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This application discloses compounds according to generic Formula I:
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wherein all variables are defined as described herein, which inhibit Btk. The compounds disclosed herein
are useful to modulate the activity of Btk and treat diseases associated with excessive Btk activity. The
compounds are useful for the treatment of oncological, auto-immune, and inflammatory diseases caused by

aberrant B-cell activation. Also disclosed are compositions containing compounds of Formula I and at least
one carrier, diluent or excipient.
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This application discloses compounds according to generic Formula I:

wherein all variables are defined as described herein, which inhibit Btk. The compounds
disclosed herein are useful to modulate the activity of Btk and treat diseases associated with
excessive Btk activity. The compounds are useful for the treatment of oncological, auto-immune,
and inflammatory diseases caused by aberrant B-cell activation. Also disclosed are compositions

containing compounds of Formula I and at least one carrier, diluent or excipient.
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B2 (NapSO,) » B8 » HEBUEKEZCERIRTI-3-F-4-14 5 -

RER)-FHBER3 g 99%) -

B B2 3-(4-BRE-3-B-KEE)-EHE

a o\©///
fAHADZ/KE¥(75.4 g 335 mmol)[RHCl (50 mL)Hh ZE &

AWINE3-G-F-4-THE-FE E)-FFHER3 g0 83.9 mmol)j/tMeOH (500

mL)FPZAREFTHESYEZERTEHECNE - BEEWFHFEHAIM2 N

NaOH#Ipk igtE » HPFTS B &Y HEIOACZEHL - B /g A B K%k -

BZiE (Na,SO,) @ #EE » HAHE - BB HEN(WWE - 0-30% EtOAc/

CR)RMgEUEKEEECHRYINI-G-BHE-I-E-FR/KE)-EXHE

(13.8 g > 67%) *

SE3 3-C-R-4-ME-XSKE)-EHBEEERE

Cl 18] //N

oo
3-(4- 2-3- B - EHE)-FEFHE (S g v 20.4 mmol) & JEHCL (30 mL)

*MeOH (30 mLYFHEEMABNZE-5C - ANHIINaNO, (1.72 g 24.5
mmol)JA7K(2 mL)F Z AR AR EWE-5C THEH405 8 - HiN&EAL
(I Z/KE¥(23.1 g 102 mmol) )R HC1 20 mL)F Z AR H IR S8
FELNE - ZREESWABARELERBBEEEZ ML AERK3-G-F-4-H
H-EEE)-EFEEREEG.S g 96%) o Mk 5 it — 5 Si{L B A
BT B -
o 92
(E)-2-[5-3R-1-Q-=ZHEWRE-ZKEFH E)-1H-5 Bk-2-$ & ]-3- — H
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NSy WA #HE R ETT - ZFEHREEHFHNREEL -

FEOC T » &AL (60% 3 AL R 5 821 mg > 20.5 mmol)53 /N ER 43
RN ES5-3R-1H-08| Lk -2-FH £ F5(4.40 g > 16.4 mmol) A & /K THF (23.3
ml) &2 DMF (9.3 m)F ZERH - REWIEOC THEF30558 - FOCT
ARIMQ-BREE-ZE)-ZFE-WEHKEB.11 g 18.6 mmo) B EEME
=R T BRI -

FEOCT » &1L (60% 7 B 5 722 mg > 18.1 mmol)5y B/NER 57
RO ZES5-3R-1H-B| 1k -2-FA 5 F5(4.40 g > 16.4 mmol)}R & /K THF (20.5
ml) X DMF (8.2 m)HF Z & H - REWIEOC THIE3058 - FE0CT
AMQ-EBFE|E-ZE)-ZFE-WEKEQ.74 g 16.4 mmol) HIR &G Y TE
EOR THEEEUNS -

RIERGEYREOCAHFBEEMSREGYWRAKKEKER - BB
KLEZIE (NaSO,) » IR - HAEE - BHRYEAHEWNWE > 0-50%
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EtOAc/C i) KA L IE R EE B HRYS-R-1-Q-=ZFEWIKE-Z
SR EL)-1H-1B| M -2-F 8 Z.F5(11.3 g » 85%) ° B2 C1,H2sBrNNaO;Si
ZMSst B E[(M+Na)*] 420 » BUH{E421 -

B2 3-[5-R-1-Q-EHEWHRERE-ZSEFE)-1H-15| Pk-2-F]-3-0
SE&-WNE

Br =N

/\/Q\/
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RZIES W (Bt RETT - ZEMREESHANEIL -

5-R-1-Q-ZHEWHREE-Z A HE)-1H-15|Ur-2-FHEE Z 55(3.00
g » 7.53 mmol) & CH;CN (1.85 g > 45.2 mmol) A THF (50 mL)h > 5 &
ASAE-T8C - KRS EEEARIMLDA (2 MR THFH ;5 7.5 ml » 15
mmol) - ZFER &Y AE-78°C T #3047 8% H B2 R 188 I NH,.CUF &
(40 mL) » R A07K (150 mL) HJE & ¥ EtOAc (500 mL)ZH - A& E H
B /KRR 0 EFZ R (NaySO,) » B8 - B2 DIARUHMRY -

5-R-1-Q-ZHEWKRE-ZEE P E)-1H-5| Bk -2-FH §E 2 85 (6.00
g » 15.1 mmol) & CH;CN (3.71 g » 90.4 mmol)# THF (100 mL) 9 7 /&K
AAE-T8C - K5 #ELIERMLDA 2 MR THFH ; 15 ml » 30
mmol) - Z FEE & AE-78°C T #3047 8 H B & A I8 M NH,CUE &
(40 mL) - 7 PO7K (150 mL) H’R & ¥ A EtOAc (500 mL)ZHY - B /E A
BB K e 0 RBZHE(NapSO,) @ BIE - BZAZ DIARHRY -

EHFAEMBEREZHEY  ACKRRE > BABUEKER
B EER3-[5S-R-1-Q-ZFEWHRE-Z & & P E)-1H-15| B -2-F ]-3-
BIEH-FNHE 8.2 g 89%) -

iﬂﬂTﬁt
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25.4 mmo )X FE (122 mL)FZFKF » BIREMIEZER THEID
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—REBFA BT EIRN

R R

A
oy D/O\G
—_— R
- R - B
O\]'V+ O B O +

N
, I
0O 0]

Cs;CO; (ILSEB)FAMEMELCEVONEER)REESTKEIELEY
(128 E)NEKTHFF Z 5K T - BaYHEEEHE TELIS0C T
2NN - RIEREWEBEE  HIRBRERBE TAS - BerWHEHYE
@t RGALLLERREYD -

—REFB: lﬁﬁﬁﬁg

ATC — G

—Z

o

C186637A.doc -59-



201534600

SALBHAD (3% B)NWEE o > 758 F I E B 5 S 4 2 MeOH
T EBHERT  RAWESETEEING > ARG ERE TR
% o FEE W EEBRIN2 N NaOHZ i 8L R @3 1% - SR & ¥ FE EtOACEEHY -
15 1 5 Y ) KR 82 1% (Na,SO,) > B8 - FLIEE - PR 6 H6 B B BB G 7 2K
i L4 R B -
—RRAEREC RIS

R, o R, o
G — W SO
H,N 2 \g

FE-SCTRHEA(ASEEIN KT ZBERANERESF KRS
(IEE)NERTEBHFBERTRESYWE-SC TRFASTE - A0
FHA) CEBNERTZAREESYBEHIONE - BEESWHEH

CARNINaOH/K B R m tE > HIR S ¥ A EtOACZE L - AREZERN Y&
Fz#E(Na,SO,) > BIE - HABRLUAREY > HEEMAR T —F8EF -
—REFD - LM R
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F Ar-NH-NH, >~ 55 Ec B (1.5% 8 ) B 3- = B L e 56 -2 [ 5- (MG ph - 4- 3%
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EOI-30FBESPE iz R & © 18 8)NEOHF Z R &Y B T 0
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RA8/NE - BREE LA HAEBE T &S - R IINaHCO; /K% K B IR
EY)HEtOACcZE B - 8 A /K B ik » 48§21 (Na,S0,) » B8 H 28
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B’ HII-1
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L e D
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Dale, IL 60191, USA)E33-— B ELfr £L-2-[S5-(IB Wk -4- 3 FL)-1-(2-= &
Wi B -2 & B EL)- 1TH-I5] Uk -2- B B |- 4& S (L B 40 RR i 8 B 1-308
BRSSPt 8B IE LA AE R [S-Fe F-1-(4-F & & - & )-1H- ML M -4-FL -
[5-(U5Wh-4-F E)-1-Q- =R EWIRE-Z & EHFE)-1H-5| Vg -2- K ]-H
Hd o BEHFCisHaoNsOsSiZ MSEHEE [(M+H)'] 638 » B HI{H638.6 -
B2 [5-BRE-1-4-FE|E-FEH)-1H-BE 1 -4-F ) -[5-(UF W -4- K & )-
1H-5| Bk-2-2 ) - B

N /O/ ©
O Z N @
N N

[5-%%-1-(4-*”‘%-**ﬁ)-lH-ﬂttﬂ%-4-5_%]-[5-(ﬂ,%ﬂﬁi-4-%§‘—<5__%)-l-(2-
CTHEWREE-ZEEPE)-IH-GE-2-E]-FERAZ K EAET
#AETHF Q08 E)FER —REFEF Pl 2 514 5 B DLA Bl [5-%

-1-(4-F A A - E)- 1H-0tE M -4-FL ]-[5- (W5 Ik -4- B & ) - 1H-05[ g -2 - -
EHFR - 38%7 R K 90%40 & - 'H NMR (400 MHz, CD;0D) & ppm 8.28
(s, 1 H), 7.86 (s, 1 H), 7.51 - 7.63 (m, 3 H), 7.32 - 7.47 (m, 4 H), 7.16
(d, J=9.5 Hz, 2 H), 7.09 (d, J=8.1 Hz, 1 H), 3.65 - 3.78 (br. s., 8 H) -
A CroHasNsO4 > MSEH B B [(M+H)*] 508 » $53H{8508.4 -

HHII-2
{5-BEE-1-[4-Q-F-FR/E)-2-F E-FE - 1H-BL ¥ -4- 5 }-[5-(FF W -4-
# L )-1H-15| Bk -2-F - g

o Rege
) *@c»é*
N 0O
B2 4-2-B-EE ) 2-FE-1-E-F
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4-5-2-F A -1 B 2-% -y A — AR P AR PR 3 2 R 14
P& LA AR 4-(2-F - R | A)-2-F B -1- B & -3K -
ZE2: 4-C-B-FEEE)-2-HE-FEE

U

4-Q-F-FEE)2-FE-1-HE-FFEH—REFBI > &M
CEEDAERA-Q-F-FE/E)-2-FHE-FH - BN C:HFNOZ MSEt
BEE[M+H)"] 218 » HHI{E218.0 -

F B3 [4-Q-B-FEEE)-2-FE-FE-H

pb

4-C2-F-FEE)-2-FE-FREMA -—REFCHB M ZRELEER
EREBRUER4-Q-F-FERE)-2-F E-FEI-B -
L B4 {5-FEE-1-4-C-B-FEE)-2-FE-FE]-1H-H 8 -4-5 - [5-
(WS -4-F E)-1-Q-ZF EW i &-Z § 5 H &)-1H-15] 0k -2- 5 |- FH i
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W o
N N\
0\) N 0 :
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BRE)-1-Q-ZHEWREE-Z S5 P E)-1H-5| Uk -2- B B - N M IS (H H]
A R A B B 1-3040 8% 5 By it 24 /) (55 A — A& A2 e Do M 2l 22 9% 14 S FE A
AR (5-FEE-1-[4-Q-F-FEE)-2-FE-FEH]-1H-E M -4- 5 3 -[5- (15 U
A4HRED-1-Q-ZHEWREEA-ZEEF E)-1H-5|Ux-2-E]-HEE - BN
Ci6H4 FNsOSiZ MSEHE (B [(M+H)*] 670 » EHI{H670.4 -

$BES ¢ (S-BRE-1-[4-Q-B-FEE)-2-FE-KFE)-1H-BL W -4-F }-[5-
(U5 Uk -4- B¢ B )- 1 H-05| Bk -2- 5 |- FA e

(5-F & -1-[4-Q-F-FEE)-2-FE-FE]-1H-0E 4 -4-F }-[5-(15
Wh-4-FK F)-1-Q-ZFEWIRE-Z S & FE)-1H-5|k-2-5]-FHEH &
TR EREANT EETHF Q0E )T FEH —KREFEFT ML Z FRFE
DL 4 AR {S5-BE A -1-[4-QQ-F-F a8 E)-2-FH A -FE]-1H-E 14 -4-F - [5-
(UG Wbk -4- % B )-1H-03| Mk -2- £ ]-F Ed - S0%EZXR - 'H NMR (400 MHz,
CDCl;) & ppm 9.31 (br. s., 1 H), 8.19 (s, 1 H), 7.84 (s, 1 H), 7.48 (d,
J=8.4 Hz, 1 H), 7.40 (d, J=8.7 Hz, 1 H), 7.27 - 7.30 (m, 1 H), 7.15 - 7.21
(m, 5 H), 6.96 - 6.98 (m, 1 H), 6.90 (d, J=8.7 Hz, 1 H), 3.55 - 3.72 (m, 8
H), 2.15 (s, 3 H) » BEH C30H,7FNs0, 2 MSEF & (B [(M+H)*] 540 » &
{6 540.6 -

B H1-3
[5-Be Bk -1-(4- B B -6-F & H -0 0E -3- 5 )-1H -0 04 -4- 5L - [5- (% Wk -4- %
H)-1H-5| Uk-2-5 - H
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2-F-4-FHE-S- AN UK EH —REFAT B Z &G K E
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[(M+H)"] 231 > 8 H[{&230.8 -

S B2 4-BHE-6-FEFKE-HIE-3-EF
~°
o
H,N

4-FHE-S-HE-2-KEE-MWEFEH —KEFBRI B Z KRG KE

R 4- 2 B -6-F A B -MLIE-3-F g - B Ci.HisN, OZMSEHE H

[(M+H)*] 201 » #H{5201.4 -
o BE3  (4-EHEk-6- & A -h e -3-5)- i

w JOU O

4-FHE-6-FAE-ME-3-EHER —REFCTHMEZ KRG KE
FAL K BRI B (4-F & -6-FR A 5 -ME0E-3-5)-fifF -
FER4 ¢ [S-BEEE-1-(4-F B -6- K | A - UE -3- 5 )- 1H-TE 4 -4- B ]-[5- (0§
Bh-4-IKE)-1-Q-Z R EW R E-ZK/EH E)-1H-05|0k-2-5)-F

Q
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(4-FH B -6-5 & Bk -tk UE -3- 4 )- i B 3- — B B e L -2-[5- (U I -4- 3¢
) 1-Q-ZHEYKRE-ZREFE)-1H- 5| BR-2- 5 E -N & (T
B8 7 B I 1-3025 B S By ikt fﬁ)ﬁﬁ% e 2 FF DMLk 2 R 4 S FE DL 4
A [S5-Bg A -1-(4-FF £ -6-3K - Mbf; 0E -3- &k )- 1 H-0ff I8 -4 L ]-[5- (085 bk -4 -
KE)1-Q-=ZFEWREE-ZREF E)-1H-15| 1E-2-F - HE - B R
C3sH4 1 NgOsSiZ MSEH B {EH [(M+H)"] 653 » HIHI{E 653.5 -
BRS¢ [S-BEE-1-(4-FH E-6-FFE -0 -3-)- 1 H-HE 8 -4- 5 ]-[5-(1F
Uk - 4- 3% 3L ) - 1 H- 5] I - 2- = ]-F i

=\ -0
N
0 Z N \14 D
2

K\j Y

o o

Y

H

[5-F F-1-(4-FF £ -6-3 & £L - L 0F -3- B ) - L H-0pk M4 -4- KL - [ 5- (PG ok -
4-IRE)-1-Q-=HEWRE-ZEEFE)-1H-BE-2-E]-BRAHZ =
R BANT ZETHF (208 )9 £ A — &2 FEd il > 1% ¢4 R B
DLAE R [S-Fg B -1-(4-FF & -6-F & A -Mh 0 -3- L )- 1H-0bf 04 -4-FL ]-[5- (08
Dbk -4- 3% B2 )-1H-05| Mk -2- B ]-BHE » 50%%E %= - '"H NMR (400 MHz,
CDCl;) & ppm 9.31 (br. s., 1 H), 8.22 (s, 1 H), 8.17 (s, 1 H), 7.85 (s, 1
H), 7.40 - 7.49 (m, 4 H), 7.33 - 7.35 (m, 1 H), 7.16 (d, J=7.9 Hz, 1 H),
6.94 (s, 1 H), 5.76 (br. s., 2 H), 3.67 - 3.77 (m, 8 H), 2.22 (s, 3 H) - £
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F B4 [5-BRE-1-G-F-4-FEE-FE)-1H-BE M -4-E |- [5-(W5 Wk -4-7%
£)-1-Q-ZHEW - Z S5 F &E)-1H-15| bt -2-5 ] - F iF
F

o &I
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e

Si—
\

(338 -4- 35 4 25 - 0 ) - 3 PR A 2[5 (W UK -4- B 35 )- 1
(2-= B R B fr - 7, S 25 TP G )- | H-06) W% 238 6 ) 7 44 B (3L FT 40 B A 8
511-3025 BB S 7 4L 94 {8 ) (32 P — A 2 3% D o 0 ikt > {6 4 2 B DL 2 B [5- e
B 1-(3- 98, -4- 35 0 BE -5 B0 )- L H- R DR -4- 2K )-[5- (U6 W -4- 3 ) -1-(2- = B

HEWiEE-Z S A E)-1H-18| 1k -2-2 - F - B8R CssH33FNsO5SiZ MS
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e fET
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B B -1-[4-Q2-F - F S E)-2- B B - A ]-1H- 00 e -4- B 3 -[5-( 0% Wk -4- 3%
E)-1H-1B[ 0k -2-F -EHE » 22%E X - '"H NMR (400 MHz, CDCls) §
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ppm 9.30 (br. s., 1 H), 8.20 (s, 1 H), 7.47 - 7.51 (m, 2 H), 7.31 - 7.42
(m, 6 H), 7.15 - 7.19 (m, 2 H), 7.04 (d, J=7.9 Hz, 1 H), 6.07 (br. s., 2
H), 3.67 - 3.77 (m, 8 H), 2.22 (s, 3 H) o B C,0H,sFNsO,> MSEH & (&
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{(5-FE-1-[4-2,3- & -FEE)-2-F K -FEE - 1H-0 W -4-FL - [5-
(U -4-FE)-1-Q2Q- =R EW i & -2 & & B &)-1H-05| Bt -2- 5 ]- 5 g
LKA T #ZAETHF QOEE)FEHA —REFEF M > F &
BREE DL {S-F&-1-[4-2,3- ZF-FEE)-2-FE-FE - 1H- 1 -4-
B L Y - 1 H-03[ Mk -5- 55 )-8 I -4- 2 -FA > 38%E K - 'H NMR (400 MHz,
CDCl;) & ppm 9.37 (br. s., 1 H), 8.20 (s, 1 H), 7.85 (s, 1 H), 7.48 (d,
J=8.6 Hz, 1 H), 7.40 (dd, J=8.6, 1.4 Hz, 1 H), 7.34 - 7.36 (m, 1 H), 7.32
(d, J=8.5 Hz, 1 H), 6.99 - 7.10 (m, 3 H), 6.89 - 7.10 (m, 2 H), 3.72 (br.
s., 8 H), 2.17 (s, 3 H) » B C30H6FaNsO, 2 MSEHE H [(M+H)*] 558 >
BOHI{E 558.2 -

HHII-6
{2-[5-BEE-1-(5-F-2-F E-4-FHE-FE)-1H-0E M -4- 57 B |- 1H-05] L% -
5-Zk }-U5 Ik -4-E - i

N o)
0 A O
= F
N
O\) ) NH,
N
N (o)

SR 14 S KRR

o

1-8-2-%-5S-FEA4-HEFEEMFEH —REFAT L > G4
R FELL A i 1-4-4- B B -5-TH BL-2-FE | AL -5 -
FER2: 5-8-2-FE4-FEE-FiF
' F

O\©
H,N
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1-E-4-FE-S-HE-2-EEE-FEA—MEFBF B Z R E &
BIFELAEKS-B-2-FE-4-FEE-FK - R CsHFNOZMSEHHE
[(M+H)"] 218 » EHI{H218.3 -
F B3 (5-FA-2-HE-4-FHE- 2&%)

ﬁ;@

5-F-2-FEA4-FEE-FHREA —HREFCTFHML Z RHKES
bR BRI ERG-B-2-FE-4-FEE-FE)-H -
B4 [5-BRE-1-G-B-2-FE-4-FEE-FE)-1H-GE 8 -4-F]-[5-(IF
Bh-4-E)-1-Q-ZHEWRE-ZSEFE)- 1H-u"3‘l -2-F]-H

(5-F-2-F E-4-FEE-FE)-PH e 3- — PR pr A -2-[5-(15 Wh-4-3&
E)1-Q- = EWHE-ZE A FE)-1H-I5|Uk-2- 3R & - & B (a0
RN EBI-35 St sB)ER — R EFDR B 2 R E DL E
RRIS-FEE-1-(5-F-2-F B -4-F & B - 5)- 1H- 0L o8k -4- B0 )-[5- (0% Wk -4-
ME)-1-Q-ZFEWKRE-Z&E P E)-1H-5| Uk -2-E]-FHEE - BN
C36H41FNsOsSiZ MSETE E [(M+H)] 670 » #EHI{E670.6 -

EBES ¢ (2-[5-BE-1-G-F-2-FE-4-FKE-FTE)-1H-LE W -4-HE -
1H-05| Bk -5-5 } - UG ik -4- B - FF R
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ety
L D
e
O\) INI \ NH,

[S-REE-1-(5-F-2-F E-4-FHE-FE)-1H-0E e -4-E]-[5- (1% W -
4-FRE)-1-Q-ZFEWHEE-ZR/EF E)-1H-B|B-2-E]-FEHEZ =
k&AL T $ZETHF QOEE)THEH —MREFEF B Z R & EH
U\EE‘Z{2-[5-H?tﬁ€-l-(5-§\-2-513ﬁ%-4—§l§%%-ﬁ%)-lH-ﬂttﬂ%-4-?m%]-
1H-03[ 0 -5- 2L }-0E bk -4-EL - B FH > 60%E & - 'H NMR (400 MHz,
CDCl;3) & ppm 9.32 (br. s., 1 H), 8.21 (s, 1 H), 7.85 (s, 1 H), 7.49 (d,
J=8.5 Hz, 1 H), 7.35 - 7.42 (m, 4 H), 7.20 - 7.24 (m, 1 H), 7.16 - 7.19
(m, 1 H), 7.06 (d, J=8.2 Hz, 2 H), 6.99 (d, /=8.4 Hz, 1 H), 5.81 (br. s., 2
H), 3.55 - 3.76 (m, 8 H), 2.11 (s, 3 H) « B C30H,,FN;0, MSEH & B
[(M+H)"] 540 > #H[{H540.4
B HI1-7
(2-(5- B BE - 1-(2- FF L -4- 35 46 L - 3 B )- LH- OO TR - 4- 33 3 - L HL- 1B I -5
He}- 15 Wbk -4- B - A I

KWUO

F B 2-FHE-1-HE-4-KEE-F

()
4-5-2-FE-BHEFREEHMER —KEFAT A Z G K FEL
£k 2- § -5 B -4-F | E-F BE 7 Ci1sH1oNO; 2 MS & B B

5
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[(M+H)"] 230 » #HI{§230.0 o
B2 2-FHE4-FRE-KRE

BoAS

2

2-FHE-1-BE-A-FERE-FEH - MEFBR T R &EEE

- DUAE R 2-H FERE-FK - MR CiHLUNOZ MSEH B {E [((M+H)]
200 » B HI{E200.0 -
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w JI O

2-REA-FERE-FHREA —REFCIMAZGHFELESRILR
B LA R (2- 1 B -4- TR | B - A - -
B4 [S-BEE-1-2-HE-4- KR E-FH)-1H-ME 8 -4- 5 - [5-(0F Wk-4-
RE)-1-Q-ZHEWRE-ZR/E P E)-1H-5|Bk-2-5)-F EE

.

0]

(

Si—

7\
(2-FRE-4-FKEE-FE)-B3- — BB A -2-[5- (W W -4-F 6 )-1-
Q-=FEWHEE-ZK|EAFE)-1H-13IUL-2-3RE - NGB E T AN E
BI1-30 BRSSP il 4 () E Al — A 12 e DR R 4l 7 6k 4 |2 B DA &= i [5- Bz
B-1-(2-F E-4- K G A - EL)- T H-0H M -4 KL - [5- (0 O -4- 3 £0)-1-(2- =
REWRE-ZEEFE)-1H-15L5-2-F]-F F o B 1 C36HiNsOsSiZ
MSzt B E[(M+H)'] 652 - BHI{H652.2 -
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HBES ¢ {2-[5-BEE-1-Q-FE-4-FEE-FE)-1H-GL 1 -4- 5 B - 1H-05]
Lk-5-F }-U5 0k -4-F-FFEE

; Nes O
H

[S-F A -1-2-FH & -4-F | E-FE)-1H-0E 8 -4-F ]-[5-(15 B -4- 3%
2E)-1-Q-=ZFEWRE-ZEEFE)-IH-5|UE-2-H]-FFHEZ R K
BT T S {E THF (20% 8 )P (& /8 — A% 72 FF Eob g it = 66 4 Pl 78 1L 4
B {2-[5-BE 25 -1-(2- FF 5 -4- 35 4, BE -3 55 )- 1 HI-OhE 04 -4 3% 36 |- 1 HL-18 0t
E-IEDK-4-E-FEH > 26%E R - 'H NMR (400 MHz, CDCl;) 8§ ppm
9.34 (br. s., 1 H), 8.20 (s, 1 H), 7.85 (s, 1 H), 7.49 (d, J=8.4 Hz, 1 H),
7.35 - 7.41 (m, 4 H), 7.29 (d, J=8.6 Hz, 1 H), 7.18 (t, J=7.4 Hz, 1 H),
7.07 (d, J=7.9 Hz, 2 H), 6.97 - 7.02 (m, 1 H), 6.94 (d, J=8.4 Hz, 1 H),
5.76 (br. s., 2 H), 3.53 - 3.76 (m, 8 H), 2.15 (s, 3 H) * B C30H,5N50,
ZMSEHEE[(M+H)] 522 » BUHI{E522.2 -
HHI1-8
[S-BE&E-1-2-F -4-F R E-FE)-1H-HE M -4-F |-[5-(IF Wk -4- 5K E)-1H-
n5| Wk -2-5 - H EHE
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4-F2- 5B S — AR TR R A I > R R FE B A
BR2- 9 -1-BY 2 4 G- o BIR CoHFNOs > MS 8 {4 [(M+H)']
234 » BHI{E234.2 -

SHER2 1 2--4- KR E-ER

Q O

F
2-B-1-HE-4-FEE-FEH —REFBP M 5@ & &R
A R2-F-4-FEEE-FEH o BN CLH FNOZMSEHEE [(M+H)"] 204 »

BAI{E204.2 -

SEE3 ¢ Q-F-4-FRE-FE)-B
2-FA-KEE-FREHA —KEFCHBL > HKEKE S RE
JFRLEBKQ-F-4-FEE-FE)-B -
F B4 [5-RE-1-Q-B-4-FEKE-FE)-1H- BB -4-F | -[5- (15 Bk -4- 5
E)-1-Q-=Z=HEWREE-ZSEFE)-1H-5|BE:-2-F - i
F

OWU ©

0]

¢

Si—

7\

(2-F-4- R R E - B )-F B2 3- 7 FF A e BL-2-[5- (U Ik -4- F¢ R )-1-
Q-=HEWREE-ZEEFE)-1H-BLL-2-BEA]-AEBETOMRE
BI1-3020 BESAr it B ) (£ Fl — A2 P D L 2 =2 6% 14 I FE DL 4= R [5-B%
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E-1-Q2-F-4-FF E-FE)-1H- M -4-E)-[5- (U Wh-4- B B )-1-(2- = H
EWiE-Z S A HE)-1H-05Bk-2- £ ]-FH E o B 5 C3sHiFN;05SiZ MS
st EE[(M+H)"] 656 - BUAI{E 656.4 -

S S ¢ [S-BEE-1-(2-F-4-FEE-FE)-1H- 0L 8 -4-F - [5- (05 Wk -4- 5%

F)-1H-M5| 0k -2- 5 1-FH i
F.
Loy

[5-F 2 -1-(2-F-4-FF & A -FR B )- 1H-0E M -4- 5L ]-[5- (W5 B -4- B B ) -

N

0]

