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SEELEXRE - TEHEBSERANBE A BNREE
ABPERYZ 1~ BR%HE - KRB 2 ERY - LUEEW
¥ F 0.01 mg/kg~5 mg/kg > 5 & 0.05 mg/kg~3 mg/kg » B {E
% 0.1 mg/kg~ 1 mg/kg B Z A RKBMBRAMZLEMB -
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(6.2 &M 7 %)
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B BE BT W SRHEXGEZEZ BAHUSA
ERE BRTHABREREBINRE  FIOEEKCORT &
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mg/kg > 0.05 mg/kg~3 mg/kg * 2 0.1 mg/kg~ | mg/kg * 5
£ 5 0.1 mg/kg~ 1 mg/kg -
(0110 M GeEHEETREEBHESZE (Positron
Emission Tomography, PET) &L EEMBRHIESE - XX F K
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H26120) BAan B B = B B ( FOB A% 5 200-09082 - 204-09085)
MUKE  BRFESERYEH(CPEEE)AEER (TR
f5 : 045-16441 ~ 041-16443 ~ 043-16442) MUK ETEE B
&y -

PBB1 : '"H NMR (300 MHz, DMSO-d¢) & ppm: 8.04 (d,
J=7.80 Hz, 1H), 7.90 (d, J=7.80 Hz, 1H), 7.48 (dd, J=7.80
Hz, 7.80 Hz, 1H), 7.36-7.43 (m, 4H), 6.89-6.98 (m, 3H),

6.72 (d, J=8.7 Hz, 2H), 2.96 (s, 6H)
@ o201 (HmEmH 2)
(2-((1E,3BE)-4-(4- (R E B E)FEE)T -1,3- 2 % E)FE 7 [d]mg
% -6-f (PBB2) W& &)
KT & REERE K PBB2 -
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@ [o0121]

S0

Boc,0
EtsN 99%
DMF

-
BocO )

1

4-N-Boc-4-N-BPE-A#4E 76%
NaOH, DMF

"o

TFA
DCM

@‘LMS oH
PBB 2 3 \Njc(

(ZER1VARBR =R TE2-FE-FHER -6-EE (HDWEK)
£ 2-F B -TR R -6-FF (3.27g, 19.8mmol Ay flE Kk — B &

FEE % (150ml) &

Y F > JAA = Z % (6.58ml, 47.5mmol) « DL K

THBE Z-=i T Be(10.8g, 49.5mmol)EY Kk — B E F B %

(48ml)¥E W - i X FE R &

MBER 16 M- BRIERS B

DERBMERERE(ZBZE/TiE= 1:3) Ll 99%(5.23g)
MEXRERSFRUBEEHBNHEERY -
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'H NMR (400 MHz, CDCl3) 8 ppm 7.91 (d, J=8.8 Hz, 1 H),
7.66 (d, J=2.3 Hz, 1 H), 7.25 (dd, J=8.8, 2.4 Hz, 1H), 2.82 (s,
3 H), 1.57 (s, 9 H)
[0122])
(ZER 2 BB 2-4-4-CERTEEHRE-FE-HE)-FE]-
T-13-ZRE)-FHEWR-6-ERB=ZMTEE QBNEK)
EARB =BT R 2-FE-FHEW-6-ZE (1) (947mg,
3.5Tmmo)By Z R E R I (1Sm)BE W+ > IMAMB RO EE
@ (L (892me, 22.3mmol) « BIEIRBIE 10 5 > 2% T E
4-N-Boc-4-N-F B -P9 4 £ (933mg, 3.57mmol)fy — B9 3 A i i
(6.2m)EW - KXEREWER 35 - BRERESYH
ZBRZEWR > WHKES B RKEHEZBZEER 5 X -
BEWERNZBZEMERRBINGERT LigE - LERE
MERERKN (ZBZB/THi=13—->1:2) LI 76%(1.12g)kY
EXESTFEHECEBNEEERY -

'"H NMR (400 MHz, CDCl;) & ppm 8.33 (bs, 1 H), 7.67 (d,
J=8.8 Hz, 1 H), 7.27 (d, J=8.5, Hz, 2H), 7.18 (d, J=8.5 Hz, 2H),
7.08 (dd, J= 15.4, 10.5 Hz, 1H), 7.04 (bs, 1H), 6.84 (d, J=15.4
Hz, 1H), 6.90-6.78 (m, 1H), 6.71 (dd, J= 15.2, 10.5 Hz, 1H),
6.61 (d, J=15.5 Hz, 1 H), 3.26 (s, 3H), 1.51 (s, 9H)

(5% > 4-N-Boc-4-N-HE-WHEEKRBE AL EN A H
2 2007-10675S SRETEC B A HERKERK © )

[0123]

(ZBR 3 2-[4-4-FERE-FE)-T-13-ZHE]-FHEY
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6B ()W)
W HE 2 (4 (SR T AL ) EE]T
A3 REEHER CEES R T EE (2(1.07,
26.3mmol) + & = & B 45 (15.8ml) kB f » WA = & Z B
(15.8ml) » H5 AL & i VR 32 2 /NBS « R ER B WIS - 1045
B v AR K o B B VR AT 6 R R B A YR o R U - 4
BB I b Pk B 99 3 K Z BRYE IR 3 - L 72%(587me)
NEREBHEBIRGEBONYERY -

o PBB2 : 'H NMR (400 MHz, DMF-d;) 8 ppm 9.56 (bs, 1 H),
7.72 (d, J=8.7 Hz, 1 H), 7.39 (d, J=2.2 Hz, 1 H), 7.37 (d, J=8.6,
Hz, 2H), 7.28 (dd, J= 15.5, 8.9 Hz, 1H), 7.03 (dd, J= 8.7, 2.0 Hz,
1H), 6.95-6.81 (m, 2H), 6.85 (d, J=15.4, Hz, 1H), 6.64 (d, ]=8.4
Hz, 2H), 5.65 (bs, 1H), 2.83 (s, 3H)

ESI-MS: m/z 309 [M+H]"
[0124])
(& B E B 3)
( 2-((1E,3E)-4-(6-(FF 2 B 6 ) 2 -3- 25 ) T -1,3- = 6 25 ) % 3¢
[d]Em:-6-B (PBBI)MARK)
& W T 54 i 12 B & B PBB3 -
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L TG
N NO, N NO;,
(4] {10)
Q \ \
N RO O‘QP OQ
o e SN e SN
AL < Raa ! n

@ [0125]
(HE1: k&w (10) MER)

BRAT  EWEW (9) (30.45g, 150.0mmol)& N,N-=
PO F MR (450 mL)d > I A 33-ZZ & E-1-F A
(58.58g, 450.0mmol) * & {L$#(11.18g, 150.0mmol) ~ U T X Z
Bt &% (13.57g, 45.0mmol) - B EE$F(31.10g, 225.0mmo) LA & Z
B 41(1.68g, 7.5mmol)IL HIBE 100C » REHBEE - BEK
FEVE > MOAZ B Z B8 LA R IN BB EE 3G 4% o 30 ME WG A B g
FMKERETA  HZBZEENARE - BRBWNETE
B ERETHEREE  BEHLEHEBN (BHE @ &
) BREKUTESEELED (10) 3.31g-
[0126]
(B2 k& (11) WEK)

BRAAT  BHEW (6) (5.98g, 18.96mmol )i Y 4, 1k 1
WM (166mL) UK ¥ % 0 W M0 OE A 3 (60% W, 758mg,
18.96mmol) - MR EWF BEEE » B 30 D WERMNLA
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¥1(10)(2.94g, 16.50mmol) - FRIB K% > & X FE W 0 E Kk &
B ENLEBRY TCTEEYPINMARE  BEBERET
HME LAFEBEES FHHENLBRYILERE FTEE
mMESEELEY (11) 4.06g -
[0127)
(ZR3: tha& (12) WEK)
& (11)(3.96g, 11.67mmol)i] Z BZ ¥5 ¥ (76mL)h »
A ZB(76mL) - #(3.06g, 54.79mmol)L & 12N E& £ (16mL)
Q@ vEpEw  WREREKSTHFEEEMAKERS -
B EY - EREYHIMAFE  BRTEE  FHEBHE
REBBTERE LUEXBRN(BREAN - KI5-&15/FE =
20/1) I RERMMESEELEY (12) 1.29g-
[0128)
(FR4: &YW (13) WERK)
SRAT > FHEYW (12) (1284mg, 4.15mmol)# N,N-
" HE PR EERQInL)KIB % A INE R (60%H, 183mg,
4.5Tmmol) - MR ERABREZE > 89 30 D ER > FINK
H &2 (556mg, 3.92mmol) - # K FEWE MBIk h## » X6 A & 15
EN - -BARERENREKES  THRBRETGREL
HMERERBTHEE FHUERXEBN (EHE : 8-> &
H/FEE =97T3) BRERUMESEELEYW (13) 188mg -
[0129])
(ZB 5 2-((IE,3E)-4-(6-(F EFE )M E-3-)T -1,3-2 4%
H)FRH [d]E"-6-B2 (PBB3)H & K )
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BERAT > BEY (13) (184mg, 0.57mmol)Ry = & H
FEERQIMLWSAIE-78C % > M T =R (1.0M Z & F I
¥R, 2.85mL, 2.85mmol) - X EMABEER » BHLBE®E -
B OIN SRS AKBRURBRB S INE KB TIMAE X ER
THETHME  EILRY - ERBEYAKUR ZEBES
MAFESHREE BREBRERBETHER  EHUER
Jetr (REAAE : &5/FEE =97/3—>19/1) 1 5EE R EE
BENLEY 120mg -

® PBB3 : 'H NMR (400MHz, DMSO-dg) & ppm: 9.83 (s, 1H),
8.09(d, J=2.29Hz, 1H), 7.71(d, J=8.70Hz, 1H), 7.69 (dd,
J=9.16Hz, 2.29Hz, 1H), 7.32(d, J=2.75Hz, 1H), 7.22 (dd,
J=15.57Hz, 10.53Hz, 1H), 6.87-7.00 (m, 3H), 6.84 (d,
J=15.57Hz, 1H), 6.83 (d, J=15.11Hz, 1H), 6.48 (d, J=8.70Hz,
1H), 2.80 (d, J=5.04Hz, 3H)
[0130]
(EREMRE 4)
(2-((1E,3E)-4-(4-(F E R E)F E )T -1,3- /% &) H [d] &
i$-5,6-—_F (PBB4) BI& K )

IR TIIE R ERE &R PBB4 -
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SRIEE

@ [(o131]

(ZERI1:6-=ZRTEEREE2-FE-FHEY -S-HE=HK
TEE L&)

£ 2-FRE-F MW -5 6- " F2(6.22g, 34.3mmol)iy K =
HE HER I (260m)B R+ > MA = Z £ (23.2ml, 172mmol) -
"B -= T B (37.4g, 172mmol)iy Kk = K %
A8mD)BE R K 4-" R EEE M E(838mg, 6.86mmol) - X
BREEVRHE 4 /I - -BRERSYER UERBRER

HO N

-
HO S
BOCgO

4-DMAP | 94%
Et;N, DMF

BocO N
Ty
BocO S

4-N-Boc-4-N-PE-pyizEs
NaOH, DMF

Boc\
N
X
5 N OH
%

TFA
DCM 1 58%

27%

CI X
PBB 4 § N OH
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B (Z B Z BT BE=1:4) - BL 93%(12.26g) i 2 K1 15 {F B
e 18t B B B L R -
'H NMR (400 MHz, CDCl;) 8 ppm 7.81 (s, 1 H), 7.72 (s, I
H), 2.82 (s, 3 H), 1.564 (s, 9 H), 1.558 (s, 9 H)
[0132] |
(5B 20 (4-[4-(5,6- ST F IR 22 )T -1,3-— 5 )-
RE)FEBFRZATE OBER)
S RTREREE 2L EHEY S EESRT
@ 5= (1) 217e 5 Tmmolwy = P E R GOmDERE A
WO R 09 B B L S (1,428, 35.6mmol) - IS IR IE R 10 55 -
Z W TR 4-N-Boc-4-N-H 3 -py £ B8 (1.5g, 5.74mmol)&y
SHEFEKG MDA - BREREAMER 4.5 -
FERCYRAZBZERE  GHKES - BAERZEZ
SIS R o MG A B IKH Z B Z B AE B B SN 85 0B 3 L O
B NERBREBERY (ZHZE/TE-1:1) Ll 27%
(667meg)ky 2 o6 16 18 {F 55 15 -3 €5 5 48 60 301 < 26 (0 1) -
'H NMR (400 MHz, DMSO-Dg) & ppm 9.51 (bs, 1 H), 9.42
(bs, 1 H), 7.51 (d, J=8.5, Hz, 2H), 7.29 (d, J=8.3, Hz, 2H),
7.285 (s, 1H), 7.26 (s, 1H), 7.23-7.10 (m, 2H), 6.95 (d,
J=15.1 Hz, 1 H), 6.94 (d, J=15.1 Hz, 1 H), 3.19 (s, 3H), 1.40 (s,
9H)
{0133]
(S B 3 2-((1E,3B)-4-(4-(F ML) EH)T-1,3- 6 )%
H ) ME-5,6-Z B (6)9 4 )
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A {4-[4-(5,6- " FCR B - K HEM-2-F)-T-1,3- " H]-%E
E}-FE-EHABE=HTEBE (5) (614mg, 1.45mmol) » A &
HEE@mD)F 8L - IA=ZH LB Bml)  FAL G EIREBERE 2 /)
FF - BREBERERE  UHBEBENRK - BEHEBMERN
R EINBE R KRR MBEE - £ E > BB KESR 3 X
ABTE 3R LLSSNMIERQIomg)EBES X G EEY
HEERY -

PBB4 : '"H NMR (400 MHz, DMF-d;) 8 ppm 9.60 (bs, 2 H),

® 5272 (m 4 H), 7.27 (dd, J=15.2, 10.6 Hz, 1H), 6.96 (dd,
J=15.2, 10.3 Hz, 1H), 6.91-6.81 (m, 2H), 6.63 (d, J=8.1 Hz, 2H),
6.06 (d, J=4.1 Hz, 1H), 2.81 (d, J=4.3 Hz, 3H)
ESI-MS: m/z 325 [M+H]"
[0134)
(GEHEmB 5)
(2-((IE3E)-4-W-(Z R EHEIFEE )T -1,3-ZH E)-3-2 %
-6-F S EL I [d]mE M -3-88 (mPBBS5) M A& K )
FRHEEPBBSHWEM A EEUNFERERK -
[0135]
(ERERH 6)
((E)-2-(4-(4-(ZHERFE)FE )T -1-5-3-H ) 5 [d) g
-6-f2 (PBB2.1) WY& R )
EHE TSR ERE 10 E8UNHFEERERK -
[0136]
(GRERE 7)
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((E)-2-(4-(4- (R EJR E)FEE)T -1-45 -3- R E ) H [d] g
-6-F% (PBB2.2) H9& L)
FRHETIERERD 10 EUNFEELRERK -
[0137)
(EREME 8)
((E)-2-(4-(4-BE H R B )T -1-5F -3- R ) F 7 [d] e ¥ -6- 2
(PBB2.3) WY& R )
FEHE TSR ERG 10 EUMFERER -
[0138]
(EHREME 9)
((E)-2-(4-(6-(— R BB E )M IE-3-F) T -1-4% -3- R H)FE H [d)
g -6-F ( PBB3.1) B9& B )
FREETISHER 10 EUNFEXRERK -
[0139])
(ERERE 10)
((E)-2-(4-(6-(FF & R B ML -3-F )T -1-4 -3-H5 £ ) % 3 [d]
mEE-6-F2 (PBB3.2)HY & R )
R T Y &R B &k PBB3.2 -

op

RE R iEE "
| o J\/j/\on \ 7/&0
o S o) ° & o j/
AL — >LmeE;f — ALL S >L«mYE(

[R5)] (16) an {18

.

oy_

Q

o ¥
N RO N =4 N}—o N =
S v =\ a =\ 4
i T >0 SN A RN St v oA
oA Q — ~o » —_— i

HO s
(8) 19} PBB3. 2
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[0140])
(FE1: ke (16) BWERK)
mRAT B 2-(ZRTEERERE)-S-HULE (15)
(640mg, 2.00mmol)#y N,N-— B X F B % ¥ % (2.9mL) K 18
B > B 0 fix BR 86 (1088mg, 3.34mmol) DL K& B F T (497mg,
3.50mmol)if ¥ - HERNE K AL EREHRTMAK » X
MZBZEEN  -BERERAKUREMNEBKESE AR
BRINETHBRR  TFRETHEE@EE - FEHUEREER (R
Q@ i ErzBZIE=S — ER/ZBEZE-10/1) BRE
RBEMESEELEY (16) 575mg -
[0141]
(FE2: & (17) BERK)
mRAT EHEYW (16) (568mg, 1.70mmol)iy = Z %
¥ M (1.66mL, 11.90mmol) 5 > ¥ il Bt {£ TE # (39mg,
o.2ommol) C2-NR-1-EE(191mg, 3.41mmo)A B — R E (=%
B#)3E (11)(24mg,0.03mmol) W #E # - R E R BE®R > HENIE
BWAMANK > TRHZBZEZEN - BEBBHKULHBINE
B FAMBRAEFEZREZ  EREBETESESEE - #H
DERER (BHEB - EiE/ZBZE =4/1->FE/28 28
=3/2) BEREREMESE—E/LEY (17) 400mg -
[0142]
(FE3: ke®w (18) WEK)
BRAT > EhHEY (17) (393mg, 1.50mmol)fy — B 1
B (7.50mL)H > N A = Z & (501mg, 4.95mmol)A & = &
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{5 08t 0 85 & 90 (716meg,4.50mmol )3 18 ¥4 - FE 58 B EH I8 4 7%
ERERTIMAK LA Z B ZEEN - SE EE A AR
BRI R KR AR SRAT MRS o T R T S B 0 % -
B LEREN (REE - BR/Z®ZE=20/1- F5/7 5%
ZEE=10/1) SRBERUTEEEELEY (18) 315mg -
[0143]

