- ¥ ik

Ri=24-=F &E%»-3-& Ro=N-£& ¥ Bk &
R’ =Cl B=N-¥4
Ri=F Rs=H Re=H R;=H

ES/MS m/z: 394.08 (& -+ M + H), 392.09 (I2#F M - H); '"H NMR (MeOD, 500MHz):
6.70 (t, 1H, J=8.3Hz), 6.62 (q, 1H, J=0.9Hz), 6.43-6.39 (m, 2H), 3.75 (s, 3H), 2.10 (s, 3H) &
1.87 (d, 3H, J=0.9Hz) -

E69 [5-f-4-(2-H-4-5 % A)-3-24-= F FEN-3-K)-N-Fg A-1- F A-1H-w552- F Bt

R;=24-=F LEoup-3-% R,=N-#& ¥ Bk 5
R’ =Cl B=N-F 4%
R,=Cl |Rs=H Rs=H |R,=H

ES/MS m/z: 410.03 (M #-F M + H), 408.06 (F2#F M - H); '"H NMR (MeOD, 500MHz):
6.78-6.70 (m, 2H), 6.61 (m, 1H), 6.53 (m, 1H), 3.76, 3.75 (&8 £, 3H), 2.21, 2.07 (&
$4%, 3H)A 1.98, 1.85 (F18 £+, 3H) -

E70 [5-f-4-(23-=f-4-58 £ 2£)-3-(24-= F A oEoy-3- L) N-5 &-1- 7 A-1H-ok o5 -2-

¥ Bk
Ri=24-=9F fvEu-3- & R,=N-5& ¥ B &
R3D = Cl B=N- qa g{
R=F |Rs=F Re=H [R,=H

ES/MS m/z: 412.06 (H# -+ M + H), 410.07 (2 #F M - H); 'H NMR (MeOD, 500MHz):
6.64 (g, 1H, J=1.0Hz), 6.54-6.47 (m, 2H), 3.76 (s, 3H), 2.11 (s, 3H) & 1.87 (d, 3H, J=1.0Hz) -

E7L |5-§3-2A = F A EH-35)4-G-fud-F8 ¥ 5) N-78 &-1-F A-1H-%-2- 7 Bk

Ri=2,4-=F K-gu-3-% R,=N-f& ¥ gk &
R’ =Cl B=N-¥#
R,=H |Rs=F Re=H |R;=H

ES/MS mvz: 394.08 (5 # F M + H), 392.1 (2% F M - H); 'H NMR (MeOD, 500MHz):
6.74-6.68 (m, 4H), 3.74 (s, 3H), 2.10 (s, 3H) & 1.83 (d, 3H, J=0.9Hz) -

E72 [5-f-3-Q4-= F & f%-13-=5-3- %) N-5 & -4-(4-38 £ 5)-1-F B-1H-25-2 7

Bk
Ri=24-=F & /&-1,3-=#%-3- % Ry=N-#& F Bk 5
R’ =Cl B=N-F &
R,=H |Rs=H R¢=H |R,=H

ES/MS m/z: 360.15 (B #-F M + H); '"H NMR (MeOD, 500MHz): 7.07 (m, 2H), 6.71 (m,
2H), 4.77 (m, 1H), 4.48 (m, 1H), 3.65 (s, 3H), 1.75 (s, 3H), 1.57 (s, 3H)& 1.55 (s, 3H) °
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E73 |5-f-4-(-F-4-28 % ) -N-58 % -1- F £-3-G- F & T-2-45-2-4)-1H-o1t55-2- F ik

Ri=3-F & T-2-4%-2- % R, =N-#& ¥ Bt K&
R =] B=N-%¥ %
R,=H |Rs=F Re=H |R,=H

ES/MS m/z: 352.1 (F§4F M + H), 350.22 (A #F M - H); 'H NMR (MeOD, 500MHz):
6.94-6.82 (m, 3H), 3.64 (s, 3H), 1.72 (s, 3H), 1.68 (s, 3H) & 1.48 (s, 3H) «

E74 |[N-f8A-4-(4-58 $ A)-5-B TRA-1-F A-3-G- F A T-2-5-2-£)- 1H-o98.-2- F Bk

Ri=3-F K T-2-#%-2-% Ro=N-#8 ¥k &
RP= 2 T4 B=N-7 %
R,=H |Rs=H Re=H |R,=H

ES/MS m/z: 356.16 (K& F M + H); '"H NMR (7 &3-d6, S00MHz): 6.95 (m, 2H), 6.77 (m,
2H), 3.64 (s, 3H), 2.52 (d, 2H, J=7.7Hz), 1.73 (m, 1H), 1.67 (s, 3H), 1.61 (s, 3H), 1.48 (s,
3H), 0.73 (d, 3H, J=6.6Hz) & 0.70 (d, 3H, J06.6Hz) - -

E75 |5-f-4-Q2-F-4-78 $K)-N-F8 A-1- F £-3-3- F & T-2-#5-2-&)-1H-2%--2- F Bk

Ri=3-FHAT-2-4%-2-% Ro=N-#2 PRk &
R*P =l B=N-¥%
R,=F |Rs=H Re=H |R,=H

ES/MS m/z: 352.1 (B5#k+ M + H), 350.22 (2 #F M - H); '"H NMR (MeOD, 500MHz):
6.89 (t, 1H, J=8.5Hz), 6.54 (dd, 1H, J=8.5, 2.4Hz), 6.48 (dd, 1H, J=11.6, 2.4Hz), 3.66 (s, 3H),
1.72 (s, 3H), 1.61 (s, 3H) & 1.43 (s, 3H) -

E76 [3-(2,4-=F A-Ev-3-%)N-58 £-4-(4-78 ¥ 4)-5-£ T &-1-F A -1H-%-2- 7 B

Ri=2,4-— 9 Jofoy-3-% R,=N-%& ¥ jk &
RP= 2 T4 B-N-7 &
R,=H ] Rs=H R¢=H l R-=H

ES/MS m/z: 398.14 (& F M + H), 396.02 (4 #F M - H); 'H NMR (MeOD, 500MHz):
6.76 (m, 2H), 6.62 (g, 1H, J=1.0Hz), 6.59 (m, 2H), 3.69 (s, 3H), 2.64 (d, 2H, J=7.4Hz), 2.07
(s, 3H), 1.84 (d, 3H, J=1.0Hz), 1.78 (m, 1H) & 0.73 (d, 6H, J=6.8Hz)

E77 [3-(2)-T-2-%-2-3)-N-f8 &-4-(4-75 £ 5)-5- B T A-1-F &-1H-8-2- F 4k

R =(2)-T-2-}-2-% Ro=N-#& F kA4
RP=2T4 B=N-¥ %
R,=H |Rs=H R¢=H |R,=H

ES/MS m/z: 342.17 (I #F M + H), 340.33 (f2 & F M - H); 'H NMR (MeOD, 500MHz):
6.92 (m, 2H), 6.70 (m, 2H), 5.38 (m, 1H), 3.60 (s, 3H), 2.52 (d, 2H, J=7.3Hz), 1.73 (m, 1H),
1.70 (t, 3H, J=1.2Hz), 1.37 (m, 3H) & 0.72 (d, 6H, J=6.7Hz) -
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E78 [3-24-=F AE%-3-5)N-J8 £ 4-(4-58 K K)-1- 7 £-5-(A-1-H-2- %) 1H- 765

-2- F Bk
Ri=2,4-= F JK-E%-3-& Ry=N-# ¥k &
R = &-1-4%-2-% B=N-¥ %
R,=H |Rs=H Re=H |R,=H

ES/MS m/z: 382.2 (B#F M + H), 380.21 ("2 & F M - H); 'H NMR (7 #1-d6, SO0MHz):
6.86 (m, 2H), 6.69 (q, 1H, J=1.1Hz), 6.61 (m, 2H), 5.44 (m, 1H), 5.09 (m, 1H), 3.71 (s, 3H)
2.10 (s, 3H), 1.85 (d, 3H, J=1.1Hz) ans 1.82 (t, 3H, J=1.1Hz) -

>

E79 |N-f8R-4-(4-J8 ¥ 5)-1-F %-3-3-F & T-2-45-2-%)-5- L4 & - | H-oL5-2- F Bf

Ry=3-F A T-2-%-2-% R,=N-# F Bk &
R= %k B=N-F 4
R,=H |Rs=H Rs=H |R;=H

ES/MS m/z: 326.21 (M4 F M + H); '"H NMR (MeOD, 500MHz): 6.95 (m, 2H), 6.70 (m,
2H), 6.57 (dd, 1H, J=18.0, 12.2Hz), 5.21 (dd, 1H, J=18.0, 1.4Hz), 5.07 (dd, 1H, J=12.2,
1.4Hz), 3.69 (s, 3H), 1.67 (s, 3H), 1.62 (s, 3H) & 1.47 (s, 3H) -

E80 |N-#X-4-(4-78 K K)-1-F K-3-G-F & T-2-M5-2-)-5-(R-1-45-2- 4)- 1H-ik o8- 2-

¥ Bk
Ri=3-FHAT-2-%-2-% Ry=N-#& F Bk &
RP = (/-1-4%-2- 4 B=N-F%
R,=H |Rs=H Re=H |R,=H

ES/MS m/z: 340.21 (F§#F M + H); 'H NMR (MeOD, S00MHz): 6.99 (m, 2H), 6.65 (m,
2H), 5.39 (m, 1H), 5.01 (m, 1H), 3.59 (s, 3H), 1.75 (s, 3H), 1.71 (s, 3H), 1.65 (s, 3H) & 1.49
(d, 3H, J=1.0Hz) -

E81 [5-B&A-N-f8k-4-(4-5 X 5k)-1-F &-3-3-F 4 T-2-45-2-%)- 1H-o8-2- F Bk

R)=3-F & T-2--2-4)- Ry = N-78 7 Bk &
R°= A% B=N-F%
R;=H |Rs=H R¢=H |R,=H

ES/MS m/z: 340.21 (F#k-F M + H), 338.18 (2 # F M - H); 'H NMR (MeOD, 500MHz):
6.99 (m, 2H), 6.68 (m, 2H), 3.71 (s, 3H), 1.74 (m, 1H), 1.70 (s, 3H), 1.63 (s, 3H), 1.40 (s,
3H), 0.77 (m, 2H) & 0.20 (m, 2H) «

E82 [5-f-3-(5-f24-= F hEH-3-%)N-Ja & 4-(4- 58 ¥ £)-1- 7 K- H-onE-2- F Bt

Ry =5-#-2,4-= F F-Fu-3-5& Rp=N-# ¥ kX
R’ =Cl B=N-¥ 4
Rs=H |Rs=H Re=H |R;=H

ES/MS m/z: 394.15 (F#F M + H), 392.1 (Ja#F M - H); 'H NMR (MeOD, SO0MHz):
6.92 (m, 2H), 6.65 (m, 2H), 3.72 (s, 3H), 2.00 (d, 3H, J=2.5Hz) & 1.66 (d, 3H, J=2.2Hz) -
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E83 |N-f8 A-4-(4-78 FK)-1-F £-3-(-F & T-2-45-2-5K)-5(A-1-# &)-1H-nit o5 2- F