@)
TZ y
@]
B
/
2 Z
N:

1-Q-=HEWRE-Z8EFE)-1H-B0E-2-E]-B A Z Z & X &1t
UT #fETHF (208 E)F (A — K& B EH B 2 4R 4 5R 2 L4 B [5-
B 2 -1-(2- R -4-F | E - K AL)-1H-0E i -4- 50 ]-[5- (0% Wk -4- 3¢ £ )-1H-15

-2-5]-FHEF » 50%#E 2% - '"H NMR (400 MHz, CDCl;) & ppm 9.28 (br.
s., 1 H), 8.16 (s, 1 H), 7.82 (s, 1 H), 7.53 - 7.56 (m, 1 H), 7.46 (d, J=8.5
Hz, 1 H), 7.32 - 7.40 (m, 4 H), 7.28 (br. s., 1 H), 7.16 (t, J=7.2 Hz, 1 H),
6.97 - 7.03 (m, 3 H), 6.74 (dd, J=9.5, 2.4 Hz, 1 H), 6.05 (br. s., 2 H),
3.55 - 3.72 (m, 8 H), 2.15 (s, 3 H) - B CroH,sFNsO, = MSE+ & (&
[(M+H)"] 526 » & HI{E526.4 -

HHII-9
{5-BgZ-1-[6-2-F-F & E)-UL 0 -3- 5 |- 1H- 0 M -4-F }-[5- (U5 0k -4- B
Z)-1H-05[ Bk -2- 5] - B

INI 0
FEEL : 2-Q2-F-E K| E)-5-0 E -1 g
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2-F-S- P E - HE23- T E- KB EA KRB RFAP SR Z REG
2 FE DA & i 2-(2- - B )-5-5% B -0h g - BA Y CiiHsFN,03 Z MSETH
{E[(M+H)"] 235 » BR{E235.4 -
S BR2 ¢ 6-2-F-FHH)- M nE-3-F R
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N._ O
jone
H,N Z

2-2-F-FEEE)S-HE-HEFEH —REFBF M Z GREKER
PLA R 6-(2-8 - K 8 E)-HLoE-3-FE ki - 2 MSEF & {H Bl 12 C1iH 1 0FN,O
[(M+H)"] 205 » 88 H1{5205.2 -
S B3 : [6-Q-F-FEH|E)-HhuE-3-F -

Neav

6-(2-F - FEE)-MLvE-3- B E A —REFCH Ml Z R EEER
1B BB IR DL A gl [6-(2- % - S| AR )-ME e -3- 2 - Ff -
S BE4 : (S5-BEEE-1-[6-(2-F-FE H E)-Mh0E-3-5F - 1H-RE M -4- B} -[5- (1R
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[6-(2-% - & & )-Mh e -3- 5 ]- B B2 3- — F9 AL fr AL -2-[5- (U W -4- 3%
E)1-Q-=Z=FEWRE-ZRKEFE)-1H-5|UE-2- 3 E -N & B (H o a0
BN EHII-30 5 BRSSPl )V ER —REFDSH I 2 R K ENE
A {S-BE £ -1-[6-(2-F -F & E)-MLuE -3- B8 ]- TH-1E 0 -4- L }-[5- (15 Uk -4-
RE)-1-Q-=ZREYREA-Z&EFE)-1H-5|LE-2-E-F I - @R
C34H33FNgOsSizz MSET B (B [(M+H)"] 657 » #EHI{EH657.3 -

BRS¢ {S-BEE-1-[6-Q-BA-F R/ EH)-HL0E-3-E)-1H-GE Mk -4-F }-[5- (15
UK -4- K B )- 1 H- 15| B -2 - B |-

F

/N

{S5-Br B -1-[6-Q2-F - | E)-MLUE-3-F ]-1H-0FE 14k -4 B 3 -[5- (085 Uk -
- E)-1-Q-=Z=FEWKRE-Z&EFE)-1H-5(Uk-2-K-FHHE L =
e BALE T 8 £ THF Q0E )T A — B FEF Bl 2 & 4 55 2
PAAE AR {S-Rg & -1-[6-(2-F - F & EE)-Mh0E -3-F |- 1H- 0t M -4- L 3 - [ 5- (055 Ok
4-PRE)-1H-B[ 125 - HH R > 22%E % - 'H NMR (400 MHz, CDCls)

=

8 ppm 9.26 (br. s., 1 H), 8.34 (s, 1 H), 8.21 (s, 1 H), 7.94 (d, J=8.7 Hz, 1
H), 7.84 (br. s., 1 H), 7.47 - 7.51 (m, 1 H), 7.41 (d, J=8.5 Hz, 1 H), 7.32
(br. s., 1 H), 7.18-7.23 (m, 2 H), 6.00 (br. s., 2 H), 3.51 - 3.72 (m, 8
H)  BAFY CosHuFNO4 2 MSET B E [(M+H)'] 527 » BHI{ES27.0 -

£ HII-10

{5-BEE-1-16-2,3-Z & -F E H)- ML 1E-3-F |- 1H- 0L M -4- K - [5- (U5 Bk -4-
K £ )-1H-05] Bk -2-E |- B
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SEEL : 2-(2,3- 2R -FHRE)-5- 1 & - e
F
N. O F
8

2-F-S5-HE-HMEE23-“E- KA EA —REFAF A Z GRE
RFELDLAE K 2-(2,3-Z & - K& E)-5-1H & - oE - B CiiHFaN,03ZMS
SFEAE[(M+H)'] 253 » BUH{E252.8
SEBE2 1 6-(2,3- & -EKE)-HuE-3-FE K

2-2,3-Z& - K| E)-S5- 1 E - g FH — R FB L 2 FRE 4
BIELAERKG-(2,3-Z&H -FKEE)-MLIE-3-E K - 0 CiiHF,N,0Z MS
SHEE[(M+H)] 223 > BR{E223.2 -

H B3 1 [6-(2,3- 2R/ -FEE)-HLE-3-5]-H

6-(2,3- & -F & E)-MIE-3-EREH —REFCH B2 Z R H &
BEAL R BRI AERK6-(2,3-fiF -F A E)-MbE-3-5 ]-BF -
FBE4  {5-REE-1-[6-(2,3- TR -E K E)-UL0E-3-5 -1 H-E i -4-F - [S-
(WS Wh-4- B EE)-1-Q-= R E W i - £ 4 H &)- 1H-T5| bk-2-5 ) - FH
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[6-(2,3- = & - & £ )- ML 0E -3- 5 1- fff B2 3- — A B Fr L -2-[5- (0% ok -
4-3E)-1-Q-=ZFEWHRE-ZEE B E)-1H- B 2- A -H &G B (H
AR B O30T BRSSPl ) E A — R EFDFH M 2 &4 K E
U4 e {5-1g 2 -1-[6-(2,3- — & -F & A )-Mh g -3- 4 ]-1H- Mk e -4- &} -[5-
(U -4- B E)-1-Q-=ZF E Wit & - Z S A H E)-1H-05| Uk -2-F - F fH -
B8 72 C34H37F,NgOsSiZ MSET E E [(M+H) "] 675 > B HI{H675.4
BRS¢ {5-BEE-1-[6-2,3- R -FKE)-HE-3-E - 1H-HE W -4-F }-[5-
(5 WK -4 - Ak 5 )- 1 HL- 15 e -2 - Bk | - B R

| 0 /N\N/@/ UF
”W
o S :

{5-BEE-1-[6-2,3-Z & -F £ )-UH:Ui-3-5§€]-1H-ﬂkt”ﬁi_-4-95€}-[5-(”%
Wh-4-Fx E)-1-Q-=ZFEYRE-ZE&EFE)-1H-5|5E-2-E-FEEAH L
“HERAAEETEZETHF QOEE)TEMH —REFEP B Z 4R
DL R A{S-BE & -1-[6-(2,3- & - & A)-Mb g -3- A5 ]- 1H-0th i -4- B 3 -
[5-(B5 0k -4-H% B5)- 1H-05| D5 -2- 25 ]- 9 B > 17%ZE 3 - '"H NMR (400 MHz,

=Z

CDCls) & ppm 9.30 (br. s., 1 H), 8.34 (s, 1 H), 8.21 (s, 1 H), 7.97 (d,
J=8.7 Hz, 1 H), 7.84 (s., 1 H), 7.47 - 7.51 (m, 1 H), 7.41 (d, J=8.8 Hz, 1
H), 7.33 (br. s., 1 H), 7.20-7.23 (m, 1 H), 7.08-7.16 (m, 2 H), 7.02-7.07
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(m, 1 H), 6.02 (br. s., 2 H), 3.51 - 3.75 (m, 8 H) » B Cy3H,3F,N0, >
MSst EE[(M+H)"] 545 » BRI{E 545.5 -

g H1-11

{S-BE-1-[2-FF E-4- (ML BE-2- B S B )-F & |- 1H- L -4-FL }-[5- (U5 W -
4-$R F)-1H-05| % -2- B -FA

r"*@cﬁ)@r@

HERL: 2--FE-4-HE-FHE)- I

o. _N
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(o U U
1.‘1;

4-8-2-F A - AR B2 %Q%ﬂttﬂmﬁ% MR e At i il > f6R 1 I
FEDLAE R 2-(3-FH BL-4-Ff B - R | B)-MEUE - BN Ci2HuNO3 ZMSEHE
B [(M+H)"] 231 > BHI{E231.1
B2 ¢ 2-EE-4-(MEIE-2-E A E)-F

o.__N
I\
QU
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2-(3- F -4 5 4 B ) - 2 5 P — A 2 % B o L 7 {6 4 4
B BL A B 2- R Bk -4- (M IE -2- B B HE)- B - B CioH N0 MSEH &
{E[(M+H)"] 201 > B HI{E201.2 -
BR3¢ [2-FE-4-(HhuE-2-EEE)- zxsgl

2B Bk -4 (WL I -2- 36 45, 26 )- S B 55 ) — AR AR PP C b Mot > e (4 BB
AL 2 38 LA 4 (2 FF B -4 (TR 0 -2- B 4 25 )- S 25 - -
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HER4 : {S-BEE-1-2-FHE-4-(WiE-2-EEE)-FE]-1H-BE 845 }-
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Si—

7\

’\/Q\/

[2-FF & -4-(Ot mE -2- B S )-SR AL ]- i B 3- — B o fr L -2-(5- (1% Wk -
4-FE)-1-QQ-ZHEW A -Z & A& F E)-1H-5] Br-2- 5 B - A G BB (H
A ANRAR B HII-300 BRSAT At ) (E A — AR IR e DR ML it 2 {6k 14 &2 FE
DL B {5-Fg A -1-[2-FF A& -4- (ML UE -2- B | &L )-SR AL - 1H- M e -4-F 3 - [ 5-
(S -4-F E)-1-Q- =R EW IR E-Z | E F E&)-1H-05) & -2- K - -
B8 2 C3sHa NgOsSiZ MSEHEE [(M+H)"] 653 » EHI{E653.0 -

F BRS¢ {S-BEE-1-[2-FH E-4-(MLoE-2- B H)- A - 1H-E o 4- 5} -
[5-(W5 Wk -4-# &)~ 1 H-15] B -2- 5L |- FF

i O
Spselal
H
{S-M&-1-[2- B AL -4-(ME g -2- B & L )- R AL |- 1H-0FL ok -4- L 3 -[5-
(UEWR-4-FE)-1-Q-Z=F EW e & -2 & & B A)-1H-15| Uk -2- £ - FH EE
LR RALU T $#ETHF Q0E )P FER —REFEF Mt~ &4
b PR DLAE B {5-M A -1-[2- B B -4-(OHE g -2- B | R )- AR AL |- 1H- 0 14k -4
B 3-[5-(UE 0k -4-# EL)-1H-05| M -2- 55 |- HH i > 38%E 2 - 'H NMR (400
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MHz, CDCIl;) & ppm 9.33 (br. s., 1 H), 8.23 (s, 1 H), 7.85 (s, 1 H), 7.39 -
7.52 (m, 6 H), 7.33 - 7.35 (m, 1 H), 6.70 (d, J=9.2 Hz, 1 H), 6.30 (4,
J=6.7 Hz, 1 H), 5.94 (br. s., 2 H), 3.52 - 3.74 (m, 8 H), 2.27 (s, 3 H) -
1A C2oH27N;0, Z MSEH B E [(M+H)"] 523 » BURIMES23.2

B HI1-12

{5-BFE-1-[4-Q2,3-ZF-F & H)-F £ )-1H-4E 08 -4- F }-[5- (05 Wk -4- )
E)-1H-05| Uk -2-E |- B i

0 /O/ é/
S W
(0]
H
S EE1 1,2-—f-3-4-B E-E R E)-F

F
(0] F
Neoaes
-8 -4-HEFRBE23-_F-FXMEHA —RREFAT M Z & H R E
DAA pe2-F FL-1-15 B -4-Q2,3- & )-F R E-FK - B C1.HgF,NO3; 2 MS
HEE[(M+H)T] 252 » BHI{H252.0 -
$ B2 4-QQ3-“E-ERE)-FhE
o\©/F
AT
1,2-—&-3-G-HE-FERE)-XEHA - REFBF K ZKGFKE
EMAERKS-QI-—_aHm-EXE/E)-FE - BN CH (F,NOZMSETHE
[(M+H)+] 222 > ﬁiﬂﬂ{ﬁ222.2 °
FSEE3: [4-(2,3- & -FEK/E)-FE]-M
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$RED)-1H-0B[0E-2-£L -0 - 21%E 3% - 'H NMR (400 MHz, CDCl;) §
ppm 9.29 (br. s., 1 H), 8.19 (s, 1 H), 7.85 (s, 1 H), 7.54 (d, J=8.8 Hz, 2
H), 7.47 - 7.51 (m, 2 H), 7.41 (d, J=7.7 Hz, 1 H), 7.33 (br. s., 1 H), 7.15
(d, J=8.8 Hz, 2 H), 7.02 - 7.10 (m, 2 Hz, 1 H), 6.90 (t, J=7.4 Hz, 1 H),
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[5-(UEE Ofk -4 -5 B )- 1 H-03| I -2- £ |- » 50%E&E % - '"H NMR (400 MHz,
CDCl;) & ppm 9.28 (br. s., 1 H), 8.35 (s, 1 H), 8.21 (s, 1 H), 7.96 (d,
J=8.6 Hz, 1 H), 7.84 (s., 1 H), 7.47 - 7.51 (m, 1 H), 7.41 (d, J=8.8 Hz, 1
H), 7.33 (br. s., 1 H), 7.15-7.23 (m, 2 H), 6.93 - 7.05 (m, 2 H), 6.01 (br.
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s., 1 H), 8.22 (s, 1 H), 7.84 (s, 1 H), 7.39 - 7.49 (m, 5 H), 7.35 (br. s., 1
H), 7.20 - 7.24 (m, 1 H), 7.17 (br. s., 1 H), 7.10 (d, J=7.9 Hz, 2 H), 7.03
(d, J=8.7 Hz, 1 H), 5.85 (br. s., 2 H), 3.52 - 3.74 (m, 8 H) - BE@H
C2oH,5CINsO, 2 MSEH & {H [((M+H)*] 542 » 88 [ 542.0 -

HHI1-15
(5-BEH-1-[2--4-Q2-F-F A H)-F H |- 1H-0h 0 -4- 3 }-[5- (05 B -4- 3¢
Z:)-1H-5| Wk-2-5:]- FF g

rwné

LB 2-%-4-(2-@%%%)-1-@5%

Cl
2,4- " R AR B2 By (£ A — R A2 P A o M 2t 2 6% 4 B2 FE LA

C186637A.doc -90 -



201534600

R2-F-4-Q-F-F R E)-1-HE-F - BN CiH,CIFNO; Z MSEt HE H
[M"] 267 > BURI{E 267 -
H B2 2-F-4-QC-FE-FEE)-FE

geae

Cl
2-F-4-Q-F-FEE)-1I-HE-FXEH —HESFBR M Z RHFLK
BEAER2-8-4-Q--FEH)-FE M - BN CH, CIFNOZ MS:t &
8 [((M+H)*] 238 » #H1{E237.7 -
BEE3 ¢ [2-F-4-Q--KEE)-FE]-B

Weae

2-8-4-Q2-F-FEEE)-FREH —KEFCHPH M Z RAELCESRIL
FBR L ER2-R-4-C2-F-F 8 E)-FE]-H -
HEE4  {S-BEE-1-[2-8-4-Q2-F-F R E)-FE]-1H-BE 8 -4-F - [5-(IF
Wk -4- B B )-1-(2-= HE B B B - %%Eﬁg) 1H-15] k-2 -5 | - B

N O
0 Z N
N

) \
0\/| N Po}
)
¢
/S{\
[2-8-4-Q-F-F & E)-FE-BFod3- — 5 B B -2-[5-(0% W -4-

E)1-Q-ZHESE-ZSEFE)-1H-5[05-2- 5 E - WG (E 0
BH B B BII-3025 BRSP il B R ) BE A — A2 e DR B Z R (- SO B DA &£

C186637A.doc -9] -



201534600
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ME)-1-Q-=ZFEWRE-Z&E P E)-1H-15 U5 -2-5 ]-HE - B R
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4 ¥ EL)-1H-MB|E-2- K- > 23%E % - '"H NMR (400 MHz, CDCl;)
§ ppm 9.31 (br. s., 1 H), 8.22 (s, 1 H), 7.84 (s, 1 H), 7.39 - 7.49 (m, 5
H), 7.34 (br. s., 1 H), 7.20 - 7.25 (m, 2 H), 7.14 (br. s., 1 H), 6.99 - 7.02
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B -1H-03| 0k -5- B )-IE bk -4- KL -EH > 23%ZE % - '"H NMR (400 MHz,
CDCls) & ppm 9.33 (br. s., 1 H), 8.21 (s, 1 H), 7.85 (s, 1 H), 7.49 (d,
J=8.5 Hz, 1 H), 7.41 (d, J=8.8 Hz, 1 H), 7.29 - 7.36 (m, 3 H), 7.15 (d,
J=8.2 Hz, 1 H), 7.06 (br. s., 1 H), 7.02 (d, J=1.6 Hz, 1 H), 6.95-6.98 (m,
2 H), 5.77 (br. s., 2 H), 3.60 - 3.75 (m, 8 H), 2.18 (s, 3 H) - B
C;0H,27CINsO, 2 MSEHE {H [(M+H)"] 556 » B HI{E 556.2 -
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R {5-FEE-1-[4-C- IR -FEH)-2-F A -F A ]-TH-ME 0 -4- 5L 3 -[5- (U5 Ik
“4-FE)-1-Q-ZFEWIRE-ZR AR E)-1H-15|Br-2-£ - FHEH - AR
C36H4;BrNsOsSiZ MSET B E [(M+H)"] 732 > EAI{E732.4 -
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“HRFANT HFAETHF QIEE)FER —MKEFEF B Z KRG 5
DL A R (2-{5-Fr - 1-[4-(3- 'R -F | B )-2- FF B -F A ]-1H-0E Mk -4-5¢
EL )1 H-03| Mk -5- 5L )-UE Ik -4- - > 22%E %R - '"H NMR (400 MHz,
CDCl;) & ppm 9.38 (br. s., 1 H), 8.21 (s, 1 H), 7.85 (s, 1 H), 7.48 (4,
J=8.4 Hz, 1 H), 7.40 (d, J=8.6 Hz, 1 H), 7.26 - 7.36 (m, 4 H), 7.21-7.24
(m, 1 H), 6.95 - 7.01 (m, 3 H), 5.77 (br. s., 2 H), 3.60 - 3.75 (m, 8 H),
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2.15 (s, 3 H) ° BEC30H,;BrNsO, 2 MSEH B E [(M+H)"] 602 » & HI{E
602.2 o

HFHI1-18

3-(4-{5-RE B:-4-[5-(WF Wh-4-BE H)-1H-15] Bk -2- B B - Hh v -1-F ) -3- B B -
EEE)-FFHE

fwﬁcr

B 3-C-FE4-HE-EKE)-EHHE
0 Z
Doncy
P)

4-F-2-FFE-1-BH A&-5F(13.1 g+ 84 mmol) ~ 3-FEEFHF(10 g
84 mmol) 52 Cs,CO; (30.1 g > 92 mmol)jJADMF (100 mL)F BV E & YT1E
120°C FHOZA3/NBEF - IRINELORE G A K KE /KA K - AEKq
2 (Na,SO,) > B8 » BZAZLUERI-G-FE-4-HE-FREE)-KHIE
(19.2 g > 90%) - 'H NMR (400 MHz, DMSO-ds) & ppm 8.09 (d, J=8.8
Hz, 1 H), 7.71 - 7.77 (m, 2 H), 7.62 - 7.70 (m, 1 H), 7.48 - 7.55 (m, 1
H), 7.16 (d, J=2.8 Hz, 1 H), 7.04 (dd, J=8.9, 2.9 Hz, 1 H) - FR
CisHN,0; 7 MSEHE B [(M+H)"] 255 » B HI{E254.9 -
BB ¢ 3-(4-BRE-3-FE-FEE)-EFH

SEBEAD=/KEY(B4.9 g 155 mmol)AEHCI (35 mL)dF &
BRARMEI-QG-FE-4-HE-FEE)-FHEEO.85 g 38.7 mmo)®
MeOH (300 mL)f Z35 R HIRGYMHRE - BEEWERFHRER
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3-(4-FfEE-3-FH EL-FEE E)- K F RS (297 mg v 1.24 mmol) ~ (E)-3-—
BHEL R B -2-[S5-(ME TR -4- B AL )-1-Q- = AW fe B - 2 & & FF & )-1H-15
Br-2-3RE-WERB (T OMPREFI-305 5T M8 ;5 300 mg >
0.62 mmol) & EtOH (5 mL)A/E & IET8C T 16/N6% - fFRE T 1%
BROEE - BB HEBN W B)RAELLEREB KR Z3-(4-(5-FE
4-[5-(UE R -4- R B)-1-Q-Z R E Wt £ -Z & & F & )-1H-05) 1k -2- 5%
E]-mbm-1-E ) -3-EHE-REE)-FHEF (101 mg 0 24%) - 'H NMR (300
MHz, CDCl;) & ppm 8.02 (s, 1 H), 7.84 (s, 1 H), 7.64 (d, J=8.5 Hz, 1 H),
7.43 - 7.55 (m, 3 H), 7.39 (d, J=8.5 Hz, 1 H), 7.29 - 7.35 (m, 2 H), 7.25
(s, 1 H), 7.05 (s, 1 H), 7.00 (dd, J=8.5, 2.8 Hz, 1 H), 5.98 (s, 2 H), 5.82
(br. s., 1 H), 3.74 (br. s., 7 H), -0.11 (s, 9 H) » B C3,H4;NsOsSiZ MS
sTEE(M+H]Y) : 677 > BAE677.1 -

HEES ¢ 3-(4-{5-FE E-4-[5-(UF Wk -4-HR B )- 1 H-05] k- 2- 5 L | -Obb k-1 - } -
3-HE-FSE)-FHE

o
0 /N\N @/;N
0] }NI 0

3-(4-{5-Fg B -4-[5-(WE M -4- 3R B )-1-Q-=Z=F EWHEE-Z&EH
£ )-1H-05| bR -2-FR FL ]-E i - 1- B }-3- B AL - K F & )-F B 5 (46 mg >
0.068 mmol) * F /LMW T (1 MM THFH ; 1.4 mL > 1.4 mmol) ~ Z —
f# (40.8 mg > 0.68 mmol) & THF (2 mL)HJ)E &¥FE70°C T hnA % (& &
Koo BRI L& HIRNIELOAc - R &Y FANH,CIK AR %W > K
EtOAcZ HY - & fff Z EtOAc & & M NH.CI1/K 5 B % W > & 52 1%
(Na;SO4) > #BIE > HZA % - BeiWEHER BB KREEUERKE X
B B ERAR Z 3-(4-{5-Fz £ -4-[5- (U5 Wk -4- # B )- 1H- 15| 4% - 2- 3 B - 0pp s -
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1-E)-3- B A - H E)- X EFRE (16 mg > 43%) - 'H NMR (300 MHz,
CDCls) & ppm 9.71 (s, 1 H), 8.35 (s, 1 H), 7.98 (s, 1 H), 7.48 - 7.66 (m,
6 H), 7.41 - 7.47 (m, 2 H), 7.39 (s, 1 H), 7.17 (d, J=2.4 Hz, 1 H), 7.11
(dd, J=8.6, 2.4 Hz, 1 H), 5.95 (s, 2 H), 3.85 (br. s., 8 H), 2.33 (5, 3 H) -
B 72 C31H27NgO, Z MSET B B ([M+H]") & 547 » BIH{ES547.1 -

HHII-19

(S-BEE-1-[4-G-B=T E-FEH)-2-FE-FE|-1H-HL 0 -4-23-[5-(F
Wk - 4- 3k B )- 1 -5 % -2 - B |- FF e

rwnw

B ¢ (4-Bh-2-H & -SE)- B

I
HZN\Nji)/

H

FE£-5C T > NaNO, (2.96 g » 42.9 mmol)A7K (30 mL) 2 %5 & 7 0
ZEA-BfE-2-F B - B (K T fE 8 Aldrich 5 5 g > 21.5 mmol) & HCI (30
mL)WREYF - BREWE-SC THEH45T#E - RINALHAD ZKE
¥1(24.1 g » 107 mmol) H)E G #3008 - R &YFE HIANINaOHK
AR EEYE - TR E R B BN (BB &b B4 ple (4- -2- F
B -EE)-BEQ g 19%) - 'H NMR (300 MHz, DMSO-d;), § ppm 7.33
(dd, J=8.5, 2.1 Hz, 1 H), 7.23 (d, J=1.3 Hz, 1 H), 6.87 (d, J=8.5 Hz, 1
H), 6.37 (s, 1 H), 3.98 (s, 2 H), 2.01 (s, 3 H, HIzK H &R EtOACE T~
CH;l& E &) - B} C/HoIN, Z MSEH & {E (IM+H]Y) : 249 » 8 A&
231.8 -
B2 - [5-BRE-1-(4-BR-2-FF E-F A)-1H- LM -4- K )-[5- (0% Wk -4- 7K
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#H)-1-Q-=ZHEWRE-ZSEFE)-1H-15| Lk -2-5 |- fd

Si—

7\

(4-B-2-F B - B )-f (411 mg > 1.66 mmol) ~ (E)-3- " E g &
2-[5-(UEUHk-4- B E)-1-Q- = E Wi BE-Z & A P E)-1H-15| Bk -2-Fe B -
NG (AR B HI1-3020 BRSSPt 8% 5 400 mg - 0.83 mmol) &
EtOH (5 mL)HVER S ET8C THFLI16/NEF - BHIERE T HERUE
R [5-FE B -1-(4-8-2- B BL 2R AL )- TH-E MR -4- K ]-[5- (W5 bR -4- 3 5 )-1-(2-
SHEWRE-ZREFE)- 1H-5/Uk-2-K]-FF (471 mg > 83%) - 'H
NMR (300 MHz, CDCl;) & ppm 8.00 (s, 1 H), 7.82 (d, J=10.7 Hz, 2 H),
7.68 - 7.75 (m, 1 H), 7.63 (d, J=8.7 Hz, 1 H), 7.45 (dd, J=8.5, 1.5 Hz, 1
H), 7.23 (s, 1 H), 7.09 (d, J=8.3 Hz, 1 H), 5.97 (s, 2 H), 5.79 (br. s., 1
H) 3.74 (br. s., 7 H) 3.45 - 3.54 (m, 2 H) 2.20 (s, 3 H) 0.79 - 0.90 (m, 2
H) -0.12 (s, 9 H) ° BEH C30H36INsO,SiZ MSEFEE ([M+H]Y) : 686 > &8
H{E 685.9 -

HEE3  {5-E-1-4-G-F=T E-FKH)-2-FE-FE]-1H-HL % -4-
2}-[5-(FW-4-KE)-1-Q-Z=F EW I E&-Z S & H E)-1H-05 Uk-2-F -
B i
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Si—