(BT 4: ey (19) HER)
SEAT B HAYW (6) (315mg, 1.00mmol)# Y &, i

@ m(omL)kis % o 7 NIE L (60%, 48mg, 1.20mmol) -

SRR A BEZEBR 30 HE%  FINLEDWU8)G]2mg,

1.20mmol) « BRI %% » R B DMAK - 3 I 2 B 7 B

AN - WG R Rk DR B K Y - R R 8 B 85 0

o ERETHEREE BEUTHEN (BB B

7B ZEE=10/1— B b/ Z B Z B = 5/1 )16 T 18 RS B T 678 B FE

L& (18) 340mg -

[0144)

(BB S (E)-2-(4-(6-(F E I E)HIE-3-2)T - 1-5 35 1)

E5E[d]E W -6-B (PBB3.2)#0 4 )

SEAT B (18) (336mg, 0.80mmol)iy = & &

f5 V5 ¥ (4.0mL) % A1 B -50°C 7% » 1 F =L (1.0M = £F o

V¥, 6.38mL, 6.38mmol) - 4 7 FE Tk 596 T = IR 6 RSB T -

BN G 8K U DA R B B SR 7E VKA R A B IR JE W

TR WL EY - BRI KR RS -

EEHEBEY T MAFELEBRE  BRARYERET &
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BT AEE LS (4) 130mg -
PBB3.2: '"H NMR (400MHz, DMSO-d6)  ppm: 9.95 (s, 1H),
8.19(d, J=2.29Hz, 1H), 7.78(d, J=8.07Hz, 1H), 7.48 (dd,
J=8.70Hz, 2.29Hz, 1H), 7.36(d, J=2.29Hz, 1H), 7.18(d,
J=16.03Hz, 1H), 7.13 (q, J=4.58Hz, 1H), 6.97 (dd, J=8.70Hz,
2.29Hz, 1H), 6.85(d, J=15.57Hz, 1H), 6.48(d, J=8.07Hz, 1H),
2.81 (d, J=4.58Hz, 3H)
[0145)
® (smEma
((B)-5-(4-(6-(f 3 ) 3 [d]ME M -2 35 ) T -3 4 - 1-4% 2 )-N-
S W0z -2-B (PBB3.2N) H9& B )
1% B F 51l & B 7 %2 [ & & PBB3.2N -
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Mel
7\ 7\ 1~ H—NBoc
g SV UL S O

TMS—~==—H
> TMS—== @yaoc —_— H——B—@—Naoc
Pd 1513 =N Me =N Me

tam A

s s BocNHCOOMe $
BocN
Loy — o s QO @0t
N N NaH MeO” Y0 N

12

13 14
NaOH/H,0 s s
BocHN =
— BWHN/U >—COOH - /\@ )—COOE!
N Z N
15 18
BocHN S — o BocHN S
—— )—CH,OH >—CHO
N N
17 18

Pha@CHzBf Br /ﬁ >~/"N8r

& A

Pd ASIR mn’@:*")./—e_O hBoc
y N  Me
‘ HEES RS N 20

H* H2N/©iS>J_9{>‘NHMQ
— N, N

PBB3.2N

[0146]
(ZEL12-(N-(ZHRTEERE)N-FEKRE)-S-Z R E g
(ke A ) BIER)

i’ S-BLULIE -2-EEREBRYE  2EEBTEUYEY
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B R ELZXBEKRKAEBK (N-Boc fb LK B & 4
W02010/024769 - Z & & {k ' C.B.Aarkeroy et al., Dalton
Trans.,2006, 1627 ) o

'"H-NMR(400MHz,CDCl;) & ppm:8.47(d, J=2.0Hz, 1H),
7.75(d, J=8.8Hz, 1H), 7.68(dd, J=8.8Hz, 2.0Hz, 1H), 3.41(s,
3H), 3.15(s, 1H), 1.53(s, 9H)

Ho o RRIBWEIRE 2-BE-S-ZREMES 2B R
( C.B.Aarkeroy et al., Dalton Trans., 2006, 1627) K& F -
[0147]
(ZER2: 6-(RFE)EHBEW-2-FEUINNEK)

FE &AL (34mL) 1 - & 6-FF EFE M -2-5 5 (CAS
No. 39785-48-3)( 1.18g, 6.77mmol) ~ N-R B FEE T % ( 1.22g,
6.85mmol) LIRME T (0.14g, 0.85mmol) [EF F A0
DINKFE 1 NI REBIRGE  BYBEEBITGRER UM
FEREHCERMNEELEY (1.17g, 4.62mmol) -

'"H-NMR(400MHz,CDCl;) & ppm: 8.20(d, J=8.4Hz, 1H),
8.01(d, J=1.6Hz, 1H), 7.68(dd,J=8.4Hz, 1.6Hz, 1H), 4.64(s,
2H)
[0148])
(ZHR 3 N-Q-FEFHER-6-EFE)VTFHRE_RB =R T £
H s (14)8 5 L)

RO EZARBR =R T E&FE (0.48g, 2.8mmol) & DMF
(6mL) #HWIKE > DA 60%&E gk (0.11g, 2.8mmol) ###
30 s o HRMA 6-CGRHFE)EFFEM-2-FEE (0.58g,
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2.3mmol) By DMF (6mL) B - RERBEH 30 58 - £
FEREWFMAKILER ZBEZEZER - LWEBE BT EH
ERVRRESTFRETFTEAIRENEELSEY (0.71g,
2.0mmol) -

'"H-NMR(400MHz, CDCl;) & ppm:8.17(d, J=8.4Hz, 1H),
7.92(d, J=1.6Hz, 1H), 7.60(dd,J=8.4Hz, 1.6Hz, 1H), 5.01(s,
2H), 3.85(s, 3H), 1.45(s, 9H)

[0149]
(ZRA-(ERTEEREEE)FE)FEHEK -2-REH
Ee (16)89 & B )

£ N-Q-aEHER-6-EHE)TEE _AB=HRTEH
Bg (0.71g, 2.0mmol) BYRE (19mL) BERFMA SM R E 1k
sk (2.05mL > 10.25mmol) RERER 4 H - A BB
TRIR > MAKLERZBZEZER - AEMEEK%E B
FiBRSHET Rk - R BRI L WEREBENFE (25mL)
oA IM EEEZ(1.04mL> 1.04mmol ) REE R 30 8 -
HMmA IM EE (1.04mL- 1.04mmol) RERE# 30 58 >
RZBIZEWRBRETKE R BREBEMESES S
FHECEHBENEELMGY (0.62g, 2.0mmol) -

'"H-NMR(400MHz,CDCl;) & ppm: 8.19(d, J=8.4Hz, 1H),
7.90(s, 1H), 7.50(d, J=8.4Hz, 1H), 5.0(br, 1H), 4.49(br d,
J=5.2Hz, 2H), 4.09(s, 3H), 1.48(s, 9H)

[0150])

(R 5 (6 (=R TERERERE)RE)FHHER-2-F)H

65

7



1627166

BB E )
£ -(ZMTEREREKE)FE )R EW-2-X B F
(1.02g,3.16mmol ) By F EZ ( 52mL ) F ¥ o A W & 4L $8 ( 359
mg, 9.49mmol) RNEJRBEH 1 N - EREESY S INA K
HIZBRIEZERN - FARMBENEGZR - KEEREEE -
FERREHEEHBENEELEY (0.93g, 3.16mmol) -
'H-NMR(400MHz,CDCl;) & ppm: 7.92(d, J=8.4Hz, 1H),
7.80(s, 1H), 7.38(d, J=8.4Hz, 1H), 5.07(s, 2H), 5.0(br, 1H),
o 4.44(br d, J=6.0Hz, 2H), 2.97(br, 1H), 1.47(s, 9H)
[0151]
(ZER6OC6-(ZEMTERERERE)FE )L HEMR-2-BE(18)
B & )
FEO-(ZHRTEERERE)FE)EHEW-2-F)HE
(1.65g, 5.61mmol) W Z & B H (80mL) ¥ ¥ &0 A & HF —
B T # %l (Dess-Martin Periodinane) ( 2.52g, 5.94mmol) » R =
BERE 6K - LDUYWBEXENMBEREESYRER > EEE
REGEBERNEZELEGY (1.43g, 4.89mmol) -
'"H-NMR(400MHz,CDCl3) & ppm:10.16(s, 1H), 8.20(d,
J=8.4Hz, 1H), 7.93(d, I=1.6Hz, 1H), 7.54(dd, J=8.4Hz, 1.6Hz,
~ 1H), 5.0(br, 1H), 4.50(br d, J=6.0Hz, 2H), 1.48(s, 9H)
[0152])
(TR T:2-(B)-2-RZIEE)-6-(EMTEERERE)FHE)
EHHEMR (198 &)

R OR P E)=ZFEH (2.70g, 6.19mmol) #IF ¥ THF
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(27.5mL)» walR-78C A FE-55CTLL T IIMA = T B &
(potassium tert-butoxide)( 703.5mg, 6.27mmol ) THF( 21mL)
BR BH1IAE -ERXMA(CERTEEREKE)FE)
FEH UL -2-F2F5 ( 1.43g, 4.89mmol) # THF ( 24.5mL) ¥ ¥
R-78CHE# K 3.5 /INEF - F RFEWK 0°C K U % o A 88 Fl i
BREHKBEW (30mL)» HRMAK - ZEZEETIE - B
ERERZR BETREZUVBEREBENMBUESES D
BEREE/LEY (0.64g, 1.73mmol) -

® '"H-NMR(400MHz,CDCl;) & ppm:7.95(d, J=8.4Hz, 1H),

7.77(br s, 1H), 7.40(br d, J=8.4Hz, 1H), 7.395(d, J=14Hz, 1H),

7.388(d, J=14Hz, 1H), 4.9(br, 1H), 4.43(br d, J=6.0Hz, 2H),

1.47(s, 9H)

[0153)

(FEB 8: (E)-5S-(4-(6-(=MTRERERE)FE )R FH K

2-E)3-TH-1-RE)-2-(N-(ZRTEERE)-N-FE ) HE

Mt e (20)F9 & A% )

A 2-(N- (= T8 E B E)-N-FH B IFHE)-5-Z e E kg
(0.83g,3.57mmol) 1 2-((E)-2-BR ZfF H)- 6-(Z /R T | E #&
EMEE)RE)FHEMW (0.64g, 1.73mmol)» DIE T & K &
ol 33 CHEK S AENEFESEZEELEY (0.68g,
1.31mmol ) o

'"H-NMR(400MHz,CDCl;) & ppm:8.49(d, J=1.6Hz, 1H),
7.96(d, J=8.4Hz, 1H), 7.81(d, J=8.8Hz, 1H), 7.78(br s, 1H),

7.70(dd, J=8.8Hz, 2.4Hz, 1H), 7.40(br d, J=8.4Hz, 1H), 7.25(d,
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J=16.0Hz, 1H), 6.84(d, J=16.0Hz, 1H), 4.95(br, 1H), 4.45(br d,
J=5.2Hz, 2H), 3.40(s, 3H), 1.54(s, 9H), 1.48(s, 9H)

[0154]

(ZB 9 (BE)-5-(4-(6-(FZ F E)F H e M -2-5)-3-T /& -1-4
FH)-2-(REZE)IE (PBB3.2N) &K )

B (E)-5-(4-(6-(Z= TEREREKRE)FE)FE HmEu 2.
E)3-TRH-1-RE)2-(N-CZHRTEEHRE)-N-FE ) E g
(0.28g, 0.54mmol) MMAEI & HF i (4.4mL) H=ZH 2B
(44mL) WEEHTF  NREBREBEHR IS NEERBREBESE - £
BRETMAKBRSMNENKER  SUEPRRENERE > K
HHEREN 5SCREBELZBEMESFESEN KEENWEEK
&%) (168.5mg, 0.527mmol) -

PBB3.2N : 'H-NMR(400MHz,CD;0D) & ppm:8.13(d,
J=1.6Hz, 1H), 7.93(d, J=1.2Hz, 1H), 7.89(d, J=8.4Hz, 1H),
7.52-7.48(m, 2H), 7.16(d, J=16.0Hz, 1H), 6.94(d, J=16.0Hz,
1H), 6.50(dd, J=8.8Hz, 0.4Hz, 1H), 3.94(s, 2H), 2.89(s, 3H)
[0155) |
(EREME 12)
(2-((1E,3E)-4-(4-ME HEF )T -1,3- " 45 2 )-6-F & H F 7 [d]
Wk -S-BE (Corel-4)H) & )
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O I 30 =)
nﬁzml.*i
BnBr, KoCO. BrO N
L a0, e O s O VO
P
I B ~o g W2 ~o g HE3 o ~Fa  pma O Br
4 5
1 3

NaH NMP BnO.

9_5%%&5____ Bno]r\:[ \ﬂ/ m }_1_(13{: PaC_ HO. N\)_ TBOMSC) TBOMSO N\>_
sH-s ar® iwﬁ No NS PAB-7 \OIIS HR-8 \OI )s

7 8 9
/O/MO Ho.
HO N Ny-N
ggf,ﬁ\l’m TBDMSO } NN, — !\ ) ONT~F II\ \
4. N P >\ et \0 2 S; ‘Pz,o B \O = S -
HM.9 o S B HE-10 E10" g, ™ o,
11 B 11 12
e II
5812 >~\—\
CORE-14

. [0156])
(R 1 1-(FRRE)4- B 2-FEEXEQWERK)

£ 1(15g, 73.8mmol)#) DMF(150 mL)#E & & - i1 A
K,C03(30.5g, 221 mmol) LA R iR L (18.9 g, 171 mmol): fA 100
CH|AE 2/ - -FBHMAKEREL L > IF EtOAc ZEH -
HEMHEXRNERMEERER RBRMEERY > B8 2(17.6g,
86%) o
[0157]

o (FER2 I (FEE)4-R2-FEE-S-BEXQCHER)

# 2(6.73g, 24mmol)fA-10°C j1 ] & HNO;(20mL, 418mmol)
RO OKBE BR (96mL)AVE T #E#: 2 /N - BT L EBIL S &
15 3(7.68, 97%) -

[0158]
(FEE3:S5-(FEE)2-R4-PFEEXHDOWER)

£ 3(8g, 23.7mmol)Ey Z EZ (200mL) Bl & 7K (20mL) & &

o B OCH FTH DR HCI(SmL) » FEHZHF > A 0Chl A&
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1(7.95g, 142mmol)it 5 BB 2 N - 15 % JE S0 E B K &
T PRZKEE © A 10N NaOH #§ JE Wi g /L > I LL EtOAc ZE Y -
£ 15 O 7 B AT UL A - P UM A B TR 4(5.1g, 70%)-
[0159])
(B 4 N-G-(FEE)2RAFEERE)ZHEG)NA
B
7E 4(5.1g, 16.56mmol)By L IE (30mL)YE R & » A 0°C il A
B B BT (1.56mL,16.56mmol) » 1A S I8 B2 1 /NGBS - 36 X FESRTE
@ prTrE BEGHBEAAERE . LM EOAc HI - &
£ RE B M - R R RS 0L 78 5(5.0g, 86%)

[0160]
(FBR S (N-S-(FEE)-2-R-4-FEEXER)ZRHEK(6)
M5 B)

f£ 5(5.0g, 14.3mmol )l FHE(SOmL)EHBE W+ » AL
E (2.5mL, 28.5mmol) -~ 2 ZR & Bl (7.5g, 18.6mmol) » ¥ X FEIE
EUR 1200CHB2/IN\KF - BXEREYWEERTHA  BE
WH - 2 > IMAZK > F EtOAc ZHY - & #E KBy A #+8
RHE - BRHELERYER > EE 6(3.2g, 61%) -
[0161]
(ZE 6 5-(FRE)-C-FHRE-2-FEFEH[dER(NHVEK)
£ 6(2.9g, 7.9mmol)#y NMP(200mL)¥& ¥ h /2 E i 0 A
NaH(0.286g, 1.2mmol) - R RIERE G 150CHEE 2 /K -
LB WIEEEIR T Al 0 DLK/KE WL A EtOAc ZEHY -
REHERNEHBRE DEXBTREER BN - #
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hE e oHERMALIRE HEHRHELBNBSELERDER
1§ 10(0.55g, 44%) -

[0165])
(ZBR10: ZZHEG-BE-6-FHERIF[dImem-2-F)F H
BEE (1) & 5K )

# 10(0.55g, 1.4mmol)A R Ba BB = Z EE(0.23g, 1.4mmol)
HEEY £ 100CHA 2/ -FHEXBMEHERDE
B, S 11(0.31g, 65%) -
® [0166]
(ZBR 11:6-FH EHE-2-(1E,3E)-4-4-THEF )T -1,3- 2/ &)
B [d]mE sk -5-F (12)B9 & B )
#£ 11(0.33g, 0.99mmol)# DMFOGmL){B R ERF » R 0C
A B EE$R(0.1g, 1.86mmol)» RAEFEEEHRE 30 58 - R
ZHRIMA(A-IBEFE)NEE (0.11g, 0.62mmol) - #E# 30 4
o M IELKEw  THEEBRKRNK <& BREERES
P 7H EtOAc Z - B EHEKXRNERBRELZ R  EE
12(210mg) - NETHE  EERULSRFER -
[0167])
(FE 12: 2-((1E,3E)-4-(4-FEEFEE)T -1,3- " & )-6-F &
IR FF [d]BE M -5-B2 (Corel-H)BY & B )
# 12(0.55g, 1.6mmol) ~ ¥ (0.73g, 12.8mmol)LL & &8
NH,Cl ¥ (2 mL)#y EtOH(10mL)E& ¥ > 7£ 80°CHIZL 1 /)
o2k BREBGALEEWELRKER - BREER
GRS EE R KFEEL L EtOAc %0 - B M MEEEY
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B> R/ 450 mg 9 Corel-4 - jFH b 180 mg DL &L i & HPLC
BT > /8 Corel-4 (73mg) -

Corel-4 : '"H NMR (400 MHz, DMSO-d¢) 6 7.55 (s, 1H),
7.39 (d, J = 8.0 Hz, 2H), 7.31 - 7.20 (m, 2H), 7.04 - 6.77 (m,
SH), 4.8 (bs, 1H) 3.94 (s, 3H)
[0168])
(BREEH 13)
( N-(4-((1E,3B)-4-(5,6- = FF 4, 2 % 3% [d] B 2.2 ) T -1,3- =