JBk
Ri=3-F A& T-2-}%-2-5& Ry=N-#& ¥ gk K&
RP= &-1-p & B=N-7 4
R,=H |Rs=H Re=H |R,=H

ES/MS m/z: 338.21 (H#F M + H); 'H NMR (7 &-d6, S00MHz): 7.26 (m, 2H), 6.78 (m,
2H), 3.70 (s, 3H), 2.06 (s, 3H), 1.74 (s, 3H), 1.68 (s, 3H) & 1.44 (s, 3H) -

E84 |5 f-N-fafh-4-(4-58 $K)-3-2- B & K4 F AoEoy-3-2)-1-F K- 1H-stbo5-2- F ik

Ri=2-BE&H&-4-F HKofy-3-54 Ro=N-# ¥ pr K&
R°=Cl B=N-¥ 4%
R,=H |Rs=H Re=H |R,=H

ES/MS m/z: 404.15 (B4 F M + H), 402.15 ("2 # F M - H); '"H NMR (7 &1-d6, SO0MHz):
6.94 (m, 2H), 6.84 (m, 1H), 6.70 (m, 2H), 3.78 (s, 3H), 2.99 (m, 1H), 1.90 (d, 3H, J=0.9Hz),
1.11 (d, 3H, J=6.7Hz) & 0.80 (d, 3H, J=6.8Hz) °

E 85 |5-f-3-(2,4-= F shoEwr-3-2)-4-(4-78 R A)-1-F - 1H- o8 2- F 8 B%

Ri=2,4-=F KgEu-3-K Ry= ¥ 8ifz
R*P=Cl B=N-¥#
R,=H |Rs=H Re=H |R;=H

ES/MS m/z: 361.1 (5 F M + H), 359.12 (A& F M - H); 'H NMR (MeOD, 500MHz):
6.88-6.85 (m, 3H), 6.61 (m, 2H), 4.00 (s, 3H), 2.08 (s, 3H) & 1.88 (d, 3H, J=1.0Hz) -

E86 [3-(24-= F A-E%-3- ) N8 5-4-(4- 45 K H)-1-F £-5-Q-F £ A -1 &) 1H-

%-2- F Bk
Ri=2,4-=F KEo-3-% Ry=N-82Fak K
RP=2-FA&-1-4 % B=N-7#

R.=H |Rs=H Re=H |R,=H

ES/MS m/z: 396.18 (K& % M + H); 'H NMR (# &-d6, S00MHz): 6.77 (m, 2H), 6.71 (q,
1H, J=1.1Hz), 6.58 (m, 2H), 6.09 (m, 1H), 3.62 (s, 3H), 1.83 (d, 3H, J=0.9Hz), 1.81 (d, 3H,
J=1.3Hz), 1.79 (s, 3H) & 1.30 (d, 3H, J=1.1Hz) -

E87 |5-T£3-(24=F A ED-3-4)-N-58 &-4-(4-58 X 84)-1- F - 1H-obo5-2- F Bk

Ri=2,4-= F A gEy-3-5 Ro= ¥ EhAZ
R°= T4 B=N-¥ 4
R.=H |Rs=H Re=H |R,=H

ES/MS m/z: 398.21 (55 F M + H), 396.29 (F2 # F M - H); 'H NMR (& &1-d6, 500MHz):
6.82 (m, 2H), 6.68-6.66 (m, 3H), 3.74 (s, 3H), 2.66 (m, 2H), 1.85-1.84 (m, 6H), 1.57 (m, 2H),
1.31 (m, 2H) & 0.86 (t, 3H, J=7.4Hz) -
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%-2- ¥ Bk

E88 [5((2)-T2-%-2-8) N-Ja b -4-(4- 5 ¥ K)-1- 7 B-3-(- 7 & T-24-2-%)-1H-t

Ri=3-F A T-2-%-2-%

R,=N-f# ¥t &

R® =(Z)-T-2-#%-2-%

B=N-¥ %

R,=H |Rs=H

Re=H l R,=H

ES/MS m/z: 354.2 (B #F M + H); 'H NMR (MeOD, SO0MHz): 6.99-6.93 (m, 2H), 6.63 (m,
2H), 5.77 (m, 1H), 3.50 (s, 3H) & 1.82-1.41 (m, 15H) -

E89 [5-f-N-78 Kk 4-(478 £ K) 32 B AAAT A% H35)1-F A 1H %27 5k

Ri=2-EAA-4-F hokh-3-K

R,=N-j& F k&

R°P =l

B=N-¥ %

R,=H |Rs=H

Re=H |R;=H

ES/MS m/z: 388.13 (& F M + H), 386.24 (2% F M - H); 'H NMR (MeOD, 500MHz):
6.99-6.93 (m, 2H), 6.63 (m, 2H), 5.77 (m, 1H), 3.50 (s, 3H) & 1.82-1.41 (m, 15H) -

E90 [5-f4-(4 58 $h)3-C B AA-A4 T A XH3-5)-1-F & 1H-o%-2-F R

Ri=2-2&K-4-F Kokedh-3-4 R,= ¥ E&AE
R =Cl | B=N-¥F X
Rs=H |Rs=H R¢=H |R;=H

ES/MS m/z: 373.13 (’% & F M + H), 371.14 (2 # F M - H); "H NMR (& &-d6, SOOMHz):
7.32 (q, 1H, J=1.2Hz), 6.97 (m, 2H), 6.76 (m, 2H), 4.02 (s, 3H), 2.61 (m, 1H), 1.80 (d, 3H,
J=1.2Hz), 1.02 (d, 3H, J=6.9Hz) & 0.72 (d, 3H, J=6.9Hz) -

E91 [5-8-3-(2,4-=F hokh-3-A)N-sg £-4-(4-78 ¥ 4)-1- F £ -1H-oo8-2- F B

Ri=24-= F Akwh-3-4

R,=N-#& ¥ gk &

R’ =Br

B=N-F %

Rs=H |Rs=H

Re=H |R;=H

3H)A& 1.59 (d, 3H, J=1.1Hz) -

ES/MS m/z: 406.5; 404.6 (M5 # F M + H), 404.6; 403.4; 402.5 (Fx 8 F M - H) - 'H NMR (&
&1-d6, 500MHz): 7.07 (q, 1H, J=1.1Hz), 6.99 (m, 2H), 6.73 (m, 2H), 3.75 (s, 3H), 1.92 (s,

B 5% 45 92

4-(4-38-2-3,5-= F £ AIE24-%)-5-F A -1H-% % -3-%)

%% (E92)
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(a) 1. SOCl, 2. Me(OMe)NH'HCI, ©thez  (DCM); (b) R.1E(4- F & ¥ 2 )4E (THF),
RS- 2,850 15 £ )T ARk 305 £ 1 0K
(e) NH4OAc (AcOH); (f) NBS (THF); (g) BBr53 (DCM);
¥ B (a) ' &£ SOCI, (5.17 ml> 70.8 mmol) & #o 2k 3,5-
= F AR -4-F 8 (1000 mg: 7.09 mmol) £ 80°C # %
30 s ABHNBAEAB BB Y AR DCM(15ml) F -
B EO0C2% &l NO-—F AR Bt (1036.8 mg
10.6 mmol) B #% & 7% soob=z (0.86 ml> 10.6 mmol)  H
TR THHERLAMEBA -Hm IMHCI B DCM B 4 & & 48 o
S BBV iz % HF N-F A HX-N3,5-=F K B[4 -4-
¥ & (1300 mg: 7.06 mmol) o
$ BE(b): % N-F & 4 -N,3,5-= F & B[Eok-4-F 8 &
(184.19 mg - 2.55 mmol) & % THF (10 ml) % B %A %p
20C - #RBRAMWUG-FAARXFA)RMLSE (0.25M 15.31

ml> 3.83 mmol) B R B2 B EBMRA - &4 IM HCI
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B DCM E B8 ZSBHMBM 8% BB 1-3,5-=F
A ENSA-4-K)-2-(4-F A A AX)Z 8 (445 mg- 1.81 mmol) -

TEB() R 1-CG5-= FAEMEA-4-%)2-4-F A% HA)
Z 8l (445 mg> 1.81 mmol) % & A K,CO; (501.5 mg > 3.63
mmol) ~ F & (1089.5 mg - 36.29 mmol) A kryptofix 222
(68.31 mg+ 0.18 mmol) H & 85C F Av # 12 & 4 2 /s 2%
AmmKE DCM B o & &4 - ERBW 8% #F
I-B5- = F A RFo44-%)-2-(4-FAXAL)BH-2-%-1-8
(157 mg: 0.61 mmol) -

S Ed): # =2z (0.251 ml> 1.81 mmol) > 11-(3,5-
—FERISE4-4-%)-2-4-FAXA)R-2-45-1-8 (155 mg >
0.60 mmol) B2 zZ & (0.337 ml > 6.02 mmol) & 4o £ & 4& 3-
LA-S5-2-8 T K)-4-F Kok ok-3-45 - =2 8 (265.39 mg>
0.60 mmol) #» EtOH (4ml) ¥ 2R ¥ - £ MERER T
£ 120C T# # R 44 30 4 % m 1| MHCI B DCM A 4
Bt s SRR o B 0 BT 1-35-—F A BBk -4-

A)-2-(4-F & X EX)RKW-1,4-—8 (118 mg: 0.39 mmol) -

B H(e) 4 1-3,5-= F A BBk -4-%)-2-(4-F A X 4)
& B -1,4-=— 8 (118 mg> 0.39 mmol) & T 8 4% ( 754.61 mg »
9.79 mmol) A AcOH (4ml) ¥ - £ #MARBER ¥ £ 140

THRHERASAD 30 4 - kAR DCM B 4L 48 - &

BREV w21 > EiF 4-3-(4-F & X A)-5-F A -1H-wt %
A)3S5-—F A EE+4 (99.0 mg:> 0.35 mmol) -

B B 14-3-(4-F & X A )-5-F X -1H-wt =% -2-
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£)35-—F K B[4 (99.0 mg> 0.35 mmol) & # # THF
(8ml) ¥ B A% % 0C ° % v NBS(74.89 mg- 0.42 mmol)
B RAY 20 4 - HwkAER DCM B 8t &4 - & 5%
B o dexih > BiF 4-(4-8-3-4-FARAFAHA)S5-FA-1H-=
% -2-%)-35-—F A EB4% (60.0mg’ 0.17 mmol) -
FB(g): £ OC T 4-(4-3%3-(4-F R X A)-5-F 4
-1H-st 2% -2-X)-3,5-— F A EEe (30.0 mg:> 0.08 mmol)
# DCM (3ml) 2 E % ¥ 7 s BBr; (1M 0.83 ml: 0.83
mmol) - # R EiE 2 £ R AEHRASMMBA - % w NaHCO;
(kiEik )R DCM/EtOAc E n d 85482 B B I 82 14
g 4-(4-38-2-(3,5-= F A BEok-4-54)-5-F & -1H-1 %
-3-RX )X #(20.0 mg»0.058 mmol ). ES/MS m/z: 347.0 (M+H),
346.9 (M-H); 'H NMR (& & -d6, 500MHz): 7.08 (m, 2H),
6.79 (m, 2H), 2.28 (s, 3H), 2.06 (s, 3H)& 1.88 (s, 3H) -