7\

6] [5- P Bk -1-(4- B -2- BF B - SR L) - L H-ME AR -4 - ]-[5- (I8 O - 4- F 25 ) -
1-Q-=FEW & -2 & & B &)-1H-15/ Bk -2- 5 |- FH EF (60 mg > 0.088
mmol) + N,N-Z F B H iZ B B FL % (3 mg » 0.022 mmol) & 3-F =T & F
B (19.7 mg, 0.13 mmol)/®DMSO (2 mL) ™ Z & & & 7 I Bk B §F (37
mg > 0.175 mmol) & #i{E$E (1) (3 mg> 0.016 mmol) - ;EES¥WIESOC T
ME16/NEF - RN EZFAERAB B EEWEL110C TIOE8/NEF -
SREWOBENEICACHE /K 2 - BEAEHMHEKSESE - BerWEDEN
(W BB RGAE A E R (5-FE B-1-[4-C-B =T H-FEE)-2-FE-FE]-
1H-0EE 48 -4- L - [5- (WS Wk -4-BR BE )-1-Q- = R AW He B -Z R/ EH &)-1H-
n2| % -2-£]-EH EH (13 mg > 21%) - '"H NMR (300 MHz, CDCl;) 8 ppm
7.99 (br. s., 1 H), 7.84 (s, 1 H), 7.63 (d, J=8.5 Hz, 1 H), 7.44 (dd, J=8.7,
1.3 Hz, 1 H), 7.28 - 7.37 (m, 2 H), 7.20 - 7.25 (m, 2 H), 7.15 (t, J=2.0
Hz, 1 H), 7.01 (d, J=2.4 Hz, 1 H), 6.83 - 6.96 (m, 2 H), 5.97 (s, 2 H),
5.78 (br. s., 2 H), 3.74 (br. s., 8 H), 3.47 - 3.55 (m, 2 H), 2.17 (s, 2 H),
0.81 - 0.89 (m, 2 H), -0.12 (s, 9 H) o BAF CsoHsoNsOsSiZz MSEH B (&
(IM+H]") : 708 > EHI{H708.2 -

B4 (5-BFE-1-4-G-F=ZTE-FEEH)2-FE-FE]-1H- ;¥ -4-
F}-(5- (W8 Wk-4- B¢ 2 )- 1 H-15] Bk -2- 5 - B i
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S ea R b ey
[l‘i (0]

{5-FeE-1-[4-C-F=T E-FEHE)-2-FE-FE]-1H-ME ¥ -4-5} -
[5-(MEWh-4-B B )-1-Q- =R EW IR E-Z S/ E FE)-1H-15/1-2- 5 - H i
(30 mg > 0.042 mmol) ~ HFAEWUT % (1 M THFF ; 1 mL > 1 mmol)
Z —(25.5 mg > 0.42 mmol) & THF (1 mL)#EEWIETOC T hdh
EHER - BHKEE BRIMEOAc - SEEYWANHCUKB R %M - B
7K ¥ FH EtOACZE HY - & ff 2 EtOACHS & FI NHLCLAK 35 7 b i » (8 85 1%
(Na;SO4) > 388 » HZEH - BeAWERHERWRB)KRMAEUERE R
HEHRYZ{5-IEE-1-[4-C-FE=ZTHE-FXEE)2-FE-FE]-1H-n
U -4 }-[5-(UE Uk -4- R AR )-1H-15] Bk -2-EL |- fH (14 mg > 57%) - 'H
NMR (300 MHz, CDCl;) 8 ppm 9.65 (s, 1 H), 8.22 (s, 1 H), 7.86 (s, 1
H), 7.45 - 7.52 (m, 1 H), 7.35 - 7.43 (m, 2 H), 7.28 - 7.34 (m, 2 H), 7.20
- 7.25 (m, 1 H), 7.15 (t, J=1.9 Hz, 1 H), 7.01 (d, J=2.4 Hz, 1 H), 6.83 -
6.97 (m, 2 H), 5.80 (s, 2 H), 3.73 (br. s., 9 H), 2.17 (s, 3 H), 1.34 (s, 9
H) ° BA Y C34H3eNsOo Z MSET EE ([M+H]") © 578 - EIHI{E578.2
B HI1-20
[S-REZ-1-(4-FH R E-2-FH B -5 )-1H- 0L 08 -4- 5 |- [5- (U8 bk -4- 8¢ 55 )-
1H-M5] Bk-2-K |- {E

SEBEL : [S-REE-1-(4-FH S E-2-F - E)- 1H-0 - 4- 2 |- [5- (U5 Wh-4-
E)-1-Q-Z R EW R E-Z S5 F E)-1H-15 Uk -2-5 - i
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Si~—

(4-FHE-2-FE-FE)-FHEBLE (HE 7 B ALFA AESAR, 26
Parkridge Road, Ward Hill, MA 01835-8099, USA ; 391 mg * 2.07
mmol) + (E)-3-= BB EL B 2 -2-[S-(TE Wk -4- 3 EE)-1-Q- S F AW &£ -2
AEFE)-1H-5|Ur-2-F A - M BE (L 0 20 B 7R B B 1-3028 B 5 Fy aft 84
f# : 500 mg > 1.04 mmol) % EtOH (10 mL)#JE & ¥ 7E80°C F #8 BEFS
o BEIIEBB TEBRUAERS-BE-1-G-FRE-2-FE-FE)-1H-
DL A -4 - BL ]-[S5- (U bk -4-Fk B5)-1- Q- = R AW e & -2 & A B A )- 1H-5{ Ik
-2-E 1-H B (80 mg v 13%) o B 7Y C31H4oNsOsSiZ MSET E {H [(M+H)']
590 » ¥ HI{E590.1 -

S B2 [5-REE-1-(4-FF & E-2-FF A - E)-1H- ML M -4-F ) - [5- (I Wbk -4-
Fx B5)-1H-05| Bk -2- 5 - FF i

O
N o
H

[5-F2 2 - 1-(4- B 4 4 -2 B o - 35 2 ) - T HL-OFE S - 4- 36 1-'5- (O 0 -4- 3¢
Z)-1-Q-=ZHEW KA -Z A& P E)-1H-15| Ug-2- & - f{ (70 mg -
0.119 mmol) ~ FAEE T (1 MR THFH ; 2.4 mL > 2.4 mmol) ~ Z. &
(71.3 mg > 1.19 mmol) X THF (1 mL)ABEEMWIETOC FTHIAFEIE -
Ms—8oZ&UT (1 MIRTHFH ; 2 mL > 2 mmol) HI)E &Y
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PE2/NBF o SRANEtOACH R &Y A BE/K ek - A /8 & #51% (Na,yS0,)
s AR - BeUEAEN®WB)RGIENERKEZFEEH KR
Z(5-BrE-1-(4- B EE-2-F - FEE)- 1H-0HE -4 B - [5- (05 Ok -4- F% 5 ) -
1H-03[ 0% -2-££1- B F# (25 mg > 46%) - '"H NMR (300 MHz, CDCl;) § ppm
9.36 (s, 1 H), 8.21 (s, 1 H), 7.81 - 7.90 (m, 1 H), 7.48 - 7.53 (m, 1 H),
7.40 - 7.45 (m, 1 H), 7.36 - 7.39 (m, 1 H), 6.85 - 6.95 (m, 2 H), 5.73 (s,
2 H), 3.88 (s, 3 H), 3.75 (br. s., 8 H), 2.18 (s, 3 H) * B C3sHsNsO, 7
MSEHE{E [(M+H)"] 460 - #H{H460.0 -

B H1-21

2-{5- it Bk -4-[5- (U5 Wbk -4- A 55 )- 1 H- 05 D% -2- H¢ A )- M g -1- K }-5-(2,3- =

B-EEFE)-FHE
0 h é
S W
(0]
H
BB ¢ 5-(2,3- 8- EL)-2- 7Y B -3 B
F

N,
= 0] F

zd

oL+
|

o=

2-E E-4-8-1-T5 E-%(6.42 g 38.4 mmol) - 2,3-"HF XS g
38.4 mmol) K Cs,CO; (18.8 g, 57.7 mmol)JADMF (50 mL) #9 8 &WTE
120°C FHOZN3/NBF » RINEtOACH R &M /K R B /K% ik - HHEL
BZKR > BIE - BHRE -  BerYFEHENMIE > 0-20% EtOAc/E i)
MU AEREEBBERRZS-Q3-Z&HF -FRE)-2-HE-FFHEG6.0 g,
56%) - 'H NMR (400 MHz, DMSO-dg) & ppm 8.40 (d, J=9.0 Hz, 1 H),

7.97 (d, J=3.0 Hz, 1 H), 7.51 - 7.56 (m, 1 H), 7.47 (dddd, J=10.2, 8.6,
5
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7.2, 1.6 Hz, 1 H), 7.35 (tdd, J=8.4, 8.4, 6.1, 2.0 Hz, 1 H), 7.22 - 7.30
(m, 1 H) -

B2 2-BEE-5-Q2.3-TH-FRE)-FHIF
F

A 0\©/F
Do
SEHANZ/KE¥(6.13 g » 27.2 mmol) X/ZHCI (5 mL)F Z B &

RINES-(2,3- "8 - K& ) 2- I E-FEBEEEQR.5 g 9.05 mmol) A MeOH
(100 mLY P BZRFT HESYEBHIEER - REeMEAEHEgY#HEH

Ah12 N NaOH&E kgt - FHEtOACEHNFT B ESY - B EHE Kk
W HZE(NaSO,) > #E » BHA&ASR - BerWEHENEE > 0-20%
EtOAc/C i) KRG LA R EF B HARY 2 2-FFFE-5-2,3- —®-F &
E)-ZEEHRE(1.13 g 51%) - 'H NMR (400 MHz, DMSO-d¢) & ppm 7.24
(d, J=2.8 Hz, 1 H), 7.10 - 7.20 (m, 3 H), 6.84 (d, J=9.0 Hz, 1 H), 6.72 -
6.79 (m, 1 H), 6.04 (s, 2 H) °

FEE3 P 5-Q2,3-ZHR-FRE)2-ME-FHHEERS

F
A O\©/F
HCI

i
NaNO, (102 mg » 1.5 mmol)jA7K(0.3 mLY Z BRI 2 2-fF £ -
5-23-Z&-FKEE)-FXHFE0.3 g 1.22 mmol) ~ JEHCI (2.8 mL)&
MeOH (2.8 mL)W)E & F - BEESWIE-5C TEH4578 - RNINEAE
AN /KE%(1.37 g » 6.1 mmol)AHCI (2 mL) K 7K (0.1 mL)H Z /5 7%
BHEEYEREUNG - ReVEKAZAZHEREHERBEEEZE TEBRUAE
5-(2,3-ZF-FEE)-2-ME-XFHEERE Q03 mg 56%) - LA

MEE—SABIHEART 8 -
S EE4 : 2-{5-BRE-4-[5-(B W -4- B E)-1-Q-ZHEWHEE-Z 85
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B )-1H-05] Bk -2-FR A | -ME 8 -1-F}-5-Q2,3- R -F R E)- X F
"\
F
0
L o

K\j VA

Si—

A\

5-Q3- T HR-FEE)2-ME-FHF IS B R B (203 mg > 0.78
mmol) + (E)-3- " B B g A -2-[S-(BE W -4-Hc B )-1-Q-=Z=F EW I & -2
SEHFE)-1H-15 Bt -2-F EL - 56 B (L o] 20 BE 72 B BT 1-3025 B 5 A aft 8
f# ; 250 mg > 0.521 mmol) ~ K,CO; (215 mg, 1.55 mmol) K EtOH (3
mL)FREYIESOTC THHI12/NF - REMESA B BB ERE T%
BR - B HEHEBR(WE > 0-50% EtOAc/TIR)R&A(IELEREH
AIRAR Z 2-{5-Fr BL -4-[S-(IE Wh-4-F E)-1-Q-Z=F E W I E-Z 8 E H
£ )-1H-15] Bk -2-Fc B ]- 0 e -1- & }-5-(2,3- Z & - F | & )- X F 5 (248
mg > 69%) - 'H NMR (400 MHz, DMSO-ds) & ppm 9.41 (br. s., 2 H),
8.83 (s, 1 H), 7.89 (dd, J=9.4, 0.6 Hz, 1 H), 7.76 - 7.86 (m, 2 H), 7.60
(d, J=2.5 Hz, 1 H), 7.54 (dd, J=9.4, 2.4 Hz, 1 H), 7.44 - 7.49 (m, 1 H),
7.19 - 7.33 (m, 3 H), 6.96 - 7.03 (m, 1 H), 5.92 (s, 2 H), 3.48 - 3.67 (m,
8 H), 3.40 - 3.47 (m, 2 H), 0.70 - 0.76 (m, 2 H), -0.22 (s, 9 H) -
HBES ¢ 2-{5-BFE-4-[5-(U5 Wk -4- ¢ B )- 1 H-05] Wk -2- %% L | -0 4k -1 - 2K ) -5-
Q,3-ZH:-EEKE)-EHK
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© )

2-{5-WE H-4-[5-(ME W -4- 3 E)-1-Q- =R EW R E-L 8 & B E)-
1H-15| W -2-$% 2L )-0th i -1- K }-5-Q3-Z“ HF-F & E)-FHE (50 mg >
0.072 mmol) ~ EALPU-IE T (1 MR THF ; 0.7 mL » 0.7 mmol) * Z,
—BZ(21.5 mg > 0.36 mmol) R THF (1 mL)HYE & ¥)7E WK Bt 78 + #£ 80
CTFhO#E20457 88 - RIMBIEZHFAN-IET EA MRTHFH ; 0.7
mL » 0.7 mmol) Bz Z. Z—f# (25 pL) B R &M ERIEHEFE S F£100°C T 0
#4305y 88 BB 7E110°C FAIEL3047 48 - BAIEBRE THE - iy
FEHERT A > 0-50% EtOAc/THE) 2R @i b L4 sk 2 B #S AR Z 2-{5-F%
B -4-[5-(UE Obk -4- 3K EL)-1H-05| Bk -2- B BL J-mth ok -1- B }-5-(2,3- &/ -F &
E)-ZFHRRE(AS mg 37%)  EEFHE o BN CioHausFNO, ZMSETEH
BE[(M+H)"] 569 > BHI{E569.0 -

HpII-22 |
(5-BeEk-1-[2-2-4-2,3- & -FEE)-FHE)-1H-RE M -4- 5 } - [5- (I Wk -4-
FE)-1H-15| Uk -2- 2 ) - iR

0 U é/
oo
0]
H
SR : 2-38-4-2,3- R -KEE)-1-HE-F

F
Br 10 F
oLND/

]
o
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2R -4-F-1-THE-F£(4.42 g0 20 mmol) ~ 2,3- T &H EXE1.91 g
14.7 mmol) & Cs,CO;5 (7.18 g, 22 mmol)/A DMF (30 mL)d #J 38 &S ¥ 1
120°C THOZA3/NBF » JRHIEtOACH R EWA KR BEB/KER - HEER
RaXR > BE - HEE - BRRYFEHENEE > 0-10% EtOAc/TIE)K
MIELLEKRERZEOEERZ2-R-4-23-ZH-FEE)-1-HE-F 4.1
g 70%) o
HEE2 ¢ 2-1R-4-(2,3- "R -FEE)-FiE
HZND/

FAEHADZ/KEH(4.1 g 18.2 mmol) RIBHCL (5 mL)H Z 5K
RINE2-)8-4-2,3- 2 & -F S B)-1- E-%(2.0 g 6.1 mmol)A®MeOH
(100 mL)FZARFTHEEYBHER - BEeWKEAZHBGRYWHES
02 N NaOHEI i sigtE - FIEtOACEHIFIBESY - BRERE K%
Mo EolE(NaSOy) > U8 » H#ER - BRRWEHRENM(WE » 0-20%
EtOAc/THe) RA LU E K EREHRY Z2-8-4-2,3-ZF-F & H)-
FRE(1.23 g 68%) o B A C1.HoBrF,NOZ MSE+ B E [((M+H)*] 302 » #
S{E301.9 -

BRI [2-1R-4-Q3-R-FRE)-FTE|- B

F
Br O\©/F
HCl
N
NaNO; (168 mg > 2.4 mmol)A7K(0.5 mL)h 2 R EII B 2-34-4-
(2,3- & -FE/E)-FRE (0.6 g > 2 mmol) ~ JBHCI (4.6 mL) &z MeOH (4.6
mL)EEEYF - BREVE-SC TRFASTHE - FINEHBANDZKE

#1(2.26 g 10 mmol)/RHCI (2 mL)R/K(0.1 mL)F Z AR B REYE
HINE - REVEABZEREERBEEEZ TE2E U4 K[2-)7-4-
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(23-ZH-FEE)-FE]- B E IR (630 mg > 90%) o LA FHET #E —
Z @A ACEIAR T —2 8 -

S B4 (5-BRE-1-[2-1R-4-2,3- 2R -KEE)-FE |- 1H-HL M -4-5}-[5-
(U R-4-BRE)-1-Q-Z HEW i - Z%‘EEF‘E) 1H-15| Bk-2-E |- H i

Si—~

\
[2-0R-4-(2,3- " F-FEE)-FE]-HERE (630 mg - 2 mmol) -
(BE)-3- Z B BB A -2-[5-(B W -4- 3 E)-1-Q-=ZFEVKEE-Z&EHF

B)-1H-M5[ Bx-2- BB - PN K6 BB (L OT 20 RBR A B B 1-3025 BR S P 2l B fF
483 mg > 1 mmol) + K,CO; (415 mg > 3 mmol) & EtOH (3 mL)#JE &)
FE80°C FHEF12/NE - REMEAAEBHIERB TR - BERYEE
HEMNT (W > 0-3% MeOH/CH,CL)ZKR @ LAEKREREECHRIRZ
{5-BrE-1-[2-78-4-(2,3-ZF-FEE)-FE]- 1 H-ME 4 -4-FL 3 -[5- (U5 Wk -4-
RE)-1-Q-=ZFEWRE-ZEREFE)-1H-5|5x-2-F]-FHEI (396 mg >
53%) o B ¥ CssH;;BrF,NsOsSi 2 MS &t & E [(M+H)'] 754 » 8 &
754.1 -

HEES ¢ (5-BREE-1-[2-8-4-2,3- “R-FEE)-FH - 1H- LM -4} -[5-
(UEE Ujk -4- 3% B )- 1 H-08| Ik -2- Bk |- FR

Br F
N O
0O 7/ \N F
N
N O
H
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{5-Fg £&-1-[2-1R-4-2,3- " HF-FEKE)-FE]-1TH- L -4-F ) -[5-(U8
Bh-4-FE)-1-Q- =R E WK E -2 & & B A)-1H-5| Uk -2- 2 - B FE (50
mg > 0.066 mmol) - 10 M HCI (2 mL) & EtOH (4 mL)#JE &M 1ESSC T
ME1057 88 - BRI KL & 8 B R INEtOAc - JE &%) F B /K & &1 1
NaHCO; /KB R Gk - AHEME K28 (NayS0O,) > Bk » HE S - ek
PFEEH BT (B HE » 0-3% MeOH/CH,ClL)2R &fi{E DL 4 pk 2 % %R >~
(S-FE BE-1-[2-38 -4-(2,3- = - ) - S 2 |- 1 H-00 D6 435 } [ 5 (U Ut -d-
B E)-1H-05[ Lk -2- 5 - (20 mg > 48%) - 'H NMR (400 MHz,
DMSO-ds) & ppm 11.89 (s, 1H), 8.31 (s, 1H), 7.77 (s, 1H), 7.60 (dd, J =
5.6, 2.9 Hz, 2H), 7.49 - 7.57 (m, 2H), 7.31 (d, J = 8.8 Hz, 3H), 7.13 -
7.27 (m, 2H), 7.10 (s, 2H), 3.48 - 3.69 (m, 8H) » B} C2oH,3BrF,N;0,>
MSETHEE[(M+H)"] 622 » BA{E 623 -

B’ HI1-23
7-(2,3- 8 - & H)-3-[5- (U5 Wk -4- 58 B )-1H-05] Bk -2- ¢ B | -4 H-THE 14 3
[1,5-a] 0w DAk Bjk - 5-

o F
O N F
7 N
N —_—
N
H O

2-{5-Bg A -4-[5-(W5 Wk -4- B AL )-1H-05] B -2- Fe B - 0E o4 -1- % -5
Q3-ZH-FR/E)-FFBHTOEFI-215 B SHMEHEH © 20 mg >
0.035 mmol) ~ T (Z A REEL-kP)[E 8 (T FEBEKP)$AAD) (7T
H Strem Chemicals, Inc., 7 Mulliken Way, Dexter Industrial Park,
Newburyport, MA 01950-4098, USA ; 1.5 mg) ~ 7K(0.5 mL) % EtOH (5
mL)BVE S YFESOC T I E4/NEF » JRINEtOACH B B /K 5Lk » 85
ke (Na,SO,) » HBER - B HENM (W > 0-3% MeOH/CH,Cl,)4%
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b B 7-(2,3- Z & - R E)-3-[5-(U5 Wh-4- 75 £ )-1H-05| B -2-Fx A ]-4H-0tf
o 3£ [1,5-2] B 4 Bk -5 -/ (12 mg > 60%) - 'H NMR (400 MHz, CDCl;) §
ppm 9.39 (br. s., 1 H), 9.17 (s, 1 H), 7.79 (s, 1 H), 7.73 (dd, J=9.3, 0.8
Hz, 1 H), 7.57 (d, J=2.3 Hz, 1 H), 7.36 - 7.50 (m, 4 H), 7.22 (d, J=1.5
Hz, 1 H), 6.89 - 7.05 (m, 2 H), 6.75 - 6.86 (m, 1 H), 3.66 (br. s., 8 H)
Hp1-24
(5-BEZ-1-[4-23-ZF-FEAE)-2,6- _ FHE-FE |- 1H-BE ¥ -4-F }-[5-
(U5 Opf -4- 3% B )-1H-05| B -2- 55 ) - FR R

F
(0]
ﬁ*@ﬁf
O\/I INI \ NH2

ﬁ%l : 5'(293':%4'%54%)'193': $§'2'ﬁg'$
F

o F
o:N+
Il

10 :

2,6- _FAE -4-&F-1-75 £ -%(2.49 g 14.7 mmol) ~ 2,3-— & X
(1.91 g > 14.7 mmol) } Cs,CO; (7.18 g > 22 mmol)JADMF (30 mL) &Y
SEESWE120C T3/ - RINEtOAc HIR &%) A 7K B B8 7K 5 % -
EHMELKG R BE > BAE  BGEWYWHFEHENMWBE > 0-10%
EtOAc/THe) R AL E K EREBERBR Z5-2,3- ZF-F & E)-1,3-
TR E-2-B B - (2.90 g0 79%) ° B R CiaHFoNOs Z MSEF H E
[(M+H)"] 280 » #HI{E279.8 -

i Y 4-(2,3-:%“-3%5)-2,6-:Eﬁ%};%%

Begey
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5-2,3- & -FKEE)-1,3- " HE-2-7HE-% (3.8 g 13.5 mmol) -
$0/B%(10% 5 0.3 g)~ JEHCI (5 mL)&XMeOH (70 mLYWV B &Y & 1LF%
W BEIKEBRERAWEHRTIM2 N NaOHBE KRB B - 7510
EtOAcH R & A B /K kK - 5 18 &K & % (Na,S0,) » B8 > A%
& BB BHERE B > 0-20% EtOAc/T k)R 4li{b B4 B 4-(2,3-
TE-FEEE)2,6-—HE-FRA.0 g 77%) - 'H NMR (400 MHz,
DMSO-dg) 6 ppm 7.00 - 7.13 (m, 2 H), 6.57 - 6.69 (m, 3 H), 4.50 (s, 2
H), 2.08 (s, 6 H) »

3 B3 [4-(2,3-:ﬁ-%ﬁ§)-2,6-:E’F'E-i%]-ﬂ#ﬁ@ﬁ

o F
HCI
HNS
H

£-5CF » NaNO, (101 mg » 1.44 mmol)}A 7K (0.3 mL)h 7 & & 7
ME4-Q3-Z&-FEHEH)-2,6- —HE-ZFK (0.3 g 1.2 mmol) ~ JEHCI
(2.3 mL) &xMeOH (2.3 mL)RVE S+ - /R EWIE-ST TR /NG -
AINEAEHADZ/KEY(1.36 g 6 mmo) JRHCI (2 mL)H Z /A& H IR
EYEFEUNG - BEEMK A HELNER BT EZ T4 K[4-
2,3-Z"H/-FRAE)-2,6- _FE-FE]-HEBEIEEB17 mg - 88%) - i
T} 4% — S WALENHAR T —F 8 -

FEE4 : {5-BEE-1-[4-Q2,3- R -F & E)-2,6- _FE-FE]-1H-GL ¥ -4-
H}-[5-(BWM-4-E)-1-C-=FEWREE-ZKEH E)-1H-15| Ik -2-E]-
B
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)

O
¢
/S{§
[4-Q23-ZF-FERE)-2,6- _FHE-FE]-HEKEG17 mg- 1.2
mmol) ~ (E)-3-— ¥ L B £ -2-[5-(UE Uk -4- 3 2 )-1-Q-S HEWIE -7
%&ﬁ%‘fﬁﬁ%) 1H-05 U -2- %5 £ 1- 7N %6 BB (B 0] 20 R 172 & B 1-3028 BR S PR 4t 4
# ; 362 mg ’ 0.75 mmol) + K,CO; (311 mg > 2.25 mmol) % EtOH (3
mL)FEREESOC T 12N - BREME LA L AE1ERE T %
B - MR RHEREE > 0-3% MeOH/CH,CL)ZR (L L E K E =
BARAARZ {(S-BEE-1-[4-Q3-ZF-F R E)-2,6- “HE-FE]-1H-ME k-
4-F y-[5- (VB U -4- B 5 )- 1-(2- = B B B9 J5 2 - Z 4 26 B 25 )- 1 H- 18 0 -2-
£ 1-BFI (140 mg > 27%) * B A C3sHayFsN5O58i > MS 3 B (& [(M+H)']
702 » $EHI{E 702.4 -
S EES ¢ {5-MRE-1-14-2,3- 2 & -F R E)-2,6- P E-FE]-1H-H M -4-
H}-[5-(WF Wk -4-FK & )-1H-15| Bk -2- 5] - H i

o £

(5-BF E-1-[4-(2,3- Z &, - & £ )-2,6- — B B - % £ ]- 1 H- 0 ok -4
B -[5-(I5Wh-4- B E)-1-Q- = E W e & - Z & & B &)-1H-05] Br-2- £ -

FH & (90 mg > 0.13 mmol) ~ JEHCI (1.5 mL) % EtOH (3 mL)#JEESWTE

85C THO#EASy ## - IR IEtOAc > HIR &Y B /K X 8 MINaHCO3 /K&
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RS HR - FAEH&EE I (NaySOy) » BIE » HZAE - BBy WHEHREN
(B9 BE » 0-3% MeOH/CH,CL)ZRKRMILLLEME T B EEMR Z (5-FFE-1-
[4-(2,3- " & - 8| £5)-2,6- — A -F A ]-TH-0E M -4- 8 3 -[5- (U5 Wh-4- #x
E)-1H-05| 0%k -2- K - B Hd (45 mg > 61%) » '"H NMR (400 MHz, DMSO-ds)
8 ppm 11.90 (s, 1H), 8.36 (s, 1H), 7.78 (s, 1H), 7.49 - 7.57 (m, 2H), 7.24
- 7.40 (m, 3H), 7.09 (t, J = 7.7 Hz, 1H), 6.97 (s, 2H), 6.92 (s, 2H), 3.50 -
3.68 (m, 8H), 2.01 (s, 6H) i C3Hy6F,NsO,22 MSETE {H [(M-H)"]
570 > EAI{E570.1 ¢

BT H1-25

{5-BEE-1-16-Q2,3- R -FEKE)-2-F K E-ULE-3-F |- 1H-GE M -4- K} -
[S-(6 Wk -4-F 25 ) -1 H-15] B -2 - Bk |- FH e

fi@ﬁ@@

FEEL: 6-(2,3- R -FEKE)-2-HHE-3-pE-ULuE
(0] N, 0] F
OZNU \©/
i
(0]

6-8.-2- FH & £ -3- 1Y AL Otk 0E (5] B 8 Oakwood Products, Inc., 1741
Old Dunbar Road, West Columbia, SC 29172, USA ; 3 g > 15.8 mmol) -
2,3-Z“# F B (2.06 g+ 15.8 mmol) & Cs,CO; (7.73 g > 23.7 mmol)
DMF (30 mL)F BB S E120C FIIE3/NEEF - JRINEtOACHE &Y
KK BEKER - FHREEFZIEE(NaS0,) > BIE - HEE - B
HENT (W > 0-20% EtOAc/TIE) R AEK B ZEHCEBIR Z6-
R3-TH/H-FHRE)2-FRE-3-HE-ULIE (226 g 50%) - F%EJE/:\S
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C12HoFoN,0, 2 MSEHE {E [((M+H)"] 283 » #HI{H283 -
FEE2 6-Q2,3-“H-FHEE)2-FEE-HE-3-E