Q@ uxxm)zEE (Coel-SHHER)
f% B F 514 B 718 B & B Corel-5 -

PaN=rgr-$i=l=2
SRR E
/@/CW KOP-ZL‘%eOH 7S g
O N~ (CHiCOKO. MHEI  ON™ 7
A S 8
e o
NBS. AIBN D/\/\
’OI:["}_ cCl,, BR ’OI:[N% P(OC;Hs)y /o:@["\h oN
~o s s ~o s 8 s@a o §  POOCHY:  gmrEA
L 2 3 HB-4
NO. /‘-< >-NH Rx, 8 | ~© J NH
) N M‘//—Q* 2 - SO AN y / 2 HN >~//_j‘©\ o
b 2 ! N =
:@: = A 8+ | o s ¢
~o S sws O S CORE-1-§
o 4 ,
[0169])

(T 1 (E)3-4-FBERXE)NBEEB BN EK)

£ 4-18 & F H B (25g, 165Smmol) LL & Z # (50mL,
900mmoKIE ST > & 0C~-STH TR 20%E & 1k #F
MeOHZB(OmL)ZEEBBUENERL - EREREYELS
1k RAERRERSKE®R - I < A B B EF(80mL) »
R GV 100°C gL 30 93882 1% B K E AR /K (500mL)
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o I HIA MR HCI(32mL) - BEBHESYWHR 100C oz 20
DHEOFE-KR O EHAEKREMSSILAKERE  EE B(20g,
68%) -
[0170)
(ZER 2 2-QRFE)S6C-ZHEEFH(dERQWERK)
£ 1(5g, 23.9mmol)#y CCly IR (50mL)F » FAEIBRMA
NBS(5.11g, 28.7mmol)LL & i 5t & 89 AIBN- ¥ Philips *IR 250
W BUMFERN TR BREREXRESER —CHER -
® HREBESYEHR 2/ G ZHRE _GFRFRBIL U AKKES -
THEAEAILIRE - BHERYEE > E15 2(3.0g, 43%) -
[0171]
(FZBR3: ZZE(5,6- " F & E I [d]me e -2- 2 ) 5 5 0 B g
(3HEI & )

R 2(3g, 10.46mmol)L J 55 B B8 = Z Fg (2g, 11.45mmol)BY
BEY £ 100CIME 2 /N - EAEREBABEHERYE
B B 3(3.3g, 92%) -

[0172])
(ZBR 4:56-ZHEE-2-(1E,3E)-4-4-WBEXE)T -1,3-=
K B )R 7 [d]mE W (4)B9 & B )

£ 3(0.30g, 0.85mmol)) DMF(3mL)EBHRER T » i 0C
fo A EZ M (0.085g, 1.6mmol) » M LAMHF I B ## 30 o8 -
RUELZ A @-TEEFE)RN K8 (0.14g, 0.79mmol) » ## 30
8 BRRELKES  LABEEBBL 2% BRER
Y M EtOAc EW - BEHEXKNWEHBERE  LEHERE
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B > 15 4(0.21g, 65%) -
[0173)
(Z B 5 4-(1E3E)-4-(5,6- — S HE F H [d]mE W -2-5) T
I3-ZRE)EEGONERK)
FE 4(0.05g, 0.13mmol)#y EtOH(ImL)E Y& - 1A &1
(0.06g, 1.1mmol) A R SEFI @b B2 /K S W (ImL) - B K FER B Y
[B] Jt 30 73 88 - (2 1% » i [ FE SR 15 AU 3B 3B B & £ IR (celite bed)
KR - HIBKIRHEEZ B > 18 5(40mg, 88%) -
® [0174]
(4B 6 N-(4-((1E,3E)-4-(5,6- — H &H E K [d]mE M -2-3)
T-13-Z1%B)EE)Z B & (Corel-5)H & & )
£ 5(0.05g, 0.15mmo)B Z— & FHECmL)E® T » MA =
Z,J%(0.037g, 0.37mmol) LA & B & 7 (0.029g, 0.37mmol) « ¥ &
ERERAGHRNEZEBH 1 /K - BRXEEEGHRUKHER > XA
TEEREN - cKREHEXNWEHEERE LHEHRRMGH
HPLC 2R ¥& %L » J158 Corel-5(0.02g, 36%)
Corel-5: '"H NMR (400 MHz, & {§-d) & 7.60-6.74 (m,
10H), 3.98 (s, 6H), 2.21 (s, 3H)
[0175]
(ERERH 14)
(3-(4-((1E,3E)-4-(5,6-— R G HE K H [d]EW-2-F)T -1,3-=
MmE)VEEME)N-1-B (Corel-11) &)
R TH &R IMEESG K Corel-11 -
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. ZcFna
SRR
O/CHO KOH. MoOH | Ny SN
ON (CHyCOY,0, & HCY ON #
A S48 8
S ~0
NBS, AIBN 0. O/\/\
’o]@i”»__ cCly, B /OII“\}_\ POCHsy  ~ D:“\H ON
~o0 s Hm-2 ~o § B gma o S POOCH):  mERRE
1 2 3 £ 3.3
NO NHy  RX, / NH
_o N >_[‘//_Q oo "IN >_//_//—©' Ha 8 D:N W@‘
2 if 2 ~,
N, :@: RN s o S OH
o s sms O s Coret-11
4 s

(FE 1 (E)-3-U-HEFE)REEBBEK)
£ 4-1 & F F B (25g, 165mmol) Ll & Z B (50mL,
900mmol ) KRB EWHF » A 0C~-STHTEHIM 20%5 & 1k
MeOHBZR(6OmL)EEBBERER L - EREBESYWELE
k- MHERBERENXER - 7129 A B B E (80mL) »
KBRS 100CHEk 30 5382 % I IR E AE K (500mL)
o M0 A R HCI(32mL) - EFHE SR 100CTHE 20
THEHOWE W EHBEKERSSIAKES > ES BQ0g,
68%) o
[0177])
(B2 2-QRFE)-S,6-—HEEFH[dER QWERK)
£ 1(5g, 23.9mmol)8y CCl, ¥R (50mL)H > FAZ B DA
NBS(5.11g, 28.7mmol) 2l k& f§ £ & 9 AIBN- & Philips *IR 250
WY BOUMFERRN AN  RERBEXERE —ERER -
HRERESMER 2/MF BB _E&F BN KK S -
DTHEEWMARLIRNE - BHEAERYWER > EE 2(3.0g, 43%) -
[0178)
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(B3 ZZH(5,6- H & H 3 [d]meme -2- 2 ) B 5 % B B
G &)

#*F 2(3g, 10.46mmol) L K BE i B2 = Z BS (2g, 11.45mmol)#Y
BREe® £ 100CHI#EA 2 /N - BHERBHBEHEBR DS
R EF 33.3g 92%) -

[0179]
(HZER 4:5,6-ZHEHE-2-(1E,3E)-4-4-MHEFE)T -1,3-=
o BRI (d]E M (Y S )

@ 7€ 3(0.30g, 0.85mmol)] DMF(3mL)E 2 /ATt » A 0°C
n A H BE 85 (0.085g, 1.6mmol) » i DAAH[EI B B 8 # 30 4 8 -
RIEZFMA@G-TBEFEE)RNEE(0.14g, 0.79mmol) » #E# 30
o RRELKRER  THEEBREBL 2% BRER
GYH EtOAc ER > KEHERWEHRERE  LEHERE
KEHL > SEE 4(0.21g, 65%) ¢
[0180]

® (B 5: 4-((1E,3E)-4-($,6-:Eﬁ%‘i%%#[d]ﬂ%ﬂ%-z-%ﬁ
L3-ZRE)EREO)NER)

7 4(0.05g, 0.13mmol)iy EtOH(ImL)¥EWE & » il A # %
(0.06g, .1l mmo )DL R B A1 R AL /KB W (ImL)- R FERE E Y
[E] 5T 30 93 88 ° & 1% A5 S FE 58 1% A1 3t 38 38 BV B £ IR (celite bed)
KiBRE - BFIRRIRMEZ B » 15 5(40mg, 88%) -

[0181)
(Z B 6:3-(4-((1E,3E)-4-(5,6- " | E R H [d]mEm-2-5) T
L3R -V-E)E R E)RN-1-BE (Corel-11) BE )
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£ 5(0.3g, 0.88mmol )l “HEH Z(10mL)EKF > 1A=
Z % (0.22g, 2.21mmol)L K 3-7R-1-F 2 (0.3g, 2.21mmol) « ¥
REBSBRNEZRBR | I BRERESRUKER I
AZEFREN - BEHERNEBRMERE  LHEHHMHA
HPLC R A& B! - 75 Corel-11(0.06g, 17%) -

Corel-11: 'H NMR (400 MHz, DMSO-dg) & 7.59 (s, 1H),
7.45 (s, 1H), 7.36 - 7.17 (m, 3H), 6.91 - 6.79 (m, 3H), 6.60 (d, J
= 8.3 Hz, 2H), 3.84 (d, ] = 2.0 Hz, 6H), 3.50 (t, ] = 6.2, 6.2 Hz,
2H), 3.11 (t, J = 7.0, 7.0 Hz, 2H), 1.70 (m, 2H)

[0182])
(EHRERP 15)
(4-((1E,3E)-4-(5,6-— R G B F H [d]EM -2-F)T -1,3- 2 &
H)-N-ZREERK (Corel-15) HEK)
RTINS HRIIZEE &K Corel-15 ¢

O 3 10 E]
& IEE
& 8
2t KoM MaoH jir‘\\/%o
0N (CH,CORO, BHA  ON™
A HWA . B
I'Y\-/\o
NBS, AIBN o ~ L
OIj’“\;_ COL B _ I:L P(QE__tk_h_ - UN‘\ O
o N Em.2 B3 ~o & \PO{OOsz), provpepmn
! 3 S04
A 7
¢ VAR 7N 0. Yo Ny RX B /—Q
PN \\/N\MI(__/ sncl,  ” ],\IN\ /,—-./ M
~, I r ~, LA ;
o] S £-5 ) S Coret-15
4 5
[0183)

(ZBE1: (B)3-4-TEXE)RGEEBBHWEK)
£ 4-18 & F B B (25g, 165mmol) A & Z B (50mL,
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900mmo )R S F » X 0C~-STHTEHMN 20%& & & &#
MeOHBAHW(6mL)EE RSB ERES L EREESYWE LS
b RAEREERSEXER - 721 $ 0 A B B & (80mL) -
MBS 100C I 30 8- 2 % A iE A B /K (500mL)
oo AN AR HCI(32mL) - HEFHEASWR 100C A 20
TECFE W EHBIERERSSI AKES S BQog,
68%) ©
[0184)

Q@ (sEmomTFE) SO TAEEH(AERQBER)

£ 1(5g, 23.9mmol)#y CCl, FHW (S0mL)F » R =B A
NBS(5.11g, 28.7mmol)LL & & i & 8y AIBN- & Philips *IR 250
W* BLUMFER AN MERBEXEER — W B -
RNEEBEGWER 2/ ZHA_EF BRI AKE S -
DEEEMAAELRE BHAERYER - 15 2(3.0g, 43%) -
[0185)

(FER3: ZZEG6-ZHFEEFH [dmEm-2- 5 )F L E
(GBI & )

i 2(3g, 10.46mmol) L K& 55 # B8 = Z g (2g, 11.45mmol)Hy
BEY £ 100CIMEA 2 /N - BHERERWEHEERYE
B 15 3(3.3g, 92%) -
[0186])

(HER 4:5,6-ZH&HE-2-((1IE,3E)-4-4- M EXE)T -1,3-=

Mo B ZE I [d]E M ()Y & )

£ 3(0.30g, 0.85mmol)f) DMF(3mL)B#R B » i 0°C
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in A B B2 84 (0.085g, 1.6mmol) » 3 DUAH [F) 3 B # # 30 43 8% -
B L RN A (4-88 5 %5 5 )P M BE (0.14g, 0.79mmol) > ## 30
e BRIELKER  LHEBEEREL 2% BXER
GYH EtOAc ER > BEHBEKNWEHMERE  LHEHER
FEE > 15 .4(0.21g, 65%) -

[0187)

(B 5 4-(1E3E)-4-(5,6-— I HEF I [d]mEmW-2-F)T
L3-TRHRE)ER GO ERK)

o 7€ 4(0.05g, 0.13mmol)fy EtOH(ImL)& ¥t - i1 A &1
(0.06g, 1. Immo)A R B @B KA K (ImL)- B K ERE W
[B] §i 30 43 8 - 2 1R 0 % [ FE SR 5 A 3 38 38 7Y B 1 IR (celite bed)
KBTE - RRRIRMELZ R - 15 5(40mg, 88%) -

[0188)
(B 6: 4-((1E,3E)-4-(5,6- — S HE F J [d]EM -2-K)T
13-4 -1-E)-N-B2REER (Corel-15) &)

® £ 5(0.05g, 0.15mmol)f Z & FHE CmL)BEHF - MA=
Z j#(0.037g, 0.37mmol)LA & 2-3 7 £2(0.045g, 0.37mmol) -
KERGHERNZEBE 1/ BREREAGRIUAKER I
AZE&HREENR BHEHERNERERE  LHEHMNEFER
HPLC K} &1 » €15 Corel-15(0.023g, 41%) -

Corel-15: '"H NMR (400 MHz, DMSO-dg) 8 7.72 = 7.17 (m,
7H), 7.10 — 6.55 (m, 6H), 5.76 (s, 1H), 3.84 (s, 6H), 1.23 (m,1H)
1.16 (dd, J = 6.1, 3.3 Hz, 6H)

[0189]
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(G RRERH 16)
(4-((1E,3E)-4-(5,6- — H S EFE I [d]EM -2- K )T -1,3- 2 /%

F)-N-(BE-1,6-" 4% -4-E)XK g (Corel-20) &K )

IR T3 &R B & Corel-20 -

Pa 3 (=) =
= bﬁlﬁ*ﬁ
Y43
Ocno KOH, MeOH @N%
O:N (CH,CO)%0, & HCI O
A A B
NBS, AIBN ! > ™ o
chmr__ N POCH)  ~° N ON"
> 4 > \ i —
582 o CHE- A K © 5 POOCH::  mEnRs
2 e
7\ o) 4 -NH
Y, D—NO, f“O—NHz Rx. & - Nﬂ@" =
O N\ ﬁ?} SnCl, N)f ~, U 7
- S e, $6 O 5
o s Sm-5 Core1:20 4
4
[0190]

(ZER1:(E)-3-4-HEXEE)RNBEBBNE )
£ 4-18 B KX B B (25g, 165mmol) DL K Z # (50mL,
900mmo )FJIE S H » 1 0C ~-5CHRETEHM 20%8 & k&
MeOHBER(O6mL)EEBEBRERES I - EXEREEYE LS
1B REFRBEERSEKER - £t 2 50 A B 8 & (80mL) »
RGN 100C #3050 #E-2 % BEBEARKGOOML)
o 3 A0 AR HCI(32mL) - B WE SR 100C E 20
DHE-WE B EHERKERSIAKESE EE BQ0g,
68%) -
[0191])
(FEB2:2-(REE)S6-ZHEEFHAERQWERK)
£ 1(5g, 23.9mmol)#y CCly W (S50mL)HF » R EE M A
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NBS(5.11g, 28.7mmol) A K #§ & & #J AIBN- & Philips *IR 250
W BUMFEHRBO AN  WERBEXEER —EWNEE -
HREREEGYVER 2N CRA_SREHRBILUKES -
THEAMMEYRRE - SHERWER > #EE 2(3.0g, 43%) -
[0192]
(ZBR3: ZZFEG,6- = FEE L H (d]menk-2-3 ) 57 5 5 B B
&)

K 2(3g, 10.46mmol)lA K B B B = Z EE (2g, 11.45mmol)fy

® oy 100CmE 2 hE- HHEEBMEHEERYIE

B 15 3(3.3g, 92%) -
[0193]
(ZBR 4:56-ZH&EHE-2-(1E,3E)-4-(4- W EEXH)T -1,3-=
M E)FE (AW (& &)

£ 3(0.30g, 0.85mmol)#) DMF(3mL){B#EHK T » ;R 0C
A FEZ 87 (0.085g, 1.6mmol) » ¥ AAHFEEE P 30 58 -
PR A0 A (4-F8 2 K E )N % (0.14g, 0.79mmol) » $## 30
THE - BNXEUKES  LRAEEEENL 2% BRER
G EtOAc EH » B EHEKRWERIFER  LEHEH
fR3 > 1S 4(0.21g, 65%) -
[0194)
(Z B 5: 4-((1E,3E)-4-(5,6- _ G E R H [dmE W -2-3)T
-L3-ZRRE)ER (B E R

£ 4(0.05g, 0.13mmol)#y EtOH(ImL)E W & » 1A &%
(0.06g, I.Immo) Dl ke B A1 R AL /KW (1mL) - 1§ K FER & )
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[E 5 30 7388 - 1% 0 14 R FE B ¥ A0 3 58 5B B9 % £ FR (celite bed)
KER - HIREIRAERZ R > #15 5(40mg, 88%) -
[0195]
(ZBR 6: 4-((1E,3E)-4-(5,6- —H G HE FH [dImE g -2-2)T
-1,3-Z 0 -1-5)-N-(BE-1,6- Z fF -4-FE )F I( Corel-20) I & i )
f£ 5(0.05g, 0.15mmol)Ay “ & B CmL)ER S » MA=
Z B (0.037g, 0.37mmol) L K %% 79 £ 78 (0.044g, 0.37mmol) « ¥
RIERSHENERER | N - BKERSKUKER I
@ pm-sovmEm. BeHERUERERE  TESNED
HPLC R ¥ %! » %15 Corel-20 (0.026g, 41.2%) o
Corel-20 : 'H NMR (400 MHz, DMSO-d¢) § 7.59 7.18 (m,
5H), 6.93 - 6.81 (m, 3H), 6.68 (d, J = 8.6 Hz, 2H), 5.86 (m, 2H),
5.24 - 5.06 (m, 4H), 3.97 (d, ] = 5.2 Hz, 4H), 3.84 (d, J = 2.1 Hz,
6H)
[0196])
® (EREME 17)
(N-(5-((1E,3E)-4-(5,6- — G E K H [d]mEm-2-K)T -1,3-=
o B ML IE -2-B) Z B fE ( Core2-9) & K )
KBTI EHIMERSK Core2-9 -
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O b 4=
SRREER
SR Y% CHO
msr 7 [(?\’(\/
B Nt iPrMgBy Br/\'N
Iy S8 B