% 2% %) 93-103

R EBBFE FBAFx VII $ 2 — &% % Fmid
ZHEE CREBRAIEFTZ—HFLZHARBARXRT H N H# &
BPELBERTERTZIAARACAERZIBU T EHHBEAT
it &4 o

HO //
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E93 [42(35-=F A EME4A4K)5-F AT Ihh-1H- %3 R) LD

Ri= THA [R= 74

ES/MS m/z: 295.09 (M5 & F M + H), 293.19 (F2# F M - H); 'H NMR (CDCI3, 500MHz):
7.02 (m, 2H), 6.75 (m, 2H), 6.58 (dd, 1H; J=18.0, 11.6Hz), 5.15 (dd, 1H, J=18.0, 1.7Hz), 5.07
(dd, 1H, J=11.6, 1.7Hz), 2.42 (s, 3H), 2.07 (s, 3H) & 1.97 (s, 3H)

E9%4 [(E)4-2-(G,5-=F 4 EE44-K)5-F A A(A- 196 A) 1H- %53 5) 8

R = &-1-% 4 |[R= %

ES/MS m/z: 295.09 (& F M + H), 293.19 (2% F M - H); '"H NMR (CDCI3, 500MHz):
7.02 (m, 2H), 6.75 (m, 2H), 6.58 (dd, 1H; J=18.0, 11.6Hz), 5.15 (dd, 1H, J=18.0, 1.7Hz), 5.07
(dd, 1H, J=11.6, 1.7Hz), 2.42 (s, 3H), 2.07 (s, 3H)& 1.97 (s, 3H) -

E95 |(Z)-4-(4-(T-1-#%)-2-(3,5-= F & B[Eok 4-£)-5-F S -1H-vb8-3- ) X &%)

Ri = T-1-#% |[R= 74

ES/MS m/z: 323.11 (& F M + H); 'H NMR (7 &1-d6, 500MHz): 6.96 (m, 2H), 6.72 (m,
2H), 6.10 (m, 1H), 5.48 (m, 1H), 2.17 (s, 3H), 2.09 (s, 3H), 2.01 (m, 2H), 1.89 (s, 3H) & 0.88
(t, 3H, J=7.6Hz)

E 96 [(2)-4-(2-(3,5-= F A BB -45)-5 F A-4-(h-1- M) 1Hot% 3 2) £ 8

R = &-1-4 4 IR= 74

ES/MS m/z: 337.13 (58 M + H), 335.23 (2 # F M - H); "H NMR (7 89-d6, SO0MHz):
7.03 (m, 2H), 6.75 (m, 2H), 6.09 (m, 1H), 5.51 (m, 1H), 2.31 (s, 3H), 2.19 (s, 3H), 1.93 (m,
2H), 1.55 (s, 3H) & 0.84 (t, 3H, J=7.6Hz) -

E97 [4-2-3,5-= F A RMEok-4-4)-5-F £-4-(B-1-4 ) 1H-%-3- %) ¥ )

Ri= A 1%k [Ro= ¥ 4

ES/MS m/z: 307.1 (& F M + H), 305.24 (Fa# F M - H); 'H NMR (MeOD, S00MHz):
7.09 (m, 2H), 6.67 (m, 2H), 2.29 (s, 3H), 2.07 (s, 3H), 1.98 (s, 3H) & 1.89 (s, 3H)

E98 [4-2-(3,5-= 7 & BIE4-4-K)-5 F A-4-A & 1H-%o5-3-%) £ 8

Ri= &% [R= ¥4

ES/MS m/z: 311.11 (B#F M + H), 309.26 (F2# F M - H); 'H NMR (MeOD, 500MHz):
6.89 (m, 2H), 6.68 (m, 2H), 2.42 (m, 2H), 2.21 (s, 3H), 2.03 (s, 3H), 1.90 (s, 3H), 1.35 (m,
2H)& 0.81 (t, 3H, J=7.4Hz) o

E99 |4-(2-(3,5-= F & EBEek-4-£)-5-F %-4-2-F 5k A-1-45 4)- 1H-n%-3- %) K@

Ri=2-FAR-1-H4 IR= F 4

ES/MS m/z: 323.08 (B #F M + H), 321.19 (2% F M - H); 'H NMR (MeOD, S00MHz):
6.88 (m, 2H), 6.63 (m, 2H), 5.92 (s, 1H), 2.12 (s, 3H), 2.06 (s, 3H), 1.90 (s, 3H), 1.81 (s, 3H)
% 1.52 (s, 3H) e
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E 100 [4-(4-F5 A& £-2-(3,5-= F & B[Eok-4-4)-5- F A-1H-o-3- %) ¥ &

Ri=dAk R= ¥4

ES/MS m/z: 309.08 (K &F M + H), 307.21 (A% F M - H); '"H NMR (MeOD, 500MHz):
6.89 (m, 2H), 6.67 (m, 2H), 5.89 (s, 1H), 4.91 (m, 2H), 3.16 (m, 2H), 2.18 (s, 3H), 2.04 (s,
3H)& 1.90 (s, 3H) °

E 101 | (2)4-(2-(3,5-= F & BBk -4-5)-5-F £-4-(7-1-th &)- 1H-1to%-3- %) ¥y

Ri= &-1-4 5 |[R= 74

ES/MS m/z: 309.08 (M & F+ M + H), 307.21 (2 #F M - H); 'H NMR (MeOD, 500MHz):
6.89 (m, 2H), 6.67 (m, 2H), 5.89 (s, 1H), 4.91 (m, 2H), 3.16 (m, 2H), 2.18 (s, 3H), 2.04 (s,
3H) A 1.90 (s, 3H) -

E 102 [4-2-(3,5-= F 3k B[Eod-4-24)-4- T A-5-F - 1H-nto5-3-%) K 8

Ri= LA |[R= 74

ES/MS m/z: 297.1 (& F M + H), 295.08 (2 F M - H); 'H NMR (7 &1-d6, S00MHz):
6.95 (m, 2H), 6.76 (m, 2H), 2.46 (q, 2H, J=7.4Hz), 2.24 (s, 3H), 2.02 (s, 3H), 1.88 (s, 3H) &
1.01 (t, 3H, J=7.4Hz)

E 103 | 4-(2-(3,5-—F K B[Bod-4-3)-4- B T H-5-F K-1H-b78-3- 5 ) K Ey

Ri= ETHK IR:= 74

ES/MS m/z: 325.17 (55 #-F M + H), 323.26 (2 #-F M - H); 'H NMR (7 #1-d6, S00MHz):
6.95 (m, 2H), 6.75 (m, 2H), 2.36 (d, 2H, J=7.1Hz), 2.23 (s, 3H), 2.02 (s, 3H), 1.89 (s, 3H),
1.56 (m, 1H) & 0.75 (d, 6H, J=6.8Hz) °

£ 5% ) 104-124

A4 LB A S [-BA FE VII 2 — R % /it
ZFHE BREBAIF AT —HFZLHARBARXRT HZAE S
HRELERENF RITZIEAARACARBIHEMUTEZHBERT
144 o

HNEHH 104-114 & 119-123 @ % > 48 & 'H-NMR 4
MEZBILESY  HBEFSBEAELAE - EBRE - 2 F &
RAERFLEDAESEER Y R(Z)E EH AR -
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R, R2
R, =
Rg ~ N
R3D
HO R4
Rs

E 104 | S“F-N-f8 K -4"-(4-#8 X H)-1,1'-=— ¥ A -1H 1'H-2,3"- Bf vt n&--2'- F Bk

Ri=1-% %4-1H-steg8-2- 2 R,=N-za ¥kt |R°=ql

R,=H |Rs=H Re=H R,=H

ES/MS m/z: 378.2 (B #tF+ M + H), 376.27 (2 & F M - H); 'H NMR (MeOD, S00MHz):
6.98 (s, 1H), 6.78 (t, 1H, J=8.1Hz), 6.48-6.42 (m, 2H), 3.72 (s, 3H), 1.92 (s, 3H)& 1.64 (s,
3H) -

E 105 [5-i8-3-(2,4-= F K E%-3-&)-N-58 & -4-(4-48 ¥ ) 1-F &-1H-o1o5-2- F ik

R =2,4-= F fhofkop-3- 4 Ry=N-za¥pk& |RP=Br

R,=H |Rs=H Re=H R,=H

ES/MS m/z: 422.0; 420.2 (7 M + H), 420.2; 418.4 (28 F M - H); '"H NMR (MeOD,
500MHz): 6.88 (m, 2H), 6.64 (s, 1H), 6.59 (m, 2H), 3.77 (s, 3H), 2.09 (s, 3H) & 1.83 (s, 3H) «

E 106 |5-f-3-(2,4-= F & okoh-3-£)-4-Q- f-4-78 ¥ A)N-58 & -1- F & -1H-5 -2 F B

Ri=24-=F #okeh-3-% R,=N-g ¥t |RP=Cl

R,=F ~ |rs=H Re=H R,=H

ES/MS m/z: 378.2 (B #F M + H), 376.27 (’2 #F M - H); 'H NMR (MeOD, S00MHz):
6.98 (s, 1H), 6.78 (t, 1H, J=8.1Hz), 6.48-6.42 (m, 2H), 3.72 (s, 3H), 1.92 (s, 3H)& 1.64 (s, |
3H) - -

E 107 |5-f-N-558 & -4-(4-78 % 5)-1-F & 3-(1- F S -1H-ok o -5- 2 )- 1 H-"tb 7% -2- ¥ ik

Ri=1-F #&-1H-skok-5- % R;=N-g ¥tk |RP=Cl

R,=H |Rs=H Re=H R,=H

ES/MS m/z: 346.12 (K4 F M + H), 34423 (F2# F M - H); '"H NMR (MeOD, 500MHz):
7.84 (s, 1H), 7.07 (s, 1H), 6.98 (m, 2H), 6.69 (m, 2H), 3.71 (s, 3H) & 3.16 (s, 3H)

E 108 |3-((2)- T-2-#5-2-4)-N'"-#3 £ 4-(4-38 % £)-1-F £ -5- 7,4 -1 H-t.58 2 F ik

R, = (2)-T-2-%-2-% Ry=N-z2 ¥k |RP= zHi

Rs=H Rs=H Re=H R;,=H

ES/MS m/z: 312.22 (K F M + H); '"H NMR (& #-d6, S00MHz): 7.02 (m, 2H), 6.80 (m,
2H), 6.58 (dd, 1H, J=18.1, 12.1Hz), 5.39 (m, 1H), 5.20 (dd, 1H, J=18.1, 1.5Hz), 5.04 (dd, 1H,
J=12.1, 1.5Hz), 3.73 (s, 3H), 1.70 (m, 3H)& 1.37 (m, 3H) -
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E 109 |5-#-N-fa h-4-(4-78 £ 4)-1,1'3-= ¥ A-1H,1'H-2,3"- B ot 5-2'- 7 ik