FALHADZ KA #(2.03 g » 9 mmol)ABHCI (2 mL)h ¥ 78R
10 28 6-(2,3- #2555 )-2- B9 46 25 -3- 5 5 - T 0 (847 mg > 3 mmol) i
MeOH (30 mL)th > A& RS WMHERR - BoWEG RN N
NaOH %Y 5l i 1% - FL A3 8 & 49 F EtOACEE BY - 75 4% J8 Fi B /K % o -
87 (Na,S0,) - B8 - % - BBWHEHEEN (WE > 0-20% EtOAc/
450 7€ 6 4 B4 PR 2 AR €800 R 22 6-(2,3- T 97K R I )-2- P 4R -t
BE -3 4 B (2.45 g 0 72%) o B CoHFoN,0, 2 MS 3 8 {8 [(M+H)']
253 » ERAI{E 252.9 - A
HEE3 ¢ [6-(2,3- - R)-2-FF R A3 ) - A

o N (o) F
HCI | N
HZN\N Z

NaNO, (83.3 mg > 1.2 mmol)?7K (0.2 mL)th 2 35K R II £ 6-(2,3-
TE-EEE)-2-FEAE-ME-3-5£(0.25 g > 0.99 mmol) + HCI (2 mL)
FMeOH (2 mL)WERSYH - BEWE-5C THEEUNF - FII&EAL
(D =K&¥1(1.12 g > 5 mmol)JAHCI (1.5 mL)sf 2 BZ R B R &8
LN - BHEBERSEBEEEZ TEEMUAERK6-Q2,3-Z&-F & FH)-2-H
A -MENE-3-E]-HH B BL B8 (257 mg - 85%) o b4l 4 — 2 @i (LRl
ART—28 -

FEB4 ¢ {S-BEE-1-[6-2,3- R -FE/E)-2-HE A - rg-3- 2 - 1H-0E g
-4-EE}-[S-(UE Wk -4- B E)-1-Q-E=F EW i & - Z & & H &)-1H-05] Bk -2-
& -5 i
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4
/N (9 F
-

0]

(

Si—

7\

[6-(23-— & -FEE)-2-FERE-MLuE-3-E - & 8 8 (257 mg
0.96 mmol) ~ (E)-3- B A L -2-[S-(E Wk -4-F EL)-1- - = R A W kg &
-Z A B E)-1H-05| B -2-$R BL 1- PN 5% B8 (3L O 20 72 B B 1-3025 B SF it
I 5 290 mg > 0.6 mmol) - K,CO5 (249 mg > 1.8 mmol) & EtOH (3
mL)AR G ESOC THHINE - REMK Ll EABIERE T
B - BRERFEHEBIT(WHE » 0-70% EtOAc/Tim) 2R @ik DL4E Bk {5-FF &
-1-[6-(2,3- ZF-F R E)-2-F EE - UE-3-5 - 1H-0(E 14 -4- 5L} -[5- (U5 Uk -
4-BRE)-1-Q-=ZF E W e B - 2 & & F &)-1H-05] Bk -2- E - 5§ (240
mg * 57%) ° B C3,H3,BrF,N,0,Siz MSEHE E [(M+H)'] 705 - #HAIE
705.2 o
FEES ¢ {5-BEE-1-16-(2,3- "R -F R E)-2-F & E-Mh1g-3-5 - 1H- 0L %

-4-Fk}-[5- (U Wk -4- Ak £ ) -1 H-15] Bk -2- 5 | - FF /e
[
(8]

o A oA UF
o Ny
H
{5-Hg £-1-[6-(2,3- T & -F 8 E)-2-H & A -ME0E-3-5 - 1 H-0E % -4-

EHI-[5-(EWR-4- 53R E)-1-Q- =P EW IR E-Z S & F E)-1H-5 1k -2-% -
il (50 mg > 0.07 mmol) ~ HCI (2 mL) &% EtOH (4 mL)#JE &#E85T
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THIZA 105y 8 - BEI KK HRIMEOAc - E &Y FH B /K ke R
NaHCO; /KB RE M - BHMEKE R NaS0,) > BE > HEE - B
YIFEEHE T (B 0-3% MeOH/CH,CL)R&{EMERE R BRIKRRLZ
{5-Br%E-1-[6-Q23-“H-FEE)-2-FEE-ULE-3-F - 1H-0E 4 -4- 5} -
[5-(VEE Off -4-$ ££)-1H-MB[ Mk -2- K -FH FH (32 mg > 79%) - 'H NMR (400
MHz, DMSO-d¢) & ppm 11.88 (s, 1 H), 8.27 (s, 1 H), 7.94 (d, J=8.0 Hz,
1 H), 7.77 (s, 1 H), 7.48 - 7.54 (m, 2 H), 7.37 - 7.46 (m, 1 H), 7.28 -
7.34 (m, 3 H), 7.09 (s, 2 H), 6.84 (d, J=8.0 Hz, 1 H), 3.51 - 3.66 (m, 11
H) -

B HI1-26
2-{5-BEE-1-[4-2,3- - FE R HE)-2-FE-FE |- 1H- L% -4-5RE }-1H-
03] L% -5- B g

HO A\

=z

{S-Hff%-1-[4-(2,3-:%-%%%)-2-EE%-2‘5%]-1&!1&”@&-4-%}-[5-
(B Ok -4 - F5¢ K& )-1H-05| Wk -2- B |- R (L o W E I 1-520 BRSSPt B 4
mg > 0.108 mmol) - NaOH (172 mg > 4.3 mmol) ~ EtOH (4 mL)k 7K (2
mL)#R S YESOC TR - RIERESYWR10% HCIEZ{E HH
EtOAcZ Hl - EtOAC/B &R EZ /e (NayS0,) » B8 » HABUAKE S
E BB R 2 2-{5-FF E-1-[4-Q3- T HF-FH E)-2-FEA-FE]-1H-ML 4 -4-
HeELY -1 H-08[ Uk -5-ER % (40 mg > 76%) - '"H NMR (300 MHz, CDCl;) §
ppm 10.23 (s, 1 H), 8.64 (s, 1 H), 8.28 (s, 1 H), 8.09 (dd, J=8.7, 1.5 Hz,
1 H), 7.53 (d, J=8.7 Hz, 1 H), 7.46 (d, J=1.1 Hz, 1 H), 7.35 (d, J=8.5
Hz, 1 H), 7.00 - 7.16 (m, 4 H), 6.87 - 6.98 (m, 2 H), 5.85 (br. s., 2 H),
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2.20 (s, 3 H) ° B Cr6HioF,N,0, 2 MSEH B (B [(M+H)*] 489 » #HIME
488.8 -

B H1-27
{5-REZ-1-[4-(4-K-FHFEE)-2-F E-FE |- 1H-HE M -4-F }-[5- (15 B -

4B 2)-1H-B| Bk 22 |- Y
o L)
(0] /N\N
o

0] INI )

SERL : [S-BEE-1-(4-RE-2-F A -FKE)-1H-B M -4-E - (1-FH E E H
&= -5-(U5 Wh-4-AR A )-1H-15] B -2- & |- FH [

N OH
O 2 \N

Q
N~

FE4CT > [5-Fa&-1-(4-F & & -2-F A - K E)-1H-0E e -4-F ]-[5-
(MW -4-¥R B )-1-Q- = FEWHEE-Z S E H E)-1H-1B| 1t -2- K ]-H fH
(AT 4R B BIT-200 BR 1A 2 84445 5 150 mg > 0.254 mmol)Ed BBr; (1
M 1.27 mL > 1.27 mmo) )R CH,Cl, (S mL)F 4 & - BEr 2808 AR E
V)1 FH IR R - A 0MeOH - B /K & EtOAc - 5 # JE &L &7 1% (Na,SOy) »
BRE - BHZERE  BGRUHEHER@E B)RLAIELEL[S-FE-1-(4-5
B -2-F AL - EL)- TH-BE PR -4- 50 - [ 1-FF &1 A FR L -5- (WS bk -4- B X )- 1H -5
Wk-2-%1-F FH (52 mg > 42%) - '"H NMR (300 MHz, CDCl;) & ppm 7.95
(s, 1 H), 7.82 (s, 1 H), 7.62 (d, J=8.7 Hz, 1 H), 7.44 (d, J=8.7 Hz, 1 H),
7.20 - 7.32 (m, 1 H), 7.05 (d, J=8.5 Hz, 1 H), 6.57 - 6.68 (m, 2 H), 5.91
(s, 2 H), 5.79 (br. s., 2 H), 3.74 (br. s, 8 H), 3.45 (s, 5 H), 3.29 (s, 3 H),¢
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2.01 (s, 3 H) « B CosHaeNsOs~ MSEH B {8 [(M+H)] 490 - #8] {&
489.7 o

SEL: {S-BEE-1-[4-(-B-EPEE)-2-FE-F )10 45 -
[1- B 45,5 P 5 -5- (% WK -4- 5 ) - 1 -3 W -2 3 | - 1

C ) _Cl
N
NH,

)

(0]

\

[5-BEH-1-(4-FQH -2-F B - 2R L) - TH-0E MR -4- G ]-[1- B & R AR AL -5
(U5 bk -4- 3¢ 2 )- 1H-05] B -2- B - B EE (50 mg > 0.10 mmol) ~ 4-F-FHE
SE(25.1 mg > 0.123 mmol) & K,CO; (42.3 mg * 0.31 mmol DMF (4 mL)
h RS YEZ R T4/ - JRINEtOACE R &R B /K%L -
A R E7 1% (N2, S0y) > B8 - B SB L ARUE {5-FEE-1-[4-(4-8 -7
BH 45, B )-2- B L -5 0 1- T H-OpE P -4 0 3 - [ 1- B 4R K B B - 5- (B bk - 4- 3 B ) -
1H-05| Mk -2- £ 1-FF fil (40 mg > 64%) - IR EFBE - TAECEFERARN
T — % B o Bf 7 C33H;3CINsOs 2 MS 3+ (& [(M+H)'] 614 - # I &
613.9 -
S B3 (5-FEE-1-4-G-B-FHEE)2-FE-FE)-1H-BE ¥ -4-5 }-
[5- (UG Wh-4-FK B )-1H-05| B -2- & |- FH E

NesS Ve
0 Z N

saesda

O\) 11} \ NH,

{S-FEE-1-[4-(4-B-FHEE)-2-FE-FE]-1H-HE 4K} -[1-H
SE AL -S5-(UE W -4- i £ )-1H-M5| g -2- 2L - i (20 mg » 0.033 mmol) -
10% HCUKZA A (1 mL) R EtOH (1 mL)AVE &¥I1ES0TC TIIF/INEF -
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WINEtOACH R &Y HEE /KL - AEHEKEZE(NayS0,) > B - H
A BBEYEBENMWBRALCUEREZECERBR Y (5-FE
-1-[4-(4-F-F R R E)-2-FE-F A - 1H-0 e -4- £ 3 -[5- (5 W -4- 3¢ B )-
1H-05[%-2-££]-FHEd (7 mg > 36%) - '"H NMR (300 MHz, CDCl;) & ppm
9.34 (s, 1 H), 8.08 (s, 1 H), 7.74 (s, 1 H), 7.35 - 7.42 (m, 1 H), 7.31 (s, 1
H), 7.25 (br. s., 1 H), 7.17 (s, 1 H), 7.15 (s, 3 H), 6.85 (s, 1 H), 6.75 -
6.83 (m, 1 H), 5.62 (s, 2 H), 4.97 (s, 2 H), 3.61 (br. s., 8 H), 2.05 (s, 3
H) - F'g%}3’;\C3,H29C1N504ZMS§+’“§_{E[(M+H)+] 570 » EHIE570.0
HHI1-28

{(5-BRZ-1-[4-Q2.3-Z B -FEH)-2-FEE-FH)- 1H- 0K -4- 5 }-[5-(F
UK -4-Bk £ )- 1 H-15] W% -2- 2 |- B FH

rw@ré

H

2 BE1 4-(2,3-—_—'@-%%%) 2-FH &5 B - 1- Bﬁ%

Seget

4-F-2-FHEE-1-THE-FG g 17.4 mmol) ~ 2,3- " H % ® (.27
g’ 17.4 mmol) & Cs,CO; (6.81 g > 20.9 mmol)JADMFh {38 & ¥ 1E 120
C TIZ3/NEF - SEEYWK LA - FSINEtOAc HIR & % F 7K B B8 /K %
W o BB KRR (NaSO,) @ #E > ARBUAEREZCEEIRZ4-
(23-ZF-FEE)-2-FEHEE-1-HE-F(4.80 g > 98%) -
S ER2 : 4-2,3- "R -FEE)-2-FHEE-F

O=Z
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SALE DK ESH(9.11 g » 40.4 mmol) FAHCI (9 mL) 2 3B K 7
MME4A-Q3-ZH-FEE)2-FHE-1-HE-K3.8 g 13.5 mmohR
MeOH (100 mL)F ZBZRT B EEYEBHRER - RE&WFHFHAM2 N
NaOHEI i 14 » BT8R &Y EtOACZEHL - A& J& M B /K R ik -
B2k (NaSOy) > BE > HEE - BeiWERENE B > 0-20% EtOAc/
ORI EREZEEOHRMZ4-Q3-ZH-FE/E)2-FHEE-F
B (2.45 g > 72%)

S ER3 - [4-(2,3-:%,-%%‘%)-2-'43%%—%%]}:}ﬁﬁ@@

il
H,N_

F£-5CF > NaNO; (1.72 g 24.5 mmol)JA7K(2 mL)H Z & MR
F4-23-" @ -FEE)2-FEE-FERO0.9 g 3.6 mmol) ~ EHCI (2.3
mL) 5 MeOH (2.3 mL)F)E &S H - REWE-ST TEHI0TE - A
M&EAEHAD=KEM(1.12 g 5 mmol)JAHCI 2 mL)P ZER ARG
MR LNES c REYKEXBHEBELHERBATEEZE TEBEUEK[4-
Q3-ZH-FEE)2-HEE-FE-FHERE (53 mg 88%) - LK
MEHE—SMEART 8 -

HEE4  {S-BRE-1-4-QI3-ZR-FEHKE)2-FEE-FE]-1H-LL M -4-
H}-[5-R-1-Q-ZHEWREE-ZSE B E)-1H-5Uk-2-& |- A fH
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Q

Si~—

1\

[4-Q3-Z&H-FEKE)2-FEE-FE - E B 953 mg - 3.6
mmol) ~ (E)-2-[5-’R-1-Q- =R E WK E -2 & & F & )-1H-05] L -2- #k
E3-“HERE- NGB @ETOBN PR RS E 5 628 mg >
1.4 mmol) » Cs,CO; (967 mg > 7 mmol) & EtOH (10 mL)#YE & ¥ 1E 80
CTEHRI2ZNG - REeYELABEBHERBETRE - B HEHRE
(B BB > 0-20% EtOAc/C i) R &hi{b DL A& Al {S5-Fr B -1-[4-(2,3- " & -F
AR)-2-FHEE-FERE]-IH-0E M 4B} [5R-1-Q-ZHEWRE-Z&
ELH E)-1H-05[ I -2-E - EH (210 mg » 22%) » B X C3H3,BrF,;N,04Si
ZMSEHE A [(M+H)"] 669 » BRIE 669 -

H S (5-BRE-1-[4-Q,3-ZH-XEE)2-FEE-FE]-1H- 1L -4-
H}-(5-R-1H-05] Bk -2-5)- B f

/
o F
N O
Z N F
Br —

N\ NH,

N

H (o]

{S5-FEE-1-[4-Q3-ZHF -FEE)-2-PFRA-FE]-1H-HEmME-4-5F ) -
[5-R-1-Q-=Z=FEWH & -2 S5 F &)-1H-05| Uk -2- £ - f{ (210 mg >
0.31 mmol) ~ JEHCI (4 mL)EREtOH (12 mL)#8 &Y 1E83°C T IIZk30
5358 o AHICHCL B R &Y A B /K K 8 F1Na,CO /K B R L - B 1
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M 4E 57 9% (Na,SO,) » ELIBIE - BEIERE TR AR (5-FEE-1-[4-
Q3-ZHE-FEE)2-FEHE-FE]-1H-0tb 4 -4-55 }-(5-7R -1H-053] 1% -2-
EL)-F FA (140 mg » 83%) ° B F* CasHisBrFoN,O3 2 MSET 8B & [((M+H)"]
541 » BHI{ES40.8 - NMRES REBE 2 FHE > BEMERERBE S
ILE#EANRT 8 -

HEB6  {5-RE-1-4-Q3-ZH-KEE)2-FEE-FE]-1H- 1L -4-
B -[5-(U% Wk-4-H £ )-1H-05| Uk -2- B |- FH B

El

{(5-F&-1-[4-Q23-ZHF-FEE)-2-FHEE-FE]-1H-ME ¥ -4-5 ) -
(5-38-1H-03| 1 -2-%)-FE FH (70 mg > 0.13 mmol)  Pd(OAc); (2.9 mg -
0.013 mmol) - 4,5-%# (= % £ B ££)-9,9- — £ — % 3 IR 1§ (Xantphos)
(15 mg > 0.026 mmol) ~ IEHk (226 mg > 2.6 mmol) -~ = ZfZ (0.2 mL) %
DMF 2 mL)WEEWA —S bR+ % - RIERSEWE —SbiRREK
THE9C THIERERE - EREREYL4E - ARINICHCL B &R A K K
BB K 2L 0 8702 (Na,SO,) » i - BEERE TG - BHWHEH
B (W B » 0-4% MeOH/CH,CL) R &1k DL 4 5k 2 85 5l iR ¥ = {5-1%
E-1-[4-23-Z & -FKEE)-2-FHE-FE]-1H-UE M -4-F 3 -[5- (W5 W -4-
P EL)-1H-03| Mk -2- L ]-FF ER (52 mg » 70%) ° FBH A C3oH26F,NsOs 2 MSET
B E[M+H)] 574 - BAMEST4.1 -

BEHI1-29
{5-BEE-1-[4-2,3- Z & -F EH)-2-RE-FE|-1H-BE M -4-F }-[5- (T 1
-4-FrE)-1H-15| Bk -2- 5 |- A
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HO F
N O
O 7’ \N F
N
N
A (0]

{5-FE-1-[4-Q3-ZF-FEE)-2-FEE-FE]-1H-MEW-4-F -
[5- (15 Ok -4- Fk £5 )- 1H-05] Wk -2- B )- 57 i (=] 40 Bf 72 B B 1-28 25 BR 6 Fr it
it B4 HE ;45 mg > 0.079 mmol)ACH,Cl, (4.5 mL)F B ASAE-78C
EARp01BBr3 (2 M 7 200 pL > 0.4 mmol) - #ER2 418 HE/RESWTFS
/INEE - IRHDEtOACH B /K B8 /K Sk - 528 (Na,S0,) » 78 » B
HE - BBEMBAHEBN@E B - 0-6% MeOH/CH,CL) AR &1k LA 4 5k {5-
B EE-1-[4-2,3- & -F & E)-2-FKE-FF A ]-1H-0h e -4-F 3 -[5-(15 Wk -4-
P EL)-1H-02[ 1% -2-££ - Fd (20 mg > 46%) - '"H NMR (400 MHz, DMSO-
de¢) & ppm 11.82 - 11.94 (m, 1H), 8.26 (s, 1H), 7.78 (s, 1H), 7.45 - 7.59
(m, 2H), 7.25 - 7.42 (m, 5H), 7.07 - 7.21 (m, 1H), 6.58 - 6.72 (m, 3H),
3.70-3.50 (m, 8H) °
B HII1-30
3-(4-{5-BE Bk -4-[5- (U5 Wk -4- 5% 25 ) - 1 105 W -2 - B0 B ] - L e - 1- 3 }-3- - 3

& 52)-FHHH
Cl
10
L O
INI (0]
WEREL ¢ 2-{[4-(UEk-4-FBRE)-F & |- E}-NE L

4-{N'-[1-Z & E A -2 -(B)-nz £ - & } - 55 B & (3L 7] 40 Pierson,
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P. D.Z A J. Med. Chem. 2009, 52, 3855-3868th Fifg it #L % 5 12.75
g’ 50.9 mmol) ~ BEWH(4.88 g > 56 mmol) ~ 1-Z E-3-(3-Z F AR E K
EO)iR L — S5 B A EE (10.7 g 56 mmol) X DMF (51 mL)AY R & i ik
3Ny HEEERE TIE40C T E - RIECACH R EE YA K
MEEKEMH - ARBEKEZENaSO,) » B > HERSBLUAEKEREES
ARAR Z fH2-{[4-(F5 M -4-Bk AL )-F A )-So & ) -NBE 2B (17.5 g) - B R
GHET90% 4 E - kM RmFE T HLLEFEART SR -

B2 ¢ 5-(UEW-4-BE)- 1H-”5'| -2-F 2B

OCD<”

FH2-{[4-(ME Wk -4- IR E)-FE]- B HE}-RE B9 g 535
mmol > {REIO%LLE) - BHEEE (272 g) R FH (70 mL)AE & W 1E 120
C T ho#Ea3/N0F B BE 728 A /K7K(500 mL)Hf - JRAIEtOAc (500 mL)E
FRISREYEFFI0TE - TE&E » HFAEBOACKERKE - ER&H
HHTBRE /KA BB RNa,S0,) > Bk » HiES - Repyis
EHE T (W > 20-80% EtOAc/T )R 4h b LA A4 5 5- (MG Wh-4- 3t £5)-1H-
5| k-2-FHEE ZB5(4.6 g 28%) - 'H NMR (300 MHz, DMSO-d¢) & ppm
12.09 (br. s., 1 H), 7.76 (s, 1 H), 7.49 (d, J=8.7 Hz, 1 H), 7.32 (d, J=8.3
Hz, 1 H), 7.22 (s, 1 H), 4.35 (q, J=7.0 Hz, 2 H), 3.45 - 3.65 (m, 8 H),
1.35 (t, J=7.2 Hz, 3 H) »

B3 1 5-(BH-4-BE)-1-C- SR EW R E-Z A E FH)-1H-5[k-2-
HEZEE
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O*@f;«ij
e
7\

FEOC T » EAb#h(60%53 B 5 147 mg > 3.7 mmol)5¥ G /NMp iR A0
% 5- (U b -4- 5 5 )-1H-15| Uk -2-FH B Z 85 (1.0 g » 3.3 mmol)j & /K THF
(4 m)EDMF (2 ml)F ZFKF - SREWIEOC T30 - 1£0T
TRIMQ-EHER-ZE)-ZHE- (634 mg > 3.8 mmo) LIRS
TEEE TP LN « SRIIBOACH iSRS WAKREKER - &
B K81 (NaySOy) > e » RS - BHWELER@EE » 0-50%
EtOAc/T i ) 3Rk 4 1k DL 4E Bk 2 35 &8 Sl iR 1 2 5- (0% Wk -4-F £ )-1-(2- = B
LR SE E -2 F B ED)- 1 H-05( Wk -2- g 2,5 (1.40 g 98%)  '"H NMR
(400 MHz, DMSO-ds) 8 ppm 7.81 (d, J=0.8 Hz, 1 H), 7.75 (d, J=8.8 Hz,
1 H), 7.38 - 7.46 (m, 2 H), 5.98 (s, 2 H), 4.33 (d, J=7.0 Hz, 2 H), 3.48 -
3.68 (m, 7 H), 3.44 (t, J=7.9 Hz, 3 H), 1.34 (t, J=7.0 Hz, 3 H), 0.77 (4,
J=7.9 Hz, 2 H), -0.14 (s, 9 H) -
S B4 3-[5-(BWH-4-BE)-1-C- =P EWRE-Z S & FE)-1H-B1k-
2-31-3-[I S E-H B

|/\N)‘\©:\>_<—_—:N
0\) N o
)
(8]
Y S{\

S-(ME W -4-Fx B )-1-2- = R E W & -2 | A B A )- 1H-15[ bk -2- F
5
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f% Z,f5(800 mg > 1.85 mmol) - CH3CN (0.6 mL > 11.5 mmol) 5 THF (20
mLYAEESY S AME-78C ° /RIMLDA (2 MATHFH ; 1.4 mL > 2.8
mmol) IR &ME-78C T304 8 - RIMEMNHCUKER - ‘RS
¥) A EtOAc (350 mL)ZHY - A2 K& (Nay,S0,) » B > HZ&H% -
FREEMFEHEB (W > 0-70% EtOAc/T e ) 2K 46 1k DL A 3¢ 3-[5- (5 W -
4-3E)-1-Q-ZHEWRE-ZEEFE)-1H-50k-2-&]-3-Al | & -
% (420 mg > 53%) - '"H NMR (400 MHz, DMSO-ds) & ppm 7.86 (d,
J=0.8 Hz, 1 H), 7.76 (d, J=8.8 Hz, 1 H), 7.71 (s, 1 H), 7.48 (dd, J=8.8,
1.5 Hz, 1 H), 5.95 (s, 2 H), 4.77 (s, 2 H), 3.45 - 3.66 (m, 10 H), 0.74 -
0.82 (m, 2 H), -0.12 (s, 9 H) -

HEES: (BE)-3-— HERFE-2-[5-(BW-4-HE)-1-C-=FHEWHREE-Z
&5 B ED)-1H-05| Bk -2- B B ) -R MG S

Si—

7\

3-[5-(ME Uk -4-F 2L )-1-(2-= BF B B fe B - 2 & A B & )-1H- 15[ B -2-
B3I EE-AE (.71 g+ 4 mmol) - N,N-Z I 2 IR figr — HH B G %
(1.9 g 159 mmol) X B3 (31.7 mL)YH R EWBH 15/NBF - R EH
B o FEERMIFEEENT (B > 40-90% EtOAc/THe) AR 41k P42 Bk (E)-3-
R A -2-[5-(UE W -4- BB )-1-Q- = R AW A& - L E A& HE)-1H-
E|mL-2-$ EL - N IEBE (1.51 g 78%) - '"H NMR (400 MHz, DMSO-ds) &
ppm 8.04 (s, 1 H), 7.78 (d, J=1.0 Hz, 1 H), 7.69 (d, J=8.5 Hz, 1 H), 7.37
(dd, J=8.5, 1.5 Hz, 1 H), 7.20 (s, 1 H), 5.79 (s, 2 H), 3.47 - 3.64 (m, 7
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H), 3.40 (s, 3 H), 3.34 - 3.39 (m, 3 H), 3.31 (s, 3 H), -0.13 (s, 9 H) »
FEE6 : 3-(4-{5-F E-4-[5-(IFW-4- B E)-1-Q- = HEW It E-Z|EH
H)-1H-05] Uk -2- B B |- o - 1- 5} 3-8 -F S H)-FEF

Si—

1\

3-C-8-4-HE-FE E)-FHBERBRBHEH T OB N PRI #E
M EYHE 5 242 mg > 0.93 mmol) ~ (E)-3-= BFEL o L -2-[5- (U5 Uk -4- 3% BL)-
1-Q-=FEWKRE-ZSEFE)-1H-15| Ur-2- 3 & - E B (150 mg >
0.31 mmol) ~ Cs,CO; (258 mg * 1.86 mmol) X EtOH (80 mL)H B &M E
80°C N IOEL2/NEG - R EWEE R A1 HIRIEtOAc - JE &Y A /K KB K
R 0 HZlE(NaySOy) > HidJE - HEBRE NRERER - BerWiEHE
Mr (B g - 0-50% EtOAc/Cfe) R & L LA £ B 28 51 B IKAR 2 3-(4-{5-
R BL-4-[5-(FE Wh-4- B E)-1-Q- =AW BE-Z & E F &)-1H-i5 k-2
BREL]-OE -1 -3 EE)-FEF (201 mg > 93%) © 'H NMR (400
MHz, DMSO-d¢) & ppm 7.97 (s, 1 H), 7.79 - 7.82 (m, 1 H), 7.63 - 7.76
(m, 4 H), 7.59 (d, J=8.5 Hz, 1 H), 7.48 - 7.54 (m, 2 H), 7.40 (dd, J=8.5,
1.5 Hz, 1 H), 7.34 (s, 1 H), 7.24 (dd, J=8.7, 2.6 Hz, 1 H), 7.18 (s, 2 H),
5.97 (s, 2 H), 3.49 - 3.68 (m, 8 H), 3.35 - 3.41 (m, 2 H), -0.18 (m, 9
H) -
BT ¢ 3-(4-{5-BE B -4-[5-(UE Wk -4-F B )- 1 H-05] Wk -2- 0 B | -0pp k-1 - L } -
3-R-FEE)-FHE
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Cl

RFES W E#E RETT - ZFHREEHFANSEAE -

3-(4-{5-F H -4-[5-(B Wk -4- I B )-1-Q-=ZFH EWIRE-Z & EH
E)-1H-05] Uk -2-HR AL ]-0E e -1-55 ) -3-&-K |/ E&)-F HEF (50 mg > 0.072
mmol) * JBHCl (1 mL) R EtOH (2 mL)KR S TIIF1557 8 -
EE Y&k HIRIEtOAe - 5 R F B /K & & F1 NaHC O3 7K &8 /& %t
W - AEAEKEZENaySO,) » HiBJE - BEIERE TR -