NBS, AISN

O~
Y- wwmr jjj:> roo 7 100
~ )\/\s L8 2 s B $l- > S POCH),
3

X CHO r«rf me
&J:Tﬂv :'I:/\f%AvN I:[yAv\i;N

!S#ﬁﬁﬂ 7
Tl

RX M iy

sae *AT, ST

Core2-8

[0197])
(FZBE1: (E)-3-(6-1RMIE-3-F)NMEB)WEK)
£ 2,5- 2R IE (2.37g, 10mmol)#y THF(SmL)#&E# F » 7
Eim I A &AL 2-F % 8 (THF & 2.0M, 5mL, 10mmol) - ¥ 15
WREFRER 1/NE 2% BAR0C- A - ZHERKE
WA BE(1.3mL, 12.36mmol) » IR G EE B G HE R 2
f - FEEHTE OCHI A VKBE R FEAX 1L > 36 | 2N HC1 Bk - 2% -
@ FEOCACHRBUDKESR - SEHEMELIER - BHEERY
fE &> J£18 B(0.45g, 21%) -
[0198)
(ZER2:2-(QRAE)-S,6-“HEERH[dIERQ)WEK)
£ 1(5g, 23.9mmol)#J CCl(50 mL)E®F - REJMA
NBS(5.11g, 28.7mmol) Ll k& fi§ 8 & #Y AIBN- # Philips *IR 250
W BOUMFER AT MERERERER - CNEE -
WMRERERSEMER 2 /NG SR G RBERBIE A KES -
THEABMEALIRE  KHERYBE > B 2(3.0g, 43%)
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[0199]
(ZBR 3 ZZE(5,6- " F & B [d]mE e -2- 5 ) 5 5 0 Bk B
(3B & L)

7 2(3g, 10.46mmol)LL & SE# BE = Z E8 (2g, 11.45mmol)HY
BEY £ 100CHE 2 /N - BHERBAEHERYE
B J15 3(3.3g, 92%) -

[0200]
(B 4 2-((1E,3E)-4-(6- 7R L 1€ -3-F )T -1,3- =/ £ )-5,6-
® THREERF[ER G EEK)

£ 3(0.50g, 1.44mmol)#) DMF(SmL)#E¥E W T » X 0°C
JOA FEZSK (0.10g, 1.96mmol) - RAEE R E#E 30 S8 -
B Z FI0A B(0.27g, 1.3mmol)3 # # 30 &3 8 » & K FE DA/K %
wo LHEERRL & WREERESGYHR EtOAc ZEEY
HEHRERNEHMERE  LHEHERERBE > #5E 400.512g,
85%) o

® [0201]
(ZE 5 5-(1E,3E)-4-(5,6- “ R G E F H [dmEMW -2-5)T

K -1-FR)MEE -2-BR (5B & K )

EEHEARMA 4(0.5g, 1.24mmol) A K&K (10mL)
Be? RRXEESYWER 4 /N NF - BREREESYWERE It
FEHEMERH > S 500.2g, 47.6%) -

[0202]
(B 6 N-(5-((1E,3E)-4-(5,6-Z R & B F H [d]mEm-2-5)
T-13-Z0-1-B)ME-2-F)Z B iz (Core2-9) &K )
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£ 5(0.2g, 0.589mmo)Ay Z & IE (10mL)E WS » INA =
Z % (0.148g, 1.47mmol)LA K BE B BF (0.15g, 1.47mmol) - # X
EEGHNZEREBHE 1 NF - -BREESHRIUKFHR S I H
“RPEEN - BSHERNEHARE  EHRMEL HPLC
KIEEL > JE 1§ Core2-9(0.04 g, 18%) -

Core2-9 : 'H NMR (400 MHz, DMSO-dg) & 10.62 (s, 1H),
8.45 (s, 1H), 8.09 (d, J = 8.7 Hz, 1H), 8.00 (dd, J = 8.7, 2.3 Hz,
1H), 7.63 (s, 1H), 7.49 (s, 1H), 7.38-7.16 (m, 2H), 6.98 (m, 2H),

® 3.85 (s, 6H), 2.10 (s, 3H)
[0203])
(ERERD 18)
(3-(5-((1E,3E)-4-(5,6-— H S HE F H [dIBEW -2-K)T -1,3-=
Mo ZOMEDE -2-F IE 25 )W -1-B2 (Core2-10) &K )
R T 5 & Ui 12 8 & B Core2-10 -
SREE

\NMO

% -CHO
. /f\\;r& ) m
iPrMgBr g N

P
8 N
A £8 B

NBS, AIBN

DY eema . OYOYY oo 0
\0. ~g éﬁw-z \O et Br "‘}!EJ \O' V] PO(OC,Hg)s

2 3

1
Ny CHO | s B
LT ° %x\/\J;; _3BERE |
B N o 08
!

SR s . Sy &

—0 fo Yo

H
= ‘ LN
o
S

CORE-2-10

[0204]
(ZE 1 (E)-3-(6-RULIE-3-F)RN B (B)WE K )

£ 2,5- 2R MIE(2.37g, 10mmol)Ay THF(SmL)EE W + » 7
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EE AR 2-WE & (THF f1 2.0M, SmL, 10mmol) - & # 1§
WBREPRER 1K 2R HAROC -MA3-ZHEREE
W% B (1.3mL, 12.36mmol) > BB EYWEZEEELER 2 /)
Bf - FEHZE OCIMAKE R ERIE - WA 2N HCI Bk - 2 & >
Fi EtOAc BRI LI/KIEE - THMEEME L IEBE - BEERY

F 5 0 1S B(0.45g, 21%) -

[0205])
(HBR2: 2-(RFFE)-5,6-= B & 25 [d]HEM ()1 & 5 )
@ % 1(5g, 23.9mmol)# CCly(50 mL)A¥E T » 1= B 10 A

NBS(5.11¢g, 28.7mmol)Jl & 8 % & #) AIBN- % Philips *IR 250
W BUMEER AN  BMENRBEXEER - EWEEE -
HRERERSYER 2/ 2B _fFEHRBIL U kKGR -
DEEEMAH R c  MAEAERWER > S 2(3.0g, 43%) -
[0206]

(ZER3 ZZEGS,6-— F G EF H [d]mE v -2 ) 5 2 5 B8 Bg
()W & K )

B 2(3g, 10.46mmol )L KX SR B BE = Z EE (28, 11.45mmol)AY
BEY £ 100CHI# 2 /B - ERENHEINBEHERYRE
B 15 3(3.3g, 92%) -

[0207)
(B 4 2-((1E,3E)-4-(6-7R MEIE-3-F)T -1,3- = /& % )-5,6-
THEEFAAER G E K )

7 3(0.50g, 1.44mmol)#) DMF(SmL)# A K& » f2 0T

A FHEESA(0.10g, 1.96mmol) > RAEFREHEE 30 HE - R
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B gl g /L/\j,wcno
/j |PngB
$®
o N NBS, AIBN N _0 N
NN, oo, @ - \/ \r POCzHs)y 3
~ I,I > NN */’“* ~ S>—-\ {OC,
0 $ w2 Bx 7 ] 0 POIOC H,)Y,
1 3
N ¥ CHO g /YB’ NH3K NH;
i o
Br/ENj/ U Y NN il H V\/\‘/@:
- O/ — ~g
HHERMS ] a
P
RX 84 N
(e
! . /“/ RS

B B OIQJ:MN
o~

[0210])
(FZER1: (E)-3-(6-1RMHEIE-3-B )N EEBWER)
£ 2,5- I IE (2.37g, 10mmol)#y THF(SmL)¥E ¥ &

EBIMARA 2-7H £ £ (THF 1 2.0M, 5mL, 10mmol) - ¥ & 75
MBRERER 1R & BAR0C - MA3-ZBEKE
P A% BE(1.3mL, 12.36mmol) " B SV E =B EIE I #B#H 2 /I
- #EHE OCIAKERERR L I AH 2NHCIE L - 2%
@ FEOAHBIULUKES SEERBLEE - BEERY

158 > 15 B(0.45g, 21%) -
[0211]
(FBR2:2-(BFE)S,6-ZHEEEHF[d]ER Q)M E K )

£ 1(5g, 23.9mmol)AY CCly(50 mL)E®H T » REE WA
NBS(5.11g, 28.7mmol) A &z & % & 89 AIBN- & Philips *IR 250

W BLIMFRRN G > RENBEXEEE - E0EE -

HREBESYER 2/ CREA_E&FEEBLE D AKkE -

89



1627166

SMEHEL B - GEERYBY > B8 2(3.0g,43%) -
[0212]

(S8 3 ZZ 5(5,6-2 FF & 55 7 [d] W0 -2- 35 ) B9 5 B B g
(39 & B )

# 2(3g, 10.46mmol) >l K in B Bk = Z Bg (2g, 11.45mmol)Ry
BAW o fE 100C IS 2 /MBS - BE AR B AT M £ R 1B
&, 1B 3(3.3g, 92%) o
[0213)

@ (55 4:2(UE3E)-4-(6-MULIE-3-2)T -1,3- Z B % )-5,6-
SEEHEENAEE DEER)

£ 3(0.50g, 1.44mmol)fJ DMF(SmLB#E K » R 0C
B A B B2 875(0.10g, 1.96mmol) » A48 El I EE S48 30 £ 4 - A
b Z s ANA B(0.27g, 1.3mmol)it # 42 30 5 2 + 1 5% JE LUK
%o MABEBRA - 2% BRERESYHE EtOAc Y -
KO AR LR R E AN A 4(0.512g,
85%) -

[0214]
(% B 5 5-((1E,3E)-4-(5,6- = B G 3 % 5 [d]HEM -2- ) T
-1L3-ZRE-L-EDMnE-2-f8 ()M A )

EEEHEAMA 4(0.5g, 1.24mmo) A R & 7k (10 mL) &
BEY BREBSWER 4 NG - EREESWERE -
HEHERER - EE 50.2g, 47.6%) -

[0215])

(ZE 6: NN-ZIWE-5-((1E,3E)-4-(5,6- — B & 5 %K JF [d]
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MEME-2-F)T -1,3- 2/ -1-E )M g -2-f& ( Core2-14) M &AL )

£ 5(0.2g, 0.589mmo )y “ R H S (10mL)BF W F > fi A =
L% (0.148g, 1.47mmol)L K /% A £ 1R (0.18g, 1.47mmol) - ¥
RIEEERNEZREB®R | N NF - BRERESHKEUKFERE I
A& REZEDN - KEHERNEHHEEE  EFhama
HPLC K ¥ %! » JE15 Core2-14(0.03g, 12%) -

Core2-14: 'H NMR (400 MHz, DMSO-dg) § 8.16 (d, J = 2.5
Hz, 1H), 7.93-7.85 (m, 1H), 7.61 (s, 1H), 7.47 (s, 1H), 7.26 (dd,
J = 15.3, 10.6 Hz, 1H), 7.04 (dd, J = 15.5, 10.6 Hz, 1H),
6.95-6.69 (m, 3H), 5.86 (m, 2H), 5.21-5.13 (m, 4H), 4.16 (d, J =
5.2 Hz, 4H), 3.84 (d, J] = 1.8 Hz, 6H)
[0216)
(&R ERA 20-1)
(1-%-2-(2-((1E,3E)-4-(6-(— H E B E) )M g -3-2)T -1,3-=
Mo B [d]mE M -6- B & 2 )-2- /R E & - 7 f ( FO-PBB3 ¥ )
Y1) BIE )

IR T3 &I E B & B FO-PBB3 {14 -

&R

Lo

0 F"’\EOH
o/,s-o/t%( . Q
Z . ~Si.
) o1 S
23 30
q‘( F R
=0
S-a ) \ ?
L s F—
e } — v
HO \ N
‘{Q‘\N Q"<\ /-w _in .
il = - z P N - B NN Y
» H-2 ) L sma P
NA?’ \N»é N~ N {‘IJ
i
b} 3 6
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[0217])
(BB 1: L&m (30) HWERK)

BRAT  EHEYW (23) (819mg, 2.86mmol)d fi7 A I
T &6 8% (1.0M Y %, 1R ¥ 7%, 3.15mL, 3.15mmol)if fi1 2 [H
Moo BMEERSNESBEMAKAE ZRERN - HAKESE
WE > ARBINFGSRE  ERETEZRES - £BE
HO A B B (4.3mL)d6 kY8 - MDA 4N BEES/ T IEfE(1.4mL) 58
EEEG BRER - CEREBETEREREE:  £RERT

@ i sk (4.0mL) LB B I (13 1mg, 1.92mmol)it vk ¥ - 7

RERFMASHTE = BEEW I (247mg, 1.64mmol)it ¥
REGABREZEE  BRER - ERERTMAKLEARZ
MZEEI - ERE R KRB RS R
Braciiit CHMB TRABIEE - BHUEABF (BHE
BR/ZBMZEE=20/1->10/1) HBAERUTEESEELEY
(30) 199mg -
[0218]
($E2: L&y (31) WER)

ERAT > /LAY (28) (140mg, 0.43mmol)k IU & Ik
IR %5 W (4.3mL)F A L & 4 (30) (180mg, 0.86mmol)ll B =
Ak (226mg, 0.86mmol)W KA - ERERTHE TEE %8
—EWE(174mg, 0.86mmol) - B R ERNEZIREE » H#EH
A ERE TR EREE - BHUEABF (BEEE
B/ ZMZEE=5/1-1/1) §BERNMEEEELSY(31)
200mg -
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[0219]
(B3 a? (6) MER)
EAEW(31)(196mg, 0.38mmol)Hy P9 &, Ik IF ¥ ¥ (5.7mL)
FIA AN EEER/ZISHE (1.9mL)WH# - FRBA%R  HKIE
BKE ABRBREMKERI R AZBZBEENRER -
HEMEBRHKURBMEBE KL R ANBHKEGZRE &
BEBTHEEEE FHUEEEBN (BHE : ER/ZBZ
Bi=2/1->1/4) KBEHUTEGEEKLEY (6) 117mg .
® &% (6): 'HNMR (400MHz, DMSO-d¢) & ppm: 8.20(d,
]=2.29Hz, 1H), 7.80 (dd, J=9.16Hz, 1.83Hz, 2H), 7.72(d,
J=2.29Hz, 1H), 7.30 (dd, J=15.57Hz, 10.08Hz, 1H), 7.14 (dd,
J=8.70Hz, 2.29Hz, 1H), 7.01 (dd, J=15.11Hz, 10.53Hz, 1H),
6.91 (d, J=15.57Hz, 1H), 6.88 (d, J=15.57Hz, 1H), 6.70 (d,
J=9.16Hz, 1H), 5.07 (t, J=5.50Hz, 1H), 4.55-4.85 (m, 3H),
3.63-3.68 (m, 2H), 3.07 (s, 6H)
[0220])
(&R ERBE 20-2)
(1-# -3-(2-((1E,3E)-4-(6-(F HE g Z ) g -3-F)T -1,3-= &
H )R FF(dmEm-6-F & & )N -2-BF (FO-PBB3) W& )
RESFEHEE R SR E A 20-1 AW HFERERK -
[0221]
(ERE®M 21)
C(E)-1--3-(2-(4-(6-(FF E g B )WL nE-3-F )T -1-/& -3-5 1)
A F[d]mEmR-6-E & B )N -2-8 (F0-PBB3.2) W& M)
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BE 9 %5 B B8 b3l o B AE B 20-1 R EERO B AR A K -
[0222])
(& R EmE 22)
(2-((1E,3E)-4-(2-% -6-(F 25 )M 18 -3-36) T -1,3- T # %)
H3F (4] -6-B (FI-PBB3) W&M)

RESURE B F R A B B BE G 20-1 BRI H E R AR -
[0223])
(EREME 23)

@ ((B)2@-CRm-6-(FEEE)WIE-3-E)T-1-5 3R E)E

 [d]mE M -6-B (F1-PBB3.2) K94 )

RSO FE B B 3 A R B SE G 20-1 O FE R A K -
[0224])
(& RE M 24)
(2-((1E,3E)-4-(2- . -6-(FF 26 B 2 )IEL 02 -3-35) T -1,3- = f 2)
F UM -5-B (F1-PBBf3) W& HK)

HESFEEE B kS AR E KGRI 20-1 M FERE K -
[0225])
(& REMH 25)
((B)-2-(4-(2- . -6-( 58 2 B 35 )ME 0% -3-26) T -1- 46 -3-fe )%
kR -5-B2 (FI-PBBf3.2) & M)

HEMFEH B oA R EHEBT 20-1 BRI B ERE K -
[0226]
(& BCE A 26)
(2-((1E,3E)-4-(6-( = B 2k o 25 )L 02 -3- 25 ) T -1,3- — 46 3 )&
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W -6-F% (PBQ3.0) AJE B )
KR TIESKMEERS R PBQ3.0 -

BRREE
Maol . I/[ MeD. = i/ [ HO. Yy
SNAANY - Sy - m’/\%f\‘
N Ne, B NN B2 l""\”/
I
- o PB03.0
[0227]

(R 1 1EY (21) WERK)
BRAT > HFhLEYW (18) (1213mg, 4.00mmol)#y U & Ik
W & W& (80mL) vk & #& - & 0 & 1k #h (60% JH , 960mg,
24.00mmol) - MRFEWABEEE > B 300 8% HIMEK
H %€ (3407mg, 24.00mmol) - G R ERMEIKh#E# > BHEH
EN - HENEBEKKEERER T  ARBRMNETZREL &
BRBTHELREE FHUERERBRT (BHEB &> &15/
HEE=97/3) W RERUEMEBEENLEY (21) 804mg -
[0228])
@ (7% 2:PBQI.OKIEAL)
SRAT > HFHEY (21) (800mg, 2.41mmol)Hy — & H
FevE W (8OmL)M A E-40CH » W T Z R (1.0M Z & F
W, 12.1mL, 12.10mmol) - B REWFEE 5C - L BHE
- HE ALK EREKSB T MA Z K FE®K S TR
%oRABBENEHERE KEBREHAKUKEFRE KES
FAMBRMETGZRE  EREBETHEBEE DUERXEEBRT (E
FE : @i~ RG/FE=19/1) $BERBE - EREUY T A
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RELREBRETE  BENATRY EHEEEYERETE
K% PBQ3.0 110mg -