Ri=13-— % & -1H-2to&8-2- £ R,=N-fa¥pr & |[RP=Cl

R,=H |Rs=H Rs=H R,=H

ES/MS m/z: 359.22 (B #F M + H), 357.38 (Fa#F M - H); 'H NMR (& &4-d6, S00MHz):
6.94 (m, 2H), 6.70 (m, 2H), 6.54 (d, 1H, J=2.7Hz), 5.82 (d, 1H, J=2.7Hz), 3.80 (s, 3H), 3.17
(s, 3H) & 1.78 (s, 3H)

E110 [5-%-4-(2,5- = f,-4- 16 £ £)-3-(24-= F Avkoh-3-2)N-78 &-1- F &-1H-tk % -2-
hilizs

Ri=2,4-— F $kokoh-3- % R,=N-fa®p:it |R°=Cl

Rs=F |Rs=H R¢=F R,=H

ES/MS m/z: 396.2 (K% F M + H), 394.3 (%2 # -+ M - H); "H NMR (MeOD, 500MHz): 7.02
(s, 1H), 6.64-6.57 (m, 2H), 3.72 (s, 3H), 1.94 (s, 3H) & 1.65 (s, 3H) -

E 111 [5-f-3-24-= F & okoh-3-5)-4-G- f-4-78 ¥ 2)-N-58 A-1- 7 A-1H-95-2- F ik

Ri=2,4-—F Jkokoh-3-% R=N-fg¥pek |RP=Cl

R,=H |Rs=F R¢=H R,=H

ES/MS m/z: 378.13 (B #F M + H), 376.29 (2 # F M - H); 'H NMR (MeOD, 500MHz):
7.05 (s, 1H), 6.81-6.75 (m, 3H), 3.71 (s, 3H), 1.95 (s, 3H) & 1.59 (s, 3H)

E112 [3-2,4-= F Ak -3-5) N7 A -4-(4-38 K B)-1- F B -5-(A-1-%e o )-1H-nt o5 -2-
7 Bk

Ri=24-= F Kokoh-3-5 Ri=N-fa Ptk [RP= &-1-

R,=H |Rs=H R¢=H R,=H

ES/MS m/z: 364.15 (H5# F M + H); "H NMR (/& #1-d6, 500MHz): 7.12-7.09 (m, 3H), 6.71
(m, 2H), 3.75 (s, 3H), 2.08 (s, 3H), 1.91 (s, 3H)& 1.59 (s, 3H) -

E 113 [N-f8 % -4-(4-58 K RK)-1-F &-3,5-=(FH-1- &) 1H-tbo5-2- F B

Ri= A&-1-ga 4 R,=N-£8 ¥kt |RP= &-1-4 4

Rs=H |Rs=H Re=H R,=H
ES/MS m/z: 308.1 (& F M + H); 'H NMR (% &3-d6, SO0OMHz): 7.59 (m, 2H), 6.85 (m,
2H), 3.74 (s, 3H), 2.07 (s, 3H) & 1.97 (s, 3H) °

E 114 [5-f-4-(2,3-= f-4-78 £ 54)-3-(2,4-= F S ok -3-)-N-72 £ -1- F K- 1H-st5-2-
7 Bk

Ry =2,4-=F #kokb-3-% R,=N-fa F#& [R°=Cl

R,=F |Rs=F R¢=H R,=H

ES/MS m/z: 396.11 (5 # F M + H), 394.18 (2 # F M - H); '"H NMR (MeOD, 500MHz):
7.00 (s, 1H), 6.61-6.55 (m, 2H), 3.73 (s, 3H), 1.93 (s, 3H) & 1.64 (s, 3H)
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E 115 |5-f-4-(2,3- = fl-4-78 X £)-3-(2,4-= F Avkod-3-&)-1- 7 &-1H- 82 F 86 5%

R =2,4-— % A vkug-3-£ R= B PEaR R’ =Cl

R,=F |Rs=F R¢=H R,=H

ES/MS m/z: 381.07 (& F M + H), 379.17 (Ja# F M - H); 'H NMR (MeOD, S00MHz):
7.16 (s, 1H), 6.63-6.57 (m, 2H), 3.98 (s, 3H), 1.91 (s, 3H) & 1.72 (s, 3H) «

E 116 [3,5-=((2)- T 242 %) 4-(4- 8 ¥ ) 1- 7 &-1H-k52-F 1§

Ry =(2)-T-2-%-2-4& R =N-FHA  |RP=(2)-T-2-%-2-%

R,=H |Rs=H R¢=H R,=H

ES/MS m/z: 340.21 (F5# F M + H), 338.04 (22 F M - H); 'H NMR (& #1-d6, S00MHz):
7.02 (m, 2H), 6.72 (m, 2H), 5.75 (m, 1H), 5.4 (q, 1H, J=6.7Hz), 3.54 (s, 3H), 2.14, 2.09 (&
{8 .34, 3H), 1.75 (br s, 3H), 1.43 (d, 3H, J=6.7Hz) & 1.20 (s, 3H) -

E 117 [3,5-=((2)- T-2-45-2-8)-4-(4- 78 £ A& )-1- F - 1H-oito5-2- F By

Ri=(2)-T-2-%-2-% R;=CN R° = (2)-T-2-%-2-%

R,=H |Rs=H Re¢=H R,=H

"H NMR (& &-d6, 500MHz): 7.01 (m, 2H), 6.69 (m, 2H), 5.86 (q, 1H, J=6.5Hz), 5.60 (g,
1H, J=6.2Hz), 3.59 (s, 3H), 1.75 (br s, 3H), 1.73 (br s, 3H), 1.51 (brs, 3H)& 1.45 (brs, 3H) -

E 118 |5-7-3-(2,4-= F A okvh-3-£)-4-(4-78 £ )-1- F A -1H-wbo8-2- 7 Bl B

Ry =24-= F Kokh-3-4 R,= i Fé%k |[R°=Cl

Rs=H |Rs=H Re=H R,=H

ES/MS mvz: 345.2 (B & F M + H), 343 (f2 8 F M - H);'H NMR (% &3-d6, 500MHz): 7.24
(s, 1H), 6.96 (m, 2H), 6.75 (m, 2H), 4.00 (s, 3H), 1.91 (s, 3H) & 1.70 (s, 3H) *

E 119 |5-38-3-(5-f-2,4-= F A ok h-3-5)-N-78 4 -4-(4-78 ¥ 4 )-1- F S -1H-k5-2- F i

R, =5-§-2,4-= F Aoke-3- % Ry=N-7 ¥k |R7=Br

R,=H |Rs=H R¢=H R,=H

ES/MS m/z: 421 (4 & F M - H);'H NMR (% #1-d6, 500MHz): 7.03 (m, 2H), 6.77 (m, 2H),
3.74 (s, 3H), 1.88 (d, 3H, J=1.9Hz) & 1.45 (d, 3H, J=1.6Hz) -

E 120 [3-CR#k-3-%)-5 fN-78 -4 F8 £ £)-1-F A-1H-1695-2- F Bk

Ri= ¥3toh#d-3-% R,=N- ¥k |RP°=Cl

Rs=H |Rs=H R¢=H R,=H

ES/MS m/z: 382.1 (H#k+F M + H), 380.07 (F2# F M - H);'"H NMR (7 #1-d6, S00MHz):
7.67 (s, 1H), 7.41 (d, 1H, J=8.3Hz), 7.17 (m, 1H), 7.09-7.05 (m, 3H), 6.97 (m, 1H), 6.68 (m,
2H) & 3.72 (s, 3H)
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E 121 [5-§-3-24- = F A ®R-3-%)-N-f8 &4 (456 £ R)-1- 7 &1 H-"%% 2- F B

Ry=2,4-= % ooz -3- £ Ry)=N-# ¥k |RP=Cl

R,=H |Rs=H R¢=H R,=H

ES/MS m/z: 371.12 (B #F M + H), 369.02 (Fa#F M - H);'H NMR (MeOD, 500MHz):
8.09 (d, 1H, J=5.2Hz), 7.02 (d, 1H, J=5.2Hz), 6.84 (m, 2H), 6.58 (m, 2H), 3.74 (s, 3H), 2.24
(s, 3H) & 2.08 (s, 3H) «

E 122 [5-8-3-5-F-24-= F £ %% -3-%)-N-5% & -4-(4-58 £ K)-1-F K- 1H-%%-2- 7 Bk

Ri=5-§-2,4-=F hoxh-3-4 R:=N-g ¥##h |RV=Cl

Ri=H [Rs=H Re=H R=H

ES/MS m/z: 378.07 (& F M + H), 376.1 (F2#&F M - H);'H NMR (& #9-d6, 500MHz):
7.03 (m,2 H), 6.77 (m, 2H), 3.72 (s, 3H), 1.88 (d, 3H, J=1.9Hz) & 1.45 (d, 3H, J=1.6Hz) -

E 123 [5-38-3-(5-fu-2,4-= F Aok oh-3-5)-N'-18 K-4-(4-38 ¥ £)-1- F A-1H-=eo8-2- 7 g

Ri=5-§-2,4-= F Aok h-3-% R;=N-za ¥t |R7=Br

R,=H |Rs=H Rs=H R,=H

ES/MS m/z: 439.98 (& F M + H);'H NMR (MeOD, 500MHz): 6.97 (m,2 H), 6.68 (m,
2H), 3.73 (s, 3H), 1.93 (s, 3H) & 1.52 (s, 3H) °

E 124 [5-8-3-(5-f,-2,4- = F ok -3-5)-4-(4-58 £ A)-1-F R -1H-bo8-2- F 85 4;

Ri=5-fi-2,4-= F Ahokg-3-4 R= i FasAk  |R7=Br

R,=H |Rs=H R¢=H R,=H

"H NMR (MeOD, 500MHz): 6.91 (m,2 H), 6.68 (m, 2H), 3.95 (s, 3H), 1.87 (s, 3H)& 1.62 (s,
3H) e

£ 24 125 & 126
S-§.-2-(3,5-= F & BBk -4-£)-N-mE-1-(4- 8 X %)4-F
£ -1H- % -3-F gk (E125)

S-£-2-(3,5-= F B RMEok4-£)-1-(4-58 X £)-4-F £ -1H-
whog -3-F & A& (126)
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N
Br /4
I @) EON é\ ©)
A O
~

o oy
RO é (o

(@) 3-F A& -1H- "8  KsPO, Cul, NN-Z—F X -1.2- Z =8 ( ¥ % ); (b) NBS (MeCN);
(c) n-Bulli, 2,2-% (4- #LB& A& X X)) % B (THF); (d) NCS (MeCN);(e) NBS (MeCN);

() Pd(PPha)g, 3,5- — F Jk & ok -4- X FEE , K,CO3 (DME/ K ); (g) BBr; (DCM);

(h) NH,OH (DMSO)

mRE 14

HB(a) % 3-F & -1H-t% (1000 mg-> 12.33 mmol)
i & 47 (5495 mg > 25.9 mmol) -~ =zt 4R (1) (470 mg 2.47
mmol) ~ N,N'-=— ¥ XA Z =8 (1.3l ml> 12.33 mmol) &R 4-
X F A% (3462 mgo 14.8 mmol) A F £ (30 ml) & -
A Nyiwe N B B3 - &£ 1IOC THFE RS 16 hEF o &
SARBERAMEETS BREBLER - 2BEW>&HEZ %
A3 1-(4-F & X £)-3-F £ -1H-+ % (1731 mg > 9.24