3-(4-{5-B F -4-[5-(E W -4- B BE)-1-Q- =R AWK E-Z&KEH
F)-1H-05] & -2- 5 BL]-M - 1- 5} -3- & -F A E)-FHEF (150 mg » 0.215
mmol) ~ J2HCI1 (3 mL) &% EtOH (6 mL)&Y )& & FE B T #1557 8 -
B &Y KK 5 H R IIEtOAc - 5 7 F3 B /K K & F1 NaHC O3 7K & & 5B
oo H%AHKEZE(NaSO,) » HiBIE - BRITERE THE -

KEWMBERE2ZEGYWEEHEFEHEN(WE » 0-3%
MeOH/CH,Cl,) 2K &fi{k PA & B B 55 M R AR 2 3-(4-{5-F& £ -4-[5- (5 Wk -
4-3RFE)-1H-05| Bk -2-FR EL |-0pb e - 1-BL}-3-F-F R E)-FHAF (118 mg >
74%) - 'H NMR (400 MHz, DMSO-ds) & ppm 11.88 (s, 1 H), 8.32 (s, 1

Z

H), 7.78 (s, 1 H), 7.61 - 7.72 (m, 4 H), 7.47 - 7.55 (m, 4 H), 7.31 (d,
J=10.3 Hz, 1 H), 7.23 (dd, J=8.8, 2.8 Hz, 1 H), 7.12 (s, 2 H), 3.47 - 3.67
(m, 8 H) -

HHI1-31
2-{5-BREE-1-[4-G- R E-FE ) 2-F -5 )-1H-ME 0 -4- 5 5 - 1H-15]
% -5- F B HH s
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o
o /N\NU D/ﬁ‘“
- —
o
N NH,
N 0
H

ZBEL ¢ 3-(4-{5-BFE-4-[5-R-1-Q-ZHEY KR E-Z & & F &)-1H-15
Wr-2-F Bk -MEM-1-E)-3-HE-FEE)-FHE

O
/N\N /)‘1
Br —
N NH,
1} (0]

0]
¢
/S\i\
3-(4-BFE-3-HE R EE)-F RIS GE A E BI1-1825 BR 35 By ift 2
f# 7 840 mg - 3.51 mmol) ~ (E)-2-[5-)R-1-QR- = EWIREE-Z&EH
Z)-1H-05| DL -2-Fx AL 1-3- — Bl B -IN M IE (L PT 20 B8 7 R ¥ 2 Fr it
Bl 5 787 mg > 1.76 mmol) X EtOH (35 mL)AYE & ¥ E Ol Ji T I FF
W BRIERBRE TR - BeRWHEHERMOE - 30% EtOAc/T )R
MAEMAERZERRRZI-(4-{5-FF-4-[S-R-1-Q-=ZFEWYREE-Z&
B E)-1TH-15 DR -2-Fe A - e -1- A ) -3-FF A -F | E)-F F 5 (745
mg ’* 66%) °
F B2 ¢ 3-{4-[5-BEEE-4-(5-IR -1H-15| B -2-HR B )- ML oK -1- ) -3-FH K -F
SE;-FHE

2-(4-{5- B e -4-[5--1-(2- S B AT e 5 - Z F 25 F 2 )-1H-13[ -
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2-Fx A )Mo -1- 56} -3-FR B K S A)- K FH 5 (820 mg > 1.28 mmol) ~ &
{EPU T $%(1 MJATHF® ; 25.5 mL > 25.5 mmol) & Z. — (767 mg > 12.8
mmol)KYJE S TET5C T IO 8/NBF - /R H07K (S0 mL) - HIRE &Y A
EtOAc (150 mL)ZEH - EtOAcE FHEE /K %k ik > 85 1% (Nay,S0,) @ B
B#®  BEVEAHENMWE > 40% EtOAc/T )3k 4i{b L4 5k 2 5H
AY)Z 3-{4-[5-Bg B-4-(5-)R - 1H-05| W -2-F BL)-Mb e - 1- B )-3- A AL - 2K &
B} -FHPSE (308 mg 0 47%) - 'H NMR (400 MHz, CDCl;) & ppm 9.26
(br. s., 1 H), 8.22 (s, 1 H), 7.86 - 7.98 (m, 1 H), 7.30 - 7.54 (m, 7 H),
6.97 - 7.07 (m, 2 H), 5.80 (s, 2 H), 2.21 (s, 3 H) -

ZEE3 ¢ 2-{5-EE-1-[4-C-RE-FEE)-2-FE-FE - 1H-LL W -4-5
& }-1H-05| Uk-5- B g A g

=z
e

BH3-{4-[5-FEE-4-(5-)8-1H-05| g -2-F B )-0fpm - 1- 3L 1-3-FF &

&, £ }-% B 5 (305 mg > 0.595 mmol) - Pd(PPh;), (206 mg - 0.18
mmol) + DIPEA (1.04 mL > 5.95 mmol) - MeOH (2 mL > 49 mmol)
THF B0 mL)AVE S Z A1 ZEEHE 30 psi— R LRER - B > BFE
OSCTIERKE - BEERBTRREBGYWHEBHEN(WE > 45%
EtOAc/E‘%%)ﬂié%ﬂ:Ll_&._BZ%5%:%@5@5*%22-{5-%%-1-[4-(3-‘5&%-
KA E)-2-FF A - A ]-1H-0E e -4- 3k B }-1H-05] K% -5- B 8 BF 5 (178
mg * 61%) - '"H NMR (400 MHz, CDCl;) 8 ppm 9.37 (br. s., 1 H), 8.53 -
8.60 (m, 1 H), 8.24 (s, 1 H), 8.05 (dd, J=8.7, 1.6 Hz, 1 H), 7.37 - 7.56
(m, 6 H), 7.30 - 7.36 (m, 2 H), 6.96 - 7.10 (m, 3 H), 5.80 (s, 2 H), 3.97
(s, 3 H), 2.22 (s, 3 H) »
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HHI1-32
2-{5-BE 2k -1-[4-G-RE-F R )2 FE R |- TH-IH 04305} 1 H-15]
-5 B

HO \ NH

2-{5-Fg A -1-[4-C-FE-FEE)-2-FE-FE]-1TH-GL M -4-5 K } -
1H-05[ W -5-FH B FEE(E A RN EHII-30 3T 2% 5 164 mg -
0.334 mmol) ~ 1 M NaOH/K A% (0.4 mL > 0.4 mmol)% THF (25 mL)&y
BEVEERTHHERRE - REYWHRHCIH B SBERETE
Br - MY H R FHELHPLCR AU EKEZZEEBM KRR Z2-{5-%
E-1-[4-C-FE-FRE)-2-FE-FE]-1H-RE M -4-FR FL } - 1H-15] Bk -5- H
fi£ (48 mg > 30%) - '"H NMR (400 MHz, DMSO-ds) 8 ppm 11.77 (br. s., 1
H), 8.40 (s, 1 H), 8.35 (s, 1 H), 7.92 (dd, J=8.5, 1.5 Hz, 1 H), 7.69 -
7.73 (m, 2 H), 7.63 - 7.66 (m, 1 H), 7.59 (s, 1 H), 7.43 - 7.55 (m, 3 H),
7.26 (d, J=2.5 Hz, 1 H), 7.14 (dd, J=8.8, 2.8 Hz, 1 H), 6.98 (s, 2 H),
2.17 (s, 3 H) ©
B HI1-33
3-{4-[5-BZ = -4-(5-IR-1H-05| B -2-Fr B )- ML -1- B ]-3- 8 -FE & - K H
&

S B 3-(4-{S-EE B -4-[5-1R-1-Q-ZHEW R E-Z R E F E)-1H-05|
Bh-2-F B ]-MEUR-1-5)-3-R-F K E)-XHE
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3-C-F-4-ME-FEE)-XFBEREBHE TAOM P MY 1T
B 5.92 g 20 mmol) ~ (B)-2-[5-R-1-Q-=ZFHEWHE-ZHEH
F)-1H-15|Br-2-F A 1-3- — AR E-W B (KT 2008 7 & R 2287 it
B ; 4.48 g 10 mmol) ~ Cs,CO; (9.77 g 30 mmol) 5 EtOH (80 mL)
B’J/tb.:%TE/MT?%T%M&%;H%&TSOCT?%#M\H}} BEY&
<8l HRINEtOAc - ‘R &Y /K REE/K KK » 82 (Nay,SO,) > A 3B
B HEBREBTRBERER - BesWHEBHRENTEH B > 0-30% EtOAc/T
V)R GMAELEKERTEEARRZ3-(4-{5-FE-4-[5-R-1-Q-=ZFHEW
fe B - 2 S AR R AR )- 1H-05| Wk -2- B AR )-OEE o - 1- KL }-3- S-SR D) - 3 B i
(4.05 g 61%) ° BEHYC3,H30BrCIN;O;SiZ MSEHE EH [(M+H)'] 662 » &
HM{E 662.1 -
HEE2 1 3-{4-[5-BRE-4-(5- 1R -1H-G BE-2-HR B -k -1- K -3-F-F &
BZ}-FHE

FREET M EAL R EST - ZEMREESHARLL -
3-(4-{5-Fg Z-4-[5-1R-1-Q-=Z=F EW I & -2 & & B £ )-1H-15 g
2-FREL]-ME P -1-E 3-8 -FEE)-FHFEB.0 g0 4.52 mmol) - EHCI

C186637A.doc -134 -



201534600

(28 mL) ) EtOH (90 mL)#JE & ER0TC A F 243057 §& -
3-(4-{5-PEE-4-[5-R-1-Q- = P EW bt & - £ & A B £ )-1H-03] ik
2-FREL)-THE OB -3-E-KEE)-EHEEA.0 g0 1.51 mmol) ~ JEHCI

(9.3 mL) X EtOH (31 mL)#)E S 80T /& P JIFL3057 #2 -
EHFMEBER - AIMECAcH AR A KK BEBKE K > B2 IE
(Na,SO,) » HBJE - BHIE B TH%E - BekFEHERN(WE » 0-
40% EtOAc/TIt)RKEA@EUEKEFZF BB B Z23-{4-[5-FF & -4-(5- 8-
1H-U5] Bk -2- ¢ 56 )- ML P - 1- R ]-3- SR - |} - B A5 (1.74 g - 54%) - 'H
NMR (400 MHz, DMSO-ds) & ppm 11.89 (s, 1 H), 8.30 (s, 1 H), 7.88 (d,
J=1.8 Hz, 1 H), 7.62 - 7.76 (m, 4 H), 7.50 - 7.57 (m, 2 H), 7.42 - 7.49
(m, 2 H), 7.37 (dd, J=8.7, 1.9 Hz, 1 H), 7.24 (dd, J=8.7, 2.6 Hz, 1 H),
7.13 (s, 2 H) o B CosH ¢BrCIN;O, > MSEF E {EH [((M+H)"] 534 » & HI{E
533.8 o
B H1-34
2-{5-BEE-1-[2-F-4-G-RE-FH E)-F |- 1H-HL 1 -4- g & } - 1H-T5] Bk

-5-FR g .
HOWNHz
INI o

HEEL : 2-{5-BE-1-2-R-4-G-RE-FEE)-FE]-1H-HEE-4-F K} -
1H-15| Wk -5-F g 2-= B AL B e 2k - Z B

1
0]
0 /N\N =N
\Sl/\/\ =
/ © N\ NH,
Il‘i (o)

3-{4-[5-B& £ -4-(5-7R -1H-15| g -2- 3 £ ) -0tk “%-1-%]-3-%-%%%}-5

c
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FHEBEETOERI-335 20 24 5 200 mg > 0.375 mmol)
Pd(OAc), (8.4 mg > 0.038 mmol) ~ 1,3-% (= K E B E)RN 1% (43 mg >
0.075 mmol) ~ 2-=FHEWHEE ZE(1 mL > 7 mmol) -~ = Z (0.5 mL)
K DMF (2 mL)BE S¥IFE45 psi—EALBR TI082K - EMEFIER
EYHE S/ TE110C TR K - ARIEtOAcH AR A B /K%
Mo B2 fE(NaSO,) » HBJE - BEICERKE T - BBEWHEHBER
(BB > 0-5% MeOH/CH,CL) AR &1k LA & pf 2-{5-FF B -1-[2- & -4-(3- &
B-REE)-FRE]-1H- U -4- BB }-1H-15| U -5- FF BE 2- = FF ALY foe £ -
ZBE(76 mg > 34%) -

BEE2 ¢ 2-{5-BEE-1-[2-F-4-CG-RE-FEE)-FXE |- 1 H-HE 0 -4- ¥ 5 ) -
1H-15| Uk -5-F 2

Cl
0 /N\N@OD%N
HOWNHZ
INI (o)
2-{5-FEE-1-[2-F-4-G- B E-FEE)-FER - 1H-ME e -4- B £y - 1H-
5| %-5-FH B2 2- = R B W e £ -Z B5 (270 mg > 0.45 mmol) ~ E(EE-IET
Bz (1 M THFH 5 2.3 mL > 2.3 mmol) & DMF (3.4 mL)#J;8E S 1E =38
T30 E BBEREIST TIMEI/NEG - JRINEtOAcH B R KK
BEKE MR > 5282 (NayS0,) » HiBJE - BEIEREBE TR AEBRE YA
CHCLEEU4A K ESBEBARZ2-{5-FFE-1-[2-8-4-G-8 & -F &
E)-FEE - 1H-ME - 4- 51 B} - 1H-08[ 4 -5-FA £ (135 mg > 60%) « '"H NMR
(400 MHz, DMSO-dg) & ppm 12.60 (br. s., 1 H), 12.01 (s, 1 H), 8.39 (s,
1 H), 8.35 (s, 1 H), 7.85 (dd, J=8.7, 1.6 Hz, 1 H), 7.59 - 7.74 (m, 5 H),

7.49 - 7.58 (m, 3 H), 7.24 (dd, J=8.7, 2.6 Hz, 1 H), 7.14 (s, 2 H) -
B H1-35
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2-(5-BEEE-1-[4-(2,3- T 8- 25)-2- B -0 2 |- L -0 430 2} 1H-
] -5- 7 i (2- P R 2K - 2 2K ) - R

F
0 /N\N@/OGF
/owgwm
Il‘i o

2-{5-F £ -1-[4-2.3- " FW-F & E)-2- B E - K E |- 1H-0tE ok -4- %
% }-1H-5| Uk -5-H R (LT MR EHII-26FT 2 © 30 mg > 0.061
mmol) + N-(3- “ FH E RN E)-N'-Z B iRt — 58 f& B B4 58 (30 mg >
0.16 mmol) ~ 1-FEEKXH =M K5 (30 mg > 0.2 mmol) ~ 2-FHEZ
fZ (60 mg > 0.8 mmol) &z DMFHYIE & ¥ 1F = 38 T #8 B 24/N0% - SR 0
EtOACH 'E G YA K%L - BB K H2 B (NayS0O,) » #E » H&E -
B FHEHEN (W B) R E K2-{5-FFE-1-[4-Q23-Z&-F &
2)-2-HE-IRE]-1TH-0E 4 -4- R AL - 1H-T5| B -5-FR g Q- E & -2 &)-
B B2 (20 mg » 60%) - "H NMR (300 MHz, CD;0D) & ppm 8.41 - 8.48 (m,
2 H), 7.93 (dd, J=8.7, 1.7 Hz, 1 H), 7.61 - 7.75 (m, 2 H), 7.54 (d, J=8.7
Hz, 1 H), 7.28 - 7.41 (m, 2 H), 7.24 (d, J=2.6 Hz, 1 H), 7.10 - 7.20 (m, 2
H), 3.76 (s, 4 H), 3.56 (s, 3 H), 3.47 (d, J=1.5 Hz, 4 H) - B
CpoH,6FaNsO, 2 MSE B {H [(M+H)"] 546 » 8 HI{H546.1 -
FEH1-36
2-{5-BFF-1-[4-G-RAE-FEE)-2-F E-FE)-1H-0E % -4- 5 B - 1H-05
Wk-5- B g (2-RE 2 - 2 B ) - Bl B

o
HN —
2 \/\N \
H NH,
Il‘i (o)

SEEL ¢ (2-[2-{5-BEZE-1-[4-CG- - FEH)-2-FE-FH |- 1H- B -4-
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BRE - 1H-05 Uk -5- 50 B ) - B & - O & - EFBRE =T

>ro\"/N\/\}NI)K©j\>_é=<NHZ
(0] g )
rﬁlﬂﬁ?‘ﬁmEF'éﬁ/\&{4-[5-%ﬁ-4-(5-“5-1H-D§Iﬂ,%-2-¥}3’zﬁ)-ﬂttﬂélé-l-
-3 B BL -3 4 BL -5 B B (3L HT A0 BF 13135 BB 2 b B L 4
mg > 0.31 mmol) ~ Pd(PPh;); (106 mg > 0.092 mmol) + N-(2-f £ Z %)
BrE B EESE = T B (578 E TCI ; 245 mg > 1.53 mmol) ~ DIPEA (0.54
mL)E THF (15 mL) - {# & & %30 psiz — &Lt - @ > B
100°C FINZFETE - A BI7E R EE T 15 R 52 6 W 35 1 JB 4 (W9 1B > 80%
EtOAC/EL f52 ) 3 4 1 L 4 B 2 SR 97 22 (2-[(2- {5-BE - 1-[4-(- 35 - %
)2 LSS LD O 43 B0 - 1 HI-TB| -5 B0 ) - 2K - 2 3 ) -
B RS = T B (220 mg o 36%) 0 SREESL=EM - LK EE
— S EEAR T — 58 - |
B2 ¢ 2-(5-BrEk-1-[4-G- M- F R )-2- B B - L H-Th e -4 3
25 )-1H-B( Uk -5- 6 i (2-BR - 7 2)- B R

0]
0] /N\N O/;N
HZN\/\ INI WNH
N (0] i

H
{2-[(2-{5-F B-1-[4-C-RE-FHFA)-2-F E-F A ]- 1H- 0L -4- 3k
B} -1H-05] Uk -5-Be B )-Re & -2 & -l A HBEE =T B5(220 mg > 0.36
mmol) ~ =& Z (5 mL > 65 mmol) 5z CH,Cl, (10 mL)E’j,bbD’-’f%Eim
THREUNE - AEIEREBETEREBRBGYHE BB EHIHPLCAR L LA
SREROCEBRZ2-{5-BHE-1-[4-C-AE-FEH)-2-FE-FE]-
1H-0E o -4- 55 BL } - 1H-05| D -5-FH B8 (2-fg B - 2 & )-BR i (46 mg > 25%) °
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'H NMR (400 MHz, CDCl;) & ppm 9.40 (br. s., 1 H), 8.20 - 8.31 (m, 2
H), 7.75 - 7.86 (m, 1 H), 7.42 - 7.56 (m, 3 H), 7.36 - 7.43 (m, 2 H), 7.29
- 7.35 (m, 2 H), 7.06 (d, J=2.8 Hz, 1 H), 6.97 - 7.02 (m, 1 H), 5.81 (s, 2
H), 4.13 (q, J=7.0 Hz, 1 H), 3.51 - 3.80 (m, 3 H), 3.01 (t, J=5.8 Hz, |
H), 2.22 (s, 3 H) -

EHFI1-37

3-(4-{5-F F-4-[5-(WE WK -4- A 55 )-1H-05| % -2 B - ML o -1- K} -3-8-F

& E)-F R

3-(4-{5-Hg £ -4-[5-(UF Wk -4- g B )- 1H-15| Bk -2-F B ]- T nk - 1- % 3 -3-
S-EEE)-EHEBETUEFI-30FB7H 8 H# 5 30 mg » 0.053
mmol) ~ & (= A FE B L -kP)[ & 8 (Z B A B & -kP)1sa (D) (% E
Strem Chemicals, Inc., 7 Mulliken Way, Dexter Industrial Park,
Newburyport, MA 01950-4098, USA ; 2 mg) ~ 7K(0.5 mL)& THF (1.5
mL)HESYE60TC THIE /NS HEE®RETOC T I L/NEF - 0
CH,CLL H /AR BB /KR MK - §28 (NayS0O,) - HBJE - BERWEHEN
(KB » 0-5% MeOH/CH,Cly)ZR 41k DL & Bk 2 72 & &85 KR 2 3-(4-{5-
R B -4-[5-(WE R -4-FK A5 )- 1H-09 | U - 2-H AL ]- Mk - 1- KL} -3- & - K |/ A )- 5K
B B B (23 mg @ 74%) - '"H NMR (DMSO-dg) 8 ppm 11.91 (s, 1H), 8.33
(s, 1H), 8.09 (s, 1H), 7.73 - 7.84 (m, 2H), 7.67 (s, 1H), 7.51 - 7.65 (m,
5H), 7.40 (d, J=2.5 Hz, 1H), 7.30 - 7.38 (m, 2H), 7.10 - 7.18 (m, 3H),
3.49 - 3.69 (m, 8H) o BN C30H26CINgOsZ MSEF E{EH[(M+H)*] 585 >
HI{E 585 -

C186637A.doc -139-



201534600

B HI1-38
2-(5-BREE-1-[4-G-RE-FE E L) -2-FE-HH -1 H-H W 4-H ) - 1H-E
S DK 04 -5 FF I P B

0 /N\NUOD%N
Il‘i (0]
B : s-sa-Z-zawg-lg-%#%ﬂ& .
r N
Tt
I o e 97 {55 FH # 7l BAAmkm A V.2 A WO 2007056155 Z£264H
th > 12 B
2,2,2- =R ZEE TR F B (8.55 g, 48.5 mmol)/R I E 4-R-H-1,2-
B2 (5 g » 26.7 mmol) A AcOH (60 mL)YF Z 0CHERS - (FREWEREE
SEEHRIK-K - BREWBE3I00E - BEUEBEZEZREBRUERE
BB KRR 58 -2- = S P - 1H- K FF 0k (7.95 g » 95%) - 'H NMR
(300 MHz, DMSO-d;) & ppm 13.32 (br. s., 1 H) 7.87 (br. s., 1 H) 7.63 (d,
J=8.7 Hz, 1 H) 7.48 (dd, J=8.7, 1.7 Hz, 1 H) » F§ i CsHsBrCI;N,Z MS&t
BEIMAH)'] 313 BHIE312.8 -
S EE2 ¢ 5-3R-1H-3F ok -2- g Z By
o/

Br N
\

58 2-Z=8H B E-1H- X FHFBRKEG g 15.9 mmol) ~ Na,CO; (1.69
g > 15.9 mmol) % EtOH (100 mL)#EE¥ET0C THIEFRE - A5
— ¥R 4> Z Na,CO; (1 g) HJBREWTESOTC THIEL - RIN/K AR &Y E
B o HBERBEEEIEERY F EtOACZE HL - EtOAcZE HY ¥ 4% 57 #&
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(Na,SO,) » BB HAR B UAEKEREHARY Z5- )8 -1H- K F ok -2-H
B ZB(3.9 g 91%) ° 'H NMR (300 MHz, DMSO-ds) & ppm 13.64 (br.
s., 1 H), 7.86 (br. s., 1 H), 7.63 (d, J=8.7 Hz, 1 H), 7.47 (dd, J=8.8, 1.8
Hz, 1 H), 4.41 (q, J=7.1 Hz, 2 H), 1.37 (t, J=7.2 Hz, 3 H) - @)
C1oHoBrN,0, MSEH & [ [(M+H)"] 269 » #H[{268.9 -

B3 I 5-R-1-Q-ZHEWREE-ZEEFE)-1H-FH KK -2-FHEE Z

i
e n o
@EIBHO
¢
N\

FALEN(60% 57 BLAR » 640 mg > 26.7 mmol)/R Il & 5-/R - 1H-F 3 [d]
DR -2-F % Z.F5(3.9 g 14.5 mmol) Z AR T HFEOC FiRIEH & &
-LE)-ZHE-BEE (2.75 g, 16.5 mmol) - JBEEYIR E =R B3/
BF o 07K (150 mL) B AR SR & FHEtOAc (500 mL)ZH - B4 8 B
BEOK SR > 52k (NaxSO,) » BIE » HEE - BB WHEHEMWE >
15% EtOAc/CE)KALLERMEENU EZERBEY - FTFERIEES-
R-1-Q-=ZFEWIRE- 2K EFE)-1H-FFHORkM-2-F % 2 B (2.36
g 41%)FEH B TNMR NOEE B sk & 7 - '"H NMR (400 MHz,
CDCl;) 8 ppm 8.06 (dd, J=1.8, 0.8 Hz, 1 H), 7.53 (dd, J=6.0, 1.3 Hz, 2
H), 6.06 (s, 1 H), 4.54 (q, J=7.3 Hz, 2 H), 3.49 - 3.62 (m, 2 H), 1.50 (t,
J=7.2 Hz, 3 H), 0.82 - 0.93 (m, 2 H), -0.06 (s, 9 H) *
HEE4 1 3-[5-IR-1-Q-Z=HREWKRE-ZEEFE)- 1H-FH ok -2-5 -
3-flRE-NE
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d

Z\

558-1-Q-ZHEWRE-ZEEPE)- IH- X H UKW -2-FEE 2B
(2.34 g » 5.86 mmol) % CH;CN (1.44 g > 35.2 mmol)}{A THF (40 mL)d >
BIRASME-78C « K5y E B FEMLDA (2 MATHFH 5 5.9 ml >
11.7 mmol) - KFEREWE-78C T#E#H304r 8 HE %R AN I NH,CI
AR (40 mL) - IR H07K(150 mL) HIE S ¥) A EtOAc (500 mL)ZHY - A 1%
JE FHEB /K - B2/ (NaxS0,) » 188 > HRSBLUA B HRY - BérY
FEHENT(RY B - 30% EtOAC/T i) KA LLE R E B fBAR Z 3-[5-/R-1-
Q-=FEWRE-ZREARE)-1TH-FHORME-2- 5 ]-3-Hl &S E&-NF1.73
g 75%) -
S EES ¢ (E)-2-[5-R-1-Q-=Z=FEWRE-ZKEF E)-1H-ZFE F oL -2-
ME)-3-—_HERE-NEE

Si—

7\
3-[5-R-1-Q2-Z R EW S E-Z S FE)-1H-3E - okmg 2.2 1-3-4
SFE-FHE(1.73 g > 4.4 mmol) ~ N,N-_ H & F i g — B & 45 B2 (784
» 6.6 mmol) f % (25 mL)WEEMAEZ R TREER®T - &5
B o BREEMFBEBEEN(WE > 70% EtOAc)ZK 4fi1k LU 4 B (E)-2-[5-18%-1-
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Q-=Z=FHEWHREA-ZEKEFE)-1H-FIHFORME-2- 5 E]-3-“HEKEE-RN
J#%B5(976 mg > 50%) - '"H NMR (400 MHz, DMSO-d¢) & ppm 'H NMR
(400 MHz, CDCIl;) & ppm 8.00 (t, J=1.1 Hz, 1 H) 7.51 (d, J=1.3 Hz, 2 H)
5.88 (s, 2 H) 3.51 - 3.57 (m, 5 H) 3.33 (s, 3 H) 0.82 - 0.92 (m, 2 H) -0.05
(s, 9 H) -

HEE6 ¢ 3-(4-{5-FK E-4-[5-R-1-Q-ZEHEWRE-ZEEHF E)-1H-E
FEOROE-2-F B - ML 0 -1-5 ) -3-F - FHE)- X HIF

o &0

O

¢

Sl
“\

3-(4-PfF 2 -3-F B - 2R A E)-F H g (L o] 20 5 B 1- 1825 B8 3 of Fy it
% > HILKESRRTAZ MR R60%4 5 2.1 g 5.3 mmol) ~ (E)-2-[5-8
1-Q- =AW E - KA P E)-TH- R FF0RM-2- 5 K )-3- A &
- MG 5 (450 mg > 1 mmol) X EtOH (20 mL)KYE & ¥ 1E [El it T J0#4FE
® - BEEREB T RREGYEDENMEE > 30% EtOAc/T )4
ELE K2 MR Z3-(4-{5-Fg £ -4-[5-R-1-Q-ZFEWHEE-ZEE
A )-TH-SK FF DR -2- S BE -0t - 1- A5 ) -3- R B - 2R 6 46 ) - 5K FR B (560
mg * 87%) °
FERT ¢ 3-{4-[5-BE E-4-(5-IR-1H-Z FF DRI -2-FR A )- ML I -1- 5 -3-FR &
-FRE-FHE
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3-(4-{5-FF B -4-[5-17-1-Q- = EW & -2 & & F &)-1H-F FH oK
D -2-FR L ]-HE AR -1} -3 - B - TR S AR )- A H B (400 mg > 0.62 mmol) -
SAEU T 0 MATHFS ; 12.4 mL > 12.4 mmol) & Z — (374 mg -
6.2 mmo)HIE &Y IESOC FHNE14/NBF - 3R HIK(50 mL) » HIEEW
FIEtOAc (150 mL)Z HY - EtOAcfg R B8 /K JE % » HZ2 X% (NaxSO4) » 4
e HZEE c BBEWHEHBIMWE > 40% EtOAc/C %) R @ik A4 B
EHARY Z3-{4-[5-F B -4-(5- )R - TH-Z F DR 04 -2- 3 L )-npp g -1- 55 ]-3-
A S E)-FEHEEA32 mg 41%) - 'H NMR (400 MHz, CDCl3) &
ppm 7.57 (s, 1 H), 7.26 - 7.39 (m, 4 H), 7.23 (d, J=8.8 Hz, 1 H), 7.11 -
7.18 (m, 2 H), 6.78 - 6.92 (m, 2 H), 5.73 (br s, 2 H), 2.04 (s, 3 H) °
BRS¢ 2-{5-FE-1-[4-C-RE-FRKE)2-FE-FE]-1H- LM -4-F
H}-1H-FF R -5-FF B B By