PBQ3.0: 'H NMR (400MHz, DMSO-dg) § ppm: 9.96 (s, 1H),
8.19(d, J=2.29Hz, 1H), 8.05(d, J=8.69Hz, 1H), 7.79 (dd,
J=9.15Hz, 2.29Hz, 1H), 7.77(d, J=9.15Hz, 1H), 7.62(d,
J=8.69Hz, 1H), 7.47 (dd, J=15.10Hz, 10.52Hz, 1H), 7.26 (dd,
1=9.15Hz, 2.75Hz, 1H), 7.09 (d, J=2.29Hz, 1H), 6.99 (dd,
J=15.10Hz, 10.52Hz, 1H), 6.78(d, J=15.55Hz, 1H), 6.77(d,

@ -15.10H2, 1H), 6.68(d, 1=8.69Hz, 1H), 3.06 (s, 6H)
[0229])
(BERERA 27)
( 2-((1E,3E)-4-(6-(FH E JZ B ML nE -3-F )T -1,3-Z /% & ) I
-6-f2 (PBQ3) W& )
W T Y& TR S K PBQ3 -

Pa s 3
& G IR E
A A;(\
H L »\,"v/ MEO\CL/\ m
Oz F 1\ k/\/\(i . \N Wf\(j
‘ N7 NO, 5“' N No, N NH,
(16) (17 (18)
MeQ i/ / I Me0 N l
. L\\ \N N !\ 0o k \/\\N /\// I\ o
H/I NG uko S« N TJLOJ(
(19) (20
HO A7
i
Ay
> -
W5 NN
PBO3
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(HE1: am (17) WER)

ERAT  BLEW (8) (17,60g, 56.9mmol ) Y &, Ik 18
B (200mL) KA c BT S/ T HE 8 (1.61M T 4 ¥ M,
38.9mL, 62.6mmol)- ¥ X FE R B # 60 H % B T L&Y (16)
(10.14g, 56.9mmol)f I 4, I IR ¥ ¥ (100mL) - 45 X FE ¥k 5298 B8
THERMNBASR  ERERFMAK > LHEGER - &
ERBREAURBRMAEAKES  ARBEAFGRE TR
BTHEREE - - EHUERBF (BB 805> 815/2

@ mzE-191) ¥BRERNTEESEELEY (17) 5.60g -
[0231])
(HE2: kam (18) MER)

FEAE (17) (5.00g, 15.00mmol)f Z B2 ¥ ¥ (500mL)
> A Z B (250mL) ~ £ (3.94g, 70.5mmol)ll B 12N B
2ImL) - ¥R ERFEE 70°C > R EBEEBKE - £
RIERRETEEMRKKER  EMARSE % K IERE
AHELBE - FREARGEN CRETEERBES -
EHLERET (BB 815> S6/FE=50/1) BEER
WA ESEELSY (18) 3.01g-

[0232]
(HB|3: kam (19) BMER)

1E & #1( 18)(1402mg, 4.62mmol )&y P 4, Ik I8 5 ¥ (40mL)
oA = 4% T B2 (200mL) L K “REEE T -= % T B (1109meg,
5.08mmol) i HIBE 3SCHLER - EHE FIHF K EEEE -
HHLEEEN (BB G S5/ FE=24/1) BRER
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BB EELEY (19) 1078mg -
(HEE 4 LEw (20) WAR)
ERAT  BhEm (19) (1074mg, 2.66mmol)Y 14 &, Ik

W W W (133mL) UK A % > W P01 E 1L 8B (60% W, 319mg,

7.99mmol) - ¥ K IEWFIBE FWE o B 30 54 % 7 0B

5% (1133mg, 7.99mmol) - ¥ 7 FE ¥& 1 5] /k o 4 4 - o I 45 2

B MERERAEHNAEKES TARBRFEES &

T HEEEE - BELEEEN (B 80— 8105/
@ Fm-93) EREBUTESEELEY (20) 70Img -
[0233])
(%8 5: PBQ3HI& M)

ERAT  BLEW (20) (670mg, 1.60mmol)ty = 4 &
J52 4 R (60mL) 2 AT -40C % » 6 F S IALRE(1.0M — 5 5 12
¥, 8.02mL, 8.02mmol) - B K EWFBE 0C - #BRAR -
MRERFBE 10C BB 0NE - BAEUERBANE
KIS FTMAZ RERPET RS > B =6 % 5% NG K
BB ERBAKUREAI R BAEIE AR SNE SR
ERE FIEEBIEE - LEEBF (R 45 /5 8= 99/1
>9/1) WRBEMN - EREYTMAFERTES » T H K
WY - BEEHEBEYERE TR EE PBQ3 120mg -

PBQ3 : '"H NMR (400MHz, DMSO-ds) & ppm: 9.95 (s, 1H),
8.08(d, J=2.29Hz, 1H), 8.04(d, J=8.69Hz, 1H), 7.77(d,
J=9.15Hz, 1H), 7.69 (dd, J=8.69Hz, 2.29Hz, 1H), 7.62(d,

J=8.69Hz, 1H), 7.46 (dd, J=15.56Hz, 10.98Hz, 1H), 7.26 (dd,

98



1627166

J=9.15Hz, 2.75Hz, 1H), 7.08 (d, J=2.75Hz, 1H), 6.92 (dd,
J=15.56Hz, 10.98Hz, 1H), 6.81(q, J=5.03Hz, 1H), 6.75(d,
J=15.55Hz, 1H), 6.74(d, J=15.10Hz, 1H), 6.47(d, J=9.15Hz,
1H), 2.80 (d, J=5.03Hz, 3H)

[0234]

(EXKERA 28)

((E)-2-(4-(6-(= B BB ZE ML g -3-2 )T -1-4% -3- 50 2 ) B ok
-6-fiZ (PBQ3.1) & L)

o % B8 F 51 & B 12 [ & B PBQ3.1 -
BRRER
H
E A X 1 \/OH /\/o
£Lr AT A . O
NN S -t Vo S8 -2 YN W3 o
an 12) 13 a4
’0‘&?}.&) —
=< »« I/ N
® \ \ i?{;?—N\ o ) / NN
e _
Sm4 0“\:}“ S8-5
PR3 1
(15)
® (035

(FER1:4Ea®m (12) ERK)

BmARART & S-H-2-BFEE Mg (11) (2200mg, 10.0mmol)
HY N,N-— 51 & 5 B B% 9 ¥ (20mL)JK ¥ 18 > A8 0 & 1L $R% (60% 4,
1200mg, 30.0mmol) - R EHE AR EZWEHR 305 E - B K
FEW UK > ¥ DB B 452 (4258mg, 30.0mmol)#k > #§ X FE VK 7 B
ZER - -FERBARER SREBRMBKFH#EE BEXREA
LBRZEBEFEN - -BERKERKURBMNEE KEE  ARE

99



1627166

AR > B T REBREE - FEHUERENR (B
Bl : REC/ZBEZEE=99/1—>24/1) BREBERUMESEENLSE
¥ (12) 2086mg -

[0236])

(FE2: ey (13) BERK)

SRAT  FE4HEW (12) (2077mg, 8.37Tmmo)ly = Z %
B W (8.17mL, 58.61mmol) 7 - ¥ 0 B fk 55 $H (191mg,
1.00mmol) ~ 2-FF $-1-FZ (939mg, 16.75mmol) A B — & # (= ¥

@ HHEAD18me, 0. 17Tmmo) W I - HBERBEK  BER
FEW > ERBTHEREE - EHUERERN (BB : K
BIZBZEE=19/1>1/1) BBERUTESSELESY (13)
1340mg o
[0237]

(FE3:EYW (14) HEK)

ERAT > ELEY (13) (1337mg, 7.59mmol)iy Z B 1
S (37.9mL)H » 0 A = Z % (2534mg, 25.04mmo) A B =
S TR L IE 88 5 #7(3623mg,22.76mmol )t 8 ¥ o HE R H K i &
®R>FEXEBRPMAK  LHZBZBEZERN - BEHE HK
DEREHMREKES  ARBMANEZRE  ERETHER
BE - BHUEEEWN (BB EIX/Z8B ZE=24/1-5/1)
RMEERAMESEELEY (14) 84Img -

[0238])
(FER4:fEW (15) BER)
mRA T BFEY (8) (928mg, 3.00mmol)Hy PY &, Ik M
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B (30mL)IKE % > HWINE K IN(60%H, 144mg, 3.60mmol) -
FPRERABEZZB/ LB 30 28R - BNk EHW4)
(784mg, 4.50mmol) - FRERFAEE 40CHERMBEEL » £
RIEBRFPMAK  EHZBRZEZEN - EHE A KL K&
MEEKESE  BHRERAFZEZ ERBTESBE®EE -
DeErE (RER : &> &G /HE=50/1) BB ERS -
EREYFMAFERFSRR LENEEY - #FHE 8K
VMERBRBTEZEMESEZELEY (15) 583mg -
@ [0239)

(Z B 5:PBQ3.1MERK)

ERAT  BHLEY (15) (329mg, 1.00mmol)#y = & H
FEEWR (5. 0mL)R A0 E-40CH#& > i T~ =R /AW (1.0M = & B I
B, 5.00mL, 5.00mmol)- R FEW AR E sC > ITEHER-
B IN SRR KBRUA KRB SINEKRKSE TNAR KX E®K
FETHNER  BZBRIEENERE BEHEBRA KUK
M REBEKEE ARRMEEZRE EHEBTHEBELE@&EE -
DEREn (BEA  &G/HE=99/1-17/1) HEERH .
EREYFPMARERIELR T TENGNEY - #FH5BIE
W) 7E % B F 87158 7 % /8 PBQ3.1 147mg -

PBQ3.1: 'H NMR (400MHz, DMSO-d¢) & ppm: 10.09 (s,
1H), 8.26(d, J=1.83Hz, 1H), 8.12(d, J=8.70Hz, 1H), 7.82(d,
J=9.16Hz, 1H), 7.66(d, J=8.70Hz, 1H), 7.61 (dd, J=9.16Hz,
2.29Hz, 1H), 7.30 (dd, J=9.16Hz, 2.75Hz, 1H), 7.13(d,

J=16.03Hz, 1H), 7.12 (d, J=2.75Hz, 1H), 7.05(d, J=16.03Hz,
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1H), 6.67(d, J=8.70Hz, 1H), 3.07 (s, 6H)
[0240) |
(EERERmE 29)
((E)-2-(4-(6-(F E B E ML WE -3-5 )T -1-4% -3- 1 & )8 0 -6-
B2 (PBQ3.2) & )

KT SHmERBSGH PBQ3.2 -

P o {=]r=
l:lﬁjz/m.*i
O TS
¥ 19
AN~ P W 2\3:’
n (8)
o ..

. =\ /
= O =\ / 2 -NH
< = =N 7 N \_

> okﬁ - L 3o no— A= "
(o) }‘4 N SH 2 o N ¢ . -
.2
{9) (10)
[0241])

(HSE1: k&YW (8) WA
BRAT I 6-FEHE-2-HEEW(7)(43.0g, 248mmol)
B 79 4 5 TR VA VR (600mL) B Al E-70C % - B F =R T B
@ (! 6IMTIEEH, 200mL, 322mmol) - K REM B 1 N
3 T & B — Z 86 (59.9g, 347mmol) - KRB 1 /N
B MMAKLEBRBRE > AZBIEENKER - 8
BHKKERBES  FARBMNFECSRE  ERETHER
WM BHLUERBR (BME: Z2RBRZE->ZBZE/FE
=19/1) BRERUMESEELEY (8) 27.2g
[0242]
($E2: & (10) WER)
BRAT  BHEW (8) (928mg, 3.00mmol)&y 79 4, Bk 7
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W (30mL)KB % > RIS L9 (60%iH, 144mg, 3.60mmol) -
HRERABEZRLEESFI0OSER RINAE(9) (937mg,
3.60mmol) - X EWRAWE 40C > FEHRBLHEK  EXERST
MMAKILER LB ZEZER - BEKE R /KRB B Kk
T AMBRARNEZRR  FHEBTHABREE - EHUERE
Bt (REEE @ BRi/ZBZE=7/1-3/1) &5 E RSN EE
BEMLEY (10) 580mg -
[0243)

® (s=msirB2wWER)

ERAT > HhEY (10) (575mg, 1.38mmol)#y Z & H
JeE W (7T.0mLM A1 E-40C#HE - T Z®RAM(.0M Z& B 47
W, 11.ImL, 11.1mmol) - B RERABRE SCHERBRE -
B OIN & & A s8R K B DL KBk B SR K B IR E VK T i A F
RIEBRTETHNE  BILEY - LERXEWR (BB
@UG/HE =99/1 — 19/1) BARYBEH - EFEEY I IIA
FERFESF  LENLBY  FOHEBEDERET & B
T 5% 75 PBQ3.2 110mg o

PBQ3.2 : 'H NMR (400MHz, DMSO-d¢) & ppm: 10.09 (s,
1H), 8.18(d, J=2.29Hz, 1H), 8.11(d, J=8.70Hz, 1H), 7.82(d,
J=9.16Hz, 1H), 7.66(d, J=8.70Hz, 1H),7.48 (dd, J=8.70Hz,
2.29Hz, 1H), 7.30 (dd, J=9.16Hz, 2.75Hz, 1H), 7.12 (d,
J=2.75Hz, 1H), 7.11(d, J=16.03Hz, 1H), 7.02-7.07 (m, 1H),
7.04(d, J=16.03Hz, 1H), 6.47(d, J=8.70Hz, 1H), 2.80 (d,

J=4.58Hz, 3H)
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[0244]
(G EMG 30)
(2-((1E,3E)-4-(4-E B FH)T -1,3- “ M &) H [d]sE M -6-F
(pre2) BI&H K )

KBTI & KIMER SR pre2 -

SREE

o \
A O ~N
- 0 ge
- " _— S a4
\0 s \0 p < /K/\/\©\
NO,
(5) (6) @
\OQN HO-Q N
! \
ST—— S 77N D ——— S)\/\/\Q\
NH, NH,
(8) Pre2
[0245]

(BB 1 e (6) MER)

SRET T B (5.06g, 50.0mmol)# 71 4 1% 4

W (7SmL)% A1 E -S0C % » T E T £ (1.6M O £ ¥ .

Q@ :iom, 50.0mmol)- BRI A AE-65C T 6-F & H-2-

O % 3 O (5)(4.48g,  25.0mmol)#9 [T & Uk W (25mL) ¥

i - 7 R JE o T B BE = 2B (4.31g, 25.0mmol) + A 1

%1% R FEWRINE] 100mL B 1M b B R P O B L0 B

MAME  BERBRARRAFEE ERET AN EE -

B LUE R B AT (BRI B(5) RN T S
&9 (6) 6.30g -

[0246]
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(FER2: k&YW (7)) WERK)

BRAT > FE® (6) (380mg, 1.21mmol)EY I & IX
B (10mL)KE & » A0S L Eh(60%3H, 48mg, 1.20mmol) -
RRERABEZRLHES 30 58% A0 4-BEAER
(180mg, 1.02mmol) - [FEIEK % » R ERME AFEE
LRI - FARY PR MARELERE T AL E
Z > HR&RMHBEFERSE - FHENRY XA B E TR
EBEELEY (7) 275mg -

[0247)
(ZR3I EaYw (8) WERK)

Fe? (7) (271mg, 0.80mmol )8y Z BEVE K (5. 1mL)F >
JOAZ B (5.1mL)~ #(212mg, 3.80mmol) A & 12N E& & (1.1mL)
BEEE  FAKBTEXRERBETISE A KBRS > I
ARTRBENRER FHAEOENER  #EBEHAMEBH
BrEoik EREBTREEEE - FHUERXER (BHEAE
&) REEBHEMESEELEY (8) 165mg -

[0248]
(Z B 4 2-(1E3E)-4-(4-BEFE)T -1,3-Z &) K H [d]
MU -6-BF (pre2)Hy & AL )

BERAT > BHEW (8) (160mg, 0.52mmol)Hy — & F I
B Q.omL)KMAIE-78CTH& > BT ZR/AMO.OM Z & F 1§
#,2.60mL, 2.60mmol) - R ERABREEZR  HEHRBERER - ¥
IN SR UM KBEREKRKBTMAZRERS KBS @ 4 %E
B INBRIKRESHMAT BB P ETHM > 1B
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Y ERBBYWHFMAEFRERS  LEINKKEBY - £
BREVFMAFEREER  LREINGEBY  FEEHBEREY
ERBTEZEMESEENLEY 120mg -

pre2 : '"H NMR (400MHz, DMSO-d¢) & ppm: 9.80 (s, 1H),
7.69(d, J=8.70Hz, 1H), 7.31(d, J= 2.29Hz, 1H), 7.25 (d,
J=8.70Hz, 2H), 7.20 (dd, J=16.03Hz, 9.16Hz, 1H), 6.92 (dd,
J=8.70Hz, 2.29Hz, 1H),6.81-6.91 (m, 2H), 6.81 (d, J=16.03Hz,
1H),6.56 (d, J=8.70Hz, 2H), 5.52 (s, 2H)

@ [0249)

(ERERS 31)
(5-((IE3E)-4-(6- (=8 TE R EWE E )R H [d]mgEm-2-5)
T-1,3-Z 5 E )WL g -2-f% (pre3) B9& 5 )

KR TIEKMER S pre3 -

SRR
\o—Q‘N HO—Q{‘ \&0— _/ \N
s)\a\/\(j — s’k/\/\(j — L s’l\f\.//’\(\j\
N7 N, NP N, N7 “NH,
(12 (14) Pre3
[0250])

(ZE1: e (14) ER)