F M) #F 1-(4-F AXA)-3-F A-1H-t% (400 mg >
2.14 mmol) ;% MeCN(5mL) ¥ B4 4244z 0C -
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By AxAe N-I& T — 8 2 % (45.38 mg > 0.25 mmol) - 4% 3%
2HEAL 0C - £ OCTHHREY 10 242 8 A& Rz
AT RGEER - SRR -BEZIHAER 3-8-1-4-F A X
£ )-4-F X -1H-st % (437.8 mg* 1.64 mmol)

T B(c): M 3-B-1-(4-F AKXA)4-F A -IH-w %
(437.8 mg: 1.64 mmol) E % THF (20 ml) ¥ B % % &
44 E-78C » £-78C T4 Ny F & Aw n-BuLi (1.6 M 1.13
ml > 1.81 mmol) B #H R &M 20 54 - & v 2,2-4 (4- R
B A RXEX)AK (549.4 mg- 1.97 mmol) # THF (4.5 ml)
FTXZBER-E-TBCTHRBRESY 3054 L4 2FH0%45H%
Moo e NH,Cl (fa#0 k&) BB BtOAc ¥ R A Mg &
Moo BREM T EEZIK O BE 1-4-F AKXE)4-F A -1H-
ot w8 -3-%¥ g5 (78.5 mg > 0.37 mmol)

T B 1-(4-F AR A)4-F A -1H-w %5 -3-F 8
(78.5 mg: 0.37 mmol) Z A MeCN (3 mL) ¥ B & Ao
N-fiT =& % 8k (48.4mg’ 0.36 mmol) - ##¥ K E 4 16h
BREER  -2REHSHEZK  BE S-R-1-4-F AKX
A )-4-F X -1H-st % -3-%¥ g5 (62.9 mg~ 0.25 mmol) -

T B(e): M S-R-1-(4-F AKX K)-4-F A-1H-t % -3-¥F
B (62.9mg: 0.25 mmol) E A% MeCN (5S5mL) ¥ B & o

N-i&8 T8 %8 (45.38mg: 0.25 mmol) - B H R E 4 16
hBREER 2B o EEXIHR HF 2-2-5-R-1-(4-7
X H)4-F X-1H-t % -3-F ¢ (74.4mg > 0.23 mmol) -

TR H 2-8-5-R-1-(4-FARXRK)4-F A-1H-n%
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-3-F B (42.4 mg> 0.13 mmol )~ # # 47 ( 54 mg> 0.39 mmol ) ~
- F R B4 -4- A et (367 mg:> 0.26 mmol) &
Pd(PPh;)s (30.1 mg:> 0.03 mmol) & A DME (0.5 mL) &

)h:

AK(COSmL) ¢ A &Mk RESZPAE 140C T Auh 20 9 48 -
i EtOAc R RAERESD B RBEE - BB W » 8 2%
BAE S-R-2-C5- = FAEMBEL-4-K%)-1-4-58 X £ )-4-F &
-1H-=6 2% -3-¥F g (19.3 mg - 0.056 mmol) -
TB(g £ 0CFT@ 5-8£-2-3,5-=— F & B [E 4 -4-

B)-1-(4-F & X % )-4-F £ -1H-w % -3-F g5 (33.8mg’ 0.10
mmol ) » DCM(3ml) ¥ 2 &% ¥ Z s BBr;( 1M> 0.99 ml >
0.99 mmol) - B ABSHAEAFTBETHHEREY S 8 .
W WE 5 B B A ho MeOH > [ 7% % /v NaHCO3 KB & & K - A
Mncimﬁ%%ﬂ%ﬁﬁw°%%@ﬁ%%z%’ﬁﬁ
5-8-2-35-=F A BBk -4-%)-1-(4-8 X K )-4-F & -1H-
b og -3-F g (26.0 mg: 0.079 mmol) -

B EB(h): @k (16M»m»KF »0.50mL 7.93 mmol)
Ao EOS-R-2-35-= F R BEMSA-4-%)-1-(4-58 £ K )-4-¥
A-1H-% %8 -3-¥ g5 (26 mg- 0.08 mmol) #» DMSO ( 0.4 mL)
PrBERY O LARAREBS Y WARBERAHE 140C &
£ 25 548 o #d WA HPLC R &1t iR 4 % 4 2 E125 5-
R-2-B5-—F A EMS2-4-K)-N-8K-1-(4-58 X %)-4-7
A -1H--6% -3-F gk (18.05 mg: 0.05mmol) > ES/MS m/z:
361.13 (& F+ M + H), 359.21 (&% F M - H); 'H NMR

(MeOD, 500MHz): 6.91 (m, 2H), 6.76 (m, 2H), 2.16 (s, 3H),
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2.12 (s, 3H)R 1.94 (s, 3H)& E126 5-#&-2-(3,5- = F X £ [8
o -4- & )-1-(4-38 X £ )-4-F £ -1H-w % -3-F 86 i ( 4.53
mg > 0.0lmmol) » ES/MS m/z: 346.09 (% & + M + H), 344.2
(2% F+ M - H); '"H NMR (& & -d6, 500MHz): 7.04 (m, 2H),
6.86 (m, 2H), 2.29 (s, 3H), 2.13 (s, 3H)& 1.99 (s, 3H) - # &
'H-NMR & 3 T %6 125> RB T B AW BHE—BHHE 2
R AFEBZAEAMAEEESRE X (Z)B EHH -

K %) 127-128
BEXALBAFEVIIEHEA TS - KRERA T XX
B S B2 T RGN A EFT A 125 & 126 ¥
#HHEwp 127 m T d 'HNMREZNZHALS Y
PEFTBEEAMAE —EHB EXAAEERAEFT LAY B (E)
BEREBRN R(Z)E 2 MR -

E 127 [5-§i-2-(2,4-= F & ok%-3-4)-N-f2 &-1-(4-f8 X 4)-4- F K- 1H-"18-3- F Bk
Ri=24-=F Kokog-3-% [R=N-g a4k |R=Cl

ES/MS m/z: 360.08 (& F M + H), 358.15 (2 #F M - H); '"H NMR (MeOD, 500MHz):
6.98 (q, 1H, J=1.1Hz), 6.88 (m, 2H), 6.71 (m, 2H), 2.16 (s, 3H), 1.98 (s, 3H)& 1.69 (d, 3H,
J=1.1Hz) -

E 128 |5-f-2-(2,4-= F A okod-3-4)-1-(4-58 X 4)-4- F A-1H-oeo8-3- F 2 A%

Ry =2,4-= F #okoh-3-% |[R’= Fsak |R=CI

ES/MS m/z: 345.11 (I8 F M + H), 343.21 (2% F M - H); 'H NMR (& #-d6, SO0MHz):
7.18 (s, 1H), 7.01 (br s, 2H), 6.84 (m, 2H), 2.32 (s, 3H), 2.03 (s, 3H) & 1.77 (5, 3H)
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EEREL1 MEETXHBELRR

A M B E X RS R TR A P AR R
(SPA)» A A A Mtk =8 (CH-E2) REL AR A Y £
BRiELZLMUAETXTHRELSRK - £ 2CTAE#HLEA 50 uM 4
& 2 2xLB g £ A ¢ A B4 & (E.coli)( BL21, (DE3),
pBirA) ¥ # 4 A# ERa (ERa -LBD, pET-N-AT #1, aa
301-595) & ERB (ERB -LBD, pET-N-AT 1, aa 255-530)
FBAEXELSB - £ IPTG % 4% (0.55 mM) 3 /52 % >
# B oL 7300xg B 15 s R E B B R-20C 4 R EE S
b B /N EK o 4B A B % S0 mL X B 4 # & (50 mM Tris ( pH
8.0)~100 mM KC1~4 mM EDTA~4 mM DDT & 0.1 mM PMSF)
T2 Sgtmfliir ERa R ERB ¥ B o 1 o o B % % A & 1%
MAE K M-110L ( Microfluidics) & Rk B 2& 15,000xg & &
wiE e Eo LFERALBAEN-TOC -

% ERa -LBD #% ERSB-LBD X &4 45 3 A 1:676 &
1:517 2 #% & % # % (18 mM K,HPO,~ 2 mM KH,PO,~ 20 mM
NasMoO,* 1 mM EDTA- I mM TCEP) # # - & # 12 2 & 88
BEBE A 900 fmol/L - £ 2 TFTHEE A 0.43 mg/mL & 4&
NAEAZTORBABETEAHRZIRTHA T X SPA % #2( RPNQO007,
GE Healthcare) T8 F X W4 1 /) 8§ o

A OIST uM E 375 pM Z EEHE A &R RIS

e 4 100% DMSO ¥ e & SN T PR ATz HE &
R E R RSB AR - 384 FLIRZ AKX F DMSO
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Z BB B 20% ABERT AR 18 ul MRS E SR
OB BEA W3S plERBFIXB/SPAKRB RS A
B4&FH M35 ul3nM H-E2- A BB EHEREEHREZR
L1000 rpmEE s 1 P @A AT BT RELAS L HBAR-
T RFZR > L2000 rpmBEECHK IR S 242 H A FLAR PG
3+ 2% % (4 4o PerkinElmer Microbeta 1450 Trilux) & 3] -

E % B % B B ¥ 3[H)-E2 21t 4 4 th ICso (3 4 50%
Z 3H)-E2 86 E2RE)GRA FEL Mo & HERHAFMY
A (logistic model ) R A & ; b = ((bmax-bmin)/(1+(I/ICs)S))
+bmin: I A& A H B2 HwiBEE ICso BFRRKEST
wH B ZREBELSAHHMREF Microbetath # £ £ F 3 cpm
(B4t &) /448 BHHMARSZRAOMENELER
E o A A ARIEZ cpm A e

WEMKE 1: £ 8 pERE-ALP RAF S EF SR a R
B2 ABBREF 23 B ELBRE

2B % pMThERa 4 A & AWM & F 5 2 2F 4 & A#R
MR E S B a2EANAFF  pERE-ALP R S B L HB 4 F o
s R s Eia s (ALP) R 9 % % &8 & (vitellogenin)
s FREAMH (ERE) A H - Adm P # %
ta B - % % ° A A B pERE-ALP # % 2 A R # £ # R
pSV2-Neo (AW £ ) B 2 BBt REM - LR A
pMThERa & pKSV-Hyg#i M # 8 (A EHE) S LRI
Z R AW - BB EH 2 ®EM o & A Lipofectamine

AR E 293
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( Invitrogen ) i 47 A7 4 4 # - {&# A & & pERE-ALP s
PMThERa 2 AFriE & A 1T F Lt K &