EHF3-{4-[5-Fr E-4-(5- 7R -1H-ZK FF BRI -2 Bo)-OpE ok -1-FL ]-3-FH
B oSS E)-FF RS2 mg 0.16 mmol) ~ Pd(PPh;)s (55.4 mg > 0.048
mmol) ~ DIPEA (206 mg > 1.6 mmol) - MeOH (426 mg » 13.3 mmol) &
THF (6.5 mLYWE &Mz T ZEEHEHH30 psiz —EALRERT » FEH >
HEISTTIHNRBERER - ARIEBRB TITEEREBEGRYWHEBAER WY E »
40% EtOAc/CIR)KR ML AEKREZFT B KRR Z2-{5-fF F-1-[4-(3-
BE-KEE)2-FE-FE]-1TH-EM-4-3c K }-1H-F FH DR -5-FF {E B2
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B5 (45 mg » 57%) - '"H NMR (400 MHz, CDCl;) & ppm 8.36 (s, | H), 8.16
(dd, J=8.5, 1.5 Hz, 1 H), 8.10 (dd, J=8.8, 1.5 Hz, 1 H), 7.63 (d, J=8.5
Hz, 1 H), 7.41 - 7.57 (m, 4 H), 7.31 - 7.37 (m, 2 H), 6.99 - 7.10 (m, 3
H), 5.94 (br. s., 1 H), 4.01 (s, 3 H), 2.24 (s, 3 H) -

E H1-39

3- (4-{5- Bt 2 -4- (5~ (V5 W - 4- B 25 )- 1 HL- 3 3 R 08K - 2- 398 6 - O DA -1 -3
AE-FEE)-FHE

0 /N\N@/()D/ﬁ“
&
O\) y \ NH,
H
ST 3o (4[5~ 2 4-(5-38 - 1 H-36 36 DK DB 2 S 2) L 0 13 )3 I

E-EEAE-FHRBETMEG-38FERTH M EHEH 5 50 mg » 0.097
mmol) ~ Pd(PPhs), (33.8 mg » 0.029 mmol) ~ IEIHK(170 mg » 2 mmol) &
THF (6.5 mL)YWESYZ ] EH E H30 psiz —FALKIERT » B >
HEIST TIMEARRE - BEIEKBETHEER - BerW#5H R EHLHPLC
KRAEEUERERCE RN Z3-(4-{5-Fg F -4-[5-(FFWh-4- Bk & )-1H-
FFOROK-2-Fr EL -0t - 1- B ) -3- B -SRE E)- K AE (39 mg v 73%) - 'H
NMR (400 MHz, DMSO-d¢) & ppm 8.82 (s, 1 H), 7.74 - 7.80 (m, 2 H),
7.62 - 7.68 (m, 3 H), 7.54 - 7.61 (m, 2 H), 7.43 - 7.51 (m, 2 H), 7.37 -
7.42 (m, 1 H), 7.22 (d, J=2.5 Hz, 1 H), 7.09 (dd, J=8.4, 2.6 Hz, 1 H),
3.63 (br. s., 7 H), 2.11 (s, 3 H)
& HI1-40
2-{5- BB -1-[4-G- F - ) 2- B 26 25 |- - 04338 ) - 1 -6
36 DK Y-S B (2- 1 L 25 2 3 )- R
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/O\/\N
H

ﬁf,é‘
X
'y
=

’%’53-{4-[5-5@5%-4-(5-55-lH-ﬁﬂi%ﬂﬂéQ-?}‘#ﬁ)-ﬂtb“%-1-%}3-33
E-EKEE)-FHBETOEHI-ISEEB7ThFRMEHE 78 mg > 0.15
mmol) -~ Pd(PPhs3)s (52.7 mg > 0.046 mmol) - 2-BBRE L (456 mg -
6.1 mmol) k2 THF (6 mL)RVE G Z v B H B 30 psiz —&ALRIE
It BE > HEIST TIIEFREK - AEIERKE T - ek bl
HEHPLCRMAEU AR EREEHMRY Z2-{5-FFE-1-[4-CB-8 & -F &
B)-2-F A -SR AL ]-1H-ME e -4-BR B} - 1TH- SR DRk 5B Q- & & - 2
£ )-fE B (16 mg » 16%) - '"H NMR (400 MHz, CDCl3) & ppm 7.85 (br. s.,
1 H), 7.44 - 7.54 (m, 3 H), 7.42 (d, J=8.3 Hz, 1 H), 7.29 - 7.35 (m, 2 H),
5.31 (s, 3 H), 3.70 - 3.75 (m, 2 H), 3.63 (d, J=5.3 Hz, 2 H), 3.43 (s, 3
H), 2.22 (s, 3 H) -

BEH1-41
2-{S-BEE-1-[2-F-4-C-RE-FEE)-FTHE - 1H- 0L -4-HE - V-5 2 -
1H-5] Bk -5 - FA % i Jee
0 AN UO =N
N N ®/

\\ —

N
H N NH,

TZ

3-{4-[5-Fg £ -4-(5-7R - 1H-05| Bk -2-Hg B ) -0 k- 1- KL )-3- - K| & ) -
FHRBHEATOERI-33ZEE2F A 84 © 200 mg, 0.375 mmol) »
Pd(OAc); (8 mg > 0.036 mmol) ~ 4,5-8 (K EBEE)-9,9- " HE K
3f R I (Xantphos) (40 mg > 0.07 mmol) ~ &% (327 mg » 3.75 mmol) ~
=Z (1 mL)KkDMF (4 mL)FR &) E4S psiz —EALIR FHE100C T
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IOEABRB IR - ANHINEtOAcH B R /K KRB /K Mk » 82 1% (Na,S0,) »

B BEEREBTRER B&aiWWEAHAEN(WE > 0-10%
MeOH/CH,CL)Z R @b LA Bk 2 R BB RANR Z2-{5-Fg & -1-[2-F-4-(3-
BE-EEAE)-FA)-1H-0E 0 -4- 55 B }-N- &5 B - 1 H-15| U - 5- FF i i e
i E8(102 mg > 52%) - '"H NMR (400 MHz, DMSO-ds) 5 ppm 11.92 (br.
s., 1 H), 8.34 - 8.38 (m, 2 H), 7.85 (dd, J=8.8, 1.5 Hz, 1 H), 7.64 - 7.74
(m, 4 H), 7.58 (d, J=1.3 Hz, 1 H), 7.51 - 7.55 (m, 2 H), 7.48 (d, J=8.8
Hz, 1 H), 7.24 (dd, J=8.7, 2.6 Hz, 1 H), 7.12 (s, 2 H) - B R
C7H;,CIN,0; > MSEF B B [(M+H)] 522 » #HI{E521.9 -

27 B 1-42
2-{5-BE B -1-[4- (- EE - SE )2 FF 25 -2 | 1 DG 4300 )1 L6
F R0 -5- B
0 A OD/ﬁN
HO N/ NE,
N o
H

2-{5-FE A -1-[4-C-FE-FEE)-2-FEA-FE]-1H- G -4- 5 K ) -
1H- %5 3 Bk 04 -5- B % B9 Jig (L o 40 & B 1-38 25 BE 7oh FR i 84 4% 5 109
mg > 0.22 mmol) ~ Bi{E§E (296 mg > 2.2 mmol) K ALYE (5 mL)HEEY)
FEI130C THIEER - KFEES YA BHCIEE /L B3R 117K(50 mL) - &
&Y A EtOAc (350 mL)ZEEY - BtOAC/E BB /K e & » B2 1% (NayS0,) »
BE - H#EE - B HRFHIHPLCR ML £k 2325 ik
P Z2-{5-Fg £-1-[4-C-FE-FEHE)-2-FE-FE-1H-E M -4-F A} -
1H-ZE FF DK -5- B % (50 mg » 47%) - 'H NMR (300 MHz, CDCl;) & ppm
8.16 (br. s., 2 H), 7.41 - 7.54 (m, 4 H), 7.30 - 7.36 (m, 2 H), 6.99 - 7.10
(m, 3 H), 2.23 (s, 3 H) -
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EHHI1-43

2-(4-{5-Fe B -4-[5- (U5 W -4- B L) - 1 H-05) Bk -2- e L ] - ML D4R -1 - Bk }-3- B AL -
EEE)-EHF

rwné

F B 2-G-FHE-4-HE-XEE)-FRE
N

o
OZI\D/

I

o)

4-F-2-F AR -1-B B -3 (13.1 g 84 mmol) ~ 2-FEEFEFHFE(10 g
84 mmol) & K,CO; (23.5 g » 168 mmol)A A E (100 mL)F Z 8 &¥I4E70
CTTIMBARRRE - MK EEYHEOACEH - KE&HZAKE KR
1 (Na,SO,) > #BJE » H#E % - FIIMeOHEFE REMEER TFHEE
BEK -  BEEBUSWtEKEZAERBRZ2-G-F &-4- & -F
S E)-FEEBERE(.5 g 35%) - 'HNMR (300 MHz, CDCl3) 8 ppm 8.10 (d,
J=8.9 Hz, 1 H), 7.75 (dd, J=7.7, 1.5 Hz, 1 H), 7.56 - 7.68 (m, 1 H), 7.33
(td, J=7.6, 0.9 Hz, 1 H), 7.09 (d, J=8.5 Hz, 1 H), 6.88 - 7.00 (m, 2 H),
2.64 (s, 3 H) - B CisH; N2O3Z MSETE B [((M+H)"] 255 - BHI{E
255.0 -
B2 ¢ 2-(*@%-3-@%-%%%)-%@%

pos
H,N
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L85 I) (18.6 g+ 98.3 mmol) ~ 2-(3-FH E-4-FY E K G £)- K H
B5(5 g > 19.7 mmol) ~ MeOH (60 mL) -~ THF (100 mL) 7K (30 mL)#J;8
EYETOC TMEA/NE - REWEEXRZHBRGEWEBRSIIMION
NaOHEI R ik £ - FiB R S A EtOACE EY - A E K42 1% (NayS0,) »
BE - HAE - BEWHEEHBRT @B » 0-30% EtOAc/T )R &1k M
AR EERRZ2-(4-FE E-3-FE-FEE)-FHFEGBS g0 79%) - BR
C14H{3N,O MSEHE E [(M+H)"] 225 > #HI{E224.9 -
ik 2-(4-%5-3@%-%%%)-%@%@%@

o
HCl
HZN\N
H

£4°C T » NaNO; (1.23 g 17.8 mmol) /K (10 mL) o 2 725 & SR A0
E2-(4-fg £-3-BHEA-FEEA)-FHE (2 g 8.92 mmol) ~ HCI (10 mL) -
7K (20 mL) 2 MeOH (15 mL)WYE&EYF - REWELIT TEH45T
# o ANIEAEFHAD (10 g > 44.6 mmol) Y RHCI (10 mL)F 2 35K HIg
EYBHANE  BEESWUERETCE ZH2-(4-FFE-3-F £-
& EL)- I B BE EE BE B8 (600 mg 0 28%) o AR E M — S @iEEI A
WNT—8% -
B4 2-(4-{5-BE E-4-[5-(F W -4-FRE)-1-Q-=H E W K E-ZKEF
&)-1H-05| Bk -2-AR Bk ) -HE I -1- 5} -3-FR B -F |/ E)-XF B
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"

O
<
2-(4-MtE-3-FAE-ZEE E)-ZFEHE B S (200 mg » 0.84 mmol) -
(E)-3-— B EL B -2-[S-(B Wk -4- 3 B )-1-Q- S E Wi & -Z § & H
E)-1H-B Uk -2- 3R B -WERB (KT N EHI-3020 BESFT Ml & F
200 mg > 0.42 mmol) + K,CO3 (229 mg > 1.66 mmol) 5z EtOH (4 mL)#Y
SREYIESOC THIZARR - RIEtOACH E S WA /KERK - AHMHELK
7 1% (Na,S0,) » #BJE > B2 & - BearWHEHEN W B)R A LLERK
BRI Z 2-(4-{5-F FE -4-[5-(B W -4- K E)-1-Q- =R EWHREE-Z &
LB EL)-1H-05) 05 -2- B BR - ME o - 1- B }-3- R A - SR A )- 2K H BB (160
mg > 57%)  '"H NMR (300 MHz, DMSO-d¢) 8 ppm 7.92 - 7.99 (m, 1 H),
7.81 (d, J=0.9 Hz, 1 H), 7.68 - 7.77 (m, 2 H), 7.38 - 7.44 (m, 2 H), 7.31
- 7.37 (m, 2 H), 7.27 (4, J=2.6 Hz, 1 H), 7.10 - 7.18 (m, 2 H), 7.02 (s, 2
H), 5.97 (s, 2 H), 3.48 - 3.69 (m, 8 H), 3.35 - 3.43 (m, 2 H), 2.11 (s, 3
H), 0.68 - 0.79 (m, 2 H), -0.19 (s, 9 H) » B C3,H41NsOsSiZ MSs+E {H
[(M+H)"] 677 » B HI{E677.3 -

35BS ¢ 2-(4-{5-BF B -4-[5- (W Wk -4-BK 55 )-1H- 15| Wk - 2- R B | - Mk 4k -1 - & ) -
3-HE-EEE)-FRE
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2-(4-{5-Fg E-4-[5-(EM -4- 3k E)-1-Q-=Z=HE WK E-ZH R EHF
£)-1H-15[ Bk -2-FR AL -0 0 -1- B }-3-FH B SR & 5 )-F H 5 (140 mg >
0.21 mmol) ~ LU T # (1 MJATHFH ; 5 mL » 5 mmol) & Z — f# (124
mg > 2.1 mmo)HREWTETOC THHARKEK - RIEEREEMEK LA BHE
EAE - ARIIEtOAc HIEEYWRA B /KK/KERK - EtOACE Y &K 47
$&(Na,SO,) » B » H#E % - BBEWHEHENMWBKRALLLERE
= O E FS IR 2 2-(4-{5-Fr £ -4-[5- (U5 Wbk -4-#¢ B )- L H-09] I - 2- 35 Bk - b k-
I-E}-3-FE-FEHE)-FHEE (67 mg» 59%) - 'H NMR (300 MHz,
DMSO-dg) & ppm 11.89 (s, 1 H), 8.32 (s, 1 H), 7.95 (dd, J=7.7, 1.5 Hz, 1
H), 7.70 - 7.80 (m, 2 H), 7.53 (dd, J=4.9, 3.4 Hz, 2 H), 7.45 (d, J=8.7
Hz, 1 H), 7.26 - 7.39 (m, 3 H), 7.10 - 7.18 (m, 2 H), 6.97 (s, 2 H), 3.48 -
3.66 (m, 8 H), 3.16 (br. s., 6 H), 2.11 (s, 3 H) » B C31H2/NsO, 2 MSEF
B [(M+H)"] 547 > BH{E547.1 -
B 5 1-44
3-(4-{5-Fg F-4-[5-(4-FF Z=-UR BR-1-HK &) -1H-T5| Bk -2- K EL |- ML Ak -1- B ) -
3-R-FEE)-FHEHKS

a
N 0
HCI N(\ A\ NH,
- N ©
H

3- {4-[5- 1 B -4-(5- 3 - L H-15] Wk -2- 3 25 )-OHL 08— 1 - 26 )-3- 40, 6 3 ) -
S B (LA A G133 BE2h B AL 848 5 100 mg > 0.19 mmol) -
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Pd(OAc); (4.2 mg > 0.019 mmol) - 4,5- & (T EBEE)-9,9- —HE %
J Ik Ij§ (Xantphos) (22 mg > 0.038 mmol) ~ N-FH E-IkE (188 mg > 1.88
mmol) + = Z (0.2 mL)KDMF (1 mL#EEYH —SAbEH+%k - K
JEREME —SIEBEREKTHEIOOC THNHRER - FRERERSYWA
A1 o IRNINEtOACH AR A K RE/KER » 821 (NayS0,) » HBIE - &
R TRBGRYFELERE B > 0-4% MeOH/CH,ClL) AR &1L -
FERAEMZABHMHZASE - /A12 M HCI (40 pL) - 410 AR JIMeOH -
FREMEZZHBGRYACKRENEREZRECHM KRR Z3-4-{5-F
B-4-[5-(4-FF B -URBR-1-HR BL)- 1H-09| Uk -2-FR BR )-ME e -1- 2L} -3- 8- K &
E)-FEHE®EEEE (G4 mg’ 29%) - '"H NMR (400 MHz, DMSO-ds) §
ppm 11.95 (s, 1H), 8.33 (s, 1H), 7.85 (s, 1H), 7.61 - 7.75 (m, 3H), 7:50 -
7.60 (m, 3H), 7.33 - 7.50 (m, 3H), 7.24 (dd, J=8.7, 2.6 Hz, 1H), 7.15 (br.
s., 2H), 3.59-3.40 (m, 8H), 2.82 (d, J=3.8 Hz, 3H) -

B H1-45
RAEREQ-{5-BE-1-[2-8-4-G-RE-F & E)-FHE]-1H-GE M -4-5%
2 }-1H-05| Uk-5-5 B ) - B f

cl
N o
A_p 9 Ao O/;N
s =
/ ~ ]
o ﬁ N\ NH,
N o
H

3-{4-[5-F & -4-(5-78 - 1H-05| U -2 -3 BL)-0fp o4k -1 - B ]-3- &R - K | B ) -
KERBETTOEGI-33E2F & f# 200 mg > 0.375 mmol) -
Pd(OAc), (8.4 mg > 0.038 mmol) ~ 4,5- 8 (Z K E B E)-9,9- —_HFE _ 3
3t I Mg (Xantphos) (43.4 mg ° 0.075 mmol) ~ IERN EhEEEE (455 mg »
3.75 mmol) - = Z (1 mL)KDMF (4 mL)#E S ¥IE45 psiz— &b
B F £ 100°C FANSFRAT - 9 N0 E1O A FL 3% 0 FiL 2K B BB K 26 W + 509
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(Na,S0,) » BB - BEERE TR BEYEEERFEE > 0-6%
MeOH/CH,CL) R SiAL Bl p B S R R 2 BB N I i B (2- {S-Be % - 1-
[2-5-4-(3- 8 EE - G 5 )-FE A - 1 H-ME 0% -4- 3 2L - 1 H-05( W% -5- ¢ 2 )- i
B# (65 mg > 29%) - '"H NMR (400 MHz, DMSO-d¢) & ppm 12.07 (br. s., 1
H), 11.99 (s, 1 H), 8.41 (s, 1 H), 8.37 (s, 1 H), 7.84 (dd, J=8.8, 1.5 Hz, 1
H), 7.64 - 7.75 (m, 4 H), 7.62 (d, J=1.3 Hz, 1 H), 7.49 - 7.59 (m, 3 H),
7.24 (dd, J=8.7, 2.6 Hz, 1 H), 7.15 (s, 2 H), 3.11 - 3.22 (m, 1 H), 1.04 -
1.21 (m, 4 H) ° B8} CoH22CINGOsSZ MSEH B E [(M+H)'] 601 » HHIE
602.8 -

B BI1-46

2-(4-{5-BE Bk -4-[5-(4- B B - R 1B - 1- B L )- 1 H-15 W - 2- Y30 Bk | - DL e -1 - 3 -
3-8 -F S E)-N,N- T B -3 F g B

/ri@qé*)@&

HBE1 ¢ 2-REE-N,N- Hi H -2 H g i

2-FEEFHB(S g 36.2 mmol) 2 SOCL, (13.2 mL)RVE S
BEMEESSC TMHAINGHBERAEZ L THEAFRER - FREGWHESE
(70C » 100EE)HEE/KAB LA THECORMNMERGY T - Al H
E Bz (2 MPTHFd 5 45.3 mL » 90.6 mmo) HIREEWHEEE T E R

"] - 7‘%\%\7][17J<(25 mL)EﬁET%/ﬁHUiéﬁ BEYIRE6 M HCI (25 mL)Eﬁz
L EBER FHEIOACZEE MUK - K54 Z A AR HEE /KL » 528k ¢
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(Na,S0,) » B8 » HZA % - BB HCH:CNEG R UAEKEXRB & &
BEAR 7 2-FRE -NN-— BHE-FKHEERE@.55 g 76%) - 'H NMR (400
MHz, CDCl3) & ppm 10.01 (br. s., 1 H), 7.34 - 7.37 (m, 1 H), 7.32 - 7.33
(m, 1 H), 7.01 - 7.04 (m, 1 H), 6.77 - 6.91 (m, 1 H), 3.19 (s, 6 H) °
B2 1 2-(3-R-4-T B -F & A)-N,N- B -7 H i g

I
_ (o) N
cl (o)
o:NJ: )
I}
o)

[Z FE 53 WA #E R ETT - ZFMRE S HEHPRSAL -

2-5-4-F-1-55 E-#(61 mg > 0.35 mmol) ~ 2-FE N N-—" EH £ -H
BB BZ (65 mg > 0.39 mmol) &z Cs,CO; (0.24 g » 0.74 mmol)[/ADMF (0.5
mL)F AR EWEL120C N AI0ELL.5/NEF o

2-5.-4-5,-1-19 £ -7 (500 mg > 2.85 mmol) - 2-¥RE N, N-— B £:-
KEPRERZ (475 mg > 2.88 mmol) &z Cs,CO; (1.86 g 5.71 mmol)jADMF
(3.6 mL) ISR & ¥ E120°C T HOE 1/NEF -

MRIEREE SO - WRI/KKEtOAc - 77 B & HH H AHEtOAcZ HY
K - EEHZABHEHBEKKEKER > 828 NayS0,) » )8 » B 7&
% o WERMIFERHENTE B > 0-5% MeOH/CH,CL)ZR @i L LA 25
& #8 AR Z 2-(3- & -4- 1 £ - 5K & £ )-N,N- — B B -3 B9 i % (986 mg >
96%) - '"H NMR (300 MHz, CDCl3) § ppm 7.95 (d, J=9.1 Hz, 1 H), 7.41
- 7.52 (m, 2 H), 7.30 - 7.39 (m, 1 H), 7.10 (d, J=2.6 Hz, 1 H), 7.07 (d,
J=7.9 Hz, 1 H), 6.91 (dd, J=9.1, 2.6 Hz, 1 H), 3.03 (s, 3 H), 2.94 (s,A3
H) -

FEE3 : 2-(4-BEE:-3-H-F R/ E)-N,N- 1 -7 5 i fiir

C186637A.doc -154 -



201534600

Ué

5z F& 7 v & it 2R 2 ZEFMREESHA R &L -

FEHADZ/KE?(67 mg> 0.3 mmol) X BHCI (0.1 mL)F &
BRI E2-3-F-4-1H B -FEE)-NN-Z HE K HFEERK (24 mg > 0.075
mmol) /S MeOH (1 mL)F Z /5K F HIR GBS/ -

SAEFAD=/KE¥ (2.7 g 12 mmo)RRHC] (4 mL)F ZEFRIR
JIZE2-3-F-4-HE-FHE)-NN-“HE-FHEE (962 mg > 3 mmol)
AMeOH (30 mL)d Z 57K h BB &Y HE6/NEF -

NMEREMEEH - A2 M NaOH/KAE K EpHES » HIEEY
FIEIQAcZE I =R - B H 2 EARENY AE KX K &%
(NaSO,) » B » B E - BBEWHEHENM(WE > 0-5%
MeOH/CH,CL)ZR ML AR E ZEBEBRZ2-4-FEE-3-8-FEE)-
N,N-— FH - EHEER (757 mg > 85%) - '"H NMR (300 MHz, CDCl;) &
ppm 7.34 (dd, J=7.6, 1.5 Hz, 1 H), 7.25 - 7.30 (m, 1 H, BICHCL;l& &
&), 7.06 - 7.13 (m, 1 H), 7.01 (d, J=2.3 Hz, 1 H), 6.74 - 6.84 (m, 3 H),
3.10 (s, 3 H), 2.97 (s, 3 H) -

B4 2-C-R-4-IFE-FSEE)-NN-“RE-FHEKERS

O N
cl 0
HCl
HNS
H

NaNO, (214 mg > 3.1 mmol)A7K(1 mL)H A R INE 2-(4-Fr £ -
3-FH-EFEE)-NN-“HE- KA (750 mg » 2.6 mmol) ~ JEHCI (5
mL) jc MeOH (6 mL)E/‘j"IOC/tb[:ICF%EP BEMEH LS/ - BEIR
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MEALSAD =K & #(2.91 g 12.9 mmol) A #HCI (4 mL)th 2 %% B
BEMBHLNG - RAMEER 2 RS PRRE - 5K MMOH (5
mL) - HF#E H A HII6M NaOH/K % 4K # pHE E1 £ 8-9 - J& & % FH EtOAc
B R o 482 2 7 M A 48 8538 (N2,S0,) » B3 B S AR 2
B 3 €0 R 70 2 2- (3- 8- 4 25 -3 4R )-N,N- B 6 G
55 (840 mg > 95%) - Wb AT R — S @ LA R T — 58 -

SEES ¢ 2-(4-{5-FEE-4-[5-)R-1-Q-ZHEWHRE-Z K & F &)-1H-53]
V-2 351U 0R - 125 )-3- 4025 4 35 N, N- = B 3 FR R e

Cl N
o AN
Br —
N NH,
N o
)

(0
¢
/S\i\
2-(3-F-4-BHF A - | AL )-N,N- — B AL - 5K g B B8 1% B8 (832 mg >
2.7 mmol) ~ (E)-2-[5-38-1-(2-= B KRt £ - 7, &, £ B9 &£ )- 1 H- 03] 1 -2-
RAE]-3-“HERE-NEBETUOMN P E2ET R4 610 mg -
1.36 mmol) & EtOH (27 mL)EVRE & E90C T 6/NEF o & F 1F Ik BE
THERBRYFEHEN (B > 0-5% MeOH/CH,CL) 4L/ X LA /L 2
HEBERRZ2-(4-{5-FEE-4-[5-R-1-Q-ZFEWIRE-Z & EFE)-
IH-15] 5 -2 - Fx AL ]-ALE M - 1- 5L }-3- & - 2K 8 B )-N,N- — B £ -3 B9 g i (249
mg > 26%)
S EE6 1 2-{4-[5-BE B -4-(5-3R-1H-05| Bk -2-FR B )- M ik -1- 25 -3- 8- &
E}-NN-—HE-FZHERRE
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Cl o N/
o AN
/N\N U
Br —
N\ NH,
Il‘i (0]

2-(4-{5-B A -4-[5-1R-1-Q-=ZH EW k& -2 & & W &)-1H-05| Ik

2-Hi AR ]-OE MR- 1- £ }-3- - IR | AR)-N N-Z B -ZE R A (247 mg > 0.35
mmol) ~ EALU-IE T E( MK THFH ; 3.5 mL » 3.5 Iﬁmol)&z:gﬁ
(0.47 mL > 7 mmo )W R EWEIMPIE FET0C TN IIFAIRK HBERE
80C THE6/NIF - REMEZRTEHHERRABER AN KK
EtOAc - 73 & fH A A EtOACZERU/KMH MW K - K& 0 2 A HHE HEK
M BZEE(NaxSO,) » )8 » HZA S - BeRWEREBEN W E - 0-5%
MeOH/CH,CL)ZR (b LA &4 f 2 18 5= B [E A R 2 2- {4-[5-Fg £ -4-(5-1R -
1H-05] M -2-Fg BL )-NpE D4 - 1- B ]-3- & - R A B ) -N N-— B -ZR B g i (161
mg > 80%) - '"H NMR (300 MHz, CDCl;) & ppm 9.22 (br. s., 1 H), 8.22
(s, 1 H), 7.90 (s, 1 H), 7.39 - 7.52 (m, 5 H), 7.28 - 7.38 (m, 3 H), 6.99 -
7.11 (m, 2 H), 5.88 (br. s., 2 H), 3.08 (s, 3 H), 2.98 (s, 3 H) -