SRAT > BEYw (12) (184mg, 0.57mmol)iy — & F
LB (2. 9mLm Al E-78CH& » T =R (1.0M Z & H I
¥E¥,2.85mL, 2.85mmol) - N FER AR EER  EHRBER -
REOIN g S A 8 K TR DL R B BR R FE UK T N A B X FE R
FETHT ERETRAREEL - BAKEBERSTRS
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HFHENLTMEBED UL ARBTEZREMESEELESY (14)
154mg -
[0251]
(B 2:5-(IE3E)-4-(6- (=R THE -_HEWESE E)FE H[d]
BEUE-2-F)T -1,3-Z /i F)ME1E-2-BF (pre3)B & AL )
BRAT  ELEYW (14) (90.0mg, 0.305mmol)fy = H
o0 HE S W (2.58mL)H > IR NBK M (72.6mg, 1.066mmol) L & = &
TEZHE&KWL(73.5mg, 0.489mmol) W B #H B K - 7£ K FE
@ wtmAk UAZBMZEEN- BEREHANRBAR
T OAMKRMELZRE  CREBETHEREE  -EHUEHR
BT (RBEE : &~ &F/FE=100/7) HERER N MES
BEELEY 52mg -
pre3 : 'H NMR (400MHz, DMSO-ds) & ppm: 8.04(d,
J=2.29Hz, 1H), 7.77(d, J=8.07Hz, 1H), 7.68 (dd, J=8.70Hz,
2.29Hz, 1H), 7.53(d, J=2.29Hz, 1H), 7.28 (dd, J=15.57Hz,
10.08Hz, 1H), 6.99 (dd, J=8.70Hz, 2.75Hz, 1H), 6.88-6.96 (m,
1H), 6.86(d, J=15.57Hz, 1H), 6.85(d, J=15.57Hz, 1H), 6.47(d,
J=8.70Hz, 1H), 6.35 (s, 2H), 0.98 (s, 9H), 0.23 (s, 6H)
[0252]
(ERERE 32)
(2-(QE3E)-4-(4-(ZHEHE)EE)T-1,3- 24 E)-3-2 &
-6- MBI [dIEME-3-85 (pre6) WS )
A EREMRERG SR PBBSH & R F R A&
KE R -
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[0253]
(ERERB 33)
((E)-5-(4-(6- (=R TE_HEWEE)RH[dIEM-2-5)T
3K -1-BR BN IE -2-fF (prell) B9 &)
RIET 5 &R E S K prell -
SRR

‘ TMS —==
Bf@‘NHz = tMs—=— D _— H—E-~</j\>—NH

2-BRE-S- IR 2 3

e TBSO. s
—
EtOOC NH, HCI \@ )—COOEt
LiAIH, TBSO s Mn02
\CEN’} CH,OH O:%—CHO

9

‘ e A
PthCHzBr B> T8SO Br HRERS KA
T i

ez BA 2R R
7
[0254]
(R 1 6-CRTE_HEVEE)FHER-2-%8 2 K
(8)HY & A )

£ 6-FRERFMEMW-2- 8 ZB (1.27g, 5.69mmol) DL K
Kk (0.5g, 7.34mmol) #) DMF (10mL) FWEFMA=ZHKT
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EZHEEWH (0.94g, 6.2mmol) # DMF (3mL) B > B
EmRBH I6/NFRMAK > WA ZEZFER - 48 ZE B IK K
ERAMBIAETGZR  BRBIHEBEEE BESHNEBUWY
BEREBENTBH ESFEEARENG-CERTE_HEW
AE)EHFEW-2- BB ZE (0.97g, 2.9mmol ) -
'"H-NMR(400MHz,CDCl;) & ppm: 8.09(d, J=8.8Hz, 1H),
7.35(d, J=2.4Hz, 1H), 7.09(dd,J=8.8Hz, 2.4Hz), 4.54(q,
J=7.2Hz, 2H), 1.48(t, I=7.2Hz, 3H), 1.01(s, 9H), 0.25(s, 6H)
® (0]
(FE2[6-ECRTE_FEVWEE)FHEWR 2-EIFE (9)
&)

HaE s (87mg, 2.3mmol) # THF (20mL) ¥ ¥ % Al
R-15CT - @WT 6-ERTE__FEWEE)FEHBEWR 2-E Z
Bg (0.77g,2.3mmol) # THF (10mL) B - REIEE B
I MNEBRMAGAESE (72.5mg, 1.91mmol) - i B ### 30
s> o A (0.16mL) WHEEEBEZMA SM GE LK
B (0.16mL) BEMAK (0.48mL) > #BHEFEAWE +
HABEMEE  BRRERBTER UWBEHREBITER
ERK ESFRBARHBENGE-CERTE_FEWEEIR
FEE-2-F )R EE (0.22g, 0.74mmol ) -

'"H-NMR(400MHz,CDCl;) & ppm:7.84(d, J=8.8Hz, lH),
7.33(d, J=2.4Hz, 1H), 7.01(dd,]=8.8Hz, 2.4Hz), 5.05(br s, 2H)
2.78(br s, 1H), 1.03(s, 9H), 0.25(s, 6H)

[0256]
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(FEI'6-CRTE_HFEWEE)EHEM -2-F (60)1
=R0)

E6-(ZRTE_FEWEE )R HFEMR-2-F FE(0.22g,
0.74mmol) BYZ & B 47 (30mL) BRI MA ZELEW K
(1.2g) R 40°CH# 2.5 /B > WEEEBH 16 /NEF - FAWY
BLTRETEY BRRTHEBTEG UWBERBERE
ERCBRERYE EEHFBHBEARBN-CERTE_FEY
SE)FEFFEW-2- 2 (71.0mg, 0.242mmol) -

o '"H-NMR(400MHz,CDCl3) & ppm:10.11(s, 1H), 8.09(d,
J=8.8Hz, 1H), 7.37(d, J=2.4Hz, 1H), 7.13(dd,J=8.8Hz, 2.4Hz),
1.01(s, 9H), 0.27(s, 6H)

[0257]
(ZBR 42 [(BE)2-RZBEI-C-CERTE_FEWREIEH
M (7B S AL )

IR AL GR B E)= K H#(48.2mg, 0.11mmol )& ¥ THF
(EHFERLZEHEH BHT - 3mL) » WAIR-7T8CIMAET %
# (1.6M Oz » 0.15mL) » WH#EH 1 N - EXRMA
(= TEZ_HFEWRE)FHEMW -2-% B (20.2mg,
0.0688mmol) & THF (2mL) ¥ ¥ > X-78CHE¥H 30 44
R OCHEBEM 1.5 E - ERERPINAGMELE KBRK
(3mL) B 1058 > AKX ZEBZELHE - BEHE
e R Rk Y IB % B SR AT 82 0 - 7E B TR AR LT
BEEEBRBUMESFREEAREN 2-(E)2-RZR&E
EJ6-(ZRTE_HEWEE)EHEWHE BHT WEEY
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(7.0mg) - #E 'H-NMR {5553 E[L 8 BHT S 2R
EYHNEE AIHAFEEALEYWEEL 5.5mg(0.015mmol) -
'"H-NMR(400MHz,CDCl;) & ppm:7.84(d, J=8.8Hz, lH),
7.35(d, J=14.0Hz, 1H), 7.29(d, J=14.0Hz, 1H), 7.25(d, J=2.4Hz,
1H), 7.00(dd,J=8.8Hz, 2.4Hz), 1.00(s, 9H), 0.26(s, 6H)
[0258])
(ZB 5 (B)-5-(4-(6-(ZE|MTE_FEWEE )R H EM-2-
E)-3-T M- 1-REHME g -2-f2 (DB &K )
® H2-[(B)2-MZAE]-6-(SHMTE - REWEE)EHE
"B BHT IR &% (18.1mg, &F 2-[((B)-2-IRZ & HE]-6-(=
BT TR LT E ) K 13.5mg) - 2-fEE-S-Z R E
E ( 8.7mg, 0.074mmol) ~ Bi{LTHEH (0.7mg) IR — & (=
4 f) s€ (2mg) MMAE THF (ImL) B=Z % (ImL) B
GHWF R IOCHEBRANR -MAZBZERBETEYEE
RERERBTRERUIVBENRBIGRNMESESESR
BHEEPEHENEELSYDEED)-EBRBIEESY
(9.4mg) - E/Z=4#5 85/15 ('H-NMR) -
prell: "H-NMR(400MHz,CDCl;) 6 ppm:8.24(br d, J=2.0Hz,
1H), 7.84(d, J=8.8Hz, 1H), 7.53(dd, J=8.4Hz, 2.0Hz), 7.26(d,
J=2.4Hz, 1H), 7.16(d, J=16.0Hz, 1H), 6.98(dd, J=8.8Hz, 2.4Hz),
6.73(d, J=16.0Hz, 1H), 6.47(dd, J=8.4Hz, 0.4Hz), 4.70(s, 2H),
1.01(s, 9H), 0.23(s, 6H)
[0259]
(EREH 34)
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((E)-=Z®TEHE Q-(4-(6-FEEULE-3-F)T -1--3- R E )X
Fd]EME-6-F)IZ FER P B (prel2) WY& )
KT I G E B & B prel2 -

TMS—==—H

nQNHz — TMSG—C}—NHZ

S Br
H—@-—</_\>.NH2 + BOCHN’\(:E/ Y
N N
& A 19
-
BocHN/\©[s Y \ 2 —NHz
/ N
N
——rr
prel2

[0260) R 2-BEE-S-BAMLmE > M ERFREHARBERK 2-

MEE-5-ZEHLE (LEW A) -
[0261] By 2-fF-5-ZHEME (LE&%W A) (0.14g,
1.2mmol) 88 2-((E)-2-R Z B E)-6-(ZH T & 5 35 5L ik &£ )

H)F g (0.22g, 0.60mmol) - DIEE F it & 5k & 561 33
TR SAKNEFRESEEALEY(181.7mg, 0.447mmol ) -

Prel2 : '"H-NMR(400MHz,CDCl;) & ppm:8.25(d, J=1.6Hz,

1H), 7.94(d, J=8.4Hz, 1H), 7.77(br s, 1H), 7.53(dd, J=8.8Hz,
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15.0mmol) A K N,N-Z BB B F E g (12mg, 0.10mmol)i8 # -
BEREAR ERERTMAK  LRZBRZERN - B4
B BRI B K VAR - TR B UK R DA R B D R B K BE R
B NET G2 %  EHERE T RSB EmE S EE L
&% (23) 2560mg -
[0264])
(B2 L& (24) HERK)

EEY (23) (1432mg, 5.00mmol)y F F2 % ¥ (7.5mL)

@ mANEBR/oEEQSWLER  ERBLE SR ER

CRETHEE BHUEEBF (REB: EHN/Z8BZE=1/4
> ZBMZE) BRERUMESEELEY (24) 1027mg -
[0265])
(HE3: ey (25) BMER)

BRAT > EALEY (24) (985mg, 4.00mmol)y M & 1
IPg ¥ % (4.0mL) 5 1 A Bk B (272mg, 4.00mmol) vk & - 72 I JE ¥
P TSR TR EH LA (603me, 4.00mmol )i I 4, bk
B (4.0mL) - FRMELE  FEREKRPMAKYLHZ B ZE
EMERMBEN - GERBRAAURBANREAES > AR
BRSRET S50 1% » EREBETREEEE - BELUEREN (B
BB Rk /ZBRZEE=T/1->4/1) HRARE T ESEELE
% (25) 1182mg -
[0266])
(HH4: ew (27) WER)

ARAT  Bayw (26) UM AWENBEEESR)
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(696mg, 2.25mmol)fy N,N-= FF 5 9 & % ¥ W (11mL)K 8 % -
7% 10 4, Ak $79 (60% 381, 360mg, 9.00mmol) - ¥ [ E ¥ I = = 1
B 30 S - 49 E W KA o b VR N0 B £E (1277mg,
9.00mmol)f% » MR ERFBE=E - EHMEER  BRER
MABIKRBETENLRY - BELLERBR (BB
FA—> G R E=99/1 ) BE YRR ESEELEY(27)
554mg °
[0267])
@ (5Es5: ey (28) WAR)

BRAT > BLEYW (27) (550mg, 1.63mmol)Hy = % &
I (3mL)A A E-70C% > BT ZRAMO.0M =& Bk
A ¥, 16.3mL, 16.30mmol) - & X W FIBE 0C » WA
W B RER KRS » LA TGN KEREEST BB &
RETEEREEE - EHENGERY L AAESRE TR
BT&SmMESEELEY (28) 484mg .

[0268]
(HF6: ke (29 WAR)

BRAT > EHEY (28) (323mg, 1.00mmol)# IY &, 1k
14 ¥ W (10.0mL) s il A {6 & % (25) (721mg, 2.00mmol)BL &
=B (525mg, 2.00mmol) Y vk - ER W T B A= %
B — R PIES (404mg, 2.00mmol) - MR ERN TR EW > @i
ARG ERBETHRERES  EEUERER (BB
BRI/ Z B ZBE=3/1>112) S EAR AT EEEE LS (29)
270mg -
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[0269)
(R 7 1hbEYW (5) B9EE)

FEXE®(29)(200mg, 0.30mmol)H P &, 5k T & ¥ (4.5mL)
HONA 4N BEER/ TSR (1. SmL) MR - REEAR > BRIE
WIKE > ARBRESMKERETHENE  AZBZEENR
ER - B EME H KU RGBT RE KL T - BBk E 2
%> EBRBTRERSEE FHUEREBT (BHEBE - B/
ZBZE=1/1-14) ERBERUMESZEELED (5)

Q@ i34mg-

&% (5): "HNMR (400MHz, DMSO-d¢) & ppm: 8.21(d,
J=2.29Hz, 1H), 7.79 (dd, J=9.16Hz, 2.29Hz, 1H), 7.75(d,
J=9.16Hz, 1H), 7.73(d, J=8.24Hz, 2H), 7.52(d, J=2.75Hz, 1H),
7.39(d, J=8.24Hz, 2H), 7.31 (dd, J=14.78Hz, 10.08Hz, 1H),
6.85-7.06 (m, 4H), 6.70 (d, J=9.16Hz, 1H), 5.07 (t, J=5.50Hz,
1H), 4.53-4.60 (m, 1H), 4.20-4.35 (m, 2H), 3.52-3.63 (m, 2H),
3.07 (s, 6H), 2.35 (s, 3H)

[0270]
(ERE A 35-2)

3-(2-((1E,3E)-4-(6- (R E R E )M g -3-F)T -1,3- 2 &)
A FF (AR -6- K & & )-2- (U & -2H-IK I -2- B S & )N HE 4-
HERBEKE (pre2l) WEK

REAMEHE LRERERA 35-1 HENHEKE K
pre2l

[0271]
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(&R EHEH 36)

(E)-3-(2-(4-(6-(FF A g B HMEwE -3-F& )T -1-4F -3- - H )X
FE[d] e U -6- 5 G )-2- (00 B -2H-IR I -2- B ) K 4.
ERRBBAE (pre22) WER

AESEEERE R A R E A 22~ 25 E A H R -
[0272] |
(&REMHB 37)

SHTHE S-((1E3E)-4-(6-(Z & 5 & 5 )% 4 [d]m

@ 2 E)T-13-ZHE)6-HEBIE 25 (5 )P M®E
(pre23) B4

BESUREERE DR S R E RO 22~ 25 B H LKA R -
[0273]

(& REHEH 38)

(E)-SM T H 5-(4-(6-(Z & 3 5 & 2 )% 3 [d] I 23 )
T -3 - 1-B0 3 )-6- TS 5 IR 0 -2 (FF 26 )% B B BS (pre24) B9
& B

BEWEHMAE SR E RG] 22~ 25 EMN FERE K -
[0274)

(& B E B 39)

S@T ¥ 5-(1E3E)-4-5-(Z E 5 T & 5 )% 5 1% 7 -2-
H)T -1,3-2 K6 5 )-6- 8 55 U 0F -2- 35 (59 25 ) Bk B B BS ( pre25)
i & B

GESFEEE BT FOR A BB MG 22~ 25 BB OLHY H E K S R -
[0275])
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(&R E R 40)
E);ZEBTE 5-U-GC(ZEEFRE)VEHFKMP-2-2)T
3-fF 1R E)-6- TR N IE 2- B (P E)E FHME (pre26) M4
5%
BEMEMM RS REBO 22~25 EUMFERS K -
[0276]
(BEERCEERLEEYHER)
(AREME 41)
@ (4 (UE3E)4-(EH[dIMEW-2-2)T -1,3-= £ )-N-[''C] ¥
BE-N-HEXRE ([''CIPBB1) 94 &K )
HHETEEREME 42 LUK 43 Fim 2 AN F B K
&K [''C]PBBI -
[0277])
(EREMEO 42)
(2-((1E,3E)-4-(4-(['CIH HEE B )FE) T -1,3- T 1F )% # [d]
M -6-FF ([''CIPBB2)H & K )

EREE

NH,
HO S, 4 / HO s / N}\‘I
P —_— U/ / 11CH3
N
N

["'cIPBB2

(0278 B = HA FEB[''CIFE R Z BN A LS5
2-((1E,3B)-4-(4- B B E )T -1,3- %6 £ )% 5 [d] 5 ™ -6-F

(pre2) (0.5~ 0.8mg)BY W E (SOOmL)EHEF - AR T » 1 80
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CEBRENBILMA T0%ZBEKE®RBOOLL) - BREEKBEE
HPLC £ & A &5 288 ( HPLC: CAPCELL PAK C18 % #&,
10mmx250mm, SHISEIDO; ¥ & tH, 2B/ /K /= Z K
=700/300/1, 6mL/4% $& ) - i # & % ['"CIPBB2 # #
(fraction) » EI E Z EE(300uL)h &4 25%%H7 2 M B (100uL)
LAk Tween80(7SpL)Ry M+ » EB B TR BB 8 £ - F 5T
HE®R HEREBEEBENEEREKGnL, pH7.4)[M &
[''"CIPBB2(640-1340 GBq) -

@® (19
(EREHH 43)
(2-((1E,3E)-4-(6-([''CI ¥ # i )M 1E -3-2) T -1,3- " &)
I [dImEM-6-B2 ([''CIPBB3)M & K )