A fm B LB AL 12500 B m i 2 F B B AN 384 FLAR P
e 10%E R RHEHABLLARR (DCC) REZ M 4 b
(FBS)~2mM L-% B & B & 50 ug/ml B X # & 2 £ 48 K
F12 2 B K & R4 ( Ham's F12 Coon's modification) ( & #&
) F oo A F (37C 5% CO,) 24 B 2 78 » B i f8
&% A BRMA 20 ul4 1.5% DCC-FCS -~ 2mM L-% 8% 8 A% B
MAA 100U/ml F &% &R 100 pg/mlégs &£ 284K FI12
ERRARY (£8&a) ¥R - A E1LE44% U 3.3 pM £
33 uMBERZ 12 8BREFANWELSALY - BilbohEm
#» 100% = F =4 (DMSO) ¥ B#% £ ¥ DMSO = & & & &
B 0.1% £33 F (37C » 5% C0O,;) 72 o 2 4% » 3 & 1t £
BABMEIRK T AERAZ ALP M 4 10 ul e ik 4

ZEFRAKE 00 vl BRETEHR(0.IM 8K -1 mM
MgCl)R 0.5 mM 3-(4-F R A 1,2-— S %% T 5 -3,2'-(5'-
)= B[3.3.1.13,7]% -4- % )% £ & 8 — 4 ( CSPD)

( Tropix » Applied Biosystems) & 4 i B & 37°C F# F 20
THEBLAFTRTHE 15 54 > K% A Wallac Microbeta
Trilux 1450-028 ( PerkinElmer) € Bt £ &% 612 % (& 3L 1

2 ) F &R KA BIRE (ECso) R s XLfit 8 2.0 &
(IDBS) £ &M AR WL HBEMFHL A KRS REE
EEHZHBERIE -
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WE/bH X 2: &£ 8 pERE2-ALP R A M E TSR ART
B Z AFEFT 23 ap et i
SUBK P H AR R E M B pERE2-ALP R A R
# 8 (hERB 530) 2 4 & HEK293 @@ # (CRL-1573;
£t R BAFELIEH P (American Type Culture Collection) )
¢ 2 4 & 4 # it ( Mol Pharmacol 1998, 54,105-112 ;
Endocrinology 2002, 143, 1558-1561) -
A tm A B IL 12500 B el 2 F E HEAEMN 384 LAk F
W4 10%E W EBEHALLBRE (DCC) REZMB F o iF
(FBS) ~2 mM L-# sdarg & 50 u g/ml B K& 2 %48
KFI2 BB KRB (&t )d - F (37C 5% CO;)
24 hEZ % R BRI AERAALAAS 1.5% DCC-FCS: 2 mM
L-# st B4 £ A 100 U/ml F & % & 100 u g/ml 48 & %
220 pulEgEw K FI2 BEE K&y (BErs) %K - KA
EALSHUIIPDME 33 UMEBRNZ I2HEERMWE S
ILP - BILAHERN 100%=F Zm (DMSO) ¥ LK &
# DMSO 2 Z 4 EE B 0.1%- £33 F (37C 5% C0O,) 72
Nz % REL R ABRERKRER A AL ALP F M
# 10 w14 # 32 % A (conditioned medium) = % 5 R # &
100 pulxeetk (0.1 M =2 &8 1 mMMgCl,) & 0.5
mM 3-(4-F & A 8 12-— & # R T & -32-5"-R)-= &
[3.3.1.13,71% -4- %)% A s 8 — 4 (CSPD )( Tropix’ Applied
Biosystems) /R 4& 3 B £ 37C T332 F 2004 B £ FE T %

T 15 44 > #R 4 B Wallac Microbeta Trilux 1450-028
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( PerkinElmer) £ B2 H £E % (H3L 1) - LCPS ¢
AR ALP M i d i & 2 ALP 89 K F & E kb o 3] 3%
ftemZFRRXAEXRE (ECso) %R 4 U XLfit 88 2.0
W (IDBS) K A% MR A A w2 HBHHFHURLSREE-
RIEEMZ & %RtE -

AEESWME ]l UNRBFLLE | REFLELT 2 ¢ 8
WE % B AL b o

Eapl 1 ZF k6 128 XIS HBHEUT — K % 184
B
MHEEERET | THEMBEFLHROENZLELSRP I LA

ICso 1 2 10,000 nM & B & ;

(IAEEEHRE | YRR FLSHBLEZNZLELIR N A

ICso 1 £ 10,000 nM 3 B &

(MDA FAABRET | PHMEELHE a 22 238464k ECso 1

% 10,000 nM &£ @ ”

(V)28 FLRE2FTHBEURFSHE L A Z KL ECso

% 10,000 nM % B & -

AR AZIBETREICE DB EBRBKEET R R &
BMEXBLBAZIE SR AN ELEXATZ ICso 8B M &Y
BECESH - BplmT EELSHRE 1T Tl 235
6891315~ 16~27~38~32~36~37>39+ 40+ 45
46~ 4952576162 64-66~67-71~75~79+ 8292~
105~ 106~ 109-111~ 114~ 119~ 120 & 127 2 it & % & B
MEBREXRLEAZIZELRAAAN £ ICso1 £ 100 nM & B
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pqo

FAERARZIBAETRFALCLEDALEESRE | F 8k
FRXBALAEAZEEMNLRBMBELB e TR SKF LS
o BplMET  ABLERET > BB 2-8~9- 1516~
21+27-33+~36-41~44-46~48-52-~56~57~62~64-66~ 68-73 ~
5+~79-~80~82-84-87-89~92~93-100- 102~ 104-106 ~
108-112~ 114~ 115~ 118-120 ~ 125 & 127 24t A 4% & 8 #
MM EFX R LA XEEMLA IORE KX -

AERAZBRET RGBS DA EBRRREET AR H
BMEXTH LA Z KA LA T ECso s B W &) 4 5 1t
ot BRpeplm T ARFALKRE 2P T 2-10- 12 -
13+ 15-17~20~21+23+27-32+35-37+39-46~ 47-54~ 56 ~
57-59~ 61~ 62~ 64-73 75~ 76~ 79~ 80~ 82-84 - 88~ 89 -
92+~97+~99+ 102~ 104-106~ 108-115~ 118-120~ 122~ 123 -
125 R 1272 o R H e k%8 B 2R 2%k ECs
0.1 £ 100 nM % B i -

AEHZBEAEERALESEDALEBTILEE | ABE
e E2 P H MR EFLRORAN I EELLBM U TR
SR KREILLH BRblMm T EABFTIAKRE T FTiHH 2
5710~ 17~21~23~28~36>37~ 42+ 47+ 48+ 53~
5862~ 66~ 83~ 106~ 109-114~ 119~ 122~ 123+ 125 &
127 21t B UM B T2 HB A A XEEMS SORE
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= BRXEABE

The invention provides a compound of formula (I)

R
R2 G
HO R*
RS
(D

wherein R*, R®, R® R’ and G are as defined in the
specification; or a pharmaceutically acceptable ester, amide,
solvate or salt thereof, including a salt of such an ester or
amide, and a solvate of such an ester, amide or salt. The
invention also provides also provides the use of such
compounds i'n the treatment or prophylaxis of a condition
associated with a disease or disorder associated with

estrogen receptor activity.
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+ ~ FFEAH 5 E
— AL E R HEBEBESLETHESLZE BK- &

BoHmABE  OHUEIBHIE - RUMS  BRELE 2
B Bl 7/ B
R?
R® G
HO R*
RS
(1)

R

¥ A'B-DREFf2E—FXAFTHR K AHLDHEAF
A A-B-DAE Y 2 fib%kF 5

R'#“EBG N THAEARZAHE: 8% /A 5% OR
N(R®); » -C(O)C st & ~ -SO0,C a8 & ~ Crg i & ~ Cog #%
B Cosr Al Crgti A =@ Crs A= 8 Crstt &
B Cogtidk ~ =@ Cogtik ~ =88 Cos & ~ R

H2 CIuBEAaKCilamAE CisBRE CisEBRE Cigit
B RA ¥R CRS-I0E#ZA AP FAIRA
ABBA ASAA - FEAIALRLALE 1 2 3 ARKAR
K AEABRKABIHEASGRTHA A 2848 0 ORY -

bl
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REGEA A THRERIHSE: - G F - L4 #HA
OR"*+ N(R®), - N(OH), » -CHO ~» -CH=N-OH- # ¥ & 1 &
3 m FRAKZ-CO)Ciy A ~ -SO,Ciy 5 & -~ -C(O)
NH-OH - -C(NH;)=N-OH - -C(CO,H)=N-OH - -C(0-C,., %
g)=NH\ -C(NH,)=N-NH,- -NH-C(NH;)=NH" -NH-C(O)NH, -
-N=C(-NH-CH,CH,-NH-)~ -S-CN~ -S-C(NH,)=NH- -S-C(NH,)
=N-OH- -CO,H~ -CH,-CO,H~ -CH(OH)CO,H+ -C(O)N(R®), -
SO,N(R€),~ -C(0)-C(0)-NH,~ -CH,NH- CONH, - NHSO,R® -
Cis ¥ % -NH; ~ Cys % % -OH -~ -C(0)CO, H -~ SO;H -~
-CHSO3;HCig ik B Ciro i A >~ —8 Cile & ~ = &
Clo A - REC HEE - ClUBEALEClemE -Crskh £
Coo A ~Ci g BREA -G BRA CrLom s~ 24 ¥4
Bo5-10 A A > EP XK - FAREERLT RE&RAK
& 1 23 EARAREARR  ERREAGEABUA T Ema
MZBE OR" B A A Cleith Cooti B
Cog#E ~ B Ci Bk~ 2B CemAR=ZE Ciott &
RPERRPE B EE AT EMARZIHE 8 8 £
Cie B ~Cog A ~Coro it &k - Ci s B A ~Cis B &
Ci.e bt & CiettEx B Cieln&k =8 Chegn &~ X
AFRRS-10 B#RA AP FARAB8ERE8RA

’

HRTLAE - F AR EALE | £ 3 @ARAEARAK & KK
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AB B A XA TFTEAmaskzsa: ORY 8§ % LA
A CCieli A " Cosgli A - Costt R~ B Csli &~ =8
CioARZE Crote b & RPH R s Z B s
BFH AL Z A RAE L
BEEFHE R -RPRPEARP2-—THBALZERKR K ER
KRz XK
RR-REAR BB L B AU TEAMARZIHEL |
B E R A A ClemE Cre A~ Corg b & >
B CiegtAk 2B CiremARZH Ciolt &
RULEBI W EAGRNTHMARZHEA ' & Cs £ A
Cootisk ~CogtF ~Ca g BREA -CisEBHRE Cislp & -
AECFERS-IOBHERLA  EAFAL1E3IEARD FA
F R K
RP £ usbE A R FTHAARZHE D & Cilg KA -
Cooti#h ~Cogtt A ~Ci s B A ~Co s BHEA Croi & -
XA -FEARS- V05 #BA ERFAL1E3EAE R
FRK R
REABrLFEA AT EAARZIAEEL | BR Clett &
EMAE4ELX ISR S I-R-4-(4-38 A-1H-9 % -3-4)
KBy o
2w B R EHNEEE | Bxitbd  BP G AHE A U
THEzAH
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1 2 1 2 1
R R R\N R R
N— 38 \ 3B N -
o N~R A R \\{ S~R3B
R3P . R 2 3D

3k P H EAHHE R I X 2EB2ILSbH 0 P RPE 5
£ - $L % - -CH=N-OH - -C(NH,)=N-OH + -C(O)NH, » C,.¢

bz

#% & -NH, 3 Ci.¢ % £ -OH »