BT ¢ 2-(4-{5-FEE-4-[5-(4-FF E-UR R -1- A & )-1H-05] B -2-FK £ ] -1k
Ik-1-BE}-3- 8- )-N,N-— B B -5 B i i

J's WUW

2-{4-[5-Fr Bx-4-(5-JR -1H-"5| D -2-F BL ) - e -1- K )-3- R -K A E ) -
N3N-:Eﬁ%'_ﬂ§$gﬁﬂr§(l6o mg ° 0.28 mmOI) A 435_%(:$%H§é%)_9a9'
— B E T F UR i (Xantphos) (32 mg 0 0.055 mmol) ~ = Z % (0.77

mL > 5.5 mmol) - 1-FFE-IRIEE (277 mg > 2.76 mmol) &z DMF (4.6 mL)HY
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SEEAYMBAS K% o FI0Pd(0Ac), (6.2 mg > 0.028 mmol) H)E & A
— SR RFEEBEE —SRAR TEMEALR P FEL100C THIFA16
/INBE o BERfDXantphos ~ = Z - 1-HFE-IRE M ZBEEERIN0.SE
B)YAREEEYWMATINEBEB®RIESOC THNRER - AI1KK
EtOAc - Sy B S B FHEtOACE M K= - ES5HZAEREA KK
BE K MR 5218 (NaSOy) » B8 » HE % - BeR B HENM®E > 0-
10% MeOH/CH,Cl,) 2R L LA & K 2K B B & 581K Z 2-(4-{5- & £ -4-
[5-(4-BF B -UR MR -1-$¢ B )-1H-05] Bk -2-F £ ]-0b e - 1-F }-3- 8- K & 5 )-
N,N-— B 2 -FEEH EE f% (66 mg > 38%) - '"H NMR (300 MHz, DMSO-ds) 5
ppm 11.88 (s, 1 H), 8.30 (s, 1 H), 7.74 (s, 1 H), 7.60 (d, J=8.7 Hz, 1 H),
7.48 - 7.54 (m, 3 H), 7.41 (d, J=2.6 Hz, 1 H), 7.19 - 7.31 (m, 3 H), 7.06
- 7.18 (m, 4 H), 3.55 (br. s., 4 H), 2.97 (s, 3 H), 2.91 (s, 3 H) -
BHHI1-47
3-(4-{5-Pe F -4-[5-(4- B Z - IR BB - 1- i B )- 1H-05| W - 2- ¢ e - Mk o - 1 - 3 -
3-B-FHE)-NN-_HE-FHEEK

T

° PN

SRs T O
/N\) g \ NH,

F B 3--R-4-HE-FEE)-FHR

0
al o ol
O:ND/
I
o)

2-8E.-4-F-1-F5E-%Q g 5.7 mmol) ~ 3-¥FEEFEHEE .79 g 5.7
mmol) & Cs,CO; (3.7 g > 11.4 mmol)JADMF (7 mL)F H)E & ¥ 1E120C
THIZA1.5/N6F » SR I07K & EtOAc » HIE&W#E HAINL M HCUKAE K
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BB ME - 7 BE S MH B FHEtOACERUKME - ESH 2 AHAE B KL
o EZKENaxSO,) > #BIE > HAEE - BRUEHEBWH(WE > 0-7%
MeOH/CH,CL)R LU E K EZCBEBRZI-G-E-4-HE-FEE)-
FEEE( g 60%) - '"H NMR (400 MHz, CDCl;) & ppm 8.03 (m, J=8.5,
0.9 Hz, 1 H), 8.00 (d, J=9.1 Hz, 1 H), 7.79 - 7.83 (m, 1 H), 7.55 - 7.60
(m, 1 H), 7.35 (ddd, J=8.1, 2.5, 1.0 Hz, 1 H), 7.09 (d, J=2.5 Hz, 1 H),
6.96 (dd, J=9.0, 2.7 Hz, 1 H) - B8 C\3H,CINOs> MSE} & & [(M-H)']
292 » BH{E 292 -

S B2 3-G-8-4-HE-EXEK|E)-NN-_HE-KXF K

3-(3-F-4- B E-FEEE)-FEFEE(0.52 g 1.8 mmol) ~ NEHEEO-
(7T-F|FEZFEFH =m-1-F)-N,N,N,N- /0 FH £ §5(0.8 g 2.1 mmol) - DIPEA
(0.6 mL > 3.5 mmol) %, DMF (6 mL)HYE S¥#E #3057 88 - 70 — &
RE AR (2 MJRATHFH 5 1.3 mL » 2.6 mmol) H B & ¥ FE4/NEF - R0
K ~ FHCI/K & B K EtOAc - 77 B & 18 B FIEtOACZE HI/K M - &K & ff
> FHEAE A EB K YR 0 8508 (NaySO.) » 8K > B % - B wEnE
M (W8 > 0-25% MeOH/CH,Cly) 2R 4k PA 4 pl 2 &5 4 & &2 1R ¥ 2 3-
G-8-4-HE-FEE)NN-“HFE-FFEROS5 g 91%) - P
CisH14CIN, O, Z MSEHEE [(M+H)"] 321 » BA{E 321 -

FEE3 L 3-(4-BEE-3-R-FEE)-NN-Z“HE-FHHGE

HZNjL/:r |

FAEHBADZ/KEP(1.44 g > 6.36 mmol) FAEHCI (2 mL)th 2 &K
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AME3-G-8B-4-HE-FEE)-NN-ZHE-KHEEHE .51 g 1.6
mmol) /S MeOH (16 mL)EPZiﬁﬂZiEPE/mm%i%#ﬂ S5/NBF - ANf06 M
NaOH/K BB {FEpHEY > HREWAECACEN =K - L& ZTHRE
Y B /K %W > B2/ (Nay,SO,) > B8 - HA%ER - BeRWHABEN
(W B > 0-5% MeOH/CH,Cly) 2K &1L LU A& plt 2 2 17 & B /5 ik Z 3-(4- 1%
EI3-8S-F|A|E)NN_HFE-FHEK@O38 g 82%) - R
CysH6CIN,0, 7 MSET E E [(M+H)"] 291 » BHI{E 291 -
B4 3-(3-%-4-%§-X%§)-N,N-:ﬁﬂg-“ﬁ?mﬁﬁﬁﬁ
o LT
HZN\;N,
NaNO, (135 mg > 1.95 mmol)R7K(1 mL)th Z & RIME3-(4-k
B 3-8 -F & E)-NN-— FHE-FHEER0.378 g 1.3 mmol) » EHCI
(1.3 mL) 52 MeOH (1.5 mL){J-10CEEYF - REWBRHIUNE - BT
ARIEAHEAD = KE%(1.17 g 5.2 mmo)[R/RHC] (2 mL)H ZIF &
HEEGWEBE2ZNG - BREREGYW LA > AIMeOH (2 mL) » Kk 3&
AR I6M NaOH/KA KA pHRET 29 - IR II/K K EtOAc - 77 BE S HH H

FAEtOACZEHU/KAH - & & fF Z B AH H B /KRG K > 5288 (NaxS0O4) > 48
B BERBUAEAREECOEBRZ3-CG-E-4-FE-FEE)-NN-ZH
BRI ELEE(0.37 g 83%) o LA ISR —Z&AERIAERT
_.f/f:-% o

HBES ¢ 3-(4-{5-BEE-4-[5-R-1-Q-ZREW R E-ZKEF E)-1H-15]
Wk-2-F B - ML R -1- 5} -3- 8 -F & 5 )-N,N- — BB K FH g i
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cl ’
0] O
N
Z N
N/
Br — /
N\ NH,
N (8]

—

/\/o\/

/-(e

v

3-3-F-4-MHE-FEE)NN-_HFE-FHFHGHFEBRE0.368 g -
1.08 mmol) ~ (E)-2-[5-)R-1-Q-=Z=FEW I A-Z K EF E)-1H-05]BE-2-
BRAE]-3-“HERE-WNERBCGEF 0N P EY2F MR E ;0 270 mg >
0.6 mmol) 52 EtOH (12 mL)# )& & ¥ 1E90°C T L 16/NEF 5 B 12 IR BR
TSk - BEWFEHEBRTEE » 0-5% MeOH/CH,CL) SR AL A E KL E
ECBERIRZI-4-{5-FEE-4-[5-8-1-Q-ZFEWKKE-ZfHE F E)-
1H-05] Uk -2-#% £L ]-OpE I - 1- 2L 3 -3- & - K | E6)-N,N- — B EL - SR B R B (190
mg > 44%) - '"H NMR (300 MHz, CDCl;) & ppm 7.99 (s, 1 H), 7.85 -

o

ul

7.88 (m, 1 H), 7.44 - 7.49 (m, 4 H), 7.29 - 7.32 (m, 1 H), 7.21 - 7.24 (m,
1 H), 7.13 - 7.19 (m, 3 H), 7.05 - 7.10 (m, 1 H), 5.91 - 5.95 (m, 2 H),
5.84 - 5.89 (m, 2 H), 3.46 - 3.54 (m, 2 H), 2.95 - 3.16 (m, 6 H), 0.81 -
0.89 (m, 2 H), -0.11 (s, 9 H) ° B} C33H4sCINgOsSi Z MS 3 & {8
[(M+H)"] 708 » B HI{E708 -

S EE6  3-{4-[5-HE E-4-(5-7R-1H-M5| UE-2-FR F)-ME i -1-F)-3-&-F &
B }-N,N-— & - H R

'0) (0]
s DA
Br —— /N
N NH,
II‘JI o

3-(4-{5-BEHE-4-[5-R-1-Q-Z B E W S £ - 7 G 2 T AL )- 1H-13[ 0 -
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2-FRAL]-MEDE-1- ) -3- - EE)-NN- " FHE-FFHEERE (190 mg - 0.27
mmol) ~ E/EU-IETEEQ MMPTHFSE ; 1 mL > 1 mmol) & Z Z [#(0.36
mL > 5.4 mmo)HYE &Y I EATE P FE80°C T JOFA24/NEF - AR I07K R
EtOAc - 7B &0 B FHEtOACE R /KM K - K& 2 AHEAERAEK
B HZEE(NapSO,) > I8 > HZEE - BerWHEHEBNWE > 0-5%
MeOH/CH,CL) 2R @ (L L AE R 2 R E B E B AR Z 3-{4-[5-FE £ -4-(5-78 -
1H-15| W -2- R B ) -0t e -1-F6 ]-3- - K E A }-N,N- — B A -F gz (106
mg * 68%) o B C27H2,BrCIN;O3 Z MSETE E [(M+H)"] 578 » i HI{A
579 -

BT ¢ 3-(4-{5-B B -4-[5-(4-FF - IR B -1- B & )-1H-15] DR -2- B¢ £ ] - Mtk
IR-1-E}-3-E-F R E)-NN-“ HE-FHERE

J's w)@@

3-{4-[5-Fg £ -4-(5-JR - 1H-I5| MF -2-Fg Bo)- Mt e - 1-BL ]-3- & - K | A -
NN-ZHE-FEHEER (106 mg > 0.18 mmol) ~ 4,5-% (= 3 E B ££)-9,9-
— B E — % 3 Ik I (Xantphos) (21 mg » 0.036 mmol) -~ = Z FF(0.51
mL > 3.7 mmol) ~ 1-BEE-IRIEE (275 mg > 2.75 mmol) & DMF (3 mL)#J &
BV SRR - AIIPd(OAc), (4.1 mg- 0.018 mmol) H’E &M —
SR FEBEE — SRR TEIMHAE P E100C T HIE16/)N
B o R0 Xantphos &t Z B $E (A I00.58 &) H K FERE & ¥ hn #1487\
i - RIERESYE S 4A1 BERI/KKEtOAc - 57 & & #8 H A EtOAcZ HY
KE=RK - - EEHZ2AHEHEKER 82/ NaS0,) > BIE > HZE
% - BERYFEAENE B > 0-10% MeOH/CH,Cl,) 2R 41k DL 4 5K 2 1%
BEREAR Z3-(4-{5-F £&-4-[5-(4-FH B Uk B - 1-#c B )- 1 H-05| M -2- 5k Bk 1-
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0RO - 1- % }-3- & - E B )-N,N-Z H & - FEE B (24 mg > 19%) - 'H
NMR (300 MHz, DMSO-ds) § ppm 11.85 - 11.92 (m, 1 H), 8.31 (s, 1 H),
7.72 - 7.77 (m, 1 H), 7.59 (d, J=8.7 Hz, 1 H), 7.47 - 7.55 (m, 3 H), 7.39
-7.45 (m, 1 H), 7.34 - 7.36 (m, 1 H), 7.26 - 7.33 (m, 2 H), 7.09 - 7.17
(m, 4 H), 3.50 - 3.59 (m, 3 H), 2.95 (s, 3 H), 2.89 (s, 3 H), 2.21 - 2.45
(m, 8 H) * B #Cs3H;33CIN; 0,2 MSEHE i [(M+H) "] 626 » #3515 626 -
B BII-48
2-{5-BEH-1-[2-F-4-G-FE-2- - F K H)-FE |- 1H-HE K -4- B &} -1H-

05| k- 5- B9 /g
1
(0] 74 \N é/;N
N o ’

H

Bl 3-G-8-4-H E-FHH)-2-B-F

pﬁ“

2-8-4-F-1-BH £ -F (1 g 5.7 mmol) ~ 2-%-3-FEEFEHHEF(0.78
g > 5.7 mmol) & Cs,CO; (1.95 g » 6 mmol)/ADMF (7 mL)h #9582 ¥ 1E
120C PR LU/NE - EIREY A4 > HIARM/KKEtOAc - 77 EERHE
FIEtOACZHI/KHE - & &0t 2 B HHME B /KL » 528 (NayS0Oy) » 1B
B BHZER BHRWFEHRENRTGEE > 0-50% EtOAc/C i) KA LLLE
MEEECEBERBRZI-G-8-4-HE-FE/RE)2-5-FXFEA.67 g
64%) - '"H NMR (300 MHz, CDCIl3) & ppm 8.01 (d, J=9.1 Hz, 1 H), 7.58
(ddd, J=7.6, 5.5, 1.7 Hz, 1 H), 7.47 (td, J=7.9, 1.9 Hz, 1 H), 7.31 - 7.40
(m, 1 H), 7.10 (d, J/=2.6 Hz, 1 H), 6.95 (dd, J=9.1, 2.6 Hz, 1 H)

C186637A.doc -163 -



201534600

FEE2 : 3-(4-BE E-3-R-FE/E)-2-B-FHE
Cl o\é///N
W

fEHAD=/KE5%(3.33 g > 14.8 mmo)[RJRHCI (5 mL)P Z H K
AIE3-G-R-4-HE-FEHE)2-A-FHEE (.08 g 3.7 mmol) ¥
MeOH (37 mL)d Z AR T BIREWEBHO6/NE - /K112 M NaOH/K%E
BEPHZEY > HIEEYWHEOACEN =R - EEHZFAREZENYWHAHE
TKFEHE » 52K (NaSOy) » JE » HEHE - BekWFEDHERWE - 0-
40% EtOAc/TIE) KA LU AEKEZEHRYZ3-4-FEE-3-8-F &
£)-2-F-F FHE®79 mg > 82%) - B Y CisHi16CIN,0, Z MSEF B H
[(M+H)"] 291 » #H({E291 - '"H NMR (300 MHz, CDCl;) 6§ ppm 7.28 -
7.34 (m, 1 H), 7.12 - 7.17 (m, 2 H), 6.99 - 7.03 (m, 1 H), 6.76 - 6.86 (m,
2 H) - B A C13HoCIFN,OZ MSET B {H [((M+H)"] 263 » EHI{H 263 -
B4 3-G-R-4-IHE-FEE)2-B-FFREERE

¥ N
cl o =
HCI
HNS

H

NaNO, (257 mg » 3.7 mmol) A 7K (2 mL)f 27 %5 & iR b0 & 3-(4-Jir B -
3-E-KEE)2-E-FEFER(0.815 g 3.1 mmol) ~ EHCI (5 mL)R&
MeOH (15 mL)HJ-10CEEYF - BREWEH1.5/NF - ZFEARINEAL
AN —/KEW(B.5 g 15.5 mmo)RHCI (6 mLYF Z A RKHIREY
BHE2/NEF - RI07K BFEHARI6M NaOH/KB B pHFEAEI Z9 - RS

Y EtOACEHIM K - K& H 2 A A BEKER > 8212 (NaS0,) »
wE > BRBUARERCBCHRYZ3-G-F-4-HE-FEE)-2-F-F

FIEEBEEE(0.77 g > 7T9%) - WM RIEFBE T HMEART SR -
'"H NMR (300 MHz, DMSO-d¢) 6 ppm 7.73 - 7.82 (m, 1 H), 7.55 - 7.64
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(m, 1 H), 7.44 (s, 1 H), 7.24 - 7.29 (m, 1 H), 7.20 - 7.24 (m, 1 H), 7.03 -
7.09 (m, 1 H) »

FEES ¢ 3-(4-{5-FF B -4-[5-R-1-Q-ZFEWKRE-ZEEF E)-1H-5|
fk’k-Z#ﬁE]-ﬂﬂz%-l-g}-?’-%-%ﬁggd-ﬁ-%ﬁaﬁ

./\/O

/S<\

3-3-F -4- M E-FEE)-2-FA-KF I5EELE(0.755 g 2.45
mmol) ~ (E)-2-[5-R -1-(2- = B A 17 e & - AL B A )-1H-T9] B -2- i
E]3-“HEREA-NEBE T O N P RIY2FTMEHE 5 610 mg > 1.4
mmol) &z EtOH (27 mL)HV R &YW EIST T I6/NEF - BEIFERKBET
BlR - BERMFEHERTM B > 0-50% EtOAc/T )R 4i{b L E K 2 2
REERRZ3-4-{5-FE-4-[5-2-1-Q-ZFEWRE-ZEEFE)-
1H-05] B -2-#¢ A& ]-ObE 04 -1-BC }-3- & - K | B )-2-F - X H 5 (204 mg -
22%) < "H NMR (300 MHz, CDCIl5) & ppm 8.00 (s, 1 H), 7.84 - 7.89 (m,
1 H), 7.42 - 7.50 (m, 3 H), 7.29 - 7.37 (m, 2 H), 7.20 - 7.23 (m, 1 H),
7.13 - 7.14 (m, 1 H), 7.05 - 7.09 (m, 1 H), 7.02 - 7.05 (m, 1 H), 5.91 -
5.95 (m, 2 H), 5.85 - 5.89 (m, 2 H), 3.47 - 3.53 (m, 2 H), 0.82 - 0.88 (m,
2 H), -0.11 (s, 9 H) -

HEE6 : 3-{4-[5-B B-4-(5- 3R -1H-05] Uk -2-F B )-ME M -1-E |-3- 8- F &
B2®}-2-F-E R
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Tz

3-(4-{5-Fg B -4-[5-8-1-Q-=Z=F E W & -2 |5 F £&)-1H-05] 1k -
2-Fk B ]-MEPE-1-E ) -3- S -FEEE)-2-F-FH 5 (200 mg > 0.29 mmol)
EtOH (6 mL)5 6 M HCUKAEMRKR (2.5 mL)AE S EIEIR FE90C T
DOEA3057 88 - EIR & ¥)/2 81 B R IEtOAc ~ 7K 2 10%NaHCO; 7K B /& -
STEES M H FHEtOACERI/KAME - K& AHMMAABE/KERK » 2%
(NaSO,) » B8 » HZEH - B WEBHRE M (WE - 0-5%
MeOH/CH,CL) KR @b LA Al 2R AR B E B AK 2 3-{4-[5-Fr B -4-(5-I& -
1H-15] % -2-Fg BL )-OE MR -1- A6 ]-3- & -F H E }-2-FA-KXF B B1 mg >
50%) ° B CasH,3BrCINsO, 2 MSET B (& [(M-H)'] 548 » EHI{& 548 -
BT ¢ 2-{5-BEE-1-[2-8-4-G-RE-2-B-FEE)-FE|-1H- L -4-
A} -1H-05| U -5-F %

F
N O
O ’d \N ;N
HO

3-{4-[5-Fg B -4-(5-7R -1H-M5| % -2-Fg B )-nb k- 1-EL 1-3-F - K| & ) -
2-F - HHF(80 mg > 0.145 mmol)[ADMF (2.5 mL)¥ 2 F K HE R WK
i oo AND04,5-% (3 A Bk E)-9,9- — B A — % JF UR IS (Xantphos) (17
mg > 0.029 mmol) + = Z (0.4 mL > 2.9 mmol) & Pd(OAc), (3.3 mg °
0.0145 mmo) B )R & A —&ALBWWKF - JRINHEX(0.06 mL)H EE&Y
E—SERER TEMEEE P E100°C THIZ16/N0F - FEESWK
2 Al B 7K B EtOAc - ﬁ%ﬁ%*ﬁﬂﬂ?EtOAciﬁHwﬂBm#\ o 8 & ff
ZHAEAH KR > 828 NaySO,) - B8 - 2% - B BRE

Tz
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(W > 0-5% MeOH/CH,CL)RMM(LLAEK EIRE BB Z2-{5-F
Z-1-[2-F-4-3-AE-2-F-FEE)-FE]-TH- ML -4-F B } - 1H-05] 0 -
5-F % EH 5 (24 mg > 31%)['H NMR (300 MHz, CDCl;) & ppm 8.21 -
8.29 (m, 1 H), 8.00 - 8.08 (m, 1 H), 7.52 - 7.55 (m, 1 H), 7.40 - 7.45 (m,
2 H), 7.32 - 7.38 (m, 2 H), 7.15 - 7.23 (m, 2 H), 7.02 - 7.08 (m, 1 H),
6.86 - 6.93 (m, 1 H), 3.96 (s, 3 )| H £ K EZIFRE BB Z2-{5-F &
1-[2-F-4-G-FE-2-F-F R E)-F A ]- 1H-0th 4 -4- 3 A } - TH-05( Uk -5- BF
% (3 mg > 4%) - '"H NMR (300 MHz, DMSO-dg) & ppm 11.96 - 12.06 (m,
1 H), 8.32 - 8.40 (m, 1 H), 7.77 - 7.89 (m, 2 H), 7.57 - 7.76 (m, 3 H),
7.41 - 7.57 (m, 3 H), 7.20 - 7.27 (m, 1 H), 7.10 - 7.16 (m, 1 H) - B
C26H14CIFNsO,Z MSET B H[(M-H)] 514 » BAI{ES14 -

EH1-49
2-{5-BE-1-[2-8-4-Q-_HEBEFRBE-X|E)-EE]-1H-GL ¥ -4-5;
2} -1H-05| L -S-FHER - — R E-Z8)- W ig

/
C1 0 N
N o b
0] Z N
N
N \ -
/N\ INI [0} ’

[ 2- {4-[5- g £k -4-(5-J8R - 1H-05| Uk -2- % Bo)-Mb ik -1- B ]-3- & - K &
Z}-NN-THE-FRER(EEI-46 - 2 586) (300.0 mg > 0.51 mmol)
PR EEHE(10.0 mL)h Z B WA FARMINN-Z B E-Z 5 -1,2- Z
(0.964 mL > 8.82 mmol) ~ 1,3-# (= FKE B E)R (21 mg > 0.05 mmol)
K Pd(OAc), (5.5 mg > 0.025 mmol) - FIREEYHESERAE TRER
IS E > A—fAbRRFHBRE —S/LRKEKTAEL105C T H
3R - ENRERKZEZ  REGEYWHADCMWEEHKHK E L KB
B ERBTREREA  HMHEEHELZRBT(WE > 03%,
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MeOH/CH,Cl,) 3 i 1k B 4 B¢ 2 3 % €5 [ B8 4k 2 2- (5B £ -1-[2- i -4-
(- R AR A - S AL )- S - 1H- 0 v -4- 5 25 - L H-03| 0 -5 - B g
(- E LR -2 #)-BE (61 mg 0 19%) ° B C3,H3,CIN,0, 2 MSET
BE[(M+H)'] 614 » BH{E614.2 -

B 1-50 |

2-(4-{5- i -4-[5-(3- = Bk B 2 - UL I U5 - 1- Y ) - 1 - T8 I - 2- 0 o ) -t
- 13 )-3- 88 - B B )-N,N- B 2 - 5 R B

a oo
o AN
0] /N\N
e ¥y o
/

EE Ay ER P - oE-3-2 - B %18 401-49 T R il > 38
PRRFEE - BEERKOCEBERZ2-4-{5-FE-4-[5-CG- " P A
-0k D% UE - 1- 3% 5 )- 1H-05] Mk -2- e B -0t 4 -1 &L }-3- & - R &/ 6 )-N,N- — i
E SR ERRE (39 mg 0 12%) © B 7 C34H3,CIN,0, 2 MSEH & {H [(M+H)']
640 » ¥ H|{E 640.2 -

B Fl1-51
2-(4-{5-FE £ -4-[5-(UR BR -1-Hx A& )- 1 H-15] Bk -2- 8¢ B ) - M ot -1- Bk }-3- 8- F
SE)-NN-—HE-ZHEHRZBS

a N
‘ 0 N
g
N _
0
/U\OH
F B 4-Q-{5-FRE-1-2-8-4-Q- _HEBRHBE-FKE)-FXE]-1H-
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bt DA -4 - 3 5 } - 1 H-15] B -S- Bk AL )-OR BR-1-FREE B =T B

/
Cl o N N
0o /N\N@/
”*@3%{“*
(o] 2
2/”\) INI o |

BB LEYERIRE-1-FiEE =T B HEE0I-49% Frit =z Ll
ERERCEERKZ4-Q-5-BE-1-[2-8-4-Q- " HEE
B A - ) - A )- TH-ME e -4-F A - 1H-05[ DR -5-F B ) - Uk R - 1 - B R
=T B (320 mg > 65%) ° [ 1A C3,H33CIN,O6 2 MSET & {H [((M+H)"]
712 » EHEI{ET712.2 -
FER2 1 2-(4-{5-FF F-4-[5-(UR BR-1- K BE)- 1 H-05] Wk -2-FR B ) -U Ak -1 - ) -
3-R-FEE)-NN-—_HE-FHBERZKHE

Cl 0 N/
Lo
F\W
HN ] }NI 0
)J\OH
FERT N [ 4-(2-{S-Fg &-1-[2-8-4-Q-“ HEHP A -FEE)-F
B ]-1H-0GE i -4- 3% BL - 1H-T5| Mk -5- 3 BE)- Uk IR -1-FF BE 58 = T B5 (320.0
mg ° 0.45 mmol)/ADCM (3.0 mL) 7 K\ AR FIAIIEHCIZ iz

fe (0.2 mL > 0.81 mmol » 4M) B # HE4/NES « EREER Y % > BEY
FAK B HFAECACE Y - K& 6f Z A HME A B KK > 2E
(Na,SO,) > #BJE - HEEH - BEYHBNENHPLCRALLUERE
K E B E AR Z 2-(4-{5-F B -4-[5- (UK B8 - 1- g A )- 1 H-05] Bk -2- 3k £ -0t

g -1-E}-3-F- R EE)-NN-Z HE-FFHER R ZEE 8 (30.0 mg > 11%) ° ¢
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872 C3,H;30CIN, 0, MSE+ B B [(M+H)*] 612 » EHI{H612.4 -

EHH1-52

[1-2-{5-FF E-1-2-8-4-Q- P ERFERE-FRKE)-FE]- 1HELHE-4-
B }-1H-I5| Uk -5- 7 B ) - ML B% 0E - 3- 55 |- BF & - ﬁ%@@% T B

Cl N
o AN
O /N\N
- L N o

EELEYERARE- W3- E-FEFBRE=TEHL&MFEWI-
4Pt 2 U EFHE - BEEXRAEBEBRBR Z[1-Q-{5-FFE-1-
[2-FA-4-Q-ZHEAMPEEA-FEE)-FXE]-1THILW -4-F A }-1H-05| B
5-F B )-UEIEnE-3-E-HEA-HEAFRE S =THE(S mg:  8%) - BN
C3sH4oCIN, O MSEFE (B [((M+H)"] 726 - #30({5 726.6