/—NH; ="
>Ls|i.0 S / / \ N HO S / / \ f‘: \
O O

['c1pEB3

[0280] MW BA['"CIH M EB|MEIEH 5-(1E,3E)-4-(6-(=
BT EZPEWEE)EH (IR -2-2)T -1,3-Z 4% 2 )0t 1g
-2-f% (pre3)(1.5~2 mg)ll K F & L # (10mg)#y DMSO(300uL)
BRP - BREESKRMBAE 125CU#ERSHE - BRES
amm AR MAEET ERAEKEY Smg) Y KB WK
(600pL) BREMREE - Z1%& » 1A HPLC & B (500pL) - ¥ 1E
GW¥E HPLC 8 Fl A%+ (HPLC:CAPCELL PAK C18 #%&

119



1627166

B, 10mm=x250mm, ZJE/50mM HF B §=4/6, 6mL/53 8 ) - &
& R [''CIPBB3 Wiy 0 BN E ZEEGORL)T & F 25%
BB (100puL) LA 2 Tween80(75uL)WEH & » FERE T B &
Bl R -FREFER HRBEBEENEERB /K(mL, pHT.4)
& [''"C]IPBB3(970-1990 GBq) -
[0281)
(GERE R 44)
| (2-((1E,3E)-4-(4-([''CIR E B H)EH) T -1,3- T B )% 1 [d]
@ =w.-s6-—fF ([''CIPBB4) MERK)
FEHHE FPMSHERA 42 LK 43 FiR 2 AR &R
& 5 [''"C]PBB4 -
[0282]
(EREMBBG 45)
(2-((IE3E)-4-(4-(Z R EREEI)RE )T -1,3-2F E)-3-2 &
-6-[''CIH & B 5 FF [d] M -3-85 ([ ClmPBBS)H) & B )

B EE
N/ "c’:H3
N
HO < >__/_//—<j>* \ o ; )_//_//—Q-
o e
N‘f
(.
Pre§ [116]nPBBS

[0283] M RL[''CIF ke -1SCIE & H 2-((1E,3E)-4-(4-(Z
FEBE)EE)T -1,3- 2 5)-3-2 2 -6- 55 5 5 [d] s 3.
$ (pre6)(0.8~0.9mg) Bl B & 1L $/5(0.3mg)#y DMF(300uL)¥ &
F oo R IERSWMEE SOCU MR 5 98 « NA 60%H &
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KIS W (800uL) » 2 FE HPLC #5858 FH A %8 h ( HPLC:CAPCELL
PAK C18 & #, 10mmx250mm, BEHE, FE/K/ZH 28
=600/400/0.1, 4mL/4> 8% ) - B MHE R ["'CImPBBS B {3 » [E
WE LB G00pL)h 5 F 25% 5 2 M B (100ul) Bl &
Tween80(75pL)MBEH S » EHMB TR B EIHE - EREHE
W BREBEBBENREE KB KGnL, pH7.4)M # &
[''CImPBB5(300-560 GBq) -
[0284]
(&R EMH 46)
((E)-2-(4-(4-(N-[""CIF & -N-F £ B E)EE)T -1-4-3-f &)
I [d]EM-6-8 ([''C]PBB2.1) HJ& L)
FBHE SR ERG 42 LK 43 FiRZAENHE
By Pre7 & & [''C]PBB2.1 -
[0285]
(EREEB 47)
((E)-2-(4-(4-([""CIHR B H)F B )T -1 -3- b0 35) % 3 [d]
"-6-F ([''CIPBB2.2) HY& M)
FEHEFAERERG 42 AR 43 iR AEN &
5 Pre8 & [''C]PBB2.2 -
[0286])
(& RE B 48)
((E)-2-(4-(6-(N-["'C]H £ -N-F % i 2 )0 g -3-2) T -1-44 -3-
JRE ) H [d)EM-6-F2 ([''CIPBB3.1) MJ& M)
FEHE PSR ERA 42 LK 43 iR ABEN HEX
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& @ [''"C]PBB3.1 -
[0287]
(ERERE 49)
((B)-2-(4-(6-(['"CIH & i 2 )b nE -3-2)T - 1-4% -3- b 2% H
[d]mE W -6-B2 ([''"C]PBB3.2) KIS )
FEHEEMEREBA 42 UK 43 iRz RAERN HE -
H Prell & & [''C]PBB3.2 o
[0288)
@ (cmEm SO
( (E)-5-(4-(6-(f% B £ )2 FF [d] M M -2- ) T -3- & -1- #&
£ )-N-[""CIF Z M ug-2-f% ([''CIPBB3.2N) B & & )
FHE ERAREME 42 UK 43 i o BN 5%
FH Prel2 & [''"C]PBB3.2N -
[0289]
(GRCEME 51)
(2-((1E,3E)-4-(4- B EFEH)T -1,3- 2 £ )-6-['CIR E & ¥

¢ H[d)mErm-5-F2 ([''C]Corel-4) A &)
HHHEFRAREBS 45 R ABENHERKE K
[''C]Corel-4 -
[0290])

(&R E R 52)
(N-(4-((1E,3E)-4-(5- B S £ -6-[''C]H & 5 7 3 [d]mE e -2-5)
T-1,3-ZRE)EE)ZER ([''ClCorel-5) W& RK)

HEEHE RS REHEE 45 R RAEN S ERE K
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[''C]Corel-5 o

[0291])

(AREMBH 53)

(3-(4-((1E,3E)-4-(5-F & E-6-[''CIFR & & K [d]m e -2- )

T-13-ZHE)ER M E)N-1-B ([''ClCorel-11) &R )
HHELREREBGS 45 iR ABENHEKE K

[''C]Corel-11 -

[0292]

@ (smEmH s4)
(4-((1E,3E)-4-(S-F & £ -6-['CIH K E F F [d]E W -2-5) T
1,3-THEE)-N-ZREFER ([''ClCorel-15) W& R )

BHEERESREREE 45 iR ABN HELEER
[''C]Corel-15 -
[0293])
(ARERB S5)
(4-((1E,3E)-4-(5-F & & -6-['CIR G H F 3 [d]EmW -2-5)T
-1,3- B E)-N-(FE-1,6- Z 4% -4-F)% I ([''ClCorel-20) 194
)
HEHEEREREMEE 45 FIRZEBENFERE K
[''"C]Corel-20 -
[0294])
(AREME 56)
(N-(5-((1E,3E)-4-(5-F & F-6-['CIH G H F 3 [d]ge g -2-5)
T-1,3-Z M E)ME g -2- %) Z 8 % ([''ClCore2-9) W& R )
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EHE PR EREMO 45 IR ABENHERERK
[''"C]Core2-9 -
[0295])
(ARERB 57)
(3-(5-((1E,3E)-4-(5-F & K -6-[''C)F & & % 5 [d] s -2- 5 )
T-13-Z/E)MrE-2-E I E)R-1-8 ([''ClCore2-10) B9 &
)
EHEFPLRARERE 45 IR ABEBN HFERE K
@® [''cicore2-10-
[0296]
(EREHEH 58)
(N,N-Z /& A 2 -5-((1E,3E)-4-(5-F & & -6-[''CIR & H ¥ 3
[d]meme -2-3)T -1,3-Z K 2L uE-2-82 ([''C]Core2-14) M &
B )
EHEFRAREMO 45 AT EBENH KSR
['"C]Core2-14 -
[0297]) |
(AREME 59-1)
C 1-["*F14R -2-(2-((1E,3B)-4-(6-(Z B E JE £ )M 1 -3-%) T
A3-ZRE)EF MBS -6-E S E)-REREE-Z 5
(['*F]F0-PBB3 M) B &)
BE#JE FO-PBB3 MMM AR THEY (B28B% 2) K
& B ['°FIF0-PBB3 MY -

[0298]
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(EHE’H 59-2)
C 1-["*F1%R -3-(2-((1E,3E)-4-(6-(FF £ % 2 )M 0 -3-8) T -1,3-
THEE)E I [d)EM-6-F £ 5 )W -2-8 (['°FIF0-PBB3) &
5
 BE#YHE Pre21 & B ['*F]F0-PBB3 -
[0299]
(ERE O 60)
((B)-1-["*FI4 -3-(2-(4-(6-( 5 % i 22 08 -3-25 ) T - 1-4% -3- 42
@ ) f(d)mEn-6-3 5 H)PT-2-E ([*FIF0-PBB3.2) M AR )
RE 4 B Pre22 & # ['*F]F0-PBB3.2 o
[0300)
(EREmAE 61)
( 2-((1E,3E)-4-(2-['*F148 -6-( 5 % f& 2 )Mt g -3-2) T -1,3-=
W E)F I [d]E W -6-F2 (['°FIF1-PBB3) K& &)
FE# H Pre23 & K ['*F]F0-PBB3.2 -
[0301])
(ERHEMRA 62)
((E)-2-(4-(2-[""F1%A.-6-(FF £ B 25 )L 0E -3- ) T - 1- % -3- 4o 25)
I [d)EM:-6-F2 (['°F]F1-PBB3.2) K& K )
fe %9 Pre24 & & ['*F]F1-PBB3.2 o
[0302]
(G HE B 63)
( 2-((1E,3E)-4-2-[*FI1&@ -6-(F HE B E )M g-3-%)T -1,3-—
& E ) H 0k -5-B (['°F]F1-PBBf3) W& M)
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BE#7H Pre25 & B ['®F]F1-PBBf3 -
[0303]
(&G REREBG 64)
((E)-2-(4-(2-["*F18 -6- (B B B )M 0E -3-2) T -1-55 -3- 5 2)
FHkWE-5-B (['°FIF1-PBBf3.2) M & M)
Be % 1 Pre26 & K ['*F]F1-PBBf3.2 -
[0304]
(AREREY 65)
@  (2-(I1E3E)-4-(6-(N-[""C] 5 % -N- 5 3 i 5 )W 0 -3-3) T
-1,3- "4 E )k -6-E2 ([''CIPBQ3.0) YA K )
EHE ERESREMA 42 LR 43 FIRZ EAEH S %K
& ['"CIPBQ3.0 -
[0305]
(&R EMHE 66)
(2-((1E,3E)-4-(6-([''C] ¥ Z fE B )WL e -3-2) T -1,3-Z 1F &)
Ek-6-F% ([''CIPBQ3) KI& )
BHE A REREA 42 LR 43 Fiom 2 B8 5 5k
&R [''CIPBQ3 -
[0306])
(BREMmB 67)
((B)-2-(4-(6-(N-[""C]H 2 -N- B 2 i 22 ) 0 -3- 26 ) T - 1-45 - 3-
RE W -6-B ([''CIPBQ3.1) &)
B FRARERE 42 DR 43 TR RABEN H %K
& ['""CIPBQ3.1 -
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[0307]
(ERE R 68)
((E)-2-(4-(6-([''CIH £ Be B )WL 0E -3-2) T - 1-4 -3- 50 25 ) B I
-6-E¢ ([''CIPBQ3.2) W& )
FEHE ERERERE 42 AR 43 FioR 2 BB 5 %2k
& B [''CIPBQ3.2 -
[0308]
(EMEHEHEH )
(L&A KAA)
FH Doujindo A & i A BSB UL} FSB - B ABX A& A
PIB [l % FDDNP - {5 Sigma-Aldrich A 5] f A — R E g & -
LiHE-FEABEUDERAER-T- B Waldeck 2 T B AR K
# % -S - BF-227 - BF-158 - THK523 Ll & BF-189 (N-F &
-4-[6-(BEWh-2-F)E-1.3,5-ZREIXKEIZEZTEHEIL LS
FI$E it - B3 Sigma-Aldrich A S A8S 474 PBB5-: BTA-1 -
BF-1T0 IR EBEFZNWEM PEBRELEY - TEMBEAE
FH 7 F (cyanine) ~ MLUE ~ MEUE G BEF - W - mEof - og
Bk ZBMEEEERY EARME - B Sigma-Aldrich 24
ABA_HEME (DMSO) - BEMBALMALEZRATE -
[0309])
(BRI )
HFHNMNBREESEREEYSG FPP)FES HEH
FTDP-17 P301S BB A% T34 (B | (A N-KiE AW 4
ER TauFAEERZY) WEIEET Tg/E (FHES PS19 /)
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BIREZHEBESIEEERENEMR -8 PSI9/NE #H C57BL/6
ETELAEX-PS19 /NE 528 Yoshiyama, Y. et al. Synapse
loss and microglial activation precede tangles in a P301S
tauopathy mouse model. Neuron 53, 337-351 (2007). - 4 2 I
i /N B ik B8 T National Research Council’s Guide for the Care
and Use of Laboratory Animals ; DI K& AL ZHAH A% 19 5% 18
ARETEHEURREE - FAHVERREFEFESHARER
BEERFRSWM R CHYWERZEREE ( Animal Ethics
@ Committees) T -

[0310]

( 1 B fi& 4H A% )

AP AEEE (AD) B - EELRESE - #ETH
FERBEMEERE AERXEEEKELERE UK
RAREZGHE T RO RBCERERLEREETER
MERIERAE - HEBRE 10FEEEFEFEE - EA
ARAE - X RNBERNE  EEF 4% S RPBUHEE
ERPEE BZEREKLASE 30%EREUBBREEKK
RAG R & > W WY # (HMS60; Carl Zeiss) W) H -

[0311])
(EMEBERERH 1)
(RERNEXEENFE ST E)

#& B K & BCHE AR (Peptide Institute) fA 37°C 5 & 72 /NE:
MR AB40 ik - HEM T40 E0H > #HHE 0.1mg/ml
FFR—BR 37CHE 72 NEMEHENL - BEk AR KK
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( Peptide Institute ) 7E B3 ER 4R # 4 ¥ & B /K (PBS; pH7.4) >

DR EWmERS 1004 M WHRER > LR 37CHE 72 /-

B B AREREE S0uM MAZSENLEY (0~

0.5mM> &7 1% DMSO f# PBS) - & 37C LA ME 1 /N5 7% -

W 1% 5 P 00 45 5 Y Bt (Safire; Tecan)ZF @ - ¥ AMH T40 % 5

FARKISE DE3 #IF % » L 30mM Tris-HCl 8 & % (pH 7.5)

HEATEAN - WL HPLC M A MW EL Tau EHE

(1mg/ml) » #£ & B FF % (0.1 mg/mD)# 30mM Tris-HCI 18 & 1
Q@ . NITEARES 2B 2% B Tau il (14M)

HEBMAZBHLESYMLRIE - B ABL40 25 EHW

7] 4% 41 §F 12 o £ FI Prism 8K B8 (GraphPad) RETH N B X T &

B I 0 55 S BT B AR DA R 2 B £ 0 -

[0312]

(R

PBB1 [ % PBBS #f f4 Tau % 8 i & &1 F 0 - 25 62 4 A 3%

BAFEEEN AR LI Tau 4 4 10 2 5% 43 47 i 99 B3 1L -

(% 3]

*  HRSHABRIMREATaELEESE 2SR R LSS

Aex & Aem (NM) ECso (NM) ECso(AB) /
AB40 T40 AB40 T40  ECs(Tau)

MRAER-T 4458495 4458485 1,463 +459 818 + 231 1.8

fte®h

PBBS 635& 685 630 &685 1,217 +850 126 £ 67 9.7

PBB1 440 & 565 515 & 565 4,109+764 402+352 10.2
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ER o L AR A BEMLSR AB40 LUK T40 (H 441
EREBRBEREREEN Tau AHEHRY) REVWHLE
M EEMSAER SEOBERBURREEE - ECs
(FHISE) BB P RTRABHBERLZLEYNE
YW - AB 40 FE MM 2 ECso ¥ T40 E MM~ ECso L > %
7R 2 oR B A B B R T -

[0313])
(£YWBHEHBE 2)

@ (HENUREBABXEMPEE  UREBANSETR
&)

R KRS A 6um GHEE) A LU RN BB 20um R
YA MREE 1N UBEBN 50%Z B8 10°%k 4 %( PIB-
BF-158~ FDDNP- BF-227- PBB1-PBB2-PBB3:-PBB4- PBBS -~
BEZ  FSB- MACEE-S  WE BF-189) s - A E
5 (BZ-9000; Keyence Japan)Dl J 3 £ & & (FV-1000; Olympus)
EME DEXALELEYNBLEE TR GEE - 2
ERGT  BRB/BAERHEE LAY MTRES
e fE1fk + 405/420-520 ( PBB3 - FSB - PIB: BF-227 - BF-158 ~

FDDNP - Fi ft % & -S ) - 488/520-580(PBB2 - PBB4) -

i

515/530-630(PBB1 ~ B % %) - Ll & 635/645-720(PBBS -
BF-189 « DM-POTEB) - % + 5 7 HIE Gt b » %8 1 &
DR Ll BB S BT o Bl ATS (Endogen)ll B3
ABN3(pE) (B BEfL AB3x) SHMBETRERE « i

PR KR - BT IEME I B - 1§ 10~ 12 B #Y PS19

\
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PLRFE Tg WT/NE » A 1.5% (v/v)E & Kt (isoflurane) i B -
7 lmg/kg PBBl1~4 - 0.1mg/kg PBBS5 & & 10mg/kg FSB # F
RHIE - CRT 0N BRELIENE - BIURSHESB
AT HUHE » R B YD M (HMS60) P BT B 10pm BRI K -
R PSR R e 0 FI FSB BUE ATS 3% HAE
MEESES -
[0314] #IU T AR ETEBAS T RE - BHERRM
& FH 20% DMSO ¥y 100pl £ w B /K h ¥ Img/kg PBB2 UK
@ BB W PSIONEHEITHEIRAES > BT 60 5 &% H T
DREH -2 BEEES CHSATEHBLREE
& - %5 tH %K & IR F 4% (Mai Tai; Spectra-Physics)2l 800nm i
BMEELN 2 R FBERKETHAS - REBEREAE 540~
590nm -
[0315]
(BR)