4o F i EHEEE 3 FExibbsbdy 0 £+ R 25
-CH=N-OH & -C(NH,)=N-OH -

Sk A EFPHFEAHNBE FPIE—FEZILSHh > £ P R' %
AONRP ) XA K 5-10 BB 4A AT 28BAL8RKE
XU ABEABRBEAE 1 2 3 EARAARRK  ERAAE
MEEBEAUATEAMaARIHESL B FER C sk B REX
T~ Crede & o

6.k FHEEHNEBE S Bzitsbyh £F R' 25
NRP),* $ 2K S E#BA HEFaai2RriEeRA& X%
AERBEAL 1~ 2R3 ERARARK > ERALAE 1
BB UTHEAmAaRIHESA  BFRACakxit AR A5
Cisdbt K& o

T v H EHEEE 6 AZtbdbH Y RAFTER
B F ARKRZ S BEXnuei A -

B ¥ EAKEE T H2Z LS M £ F R &5 %
gs‘ ugm —kg_[];‘—;m °

S MM FFEFAN LB FE—BH2to EFmaa
ZRPEARPEBLIUEATER - B8 F Cret £ Coght &
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KR~ K 5-10 BB X AP 2 BBARERA T XK
A #RAL 1 23 ARKARKR ERAABH LLEAR
U TFTHEmapz#Hae : 8F REA - CimERZH Ci

0k FEAELEE 9OFAZLEY £ F RPEAFT
AEBRPHEFA - BECoam AR Crat £ o

Il AT e HEAHBEED FE—F2ds £ F RS
RR-ROAR &bk~ F A - Sl B & -

AP FEHNEEFE—FH2iLbH £ F R K
R°Ex27f AR R -RER ¥ 2884 %7 & -

BodPFEHNEeBE 1l B2LAY  HP GERT

R' R? R\ R R R?
— N \ —
N N\Rsa A R® \\{N SR
3D 3D . 3D
R . R x, R

R' #7& @M@ C, iARMKZ 5 % 6 B4#% ;R 25
C(NH,)=N-OH: R®P 2794 R °A2F7& - -8 % - Crs &%
A K Cont A AR R -RAR EBHLIEB B RT
HrHaemnz®HEnE 8 OH-@ % -1 A -FE-RZAF
,_’_t;so

4P HEHNERSE 1BE24H £ F G &7

1 2 1 2 1 2

R R R\N R R R
_ N—38 \ 3B N 3B
X VR N R W{ Z R
Rao . Rso Ek Rso
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R' %7 35-= F A B[Eok-4-5% ~3,5-= F 4 B oFak-4-% -
2-8.-3,5-= F Aokl 4K ~35-= F K -vkoh-4-% . K 3
— ¥ A -2 -4-4 ; R® % 57 -C(NH,)=N-OH ; waz ¥R
RP&2FAKRBE -Costh k% Coat AR A7 & & &
B R*>R°E R % %7 &

1Sk FHFEEHNEBE 1 Hxisddh EAHUNTFTIE— 5
it & -
1-(3,5- = F A& B[k -4- £ )-N'-s8 & -2-(4-% %X £ )-1H-=k &
-5-% gk ( carboximidamide) ;

-8 -3-(3,5-= F A Bk -4-4)-N-sm K -4-(4-58 X £)-1-
¥R -1H-wt g -2-9 Bk
3-(3,5-=— % # R[Eok 4-K)-1-2 % -4-(4-5 % £ )-1H- %
-2-F B R S

4'-3,5- = F A RS2 -4-%)-3"-(4-5 X X )-1"-F A -1'H-1,2"-
Bfootb w& -5'- F BLAF

4-f-1-3,5-—= F K BBt -4-K)-N'-5 K -5-(4-5 % £ )-3-
FA-1H-w % -2-F Bk

4-%-1-3,5-= F K Ellg4-4-5K)-N'-5 K -5-(4-5 X %)-3-
¥R -1H-%t g -2-% Bk
1-(3,5-— F X BB -4-%)-N'-5&8 A -5-(4-8 X £)-3-9 &
4-CT W A -1H-9b o8 -2-F Bk
1-(3,5-=— F K B[S -4-K)-5-(2-f-4-F& X £)-3-9¥ X -1H-

iheg -2-F B A5

4-3%-1-(3,5-= F & B[k -4-%)-5-(2-f -4-5

=

K K)-3-F &

K
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-1H-=b %% -2-F B B5

4-(4-BE A X K)3-B5-= F A ENE4-4-K)N-24-1-F %
-1H-=tb 9% -2- % Bk

1-(3,5- = F A &5 -4-5%)-2-(4-5 X £ )-1H-ok =& -5- F &
B

- T % -3-(3,5-= F A 2 ok 4- % )N'-% £ -4-(4- 5 %
A)-1H-9 % -2-F Bk ;

I-T A -3-3,5-= F & BEEodk -4-£)-4-(4-58 X A )-1H- %
-2-F B A S
5-33- = F AT A)3-B5-=F A BN -4-%)-4-(4-58 X
A)-1-F A -1H-ow o8 -2-F 8 5
5-%-3-3,5-=F A A5k -4-4)-4-(4-8 ¥ %)-1-F A -1H-

oo -2- F 8 A5

3-35- = FA RIS 4 -4-K)4-4- B X E)-1-F £-5-(F-1-%
A )-1H-%t 98 -2-F 8 f5 |

3-3,5- = F A A5 -4-K)-N-5 K -4-(4-8 X A)-1-F 4
S5-(A-1-g A )-1H-9b o8 -2-F Bk

3-(3,5-— F A BBk -4-%)-N'-# X -4-(4-8 X A)-1-F £
S5-(1-F A -1H-ot ok -3- & )-1H-ob & -2-F Bk ;

3-(3,5-= F A BBk -4-F)-4-(4-8 X £)-1-F £ -5-(1-F &
S1H-o o -3-K)-1H- % -2-F & 55

3-(3,5-= F A BBk -4-4)-N-5 K -4-(4-8 X A)-1-9 &
S5 (Z A FA)-1H-9b o8 -2-F B

3-3,5-= F A A5 % -4-K)-N-58 K -4-(4- 8 X K )-1-F &
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-5-T M A -1TH-wb % -2- % Bk

(9]

(4 EA)3-3,5-= F A BBk -4-%)-N'-5 £ -4-(4-

CfA
R A)-1-F K- 1H-ow % -2-F Bk

S

4-(3,5-— F K B[k -4-K)-N'-5 4 -3-(4-88 £ £)-1,1'-= &
B -1H, 1'H-2,2'-% ot %% -5- F B

5-3,4-— A X X)-3-3,5-= F A BEMEok 4- £ )-N'-5 £ -4-(4-
@ XK )-1-F K -1H-=b % -2-F Bf
M&&;?%E%%¢£HA¢ﬁ¢%ﬁ§$ﬂ
HE)-1'-F X -1'H-1,2"-8 o & -5'- F Bk ;
1-(1,4-= F B -1H-%k o -5-54)-5-(4-% ¥ £)-3-9¥ A -1H-x %
-2-F B RT

E R

m

1-(3,5-=— F K& B 5ok -4-5)-5-(4-58 £ £)-3-F X -1H-n %
-2-F B A5

1-(3,5-=— F A BBk -4-£)-N'-58 X -5-(4-88 ¥ £)-3-9 A
-1H-wt o& -2-F Bk

1-(1,4-=— F & -1H-otb o -5- % )-5-(4-% % £)-3-9 A -1H-n %
-2-F B A5

4-3% -1-(1,4-= F & -1H-o ok -5- % )-5-(4-% ¥ £)-3-9 A&
-1H-ob % -2- F B B5

1-(3,5- = F X RIS -4-5)-N'-58 K -5-(4-58 X X )-1H-w %
-2-F BK O

1-(3,5-= F A Bt -4-K)-5-(4-5 X X )-1H-90 o5 -2- F &
BB (R A

1-35-= FAEB A4 -4-%)-5-(4- 8 X A )-1H- % % -2-F &
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B (R ##8 B)

1-(5-Z K -3-FHAEBE4-4-K£)-N-582K-5-(4-82 X 4)-1H-t
% -2-F B S

1-(3,5-= F A& B[ -4-%)4-2 & -N-8 K -5-(4-8 ¥
A)-1H-wt & -2-9 Bk ’

4-72-1-(3,5- = F A B -4-A)5-Q2-A-4-8 X A)N-%
B -3-F K -1H-wb o8 -2-F Bk

1-(3,5-— F A B[Sk -4-%)-5-(2-A-4-58 X A )-N-5 % -3-
F & -1H-% % -2-F B S

1-3,5-= F A B[k -4-4)-5-(2-f-4-58 X £)-3-F £-4-(2-
FA®A-1-M &) 1H-% % -2-F 8 f5 ;

4-i%-1-(3,5-= F A B M52 -4-%)-5-(3-A-4-8 X £)-3-F &
-1H-=b o -2-F 8 55

1-3,5-= F A RSk -4-K)-5-3-f-4-58 X £)-3-F A -1H-
o %% -2- F BX A5

1-(3,5- = F A BBk -4-K)-5-3-A-4-58 X K)-3-F £ -4-(2-
P A A L) IH- % -2-F 85

4-3%-1-(3,5-— F A BB -4-%)-5-C-R-4-582 XA )N-5
A-3-F A-1H-s % -2-F Bk

1-(3,5-= F A BEok-4-54)-5-3-f-4-8 ¥ A)-N'-5 4 -3-
WOoR -1H-ok 9% -2-9F Bk

-4 B A -1-3,5-= F A B -4-4)-5-3-F-4-58 X £ )-3-
¥R -1H-o %8 -2-F 8 85

1-(3,5- = F A A5k -4-4)-5-(4-& 4 -2-F X £)3-F 4
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-1H-=b & -2-F 8 B5
4-3% -1-(3,5-= F % BMEok -4-£)-5-(4-58 £ -2-F X £ )-3-F
B -1H-9b o8 -2-F 8 5

i~

3-3,5- = F A RS 4-4-K)-4-3-f-4-5 X A )-N-58 & -1-
FA-5-THA-1TH-%8-2-F Bk
-R-3-B5-= F A B -4-K)-4-3-A-4-58 XA )N-%&
-1-F A -1H-wt % -2-F Bk
5'-% -N'-#8 K -4'-(4-58 2 £)-1',2,5-= F £ -1'H-1,3"- 5 ot %
-2'- 9 OBR S
5'-i% -4'-(3-f-4-8 XA )-N-8 K -1',2,5-= F A -1'H-1,3"- 5
Hhoog -2'- F Bk
N'-f8 & -4'-(4-78 £ £)-1,2,5-Z F £ -5-2 % £ -1'H-1,3"- 1
ok w8 -2 gk
5-8-3-(2,4-= F A Eop -3-K)-N-5& K -4-(4-58 X £ )-1-7
B -1H-o o8 -2-F B
3-(2,4-— F A E -3-KA)-N-# K -4-(4-58 £ X )-1-F % -5-
L%%Jw%%&¥%:
5-1%-3-(2,4-= F K -Ep -3-A)-N-s8 K -4-(4-5 X % )-1-7
A -1H-ab o8 -2-9 Bk
3-(2,4- = F A FE v -3-K)-N-# & -4-(4-58 X X)-1-9 &
-5-((E)-A& -1-4 & )-1H-%b 28 -2-F Bk ;