B BI1-53

2-(4-{5-F& B -4-[5-(3- = B & e B - UL % W - 1- 3% B ) - 1 HH- 15| Ik - 2- ¢ Bk ] - Wik
ME-1E)-3-R-FEE)-NN-“FE-XHREZEBE

@*@H@)@ﬁ

RELCESYEBREWNI-S] PE2TREAZEUEFEME - BEEKX
B @B SR Z 2-(4-{5-Bg £ -4-[5-(3- = FF B fig 2 - ML 0% 0 - 1- Bk £ )- 1H-15]
R -2-F A ]-OEE R -1 B }-3- 8-SR A A )-NN-Z B SR HA g e 2 8 8 (54
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mg » 21%) » [ 1 C33Hs,CIN,0, 2 MS 3 5 {8 [(M-H)] 624 » % I
624.2 °

B B1-54

2-(5- B B -1-[2- B -4-(2- = PP BE B P - 4R B )- A - 1ML 0 - 3
B - 1H-15) -5 FF i (1- Y2 -THE 0 0 -3- 25 ) - R B 2 B

ey (8

OH

BEELEYERI-FE-MLIEE-3-Ekx HEBWI-49F fril 2
PREFEE  EBEEXKOBEBEBIRZ2-{5-FFE-1-[2-8-4-Q-ZFERK
BE R AL - R | AL )- AR A - 1H-NEE k-3 B } - TH-05| B - 5- BF % (1- B B - NEL B 0F
3-E)-FE M ZBREE (40 mg 0 15%) o B 7° C33H3CIN,O, Z MSEF B H
[(M+H)*] 626 > #5114 626.6 o
B HI1-55
{2-[2-{5-F& &-1-2-8-4-Q- _HEEFRBE- XS E)-FE]-1H-IL % -
4-FEL}-1H-5BL-5-A &) - B - Z B -F E-lRERRBRE= TE

cl N
o \
N
o
N\/\ —
0\[( N N NH,
>r o) N (9]

RELSYER2-BE-LE)-FE-BEFRE=TEHLERWI-
OF 2 FMURFEE  BEEXKOEGEERZ 2-[(2-{5-F £-1-
[2-8-4-2-Z“H AR FEE A - R R E)-FE]-1H-HE 0 -4-F A ) - 1 H-05] Bk -
S-MkE)-BAE-ZE-BE-EAFRE =T B0 mg - 8%) - BN ¢

=
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C;36H35CIN, O MSEFE B [(M+H)"] 700 > & HI{E 700.6 -

HHI1-56
2-{5-BE-1-2-8-4-Q-_HERFRBE-FEE)-FE]-1H- T -4-5
B} -1H-50k-5-FE Q- ERE-Z8)- Bk RS

/
Cl N
N o A
| i Z N
NN N\ —
H NH,
N
B [0}

0
/U\OH
EEEEmEBEROI-SIZER 2T R EUEFEEFE - £ X

HEBEBARZ2-{5-FHE-1-2-8-4-Q-"FEERBE-FEE)-FE]-
1H-0fE oAk -4-Fg BL }-1H-05| U -S-FR B (- B Al A - 2 B)-Fi g L B B8 (15
mg * 6%) ° [ # C31H30CIN;0, 2 MS&T B & (M+H)"] 600 - iR {&
600.4 -

B HI1-57

2-(4-{5-& Be-4-[5-(WE MR -4- 8 B )- 1 H-05| W% -2-F AL - ME o -1- B ) -3-8- 3K
S5)-NN-—RE-FHEE

fl@ﬁ@f &

EE S E RS B EEMI-49F Fralt > 2 8l -
EEEEBRZ2-(4-{5-FE-4-[5-("F W -4-Hc £ )-1H-15| Bk -2- g B -0t
M-1-E Y- 3-E-FEE)NN-ZHE-FHEERKRG@ mg 3%) - AR
C3,H,oCINgOsZ MSEFEE[(M+H)'] 613 » EHHI{E613.4 -

B HI1-58
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2-(4-{5- B B -4-[5-(4- B L B 25 DR U - 1- 0 25 )- | 05 k- 2- 2 ) TR 1.
2)-3-f- 5 R H)-N,N- = B 25 -3 B

QW@&

BRI 1-Q-{5-BE-1-2-R-4-Q-THEEFHEE-EEE)-XE)-
TH-ME D8 -4- 5 AL ) - 1H-I5| R -S-FR B )-UR B -4- 2 |- A - A HEBE=T

5]
Cl 0 N/
o N
0O /N\N
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RELEYERPE-IRIE-4-E-HEAFESE =T i L ZBEWI1-49
TR EUEFHEE BESEEREMNUEEBRZ[1-(2-{5-FKE-1-
[2-F-4-(2-Z B iE HER A - & A )-F A - 1H-E e -4-FR AL } - 1H-n3| D -
S5-Ik E)-URNE-4-F - FHE-HEFKFE=TE - BAN C30H4,,CIN;0sZ MS
st EE[(M+H)"] 740 - BUHI{E 740.2 -

HBE2 ¢ 2-(4-{5-BF B -4-[5-(4- FF B & - R OF -1- 8% &5 )-1H- 15| % -2- %
He]-MEUR-1-5)-3-8-FE &)-NN- FE-K A ERZ
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RELEYERBNISIZE2FFRAZEUERFEE  BEEX
HEE AR Z2-(4-{5-Fg £ -4-[5-(4-F B B -UR UE - 1- Bk 2% ) - 1 H-15] % - 2
B ]-DRE PR -1-E}-3-E-E R E)-NN-ZHE-FRHEEZ (32 mg - 3%) -
B8 Y C34H34CIN;0, 2 MSET E {H [(M+H) "] 640 » #H{H 640.2 -

B I1-59
2-{5-BE-1-2-8-4-C-“HEEFRE-FRE)-FE]-1H-0E % -4-5
& }-1H-15] Lk -5- B g

a o o
o N
L g
INI (o)

[ 2-{4-[5-Fr = -4-(5-)R - 1H-05| Uk -2-Fg BL)-O ik -1-F ]-3- 8K - K &
EL}-N,N- B BE %6 B R B (J8 (9 1-46 » S E26) (250 mg > 0.43 mmol)
TIERES mL)FZRRBERIARMLI-E(CEERE)FNEG2 mg
0.078 mmol) & Pd(OAc), (8 mg - 0.035 mmol) - FFIEEESYWBES R
B TRASIINSGE > A—SIEBRRFEBRZE —SIEBRAEEK TES
CTFM#A3IKR - ERETKZE > REEEYWHAEOACHEH &AW
=L IRBIE - EREBETE®BER - AH A fst #E e B B HPLC AR 4 {E LA

AR EEECERRZ2- {5 B E-1-[2-R-4-Q- R EBRARE-EEH

EL)- 7 B -1H- 0tk M -4- 5 AL }-1H-I5| Bk -5- B R (8 mg > 3%) - B
C3;H;3,CIN;0, 2 MSEH B {E [(M+H)"] 544 » BH[{5544.2 -
EYE Bl
A1 B U K IS e R BB (B k) #1361 53 A7

MBS HBREMERFEPHEBILEY - Btk - £EEEL
SHo A Z B (SrcBlIR) RATPZ H G E SIS R 2B 2 8ifg it - £
ZERCEVMRESZNEEO#EFTRZRBERKN - TAESE &2 E T
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B EY I FE BT & E A -

Fir o3 M Z M 55 96 L 2% PN #& (Greiner) & 96 1. 1.2 pmiR 7K 4 PVDF &
" (Millipore) - ILEHEZRBRE A& ST EE * Z£EDMSO (Burdick
and Jackson)® 22 10-100 uM{E& % » 5-10 nM Btkfg§ (HisfZ i » &
E)> 30 pMBEK 2 & (4£ ¥ = -Aca-AAAEEIYGEI-NH,) > 100 pM ATP
(Sigma) > 8 mMBEIM(Sigma, pH 7.2) > 8 mMH JH-2-55 % (Sigma) » 200
uM EGTA (Roche Diagnostics) * 1 mM MnCl, (Sigma) > 20 mM mgCl,
(Sigma) > 0.1 mg/mL BSA (Sigma) > 2 mM DTT (Sigma) > 1 uCi *°P
ATP (Amersham) > 20%%i 4 & H ## & & B 5 ¥ 2k I (Amersham) > 50
mM EDTA (Gibco) > 2 M NaCl (Gibco) > 2 M NaCl w/1%%5 % (Gibco)
microscint-20 (Perkin Elmer) o

FIFHBEEIH RS MERELENEE - BEELEYWI0EE
BEAHICHEE - #E— R AR —EHRBLLEYWREERMOM
FIEBES—RETWR - #HEH > DL -H B (half-log)FREB{LEY >
LL100 pMBAZAH A3 nM&E R - HIBILERERHEEER - T2 E
FHEETHERH - ERZEFETHEEEME - LT IHEARM
7E Btk #]I i -

HaBE MR CEYUE- BB ELE ST EERGKEE - HH
-2-B§ - EGTA - MnCl, - mgCl, - BSA)HFHEE -
Tk L B4

1) FEETE500 g1 B0 2R M sk BR kL

2) AHPBS K EDTATE R ERAL DLEE 4 20%Bk AL 7K

3) EIOCCTHEEASZEZIRIEREGWrTEEK - DTT
ATP - P ATP )R &2 B ZREM (S K&K - DTT - ATP - P
ATP -~ IRZB)RFEISO# -

4) KBS ERTTHEEEMEE RO - HH-2-8
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% - BSA)® 210 pL Btk & 10 pLIEA L &Y FF #1057 88 -

5) EBkRALEVFRMIO LA SHNEZHEZIREREY) -

6) £30C TEESO uLE S HIEE Y FEI0T 8 -

7) 240 Lo MR EIRAR B 2 150 pnLERRL 48K & DUE 1F 2 fE -

8) 3047 B2 MEWRIEIN - (FRLMT S5

3 x 250 pL NaCl

3 x 250 uL NaCl » &5 1%

1 x 250 puL H,0

9) £65C THZIERFFE hBERT N a2 IR R BB X

10) /7050 puL microscint-20 B 17 PI¥EET #28 51 20°°P cpm -

EH IR 46 B (cpm) 5t BUS MR H 57 Eh

,%.ﬁriﬁﬁtl: = (K& -bkg) / (XEEM: - bkg) x 100

EREMAERERESHBER » HIEMESEETEICs

y=A+(B-A)/(1+(x/C)”))

x=1tEWREE y=%&EM > A=min> B=max> C=1ICs50°> D
=1 (FHFEFER)
1 & T G B B B MBS BTK)#I I TR-FRET (B 2 X FRET) 43 #7

FEBTKSE F 7y #7 £ FHFRET (Forster/22 5t Ir ik 8 H #) K g & M1
$1#10 E TH K ES B BRI 2 R VBB IR R 9B & ¥R BE (IC50) - BTK-Eu
$&-5 %1 LL50 nM BTK-Bioease™ : 10 nM Eu-#i 4 & ([ $## 5 = (Perkin-
ElmerH £% 57 AD0062) Z B 46 /R £ Fl Z Al — /NEF 720K B 4ROR - 437
42 & % 120 mM HEPES (pH 7.15) ~ 0.1 mM DTT + 10 mM MgCl, - B
5 3% 5 78 = &l (Fremont Biosolutions, H$ % STB-K02)2>20.5 mg/ml
BSAZHEL - 1/NBF 2 1% » KB E NI REREVES T EERT104E
MELLEMHES oM BTK: 1| nM Ev-HiAECBHEHRE S (LB
) - fE% 18 nl B A EBBTK-Euffi e $ B % > 0.11 nM BTK-Eu
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K0.11 nM¥BEg~HEH 178 (Invitrogen, H $E5EPVS5593,)8 8 & ¥4 i
12384 FL F & i (Greiner, 784076)F o &K1 3 At Al Z L &S ¥LL10x
s E B H /£ DMSO H DL -3 838 & 3 17 2 8 % 2 DL 4 A 10 8L i
4R o BHACIBFRETFE » #& LADMSOH 2 10x R B H L&A
ERP HZEFEREI4C T R 18-24/NEF -

- EEBEZ% > ZFMIEBMG Pherastar® SR8 B 28 (BLEFEXRY)) £
HHBHANRERKE FHEZEE (620 nmE 54 ) K FRET (665 nm&
FZEHEE  HRMEHRBAEXRESELNERGFEIR/NE - H5
M TEAGIE, BRAKREEHEUESFEFERKE - &ZKFRETZH
TJEEERUTERE

% max FRET = 100 x [(FSRi&#u-FSResgns) / (FSRessxa-FSResmra)]

H B FSR = FRET{S 9% EE 2 - 7F Activity Base (Excel)d 4& %1 %
Max FRETH 48 B HEIC50 (%) ~ FEAIE « 2R %CV - FHIC50 & 1=
#E 7= 1% (€ Fd Microsoft Excel H EE R B CRE2RBILHEZ BE —HAT
R ERE -

BE L e o th 2 FUR AL E BB FIN T RIS -

F 11

I-1 0.0068
I-2 0.0046
I-3 0.025
I-4 0.012
I-5 0.0023
I-6 0.043
1-7 0.0026
I-8 0.01443
1-9 0.22
I-10 0.18
I-11 0.2
I-12 0.013
I-13 0.53
I-14 0.00046
I-15 0.00082
I-16 0.0036
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L&Y ICso (0M)
1-17 0.0035
I-18 0.0052
I-19 0.0068
1-20 0.15
I-21 >100
1-22 0.0013
1-23 >100
1-24 0.035
1-25 0.074
1-26 0.014
1-27 0.0037
1-28 0.0069
1-29 0.0043
1-30 0.0061
1-31 0.029
1-32 0.022
1-33 0.43
1-34 0.0251
1-35 0.0018
1-36 0.005
1-37 0.05
1-38 0.15
1-39 0.024
1-40 0.023
I-41 0.052
1-42 0.13
1-43 0.0013
1-44 0.008
1-45 0.0017
1-46 0.0042
1-47 0.032
1-48 0.0032
1-49 0.0014
1-50 0.0025
I-51 0.0011
1-52 0.017
1-53 0.0017
1-54 0.0029
I-55 0.0051
1-56 0.0031
1-57 0.0033
1-58 0.0021
I-59 0.0120

#EEHCD69RI B Al 2 £ Ifn 7 BA A /E{E Z {1 &
A1 5 Btk #1011 75040 I B 0 7R  BAH AR 52 88 /i 8 2 B4 B VS ML 2 BE
DEIREFUOT -
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ABE=MHWB)EERRESESE  BERUTRS - 24/ A E
FZEY) ~ JFmptE - HHERFNEONRKEEAFEANREEZE
ZRET - MBSV HEPBSTHEBZEIOEMBEHEEYRE - &M
LLZATAPBS 20x)H 2 10% DMSOBEfT = HEERBUELIEEE-K
FERRER - 5.5 nZBBEEGWHBR AWML /AINE2 mL 965 VE
J& 2 % (Analytical Sales and Services, #59623-23)f ; #5.5 uE R PBS
12 10% DMSORINZE & R R ERBILF - FHWB (100 p)iFIIEE
flLp - BIfEREZ1% > ERIE3TC ~ 5% CO, ~ 100%RE T EF305
$ - 18 & T WEF(ab)25% AMEIgM (Southern Biotech, #2022-14 )
(10 ul 500 pg/mLZFHR - 50 pg/mLER &S RE) A E & LR T H R
L)+ B FEREEE 2006 -

20N E R - BB SRR Z PR (15 pL PE/)
B Hi A#HCD20, BD Pharmingen, #555623 » /8,20 pL APC/NEH A
JECD69, BD Pharmingen #555533)—#E7E37°C ~ 5% CO, - 100%8& f&
THEINE BEARETHGREERREZFERR - R
EBREREHE - HKamBE% Al mL 1X Pharmingen® % 4% & /& (BD
Pharmingen # 555899)/&f#% - HAR/E1800 rpm N EE.LS557 88 - EERE
R % Br B M er 2SR H XA 554 mL 1X Pharmingeni® f% 4 & /K
A BN ZRIEEREC - Mk L5 RERErEL M EFACSE &
A (PBS + 1% FBS)P ik - ERQEREH 1% > BREBERAEEENE
JF 180 L FACSR &R+ - Mt an#8 Z W S EBD LSR 1L A 4
R EZHTS 96FL %48 L ETTAYI6FLIR F -

FEHASHAMAECEZEERRERBEHER  BNBEBHEEN
Cell Quest Software}15 H /7 LLIG1EAMMEE - W FEBFACS T A
(Flow JO)Zr#T4ER - M LS W ZIICSOE R K ECDOISG MM H
STEEBUNS0O%RYRTE - Z ECDOS MR B IsMRIB Z R IN K o
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CD20f7 M (8B ¥ B FL 2 F391E - EHIRSERFMEST R Z LN FEHE
Z1&) - EAXLAitERA R A3 » EH 2015+ EIC501H -
F Ramos 4 il o {1l & B4H B 7E 1B -B4H Ba FLIPR 53 #7

EHNENRLEmE MY >BHEEKE ENEE > KB HE
IS YA BARIEL -

BAHAIFLIPR >t B B AR 2 ThAE 5 0% » &% AR R E B E 1 &
FIHNEIIgMIE R B R HBENGEEINEE - FERIBER
(f 7040 T ) 55 Ramos AT (AN B E R K HEE 4. ATCC-No.
CRL-1596) - £t Z Rl — K » ERamosHEF B F N H i 4 B i &
E (8 EAAERE ) HBL0.5x10E 4 A/ mL> B 5% B N 4L S B BB i
oo FEOMERXR - BT E B LI x105E MM/ mL> B B N %%
REEE TP A AL uM FLUO-3AM (TefLabs H $2 520116 » £F fE /K
DMSO K 10%E BB BE F 8F) T £ BEBEE T - HE37C (A% COy)
THEEIUNG - BTERMEMII TR > FEHEOGTE > 1000 rpm)y
SEAMAE - DA1x10°{E 4f Al /mL 75 % )% A FLIPR4E & )& (5 i 40 F) - EL B8
% DA FL 1< 10° ([ 4 At 53 B 7> 96 FL 35 -D- 8k e % %% 5 2 B /3% B M (BD
H#%3%8356692)% - JRAIE100 upMZE0.03 yMEIE N SEEE(TER
B > UTHEBMIELCEYw  BEFEHAHE - EAERTTEE3I0N
$% o #EHIRN10 pg/mLiiIgM (Southern Biotech » H $%5£2020-01)#I
JRamos#4fi fl Ca® (S 58 {# # H ff FLIPR (Molecular Devices » F B &
480 nMIH B EE 5 2 CCDMEE R EIALIRZ 2 15) L 80 -
BEE/EER

ERITBESE CRPMI 164052 B &K > HE B L- %8 K &
(Invitrogen > H $% %% 61870-010) - 10% f& 4 fu ;& (FBS, Summit
Biotechnology H $% %% FP-100-05) ;: 1 mM X Fd i % (Invitrogen H %% 98
11360-070) ©
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FLIPR4E & &% : HBSS (Invitrogen > 5 $%%£141175-079) ~ 2 mM
CaCl, (Sigma H $% 9% C-4901) - HEPES (Invitrogen > H $% % 15630-
080) ~ 2.5 mMN k& £F (Sigma * H §% 95 P-8761) ~ 0.1% BSA (Sigma > H
$% 55 A-7906) ~ 11 mM%]j & ¥E (Sigma » H $£9EG-7528)

{LEHmESER

B TERFI0 pMTZ S & & MEE » H#F24 Lz 10 mM{L
EWHEESTRKAEDMSOF RG )R EST6 uLZ FLIPRG & F - Ml
s b & )45 F2 IR FLIPR 4R 187 )&% & (£ i Biomek 2000##% 28 A\ Ik 12 & & &
BY EAUTHERZE  #£% > 1.00x10* M~ 1.00x107° -~ 3.16x107
1.00x10°°~ 3.16x107 ~ 1.00x107 ~ 3.16x10°% «

AT IR R AT A

i A & K- /NG &t (5 FH Molecular Devices FLIPR¥f B8 & 4% 51 &
MRS - BFEHANR RIS E BREFILEER)REH G
P30 - {55 A3 JE 4% 14 # 4% # & (GraphPad Prism#K £8 )HI E ICso ©
NEBEEBFE ZHE X (mCIA)

EFEOX  NEANEBEEL(J)ERE2HRER(CFA)F 2 H
RERCEBNAESH L BEBETHN  EREREARES%R  §)
VIRFELI2I B35S KR ERBG R - BETR I BIEFHEBHEE2IR2 KK
HEEAZEHRERJFA  id)PZRBIEEAMEBESDS (E58) - F5520
RZEBBRRESHYZEMEAE X (1325 2 R T M) T
& fE > HEWEBZEY - mHET%  H/hEELS B EEGER
DA ERY I (BB 2 -3 B ) R4S BEAR R4GEE » B R —R(QD)KF K
M X (BID) -

RKEBERERESFEZHE R (CIA)

EREOR  REAEFAZ2HFRERJFAF 24 NEBRES Z

ABENEFHGOESH EZBEUER - FNETR > TREEN
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NEFHBEZBERUBEREBEEOALARIMBESNG.d) - —&E
MHEBEREQEIN ZERI-IVREEFIFEGER - BF14XRE > T70F
S At (R &1 3k Z 5P (5 )FP IS BV Z RE B R S ' - Eh¥ A (% 13 0a 7R ) DA
FEBGMERAE SRR FEGFAB 4 EE B DR E Ry B 8B B 2-38 ) & 45
BEIARAGEE 0 B A — R(QD)EE KW R (BID) -
[BR 61 3R P A
EMEHREES - FHESO R M AKEE 2 F R REET
EE > ZL T REBEEREB T XA Z ERFTIEN ¢
soar ¢ 1= /N —{E Bk 2 FE AR e /B SR 4L -
2= & 3¢ W {& LA | B & fE AR -
3=NZ4ERHER - R ME LR -
4= (& N\ Fe ik 22 8% B RR 61 3k
N AT C AR OREITE R E N H AE S — (B B % 2 i AR B

BHXEHE  BHLZE-—REZEBREFR - #FHB4E IG5 M b0
KERBE/NBZHMEIXRER  BEIWZHKRELT H16 -
N Bl S P I O A B

0.2 mLE F 7100 pgll 5 & H (OA)RE BE N (i.p.) 8L 1
Brown-Norway KE » 8HE — R > FE=HEEO0 - Th14XK)  FE21XK
(B —REILZ%B&—H) REEOCAREBERIME(1% OA > FE4IH
#)Z A0S/ N B SRAL SR Y E Tqd S BB ERBE 21K
24/NEFER R - RN c BFAIEEMRENE KM > SR HARME
B RPK - EAREEE A APBSELIR - HBALRE SR S M
R E R EROMmMEBRE 8 o £ fH Coulter Counterfll iE 4l B >~ & 47 3 1%
(20-100 pL)FZHE A MIKEE - HREEZ G MBRE & > 50-200 pL>
% &n 72 Cytospin ¥ B .0s H &k /7 FIDiff-QuikZi 8 - (F A EER ELERIR
BAXZEMCAHERAR - BEMEX - BPEAmMEEKE@RZ
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PIstE HRM B E 7L - B HIBKEMLE > Btk Z (AR M &I BlE
OABME R MBZ KRB ZBALFERBE V2B a Mkt & -

LA HERENSEHA RGO EFAM AR - DUERER
KERZHE - AEREKMEREM S A > TEBKNBFEEFNGE
CHENETHERER - Rt > EEEZ > N ELHEAERBREER
FFIRAFIMERT - Nt > ARHANBE A ESED LHAREE > MES
EUTENAFENEEEAHZEFFENTEREZEZYNE
B EE B R b E

AHEFBEDASIBZAMAERR - EFBEERHRYE LS
ARG EXHANERFAAEY » HFAREROESERIHEFR -
HEMNHEFRNOREB ML ER—K -

[FFoeaiiA]

S
B iiiR
AR
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R B HIEBRE » SHIENERBRA ~ A - rikE
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R (BB S5 2R SR BB SE 5

R & 5 3B I

(CH;).N(CH;)C(=0)OC(CHjs); ;

REBAREE ~ BBIRE - BBREE - SE - BENSE

R® Ry 59 L B AR B S5e 2%

REBEARTFELE ~ B9 -

BB fe 2 B AR BR Se 5

R7EHER K R*E # K 5K -C(=0)- ;

REBRFLE - (EER S E

ROBFEEREE
XA CHEN ;
X'BCHZEN ; &

Y A CHE(N ;

C AR

WHBHES RS -
2. MHRFIZEY  EHRE
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RZ
* \ \
Y~ F R*

R’ Hnko -
MEEKRBEIHK2Z LSy HBR'BH -
MFEREIH 22L& » HBYRCH -
MEREIH2ZESY > HPXBCH -

WEERKIAIB2ZEEY
WEFEK|EIH2ZAEEY) >
WEFEKFIZ2Z L5
WEFEKIFAIE2ZEEY
10. WEFEKIAIB2Z/EEY >
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11.
12.
13.

14.
15.
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Mk KIE 2 L EY  HER AF -
MBERIBIH2ZALEY > EPR B FE -
MERBIK2ZALEY > HORBHBEE - G N CERE
B B SEEEBE AL - T I 25 B 4 50 N(CH3)C(=0)OC(CH;); BY
£ -
M RIEIR2ZALE Y H PR IEH -
MBEREIZALE Y > HEEE L FHEB > B

[5- B Bk - 1-(4- 36 4B -8 55 )- 1 H-0fh 0 4= 6 )-[5-(UG bk -4- 3 26 )-
1 H-03| k-2 55 1- B B

(5-F 25 - 1-[4-(2- %0, - 35 4 25 )-2- B 25 - 3 25 )- LH- O 74 4= 2 } - [5-
(UFE B -4 33 5 )- 1 H-08 0% -2- 36 - B

[5-Fe 325 - 1-(4- B 55k -6- % 6, 6 - IhE 02 -3~ )~ 1 FE-0hf 048 -4 56 1[5~ (U
U - 4- $5 5 ) 1 - 03 % -2 56 |-

[5- B B -1-(3- . -4- 36 4, Bk -3
H)- H-03] 0 -2- 25 - F /A

(5- Bl B -1-[4-(2,3- — - 35 55 )-2- B 26 - 36 26 1- T H-0hg 048 -4 5
)1 H-03) k- 5- 55 ) - U6 Off -4 25 - FY

(2-[5- B - 1-(5- 4 -2- FF B -4- € 6 6 - 36 26 )- | H-THE D4 -4 3 |-
L H-03] k-5 -3 } - 0 Opk -4 - 2 - EFV

(2-[5- B B -1-(2- FF B -4- 38 4 25 - 36 5L )- TH-0H 048 4- 3 6 ] 1 H- 03
- 5- 5 } - U Uhk -4 - 25 - T I

[5-Fie 2 - 1-(2- %5, -4- 35 4, 26 -8 25 ) 1 HL- bk DO -4 6 - [ 5- (UG B -4- ¢
) 1H-03| Uk -2- 25 1-F

(5B 2 -1-[6-(2- 8- 58 25 )-ThE 0 -3- 6 1- 1 - OFp 048 4o 3 } - 5- (U
I8k - 4- 3 5 )- L HL-18] 0 -2- 3 - F R

(5-BEH-1-[6-(2,3- -2 S BE)- T 0 -3- 25 - TH-DHE 4B 4- 2K ) -[5-
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(W5 Wk -4-F B ) - 1H-15| Bk -2- B ]-FH i

{S-Pz#&-1-[2-FF B -4-(Ub g -2- A & & )-F & 1-1H- b 4 -4- 5 3 - [ 5-
(U5 Wbk -4 -3 5 )- 1H-15| 0k -2- B |- B i

{S-MEE-1-[4-2,3-Z & -F & E)-F |- 1H-0E 08 -4-F 3 -[5- (B I
-4-Fx 7 )-1H-05| 0% -2 -5 - FH R S

{5-Bg £ -1-[6-(2,5- Z & -F R E)- b UE -3- 2 ]-1H-ME 14 -4- K 3 -[5-
(U5 0k -4- ¥k B )-1H-15| W -2- B |- FH

[5-F& & -1-(2-F-4-FK A E -F 5 )-1H-ML 08 -4-FL ]-[5- (05 O -4- 3k
£ )-1H-5{ U5 -2- 2 ]- B

{5-F B -1-[2-F-4-2-F-FE E)-FE]-1H-RE 4 -4-F}-[5-(1F
Uk -4-Fx B )-1H-05] B -2- 5 - FH

(2-{5-BE &-1-[4-CG-R-FEE)- 2- FE - )-1H-NE M -4-F B ) -
1H-15] I -5- 5 ) -5 UK -4 - B - A i

(2-{5-Fa B-1-[4-(3-IR-F R E)-2-FH E KA ]-1H-ME M -4-FR A} -
1H-15] L -5- 5 ) - 05 Uk -4 -5 - FH i

3-(4-{5-Bg F-4-[5-(WE Uk -4-F A )- 1H-05| R -2-F A 1-OHb v -1 - } -
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