B IELRE 2B T RREEEAELUR Tau HFRY
AD i » IR A% Tau BEFMZBGMERT Z AR E AD
Tau R GI 2 %L E & - 4 AD J§F > PBB1~ 5 3 7148 %
7 NFT - # f8 # # % 38 (neuropil threads) - MR # A 3 5 &
B 4822 42 (plaque neurite) (%5 | ) BARIEH T B
2 L fiE PRI VL 52 88 ( Pick bodies ) R 77 1% &% L BE # 4R Fif &
fE (PSP) LU A B 52 2 B OB fL JE (CBD) s (9 7 48 DU R B B
B MRS 23 AD Tau 5 B0 Tau REE (£ 28 ) - 5
— 5 PBBI~S LI EY  ZEERALETHESD (5 1
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BLOAKEE 2E ) B4 BEAMNEBRHEODAERAEEL-S LU
B FSB > EAIF 588 10§ M 8 ( Zhuang, ZP. 5 ¥ k.
Radioiodinated styrylbenzenes and thioflavins as probes for

amyloid aggregates. J. Med. Chem. 44, 1905-1914 (2001).) -
(0316] 28 3A B >R H PBBI~5 Z PSI9 /NE Yy
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BT E R B - 15 8(0.52g, 82%) ©
[0163]
(ZRES-ERTE_FEWEE)-6-FHHE-2-BHEFEHH(d)
E I ())& )

#£ 8(0.52g, 2.66mmol)#y DMF (5mL)A ¥ & > 73A 0°CHnA
DK P (0.583g, 8.6mmol) » & M FEW Y OC#E# 10 58 > 2%
i A TBDMSCI(0.95g, 6.3mmol) - R EE SN EEEBR
25 /B c BMHMAKEREZRLE  YHA_SBEEN - ¥4
HEREBRERE FHEEBNSHERYEN B
9(0.55g, 66 %) *
[0164]
(BRI 2-(REE)S-CERTE_HEWEHE)-6-HEHE
F [d10 M (10)E9 & B ) |

£ 9(1g, 3.23mmol)Ay CCL(10mL)E Wt » REEMA
NBS(0.690g, 3.88mmol) A K G & #Y AIBN - ¥ Philips *IR
250 W* BLUMFERRN AR RENBEXERLE — SN E
HE - RKFEESYER 2 /B CHAZEF e DK
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Lz s in A B(0.27g, 1.3mmol) #E# 30 53 & > #§ K FE LA /K &
wo TREGERRML - 2% BWKXERES YA EtOAc ZHY »
HEHEROERERME  THEHERERBE - E5B 4(0.512g,
85%) o

[0208)

(Z B 5:3-(5-(1E,3E)-4-(5,6- " R S E F H [d]mEM-2- )T
-1,3-Z R B UL E -2- 2 I E )P - 1-B2 (Core2-10)M & K )

REHSEAN > #& 4(0.2g, 0.49mmol) - 3-f& & 7 B (0.3g,
4.96mmol) - = Z f£(0.25g, 2.48mmol)#¥] DMF(5mL)iE & %& i
120CH# 16 /NIF - SREBEREESWLUKKERE > It B EtOAc %
B BEHERNERMAERE > LR FER HPLC REBH
% 18 Core2-10(0.04g, 20%) -

Core2-10 : 'H NMR (400 MHz, £{5-d) & 9.87 (s, 1H),
8.03 (d, J = 9.7 Hz, 1H), 7.81 (s, 1H), 7.56 (s, 1H), 7.23 (d, J =
13.9 Hz, 2H), 7.09 (d, J = 15.4 Hz, 1H), 6.90 (m, 2H), 6.66 (d, J
=15.5 Hz, 1H), 3.99 (d, J = 2.5 Hz, 6H), 3.82 (t, ] = 5.8, 5.8 Hz,
2H), 3.53 (t, J = 6.7, 6.7 Hz, 2H), 1.97 (m, 2H)

[0209]

(ERERA 19)

(N,N-Z %% N £ -5-((1E,3E)-4-(5,6- = 5 & & 3 7 [d]mgE s -2-

E)T-1,3-Z /B )M g -2-f% ( Core2-14) BMI& K )
WIBTIEHMER S K Core2-14 -
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2.4Hz, 1H), 7.39(br d, J=8.4Hz, 1H), 7.17(d, J=16.0Hz, 1H),
6.83(d, J=16.0Hz, 1H), 6.47(dd, J=8.8Hz, 0.8Hz, 1H), 4.9(br,
1H), 4.66(s, 2H), 4.44(br d, J=6.4Hz, 2H), 1.47(s, 9H)

[0262]

(EREBBG 35-1)

(2-(2-((1E3E)-4-(6-(— R EREE)I)ME-3-F)T -1,3-Z F &)
EA(dE-6-ERE)2-REFE-ZE 4 FEFEEBEY

I\
=05
BRIEE
> *C]
U o \Q o L
4 o 0\ LOH
HO’T%( d o’\ECX g O’IZH ¢ ’\E
o
° SR ° sm2 M SR "S‘\ﬁ
7
2 2) 24 25
\O_QN ™ N HOQN
s)\/\/\fj s’“\/'\/f\(*l - sJ\/\/\Q
N NH, R4 NN $8-S NESNT
28 7 l 28 I
Ka R
A( ) O'S*o
S A “o\_2 _
O’QN Q‘Q‘\N
ZW 6 STNANANS 87 s/K/v/\(j
NN N7 N
| s |
23
[0263])

(ZER1: &YW (23) WER)

BRAT  E 22-"HE-13-“SHE-4-FE (22)
(1322mg, 10.0mmol) By = & B 4% ¥& ¥R (10mL) & jn A M oE
(7910mg, 100.0mmol)ilfi K ¥& & » A0 A ¥ B %5 1 B 2 & (2860myg,
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FR/NEBYHA® XK GEEE ( small animal-dedicated
optical imager (eXplore Optix; ART)) KR ETHESIEZEMBEY
12 A#3E Te WT LR Tau Tg NEZHBAMEHE - B
635-nm R EH —BE(EHEEE 25~125mW> KR TR
e EHEELILGIS SOMHz: JREEES ~ 100 ps)RE
B P 650-nm B I L A LR RS 5] FE O B 438 B K
BE - EEREEER  BEHEENHZEESHURAE
AR MR A L E AR R M E R RE — - S
REH 20% DMSO By 100,;11 GAEAEBEB /KT 0.lmg/kg
PBBS #/NEEFHIEAEHR L 1.0mm WL EURSRE
M8 0.1~0.3 8 TPSFRMA KM SRS FHETREL)
BRHNBES - BERGREEE 240 DERER > LEES
(%FH]) ~LAEFE®S5-~10~15-~30-45~60>90~120 -~
180 ~ 240 - UK 360 0 ESRIFHEMMBRK - EXARE
BREHBHEUREOBE > EERBEMETEEL - o
SRMAIE o B TPSF ik o 15 58 O 5 18 B i 40 0 B 7 2%
B - N WBEMRAEE - K® UREHNEDEFTER
B8 B #9 5 7 (ROI-based analysis) « #§ It % B 9189 1 » 72 15
BASHEBREL A% 2 RPFEET ¥ 20um BEQLE
) A A3 FSB LAR AT8 SR € -

[0319]
(EH)

B ERTEEANEHEAARELEE - BEENE

BEKER (FRER)  EBECHEWHIE Tg WT /B 5E
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A RE(ABERIBEGR L -FHEKXKE (FC)  fE (BS)-
UkSE#E SOMNUEBERERELKZEBE(ROD(EHFHEE) -
oAb EFRT 12 Hlmey WT/NE (LB ) IR PS19/ME (F
B¢) & > £ PBBS (0.1 mg/kg)B9 M AR T AT - 30 8% -
Ak 240 7 ERBEICHREHE - BEEZ L PBBS T4
30 > sE R Hy FC ROIEZR IR ¥E L, - ST AL 41 4% 28 St £ PBBS B9 1%
TRE LBERZFMIEM - R 30 5 &K /£ PS19 /NERIEELL
FKEH ROl R ENEMEEBE WI/NBEHHNHEE - X » B
fERR 240 D@L L - EPSI9O/NEHEBURERET  MEE
Z] PBBS B 5% -

[0320] %5 dc~e B &7 WT/NE (H : n=7) LK PS19 /i
B (R ' n=7) ZHE N FCH BS(c)BL K SC(d) ROI # 4 ¢ 54
BELLfE - BEEEfE » £ PS19 /NEALLE WT/NEEEH M AES
(FE4c LR d . 2-way, repeated-measures ANOVA (FF[,
F(11, 132) = 17.6, p < 0.001; &I, F(1, 12) = 29.9, p <
0.001; HKEH,F(1,12)=23.6,p < 0.001:% def@l: %x,p <
0.05; % %, p < 0.01;Bonferroni’s post hoc analysis) * & 4f
B RN B Tau Tg/NERI 20- u m BRI B E (L E 7 < FSB
it NFTRR BB E - £ 240 582 SC LUK BS ¥ FC tL{E
IR - ¥ HYFE 240 43882 PS19 /NE A SC ¥ FC LE{E »
EEF MR FSBRAMIBEMN NFTHR TaufF B EEEZTEW
HERRK (BAE) - EXEZLEFES T EENERR
EREHEARCEHAENRE -

[0321] 2 4g BRI 11 A8H WT/NE (LB LUK PS19
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BRI YA B (HMS60) NI B & 20um Y] B » ¥ % 4]
FoEE B B3 A (Matsunami Glass) & - B 2 #f B &£ 7 R
-80°C - [A]#kH#Hh > FH AD B ERWMNERKEBEYLE - HHEB
Yk ZE&F 2046ZBELUK[''CIPBB2 - 2 10%ZBLE
[''CIPBB3(37 MBq/L, ~ InM)#J 250 mM Tris-HCI #& /& #%( pH
7.4) o MERER 6058 - R 10uM ZIER S R EY
FETRABIFFBEEES - B #% & HE[''CIPBB2 = 2
["'CIPBB3 #{TRIE  HFAEHE 20%KE 10%Z B kA
Tris-HCl iR EREF 2 R 258 » LB AKK 108 - Z 1%
YR EBRBRTER  BREEIKFuji Film) - S 28K A
BAS500 & i (Fuji Film)fF i - BB EH R BREEZE (5 6A
B~ a)

[0326]

(EiRIE IR FEEEE)

FEH I~1S%VVRBAREBESGROMET (HRE 2ml/
73) 0 R 12~15 REGEY3E Tg WT LR PS19 /NE W R IR -
FEH([''CIPBB2 B RE[''CIPBB3 (~37 MBq) - {EiX & 45 548
®’OBDBEHEIZNELE  LTHKREKRSE - A EY
B HHEEBURBUREE 200m 0K - 2% EE |
HEIRHMREEE (B6ABZL) - X KHIIKRHGEES
HBRAEI PSI9O/NEBSYIF B FBS 21 o
[0327)

(NECHEBRPET (EFREEBEBEEE) KE)
B i microPET Focus 220 B %4 % (Siemens Medical
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Solutions)ZR# 1T PET e » BB WRHESBEMHLL 0.851 mm
EE(PLOERE) IS MY > 19.0cm Fitk @l iR ¥ (FOV) -
AR 7.6cm FIHE A FOV - FEfmERT > #& 9~ 15 B Hi A9 PS19 LA
B3 Tg WT /MNE A 1.5% (viv) B & It W B - &
[''C]IPBB2(28.3%£10.3 MBq) ~ [''C]PBB3(29.7+9.3 MBq) * = &
[''CImPBB5(32.8+5.9 MBQ)W B IR N E & % » L ZLL 90 4
# - 3D FIER K (list-mode) - FEEEF 350-750 keV HETTH
HiFH  BAELSEYIEHURGEE  BERZLEDY
KA BREATMESE TET - BETWIIREXNEBKRE 3D
IE%XE 24 » Z % > ¥ H Fourier-rebinning ### £ 2D IF % [H
(MRHE: 10x1 > 6x5~ F1 5x10 3 88) - IRB R A ERBRMAH %
HJE 7 ( maximum a posteriori reconstruction) ¥ it #E & 7 ik
HEAEWET® 30~60 FELUR 60~90 HEAMBT Y
B o 0 R 0.5-mm ¥R JE I 28 (hanning filter) » FEHE
BREZEEEHEREG - 28 MRIEIR > £ESKBUR
MRENSHEHEEBLE > H PMOD K& 45 ke
(PMOD Technologies)s & /R B # #2 #& ( volume of interest
(VOD)) - ##17[''CIPBB3-PET #F## 12 H i PS19 Tg /NE,
F B > FA[''CIAc5216 (34.6+8.8 MBq)Z # Ik /A 1% 5% 1% £% 3@ 90
4% > ¥ 1T TSPO 2 B RE PET & - [''"C]Ac5216-PET &5 -
7E[''CIPBB3-PET Rty 1 ELARETT - (% 6AEZ ¢)
[0328]
(FER)

% 6A B Z a %R PS19 BRI Tg WT /B A9 /IS B 82 35
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DR AD BEFREZARAENEI RN LEEE - 20
[''CIPBB2 LI R [''CIPBB3 > /NE S8 LI K AD K& H# M i
BEBRFRZIRIUKFER - X [''CIPBB3IES » B
FETES £ PPB3 BYER A (10uM)TT Z EIMHHEE - 48 6A B2 b &R
PS19 LIRKFE Tg WI/NENEBIEHIREEEEE - LR
PS19 Y] Z FBS LB GE - T EETEE AE Tau 1K
BAyAEE - 3EH[''CIPBB2 MUK ([''CIPBB3 » PS19 /NEL By B 8
URERBAEED Tau BEBE T RHEEH - [''CIPBB3 &
Eu R IERE Tau G EE -

[0329] 25 6AEZ c RN [''CIPBB3 Z# Ik N R F 60~ 90
SEBEVNHEREHBNTEOMENRREURTIRE PET
B % - AR MRI B - 5K 2 9% 45 5035 57 5858 DR 8k
B BERENRERTPSIONBRZABKE N RIIR S ES -
2 6BEZ all R bR [''CIPBB2 & F 60~ 90 43 4 1% iy &)
RIFHBBNFEYMESWRAREE PET BE®& - KIh¥E PS19
INELZ Tau R EFEBANET AR -

[0330] 25 6A B < d &R PET R H PS19 /) Bl i HH 19
Ul FSB RBEGR (RRE (£B) UEBHRE (br
) CEG DEMBEE T B EBS S SR (8) ) -
PET {5572 PS19 /NE 2 NFT iRk Tau BEENMNEBEERS —
5 -

[0331] 25 6A B2 e 7~ PS19/NELIR WT /)N L 1Y B2 4R B
(ST) DAKBEE (BS) o » B -frsgteediig (£B8) - k%
5EEZ BS B ST (b (GE) (%5 n=5) - FIRAT&HZ
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Systems)# 17 - B T HIEHEBER > ET 10 9ENFERE
ZE[''C]PIB (35050 MBq)HJ #F ARk /9 vk &5 % 48 i@ 70 57 48 > A 3D
MANEHEBRHBHEE HXIERBESSIHOERE
FEAE (3x20 LAR 3%40 # - F0 1x12x3-5x6 LI R 3x10 576 ) -
F i BAEEMEA > (' 'CIPIB-PET 3R 2.5 MR
#40E A [''CIPBB3 2% — PETE B - # [ 'CIPBB3 (370£50MBq)
B GOWEHBEBIRA L 705 EES R R EBRORE:3x20
BUR 3x40 - F1 1x1~2x35%x6 LA K& 3x10 4> §& )-[''C]PBB-PET
=R HARY - FE7E BT/ 1020304050 60708090
100 UK 110% ~F12-25-3-4-5-6-~7~8~9~10-12"
15+20-25~30~ 405060 LA& 70 4 $8 BV 15 Bf Ik I ¥ 8% &t
I 4 R R AT SR - BB 30 10 20 30 LUK 60 A K
B > e HPLC KB EABE R AR KA B Z M4 F (' 'CIPBB3
é@mgpﬂg@ ( Waters mBondapak C18 & #, 7.8mmx300mm ;
ZEE/E TS EIE - B EAT= 40/60 (0 38 ) - 52/48 (6
5348 - 80/20 (74348) ~80/20 (8 3§8) ~ 40/60 (9 738 )
DL 40/60 (15 %)  HE eml/aiE) - RABAKEYL
AR BERRE  FOELSWE  UBRARALGYRI S
BEANAXESE TET -

[0336) ¥ & {8 MRI i £F PMOD £ i (PMOD
Technologies)&d PET [ & [ B 50 8% - #& VOI 8 E 1 Rl B &C &%
B MR BT BE PETEG L -TH/EKE BEAMN -
EE R ENENE  EERENEANEURS NG LT
VOl SHENAEABEEORIEE - & VOIEE 3 @B
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BUE  BHEES 492 VOIESTHREERBE .
L E B R R /B E T RS RS R A S AR
( time-integrated regional radioactivity concentration) KRt &
18 ¥ B B ( standardized uptake value (SUV)) - 4 B &
¥ 30~ 70 8 2 BB AR AEST - RIS T E B 2 58 K 4 8 2k
FIF > ¥/ & 4EH VOI» /N SUV kb (SUVR) fES %
ABE B R Tau I B #5423k I 2 -

[0337]

(FER)

% 8aER/RAT 10 nM Z[''CIPBB3 (%£)LL K [''CIPIB
(F5)H AD BEMYIA CHERH GRS E -SULaEE
B (HI) - #EEED (PH) - BRE (FF)UREE (E%) -
[''CIPBB3 LI K [''CIPIB & 45 & ( Total) » 4> Il FE A Ik M &
¥ PBBS(100uM)LA B B A8 # £ -S(LOpM)BI ¥R I - R T U
["'"CIPIB EH BB 2 S EZEHBHEA (NS) - RIEE CAI
EEUREEN > #ARERMIU['CIPBB3 {55 - BXRE T
['CIPIB E8 - X - REBEIBHE 2z XEES (EE) &
#[''CIPBB3 & » #H[''CIPIB 2 AR THS - ZY K
R EBRYE O EBME L FSBLE » BRE CAINREEY
W (Sub) NFT 2% @I58 MAERKE (FF) 8% A%
(HE)-EHRT['CIPBB3 &2 AD f§ 9 NFT #J 3 U T JE 14 -
[0338] %5 8b &R mE RN AD ( EEY) LAR IE S &4
(NC; TE) ZHRE#IT MRI(E) FMEMA[''CIPBB3(FR)
LUR['CIPIB(A)# PETHifg - BRHEEGLSEERE (12
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