3-(2,4-= F A 3-K)-N'-# K -4-(4-5 X A)-1-F 4
-5-(A -1-Fe Kk )-1H- % -2- F Bk
5-7% -3-(5-7% -2,4-= F A B9 -3-K)-N-5 X -4-(4-5 %
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#)-1-F & -1H-ob 8 -2-F Bk ;

3-(2,4-= F A F % -3-K)N-s2 5-4-(4-5 K K)-1-F %
-5-(A-1-% A )-1H-ob % -2-F Bk

5-f-3-(2,4-= F Ak -3-4)-4-(2-A-4-8 KX K )N-5# X
-1-F & -1H-% % -2-F Bk

3-(2,4- = F A E o -3-4)-4-(2-F-4-8 X A)N-5A-1-¥F
A -5-2 A -1H-w 8 -2-F Bk ;

5-#-3-(2,4-= F A Eun-3-K)-1-T A -N-£ £ -4-(4-8 X

i

A )-1H-ob %% -2-F B 5

5-8-3-(3,5-= F A R Eog-4-54)-N-5 A -4-(4-5 X X)-1-
F A -1H-ob 9% -2- F Bk ;

5-8-3-3,5-= F A B Fok-4-K)-4-(4-8 X X)-1-F X -1H-
obog -2-F BE AR S

3-((Z)-T -2-9% -2-% )-5-& -N'-58 &% -4-(4-58 X £ )-1-F &
-1H-ob & -2-F Bk

5-£-3-(2,6-= F X A)N-5 £ -4-(4-5 X A)-1-F £ -1H-
% -2-F Bk

S-#-3-(2,4-= F K okoh-3-%)-N-#2 & -4-(4-548 X 4)-1-F
B -1H-ateg -2-F Bk

R N-B A 44 X AL F A 3-(2-F A ALK
B )-1H- 9% -2-F Bk ;

5-R-3-(2,4- = F A E % -3-%)-4-2-R-4-KK)N- XK

W

-1-F A& -1H-t "% -2-F Bk
5-R-4-(2-f-4-8 X K)3-Q4A4-—F HE9p-3-K)N-£ X
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i

S-R-4-(3-m-4-5 KRA)N-2 L -1-F K-3-3-F AT -2-%

A
-2-#)-1H-9t & -2-F Bk

72
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1
S2-%)-1H-vt o8 -2- % Bk

3
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5-% A A -N-#K-4-(4-58 X KX)-1-F X-3-3-F X T-2-%
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S-f -3-(5-f-2,4-= F A -3-K)N-£ K -4-(4-8 X
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B A44SR E)1-F A 3-(G-F AT 24 -2-54)-5-(A
S1-% A )-1H-%h 9% -2-F Bk
ok -4-(4-8 R X)3-(2-B A A4 F K E -3

W

- £ -N'-
A)-1-F £ -1H-% % -2-F B

R-3-(2,4-= F K E o -3-4)-4-(4-8 X A)-1-F £ -1H-%
g -2- 9 BR AR
3-(2,4-= F A E o -3-K)-N-7 % -4-(4-58 % £)-1-F &
5-(2-F A @ -1-#5 & )-1H-9% % -2-F B
5-T £ -3-(2,4-= F A Eopy-3-4)-N-j £ -4-(4-58 £ £)-1-
A -1H-%-2-F B |
S-((Z)-T -2-#% -2- 4 )-N'-58 & -4-(4-58 ¥ £)-1-F % -3-(3-7
BT -2-45-2-£)-1H-o & -2- F Bk
S -N'-fE K -4-(4-58 K A)3-(2-B A K -4-F A %k B -3-
A)-1-F & -1H-ob %% -2-F Bk
SR -4-(4-f8 K A)3-(2-B A KA -4-F Kokh-3-4)1-F &
-1H-ot 9% -2-F B& AR
S-8 -3-(2,4-= F Kok b -3-K)-N-% A -4-(4-5m K HA)-1-F
A 1H-ok & -2-F B

4-(4-38 -2-3,5-= F A BBk -4-%)-5-F & -1H-s % -3-K)
KBy |
4-(2-3,5- = F A BB 4-4-4)-5-F A -4-T A -1H-w % -3-
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A)REB

(E)-4-(2-(3,5- = 7 % B [5% -4-%)-5-F % -4-(&/ -1- f%
A )-1H-=t 98 -3-K )X &

(Z)-4-(4-(T -1-4% % )-2-3,5-= F £ B 5=k -4-%)-5-F 4
-1H-=t o8 -3-% )X B

(2)-4-(2-(3,5- = F A £ [E ok -4- % )-5-F £ -4-( K -1- %
A)-1H-w 9% -3- 4 )X &

4-(2-(3,5-= F A BEok -4-K)-5-F £ -4-(H-1-% £ )-1H-
% -3-£)X &

4-(2-(3,5-= F £ BBk -4-£)-5-F & -4-% & -1H-% 5 -3- 4 )
KB

4-(2-3,5-= F A BB -4-%)-5-F K -4-2-F X & -1- %
£ )-1H-wb w8 -3- %)

4-(4-%% A A -2-(3,5-— F A B[Rk -4-%)-5-F & -1H-ok 5 -3-
E)X®B

4-(2-3,5- = F A RSt -4-%)-5-F A-4-(A-1-4% & )-1H-
% -3-K)K 8y

4-(2-(3,5-= F A Bk -4-£)-4-Z A -5-F & -1H-w % -3-%4)

X &

4-(2-(3,5-=— F A BBk 4-%)-4-B T A-5-F A -1H-ob & -3-
A)KE

S -N'-1 & -4'-(4- X A)-1,1'"-=— F £ -1H,1'H-2,3"-8 =t
% -2'-F BROS

5-%-3-(2,4- = F A E % -3-K)-N-# K& -4-(4-58 X X)-1-F

s’
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A -1H-o % -2-F Bk

-R-3-(2,4- = F A kg -3-4)-4-(2-R-4-8 R A )-N-52 K
-1-F K -1H-=t &8 -2-F Bk

5-f-N'-58 K -4-(4-58 X A )-1-F £ -3-(1-F K -1H-= 4 -5-
A )-1H-otb 2% -2- F Bk

3-((2)-T -2-# -2- % )-N'-58 & 4-(4-%8 % £)-1-F £ -5-2 %
A -1H-wt 9% -2-9F Bk

5%-f-N'-#8 £ -4'-(4-58 X £)-1,1'3-= ¥ £ -1H,1'H-2,3"- 5
g -2'-F BR S

5-R-4-(2,5-= R -4-58 X K)-3-(2,4- = F A kh-3-%K)-N'-5
K-1-F X -1H-9t % -2-F Bk

5-8-3-(2,4-= F Ak -3-K)-4-3-R-4-£2 X K)-N-£ 4
-1-F K -1H-=wb & -2-F Bk

3-(2,4- = F M vk o -3-5 )-N'-8£ K -4-(4-5 X X )-1-F 4
S5-(A-1-% A )-1H-w o8 -2-F Bk ;
N'-#8 A -4-(4-7 £ % )-1-F £ -3,5-— (& -1-% & )-1H-ut &
-2-F Bk

5-f-4-(2,3-= A -4-8 KR K)-3-(2,4-=F Ak -3-%)-N'-%
A-1-F A -1H-wt 8 -2-F Bk ;

5-R-4-(2,3-= A -4-58 X K)-3-24-=F K kh-3-K)-1-F
£ -1H-9tb &8 -2- ¥ & B

3,5- = ((Z)-T -2-¥ -2- 4 )-N'-78 & -4-(4-%8 % £)-1-F % -1H-

\*,

ot ek -2-F Bk
3,5- = ((Z)-T -2-#% -2-%)-4-(4-58 X &£ )-1-F X -1H-= & -2-
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T B

3-(2,4-= F A Rh-3-K)-4-(4-82 X X)-1-F £ -1H-u
% -2-F B OBE
5-9% -3-(5-# -2,4-=— F X vk % -3- £ )-N'-% £ -4-(4-5 %
A)-1-F A -1H-% % -2-F Bk |

\

I~

3-(K HF vkl -3-K)-5-A-N-52 & -4-(4- %
o ug -2- ¥ Bk

5-8-3-(2,4- = F A -3-K)-N-#8 K -4-(4-7 X %)-1-F
A -1H-9 %% -2-F Bk

X A)1-¥ & -1H-

5- 8 -3-(5-R-2,4-= F K kv -3-K)-N-s & -4-(4-5 %
H)-1-F & -1H-o % -2-F Bt ;
5-% -3-(5-8-2,4-= F A vk % -3-K)-N-#& &% -4-(4- 8 ¥
£A)-1-F K -1H-w % -2-F Bk
5-% -3-(5-8-2,4-= F A vk -3-K)-4-(4-5 X £ )-1-9 %
-1H-=b o8 -2- F B B

F-2-35- = F A EMEck-4-K)-N'-52 K -1-(4-58 % £ )-4-
F A -1H-b o8 -3-F B
5-8-2-3,5- = F A BElEk-4-5)-1-(4-58 X X )-4-F % -1H-
g -3-F BR AR
S-R-2-(2,4- = F Ak -3-K)-N- K -1-(4-4 X X)-4-¥F
& -1H-wk g8 -3-F Bk

5-

5-8-2-(2,4-—F K vk -3-K)-1-(4-8 X £ )-4-9F &£ -1H-
g -3-9 R ORE
K HE B B2 IR B RABAYHRE 5

£
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%“EE CFERE-FW  FHEHEEE - -BFRAR - F
TABEEM - FEHRBEBER > B ¥4 (hot flush) s LDL

o

BB KFHdm -~ hETER R H ~ &£ &850

e
=

2B ERIEG C ABRILESE  BHRE - FHLLE

N

gynecomastia) ~ e & FF M e £ - RBE - £ £ -
BE R ~ B E -~ B £ & B ¥ % & ( perimenopausal
depression) S % & W& £ - S AT EE B BB E - BRFE
BEAITA AR ANARAREE - AEANARBEYH R E - 8F K
BB~ &t (irritability) ~ # & 4 (impulsivity ) ~ &
% 32 (anger management ) » R~ B MBEILE - M
4 #& K /% ( Parkinson's disease )~ ] 2k /5 %% K. % ( Alzheimer's
disease )~ ¥ 2 48 K, 5% ( Huntington's disease )~ AL % 4% % ]
FRIULE -FHBEE TR - BB ELKRER - XE > IBD >
IBS - MhaeMs - 0B - REBENE - -WHE - &HBE -
ok - F T R O~ W P KR E - L A BEE B
( cholangiocarcinoma ) 2 & & & E B KX ~ R M 37 7] A& 3% 4 -
T kEEEH  BHREHE - M EMBKRRX - BRAR
EEH R EEZE - AEGRES - BMHEAR - BRAE - B X
HRATEMEERRE - FRE B FB - RKEB -

A~ B
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